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&RQWHQWV
�� *HQHUDO�,QIRUPDWLRQ �������������������������������������������������������������������������������� ���

6FRSH�RI�7KLV�0DQXDO ����������������������������������������������������������������������������������������������� ���

5HODWHG�'RFXPHQWDWLRQ �������������������������������������������������������������������������������������������� ���

6\VWHP�7ZR�2YHUYLHZ ���������������������������������������������������������������������������������������������� ���

7KH�6\VWHP�7ZR�*3,%�6RIWZDUH�'HYHORSPHQW�3URFHVV��������������������������������������������� ���

*3,%�DQG�$3,%�&RQWURO�0RGHV�IRU�6RIWZDUH�'HYHORSPHQW ������������������������������� ���

(VWDEOLVKLQJ�*3,%�&RPPXQLFDWLRQ ��������������������������������������������������������������������������� ���

*3,%�&RQQHFWLRQ���������������������������������������������������������������������������������������������� ���

*3,%�$GGUHVV�DQG�,�2�0RGH�6ZLWFK ����������������������������������������������������������������� ���

*3,%�6WDWXV�/('V��������������������������������������������������������������������������������������������� ���

*3,%�3URJUDP�0HVVDJH�7HUPLQDWRUV��307!�������������������������������������������������� ���

&RPPDQG�6WUXFWXUH�DQG�6\QWD[ ������������������������������������������������������������������������������� ���

3URJUDP�0HVVDJHV �������������������������������������������������������������������������������������������� ���

3URJUDP�0HVVDJH�8QLWV������������������������������������������������������������������������������������� ���

&KDUDFWHU�(QFRGLQJ ������������������������������������������������������������������������������������������ ���

&DVH ����������������������������������������������������������������������������������������������������������������� ���

:KLWH�6SDFH ����������������������������������������������������������������������������������������������������� ���

6SHFLDO�&KDUDFWHUV �������������������������������������������������������������������������������������������� ���

$EEUHYLDWLRQV���������������������������������������������������������������������������������������������������� ���

6\QWD[�1RWDWLRQ������������������������������������������������������������������������������������������������ ���

6\QWDFWLF�'HOLPLWHUV������������������������������������������������������������������������������������������� ���

0HVVDJH�8QLW�6\QWD[����������������������������������������������������������������������������������������� ���

&RPSRXQG�&RPPDQG�+HDGHUV������������������������������������������������������������������������ ���

4XHULHV ������������������������������������������������������������������������������������������������������������� ���

4XHU\�5HVSRQVH�+HDGHUV���������������������������������������������������������������������������������� ���

,QSXW���2XWSXW�'HDGORFNV�	�4XHU\�(UURUV ��������������������������������������������������������� ���

9HUERVH�DQG�7HUVH�4XHU\�5HVSRQVHV �������������������������������������������������������������� ����

&RQFDWHQDWLQJ�0HVVDJH�8QLWV ������������������������������������������������������������������������� ����

�&RPPRQ�&RPPDQGV����������������������������������������������������������������������������������� ����

&RPPDQG�$UJXPHQWV������������������������������������������������������������������������������������� ����

1$1���1RW�$�1XPEHU�1XPEHU�������(������������������������������������������������������� ����

,(((�������,QWHUIDFH�)XQFWLRQV������������������������������������������������������������������������������� ����

'HWHUPLQLQJ�,QVWUXPHQW�6WDWXV ������������������������������������������������������������������������ ����

6WDWXV�5HJLVWHUV�DQG�(QDEOH�5HJLVWHUV�������������������������������������������������������������� ����

(YHQW�+DQGOLQJ�6HTXHQFH������������������������������������������������������������������������������� ����

6WDWXV�5HJLVWHUV ����������������������������������������������������������������������������������������������� ����

(QDEOH�5HJLVWHUV���������������������������������������������������������������������������������������������� ����

(UURU�&RGHV�DQG�(UURU�0HVVDJHV ��������������������������������������������������������������������� ����

6\QFKURQL]DWLRQ�0HWKRGV���������������������������������������������������������������������������������������� ����

8VLQJ�WKH�23&�&RPPDQG����������������������������������������������������������������������������� ����

8VLQJ�WKH�6%5�0$9�%LW�7R�$FTXLUH�4XHU\�5HVSRQVHV ������������������������������������ ����

�� 3URJUDPPLQJ�([DPSOHV ��������������������������������������������������������������������������� ���

(UURU�+DQGOLQJ ���������������������������������������������������������������������������������������������������������� ���

6DYLQJ�DQG�5HFDOOLQJ�6HWWLQJV�ZLWK�WKH�6$9�DQG�5&/�&RPPDQGV������������������������� ���

8VLQJ�0DFUR�&RPPDQGV������������������������������������������������������������������������������������������� ���

0DFUR�'HILQLWLRQ ����������������������������������������������������������������������������������������������� ���
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0DFUR�9HULILFDWLRQ��������������������������������������������������������������������������������������������� ���

0DFUR�([HFXWLRQ����������������������������������������������������������������������������������������������� ���

0DFUR�([HFXWLRQ�&RPSOHWH�(YHQWV ������������������������������������������������������������������� ���

0DFUR�([DPSOHV ����������������������������������������������������������������������������������������������� ���

7ULJJHULQJ�(YHQWV�ZLWK�WKH�''7�&RPPDQG ������������������������������������������������������������� ���

6DYLQJ�DQG�5HFDOOLQJ�:DYHIRUPV�ZLWK�%DWFK�0RGH�'63�3URJUDPV ��������������������������� ���

8VLQJ�$UELWUDU\�:DYHIRUPV�ZLWK�WKH�$QDORJ�DQG�'LJLWDO�*HQHUDWRUV �������������������������� ���

0DQDJLQJ�*HQHUDWRU�:DYHIRUP�0HPRU\���������������������������������������������������������� ���

/RDGLQJ�$UELWUDU\�:DYHIRUPV�LQWR�*HQHUDWRU�:DYHIRUP�0HPRU\�5HJLVWHUV������ ���

/RDGLQJ�*HQHUDWRU�:DYHIRUP�0HPRU\�5HJLVWHUV�LQWR�WKH�'63�*HQHUDWRU �������� ���

$FTXLULQJ�0HDVXUHPHQWV ����������������������������������������������������������������������������������������� ����

0HDVXUHPHQW�6HWWOLQJ�������������������������������������������������������������������������������������� ����

6\QFKURQL]LQJ�0HDVXUHPHQWV�DQG�(YHQWV�ZLWK�WKH�23&�&RPPDQG �������������� ����

6WLPXOXV�DQG�5HVSRQVH�0HDVXUHPHQW�6ZHHSV �������������������������������������������������������� ����

)UHTXHQF\�5HVSRQVH�6ZHHS�r�$QDORJ�*HQHUDWRU�)UHTXHQF\�6ZHHSV�ZLWK�$QDORJ

$QDO\]HU�0HDVXUHPHQWV ���������������������������������������������������������������������������������� ����

*DLQ�/LQHDULW\�6ZHHS�r�$QDORJ�*HQHUDWRU�$PSOLWXGH�6ZHHSV�ZLWK�$QDORJ

$QDO\]HU�0HDVXUHPHQWV ���������������������������������������������������������������������������������� ����

1RLVH�6ZHHS�r�$QDORJ�$QDO\]HU�%DQGSDVV�)LOWHU�)UHTXHQF\�6ZHHSV��������������� ����

'LJLWDO�*HQHUDWRU�)UHTXHQF\�6ZHHSV�ZLWK�'63�$QDO\]HU�0HDVXUHPHQWV ��������� ����

6ZHHSV�DQG�0HDVXUHPHQWV�ZLWK�WKH�%,77(67�'LJLWDO�'DWD�$QDO\]HU��������������� ����

'63�0HDVXUHPHQW�6ZHHSV�ZLWK�))7��,17(598��)$677(67��DQG�0/6 ����������������� ����

6SHFWUXP�3HDN�3LFNLQJ�ZLWK�WKH�65&3DUDPV�&RPPDQG��������������������������������� ����

6SHFWUXP�6ZHHSV�ZLWK�WKH�))7�'63�3URJUDP ������������������������������������������������ ����

:DYHIRUP�$FTXLVLWLRQ�6ZHHSV�ZLWK�WKH�))7�'63�3URJUDP����������������������������� ����

'LJLWDO�,QWHUIDFH�(\H�3DWWHUQ�6ZHHSV�ZLWK�WKH�,QWHUYX�'63�3URJUDP ��������������� ����

'LJLWDO�,QWHUIDFH�-LWWHU�3UREDELOLW\�6ZHHSV�ZLWK�WKH�,QWHUYX�'63�3URJUDP �������� ����

'LJLWDO�,QWHUIDFH�-LWWHU�:DYHIRUP�6ZHHSV�ZLWK�WKH�,QWHUYX�'63�3URJUDP��������� ����

'LJLWDO�,QWHUIDFH�:DYHIRUP�6ZHHSV�ZLWK�WKH�,QWHUYX�'63�3URJUDP ����������������� ����

0XOWLWRQH�6LJQDO�7HVWLQJ�ZLWK�)$677(67�'63������������������������������������������������ ����

$FRXVWLF�0HDVXUHPHQW�6ZHHSV�ZLWK�WKH�0/6�'63�3URJUDP ��������������������������� ����

/RDGLQJ�1HZ�)LUPZDUH�LQWR�WKH�,QVWUXPHQW ������������������������������������������������������������ ����

)LUPZDUH�'RZQORDG�3URFHVV��������������������������������������������������������������������������� ����

9%�6DPSOH�&RGH�IRU�*3,%�)LUPZDUH�7UDQVIHU���oPLQL)WX�EDVp ����������������������� ����

/RDGLQJ�1HZ�)LUPZDUH�ZLWK�WKH�*3,%�7DONHU�/LVWHQHU�6RIWZDUH ��������������������� ����

�� 8WLOLW\�6RIWZDUH ���������������������������������������������������������������������������������������� ���

$XGLR�3UHFLVLRQ�*3,%�7DON�	�/LVWHQ�8WLOLW\���������������������������������������������������������������� ���

0DLQ�3DQHO ������������������������������������������������������������������������������������������������������� ���

&RPPHQW�3DQHO������������������������������������������������������������������������������������������������ ���

&RQILJ�3DQHO ����������������������������������������������������������������������������������������������������� ���

*3,%�6HWWLQJV�3DQHO������������������������������������������������������������������������������������������ ���

,QVWUXPHQW�3DQHO�V� ������������������������������������������������������������������������������������������� ���

6HQG�6WULQJ�!����&KDUDFWHUV�3DQHO������������������������������������������������������������������ ���

6\VWHP�7ZR�*3,%�)LUPZDUH�7UDQVIHU�8WLOLW\ ����������������������������������������������������������� ����

+DUGZDUH�5HTXLUHPHQWV ��������������������������������������������������������������������������������� ����

0DLQ�3DQHO�'HVFULSWLRQ ����������������������������������������������������������������������������������� ����

)LUPZDUH�'RZQORDG�6HTXHQFH�'HVFULSWLRQ����������������������������������������������������� ����
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�� 6\VWHP�&RPPDQGV ���������������������������������������������������������������������������������� ���

�� $QDORJ�$QDO\]HU�&RPPDQGV �������������������������������������������������������������������� ���

�� $QDORJ�*HQHUDWRU�&RPPDQGV ������������������������������������������������������������������ ���

�� '&;�����&RPPDQGV ������������������������������������������������������������������������������� ���

�� 'LJLWDO�$QDO\]HU�&RPPDQGV��������������������������������������������������������������������� ���

'63�'LVFXVVLRQ��������������������������������������������������������������������������������������������������������� ���

%DWFK�0RGH�'63�3URJUDP�2SHUDWLQJ�6WDWHV�IRU�)$677(67��))7��0/6��,QWHUYX ������� ���

&RPPDQG�,QWHUDFWLRQ ����������������������������������������������������������������������������������������������� ���

�� 'LJLWDO�*HQHUDWRU�&RPPDQGV ������������������������������������������������������������������ ���

��� 'LJLWDO�,QSXW��2XWSXW��DQG�6WDWXV�%LW�&RPPDQGV����������������������������������� ����

��� 0RQLWRU�+HDGSKRQH�6SHDNHU�&RPPDQGV ����������������������������������������������� ����

��� 6HWWOLQJ�&RPPDQGV ������������������������������������������������������������������������������� ����

��� 6:5������&RPPDQGV��������������������������������������������������������������������������� ����

��� 6\QF�5HI�&RPPDQGV������������������������������������������������������������������������������ ����

$SSHQGL[�$� $6&,,�&RGH�&KDUW�DQG�,(((�����&RGHV������������������������������������� $��

$SSHQGL[�%� 6�*�'HIDXOW�6HWWLQJV ����������������������������������������������������������������� %��

,QWURGXFWLRQ ��������������������������������������������������������������������������������������������������������������%��

$SSHQGL[�&� 6\VWHP�7ZR�*3,%�(UURU�PHVVDJHV����������������������������������������������&��

*URXS������*3,%�GULYHU�HUURUV��([HFXWLRQ� ���������������������������������������������������������������&��

*URXS������3DUVHU�HUURUV��&RPPDQG������������������������������������������������������������������������&��

*URXS������0DFUR�9HULILFDWLRQ�HUURUV��&RPPDQG� ����������������������������������������������������&��

*URXS������0DFUR�([HFXWLRQ�(UURUV��([HFXWLRQ��������������������������������������������������������&��

*URXS������$*(1�PRGXOH�HUURUV��([HFXWLRQ������������������������������������������������������������&��

*URXS������6ZLWFKHU�PRGXOH�HUURUV��([HFXWLRQ� �������������������������������������������������������&��

*URXS������'*(1�PRGXOH�HUURUV��([HFXWLRQ� ����������������������������������������������������������&��

*URXS������'&;�PRGXOH�HUURUV��([HFXWLRQ� �������������������������������������������������������������&��

*URXS������$1/5�PRGXOH�HUURUV��([HFXWLRQ� �����������������������������������������������������������&��

*URXS������'63�PRGXOH�HUURUV��([HFXWLRQ���������������������������������������������������������������&��

*URXS������'LJLWDO�$QDO\]HU�'63�3URJUDP�HUURUV���([HFXWLRQ�����������������������������������&��

*URXS������))7�'63�3URJUDP�HUURUV��([HFXWLRQ������������������������������������������������������&��

*URXS������,17(598�'63�3URJUDP�HUURUV��([HFXWLRQ���������������������������������������������&��

*URXS������)$677(67�'63�3URJUDP�HUURUV��([HFXWLRQ� �����������������������������������������&��

*URXS������0/6�'63�3URJUDP�HUURUV��([HFXWLRQ�����������������������������������������������������&��

*URXS������'LJLWDO�,�2�PRGXOH�HUURUV��([HFXWLRQ� �����������������������������������������������������&��

*URXS������6<1&�5()�PRGXOH�HUURUV��([HFXWLRQ� ���������������������������������������������������&��

*URXS������6HWWOLQJ�PRGXOH�HUURUV��([HFXWLRQ� ���������������������������������������������������������&��

*URXS������'63�:DUQLQJV��([HFXWLRQ����������������������������������������������������������������������&��

*URXS������'63�(UURUV��([HFXWLRQ� ��������������������������������������������������������������������������&��

*URXS������'63�+RVW�9HFWRU�HUURUV��([HFXWLRQ� �������������������������������������������������������&��

*URXS������6$9�5&/�HUURUV��([HFXWLRQ� ������������������������������������������������������������������&��

*URXS������%,77(67�HUURUV��([HFXWLRQ� �������������������������������������������������������������������&��
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�� *HQHUDO�,QIRUPDWLRQ

6FRSH�RI�7KLV�0DQXDO
7KLV�3URJUDPPHUnV�5HIHUHQFH�0DQXDO�GHVFULEHV�KRZ�WR�FRQWURO�6\VWHP�7ZR�YLD�WKH�*3,%
,QWHUIDFH�

7KLV�PDQXDO�SURYLGHV�LQIRUPDWLRQ�RQ�WKH�IROORZLQJ�NH\�WRSLFV�

• (VWDEOLVKLQJ�*3,%�FRPPXQLFDWLRQV

• *3,%�SURJUDPPLQJ�DQG�FRPPDQG�UHIHUHQFH

• ([DPSOH�SURJUDPV

(YHQ�WKRXJK�\RX�PD\�EH�IDPLOLDU�ZLWK�*3,%�SURJUDPPLQJ�FRQFHSWV��ZH�UHFRPPHQG�WKDW
\RX�ILUVW�UHDG�WKH�(VWDEOLVKLQJ�*3,%�&RPPXQLFDWLRQV�SRUWLRQV�RI�WKLV�PDQXDO�

7KLV�PDQXDO�GRHV�QRW�SURYLGH�D�GHWDLOHG�GHVFULSWLRQ�RI�LQVWUXPHQW�RSHUDWLRQ��6XPPDU\
GHVFULSWLRQV�DUH�SURYLGHG�WR�H[SODLQ�WKH�EDVLF�IXQFWLRQ�RI�WKH�*3,%�FRPPDQGV��5HIHU�WR�WKH
$3:,1�8VHUnV�0DQXDO�IRU�6\VWHP�7ZR�RU�RWKHU�GRFXPHQWDWLRQ�OLVWHG�EHORZ�IRU�GHWDLOHG
LQIRUPDWLRQ�DERXW�RSHUDWLRQ�RI�WKH�LQVWUXPHQW�

7KH�*3,%�ILUPZDUH�LQ�\RXU�LQVWUXPHQW�LPSOHPHQWV�IHDWXUHV�RI�$3:,1�9HUVLRQ�����D�
$SSHQGL[�(���)LUPZDUH�,QIRUPDWLRQ���GHVFULEHV�IHDWXUHV�RI�$3:,1�WKDW�DUH�QRW�DYDLODEOH�LQ
WKH�*3,%�LQWHUIDFH�ILUPZDUH�DW�WKLV�WLPH��7KLV�DSSHQGL[�DOVR�SURYLGHV�DGGLWLRQDO�LQIRUPDWLRQ
DERXW�VSHFLILF�YHUVLRQV�RI�WKH�ILUPZDUH�

5HODWHG�'RFXPHQWDWLRQ
$3:,1�8VHU
V�0DQXDO��������������������������������������������������������������������������������������������������

&RQWDLQV�D�FRPSUHKHQVLYH�GHVFULSWLRQ�RI�WKH�IXOO�FDSDELOLWLHV�RI�$3:,1�VRIWZDUH
IRU�6\VWHP�7ZR�

$3:,1�%$6,&��SURFHGXUH�ODQJXDJH��8VHU
V�0DQXDO�DQG�3URJUDPPHU
V�5HIHUHQFH
9ROXPH����,QWURGXFWLRQ�DQG�/DQJXDJH�5HIHUHQFH� ��������������������������������������
9ROXPH����&RPPDQG�([WHQVLRQV�$�r�5������������������������������������������������������
9ROXPH����&RPPDQG�([WHQVLRQV�6�r�=� �����������������������������������������������������
7KHVH�WKUHH�YROXPHV�SURYLGH�GHWDLOHG�GHVFULSWLRQV�DQG�V\QWD[�IRU�DOO�$3:,1
FRPPDQGV�

$3:,1�6LPSOLILHG�7XWRULDO��0XOWLWRQH��	�3URFHGXUHV�IRU�6\VWHP�7ZR ��������������������������
'HVLJQHG�WR�OHDG�\RX�WKURXJK�\RXU�ILUVW�RSHUDWLQJ�VHVVLRQ�ZLWK�$3:,1�DQG
6\VWHP�7ZR�

$3:,1�,QVWDOODWLRQ�	�*HWWLQJ�6WDUWHG�IRU�6\VWHP�7ZR �������������������������������������������������
*XLGHV�KDUGZDUH�DQG�VRIWZDUH�LQVWDOODWLRQ�IRU�$3:,1�DQG�6\VWHP�7ZR�VHWXS�

6\VWHP�7ZR�*3,%�2SWLRQ�'HVFULSWLRQ�DQG�,QVWDOODWLRQ�0DQXDO ������������������������������������
'HVFULEHV�EDVLF�KDUGZDUH�FRQVLGHUDWLRQV�IRU�LQVWDOOLQJ�WKH�FRPSRQHQWV��VXFK�DV
SRZHU�OLQH�YROWDJH�VHWWLQJV��IXVH�LQIRUPDWLRQ��DQG�*3,%�FRQWURO�LQWHUIDFH�VHWXS�

6\VWHP�7ZR�6HUYLFH�0DQXDO ����������������������������������������������������������� $3�3DUW�1R�������6���
&RQWDLQV�GHWDLOHG�6\VWHP�7ZR�LQIRUPDWLRQ��LQFOXGLQJ�DGMXVWPHQW�SURFHGXUHV�
GLDJQRVWLF�SURFHGXUHV��DQG�GUDZLQJV�RI�HOHFWULFDO�DQG�PHFKDQLFDO�SDUWV��7KLV
PDQXDO�LV�QRW�UHTXLUHG�IRU�URXWLQH�XQGHUVWDQGLQJ�RU�RSHUDWLRQ�DQG�PXVW�EH
SXUFKDVHG�VHSDUDWHO\�
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$XGLR�0HDVXUHPHQW�+DQGERRN ���������������������������������������������������� $3�3DUW�1R�������$0+�
,QWHQGHG�DV�D�SUDFWLFDO��KDQGV�RQ�DVVLVWDQFH�IRU�ZRUNHUV�LQ�DOO�SKDVHV�RI�WKH
DXGLR�ILHOG��'HVFULEHV�JHQHUDO�PHDVXUHPHQW�WHFKQLTXHV�DQG�LQFOXGHV�D�JORVVDU\
RI�VSHFLILF�DXGLR�WHUPLQRORJ\�DQG�WHVW�GHILQLWLRQV�

6\VWHP�7ZR�2YHUYLHZ
7KH�6\VWHP�7ZR�LV�D�FRPSUHKHQVLYH�DXGLR�WHVW�VHW�WKDW�SURYLGHV�DQDORJ�DQG�GLJLWDO�DXGLR
JHQHUDWRU�DQG�DQDO\]HU�PHDVXUHPHQW�IXQFWLRQV��6\VWHP�7ZR�PD\�EH�FRQWUROOHG�ZLWK�$3:,1
VRIWZDUH�UXQQLQJ�LQ�D�:LQGRZV�������17�RSHUDWLQJ�V\VWHP�RU�ZLWK�D�*3,%�FRQWUROOHU�DQG
DSSOLFDWLRQ�VRIWZDUH��7KH�FRQWURO�PHWKRG�LV�GHWHUPLQHG�E\�WKH�VHWWLQJ�RI�D�UHDU�SDQHO�VZLWFK�

7KH�6\VWHP�7ZR�*3,%�6RIWZDUH

'HYHORSPHQW�3URFHVV
$�SUDFWLFDO�ZRUNLQJ�NQRZOHGJH�RI�6\VWHP�7ZR�LV�UHTXLUHG�LQ�RUGHU�WR�GHYHORS�HIIHFWLYH�*3,%
VRIWZDUH�IRU�LW��)LJXUH�����LOOXVWUDWHV�D�W\SLFDO�VRIWZDUH�GHYHORSPHQW�VFHQDULR�LQ�ZKLFK�$XGLR
3UHFLVLRQ�$3:,1�VRIWZDUH�LV�XVHG�WR�GHYHORS�H[SHUWLVH�ZLWK�WKH�6\VWHP�7ZR�EHIRUH
DWWHPSWLQJ�WR�LQWHJUDWH�LW�LQWR�D�ODUJHU�V\VWHP�ZLWK�\RXU�*3,%�LQWHUIDFH�VRIWZDUH�SURJUDPV�

Define the Test
Sys tem HW & SW

Learn System Two
us ing APWIN

Develop Test
Procedure wi th

A P W I N

Develop Test
Procedures wi th

GPIB

Assemble GPIB Test
Equipment  and

System Hardware

Integrate HW
and SW

Automated Test ing
with GPIB Test

Sys tem

System Two
GPIB Developer 's Ki t

S2G-DEV- ISA or  S2G-DEV-PCM

Develop Test
Procedure wi th GPIB

)LJXUH������5HFRPPHQGHG�*3,%�VRIWZDUH�GHYHORSPHQW�SURFHVV�XVLQJ�$3:,1

$XGLR�3UHFLVLRQ�SURYLGHV�WZR�VRIWZDUH�GHYHORSHUnV�NLWV�WKDW�SURYLGH�HYHU\WKLQJ�\RX�QHHG�WR
EHJLQ�GHYHORSLQJ�DXGLR�WHVWV�IRU�WKH�6\VWHP�7ZR��WKH�6�*�'(9�,6$�DQG�WKH�6�*�'(9�
3&0��%RWK�RI�WKHVH�NLWV�SURYLGH�DQ�$3,%�LQWHUIDFH�IRU�\RXU�FRPSXWHU��WKH�$3:,1�PDQXDOV
DQG�WKLV�PDQXDO��DQG�D�&'�520�ZLWK�WKH�$3:,1�VRIWZDUH�DQG�*3,%�6DPSOH�6RIWZDUH�IRU
WKH�6\VWHP�7ZR��$3:,1�VRIWZDUH�SURYLGHV�WKH�LQWHUDFWLYH�oIURQW�SDQHOp�IRU�6\VWHP�7ZR�
$3:,1�LV�GHVLJQHG�WR�UXQ�RQ�:,1�����:,1�����RU�:LQ�17�����ZLWK�DQ�LQWHUIDFH�FDUG�WKDW
LQWHUIDFHV�WR�WKH�$3,%�SRUW�FRQQHFWRU�RI�WKH�6\VWHP�7ZR��7KH�*3,%�SURJUDPPLQJ
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FRPPDQGV�IRU�6\VWHP�7ZR�DUH�PRGHOHG�GLUHFWO\�RQ�WKH�$3:,1�XVHU�LQWHUIDFH��WKXV
NQRZOHGJH�RI�WKH�$3:,1�XVHU�LQWHUIDFH�LV�D�SUHUHTXLVLWH�IRU�HIILFLHQW�XVH�RI�WKH�*3,%
FRPPDQGV�

7KH�IDVWHVW�GHYHORSPHQW�VFHQDULR�IRU�*3,%�VRIWZDUH�LQYROYHV�XVLQJ�$3:,1�ZLWK�6\VWHP7ZR�
8VH�$3:,1�%DVLF�DQG�WKH�/HDUQ�0RGH�EXWWRQ�RQ�WKH�WRRO�EDU�WR�GHYHORS�$3:,1�%DVLF
SURFHGXUHV�WKDW�SHUIRUP�WKH�WHVWV�\RX�ZLVK�WR�GHYHORS�IRU�*3,%��,I�\RX�XVH�$3:,1�WR
GHYHORS�\RXU�DXGLR�WHVWV�\RX�ZLOO�TXLFNO\�OHDUQ�KRZ�WR�WDNH�WKH�EHVW�DGYDQWDJH�RI�6\VWHP
7ZR��:LWK�WKH�LQWHUDFWLYH�HQYLURQPHQW�RI�$3:,1�\RX�ZLOO�TXLFNO\�GHYHORS�WHVW�PHWKRGV�IRU
\RXU�GHYLFH�XQGHU�WHVW�DQG�EXLOG�FRQILGHQFH�WKDW�\RXU�PHWKRGV�DUH�FRUUHFW��2QFH�\RX�KDYH
GRQH�WKLV��WKH�WDVN�RI�GHYHORSLQJ�HTXLYDOHQW�FRGH�IRU�WKH�*3,%�SRUW�ZLOO�EH�JUHDWO\�VLPSOLILHG�

7KH�FRPPDQG�GHVFULSWLRQ�VHFWLRQV�RI�WKLV�PDQXDO�VKRZ�$3:,1�FRQWURO�SDQHOV�IRU�HDFK�RI
WKH�PDMRU�VXEVHFWLRQV�RI�WKH�LQVWUXPHQW��(DFK�SDQHO�LV�LOOXVWUDWHG�ZLWK�*3,%�FRPPDQG�FDOO�
RXWV�WR�KHOS�\RX�FRQYHUW�\RXU�$3:,1�VHWXS�WR�*3,%�FRPPDQGV��)LJXUH�����LOOXVWUDWHV�WKLV
IRU�WKH�$QDORJ�$QDO\]HU�SDQHO�LQ�6HFWLRQ���

)LJXUH�������$3:,1�$QDORJ�$QDO\]HU�3DQHO�ZLWK�*3,%�&RPPDQG�&DOO�RXWV

*3,%�DQG�$3,%�&RQWURO�0RGHV�IRU�6RIWZDUH

'HYHORSPHQW
<RXU�6\VWHP7ZR�ZLWK�*3,%�RSWLRQ�LQVWDOOHG�KDV�DQ�$3,%�SRUW�DQG�D�*3,%�SRUW�RQ�WKH�UHDU
SDQHO��7KH�UHDU�SDQHO�VZLWFKHV�SURYLGH�D�PHDQV�WR�FRQILJXUH�HLWKHU�SRUW�WR�EH�XVHG�WR�FRQWURO
WKH�LQVWUXPHQW��'XULQJ�WKH�VRIWZDUH�GHYHORSPHQW�SURFHVV�\RX�PD\�VZLWFK�EHWZHHQ�WKH�WZR
PRGHV�LQ�RUGHU�WR�WDNH�DGYDQWDJH�RI�WKH�LQWHUDFWLYH�GHYHORSPHQW�HQYLURQPHQW�RI�$3:,1�

2QO\�RQH�SRUW�PD\�EH�XVHG�DV�WKH�FRQWURO�SRUW��7KH�UHG�/('�RQ�WKH�UHDU�SDQHO�ODEHOHG�*3,%
DGMDFHQW�WR�WKH�*3,%�FRQQHFWRU�LQGLFDWHV�ZKLFK�SRUW�LV�LQ�FRQWURO��,I�LW�LV�21�WKHQ�LW�LQGLFDWHV
WKDW�WKH�*3,%�SRUW�LV�LQ�FRQWURO�DQG�WKH�$3,%�FRQWUROOHU�FDUG�LQ�\RXU�FRPSXWHU�PXVW�EH
GLVFRQQHFWHG�IURP�WKH�$3,%�SRUW�RQ�WKH�LQVWUXPHQW��1RWH�WKDW�WKH�LQVWUXPHQW�XVHV�WKH�$3,%
SRUW�WR�FRQWURO�RWKHU�$3,%�SURGXFWV�IURP�$XGLR�3UHFLVLRQ��)LJXUH�����LOOXVWUDWHV�KRZ�WR
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FRQQHFW�WKHVH�SURGXFWV�WR�WKH�6\VWHP�7ZR�DQG�KRZ�WR�FRQQHFW�DQ�$3,%�FRQWUROOHU�LQ�D
FRPSXWHU�WR�WKLV�V\VWHP�ZKHQ�WKH�*3,%�SRUW�LV�GLVDEOHG�

Audio Precision System  Two in GPIB control mode

GPIB Control Software

GPIB
Cable

GPIB Interface
Card

APIB
Cable

AUDIO PRECISION 
INTERFACE BUS (APIB) 

ERR

MAV

LA

RESET

RDNG
RDY

ADDRESSED

TA

SRQ

GPIB

GPIB 

IEEE-488.2 (GPIB) 

4 
0

1

2 18 16 

APIB

 ADDRESS

EXT. ACC. 

R L1, P P 0 , D C 1 , D T 1 , C 0 , E 2
S H 1, A H 1, T 6 , TE 0 , L4 , LE 0 , S R 1,

System  controlled by GPIB
running on controller
System  Two set to GPIB m ode.
APIB instrum ents controlled 
via System  Two

Rear-panel DIP switch
set DOW N to select GPIB m ode

Input and Output Sw itchers

POWER

Rs=600Ω Rs=600ΩRs=600Ω

0V

5V

D IG IT AL SIG N AL  M O N ITO RS
CH ANNEL A CH ANNEL B

Rs=600ΩRs=600Ω Rs=600Ω Rs=600Ω Rs=600Ω

TRIG/GATE INPU TSYNC  OUTPU T
G E NE R A TO R  AU X S IG N AL S

CH ANNEL A CH ANNEL ACH ANNEL B CH ANNEL B
AN AL Y Z ER  S IG N A L M O N ITO RSG E NE R A TO R  SIG N A L M O NIT O RS

READIN G

DIG ITAL INTE RFAC E:   A ES /E B U and CO N SUM E R

DIG IT AL O U T PU T DIG IT AL IN PU T
BA L BA L

UN BAL UN BALOPTICAL OPTICAL

10Vpp MAX

5Vpp MAX

230Vpk MAX 230Vpk MAX
AN AL O G  INP U T A AN AL O G  INP U T B

UN BALUN BAL

Pin 1: GR OUN D (SHIELD)
Pin 2: BA L+ or UNBAL HI
Pin 3: BA L- or U NB AL LO

Pin 1: GR OUN D (SHIELD)
Pin 2: BA L+ or UNBAL HI
Pin 3: BA L- or U NB AL LO

AN AL O G  O U TPU T  A AN AL O G  O U TPU T  B
UN BALUN BAL

Pin 1: GR OUN D (SHIELD)
Pin 2: BA L+ or UNBAL HI
Pin 3: BA L- or U NB AL LO

Pin 1: GR OUN D (SHIELD)
Pin 2: BA L+ or UNBAL HI
Pin 3: BA L- or U NB AL LO

&$7 ,,

&$7 ,,

DCX-127 Multifunction Accessory:  DC m easurem ent
and Generation, Utility Static D igital Input and Output

)LJXUH������$3,%�FRQQHFWLRQV�WR�6\VWHP�7ZR�ZLWK�*3,%�RSWLRQ�LQ�*3,%�FRQWURO�PRGH��6:5������6ZLWFKHU�DQG

'&;�����FRQQHFWHG�WR�WKH�$3,%�FRQQHFWRU�RI�WKH�6\VWHP�7ZR��&RPSXWHU�$3,%�FDEOH�QRW�FRQQHFWHG�

Input and Output Sw itchers

Audio Precision System  Two in APIB control m ode

APW IN Control Software

GPIB
Cable

(inactive)

National
Instruments

GPIB Interface
Card

APIB
Cable

ISA-W IN
APIB

Interface Card

POW ER

R s=60 0Ω R s=60 0ΩR s=60 0Ω

0V

5V

D IG ITAL  S IG N AL  M O N ITO R S
CHA NNEL A CHA NNEL B

R s=60 0ΩR s=60 0Ω R s=60 0Ω R s=60 0Ω R s=60 0Ω

TRIG/GATE INPU TSYNC OUTPU T
G E NE R ATO R  AU X S IG N AL S

CHA NNEL A CHA NNEL ACHA NNEL B CHA NNEL B
AN AL YZ E R S IG N AL  M O N ITO R SG E NE R ATO R  SIG NA L  M O N ITO RS

READING

DIG ITA L INTE RFACE :   AE S/E B U and C ONS UM E R

DIG ITAL  O U T PU T DIG ITAL  IN PU T
BAL BAL

UNB AL UNB ALOPTICA L OPTICA L

10 Vp p M A X

5Vp p  M AX

23 0Vp k M A X 23 0Vp k M A X
AN AL O G  INP U T A AN AL O G  INP U T B

UNB ALUNB AL

P in  1 : G R O U N D (S H IEL D )
P in  2 : B A L+  or  U N B A L  H I
P in 3 : B A L- or  U NB AL  LO

P in  1 : G R O U N D (S H IEL D )
P in  2 : B A L+  or  U N B A L  H I
P in 3 : B A L- or  U NB AL  LO

AN AL O G  O U T PU T A AN AL O G  O U T PU T B
UNB ALUNB AL

P in  1 : G R O U N D (S H IEL D )
P in  2 : B A L+  or  U N B A L  H I
P in 3 : B A L- or  U NB AL  LO

P in  1 : G R O U N D (S H IEL D )
P in  2 : B A L+  or  U N B A L  H I
P in 3 : B A L- or  U NB AL  LO

&$7 ,,

&$7 ,,

DCX-127 Multifunction Accessory:  DC measurement
and Generation, Utility Static D igital Input and Output

AUDIO  PRECISIO N 
INTERFACE BUS (APIB ) 

ERR

MAV

LA

RESET

RDNG
RDY

ADDRESSED

TA

SRQ

GPIB

GPIB 

IEEE-488.2 (G PIB ) 

4 
0

1

2 18 16 

APIB

 ADDRESS

EXT. ACC. 

R L1, P P 0, D C 1, D T1, C 0 , E 2
S H 1, A H 1, T 6 , T E 0, L4 , LE 0 , S R 1,

System  controlled by APW IN 
running on PC
System  Two set to APIB m ode.
GPIB control inactive

Rear-panel DIP switch
set UP to select APIB m ode

)LJXUH�������$3,%�FRQWUROOHU�FRQQHFWLRQV��6\VWHP�7ZR�ZLWK�*3,%�RSWLRQ�LQ�$3,%�FRQWURO�PRGH��&RPSXWHU�$3,%

FDEOH�FRQQHFWHG�WR�'&;������WKHQ�WR�6:5�������WKHQ�WR�6\VWHP�7ZR�
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(VWDEOLVKLQJ�*3,%�&RPPXQLFDWLRQ

*3,%�&RQQHFWLRQ
7KH�6\VWHP�7ZR�ZLWK�*3,%�RSWLRQ�LQVWDOOHG�KDV�D����SLQ�*3,%�FRPSDWLEOH�FRQQHFWRU�RQ

WKH�UHDU�SDQHO��7KLV�'�VKHOO�FRQQHFWRU�FRQIRUPV�WR�WKH�PHFKDQLFDO�UHTXLUHPHQWV�RI�,(((�
������������7KH�LQVWUXPHQW�LV�FRQQHFWHG�WR�WKH�LQVWUXPHQW�FRQWUROOHU�YLD�D�*3,%�FDEOH��7KH
LQVWUXPHQW�FRQWUROOHU��D�FRPSXWHU��PXVW�KDYH�D�FRUUHVSRQGLQJ�*3,%�LQWHUIDFH�SRUW��7KH
*3,%�FDEOHV�DUH�GHVLJQHG�VR�WKH\�FDQ�EH�VWDFNHG�LI�QHHGHG�WR�FRQQHFW�PXOWLSOH�LQVWUXPHQWV
LQWR�\RXU�*3,%�V\VWHP�

A B C D E F

C

B
A

F E

D

STAR CONFIGURATION

B

A

ED
F G H I

C

COMBINATION STAR AND LINEAR CONFIGURATION

LINEAR CONFIGURATION

)LJXUH������*3,%�GHYLFHV�PD\�EH�FRQQHFWHG�LQ�VWDU��OLQHDU��RU�FRPELQDWLRQ�VWDU�OLQHDU�FRQILJXUDWLRQV

:KHQ�FRQQHFWLQJ�LQVWUXPHQWV�LQWR�D�*3,%�V\VWHP��REVHUYH�WKH�IROORZLQJ�UXOHV�

• &RQQHFW�DQG�GLVFRQQHFW�LQVWUXPHQWV�IURP�WKH�EXV�RQO\�ZKHQ�WKH�SRZHU�WR�DOO
LQVWUXPHQWV�LQ�WKH�V\VWHP�LV�RII�

• $VVLJQ�D�XQLTXH�*3,%�DGGUHVV�WR�HDFK�LQVWUXPHQW��GHYLFH��RQ�WKH�EXV�

• 'HYLFHV�PD\�EH�FRQQHFWHG�LQ�D�VWDU�RU�OLQHDU�FRQILJXUDWLRQ��VHH�)LJXUH�������RU�D
FRPELQDWLRQ�RI�VWDU�DQG�OLQHDU�FRQILJXUDWLRQ�

• 'R�QRW�DWWDFK�PRUH�WKDQ����GHYLFHV��LQFOXGLQJ�WKH�FRQWUROOHU��WR�RQH�EXV�

• 2QH�GHYLFH�PXVW�EH�DWWDFKHG�WR�WKH�EXV�IRU�HYHU\�WZR�PHWHUV����IHHW��RI�FDEOH�

• 7RWDO�FDEOH�OHQJWK�PXVW�QRW�H[FHHG����PHWHUV�����IHHW��

• $W�OHDVW�WZR�WKLUGV�RI�WKH�GHYLFHV�RQ�WKH�EXV�PXVW�EH�SRZHUHG�XS�IRU�RSHUDWLRQ�
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*3,%�$GGUHVV�DQG�,�2�0RGH�6ZLWFK
7KH�LQVWUXPHQW�PXVW�EH�VHW�WR�D�XQLTXH�*3,%�DGGUHVV��RQH�WKDW�LV�QRW�XVHG�E\�DQ\�RWKHU
GHYLFH�RQ�WKH�EXV�

$Q�DGGUHVV�VHOHFW�VZLWFK�ZLWK�VL[�VOLGH�VZLWFKHV�VHWV�WKH�*3,%�DGGUHVV�DQG�WKH�,�2�0RGH��7KH
VZLWFK�LV�VKRZQ�EHORZ�LQ�)LJXUH������7KH�ILYH�VZLWFKHV�RQ�WKH�ULJKW�ODEHOHG���WR����FRPSULVH
WKH���ELW�ELQDU\�SULPDU\�DGGUHVV�RI�WKH�LQVWUXPHQW��/HJDO�DGGUHVVHV�DUH���WKURXJK�����6HW
HDFK�VZLWFK�XS�IRU�D�ELQDU\���RU�GRZQ�IRU�D�ELQDU\���

7KH�OHIW�ELW�RI�WKH�VHOHFW�VZLWFK�VHWV�WKH�,�2�PRGH�LQGHSHQGHQW�RI�WKH�*3,%�DGGUHVV�VZLWFK
VHWWLQJV��6HW�WKH�VZLWFK�WR����GRZQ��WR�VHW�WKH�,�2�PRGH�WR�*3,%��7KH�$3,%�SRUW�PXVW�QRW�EH
FRQQHFWHG�WR�DQ�$XGLR�3UHFLVLRQ�$3,%�LQWHUIDFH�FDUG�ZKHQ�WKH�*3,%�PRGH�LV�VHOHFWHG��6HW
WKH�VZLWFK�WR����XS��WR�VHW�WKH�,�2�PRGH�WR�$3,%��7KH�$3,%�PRGH�GLVDEOHV�WKH�*3,%�LQWHUIDFH
�KLJK�LPSHGDQFH�VWDWH��DQG�SHUPLWV�DQ�$XGLR�3UHFLVLRQ�$3,%�LQWHUIDFH�FDUG�LQ�D�FRPSXWHU�WR
FRQWURO�WKH�6\VWHP�7ZR�

AUDIO PRECISION 
INTERFACE BUS (APIB) 

ERR

M AV

LA

RESET

RDNG
RDY

ADDRESSED

TA

SRQ

GPIB

IEEE-488.2 (GPIB) 

0

1

APIB

GPIB 4 2 18 16 
 ADDRESS

EXT. ACC. 

R L1, PP 0, D C 1, D T1, C 0, E 2
S H 1, A H 1, T6, TE 0, L4, LE 0, S R 1,

)LJXUH������6\VWHP�7ZR�5HDU�3DQHO�&RQQHFWRU�r�$GGUHVV�6ZLWFK��6WDWXV�/('V��*3,%�3RUW��DQG�$3,%�3RUW

*3,%�6WDWXV�/('V
7KH�*3,%�6WDWXV�/('V��LQGLFDWH�WKH�FXUUHQW�VWDWXV�RI�WKH�*3,%�EXV��6HH�ILJXUH�����DERYH�
6WDWXV�LQGLFDWLRQ�LV�DV�IROORZV�ZKHQ�WKH�/('�LV�LOOXPLQDWHG�

654 7KH�LQVWUXPHQW�KDV�DVVHUWHG�WKH�654�OLQH�LQ�RUGHU�WR�UHTXHVW�VHUYLFH�IURP�WKH
*3,%�FRQWUROOHU��654�LQWHUUXSW��

*3,% 7KH�LQVWUXPHQW�LV�XQGHU�WKH�FRQWURO�RI�WKH�*3,%�LQWHUIDFH�DFFRUGLQJ�WR�WKH�VHWWLQJ
RI�WKH�,�2�0RGH�VZLWFK��7KH�$3,%�EXV�FRQQHFWRU�ZLOO�EH�GULYHQ�LQWHUQDOO\�E\�WKH
LQVWUXPHQW�*3,%�LQWHUIDFH�ERDUG�

7$ 7DON�$GGUHVVHG�r�7KH�LQVWUXPHQW�LV�WDON�DGGUHVVHG�E\�WKH�*3,%�FRQWUROOHU�

/$ /LVWHQ�$GGUHVVHG�r�7KH�LQVWUXPHQW�LV�OLVWHQ�DGGUHVVHG�E\�WKH�*3,%�FRQWUROOHU�

0$9 7KH�LQVWUXPHQW�KDV�RQH�RU�PRUH�E\WHV�LQ�WKH�RXWSXW�TXHXH�DQG�KDV�DVVHUWHG�WKH
0$9�ELW�LQ�WKH�6WDWXV�%\WH�5HJLVWHU�

(55 7KH�LQVWUXPHQW�KDV�GHWHFWHG�DQ�HUURU�FRQGLWLRQ�WKDW�KDV�QRW�EHHQ�UHSRUWHG�WR�WKH
V\VWHP�FRQWUROOHU��7KLV�/('�JRHV�RII�ZKHQ�WKH�HUURU�FRQGLWLRQ�KDV�EHHQ�UHSRUWHG�
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*3,%�3URJUDP�0HVVDJH�7HUPLQDWRUV��307!
7ZR�SURJUDP�PHVVDJH�WHUPLQDWRUV�DUH�VXSSRUWHG�ZKHQ�WKH�LQVWUXPHQW�LV�DGGUHVVHG�DV�D
OLVWHQHU��(2,�OLQH�DVVHUWHG�ZLWK�WKH�1/�FKDUDFWHU��$6&,,�����WKH�OLQHIHHG�FKDUDFWHU���RU�(2,
OLQH�DVVHUWHG�ZLWK�WKH�ODVW�E\WH�RI�D�PHVVDJH��7KH�1/�FKDUDFWHU�DORQH�ZLWKRXW�(2,�LV�QRW
VXSSRUWHG�

7KH�SURJUDP�PHVVDJH�WHUPLQDWRU�ZKHQ�WKH�LQVWUXPHQW�LV�DGGUHVVHG�DV�D�WDONHU�LV�WKH�1/
FKDUDFWHU�VHQW�ZLWK�WKH�(2,�OLQH�DVVHUWHG�

&RPPDQG�6WUXFWXUH�DQG�6\QWD[

3URJUDP�0HVVDJHV
&RQWURO�IURP�D�*3,%�FRQWUROOHU�LV�DFFRPSOLVKHG�E\�VHQGLQJ�SURJUDP�PHVVDJHV�WR�WKH
LQVWUXPHQW�DQG�UHFHLYLQJ�PHDVXUHPHQWV�DQG�VWDWXV�PHVVDJHV�IURP�WKH�LQVWUXPHQW��$
SURJUDP�PHVVDJH�LV�D�VHTXHQFH�RI�SURJUDP�PHVVDJH�XQLWV�VHSDUDWHG�E\�WKH�VHPLFRORQ����
FKDUDFWHU�

3URJUDP�0HVVDJH�8QLWV
3URJUDP�PHVVDJH�XQLWV�DUH�VHW�FRPPDQGV�RU�TXHU\�FRPPDQGV��XVXDOO\�UHIHUUHG�WR�DV
FRPPDQGV�DQG�TXHULHV���6HW�FRPPDQGV�DUH�XVHG�WR�FKDQJH�LQVWUXPHQW�VHWWLQJV��4XHU\
FRPPDQGV�FDXVH�WKH�LQVWUXPHQW�WR�UHVSRQG�ZLWK�PHDVXUHPHQWV��LQVWUXPHQW�VHWWLQJV��RU
VWDWXV�LQIRUPDWLRQ�

$�TXHU\�FRPPDQG�LV�GLVWLQJXLVKHG�E\�D�WUDLOLQJ�TXHVWLRQ�PDUN��)RU�H[DPSOH
�$*(1�287387�$%�LV�WKH�FRPPDQG�XVHG�WR�WXUQ�RQ�WKH�DQDORJ�JHQHUDWRU�RXWSXWV��7KH
TXHU\��$*(1�287387"�UHTXHVWV�JHQHUDWRU�RXWSXW�VHWWLQJ�

&KDUDFWHU�(QFRGLQJ
&RPPDQGV�DUH�IRUPHG�ZLWK�FKDUDFWHUV�GHVFULEHG�E\�WKH�$PHULFDQ�6WDQGDUG�&RGH�IRU
,QIRUPDWLRQ�,QWHUFKDQJH��$6&,,��FKDUDFWHU�HQFRGLQJ��$SSHQGL[�$�VKRZV�WKH�$6&,,�FRGH
FKDUW�

&DVH
&RPPDQGV�FDQ�EH�IRUPHG�LQ�HLWKHU�XSSHU�RU�ORZHU�FDVH��&RPPDQGV�DUH�VKRZQ�LQ�PL[HG
XSSHU�DQG�ORZHU�FDVH�LQ�WKLV�PDQXDO�WR�VKRZ�WKH�PLQLPXP�UHTXLUHG�IRUP��VHH�$EEUHYLDWLRQV
IRU�PRUH�GHWDLOV���7KH�LQVWUXPHQW�DOZD\V�UHVSRQGV�WR�TXHULHV�ZLWK�XSSHU�FDVH�FKDUDFWHUV�

:KLWH�6SDFH
:KLWH�VSDFH�LV�XVHG�WR�GHOLPLW�FHUWDLQ�V\QWDFWLF�HOHPHQWV�LQ�D�FRPPDQG��:KLWH�VSDFH�LV
GHILQHG�DV�D�VLQJOH�$6&,,�HQFRGHG�E\WH�LQ�WKH�UDQJH�$6&,,���WR�����GHFLPDO��ZLWK�WKH
H[FHSWLRQ�RI�$6&,,�����WKH�/LQH�)HHG��/)��FKDUDFWHU��7KH�LQVWUXPHQW�LJQRUHV�ZKLWH�VSDFH
H[FHSW�DV�D�V\QWDFWLF�GHOLPLWHU�

6SHFLDO�&KDUDFWHUV
7KH�/LQH�)HHG��/)��FKDUDFWHU��DOVR�NQRZQ�DV�WKH�1HZ�/LQH��1/��FKDUDFWHU���$6&,,�����DQG
DOO�FKDUDFWHUV�LQ�WKH�UDQJH�RI�$6&,,�����WR�����DUH�GHILQHG�DV�VSHFLDO�FKDUDFWHUV��7KHVH
FKDUDFWHUV�DUH�XVHG�LQ�DUELWUDU\�EORFN�GDWD�RQO\��XVLQJ�WKHVH�FKDUDFWHUV�LQ�QRUPDO�$6&,,
FRPPDQGV�PD\�\LHOG�XQSUHGLFWDEOH�UHVXOWV�
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$EEUHYLDWLRQV
$OO�LQVWUXPHQW�FRPPDQGV��DQG�TXHULHV��DUH����FKDUDFWHUV�RU�OHVV�LQ�OHQJWK���7KRVH�WKDW�DUH
ORQJHU�WKDQ���FKDUDFWHUV�KDYH�D�ORQJ�DQG�D�VKRUW�IRUP��7KH�ORQJ�IRUP�FRQVLVWV�RI�WKH�ZKROH
FRPPDQG��7KURXJK�RXW�WKLV�PDQXDO�WKH�VKRUW�IRUP�DQG�ORQJ�IRUP�DUH�GLVWLQJXLVKHG�E\�WKH
XVHU�RI�XSSHU�DQG�ORZHU�FDVH�OHWWHUV��7KH�VKRUW�IRUP�LV�VKRZQ�LQ�XSSHU�FDVH�LQ�WKH�LQVWUXPHQW
FRPPDQG�VHFWLRQ�RI�WKLV�PDQXDO��7KH�ORQJ�IRUP�FRQVLVWV�RI�WKH�VKRUW�IRUP�SOXV�WKH
UHPDLQLQJ�ORZHU�FDVH�OHWWHUV��)RU�H[DPSOH��WKH�DQDORJ�DQDO\]HU�FRXSOLQJ�FRPPDQG�ZRXOG
DSSHDU�DV���$1/5�&283OLQJ���7KH�VKRUW�IRU�LV���$1/5�&283���7KH�ORQJ�IRUP�LV
��$1/5�&283/,1*����7KH�LQVWUXPHQW�GRHV�QRW�GLVWLQJXLVK�EHWZHHQ�XSSHU�DQG�ORZHU�FDVH�
7KHUHIRUH�WKH�LQVWUXPHQW�ZLOO�LQWHUSUHW�WKH�FRPPDQG���$1/5�&283/,1*��WKH�VDPH�DV
��DQOU�FRXSOLQJ��

7KH�LQVWUXPHQW�ZLOO�RQO\�DFFHSW�WKH�VKRUW�RU�WKH�ORQJ�IRUP�RI�D�FRPPDQG�PQHPRQLF��)RU
H[DPSOH��WKH�ILUVW�WZR�FRPPDQGV�OLVWHG�EHORZ�DUH�YDOLG��EXW�WKH�WKLUG�FRPPDQG�LV�LQYDOLG
DQG�ZLOO�JHQHUDWH�D�FRPPDQG�HUURU�

�� �$1/5�&283/,1* YDOLG�ORQJ�IRUP

�� �DQOU�FRXS YDOLG�VKRUW�IRUP

�� �$1/5�&283/, LQYDOLG�IRUP

6\QWD[�1RWDWLRQ
7KH�IROORZLQJ�V\PEROV�XVHG�LQ�WKLV�PDQXDO�GHVFULEH�WKH�V\QWD[�RI�LQVWUXPHQW�*3,%
FRPPDQGV�

��! 'HILQHG�HOHPHQW

_ ([FOXVLYH�25

^�` *URXS��ZKHUH�RQH�HOHPHQW�LV�UHTXLUHG

>�@ 2SWLRQDO��PD\�EH�RPLWWHG

e 3UHYLRXV�HOHPHQW�RU�HOHPHQWV�PD\�EH�UHSHDWHG

6\QWDFWLF�'HOLPLWHUV
6\QWDFWLF�HOHPHQWV�LQ�D�SURJUDP�PHVVDJH�DUH�GHOLPLWHG�ZLWK�FRPPDV��FRORQV��ZKLWH�VSDFH�
DQG�VHPLFRORQV�

&RPPD���� 'HOLPLWV�FRPPDQG�DUJXPHQWV�

&RORQ���� 'HOLPLWV�FRPSRXQG�FRPPDQG�KHDGHUV�

:KLWH�6SDFH���� 'HOLPLWV�D�FRPPDQG�KHDGHU�IURP�LWV�DUJXPHQW�

6HPLFRORQ���� 'HOLPLWV�PHVVDJH�XQLWV�

0HVVDJH�8QLW�6\QWD[
$�PHVVDJH�XQLW�LV�FRPSULVHG�RI�D�KHDGHU�DQG�DVVRFLDWHG�DUJXPHQW�V���&RPPDQGV�KDYH�WKH
V\QWD[�

>�@�+HDGHU!>�ZKLWH�VSDFH!�$UJXPHQWV!@
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&RPSRXQG�&RPPDQG�+HDGHUV
$�PHVVDJH�XQLW�FRPSRXQG�FRPPDQG�KHDGHU�FRQWDLQV�PXOWLSOH�KHDGHU�PQHPRQLFV�GHOLPLWHG
ZLWK�FRORQV������&RPSRXQG�FRPPDQG�KHDGHUV�DUH�XVHG�IRU�PRVW�LQVWUXPHQW�VHWWLQJV�DQG
TXHULHV�

6\QWD[�

>�@�+HDGHU!��+HDGHU!>�ZKLWH�VSDFH!�$UJXPHQWV!@

)RU�H[DPSOH�WKH�FRPSRXQG�KHDGHU�FRPPDQG��'*(1�:)0�6,1(�'8$/�VHWV�WKH�GLJLWDO
JHQHUDWRU�ZDYHIRUP�WR�GXDO�VLQHZDYH�

4XHULHV
4XHULHV�FDXVH�WKH�LQVWUXPHQW�WR�UHWXUQ�LQIRUPDWLRQ�DERXW�LWV�VWDWXV�RU�VHWWLQJV��4XHULHV�PD\
FRQVLVW�RI�VLPSOH�FRPPDQG�KHDGHUV�RU�FRPSRXQG�FRPPDQG�KHDGHUV�ZLWK�D�WUDLOLQJ�TXHVWLRQ
PDUN��"��FKDUDFWHU��IROORZHG�E\�TXHU\�DUJXPHQWV�

&RPSRXQG�+HDGHU�6\QWD[� >�@�+HDGHU!��+HDGHU!"�>�ZKLWH�VSDFH!�$UJXPHQWV!@

4XHU\�5HVSRQVH�+HDGHUV
<RX�FDQ�FRQWURO�ZKHWKHU�WKH�LQVWUXPHQW�UHWXUQV�KHDGHUV�LQ�TXHU\�UHVSRQVHV��8VH�WKH
�+($'HU�FRPPDQG�WR�FRQWURO�WKLV�IHDWXUH��:LWK��+($'HU�21��WKH�TXHU\�UHVSRQVH�UHWXUQV
FRPPDQG�KHDGHUV�DQG�LV�IRUPDWWHG�DV�D�FRPSOHWH�FRPPDQG�WKDW�PD\�EH�VHQW�EDFN�WR�WKH
LQVWUXPHQW�XQDOWHUHG��:LWK��+($'HU�2))��D�TXHU\�UHVSRQVH�LQFOXGHV�RQO\�WKH�DUJXPHQW�EXW
QR�KHDGHU��4XHU\�UHVSRQVHV�ZLWKRXW�KHDGHUV�DUH�RIWHQ�GHVLUHG�ZKHQ�WKH�UHVSRQVH�LV�D
PHDVXUHPHQW�YDOXH�ZKLFK�LV�HDVLHU�WR�FRQYHUW�WR�D�QXPEHU�ZKHQ�D�KHDGHU�VWULQJ�LV�RPLWWHG
IURP�WKH�UHVSRQVH��6RPH�RI�WKH�,(((�������FRPPRQ�FRPPDQGV�DUH�TXHULHV�WKDW�UHVSRQG
ZLWKRXW�KHDGHUV�UHJDUGOHVV�RI�WKH�VWDWH�RI�WKH��+($'HU�FRPPDQG�

,QSXW���2XWSXW�'HDGORFNV�	�4XHU\�(UURUV
7KH�6\VWHP�7ZR�KDV������E\WHV��FKDUDFWHUV��RI�LQSXW�TXHXH�PHPRU\�VSDFH�IRU�FRPPDQGV
DQG�TXHULHV��7KH�RXWSXW�TXHXH�KDV������E\WHV�RI�PHPRU\�VSDFH�IRU�TXHU\�UHVSRQVHV�
0XOWLSOH�TXHULHV�ZLOO�EH�SURFHVVHG�LQ�WKH�RUGHU�UHFHLYHG�XQWLO�HLWKHU�WKH�LQSXW�TXHXH�LV�IXOO��WKH
RXWSXW�TXHXH�LV�IXOO��RU�ERWK�TXHXHV�DUH�IXOO�

$Q�,�2�GHDGORFN�FDQ�RFFXU�LI�WKH�ERWK�WKH�LQSXW�TXHXH�DQG�WKH�RXWSXW�TXHXH�EHFRPH�IXOO�
7KH�RXWSXW�TXHXH�LV�FOHDUHG�DXWRPDWLFDOO\�DQG�D�TXHU\�HUURU�LV�JHQHUDWHG�LI�DQ�,�2�GHDGORFN
RFFXUV�RU�LI�WKH�RXWSXW�TXHXH�LV�IXOO�RU�EHFRPHV�IXOO�ZKHQ�DQRWKHU�TXHU\�FRPPDQG�LV
SURFHVVHG�

$�4XHU\�(UURU�ZLOO�EH�JHQHUDWHG�LI�DQ�DWWHPSW�LV�PDGH�WR�UHDG�DQ�HPSW\�RXWSXW�TXHXH��7KLV
W\SH�RI�TXHU\�HUURU�FDQ�EH�DYRLGHG�E\�FKHFNLQJ�WKH�0$9�ELW�LQ�WKH�VWDWXV�E\WH�UHJLVWHU�SULRU
WR�DQ�DWWHPSW�WR�UHDG�WKH�RXWSXW�TXHXH�

$�4XHU\�(UURU�ZLOO�EH�JHQHUDWHG�LI�D�TXHU\�WHUPLQDWHG�ZLWK�WKH��(1'!�PHVVDJH�UHVXOWV�LQ�D
UHVSRQVH�LQ�WKH�RXWSXW�TXHXH�DQG�WKHQ�DQRWKHU�TXHU\�LV�UHFHLYHG�EHIRUH�WKH�HQWLUH�UHVSRQVH
WR�WKH�ILUVW�TXHU\�LV�UHDG�IURP�WKH�RXWSXW�TXHXH��7KH�RXWSXW�TXHXH�ZLOO�EH�GHOHWHG�DQG�WKH
4<(�ELW��ELW����ZLOO�EH�VHW�LQ�WKH�(YHQW�6WDWXV�5HJLVWHU�WR�LQGLFDWH�WKDW�D�TXHU\�HUURU�KDV
RFFXUUHG�
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9HUERVH�DQG�7HUVH�4XHU\�5HVSRQVHV
7KH�9(5%26(�2))�FRPPDQG�VSHFLILHV�WKH�DEEUHYLDWHG�IRUP�IRU�TXHU\�UHVSRQVH�KHDGHUV
DQG�DUJXPHQWV��7KH�9(5%26(�21�FRPPDQG��GHIDXOW��VSHFLILHV�WKDW�TXHU\�UHVSRQVH
KHDGHUV�DQG�DUJXPHQWV�ZLOO�EH�LQ�WKH�ORQJ�IRUP�RI�WKH�FRPPDQG��7KH�9(5%26(�2))�IRUP
KDV�WKH�DGYDQWDJH�RI�UHGXFLQJ�WKH�QXPEHU�RI�FKDUDFWHUV�VHQW�LQ�UHVSRQVH�WR�TXHULHV��WKXV
UHGXFLQJ�WKH�DPRXQW�RI�WLPH�WR�FRPSOHWH�WKH�*3,%�GDWD�WUDQVIHU�

&RQFDWHQDWLQJ�0HVVDJH�8QLWV
&RPPDQG�PHVVDJHV�PD\�EH�FRQVWUXFWHG�RI�PXOWLSOH�PHVVDJH�XQLWV�WKDW�DUH�GHOLPLWHG�IURP
HDFK�RWKHU�ZLWK�WKH�VHPLFRORQ�FKDUDFWHU������7KH�LQVWUXPHQW�H[HFXWHV�FRQFDWHQDWHG�PHVVDJH
XQLWV�LQ�WKH�RUGHU�UHFHLYHG�

:KHQ�FRQFDWHQDWLQJ�PHVVDJH�XQLWV�LQWR�D�FRPSOHWH�FRPPDQG�PHVVDJH��\RX�VKRXOG�IROORZ
WKHVH�UXOHV�

����6HSDUDWH�FRPSOHWHO\�GLIIHUHQW�KHDGHUV�E\�D�VHPLFRORQ��)RU�H[DPSOH��WKH�FRPPDQGV
�$*(1�287387�$%�DQG��$1/5�,1387�$�*(1021�FDQ�EH�FRQFDWHQDWHG�LQWR�D�VLQJOH
FRPPDQG�PHVVDJH���$*(1�287387�$%��$1/5�,1387�$�*(1021�

����,I�FRQFDWHQDWHG�PHVVDJH�XQLWV�KDYH�FRPSRXQG�KHDGHUV�WKDW�GLIIHU�E\�RQO\�WKH�ODVW
PQHPRQLF��\RX�FDQ�HOLPLQDWH�WKH�GXSOLFDWH�FRPSRXQG�KHDGHU�PQHPRQLF��)RU�H[DPSOH��\RX
FDQ�FRQFDWHQDWH�WKH�FRPPDQGV��$*(1�287387�$%�DQG��$*(1�)5(4�����+=�LQWR�D
VLQJOH�FRPPDQG���$*(1�287387�$%�)5(4�����+=�LQVWHDG�RI��$*(1�287387
$%��$*(1�)5(4�����+=�

����:LWK�FRQFDWHQDWHG�TXHULHV��WKH�UHVSRQVHV�WR�DOO�WKH�TXHULHV�DUH�FRQFDWHQDWHG�LQWR�D�VLQJOH
UHVSRQVH�PHVVDJH��)RU�H[DPSOH��WKH�FRQFDWHQDWHG�TXHU\
�+($'(5�21��$*(1�287387"�)5(4"�+=�ZLOO�UHVSRQG�ZLWK��$*(1�287387
$%��$*(1�)5(4�����+=�DQG�WKH�FRPPDQG�VWULQJ��+($'(5
2))��$*(1�287387"�)5(4"�+=�ZLOO�UHVSRQG�ZLWK�$%�����+=�

����&RPPDQGV�DQG�TXHULHV�PD\�EH�FRQFDWHQDWHG�LQ�WKH�VDPH�FRPPDQG�PHVVDJH��)RU
H[DPSOH���$1/5�,1387�$�*(1021��$*(1�287387"�LV�D�YDOLG�PHVVDJH�WKDW�VHWV�WKH
DQDO\]HU�LQSXW�VRXUFH�WR�JHQPRQ�DQG�TXHULHV�WKH�JHQHUDWRU�RXWSXW�VWDWH��&RQFDWHQDWHG
FRPPDQGV�DQG�TXHULHV�DUH�H[HFXWHG�LQ�WKH�RUGHU�UHFHLYHG�

�&RPPRQ�&RPPDQGV
&RPPDQGV�DQG�TXHULHV�WKDW�KDYH�DQ�DVWHULVN����SUHFHGLQJ�WKH�KHDGHU�DUH�FRPPRQ
FRPPDQGV��&RPPRQ�FRPPDQGV�DUH�GHILQHG�E\�WKH�,(((�������VWDQGDUG�DQG�VRPH�DUH
UHTXLUHG�E\�DOO�GHYLFHV�WKDW�VXSSRUW�WKH�VWDQGDUG��7KH�6\VWHP�7ZR�LPSOHPHQWV�DOO�UHTXLUHG
FRPPRQ�FRPPDQGV�DQG�PDQ\�RSWLRQDO�FRPPRQ�FRPPDQGV�
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&RPPDQG�$UJXPHQWV
$�FRPPDQG�DUJXPHQW��VRPHWLPHV�FDOOHG�SURJUDP�GDWD��LV�D�TXDQWLW\��TXDOLW\��UHVWULFWLRQ��RU
OLPLW�DVVRFLDWHG�ZLWK�WKH�FRPPDQG�KHDGHU��7KH�DUJXPHQW�LV�RQH�RI�WKH�IROORZLQJ�W\SHV
GHSHQGLQJ�XSRQ�WKH�FRPPDQG�KHDGHU�

• 0QHPRQLF

'HFLPDO�1XPHULF

$UELWUDU\�%ORFN�'DWD

0QHPRQLF
$�PQHPRQLF�LV�DQ�$6&,,�FRGHG�DOSKD�QXPHULF�VWULQJ�RI����FKDUDFWHUV�RU�OHVV�WKDW�UHSUHVHQWV
RQH�RI�WKH�SRVVLEOH�DUJXPHQW�YDOXHV��0QHPRQLFV�DOZD\V�EHJLQ�ZLWK�DQ�DOSKD�FKDUDFWHU�

'HFLPDO�1XPHULF
7KH�LQVWUXPHQW�GHILQHV�D�GHFLPDO�QXPHULF�DUJXPHQW�H[SUHVVHG�DV��QUI!��1XPHULF
5HSUHVHQWDWLRQ�IOH[LEOH���$Q�QUI�IRUPDWWHG�QXPEHU�PD\�EH�DQ\�RI�WKH�IRUPDWV�VKRZQ�LQ
7DEOH�����

7DEOH������QUI�IRUPDWWHG�QXPEHU�IRUPDWV

Format Example

implicit point <nr1> 1, +3, -2, +10

explicit point unscaled <nr2> 1, +2.8, -0.021, +98.65

explicit point scaled <nr3> 1E+3, 9.8 E-3, +1.53E+2,-6.005E+3

$UELWUDU\�%ORFN�'DWD
$UELWUDU\�EORFN�GDWD�LV�XVHG�IRU�FRPPDQG�PDFUR�GHILQLWLRQV�RU�'63�ZDYHIRUP�GDWD��7KLV
GDWD�PD\�EH�IRUPDWWHG�DV�ELQDU\�GDWD�RU�DV�$6&,,�GDWD��7KH�DUELWUDU\�EORFN�GDWD�IRUPDW�XVHV
D���FKDUDFWHU�IROORZHG�E\�D�E\WH�FRXQW�ILHOG�IROORZHG�E\�WKH�GDWD�E\WHV��7KH�E\WH�FRXQW�ILHOG
HQFRGHV�WKH�QXPEHU�RI�E\WHV�LQ�WKH�GDWD�WR�IROORZ��7KH�E\WH�FRXQW�ILHOG�FRQVLVWV�RI�WZR�ILHOGV�
D�RQH�E\WH�GHFLPDO�GLJLW�WKDW�HQFRGHV�WKH�QXPEHU�RI�E\WH�FRXQW�GLJLWV�WR�IROORZ��WKHQ�WKH
E\WH�FRXQW�GLJLWV��7KLV�W\SH�RI�DUELWUDU\�EORFN�GDWD�LV�FDOOHG��GHILQLWH�OHQJWK�DUE�EORFN�GDWD!
EHFDXVH�WKH�E\WH�FRXQW�PXVW�LQGLFDWH�WKH�H[DFW�QXPEHU�RI�GDWD�E\WHV�

)RU�H[DPSOH��VHQG�D�FRPPDQG�WR�GHILQH�D�PDFUR�WKDW�VHWV�WKH�DQDORJ�JHQHUDWRU�RXWSXWV�RQ
ZLWK�D��GHILQLWH�OHQJWK�DUE�EORFN�GDWD!�IRUPDW���
�����������'0&�o$*(1B21p������$*(1�287387�$%�
7KH���IROORZLQJ�WKH���FKDUDFWHU�LQGLFDWHV�WKDW�WZR�E\WH�FRXQW�GLJLWV�IROORZ�������7KH�GLJLWV���
LQGLFDWH�WKDW����GDWD�E\WHV�DUH�WR�IROORZ��$GGLWLRQDO�PHVVDJH�XQLWV�PD\�EH�FRQFDWHQDWHG�WR
WKH�HQG�RI�WKH��GHILQLWH�OHQJWK�DUE�EORFN�GDWD!�DUJXPHQW�

$Q�DOWHUQDWLYH�WR�WKH��GHILQLWH�OHQJWK�DUELWUDU\�EORFN�GDWD!�IRUPDW�LV�WKH��LQGHILQLWH�OHQJWK
DUELWUDU\�EORFN�GDWD!�IRUPDW�ZKLFK�UHTXLUHV�D���E\WH�FRXQW�EXW�PXVW�EH�WHUPLQDWHG�ZLWK�WKH
�(1'!�PHVVDJH��/)�ZLWK�(2,�DVVHUWHG��

)RU�H[DPSOH��VHQG�D�FRPPDQG�WR�GHILQH�D�PDFUR�WKDW�VHWV�WKH�DQDORJ�JHQHUDWRU�RXWSXWV�RQ
ZLWK�DQ��LQGHILQLWH�OHQJWK�DUE�EORFN�GDWD!�IRUPDW���'0&�o$*(1B21p�
���$*(1�287387�$%�(1'!��7KLV�W\SH�RI�IRUPDW�GRHV�QRW�DOORZ�DGGLWLRQDO�PHVVDJH
XQLWV�WR�EH�FRQFDWHQDWHG�WR�WKH�HQG�RI�WKH��LQGHILQLWH�OHQJWK�DUE�EORFN�GDWD!�DUJXPHQW�
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%LQDU\�5HSUHVHQWDWLRQ�RI�6LQJOH�3UHFLVLRQ�)ORDWLQJ�

SRLQW�1XPEHUV

7KH��'63�%$7&+"�TXHU\��WKH��'63�7$%/(�FRPPDQG��DQG�WKH��'63�7$%/("�TXHU\
VXSSRUW�D���E\WH�ELQDU\�UHSUHVHQWDWLRQ�RI�VLQJOH�SUHFLVLRQ�IORDWLQJ�SRLQW�QXPEHUV�DV�GDWD
ZLWKLQ��GHILQLWH�OHQJWK�DUE�EORFN�GDWD!�DQG��LQGHILQLWH�OHQJWK�DUE�EORFN�GDWD!�PHVVDJH
XQLWV��7KH�IRUPDW�LV�VSHFLILHG�LQ�,(((�6WG����������DQG�LQ�,(((�6WG�������������3OHDVH�VHH
$SSHQGL[�)�IRU�D�GHWDLOHG�GHVFULSWLRQ�RI�WKLV�VSHFLILFDWLRQ�

1$1���1RW�$�1XPEHU�1XPEHU�������(���
$�PHDVXUHPHQW�TXHU\�UHVSRQVH�PD\�UHWXUQ�WKH�1RW�$�1XPEHU�QXPEHU��1$1��WR�LQGLFDWH�DQ
LQYDOLG�PHDVXUHPHQW�FRQGLWLRQ��$�1$1�QXPEHU�LV�WKH�YDOXH�����(�����)RU�H[DPSOH��WKH
SKDVH�PHDVXUHPHQW�TXHU\�IRU�WKH�DQDORJ�DQDO\]HU���$1/5�3+$6("��PD\�UHVSRQG�ZLWK
�$1/5�3+$6(�����(������LI�WKH�LQSXWV�KDYH�QR�VLJQDO�

,(((�������,QWHUIDFH�)XQFWLRQV
7KH�LQVWUXPHQW�VXSSRUWV�WKH�,(((�������VWDQGDUG�LQWHUIDFH�IXQFWLRQV�VKRZQ�LQ�7DEOH�����

7DEOH������,(((�������,QWHUIDFH�)XQFWLRQV

SH1 Source Handshake complete capability

AH1 Acceptor Handshake complete capability

T6 Talker basic talker, untalk if listen address received, no talk only, serial
poll capability (serial poll status byte defined by IEEE-488.2
standard for Status Byte Register)

supports the UNL, UNT, SPD and SPE interface messages

TE0 Talker Extended no capability, no secondary addressing

L4 Listener basic listener, no listen only, unlisten if talk address received

LE0 Listener Extended no capability, no secondary addressing

SR1 Service Request complete capability, asserts SRQ interface line when service is
required (if enabled by Service Request Enable Register)

RL0 Remote Local no capability, not applicable

PP0 Parallel Poll no capability

does not support the PPC, PPD, PPE, or PPU interface
messages

DC1 Device Clear complete capability, clear input and output queues, halt internal
sweep and selftest

supports the DCL and SDC interface messages

DT1 Device Trigger complete capability, triggers measurements if the GET interface
message is received with TRIGGER ON

supports the GET interface message

C0 Controller no capability

does not support the TCT interface message

E2 Tri-State I/O Drivers high impedance with power off or with GPIB interface disabled
by rear panel address switch
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'HWHUPLQLQJ�,QVWUXPHQW�6WDWXV
7KH�V\VWHP�7ZR�SURYLGHV�D�VWDWXV�DQG�HYHQW�UHSRUWLQJ�V\VWHP�IRU�WKH�*3,%�LQWHUIDFH��7KLV
V\VWHP�LQIRUPV�\RX�RI�FHUWDLQ�VLJQLILFDQW�HYHQWV�WKDW�RFFXU�ZLWKLQ�WKH�LQVWUXPHQW��7KH�VWDWXV
KDQGOLQJ�V\VWHP�FRQVLVWV�RI�WKUHH�VWDWXV�UHJLVWHUV�DQG�WKUHH�VWDWXV�HQDEOH�UHJLVWHUV��7KLV
VHFWLRQ�GHVFULEHV�WKHVH�UHJLVWHUV�DQG�H[SODLQV�KRZ�WKH�HYHQW�KDQGOLQJ�V\VWHP�RSHUDWHV�

6WDWXV�5HJLVWHUV�DQG�(QDEOH�5HJLVWHUV
7KH�UHJLVWHUV�LQ�WKH�HYHQW�KDQGOLQJ�V\VWHP�IDOO�LQWR�WZR�IXQFWLRQDO�JURXSV�

• 6WDWXV�5HJLVWHUV�FRQWDLQ�LQIRUPDWLRQ�DERXW�WKH�VWDWXV�RI�WKH�LQVWUXPHQW��7KH\�LQFOXGH�WKH
6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��6(65���WKH�6WDWXV�%\WH�5HJLVWHU��6%5���DQG�WKH�$3
(YHQW�6WDWXV�5HJLVWHU��$(65��

• (QDEOH�5HJLVWHUV�GHWHUPLQH�ZKHWKHU�VHOHFWHG�W\SHV�RI�HYHQWV�DUH�SURSDJDWHG�WKURXJK�WKH
HYHQW�KDQGOLQJ�V\VWHP��7KH\�LQFOXGH�WKH�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��(6(5���WKH
6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU��65(5���DQG�WKH�$3�(YHQW�6WDWXV�(QDEOH�5HJLVWHU
�$(6(5��

(YHQW�+DQGOLQJ�6HTXHQFH
)LJXUH�����DQG�)LJXUH�����VKRZ�WKH�UHODWLRQVKLS�RI�WKH�VWDWXV�DQG�HQDEOH�UHJLVWHUV�LQ�WKH
HYHQW�KDQGOLQJ�V\VWHP��7KH�,)���7+(1�VWDWHPHQWV�EHORZ�LOOXVWUDWH�WKH�EHKDYLRU�RI�WKH�HYHQW
KDQGOLQJ�V\VWHP��7KH�QXPEHUV�LQ�SDUHQWKHVHV�LQ�WKH�GHVFULSWLRQ�EHORZ�UHIHU�WR�WKH�QXPEHU
QRWDWLRQV�LQ�WKH�ILJXUHV�

�� ,)�DQ�,(((�����GHILQHG�HYHQW�RFFXUV�7+(1�DQ�HYHQW�ELW�LV�VHW�LQ�WKH�6(65�����

,)�DQ�$3�GHILQHG�HYHQW�RFFXUV�7+(1�DQ�HYHQW�ELW�LV�VHW�LQ�WKH�$(65�����

,)�WKH�,(((�����GHILQHG�HYHQW�LQ�VWHS���LV�HQDEOHG��VHW�WR�RQH��LQ�WKH�(6(5�����7+(1�WKH
(6%�ELW�����LQ�WKH�6%5������LV�VHW�WR�RQH�

,)�WKH�$3�HYHQW�LQ�VWHS���LV�HQDEOHG��VHW�WR�RQH��LQ�WKH�$(6(5�����7+(1�WKH�$(6%�ELW�����LQ
WKH�6%5������LV�VHW�WR�RQH�

,)�WKH�2XWSXW�4XHXH�LV�QRW�HPSW\��RQH�RU�PRUH�E\WHV�LQ�WKH�RXWSXW�TXHXH���7+(1�WKH�0$9
ELW�����LQ�WKH�6%5������LV�VHW�WR�RQH�

,)�D�ELW�LQ�WKH�6%5������LV�VHW�WR�RQH�$1'�WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�65(5�����LV�VHW�WR�RQH
7+(1�WKH�066�ELW�����LQ�WKH�6%5�LV�VHW�WR�RQH�$1'�D�VHUYLFH�UHTXHVW�LV�JHQHUDWHG�
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6WDWXV�5HJLVWHUV
7KH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��6(65���WKH�6WDWXV�%\WH�5HJLVWHU��6%5���DQG�WKH�$3
(YHQW�6WDWXV�5HJLVWHU��$(65��UHFRUG�FHUWDLQ�W\SHV�RI�HYHQWV�WKDW�PD\�RFFXU�ZKLOH�WKH
LQVWUXPHQW�LV�LQ�XVH��,(((�6WG������������GHILQHV�WKH�6(65�DQG�6%5�UHJLVWHUV��$XGLR
3UHFLVLRQ�KDV�DGGHG�WKH�$(65�UHJLVWHU��(DFK�ELW�LQ�D�6WDWXV�5HJLVWHU�UHFRUGV�D�SDUWLFXODU�W\SH
RI�HYHQW��VXFK�DV�DQ�H[HFXWLRQ�HUURU�RU�VHUYLFH�UHTXHVW��:KHQ�DQ�HYHQW�RFFXUV�WKH�LQVWUXPHQW
VHWV�WKH�ELW�WKDW�UHSUHVHQWV�WKDW�W\SH�RI�HYHQW�WR�D�YDOXH�RI�RQH��5HDGLQJ�WKH�VWDWXV�UHJLVWHUV
WHOOV�\RX�ZKDW�W\SHV�RI�HYHQWV�KDYH�RFFXUUHG�

7KH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��6(65��	�(65"
7KH�6(65�UHFRUGV�HLJKW�W\SHV�RI�HYHQWV�WKDW�FDQ�RFFXU�ZLWKLQ�WKH�LQVWUXPHQW��8VH�WKH�(65"
TXHU\�WR�UHDG�WKH�6(65�UHJLVWHU��5HDGLQJ�WKH�UHJLVWHU�FOHDUV�WKH�ELWV�RI�WKH�UHJLVWHU�VR�WKDW�WKH
UHJLVWHU�FDQ�DFFXPXODWH�LQIRUPDWLRQ�DERXW�QHZ�HYHQWV�

� � � � � � � �

321 854 &0( (;( ''( 4<( 54& 23&

Bit Function

7 (MSB) PON (Power On). The instrument was powered on.

6 URQ (User Request). Not Implemented.

5 CME (Command Error). An error occurred while the instrument was parsing a command
or query.

4 EXE (Execution Error). An error occurred while the instrument was executing a command
or query.

3 DDE (Device Error). A device error occurred, such as a conflict in settings that cannot be
resolved in hardware.

2 QYE (Query Error). Indicates one of two possible scenarios that result in a Query Error.
An attempt was made to read the Output Queue when no data was present or pending. A
new command was received but the output queue contained a complete or partial
response data from a query message terminated with <END>. The output queue was
deleted because the data was not read.

1 RQC (Request Control). Not implemented.

0 (LSB) OPC (Operation Complete). An operation complete event occurred. This bit is set when
an *OPC command is executed.

)LJXUH�������6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��6(65��%LW�)XQFWLRQV
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7KH�6WDWXV�%\WH�5HJLVWHU��6%5��	�67%"
7KH�6WDWXV�%\WH�5HJLVWHU��6%5��UHFRUGV�ZKHWKHU�RXWSXW�LV�DYDLODEOH�LQ�WKH�2XWSXW�4XHXH�
ZKHWKHU�WKH�LQVWUXPHQW�UHTXHVWV�VHUYLFH��ZKHWKHU�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��6(65�
KDV�UHFRUGHG�DQ\�HYHQWV�WKDW�ZHUH�HQDEOHG�LQ�WKH�6WDQGDUG�(YHQW�6WDWXV�(QDEOH�5HJLVWHU
�(6(5���RU�ZKHWKHU�WKH�$3�(YHQW�6WDWXV�5HJLVWHU��$(65��KDV�UHFRUGHG�DQ\�HYHQWV�WKDW�ZHUH
HQDEOHG�LQ�WKH�$3�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��$(6(5��

8VH�D�6HULDO�3ROO�RU�WKH�67%"�TXHU\�WR�UHDG�WKH�FRQWHQWV�RI�WKH�6%5��7KH�ELWV�LQ�WKH�6%5
DUH�VHW�DQG�FOHDUHG�GHSHQGLQJ�XSRQ�WKH�FRQWHQWV�RI�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU
�6(65���WKH�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��(6(5���DQG�WKH�2XWSXW�4XHXH��:KHQ�\RX�XVH�D
6HULDO�3ROO�WR�REWDLQ�WKH�6%5��ELW���LV�WKH�5HTXHVW�6HUYLFH��546��ELW��ZKLFK�LQGLFDWHV�ZKHWKHU
RU�QRW�WKH�LQVWUXPHQW�DVVHUWHG�WKH�654�LQWHUIDFH�OLQH�RQ�WKH�*3,%��:KHQ�\RX�XVH�WKH�67%"
TXHU\�WR�REWDLQ�WKH�6%5��ELW���LV�WKH�0DVWHU�6XPPDU\�6WDWXV��066��ELW�ZKLFK�LQGLFDWHV�WKDW
HLWKHU�RU�ERWK�RI�WKH�(YHQW�6WDWXV�%LW�RU�WKH�0HVVDJH�$YDLODEOH�ELW�ZHUH�VHW�DQG�HQDEOHG�E\
WKH�6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU��65(5���7KH�6%5�LV�FOHDUHG�RQO\�E\�UHDGLQJ�LW�ZLWK�D
6HULDO�3ROO��$Q�67%"�TXHU\�ZLOO�QRW�FOHDU�WKH�6%5�

� � � � � � � �

s 546 (6% 0$9 s s s $(6%

066

Bit Dec Value Function

7 Not used.

6  64 RQS (Request Service), obtained from a serial poll. Shows that the instrument
requests service from the GPIB controller.

MSS (Master Summary Status), obtained from *STB? Query.  Summarizes bits 0 - 5 in
the SBR.

5 32 ESB (Event Status Bit). An enabled event occurred in the SESR.

4 16 MAV (Message Available). A response message is available in the Output Queue.

3 Not used.

2 Not used.

1 Not used.

0 AESB  (Ap Event Status Bit). An enabled event occurred in the AESR.

)LJXUH�������6WDWXV�%\WH�5HJLVWHU��6%5��%LW�)XQFWLRQV
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7KH�$3�(YHQW�6WDWXV�5HJLVWHU��$(65��	

�$367DWXV�(9(1W"
7KH�$(65�UHFRUGV�HYHQWV�WKDW�FDQ�RFFXU�ZLWKLQ�WKH�LQVWUXPHQW��8VH�$367DWXV�(9(1W"�WR
UHDG�WKH�$(65�UHJLVWHU��5HDGLQJ�WKH�UHJLVWHU�FOHDUV�WKH�ELWV�RI�WKH�UHJLVWHU�VR�WKDW�WKH�UHJLVWHU
FDQ�DFFXPXODWH�LQIRUPDWLRQ�DERXW�QHZ�HYHQWV��5HIHU�WR�7DEOH�����

7DEOH������$S�(YHQW�6WDWXV�5HJLVWHU��$(65��%LW�)XQFWLRQV

Bit Function

15 (MSB) Not used

14 <reserved>

13 <reserved>

12 <reserved>

11 <reserved>

10 <reserved>

9 <reserved>

8 Macro Execution Complete

7 <reserved>

6 <reserved>

5 DSP Transform Complete

4 DSP Acquisition Complete and Transforming

3 DSP Trigger Complete & Acquiring

2 DSP Waiting for Trigger

1 Settled Reading Timeout

0 (LSB) <reserved>

(QDEOH�5HJLVWHUV
7KH�HQDEOH�UHJLVWHUV��(6(5��65(5��DQG�$(6(5��DOORZ�\RX�WR�VHOHFW�WKH�HYHQWV�LQ�WKH�VWDWXV
UHJLVWHUV�WKDW�DUH�UHSRUWHG�WR�WKH�6WDWXV�%\WH�5HJLVWHU�LQ�WKH�(6%�DQG�$(6%�ELWV��(DFK�ELW�LQ
DQ�HQDEOH�UHJLVWHU�FRUUHVSRQGV�WR�D�ELW�LQ�D�VWDWXV�UHJLVWHU��,Q�RUGHU�IRU�DQ�HYHQW�WR�EH
UHSRUWHG�LQ�WKH�6WDWXV�%\WH�5HJLVWHU��WKH�FRUUHVSRQGLQJ�ELW�LQ�DQ�HQDEOH�UHJLVWHU�PXVW�EH�VHW
WR�RQH��,I�WKH�ELW�LQ�WKH�HQDEOH�UHJLVWHU�LV�VHW�WR�]HUR��WKH�HYHQW�LV�QRW�UHSRUWHG��7KH�(QDEOH
5HJLVWHUV�DQG�WKH�FRPPDQGV�XVHG�WR�VHW�WKHP�DUH�GHVFULEHG�EHORZ�

7KH�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��(6(5�
7KLV�UHJLVWHU�GHWHUPLQHV�WKH�W\SHV�RI�HYHQWV�VXPPDUL]HG�E\�WKH�(YHQW�6WDWXV�%LW��(6%��LQ�WKH
6%5��8VH�WKH�(6(�FRPPDQG�WR�VHW�WKH�ELWV�LQ�WKH�(6(5��8VH�WKH�(6("�TXHU\�WR�UHDG�WKH
(6(5�

� � � � � � � �

321 854 &0( (;( ''( 4<( 54& 23&

)LJXUH�������7KH�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��(6(5�
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7KH�6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU��65(5�
7KLV�UHJLVWHU�GHWHUPLQHV�ZKLFK�ELWV�LQ�WKH�6%5�JHQHUDWH�D�6HUYLFH�5HTXHVW�DQG�DUH
VXPPDUL]HG�E\�WKH�0DVWHU�6XPPDU\�6WDWXV��066��ELW�

8VH�WKH�65(�FRPPDQG�WR�VHW�WKH�65(5��8VH�WKH�65("�TXHU\�WR�UHDG�WKH�65(5��7KH�546
ELW�UHPDLQV�VHW�WR�RQH�XQWLO�HLWKHU�WKH�6WDWXV�%\WH�5HJLVWHU�LV�UHDG�ZLWK�D�6HULDO�3ROO�RU�WKH
066�ELW�FKDQJHV�EDFN�WR�D�]HUR�

� � � � � � � �

s s (6% 0$9 s s s $(6%

)LJXUH�������7KH�6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU��65(5�

7KH�$3�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��$(6(5�
7KLV�UHJLVWHU�GHWHUPLQHV�WKH�HYHQWV�VXPPDUL]HG�E\�%LW���LQ�WKH�6%5��8VH�WKH
$367$WXV�(1$%OH�FRPPDQG�WR�VHW�WKH�ELWV�LQ�WKH�$(6(5��8VH�WKH��$367DWXV�(1$%OH"
TXHU\�WR�UHDG�WKH�$(6(5�

Bit Function

15 (MSB) Not used

14 <reserved>

13 <reserved>

12 <reserved>

11 <reserved>

10 <reserved>

9 <reserved>

8 Macro Execution Complete

7 <reserved>

6 <reserved>

5 DSP Transform Complete

4 DSP Acquisition Complete and Transforming

3 DSP Trigger Complete & Acquiring

2 DSP Waiting for Trigger

1 Settled Reading Timeout

0 (LSB) <reserved>

)LJXUH�������$3�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��$(6(5��%LW�)XQFWLRQV
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(UURU�&RGHV�DQG�(UURU�0HVVDJHV

3URJUDPPLQJ�HUURU�VWDWXV�PD\�EH�UHSRUWHG�WKURXJK�WZR�PHWKRGV��7KH�ILUVW�PHWKRG�XVHV�WKH
(65"�TXHU\�WR�UHDG�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��(DFK�ELW�LV�VHW�E\�D�SDUWLFXODU�FODVV
RI�HUURUV�RU�HYHQWV�GHILQHG�EHORZ��%LW���LV�QRW�VHW�E\�WKH�LQVWUXPHQW�DQG�LV�DOZD\V����0XOWLSOH
HUURUV�FDQ�EH�GHWHUPLQHG�E\�HYDOXDWLQJ�WKH�QXPEHU�UHWXUQHG�LQ�UHVSRQVH�WR�WKH�(65"
TXHU\�

$�VHFRQG�PHWKRG�LQYROYHV�XVH�RI�WKH��(550HVVDJH"�TXHU\�WR�UHSRUW�DQ�HUURU�FRGH��PRGXOH�
HUURU�QXPEHU��DQG�D�TXRWHG�VWULQJ�H[SODLQLQJ�WKH�HUURU��0DQ\�HUURU�FRQGLWLRQV�PD\�EH
DVVRFLDWHG�ZLWK�D�JLYHQ�ELW�LQ�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��$SSHQGL[�&�OLVWV�DOO�HUURU
PHVVDJHV�WKDW�WKH�6\VWHP�7ZR�PD\�JHQHUDWH�LQ�UHVSRQVH�WR�HUURU�FRQGLWLRQV��(UURUV
GHVFULEHG�LQ�$SSHQGL[�&�ZLOO�FDXVH�D�&RPPDQG�(UURU�RU�DQ�([HFXWLRQ�(UURU�

Bit 7 6 5 4 3 2 1 0

Event Power
On

User
Request

Command
Error

Execution
Error

Device
Dependent

Error

Query
Error

Not
Used

Operation
Complete

Decimal
Value

128 64 32 16 8 4 2 1

)LJXUH�������6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU�(UURU�&RGHV

6\QFKURQL]DWLRQ�0HWKRGV
$OWKRXJK�PRVW�*3,%�FRPPDQGV�DUH�FRPSOHWHG�DOPRVW�LPPHGLDWHO\�DIWHU�EHLQJ�UHFHLYHG�E\
WKH�LQVWUXPHQW��VRPH�FRPPDQGV�VWDUW�D�SURFHVV�WKDW�UHTXLUHV�PRUH�WLPH��)RU�H[DPSOH��D
VHWWOHG�PHDVXUHPHQW�PD\�WDNH�VHYHUDO�VHFRQGV�LI�WKH�VLJQDO�LV�QRLV\�RU�LI�WKH�LQSXW�FLUFXLW�LV
DXWR�UDQJLQJ�GXH�WR�D�FKDQJH�LQ�WKH�LQSXW�VLJQDO�OHYHO��7KH�VWDWXV�UHSRUWLQJ�V\VWHP�PD\�EH
XVHG�WR�V\QFKURQL]H�D�*3,%�UHDG�RI�DQ�H[SHFWHG�PHDVXUHPHQW�TXHU\�UHVSRQVH�ZLWK�WKH
DYDLODELOLW\�RI�WKH�GDWD�LQ�WKH�RXWSXW�TXHXH�LQ�RUGHU�WR�DYRLG�*3,%�UHDG�WLPHRXWV�RI�WKH
V\VWHP�FRQWUROOHU�

8VLQJ�WKH�23&�&RPPDQG
$Q�RSHUDWLRQ�FRPSOHWH�HYHQW�ZLOO�RFFXU�ZKHQ�D�23&�FRPPDQG�LV�H[HFXWHG�LQ�WKH�LQSXW
TXHXH��7KLV�ZLOO�VHW�WKH�23&�ELW�LQ�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��,I�WKH�6WDQGDUG�(YHQW
6WDWXV�(QDEOH�5HJLVWHU�DOVR�KDV�WKH�23&�HQDEOH�ELW�VHW��WKHQ�WKH�(YHQW�6WDWXV�%LW�LQ�WKH
6WDWXV�%\WH�5HJLVWHU�ZLOO�EH�VHW��7KXV�V\QFKURQL]DWLRQ�LV�DFKLHYHG�ZKHQ�WKH�(6%�ELW�FKDQJHV
IURP�D���WR�D����LQGLFDWLQJ�WKDW�WKH�LQSXW�TXHXH�KDV�EHHQ�H[HFXWHG�XS�WR�DQG�LQFOXGLQJ�WKH
23&�FRPPDQG�

6HULDO�3ROO�0HWKRG
(QDEOH�WKH�23&�ELW�LQ�WKH�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��(6(5��XVLQJ�WKH�(6(�FRPPDQG�
:KHQ�WKH�RSHUDWLRQ�LV�FRPSOHWH��WKH�23&�ELW�LQ�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��6(65�
ZLOO�EH�VHW�DQG�WKH�(YHQW�6WDWXV�%LW��(6%��LQ�WKH�6WDWXV�%\WH�5HJLVWHU�ZLOO�EH�VHW�
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7KH�FRPPDQG�VHTXHQFH�EHORZ�ZULWWHQ�LQ�9LVXDO�%DVLF�VHULDO�SROOV�WKH�6%5�WR�UHDG�WKH�VWDWXV
E\WH�DQG�WKHQ�WHVWV�WKH�(6%�ELW�EHIRUH�UHDGLQJ�WKH�PHDVXUHPHQW�TXHU\�UHVSRQVH��7KH
NH\ZRUGV�6(1'6�*��5($'6�*��DQG�6(5,$/32//6�*�DUH�SVHXGR�FRGH�QDPHV�IRU
VXEURXWLQHV�WKDW�\RX�PXVW�ZULWH�WKDW�VHQG�GDWD�WR�WKH�LQVWUXPHQW��UHDG�GDWD�IURP�WKH
LQVWUXPHQW��DQG�UHDG�D�VWDWXV�E\WH�IURP�WKH�VWDWXV�E\WH�UHJLVWHU�ZLWK�D�VHULDO�SROO�

' Enable the status registers

SENDS2G “*ESE 1;*SRE 0”

' Send a level measurement query for the channel A analog
analyzer input level

SENDS2G “:ANLR:LEVEL? A,V;*OPC”

' Execute a DO LOOP to serial poll and test status byte until
the ESB bit is set.

WaitForESB = False

Do

    ' Read the System Two status byte iSPR with a Serial Poll.

    iSPR = SERIALPOLLS2G
    WaitForESB = iSPR And 32  ' True if ESB bit is set

Loop While WaitForESB = False   ' Loop While no ESB bit.
' Read the measurement data
ANLRLEVEL$ = READS2G
' Clear the event status register to clear the OPC bit.
SENDS2G “*CLS”

6HUYLFH�5HTXHVW�0HWKRG
(QDEOH�WKH�23&�ELW�LQ�WKH�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��(6(5��XVLQJ�WKH�(6(�FRPPDQG�
$OVR�HQDEOH�VHUYLFH�UHTXHVWV�E\�VHWWLQJ�WKH�(6%�ELW�LQ�WKH�6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU
�65(5��XVLQJ�WKH�65(�FRPPDQG��:KHQ�WKH�RSHUDWLRQ�LV�FRPSOHWH��D�6HUYLFH�5HTXHVW�ZLOO
EH�JHQHUDWHG�

7KH�FRPPDQG�VHTXHQFH�EHORZ�ZULWWHQ�LQ�9LVXDO�%DVLF�XVHV�WKH�23&�FRPPDQG�WR�FDXVH
WKH�6\VWHP�7ZR�WR�DVVHUW�D�6HUYLFH�5HTXHVW�,QWHUUXSW�WR�LQGLFDWH�D�PHDVXUHPHQW�LV�DYDLODEOH�
7KH�VWDWXV�E\WH�LV�WKHQ�WHVWHG�WR�GHWHUPLQH�WKDW�WKH�(6%�ELW�LV�VHW��ZKLFK�LQGLFDWHV�WKDW�WKH
23&�HYHQW�FDXVHG�WKH�VHUYLFH�UHTXHVW���,I�WKH�(6%�ELW�LV�VHW�WKHQ�WKH�PHDVXUHPHQW�UHVSRQVH
LV�UHDG�IURP�WKH�RXWSXW�TXHXH��7KH�NH\ZRUGV�6(1'6�*��5($'6�*��6(5,$/32//6�*�
DQG�:DLW)RU654�DUH�SVHXGR�FRGH�QDPHV�IRU�VXEURXWLQHV�WKDW�\RX�PXVW�ZULWH�WKDW�VHQG�GDWD
WR�WKH�LQVWUXPHQW��UHDG�GDWD�IURP�WKH�LQVWUXPHQW��UHDG�D�VWDWXV�E\WH�IURP�WKH�VWDWXV�E\WH
UHJLVWHU�ZLWK�D�VHULDO�SROO��DQG�ZDLW�IRU�DQ�654�LQWHUUXSW�

' Enable the Event Status Enable Register for OPC and Service
Request if ESB is set in status byte register.
SENDS2G “*ESE 1;*SRE 32”
' Send a level measurement query for the channel A analog
analyzer input level
SENDS2G “:ANLR:LEVEL? A,V;*OPC”
' Wait for a Service Request Interrupt
WaitForSRQ
' Read System Two status byte iSPR with a Serial Poll.

iSPR = SERIALPOLLS2G
' Read the measurement data if the ESB bit was set in the



Synchronization Methods General Information

1-22 System Two GPIB Programmer’s Reference

status byte.
If iSPR And 32 = True Then ANLRLEVEL$ = READS2G
' Clear the event status register to clear the OPC bit.
SENDS2G “*CLS”

7KLV�WHFKQLTXH�LV�PRUH�HIILFLHQW�EXW�UHTXLUHV�D�PRUH�VRSKLVWLFDWHG�VRIWZDUH�SURJUDP�FDSDEOH
RI�KDQGOLQJ�D�6HUYLFH�5HTXHVW�,QWHUUXSW�IURP�WKH�*3,%�FRQWUROOHU�LQWHUIDFH�

8VLQJ�WKH�6%5�0$9�%LW�7R�$FTXLUH�4XHU\�5HVSRQVHV
7KH�0$9�ELW��0HVVDJH�$YDLODEOH��LQ�WKH�6WDWXV�%\WH�5HJLVWHU�PD\�DOVR�EH�XVHG�WR�GHWHFW
ZKHQ�D�TXHU\�UHVSRQVH�LV�DYDLODEOH�LQ�WKH�LQVWUXPHQW�RXWSXW�TXHXH��)RU�H[DPSOH��VHWWOHG
PHDVXUHPHQWV�PD\�EH�DFTXLUHG�DV�WKH\�EHFRPH�DYDLODEOH�LQ�UHVSRQVH�WR�PHDVXUHPHQW
TXHULHV��+RZHYHU�WKH�0$9�ELW�LV�VHW�RQO\�LI�RQH�RU�PRUH�E\WHV�RI�D�UHVSRQVH�DUH�DYDLODEOH�LQ
WKH�RXWSXW�TXHXH��7KH�0$9�ELW�GRHV�QRW�JXDUDQWHH�WKDW�DOO�SHQGLQJ�TXHU\�UHVSRQVHV�DUH
DYDLODEOH��WKXV�LV�LW�SRVVLEOH�WR�UHDG�D�SDUWLDO�UHVSRQVH�DQG�QRW�UHDG�DOO�H[SHFWHG�UHVSRQVHV�
8VH�WKH�23&�PHWKRG�WR�JXDUDQWHH�WKDW�DOO�H[SHFWHG�UHVSRQVHV�DUH�DYDLODEOH�LQ�WKH�RXWSXW
TXHXH�
7KH�FRPPDQG�VHTXHQFH�EHORZ�ZULWWHQ�LQ�9LVXDO�%DVLF�VHULDO�SROOV�WKH�6%5�WR�UHDG�WKH�VWDWXV
E\WH�DQG�WKHQ�WHVWV�WKH�0$9�ELW�EHIRUH�UHDGLQJ�WKH�PHDVXUHPHQW�TXHU\�UHVSRQVH��7KH
NH\ZRUGV�6(1'6�*��5($'6�*��DQG�6(5,$/32//6�*�DUH�SVHXGR�FRGH�QDPHV�IRU
VXEURXWLQHV�WKDW�\RX�PXVW�ZULWH�WKDW�VHQG�GDWD�WR�WKH�LQVWUXPHQW��UHDG�GDWD�IURP�WKH
LQVWUXPHQW��DQG�UHDG�D�VWDWXV�E\WH�IURP�WKH�VWDWXV�E\WH�UHJLVWHU�ZLWK�D�VHULDO�SROO�

' Enable the status registers
SENDS2G “*ESE 0;*SRE 16”
' Send a level measurement query for the channel A analog
analyzer input level
SENDS2G “:ANLR:LEVEL? A,V”
' Execute a DO LOOP to serial poll and test status byte until
the MAV bit is set.
WaitForMAV = False

Do

    ' Read the System Two status byte iSPR with a Serial Poll.

    iSPR = SERIALPOLLS2G
    WaitForMAV = iSPR And 16  ' True if MAV bit is set.

Loop While WaitForMAV = False   ' Loop While no MAV bit.
' Read the measurement data
ANLRLEVEL$ = READS2G
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�� 3URJUDPPLQJ�([DPSOHV
7KLV�VHFWLRQ�SURYLGHV�SUDFWLFDO�JXLGHOLQHV�IRU�ZULWLQJ�SURJUDPV�WKDW�XVH�XQLTXH�IHDWXUHV�RI�WKH
6\VWHP�7ZR��(DFK�WRSLF�LV�VXSSRUWHG�ZLWK�6\VWHP�7ZR�*3,%�FRPPDQG�H[DPSOHV�LQ�SVHXGR
FRGH�RU�DFWXDO�9LVXDO�%DVLF�FRGH�H[DPSOHV�

7KLV�9LVXDO�%DVLF�FRGH�LV�SURYLGHG�LQ�WZR�ILOHV�RQ�WKH�&'�520�LQFOXGHG�ZLWK�WKLV�PDQXDO�
o6�*6DPSOH��EDVp�DQG�o6�*B*3,%B,2B��EDVp��$�FRPSOHWH�H[HFXWDEOH�SURJUDP�ZLWK�D�9%
XVHU�LQWHUIDFH�LV�DOVR�LQFOXGHG�WR�VLPSOLI\�UXQQLQJ�HDFK�RI�WKH�FRGH�H[DPSOHV�VKRZQ�LQ�WKLV
VHFWLRQ��6HOHFW�o6�*�6DPSOH��p�IURP�\RXU�3URJUDPV�PHQX�LQ�\RXU�o6WDUWp�PHQX�DIWHU�\RX
KDYH�LQVWDOOHG�WKH�VRIWZDUH�IURP�WKH�&'�520��$�9LVXDO�%DVLF�SURMHFW�ILOH
o6�*6DPSOH�3URMHFW�YESp�LV�DOVR�SURYLGHG�ZLWK�D�IRUP�ILOH�oIUP6�*VDPSOH��IUP�p�,Q�RUGHU
WR�UXQ�WKH�FRGH�IURP�WKH�9%�HGLWRU��\RX�ZLOO�KDYH�WR�DGG�WKH�WZR�1DWLRQDO�,QVWUXPHQWV
PRGXOHV�9ELE����EDV�DQG�1LJOREDO�EDV�IURP�WKH�GLUHFWRULHV�ZKHUH�\RX�KDYH�LQVWDOOHG�WKH
1DWLRQDO�,QVWUXPHQWV�*3,%�GULYHU�ILOHV��W\SLFDOO\�&�?3URJUDP�)LOHV?1DWLRQDO�,QVWUXPHQWV?
*SLE?1L���?/DQJ,QW?9%DVLF?9HU���

(UURU�+DQGOLQJ
7KH�6\VWHP�7ZR�SURYLGHV�LQIRUPDWLRQ�DERXW�SURJUDPPLQJ�HUURUV�DQG�KDUGZDUH�H[HFXWLRQ
HUURUV��7KLV�HUURU�LQIRUPDWLRQ�LV�YHU\�KHOSIXO�LQ�WKH�SURFHVV�RI�GHEXJJLQJ�WHVW�SURJUDPV��7KH
HUURU�TXHXH�KROGV�XS�WR����HUURUV��:KHQ�DQ�HUURU�FDXVHV�WKH�TXHXH�WR�WUDQVLWLRQ�IURP�HPSW\
WR�QRQ�HPSW\��DSSURSULDWH�ELWV�LQ�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��GHSHQGLQJ�RQ�WKH�FODVV
RI�HUURU��ZLOO�EH�VHW��(UURU�FODVVHV�DUH�VXPPDUL]HG�LQ�WKH�VHFWLRQ�RI�WKH�PDQXDO�GHVFULELQJ�WKH
VWDWXV�UHJLVWHUV�

7KUHH�TXHULHV�SURYLGH�VSHFLILF�HUURU�LQIRUPDWLRQ�LQ�WKHLU�UHVSRQVH�PHVVDJHV��(551"�
(550"��DQG�(556"��7KH�(551"�TXHU\�UHVSRQGV�ZLWK�WKH�QXPEHU�RI�XQUHDG�HUURUV�LQ�WKH
HUURU�TXHXH��:KHQ�DQ�HUURU�TXHXH�RYHUIORZ�KDV�RFFXUUHG��WKH�ODVW�HUURU�PHVVDJH�ZLOO�EH
UHSODFHG�ZLWK�WKH�HUURU�PHVVDJH�o7RR�0DQ\�(UURUVp�DQG�WKH�HUURU�FRXQW�ZLOO�UHPDLQ�WKH
VDPH��)RU�H[DPSOH��WKLV�UHVSRQVH�WR�WKH�(551"�TXHU\�UHVXOWV�ZKHQ�WKH�HUURU�TXHXH�FRQWDLQV
WKUHH�HUURU�PHVVDJHV��:ERRN 3

7KH�(550"�TXHU\�UHVSRQGV�ZLWK�WKH�ROGHVW�HUURU�LQ�WKH�HUURU�TXHXH��7KH�UHVSRQVH�GDWD
SURYLGHV�WKH�QXPHULFDO�HUURU�FRGHV�DQG�D�GHVFULSWLYH�VWULQJ��)RU�H[DPSOH��WKLV�HUURU�UHVXOWV
ZKHQ�WKH�DQDORJ�JHQHUDWRU�RXWSXW�IUHTXHQF\�LV�VHW�WR�D�IUHTXHQF\�EH\RQG�WKH�YDOLG�UDQJH�
505,14,":AGEN:FREQ, AGEN, ABOVE MAXIMUM FREQUENCY."

7KH�(556"�TXHU\�UHVSRQGV�ZLWK�DOO�HUURUV�LQ�WKH�HUURU�TXHXH�LQ�),)2��)LUVW�,Q�)LUVW�2XW�
RUGHU��(DFK�HUURU�LQ�WKH�UHVSRQVH�PHVVDJH�LV�VHSDUDWHG�E\�D�VHPLFRORQ�GHOLPLWHU��)RU
H[DPSOH��LI�WKH�FRPPDQG�VWULQJ�:AGEN:FREQ 2HZ;AMPL A,40;OUTPUT AB;:ERRS? �LV
VHQW��WKHVH�HUURUV�DUH�UHSRUWHG�LQ�UHVSRQVH�WR�WKH�ERRS?�TXHU\��:ERRS
505,13,":AGEN:FREQ, AGEN, BELOW MINIMUM
FREQUENCY.";502,6,":AGEN:AMPL, NOT ENOUGH PARAMETERS -OR- MISSING
UNIT SUFFIX.";502,2,":OUTPUT, COMMAND NOT FOUND."  1RWH�WKDW�WKH�2HZ
DUJXPHQW�LQ�WKH�:AGEN:FREQ 2HZ�FRPPDQG�LV�RXW�RI�UDQJH�DQG�WKH����DUJXPHQW�WR�WKH
AMPL A,40 �LV�ODFNLQJ�D�XQLW��VXFK�D�9�RU�'%9��IRU�WKH�QXPEHU��EXW�WKH�OUTPUT AB
FRPPDQG�VHHPV�YDOLG��7KH�SUHFHGLQJ�HUURUV�FDXVH�WKH�OUTPUT AB�FRPPDQG�WR�EH
LQWHUSUHWHG�DW�WKH�URRW�RI�WKH�FRPPDQG�WUHH��QRW�DVVRFLDWHG�ZLWK�WKH:AGEN: �FRPSRXQG
KHDGHU���WKHUHIRUH�JHQHUDWLQJ�D�FRPPDQG�HUURU�

7KH�9LVXDO�%DVLF�IXQFWLRQ�FRGH�LQ�)LJXUH�����GHPRQVWUDWHV�D�WHFKQLTXH�IRU�FKHFNLQJ�HUURUV�LQ
WKH�6\VWHP�7ZR��7KLV�IXQFWLRQ�UHWXUQV�WKH�HUURU�VWULQJ�:ERRS 0,0,"NO ERROR" �LI�QR
HUURUV�DUH�TXHXHG��7KH�IXQFWLRQ�XVHV�WKH��(556"�TXHU\�WR�DFTXLUH�DOO�HUURUV�LQ�WKH�HUURU
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TXHXH�DQG�GLVSOD\V�WKHP�LI�WKH�oQR�HUURUVp�VWULQJ�o���p�LV�IRXQG��,I�RQH�RI�PRUH�HUURUV�H[LVWV
LQ�WKH�UHVSRQVH�VWULQJ��WKHQ�WKH�VWULQJ�o���p�ZLOO�QRW�EH�IRXQG��)RU�H[DPSOH��WKH�UHVSRQVH
:ERRS 502,2,":FOO, COMMAND NOT FOUND."; 505,12,":AGEN:AMPL, AGEN,
ABOVE MAXIMUM AMPLITUDE." LQGLFDWHV�WZR�HUURUV��7KLV�FRGH�LV�SURYLGHG�RQ�WKH�&'
520�LQ�ILOH�6�*B*3,%B,2B��EDV��$SSHQGL[�&�SURYLGHV�DGGLWLRQDO�LQIRUPDWLRQ�DERXW
VSHFLILF�HUURUV�

Public Function S2G_Errors() As String
  ' Check for errors in the System Two.
  ' If errors Then
  '   Display errors in a message box,
  '   If user selects message box Cancel button Then end program,
  '   Else return error string.
  ' Else return an empty string.
  S2GSend ":ERRS?"
  S2G_Errors = S2GRcv
  If InStr(1, S2G_Errors, "0,0") Then ' No errors found.
    S2G_Errors = ""
  Else
    If MsgBox("System Two GPIB Error" & vbCrLf & vbCrLf & S2G_Errors, vbOKCancel,

MSGBOX_TITLE) = vbCancel Then End
  End If
End Function

)LJXUH������(UURU�+DQGOLQJ�ZLWK�9LVXDO�%DVLF�IXQFWLRQ�6�*B(UURUV

6DYLQJ�DQG�5HFDOOLQJ�6HWWLQJV�ZLWK�WKH

6$9�DQG�5&/�&RPPDQGV
7KH�6\VWHP�7ZR�SURYLGHV�YRODWLOH�PHPRU\�WR�VWRUH�QLQH�LQVWUXPHQW�KDUGZDUH�VWDWHV�IRU�UHFDOO
DW�DQ\�WLPH��7KH�6$9�FRPPDQG�LV�XVHG�WR�VDYH�WKH�FXUUHQW�KDUGZDUH�VHWXS�LQWR�RQH�RI�QLQH
UHJLVWHUV��7KH�5&/�FRPPDQG�LV�XVHG�WR�UHFDOO�DQ\�RQH�RI�WKH�QLQH�VDYHG�UHJLVWHUV�DQG�UHVHW
WKH�LQVWUXPHQW�WR�WKDW�VWDWH��7KH�5&/�FRPPDQG�LV�PXFK�IDVWHU�WKDQ�VHQGLQJ�FRPPDQGV�IRU
DOO�KDUGZDUH�VWDWHV��WKHUHIRUH��LW�SURYLGHV�D�VLJQLILFDQW�VSHHG�EHQHILW�ZKHQ�XVHG�WR�PD[LPXP
DGYDQWDJH�

7KH�W\SLFDO�VFHQDULR�IRU�XVH�RI�VDYHG�VHWWLQJV�LQYROYHV�DQ�LQLWLDO�VHWXS�IRU�D�VHULHV�RI�WHVWV�ZLWK
WKH�LQVWUXPHQW��7KLV�VHWXS�PD\�EH�DFTXLUHG�DV�WKH�UHVSRQVH�WR�WKH�/51"�TXHU\��7KLV�/51"
TXHU\�UHVSRQVH�PD\�EH�VDYHG�LQ�D�ILOH�RU�GDWD�VWUXFWXUH�DQG�WKHQ�VHQW�GLUHFWO\�WR�WKH
LQVWUXPHQW�DQG�IROORZHG�E\�D�6$9�FRPPDQG�WR�VDYH�WKH�HQWLUH�VWDWH�LQ�PHPRU\��7KH�5&/
FRPPDQG�PD\�WKHQ�EH�XVHG�WR�UHFDOO�WKDW�VWDWH�ZKHQ�QHHGHG��7KLV�DYRLGV�XQQHFHVVDU\�*3,%
EXV�WUDIILF�DQG�JUHDWO\�GHFUHDVHV�WKH�WLPH�QHFHVVDU\�WR�VHW�XS�WKH�KDUGZDUH�IRU�WKH�QH[W�WHVW�

7KH�6$9�FRPPDQG�VDYHV�DOO�LQVWUXPHQW�VHWWLQJV�ZLWK�D�IHZ�H[FHSWLRQV��:DYHIRUP�UHJLVWHUV
DQG�ZDYHIRUP�GDWD�VWRUHG�LQ�WKH�'63�SURFHVVRU�DFTXLVLWLRQ�EXIIHUV��WUDQVIRUP�EXIIHUV��DQG
GLJLWDO�JHQHUDWRU�EXIIHUV�DUH�QRW�VDYHG�

7KH�5&/�FRPPDQG�UHFDOOV�DOO�VHWWLQJV�VWRUHG�LQ�D�UHJLVWHU�ZLWK�D�IHZ�H[FHSWLRQV��7KH
DUELWUDU\�ZDYHIRUPV�VWRUHG�ZLWK�WKH��'*(1�$5%:)0�FRPPDQG�DUH�HUDVHG�LI�WKH
�'*(1�$5%6,=(�FRPPDQG�LV�H[HFXWHG�ZLWK�D�VL]H�WKDW�LV�GLIIHUHQW�IURP�WKH�FXUUHQW�VL]H��,Q
WKLV�HYHQW��WKH�GLJLWDO�JHQHUDWRU�ZDYHIRUP�DQG�WKH�DQDORJ�JHQHUDWRU�ZDYHIRUP�ZLOO�EH�VHW�WR
6,1(�6,1(�LI�WKH�ZDYHIRUP�KDG�EHHQ�VHW�WR�$5%,75$5<�RU�'$$5%,75$5<�ZKHQ�WKH
VHWWLQJ�ZDV�VDYHG�ZLWK�WKH�6$9�FRPPDQG�

5HJLVWHU���LV�D�VSHFLDO�UHJLVWHU�WKDW�FDQQRW�EH�XVHG�ZLWK�6$9�EXW�FDQ�EH�XVHG�ZLWK�5&/�
7KH�5&/���FRPPDQG�VHWV�WKH�LQVWUXPHQW�WR�IDFWRU\�GHIDXOW�VHWWLQJV�DQG�H[HFXWHV�IDVWHU�WKDQ
567��1RWH�WKDW�5&/����LV�GLIIHUHQW�IURP�567�LQ�VRPH�UHVSHFWV��5&/���ZLOO�LQYRNH�DOO�RI
WKH�VHWWLQJV�LQ�$SSHQGL[�%��7DEOH�%����7KH�5&/���FRPPDQG�DOVR�GRHV�WKH�IROORZLQJ�
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1R�PDFURV�DUH�GLVWXUEHG�

7KH�VWDWH�RI�PDFUR�HQDEOH�LV�XQFKDQJHG�

7KH�VWDWH�RI�WKH�RXWSXW�TXHXH�LV�XQFKDQJHG�

7KH�HYHQW�HQDEOH�UHJLVWHUV��6(6(�DQG�$6(6(��DUH�XQFKDQJHG�

7KH�HYHQW�UHJLVWHUV��6(65�DQG�$6(65��DUH�XQFKDQJHG�

7KH�6HUYLFH�UHTXHVW�HQDEOH�UHJLVWHU��65(5��LV�XQFKDQJHG�

7KH�6$9�5&/�UHJLVWHUV�DUH�XQFKDQJHG�

7KH�)LOWHU�VORW�FRQILJXUDWLRQ�LV�QRW�VFDQQHG

7KH�LQVWUXPHQW�*3,%�LQWHUIDFH�PD\�QRW�DOZD\V�UHVSRQG�LPPHGLDWHO\�ZKHQ�6$9�RU�5&/�LV
LQ�SURJUHVV��7KHUHIRUH��LW�LV�D�JRRG�SUDFWLFH�WR�XVH�WKH�*ESE 1;*OPC �FRPPDQGV�DW�WKH�HQG
RI�D�6$9�RU�5&/�FRPPDQG�VHTXHQFH��5HDG�WKH�VWDWXV�E\WH�UHJLVWHU�ZLWK�D�VHULDO�SROO�DQG
WHVW�WKH�(6%�ELW�LQ�WKH�VWDWXV�E\WH�XQWLO�WKH�ELW�LV�WUXH�LQ�RUGHU�WR�GHWHUPLQH�WKDW�WKH�RSHUDWLRQ
LV�FRPSOHWH�

7KH�9LVXDO�%DVLF�SURJUDP�EHORZ�LOOXVWUDWHV�WKH�XVH�RI�WKH�6$9�DQG�5&/�FRPPDQGV�LQ�WZR
IXQFWLRQV�LQFOXGHG�RQ�WKH�&'�520�LQ�ILOH�o6�*VDPSOH��EDVp�

Sub SAV()
  ' Using the *SAV command to save instrument hardware settings.
  ' Send *SAV with user's input (value of combo control cmbSAV_RCL) appended to it. Error

if not a valid number in the range 0 to 9.
  S2GSend "*SAV " & frmS2GSample2.cmbSAV_RCL
  ' Check for errors.
  S2G_Errors
End Sub

Sub RCL()
  ' Using the *RCL command to recall saved instrument hardware settings.
  ' Send *RCL with user's input (value of combo control cmbSAV_RCL) appended to it. Error

if not a valid number in the range 0 to 9.
  S2GSend "*RCL " & frmS2GSample2.cmbSAV_RCL
  ' Check for errors.
  S2G_Errors
End Sub

)LJXUH������9LVXDO�%DVLF�VXESURJUDPV�IRU�6$9�DQG�5&/

8VLQJ�0DFUR�&RPPDQGV
0DFURV�SURYLGH�D�FRQYHQLHQW�PHDQV�RI�GHILQLQJ�DQG�H[HFXWLQJ�VSHFLDO�VWULQJV�RI�FRPPDQGV
WKDW�PD\�EH�JLYHQ�XQLTXH�ODEHOV��&RPPRQ�VHTXHQFHV�RI�VHWXSV�RU�PHDVXUHPHQWV�PD\�EH
SUH�GHILQHG�DV�PDFURV�DQG�VDYHG�LQ�PHPRU\�XQWLO�QHHGHG��WKXV�UHGXFLQJ�EXV�WUDIILF�DQG�WLPH
UHTXLUHG�IRU�WUDQVPLVVLRQ�GXULQJ�WHVW�H[HFXWLRQ�

7KH�'0&�FRPPDQG�LV�XVHG�WR�GHILQH�D�PDFUR�ZLWK�D�ODEHO�DQG�D�VWULQJ�RI�*3,%�FRPPDQGV
WR�EH�H[HFXWHG�ZKHQ�WKH�PDFUR�ODEHO�LV�HQFRXQWHUHG�LQ�WKH�LQSXW�TXHXH��7KH�(0&
FRPPDQG�HQDEOHV�RU�GLVDEOHV�WKH�H[HFXWLRQ�RI�PDFURV��7KH�*0&"�TXHU\�UHVSRQGV�ZLWK�WKH
FXUUHQW�GHILQLWLRQ�RI�D�ODEHOHG�PDFUR��7KH�/0&"�TXHU\�UHVSRQGV�ZLWK�D�OLVW�RI�DOO�GHILQHG
PDFUR�ODEHOV��7KH�30&�FRPPDQG�GHOHWHV�DOO�GHILQHG�PDFURV�DQG�ODEHOV��7KH�50&�GHOHWHV
D�VSHFLILF�PDFUR��8VH�RI�PDFURV�WDNHV�RQ�WKUHH�GLVWLQFW�SKDVHV��'HILQLWLRQ��9HULILFDWLRQ��DQG
([HFXWLRQ�
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0DFUR�'HILQLWLRQ

7KH�'HILQLWLRQ�SKDVH�RFFXUV�XSRQ�UHFHLSW�RI�D�'0&�FRPPDQG��7KH�PDFUR�DQG�LWV�ODEHO�DUH
LQVHUWHG�LQWR�WKH�PDFUR�WDEOH��2QFH�D�PDFUR�KDV�EHHQ�LQVHUWHG�LQWR�WKH�PDFUR�WDEOH��DQRWKHU
PDFUR�ZLWK�WKH�VDPH�ODEHO�PD\�QRW�EH�LQVHUWHG�XQWLO�WKH�ILUVW�RQH�KDV�EHHQ�UHPRYHG�WKURXJK
WKH�XVH�RI�WKH�50&�RU�30&�FRPPDQGV��7KH�ODEHO�LV�FKHFNHG�IRU�OHQJWK�DQG�YDOLGLW\�RI�WKH
FKDUDFWHUV�LW�FRQWDLQV��,W�PXVW�EHJLQ�ZLWK�D�OHWWHU��DQG�PXVW�EH�QR�ORQJHU�WKDQ����FKDUDFWHUV�
$OO�FKDUDFWHUV�LQ�WKH�ODEHO�PXVW�EH�FKRVHQ�IURP�WKH�$6&,,�FKDUDFWHU�VHW�UDQJHV�IURP������
�������������������D���]����RU����������$���=����$OWKRXJK�LW�LV�YDOLG�WR�VSHFLI\�PDFUR�ODEHOV�ZLWK
HLWKHU�XSSHU�RU�ORZHU��RU�ERWK��FDVH�OHWWHUV��FDVH�LV�QRW�FRQVLGHUHG�ZKHQ�SDUVLQJ�WKH�LQSXW
VWUHDP��VR��PDFURODEHO����0DFUR/DEHO��DQG��0$&52/$%(/��ZRXOG�DOO�UHIHU�WR�WKH�VDPH
PDFUR��7KXV��DQ\�DWWHPSW�WR�GHILQH�PDFURV�ZLWK�ODEHOV�GLIIHULQJ�RQO\�LQ�FDVH�ZLOO�UHVXOW�LQ�DQ
HUURU��$IWHU�WKH�ODEHO�LV�YDOLGDWHG��WKH�DUELWUDU\�EORFN�FRQWDLQLQJ�WKH�PDFUR�LWVHOI�LV�UHDG��7KH
VL]H�RI�WKH�DUELWUDU\�EORFN�LV�FRPSDUHG�DJDLQVW�WKH�IUHH�VSDFH�LQ�WKH�PDFUR�WDEOH�WR�HQVXUH
WKHUH�LV�HQRXJK�URRP�WR�VWRUH�LW��7KH�VL]H�RI�WKH�PDFUR�WDEOH�LV�������FKDUDFWHUV��(DFK�HQWU\
LQ�WKH�PDFUR�WDEOH�UHTXLUHV�VXIILFLHQW�PHPRU\�WR�KROG�WKH�PDFUR�VWULQJ�LWVHOI�SOXV����E\WHV�RI
RYHUKHDG��$�VSHFLDO�PDFUR�FRQWDLQV�WKH�UHVSRQVH�WR�D�'HYLFH�7ULJJHU��75*�RU�D�
*(7

*3,%�PHVVDJH���8QOLNH�RWKHU�PDFURV��WKLV�PDFUR�LV�GHILQHG�E\�D�VSHFLDO�FRPPDQG��''7��
DQG�GRHV�QRW�KDYH�D�ODEHO��$OVR�XQOLNH�QRUPDO�PDFURV��WKH�''7�PDFUR�LV�OLPLWHG�WR�D�OHQJWK
RI������E\WHV��2WKHU�PDFURV�FDQ�EH�DV�ODUJH�DV�IUHH�VSDFH�LQ�WKH�PDFUR�WDEOH�ZLOO�DOORZ��(UURU
PHVVDJHV�SURGXFHG�GXULQJ�WKH�0DFUR�'HILQLWLRQ�SKDVH�DUH�JHQHUDOO\�3DUVHU�(UURUV��VR�WKH\
ZLOO�IDOO�LQWR�HUURU�PHVVDJH�FDWHJRU\�����

0DFUR�9HULILFDWLRQ

0DFURV�DUH�YHULILHG�DV�WKH\�DUH�EHLQJ�LQVHUWHG�LQWR�WKH�PDFUR�WDEOH�LI�WKH�(0&�FRPPDQG
KDV�EHHQ�XVHG�WR�HQDEOH�PDFUR�H[SDQVLRQ��0DFUR�YHULILFDWLRQ�ZLOO�QRW�RFFXU�ZKHQ�WKH�'0&
FRPPDQG�LV�UHFHLYHG�LI�WKH�(0&�FRPPDQG�KDV�GLVDEOHG�PDFUR�H[SDQVLRQ��(0&�����<RX
VKRXOG�HQDEOH�PDFUR�H[SDQVLRQ�ZLWK�WKH�(0&�FRPPDQG�ZKHQ�\RX�VHQG�'0&
FRPPDQGV�WR�GHILQH�PDFURV�LQ�RUGHU�WR�IRUFH�YHULILFDWLRQ��7KH�IROORZLQJ�UHTXLUHPHQWV�PXVW
EH�PHW�IRU�WKH�PDFUR�WR�EH�YDOLG�

• 7KH�PDFUR�PXVW�QRW�FRQWDLQ�FHUWDLQ�FRPPDQGV��''7��(0&��*0&��/0&��30&�
'0&��75*�DQG�50&�

• 7KH�PDFUR�PXVW�QRW�LQFOXGH�UHIHUHQFHV�WR�RWKHU�PDFURV��QR�FKDLQHG�RU�UHFXUVLYH
PDFURV��

• 0DFUR�SDUDPHWHUV�FDQQRW�EH�XVHG�WR�LQVHUW�VXE�VWULQJV�LQWR�FRPPDQG�KHDGHUV�RU
SDUDPHWHU�ILHOGV�

)RU�H[DPSOH��
�$*(1�)5(4���
�LV�YDOLG��EXW�
�$*(1�)5(4���+=
�LV�QRW�YDOLG��(UURU
PHVVDJHV�SURGXFHG�GXULQJ�WKH�0DFUR�9HULILFDWLRQ�SKDVH�DUH�LGHQWLILHG�DV�PHVVDJH�FDWHJRU\
����

0DFUR�([HFXWLRQ

7R�HQDEOH�PDFUR�H[SDQVLRQ��WKH�(0&���FRPPDQG�LV�LVVXHG��WKH�GHIDXOW�FRQGLWLRQ�IRU
(0&�LV�GLVDEOHG�RU�
�
���(QDEOLQJ�PDFUR�H[SDQVLRQ�LQFXUV�D�VOLJKW�SHQDOW\�LQ�H[HFXWLRQ�WLPH
IRU�DOO�FRPPDQGV��EHFDXVH�DV�HDFK�FRPPDQG�KHDGHU�LV�SDUVHG��WKH�PDFUR�WDEOH�PXVW�EH
VFDQQHG�IRU�D�PDWFK�EHIRUH�WKH�VWDQGDUG�OLVW�RI�FRPPDQGV�LV�FRQVXOWHG��([FHSW�IRU�H[WUHPHO\
WLPH�FULWLFDO�DSSOLFDWLRQV��WKLV�GHOD\�VKRXOG�EH�QHJOLJLEOH��2QFH�WKH�(0&�FRPPDQG�KDV
EHHQ�XVHG�WR�HQDEOH�PDFUR�H[SDQVLRQ��DQG�D�PDFUR�KDV�EHHQ�GHILQHG�DQG�YHULILHG��LW�LV
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FRQVLGHUHG�WR�H[LVW�DW�WKH�WRS�OHYHO�RI�WKH�FRPPDQG�KLHUDUFK\��DORQJ�ZLWK�RWKHU�FRPPDQGV
VXFK�DV��+($'HU���'(/D\��DQG��(556"��$V�D�JHQHUDO�UXOH��PDFURV�VKRXOG�EH�LQYRNHG�ZLWK�D
OHDGLQJ�����WR�SUHYHQW�WKH�SDUVHU�IURP�DWWHPSWLQJ�WR�FRPSRXQG�WKH�PDFUR�ODEHO�ZLWK�D
FRPPDQG�KHDGHU�LQ�HIIHFW�IURP�DQ�HDUOLHU�FRPPDQG�LQ�WKH�VDPH�SURJUDP�PHVVDJH��:KHQ�D
PDFUR�ODEHO�LV�HQFRXQWHUHG�LQ�WKH�FRPPDQG�VWUHDP��WKH�PDFUR�VWULQJ�LV�FRSLHG�LQWR�D��PDFUR
H[SDQVLRQ�EXIIHU���,Q�WKH�SURFHVV��DUJXPHQWV��LI�DQ\��WR�WKH�PDFUR�LQYRFDWLRQ�DUH�VXEVWLWXWHG
LQWR�WKH�RULJLQDO�PDFUR�VWULQJ�ZKHUHYHU�D���Q!�LV�HQFRXQWHUHG�WR�SURGXFH�D�FRPPDQG
VWUHDP�WKDW�LV�LQMHFWHG�LQWR�WKH�SDUVHU�LQSXW��1R�IXUWKHU�FRPPDQGV�DUH�DFFHSWHG�DW�WKH�*3,%
LQSXW�XQWLO�DOO�FRPPDQGV�DUH�XVHG�IURP�WKH�PDFUR�H[SDQVLRQ�EXIIHU��$Q\�SDUVHU�HUURUV�WKDW
DUH�HQFRXQWHUHG�GXULQJ�WKLV�SURFHVV�EHORQJ�WR�FDWHJRU\������PDFUR�H[HFXWLRQ�HUURUV�

0DFUR�([HFXWLRQ�&RPSOHWH�(YHQWV

<RX�FDQ�XVH�WKH�0DFUR�([HFXWLRQ�&RPSOHWH�HYHQW�LQ�WKH�$3�(YHQW�6WDWXV�5HJLVWHU�WR�FDXVH
DQ�654�LQWHUUXSW�ZKHQ�D�PDFUR�KDV�FRPSOHWHG�QRUPDOO\��RU�\RX�FDQ�SROO�WKH�VHULDO�SROO
VWDWXV�E\WH�LQ�D�ORRS�FRGH�VWUXFWXUH��IRU�LQVWDQFH��D�'2�:+,/(�ORRS��XQWLO�WKH�$(6%
6XPPDU\�ELW�LV�VHW�LQ�WKH�VWDWXV�E\WH�

$(6%�%LW���ZLOO�EH�VHW�LI�WKH�PDFUR�WHUPLQDWHV�QRUPDOO\��+RZHYHU��LI�D�6'&�RU��'&/�KDOWV
WKH�PDFUR�GXULQJ�LWV�H[HFXWLRQ��WKHQ�$(6%�%LW���ZLOO�127�EH�VHW��1RWH�WKDW�LI�D�PDFUR
FRQWDLQLQJ�TXHULHV�LV�WHUPLQDWHG�SUHPDWXUHO\��WKHQ�WKH�287387�TXHXH�PD\�QRW�KDYH�DOO
TXHU\�UHVSRQVHV��WKDW�LV��XQH[HFXWHG�TXHULHV�ZLOO�KDYH�QR�TXHU\�UHVSRQVHV�

0DFUR�([DPSOHV
7R�LOOXVWUDWH��D�PDFUR�PD\�EH�GHILQHG�WKDW�VHWV�WKH�DQDORJ�JHQHUDWRU�IUHTXHQF\�DQG�OHYHO�DQG
WKHQ�DFTXLUHV�DQ�DQDO\]HU�OHYHO�DQG�7+'�1�UDWLR�PHDVXUHPHQWV��7KH�'0&�FRPPDQG�ZLOO
GHILQH�D�PDFUR�ZLWK�WKH�ODEHO�o*(1)54/9/7+'p�DQG�WKH�PDFUR�ZLOO�XVH�RSWLRQDO�YDULDEOHV
IRU�WKH�JHQHUDWRU�IUHTXHQF\�DQG�OHYHO�DQG�VHQG�DSSURSULDWH�PHDVXUHPHQW�TXHULHV��7KH
YDULDEOH����ZLOO�VSHFLI\�WKH�DQDORJ�DQDO\]HU�UHVSRQVH�IUHTXHQF\�VHWWLQJ�IRU�RSWLPXP�DXWR
UHDGLQJ�UDWHV��7KH�YDULDEOH����ZLOO�VSHFLI\�WKH�DQDORJ�JHQHUDWRU�RXWSXW��IUHTXHQF\��7KH
YDULDEOH����ZLOO�VSHFLI\�WKH�JHQHUDWRU�FKDQQHO�$�RXWSXW�DPSOLWXGH��1RWH�WKDW�WKH�YDOXHV�XVHG
DV�DUJXPHQWV�IRU�WKH�PDFUR�ZKHQ�LW�LV�H[HFXWHG�PXVW�EH�FRPSOHWH�DUJXPHQWV�IRU�WKH
FRPPDQGV�ZLWKLQ�WKH�PDFUR��7KXV�WKH�ILUVW�FRPPDQG�DUJXPHQW�IRU�WKH�PDFUR�UHTXLUHV�QR
XQLW�VXIIL[�IRU�WKH��$1/5�5(63216(�FRPPDQG��EXW�WKH�VHFRQG�DQG�WKLUG�DUJXPHQWV�IRU�WKH
�$*(1�)5(4�DQG��$*(1�$03/�FRPPDQGV�UHTXLUH�XQLW�VXIIL[HV�

Define a macro labeled “GENFRQLVLTHD”:

*EMC 1;*DMC "GENFRQLVLTHD",#3189:ANLR:CHANNEL A;MODE
THDRATIO;INPUT A,GENMON;RDGRATE
AUTO,LEVEL,FREQ,FUNCMETER;TUNINGSRC AGEN;RESPONSE
$1;:AGEN:OUTPUT AB;FREQ $2;AMPL A,$3;:DELAY 0.05;:ANLR:LEV?
A,DBV;FREQ? A,HZ;FUNC? PCT

Now execute the macro with parameter values as arguments:

GENFRQLVLTHD 1000,1000HZ,2DBV

Now read the macro measurement query responses:

:ANLR:LEVEL 1.9975DBV,0;:ANLR:FREQ 1000.2HZ,0;:ANLR:FUNCMETER
0.000741988PCT,0

Now delete the macro:

*RMC "GENFRQLVLTHD"
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Now disable the use of all macros:

*EMC 0

$�PDFUR�ODEHO�PD\�EH�XVHG�DQ\ZKHUH�ZLWKLQ�D�FRPPDQG�PHVVDJH��+RZHYHU��WKH�PDFUR
ODEHO�PXVW�EH�SUHFHGHG�E\�D�FRORQ�FKDUDFWHU�o�p�LI�WKH�SRVLWLRQ�ZLWKLQ�WKH�FRPPDQG�PHVVDJH
GRHV�QRW�SODFH�WKH�PDFUR�ODEHO�DW�WKH�URRW�RI�WKH�FRPPDQG�WUHH��)RU�H[DPSOH��WKH�FRPPDQG
PHVVDJH�:AGEN:OUTPUT AB;:GENFRQLVLTHD 1000,1000HZ,2DBV �LV�YDOLG�EHFDXVH
WKH�PDFUR�ODEHO�GENFRQLVLTHD�LV�SUHFHGHG�E\�D�FRORQ��+RZHYHU�WKH�FRPPDQG�PHVVDJH
:AGEN:OUTPUT AB;GENFRQLVLTHD 1000,1000HZ,2DBV �LV�LQYDOLG�DQG�ZLOO�FDXVH�DQ
HUURU�EHFDXVH�WKH�PDFUR�ODEHO�GENFRQLVLTHD�LV�DVVXPHG�WR�EH�SDUW�RI�WKH�:AGEN: �EUDQFK
RI�WKH�FRPPDQG�WUHH�

7ULJJHULQJ�(YHQWV�ZLWK�WKH�''7

&RPPDQG
7KH�''7�FRPPDQG�PD\�EH�XVHG�WR�H[HFXWH�D�SUHGHILQHG�VWULQJ�RI�FRPPDQGV�ZKHQHYHU�D
*3,%�*URXS�([HFXWH�7ULJJHU��*(7��FRPPDQG�RU�D�75*�FRPPDQG�LV�UHFHLYHG�E\�WKH
LQVWUXPHQW��5HFHLSW�RI�D�WULJJHU�H[HFXWHV�WKH�FRPPDQGV�GHILQHG�E\�WKH�''7�FRPPDQG�
7KHVH�FRPPDQGV�FDQ�EH�XVHG�WR�VSHFLI\�D�VHTXHQFH�RI�FRPPDQGV�IRU�WKH�6\VWHP�7ZR�
LQFOXGLQJ�PHDVXUHPHQWV�

$�VHULHV�RI�PHDVXUHPHQW�TXHULHV�PD\�EH�GHILQHG�E\�WKH�''7�FRPPDQG��:KHQ�D�WULJJHU�LV
UHFHLYHG�WKH�FRPPDQGV�ZLOO�H[HFXWH�DQG�WKH�UHVXOWV�ZLOO�EH�SODFH�LQ�WKH�RXWSXW�TXHXH�

7KH�H[DPSOH�EHORZ�GHILQHV�D�VWULQJ�WKDW�VHWV�WKH�JHQHUDWRU�IUHTXHQF\�WR�WZR�GLIIHUHQW�YDOXHV
DQG�PHDVXUHV�WKH�DQDORJ�DQDO\]HU�OHYHO��IUHTXHQF\��DQG�7+'�1�DW�HDFK�RI�WKH�IUHTXHQFLHV�

Send:

*DDT #3228:AGEN:OUTPUT AB;AMPL A,10DBV;FREQ 500HZ;:ANLR:RDGR
AUTO,LEVEL,FREQ,FUNCMETER;TUN AGEN;RESP 500;:DELAY
0.05;:ANLR:LEV? A,DBV;FREQ? A,HZ;FUNC? PCT;:AGEN:FREQ
100HZ;:ANLR:RESP 100;:DELAY 0.05;:ANLR:LEVEL? A,DBV;FREQ?
A,HZ;FUNC? PCT

Send:

*TRG

Receive:

:ANLR:LEV 9.99168DBV,0;:ANLR:FREQ 500.077HZ,0;:ANLR:FUNC
0.00100461PCT,0;:ANLR:LEV 6.53936DBV,0;:ANLR:FREQ
100.023HZ,0;:ANLR:FUNC 0.00100868PCT,0

6DYLQJ�DQG�5HFDOOLQJ�:DYHIRUPV�ZLWK

%DWFK�0RGH�'63�3URJUDPV
:DYHIRUPV�DFTXLUHG�ZLWK�WKH�'63�SURJUDPV�DUH�QRW�VWRUHG�LQ�SHUPDQHQW�PHPRU\�DQG�WKXV
DUH�YRODWLOH��:DYHIRUPV�DUH�ODWFKHG�LQWR�WKH�'63�DFTXLVLWLRQ�ZDYHIRUP�PHPRU\�IRU
SURFHVVLQJ�XQWLO�WKH�'63�SURJUDP�LV�FKDQJHG��WKH�LQVWUXPHQW�LV�WXUQHG�RII��RU�DQRWKHU
DFTXLVLWLRQ�LV�VWDUWHG��$FTXLUHG�ZDYHIRUPV�PD\�EH�WUDQVIHUUHG�IURP�WKH�LQVWUXPHQW�WR�WKH
*3,%�FRQWUROOHU�DQG�VDYHG�LQ�D�GLVN�ILOH�XQWLO�QHHGHG��WKHQ�GRZQORDG�ODWHU�DQG�UHSURFHVVHG
E\�WKH�'63�SURJUDP��7KLV�IHDWXUH�PDNHV�LW�SRVVLEOH�WR�FRPSDUH�ZDYHIRUPV�DFTXLUHG�XQGHU
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GLIIHUHQW�FRQGLWLRQV��RU�UHSURFHVV�WKH�ZDYHIRUPV�ZLWK�GLIIHUHQW�'63�SDUDPHWHUV�IRU�GHWDLOHG
VWXG\�

7KH��'63�'$7$"�TXHU\�LV�XVHG�WR�UHWULHYH�WKH�FRQWHQWV�RI�WKH�WZR�'63�DFTXLVLWLRQ�EXIIHUV�RU
WKH�WZR�'63�WUDQVIRUP�EXIIHUV��7KH�UHVSRQVH�LV�IRUPDWWHG�DV�D�FRPSOHWH�*3,%�FRPPDQG
WKDW�LQFOXGHV�WKH�:DSP:DATA KHDGHU��LI�WKH�FRPPDQG��+($'(5�21�KDV�DOUHDG\�EHHQ
VHQW��FKDQQHO�QXPEHU��DQG�GDWD�LQ�D�GHILQLWH�OHQJWK�DUELWUDU\�EORFN�IRUPDW��7KH
UHFRPPHQGHG�SUDFWLFH�LV�WR�VHQG�WKLV�FRPPDQG�ZLWK�SURJUDP�KHDGHUV�WXUQHG�RQ�LQ�TXHU\
UHVSRQVHV��7KXV�WKH�FRPPDQG�:HEADER ON;:DSP:DATA? A1 �ZRXOG�UHVXOW�LQ�D�UHVSRQVH
RI�:DSP:DATA A1,#555873 �IROORZHG�E\�������E\WHV�RI�XQSULQWDEOH�ELQDU\�ZDYHIRUP
GDWD��7KH�UHVSRQVH�ZLOO�EH�GHOLPLWHG�ZLWK�D�1HZOLQH�(2,��OLQHIHHG�ZLWK�(2,�OLQH�DVVHUWHG��LI�LW
LV�WKH�ODVW�SURJUDP�PHVVDJH�XQLW�LQ�D�WHUPLQDWHG�SURJUDP�PHVVDJH��7KLV�UHVSRQVH�GDWD�PD\
EH�VHQW�GLUHFWO\�EDFN�WR�WKH�LQVWUXPHQW�DQG�WKHQ�UHSURFHVVHG�LI�WKH�LQVWUXPHQW�KDUGZDUH�LV�VHW
XS�H[DFWO\�DV�LW�ZDV�ZKHQ�WKH�GDWD�ZDV�RULJLQDOO\�DFTXLUHG�

6HH�WKH�VXEVHFWLRQ�HQWLWOHG�o6SHFWUXP�6ZHHSV�ZLWK�WKH�))7�'63�3URJUDPp�ODWHU�LQ�WKLV
VHFWLRQ�IRU�DQ�H[DPSOH�RI�KRZ�WR�VDYH�DQG�UHFDOO�ZDYHIRUPV�ZKHQ�XVLQJ�WKH�))7�'63
SURJUDP�

8VLQJ�$UELWUDU\�:DYHIRUPV�ZLWK�WKH

$QDORJ�DQG�'LJLWDO�*HQHUDWRUV
7KH�DQDORJ�DQG�GLJLWDO�JHQHUDWRUV�KDYH�WKH�DELOLW\�WR�RXWSXW�VWHUHR�DUELWUDU\�ZDYHIRUPV
JHQHUDWHG�E\�WKH�'63�SURFHVVRU��7KH�'63�SURFHVVRU�JHQHUDWHV�WKH�DUELWUDU\�ZDYHIRUPV
XVLQJ�GLJLWDO�VDPSOH�SRLQWV�FRQWDLQHG�LQ�D�ZDYHIRUP�PHPRU\�VWUXFWXUH��7KH�VRXUFH�RI�HDFK
FKDQQHO�RI�WKH�VWHUHR�ZDYHIRUPV�LV�D�ILOH�VWRUHG�RQ�GLVN�WKDW�PXVW�EH�GRZQORDGHG�LQWR�WKH
'63�PHPRU\��7KH�'63�SURFHVVRU�JHQHUDWHV�WKH�VWHUHR�DUELWUDU\�ZDYHIRUP�VLJQDO
VLPXOWDQHRXVO\�RQ�ERWK�WKH�DQDORJ�JHQHUDWRU�DQG�WKH�GLJLWDO�JHQHUDWRU�ZKHQ�WKH�ZDYHIRUP
W\SH�LV�VHW�WR�$5%,75$5<�IRU�WKH�GLJLWDO�JHQHUDWRU�DQG�'$$5%,75$5<�IRU�WKH�DQDORJ
JHQHUDWRU��7KH�VDPH�VLJQDO�LV�SURYLGHG�WR�ERWK�JHQHUDWRU�RXWSXWV�DQG�HLWKHU�RU�ERWK�RI�WKH
RXWSXWV�PD\�EH�FKDQJHG�WR�XVH�D�ZDYHIRUP�RWKHU�WKDQ�DUELWUDU\�ZLWKRXW�DIIHFWLQJ�WKH�RWKHU�
7KXV��WKH�WZR�JHQHUDWRUV�VKDUH�WKH�VDPH�VHW�RI�VWHUHR�DUELWUDU\�ZDYHIRUPV��<RX�FDQ�FKDQJH
WKH�DUELWUDU\�ZDYHIRUP�DW�DQ\�WLPH�

0DQ\�ZDYHIRUP�ILOHV�DUH�IXUQLVKHG�ZLWK�WKH�$3:,1�VRIWZDUH�SURYLGHG�RQ�WKH�&'�520�IRU
WKLV�PDQXDO��7KHVH�DUELWUDU\�ZDYHIRUP�ILOHV�KDYH�EHHQ�GHYHORSHG�IRU�DSSOLFDWLRQV�VXFK�DV
DXGLR�LQVWUXPHQW�FDOLEUDWLRQ��PXOWLWRQH�VLJQDO�JHQHUDWLRQ�IRU�SURGXFWLRQ�WHVW��EURDGFDVW
V\VWHP�WHVWLQJ��DQG�ORZ�ELW�UDWH�FRGHU�WHVWLQJ��&XVWRP�DUELWUDU\�ZDYHIRUP�ILOHV�PD\�EH
FUHDWHG�E\�DQ�H[WHUQDO�SURJUDP�FDOOHG�0$.(:$9��(;(�WKDW�LV�SURYLGHG�ZLWK�WKH�$3:,1
VRIWZDUH�RQ�WKH�&'�520��LQFOXGHG�ZLWK�WKLV�PDQXDO���5HIHU�WR�WKH�$3:,1�8VHUnV�0DQXDO�IRU
6\VWHP�7ZR��VHFWLRQ�����o0XOWLWRQH�*HQHUDWLRQ�IURP�)LOHV�p�DQG�D�VXEVHFWLRQ�HQWLWOHG
o&UHDWLQJ�:DYHIRUP�)LOHV�ZLWK�0$.(:$9��p�IRU�PRUH�LQIRUPDWLRQ�DERXW�FUHDWLQJ�FXVWRP
DUELWUDU\�ZDYHIRUP�ILOHV�

7KH�SURFHVV�RI�FUHDWLQJ�D�PXOWLWRQH�ZDYHIRUP�ZLWK�0$.(:$9��UHVXOWV�LQ�ZDYHIRUP�ILOH�DQG
D�ILOH�FRQWDLQLQJ�D�OLVW�RI�WKH�H[DFW�VLQHZDYH�IUHTXHQFLHV�FUHDWHG�LQ�WKH�ZDYHIRUP��1RWH�WKDW
WKHVH�IUHTXHQFLHV�DUH�FRUUHFW�RQO\�LI�WKH�ZDYHIRUP�LV�JHQHUDWHG�DW�WKH�VDPSOH�UDWH�VSHFLILHG
RQ�WKH�0$.(:$9��FRPPDQG�OLQH��,Q�RUGHU�WR�XVH�WKH�PXOWLWRQH�DUELWUDU\�ZDYHIRUP�ZLWK
WKH�6\VWHP�7ZR�YLD�WKH�*3,%�LQWHUIDFH��\RX�PXVW�NQRZ�WKH�IUHTXHQFLHV�FRQWDLQHG�LQ�WKH
DUELWUDU\�ZDYHIRUP�ILOH�DQG�\RX�PXVW�ORDG�WKH�ZDYHIRUP�ILOH�LQWR�WKH�6\VWHP�7ZR�ZDYHIRUP
PHPRU\�
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0DQDJLQJ�*HQHUDWRU�:DYHIRUP�0HPRU\
7KH�6\VWHP�7ZR�*3,%�SURFHVVRU�SURYLGHV�PHPRU\�VSDFH�WR�VWRUH�PDQ\�GRZQORDGHG
DUELWUDU\�ZDYHIRUPV��7KH�ZDYHIRUPV�PD\�EH�VWRUHG�LQ�WKLV�PHPRU\�VSDFH�DQG�WKHQ�ORDGHG
LQWR�WKH�'63�SURFHVVRU�DV�QHHGHG�IRU�GLIIHUHQW�WHVWV��7KLV�PHPRU\�VSDFH�PD\�EH�FRQILJXUHG
WR�RSWLPL]H�WKH�QXPEHU�RI�ZDYHIRUPV�WKDW�PD\�EH�VWRUHG��GHSHQGLQJ�RQ�WKH�VL]H�RI�WKH
ODUJHVW�ZDYHIRUP�GHVLUHG��7KH�:DGEN:ARBCOUNT?�TXHU\�UHWXUQV�WKH�QXPEHU�RI�JHQHUDWRU
DUELWUDU\�ZDYHIRUP�UHJLVWHUV�WKDQ�FDQ�EH�GHILQHG�LQ�WKH�DYDLODEOH�PHPRU\�VSDFH�IRU�D�JLYHQ
VL]H�RI�ZDYHIRUP��VSHFLILHG�LQ�VDPSOH�SRLQWV���7KH�VDPSOH�VL]H�PD\�EH����������������
������������RU�������7KXV�JLYHQ�D�VDPSOH�VL]H�RI�������WKH�6\VWHP�7ZR�*3,%�SURFHVVRU
FDQ�VWRUH����ZDYHIRUPV��7KLV�PHDQV�WKDW���VWHUHR�SDLUV�RI�ZDYHIRUPV�ZLWK�D�VL]H�RI�����
VDPSOHV�PD\�EH�GRZQORDGHG�DQG�VWRUHG�LQ�PHPRU\�XQWLO�QHHGHG�E\�WKH�'63�SURFHVVRU�

7KH�DUELWUDU\�ZDYHIRUP�PHPRU\�PD\�EH�FRQILJXUHG�WR�RSWLPL]H�WKH�QXPEHU�RI�ZDYHIRUPV
ZLWK�WKH�:DGEN:ARBSIZE�FRPPDQG��7KLV�FRPPDQG�UHFRQILJXUHV�WKH�PHPRU\�IRU�WKH�VL]H
RI�ZDYHIRUP�VSHFLILHG�DV�DQ�DUJXPHQW��7KXV�WKH�FRPPDQG�:DGEN:ARBSIZE 2048
SURYLGHV�VSDFH�IRU����ZDYHIRUPV��(DFK�ZDYHIRUP�PD\�EH�QR�ODUJHU�WKDQ������EXW�PD\�EH
VPDOOHU��:DYHIRUPV�WKDW�PD\�DOUHDG\�EH�VWRUHG�LQ�WKLV�PHPRU\�VSDFH�ZLOO�EH�GHOHWHG�ZKHQ
WKLV�FRPPDQG�H[HFXWHV�LI�WKH�VL]H�LV�FKDQJHG��7KXV�LW�LV�SRVVLEOH�WR�FOHDU�DOO�ZDYHIRUPV�IURP
PHPRU\�E\�oUHVL]LQJp�D�GLIIHUHQW�VL]H�DQG�WKHQ�WR�WKH�RULJLQDO�VL]H�

7KH�WDEOH�EHORZ�VKRZV�WKH�E\WH�FRXQW�IRU�GLIIHUHQW�VL]HV�RI�ZDYHIRUPV�FUHDWHG�E\
0$.(:$9��DQG�WKH�PD[LPXP�QXPEHU�RI�UHJLVWHUV�WKDW�PD\�EH�VSHFLILHG�ZLWK�WKH�$5%6,=(
FRPPDQG�IRU�HDFK�ZDYHIRUP�VDPSOH�VL]H�

7DEOH������$UELWUDU\�:DYHIRUP�%\WH�&RXQW�	�5HJLVWHU�&RXQW

Waveform Sample Size Waveform Byte Count Maximum Registers

8192 24832 16

4096 12544 31

2048 6400 62

1024 3328 119

512 1794 221

256 1024 388

/RDGLQJ�$UELWUDU\�:DYHIRUPV�LQWR�*HQHUDWRU

:DYHIRUP�0HPRU\�5HJLVWHUV
$�ZDYHIRUP�EHFRPHV�DYDLODEOH�IRU�ORDGLQJ�LQWR�RQH�RI�WKH�'63�JHQHUDWRU�EXIIHUV�ZKHQ�LW
KDV�EHHQ�GRZQORDGHG�LQWR�D�ZDYHIRUP�UHJLVWHU��$UELWUDU\�ZDYHIRUPV�DUH�GRZQORDGHG�IURP
WKH�*3,%�V\VWHP�FRQWUROOHU�WR�D�6\VWHP�7ZR�*3,%�ZDYHIRUP�UHJLVWHU�ZLWK�WKH
:DGEN:ARBLOAD�FRPPDQG��7KH�ILUVW�FRPPDQG�DUJXPHQW�VSHFLILHV�WKH�ZDYHIRUP�UHJLVWHU
WR�UHFHLYH�WKH�ZDYHIRUP�GDWD��7KH�VHFRQG�FRPPDQG�DUJXPHQW�LV�D�GHILQLWH�OHQJWK�DUELWUDU\
EORFN�WKDW�FRQWDLQV�WKH�ZDYHIRUP�GDWD��7KLV�GDWD�LV�WKH�GDWD�FRQWDLQHG�LQ�D�ZDYHIRUP�ILOH
FUHDWHG�E\�WKH�0$.(:$9��SURJUDP��7KH�H[DFW�VL]H�RI�WKH�ILOH�LQ�E\WHV�LV�WKH�E\WH�FRXQW�WKDW
PXVW�EH�VSHFLILHG�LQ�WKH�DUELWUDU\�EORFN�E\WH�FRXQW�ILHOG��7KLV�E\WH�FRXQW�PD\�EH�GHWHUPLQHG
E\�ORRNLQJ�DW�WKH�ILOH�VL]H�VKRZQ�LQ�WKH�ILOH�SURSHUWLHV�GLDORJ�ER[�LQ�:,1�����,Q�RUGHU�WR�EXLOG
WKH�:DGEN:ARBLOAD�FRPPDQG�SURSHUO\�IRU�D�ZDYHIRUP�RI������VDPSOHV�IRU�ZDYHIRUP
UHJLVWHU����WKH�OLWHUDO�VWULQJ�o�'*(1�$5%/2$'���������p�PD\�EH�FRQFDWHQDWHG�WR�WKH
EHJLQQLQJ�RI�DQRWKHU�VWULQJ�FRQWDLQLQJ�WKH�ZDYHIRUP�ILOH�GDWD�

)RU�H[DPSOH��D�ZDYHIRUP�ZLWK������VDPSOHV�ZRXOG�EH�ORDGHG�LQWR�UHJLVWHU���ZLWK�WKH
IROORZLQJ�FRPPDQG�LQ�ZKLFK�WKH�GDWD�LQ�WKH�ZDYHIRUP�ILOH�LV�UHSUHVHQWHG�E\�oEEep��

�'*(1�$5%/2$'���������EEe
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/RDGLQJ�*HQHUDWRU�:DYHIRUP�0HPRU\�5HJLVWHUV

LQWR�WKH�'63�*HQHUDWRU
7KH��'*(1�$5%:)0�FRPPDQG�LV�XVHG�WR�ORDG�D�ZDYHIRUP�IURP�RQH�RI�WKH�JHQHUDWRU
ZDYHIRUP�UHJLVWHUV�LQWR�RQH�RU�ERWK�RI�WKH�WZR�'63�JHQHUDWRU�EXIIHUV��)RU�H[DPSOH��WR�ORDG
ZDYHIRUP�UHJLVWHU���LQWR�'63�JHQHUDWRU�EXIIHU���DQG�ZDYHIRUP�UHJLVWHU���LQWR�'63�JHQHUDWRU
EXIIHU����VHQG�WKH�IROORZLQJ�FRPPDQG�

:DGEN:ARBWFM 5,6

,I�WKH�VDPH�ZDYHIRUP�LV�GHVLUHG�IRU�ERWK�'63�JHQHUDWRU�EXIIHUV��WKHQ�WKH�VDPH�JHQHUDWRU
ZDYHIRUP�UHJLVWHU�PD\�EH�VSHFLILHG�IRU�ERWK�FKDQQHOV��RU�RQH�RI�WKH�FKDQQHOV�PD\�KDYH
UHJLVWHU���VSHFLILHG��5HJLVWHU���IRU�HLWKHU�FKDQQHO�FDXVHV�ERWK�FKDQQHOV�WR�EH�ORDGHG�ZLWK�WKH
QRQ�]HUR�UHJLVWHU�QXPEHU��IRU�H[DPSOH��WKH�FRPPDQG�:DGEN:ARBWFM 0,6�ORDGV�ERWK
FKDQQHOV�ZLWK�WKH�ZDYHIRUP�IURP�UHJLVWHU���

1RWH�WKDW�DUELWUDU\�ZDYHIRUPV�ZLOO�QRW�EH�SUHVHQW�DW�WKH�DQDORJ�JHQHUDWRU�RXWSXW�RU�WKH
GLJLWDO�JHQHUDWRU�RXWSXW�XQOHVV�WKH�$5%�ZDYHIRUP�LV�VHOHFWHG�ZLWK�WKH�:AGEN:WFM
DAARBITRARY,NONE�RU�:DGEN:WFM ARBITRARY,NONE�FRPPDQGV�DIWHU�WKH
:DGEN:ARBWFM�FRPPDQG�KDV�ORDGHG�ZDYHIRUPV�LQWR�WKH�'63�GLJLWDO�JHQHUDWRU�EXIIHUV�
7KH�HUURU�PHVVDJH��:ERRS 507,7,":DGEN:WFM, DGEN, DSP DOES NOT CONTAIN
ARB." ��ZLOO�UHVXOW�LI�DUELWUDU\�ZDYHIRUPV�DUH�QRW�ORDGHG�LQWR�WKH�'63�GLJLWDO�JHQHUDWRU
ZDYHIRUP�EXIIHUV�ILUVW�ZLWK�WKH��'*(1�$5%:)0�FRPPDQG�

7KH�H[DPSOH�EHORZ�ORDGV�WZR�DUELWUDU\�ZDYHIRUPV�IURP�ILOHV
o&�?$3:,1?:DYHIRUP?;WONOHIW�DJPp�DQG�o&�?$3:,1?:DYHIRUP?;WONULJK�DJPp�LQWR�DUELWUDU\
ZDYHIRUP�UHJLVWHUV���DQG����DQG�WKHQ�ORDGV�ERWK�'63�GLJLWDO�JHQHUDWRU�EXIIHUV�ZLWK�WKRVH
ZDYHIRUPV��7KHVH�WZR�ZDYHIRUPV�HDFK�FRQWDLQ�IUHTXHQFLHV�QRW�SUHVHQW�LQ�WKH�RWKHU�LQ�RUGHU
WR�SHUPLW�VLPXOWDQHRXV�OHYHO��GLVWRUWLRQ��QRLVH��DQG�FURVVWDON�WHVWV�RQ�D�VWHUHR�GHYLFH��7KH
H[DPSOH�GRHV�QRW�VKRZ�KRZ�WKH�ILOH�LV�WUDQVIHUUHG�WR�WKH�*3,%�SRUW�RI�WKH�FRQWUROOHU��<RXU
SURJUDP�FRGH�VKRXOG�DVVHPEOH�D�FRPPDQG�VWULQJ�LQ�WKLV�PDQQHU��LQVHUWLQJ�WKH�ILOH�FRQWHQWV
DIWHU�WKH�DUELWUDU\�EORFN�E\WH�FRXQW��7KH�$XGLR�3UHFLVLRQ�o*3,%�7DONHU�/LVWHQHU�3URJUDPp
SURYLGHG�RQ�WKH�&'�520�LV�GHVLJQHG�WR�DFFHSW�WKLV�VWULQJ�H[DFWO\�DV�LW�DSSHDUV�EHORZ�DQG
WKHQ�VHQG�WKH�ILOH�FRQWHQWV�ZKHQ�LW�HQFRXQWHUV�WKH�ILOH�QDPH�ZLWKLQ�WKH���DQG�!�FKDUDFWHUV�

6HW�WKH�VL]H�RI�DUELWUDU\�ZDYHIRUP�VWRUDJH�UHJLVWHUV�WR������E\WHV�DQG�ORDG�WKH�ZDYHIRUP
GDWD�IURP�ILOHV�o&�?$3:,1?:DYHIRUP?;WONOHIW�DJPp�DQG
o&�?$3:,1?:DYHIRUP?;WONULJK�DJPp�LQWR�UHJLVWHUV���DQG���

:DGEN:ARBSIZE 8192;ARBLOAD 1,#524832 <C:\APWIN\Waveform\Xtlklef
t.agm> ;ARBLOAD 2,#524832 <C:\APWIN\Waveform\Xtlkrigh.agm>

7KH�QH[W�H[DPSOH�VHWV�WKH�RXWSXW�VDPSOH�UDWH�WR����N+]�LQ�RUGHU�WR�JHQHUDWH�WKH�FRUUHFW
IUHTXHQFLHV�LQ�WKH�DUELWUDU\�ZDYHIRUPV��DQG�VHWV�XS�WKH�GLJLWDO�DQG�DQDORJ�RXWSXWV�LQ�RUGHU�WR
JHQHUDWH�WKH�DUELWUDU\�ZDYHIRUPV��7KH�KHDGSKRQH�PRQLWRU�LV�FRQILJXUHG�WR�PRQLWRU�WKH
DQDORJ�JHQHUDWRU�RXWSXW�WR�GHPRQVWUDWH�WKDW�WKH�DUELWUDU\�ZDYHIRUP�LV�SURSHUO\�ORDGHG��%RWK
DQDORJ�DQG�GLJLWDO�JHQHUDWRUV�FUHDWH�WKH�VDPH�DUELWUDU\�ZDYHIRUPV�

:DOUT:RATE 48000 HZ;:DGEN:ARBWFM 1,2;OUTPUT AB;WFM
ARBITRARY,NONE;AMPL A,-10DBFS;AMPL B,-10DBFS;DITHERTYPE
TRI;:AGEN:OUTPUT AB;AMPL A,-10DBV;AMPL B,-10DBV;WFM
DAARBITRARY,NONE;:MON:MODE STEREO;STEREO GENMON
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$FTXLULQJ�0HDVXUHPHQWV
0HDVXUHPHQWV�PD\�EH�DFTXLUHG�IURP�PHDVXUHPHQW�PHWHUV�LQ�WKH�IROORZLQJ�PRGXOHV�RI
6\VWHP�7ZR�

$QDO\]HU��DQDORJ�DXGLR�DQDO\]HU�

'&;�����0XOWLIXQFWLRQ�0RGXOH

'LJLWDO�'RPDLQ�$XGLR�$QDO\]HU

))7�6SHFWUXP�$QDO\]HU

'LJLWDO�,QWHUIDFH�$QDO\]HU

0XOWLWRQH�$XGLR�$QDO\]HU

'LJLWDO�,�2�3DUDPHWHUV

'LJLWDO�6\QFK�5HIHUHQFH�,QSXW

'LJLWDO�,�2�6WDWXV�%LWV

0HDVXUHPHQWV�DUH�SURYLGHG�LQ�UHVSRQVH�WR�VSHFLILF�PHDVXUHPHQW�TXHULHV��$�OLVW�RI
PHDVXUHPHQW�TXHULHV�LV�VKRZQ�LQ�7DEOH�����IRU�HDFK�RI�WKH�PHDVXUHPHQW�PHWHUV��0RVW
PHDVXUHPHQW�PHWHUV�KDYH�D�VHWWOLQJ�FDSDELOLW\��0RVW�PHDVXUHPHQW�TXHULHV�UHTXLUH�D�FKDQQHO
DUJXPHQW�DQG�D�PHDVXUHPHQW�XQLW�DUJXPHQW�

0HWHUV�ZLWK�VHWWOLQJ�FDSDELOLW\�SURYLGH�PHDVXUHPHQW�UHVSRQVHV�ZLWK�WZR�DUJXPHQW�YDOXHV�
7KH�QXPHULFDO�PHDVXUHPHQW�GDWD�ZLWK�D�XQLW�VXIIL[�LV�WKH�ILUVW�UHVSRQVH�DUJXPHQW��7KH
VHFRQG�UHVSRQVH�DUJXPHQW�LQGLFDWHV�WKH�VHWWOHG�VWDWH�RI�WKH�PHDVXUHPHQW�LI�VHWWOLQJ�KDV�EHHQ
HQDEOHG�IRU�WKDW�PHDVXUHPHQW�

)RU�H[DPSOH��WKH�PHDVXUHPHQW�TXHU\�IRU�WKH�DQDORJ�DQDO\]HU�FKDQQHO�$�OHYHO�PHWHU�LQ�'%9
XQLWV�LV��:ANLR:LEVEL? A,DBV ��7KH�UHVSRQVH�LV��:ANLR:LEVEL 12.0322DBV,0 ��7KH
UHVSRQVH�KHDGHU�PD\�EH�RPLWWHG�ZLWK�WKH�XVH�RI�WKH�HEADER OFF�FRPPDQG��7KH
PHDVXUHPHQW�TXHU\�DERYH�PD\�EH�VHW�XS�IRU�QR�PHDVXUHPHQW�TXHU\�UHVSRQVH�KHDGHU�ZLWK�
:HEADER OFF;:ANLR:LEVEL? A,DBV ��7KH�UHVXOW�LV��12.0322DBV,0 ��7KH���LQ�WKH
VHFRQG�DUJXPHQW�LQGLFDWHV�WKDW�WKH�PHDVXUHPHQW�ZDV�HLWKHU�VHWWOHG�RU�WKDW�VHWWOLQJ�ZDV�QRW
HQDEOHG���7KH�UHVSRQVH�ZLOO�EH�D���LI�VHWWOLQJ�ZDV�HQDEOHG�DQG�WKH�VHWWOLQJ�DOJRULWKP�WLPHG
RXW�LQ�WKH�SURFHVV�RI�DFTXLULQJ�D�VHWWOHG�PHDVXUHPHQW�
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7DEOH�������0HDVXUHPHQW�4XHULHV

Measurement Meter Measurement Query Settling
Available

Analog Analyzer Level A :ANLR:LEVEL? A,V Yes

Analog Analyzer Level B :ANLR:LEVEL? B,V Yes

Analog Analyzer Frequency A :ANLR:FREQ? A,HZ Yes

Analog Analyzer Frequency B :ANLR:FREQ? B,HZ Yes

Analog Analyzer Phase :ANLR:PHASE? Yes

Analog Analyzer Function :ANLR:FUNCMETER? V Yes

DCX–127 DMM DC Volt Meter :DCX:DMM? V Yes

DCX-127 DMM Ohm Meter :DCX:DMM? O Yes

DSP Audio Analyzer II Level A :DSP:DANLR:LEVEL? A,FFS Yes

DSP Audio Analyzer II Level B :DSP:DANLR:LEVEL? B,FFS Yes

DSP Audio Analyzer II Frequency A :DSP:DANLR:FREQ? A,HZ Yes

DSP Audio Analyzer II Frequency B :DSP:DANLR:FREQ? B,HZ Yes

DSP Audio Analyzer II Function Meter :DSP:DANLR:FUNCMETER? FFS Yes

DSP FFT Spectrum Analyzer Peak Meter 1 :DSP:FFT:PEAK? 1,FFS No

DSP FFT Spectrum Analyzer Peak Meter 2 :DSP:FFT:PEAK? 2,FFS No

DSP FASTTEST Multitone Audio Analyzer Peak Meter 1 :DSP:FASTTEST:PEAK? 1,FFS No

DSP FASTTEST Multitone Audio Analyzer Peak Meter 2 :DSP:FASTTEST:PEAK? 2,FFS No

DSP MLS Quasi-anechoic Acoustical Tester Peak Meter 1 :DSP:MLS:PEAK? 1,FFS No

DSP MLS Quasi-anechoic Acoustical Tester Peak Meter 2 :DSP:MLS:PEAK? 2,FFS No

DSP Bittest Data Meter A :DSP:BITTEST:DATA? A,HEX No

DSP Bittest Data Meter B :DSP:BITTEST:DATA? B,HEX No

DSP Bittest Error Counter A :DSP:BITTEST:ERROR? A,HEX No

DSP Bittest Error Counter B :DSP:BITTEST:ERROR? B,HEX No

Digital Input Peak-to-Peak Interface Signal Amplitude :DIN:AMPL? Yes

Digital Input Active Bits or Data Bits A :DIN:BITS? A No

Digital Input Active Bits or Data Bits B :DIN:BITS? B No

Digital Input Jitter :DIN:JITTER? Yes

Digital Input Delay From Generator Output :DIN:ODELAY? Yes

Digital Input Audio Peak Level A :DIN:PEAK? A,FFS No

Digital Input Audio Peak Level B :DIN:PEAK? B,FFS No

Digital Input Sample Rate :DIN:RATE? HZ Yes

Digital Sync - Reference Input Frequency :SYNC:IFReq? No

Digital Sync - Input Delay from Reference Input :SYNC:IDELay? Yes
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0HDVXUHPHQW�6HWWOLQJ
0DQ\�PHDVXUHPHQWV�PD\�EH�PDGH�ZLWK�WKH�LQWHUQDO�VHWWOLQJ�DOJRULWKPV�HQDEOHG��7KHVH
DOJRULWKPV�DQG�WKHLU�SDUDPHWHUV�SURFHVV�D�VHULHV�RI�PHDVXUHPHQWV�LQ�RUGHU�WR�SURYLGH�D
VLQJOH�VHWWOHG�PHWHU�PHDVXUHPHQW�LQ�UHVSRQVH�WR�WKH�PHDVXUHPHQW�TXHU\��7KH�VHWWOLQJ
SDUDPHWHUV�IRU�HDFK�PHWHU�DUH�LQGLYLGXDOO\�VSHFLILHG�ZLWK�WKH�VHWWOLQJ�FRPPDQGV�

:KHQ�PHDVXUHPHQWV��WKURXJKRXW�WKLV�GRFXPHQW��oPHDVXUHPHQWVp�DQG�oUHDGLQJVp�DUH�XVHG
V\QRQ\PRXVO\��DUH�WDNHQ�WKHUH�DUH�WKUHH�SRVVLEOH�VHWWOLQJ�UHVXOWV�

1RQVHWWOHG�5HDGLQJ���VHWWOLQJ�LV�WXUQHG�RII�RU�QRW�LPSOHPHQWHG�

8QVHWWOHG�5HDGLQJ���VHWWOLQJ�LV�HQDEOHG��EXW�WKH�VHULHV�RI�PHDVXUHPHQWV�GLG�QRW�VHWWOH�LQ
WLPH���$Q�XQVHWWOHG�UHDGLQJ�ZLOO�UHWXUQ�WKH�DYHUDJH�RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ
TXHXH�

6HWWOHG�5HDGLQJ���VHWWOLQJ�LV�HQDEOHG��DQG�D�VHULHV�RI�PHDVXUHPHQWV�PHHW�WKH�VHWWOLQJ
FULWHULD�ZLWKLQ�WKH�WLPH�VSHFLILHG�E\�WKH�VHWWOLQJ�WLPHRXW�SHULRG�

5HVSRQVHV�WR�PHDVXUHPHQW�TXHULHV�FRQVLVW�RI�KHDGHUV�DQG�DUJXPHQWV��7KH�KHDGHUV�LQGLFDWH
WKH�PHWHU���$UJXPHQWV�FRQWDLQ�WKH�PHDVXUHPHQW�YDOXH�DQG�WKH�VHWWOLQJ�VWDWXV��)RU�H[DPSOH�
:ANLR:FREQ? A,DHZ �UHTXHVWV�D�IUHTXHQF\�PHDVXUHPHQW��LQ�GHOWD�+]��IURP�WKH�FKDQQHO�$
IUHTXHQF\�PHWHU��$QDORJ�$QDO\]HU���7KH�UHVSRQVH�FRXOG�KDYH�WZR�IRUPV��:ANLR:FREQ
1000.17HZ,0 �RU�:ANLR:FREQ 1883.06HZ,1 �

7KH�VHFRQG�DUJXPHQW�LQGLFDWHV�ZKHWKHU�WKLV�ZDV�D�QRQ�VHWWOHG�RU�VHWWOHG�UHDGLQJ������RU�DQ
XQVHWWOHG�UHDGLQJ�����GXH�WR�D�VHWWOLQJ�WLPHRXW�

6HWWOLQJ�3DUDPHWHUV
7KH�VHWWOLQJ�DOJRULWKP�DFTXLUHV�PHDVXUHPHQWV�LQ�D�TXHXH�XQWLO�WKH�VHWWOLQJ�FULWHULD�KDYH�EHHQ
IXOILOOHG�RU�XQWLO�D�WLPH�RXW�YDOXH�KDV�EHHQ�H[FHHGHG��7KH�SDUDPHWHUV�RI�WKH�VHWWOLQJ
FRPPDQGV�DUH�$/*25,7+0��)/225��72/(5$1&(��32,176��'(/$<��7,0(287��DQG
75,**(5�

$/*25,7+0�VSHFLILHV�RQH�RI�VHYHUDO�DOJRULWKPV�IRU�SURFHVVLQJ�WKH�VWDWLVWLFDO�GLIIHUHQFHV
EHWZHHQ�PHDVXUHPHQWV�LQ�WKH�VHWWOLQJ�TXHXH��&KRLFHV�IRU�$/*25,7+0�DUH�121(��)/$7�
(;3��DQG�$9*�

121(�WXUQV�RII�WKH�VHWWOLQJ�DOJRULWKP��GLVDEOHV�WKH�VHWWOLQJ�SURFHVV��DQG�FDXVHV�D
PHDVXUHPHQW�WR�EH�DFTXLUHG�LPPHGLDWHO\�DQG�UHWXUQHG�LQ�WKH�PHDVXUHPHQW�TXHU\�UHVSRQVH
LPPHGLDWHO\�

7KH�)/$7�DOJRULWKP�DSSOLHV�WKH�VDPH�72/(5$1&(�WR�DOO�VXFFHVVLYH�PHDVXUHPHQWV�LQ�WKH
TXHXH��7KH�)/$7�DOJRULWKP�JXDUDQWHHV�WKDW�PHDVXUHPHQW�WUDQVLHQWV�KDYH�EHHQ�VHWWOHG�WR�WKH
VSHFLILHG�72/(5$1&(�IRU�VRPH�WLPH��ZKLFK�WHQGV�WR�WDNH�ORQJHU�WKDQ�WKH�(;3�DOJRULWKP�

7KH�(;3�DOJRULWKP�DSSOLHV�H[SRQHQWLDO�ZHLJKWLQJ�WR�WKH�72/(5$1&(�XVHG�IRU�HDFK�SDLU�RI
PHDVXUHPHQWV�LQ�WKH�TXHXH��7KH�WROHUDQFH�OLPLW�IRU�WKH�PRVW�UHFHQW�SDLU�RI�PHDVXUHPHQWV�LV
WKH�72/(5$1&(�SDUDPHWHU��7KH�WROHUDQFH�IRU�WKH�VHFRQG�DQG�WKLUG�ROGHVW�PHDVXUHPHQWV�LQ
WKH�TXHXH�LV�D�IDFWRU�RI���WLPHV�WKH�72/(5$1&(�SDUDPHWHU��7KH�WROHUDQFH�IRU�WKH�IRXUWK
DQG�WKLUG�ROGHVW�PHDVXUHPHQWV�LQ�WKH�TXHXH�LV�D�IDFWRU�RI���WLPHV�WKH�72/(5$1&(
SDUDPHWHU��DQG�VR�IRUWK�IRU�WKH�QXPEHU�RI�PHDVXUHPHQWV�LQ�WKH�TXHXH�VSHFLILHG�E\�32,176�

7KH�$9(5$*(�DOJRULWKP�DFTXLUHV�WKH�QXPEHU�RI�FRQVHFXWLYH�PHDVXUHPHQWV�VSHFLILHG�E\
WKH�32,176�SDUDPHWHU��FRPSXWHV�WKHLU�PDWKHPDWLFDO�DYHUDJH��DQG�UHWXUQV�WKH�DYHUDJH�LQ
WKH�PHDVXUHPHQW�TXHU\�UHVSRQVH���72/(5$1&(�DQG�)/225�YDOXHV�DUH�LJQRUHG�ZKHQ�WKH
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$9(5$*(�DOJRULWKP�LV�VSHFLILHG���7KH�$9(5$*(�DOJRULWKP�LV�SDUWLFXODUO\�XVHIXO�ZKHQ�WKH
VLJQDO�LV�IXQGDPHQWDOO\�QRLV\�DQG�PLJKW�QHYHU�VHWWOH�ZLWKLQ�D�SUDFWLFDO�72/(5$1&(�

)/225�VHWV�D�ORZHU�QXPHULFDO�ERXQG��EHORZ�ZKLFK�PHDVXUHPHQWV�LQ�WKH�VHWWOLQJ�TXHXH
ZKRVH�GLIIHUHQFH�LV�OHVV�WKDQ�WKLV�YDOXH�ZLOO�EH�FRQVLGHUHG�VHWWOHG��7KLV�VHWV�D�OLPLW�RQ
PHDVXUHPHQW�UHVROXWLRQ�IRU�SXUSRVHV�RI�FRPSDULQJ�PHDVXUHPHQWV�

32,176�VSHFLILHV�WKH�QXPEHU�RI�PHDVXUHPHQWV�WR�EH�XVHG�IRU�VHWWOLQJ�FDOFXODWLRQV��VL]H�RI
WKH�VHWWOLQJ�TXHXH��

72/(5$1&(�LV�WKH�SHUFHQW�RI�FKDQJH�EHWZHHQ�VXFFHVVLYH�PHDVXUHPHQWV�LQ�WKH�VHWWOLQJ
TXHXH�

'(/$<�LV�D�GHOD\�LQ�VHFRQGV�WR�ZDLW�EHIRUH�EHJLQQLQJ�WR�DFTXLUH�PHDVXUHPHQWV�LQWR�WKH
VHWWOLQJ�TXHXH��7KLV�SDUDPHWHU�LV�SURYLGHG�WR�DOORZ�D�VWLPXOXV�VLJQDO�WR�VWDELOL]H�EHIRUH
PHDVXUHPHQW�DFTXLVLWLRQ�EHJLQV�

7,0(287�VSHFLILHV�WKH�PD[LPXP�OHQJWK�RI�WLPH�WKDW�PHDVXUHPHQWV�ZLOO�EH�DFFXPXODWHG
LQWR�WKH�VHWWOLQJ�TXHXH��7KH�VHWWOLQJ�DOJRULWKP�ZLOO�SURFHVV�PHDVXUHPHQWV�LQ�WKH�VHWWOLQJ
TXHXH�XQWLO�D�PHDVXUHPHQW�PHHWV�WKH�VHWWOLQJ�FULWHULD�RU�XQWLO�WKLV�WLPH�LV�H[FHHGHG�

75,**(5�UHVWDUWV�WKH�LQWHUQDO�PHDVXUHPHQW�SURFHVV�ZKHQ�D�PHDVXUHPHQW�TXHU\�LV�UHFHLYHG�
7KH�FXUUHQW�PHDVXUHPHQW�F\FOH�LV�DERUWHG�DQG�D�QHZ�PHDVXUHPHQW�F\FOH�LV�VWDUWHG��7KLV
V\QFKURQL]HV�WKH�LQWHUQDO�PHDVXUHPHQW�F\FOH�ZLWK�WKH�UHFHLSW�RI�D�PHDVXUHPHQW�TXHU\�

7KH�VHWWOLQJ�DOJRULWKP�EHJLQV�E\�ZDLWLQJ�WKH�WLPH�VSHFLILHG�E\�'HOD\��VWDUWLQJ�D�WLPHU�
DFTXLULQJ�WKH�ILUVW�PHDVXUHPHQW�DQG�SODFLQJ�LW�LQWR�WKH�VHWWOLQJ�TXHXH��DQG�WHVWLQJ�HODSVHG
WLPH�DJDLQVW�WKH�WLPHRXW�SDUDPHWHU��,I�D�WLPHRXW�KDV�RFFXUUHG��WKHQ�WKH�DYHUDJH�RI�WKH
UHDGLQJV�LQ�WKH�VHWWOLQJ�TXHXH�LV�WKH�UHVSRQVH�WR�WKH�PHDVXUHPHQW�TXHU\�DQG�WKH�WLPHRXW
DUJXPHQW�LV�VHW�WR���

,I�32,176�LV�WZR��D�VHFRQG�PHDVXUHPHQW�LV�DFTXLUHG�DQG�SODFHG�LQWR�WKH�PHDVXUHPHQW
TXHXH��7KLV�PHDVXUHPHQW�LV�FRQVLGHUHG�VHWWOHG�LI�WKH�SHUFHQW�GLIIHUHQFH�EHWZHHQ�LW�DQG�WKH
SUHYLRXV�UHDGLQJ�LV�OHVV�WKDQ�WKH�WROHUDQFH�RU�LW�LV�OHVV�WKDQ�WKH�5HVROXWLRQ�SDUDPHWHU��,I�WKH
VHFRQG�UHDGLQJ�PHHWV�WKH�VHWWOLQJ�FULWHULD��WKHQ�LW�LV�UHWXUQHG�DV�WKH�VHWWOHG�PHDVXUHPHQW�ZLWK
��IRU�WKH�VHFRQG�UHVSRQVH�SDUDPHWHU��,I�WKH�VHFRQG�UHDGLQJ�LV�QRW�VHWWOHG��DQRWKHU
PHDVXUHPHQW�LV�DFTXLUHG�DQG�FRPSDUHG�WR�WKH�SUHYLRXV�PHDVXUHPHQW�LQ�OLNH�PDQQHU�XQWLO
HLWKHU�D�PHDVXUHPHQW�PHHWV�WKH�VHWWOLQJ�FULWHULD�RU�D�WLPHRXW�RFFXUV��7KH�VHTXHQFH�LV
UHSHDWHG�DQG�HDFK�QHZ�PHDVXUHPHQW�LV�SODFHG�LQWR�WKH�VHWWOLQJ�TXHXH�DQG�FRPSDUHG�ZLWK
WKH�SUHYLRXV�PHDVXUHPHQW�LQ�WKH�TXHXH�IRU�7ROHUDQFH�DQG�5HVROXWLRQ�

,I�32,176�LV�WKUHH��D�WKLUG�PHDVXUHPHQW�LV�DFTXLUHG�DQG�SODFHG�LQWR�WKH�VHWWOLQJ�TXHXH��7KLV
PHDVXUHPHQW�LV�FRPSDUHG�WR�WKH�RWKHU�WZR�PHDVXUHPHQWV�LQ�WKH�TXHXH�IRU�VHWWOLQJ�FULWHULD�LQ
OLNH�PDQQHU��,I�WKH�WKLUG�UHDGLQJ�LV�VHWWOHG�ZLWK�UHVSHFW�WR�ERWK�WKH�ILUVW�UHDGLQJ�DQG�WKH
VHFRQG�UHDGLQJ��LW�LV�UHWXUQHG�DV�WKH�VHWWOHG�UHDGLQJ��,I�D�WLPH�RXW�KDV�QRW�RFFXUUHG�DQG�D
VHWWOHG�UHDGLQJ�KDV�QRW�EHHQ�IRXQG��DQRWKHU�UHDGLQJ�LV�DFTXLUHG�DQG�FRPSDUHG�WR�WKH
SUHYLRXV�WZR�UHDGLQJV��7KLV�VDPH�SURFHVV�LV�UHSHDWHG�IRU�DV�PDQ\�PHDVXUHPHQWV�VSHFLILHG
E\�32,176�IRU�WKH�PHDVXUHPHQW�PHWHU��7KH�SURFHVV�LV�UHSHDWHG�XQWLO�HLWKHU�D�VHWWOHG�UHDGLQJ
LV�IRXQG�RU�D�WLPHRXW�RFFXUV�
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6\QFKURQL]LQJ�0HDVXUHPHQWV�DQG�(YHQWV�ZLWK�WKH

23&�&RPPDQG
0HDVXUHPHQWV�DQG�HYHQWV�PD\�EH�V\QFKURQL]HG�ZLWK�WKH�*3,%�V\VWHP�FRQWUROOHU�LQ�RUGHU�WR
FRQWURO�ZKHQ�WKH�RXWSXW�TXHXH�LV�WR�EH�UHDG�DIWHU�FRPPDQGV�KDYH�EHHQ�VHQW�WR�WKH
LQVWUXPHQW��7KH�PRVW�EDVLF�WHFKQLTXH�LQYROYHV�VHWWLQJ�D�ORQJ�WLPHRXW�IRU�WKH�V\VWHP
FRQWUROOHU�ZKHQ�D�UHDG�RI�WKH�6\VWHP�7ZR�RXWSXW�TXHXH�LV�DWWHPSWHG��7KH�OHQJWK�RI�WKH
WLPHRXW�PXVW�EH�ORQJHU�WKDQ�WKH�H[SHFWHG�WLPH�IRU�D�UHVSRQVH�IURP�WKH�LQVWUXPHQW�LQ�RUGHU
WR�XVH�WKLV�WHFKQLTXH�VXFFHVVIXOO\��7KLV�WHFKQLTXH�ZLOO�UHDG�RQH�RU�PRUH�TXHU\�UHVSRQVHV
IURP�WKH�6\VWHP�7ZR�RXWSXW�TXHXH�EXW�GRHV�QRW�JXDUDQWHH�WKDW�DOO�UHVSRQVHV�WKDW�DUH
H[SHFWHG�ZLOO�EH�UHDG��$�EHWWHU�WHFKQLTXH�LV�DYDLODEOH�IRU�WKLV�DSSOLFDWLRQ��WKH�2SHUDWLRQ
&RPSOHWH�HYHQW��23&��

7KH�2SHUDWLRQ�&RPSOHWH�HYHQW�VHWV�WKH�2SHUDWLRQ�&RPSOHWH�HYHQW�ELW�LQ�WKH�6WDQGDUG�(YHQW
6WDWXV�5HJLVWHU�ZKHQ�WKH�23&�RFFXUV�LQ�WKH�PHVVDJH�VHQW�WR�6\VWHP�7ZR��0HVVDJH�XQLWV�LQ
WKH�6\VWHP�7ZR�LQSXW�TXHXH�DUH�H[HFXWHG�LQ�WKH�RUGHU�UHFHLYHG��WKHUHIRUH��DOO�PHVVDJHV
SULRU�WR�WKH�LQVWDQFH�RI�D�23&�PHVVDJH�PXVW�EH�H[HFXWHG�EHIRUH�WKH�23&�PHVVDJH�ZLOO
FDXVH�WKH�23&�ELW�WR�EH�VHW��7KH�(6(���FRPPDQG�PXVW�EH�XVHG�WR�HQDEOH�WKH�23&�ELW�LQ
WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU�WR�FDXVH�WKH�(YHQW�6WDWXV�%LW�WR�EH�VHW�LQ�WKH�6WDWXV�%\WH
5HJLVWHU��7KXV��ZKHQ�(6(���KDV�EHHQ�VHQW�DQG�ZKHQ�WKH�23&�LV�H[HFXWHG�LQ�WKH�6\VWHP
7ZR�LQSXW�TXHXH��WKH�(6%�ELW�ZLOO�EH�VHW�LQ�WKH�6WDWXV�%\WH�5HJLVWHU��7KH�DSSOLFDWLRQ
SURJUDP�PD\�DFTXLUH�WKH�VWDWXV�E\WH�E\�SHUIRUPLQJ�D�VHULDO�SROO�RI�WKH�6\VWHP�7ZR��7KH
VWDWXV�E\WH�PD\�EH�FRPSDUHG�ZLWK�D�ELW�PDVN�WR�GHWHUPLQH�WKDW�WKH�(6%�ELW�LV�VHW�DQG�WKHQ
WDNH�DSSURSULDWH�DFWLRQ�

7KH�9LVXDO�%DVLF�FRGH�LQ�)LJXUH�����LOOXVWUDWHV�DQ�DOJRULWKP�IRU�VHULDO�SROOLQJ�WKH�VWDWXV�E\WH
UHJLVWHU�DQG�FRPSDULQJ�WKH�ELWV�LQ�WKH�VHULDO�SROO�UHVSRQVH�ZLWK�D�PDVN�WR�GHWHUPLQH�LI�WKH
(6%�ELW��(YHQW�6WDWXV�%LW��KDV�EHHQ�VHW��7KLV�DOJRULWKP�LQFOXGHV�D�WLPHRXW�SDUDPHWHU�LQ�RUGHU
WR�DOORZ�WKH�DSSOLFDWLRQ�SURJUDPPHU�WR�KDQGOH�D�WLPHRXW�DV�DQ�HUURU��7KLV�FRGH�LV�SURYLGHG
LQ�WKH�o6�*B*3,%B,2B��EDVp�ILOH�RQ�WKH�&'�5RP�SURYLGHG�ZLWK�WKLV�PDQXDO��1RWH�WKDW�WKH
ibrsp �VHULDO�SROO�URXWLQH�LV�SURYLGHG�E\�1DWLRQDO�,QVWUXPHQWV�,QF�

Public Function WaitForESB(fTimeout As Single) As Boolean
  ' Wait for the Event Status Bit to be set in the Status Byte Register
  ' Serial Poll until ESB bit in status byte is True or until timeout
  ' Serial Poll repetition rate is 0.1 of timeout interval or 0.055 seconds, whichever is

larger.
  Static iSPR As Integer, fStartTime As Single, fDelay As Single
  fDelay = fTimeout / 10
  If fDelay < 0.055 Then fDelay = 0.055
  fStartTime = Timer
  WaitForESB = False
  Do
    Delay fDelay
    ' Read the System Two status byte iSPR with a Serial Poll.
    ibrsp S2G, iSPR
    WaitForESB = iSPR And 32 ' True if ESB bit is set, else False
    ' Let other Windows tasks run too.
    DoEvents
  ' Loop While no ESB bit and no timeout.
  Loop While WaitForESB = False And Timer - fStartTime < fTimeout
End Function

)LJXUH������9LVXDO�%DVLF�:DLW)RU(6%�)XQFWLRQ�LQ�ILOH�6�*B*3,%B,2B��EDV

7KH�23&�ELW�PXVW�EH�FOHDUHG�IURP�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU�EHIRUH�DQRWKHU�23&
HYHQW�ZLOO�EH�UHFRJQL]HG��7KLV�PD\�EH�DFFRPSOLVKHG�E\�UHDGLQJ�WKH�6WDQGDUG�(YHQW�6WDWXV
5HJLVWHU�ZLWK�WKH�(65"�TXHU\�RU�E\�VHQGLQJ�WKH�&/6�FRPPDQG��1RWH��KRZHYHU��WKDW�WKH
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&/6�FRPPDQG�ZLOO�FOHDU�DQ\�TXHU\�UHVSRQVHV�LQ�WKH�RXWSXW�TXHXH��WKHUHIRUH�LW�PXVW�EH
XVHG�FDUHIXOO\�

7KH�0$9�ELW��0HVVDJH�$9DLODEOH��PD\�DOVR�EH�XVHG�WR�GHWHFW�WKDW�TXHU\�UHVSRQVHV�DUH
DYDLODEOH�LQ�WKH�6\VWHP�7ZR�RXWSXW�TXHXH��7KH�0$9�ELW�LV�VHW�LQ�WKH�VWDWXV�E\WH�UHJLVWHU
ZKHQHYHU�RQH�RU�PRUH�E\WHV�DUH�DYDLODEOH�LQ�WKH�RXWSXW�TXHXH��+RZHYHU��WKLV�GRHV�QRW
JXDUDQWHH�WKDW�DOO�TXHU\�UHVSRQVHV�DUH�DYDLODEOH��7KXV��23&�LV�D�PRUH�UHOLDEOH�LQGLFDWRU�WKDW
DOO�TXHU\�UHVSRQVHV�DUH�UHDG\�WR�EH�UHDG�IURP�WKH�RXWSXW�TXHXH�

6WLPXOXV�DQG�5HVSRQVH�0HDVXUHPHQW

6ZHHSV
6\VWHP�7ZR�*3,%�FRPPDQGV�VLPSOLI\�WKH�SURFHVV�RI�VZHHSLQJ�D�VWLPXOXV�SDUDPHWHU�DQG
DFTXLULQJ�PHDVXUHPHQWV�IRU�HDFK�VWLPXOXV�SDUDPHWHU�YDOXH��7KH�9LVXDO�%DVLF�SURJUDP
H[DPSOHV�EHORZ�LOOXVWUDWH�KRZ�WR�LPSOHPHQW�GLIIHUHQW�W\SHV�RI�PHDVXUHPHQW�VZHHSV�

7KH�SURJUDP�H[DPSOHV�DUH�ZULWWHQ�IRU�9LVXDO�%DVLF�����WR�LOOXVWUDWH�WKH�DSSURSULDWH�6\VWHP
7ZR�*3,%�FRPPDQGV�DQG�PHDVXUHPHQW�V\QFKURQL]DWLRQ�WHFKQLTXHV��7KLV�FRGH�LV�SURYLGHG
LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�SURYLGHG�ZLWK�WKLV�PDQXDO��7KH�2SHUDWLRQ
&RPSOHWH��23&��ELW�LQ�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU�LV�XVHG�WR�LQGLFDWH�ZKHQ�D
VHTXHQFH�RI�FRPPDQGV�KDYH�EHHQ�H[HFXWHG�SULRU�WR�UHDGLQJ�PHDVXUHPHQW�UHVXOWV��7KLV�LV
SDUWLFXODUO\�LPSRUWDQW�ZKHQ�LW�LV�GHVLUHG�WR�UHDG�PXOWLSOH�PHDVXUHPHQW�TXHU\�UHVSRQVHV�LQ
WKH�6\VWHP�7ZR�*3,%�RXWSXW�TXHXH�

)UHTXHQF\�5HVSRQVH�6ZHHS�²�$QDORJ�*HQHUDWRU

)UHTXHQF\�6ZHHSV�ZLWK�$QDORJ�$QDO\]HU

0HDVXUHPHQWV
7R�VZHHS�WKH�DQDORJ�JHQHUDWRU�RXWSXW�IUHTXHQF\�DQG�PHDVXUH�DQDORJ�DQDO\]HU�OHYHO�DQG
7+'�1��VHW�XS�ERWK�WKH�JHQHUDWRU�DQG�DQDO\]HU�IRU�LQLWLDO�FRQGLWLRQV��7KHQ�EHJLQ�D�ORRS
VWUXFWXUH��VXFK�DV�D�)25�/223��WKDW�LQFUHPHQWV�WKH�JHQHUDWRU�IUHTXHQF\�DQG�WKH�DQDO\]HU
UHVSRQVH�IUHTXHQF\�DQG�DFTXLUHV�WKH�VHWWOHG�PHDVXUHPHQWV��7KH�IUHTXHQF\�RI�WKH�GLVWRUWLRQ
QRWFK�ILOWHU�LV�DXWRPDWLFDOO\�VHW�WR�WKH�IUHTXHQF\�RI�WKH�DQDORJ�JHQHUDWRU�E\�WKH
:ANLR:TUNINGSRC AGEN�DQG�:AGEN:FREQ�FRPPDQGV�

$�VLQJOH�PHVVDJH�ZLWK�PXOWLSOH�RFFXUUHQFHV�RI�D�FRPPDQG�PDFUR�LQYRFDWLRQ��IRU�HDFK
IUHTXHQF\��PD\�EH�XVHG�LI�D�IL[HG�VHW�RI�IUHTXHQFLHV�LV�GHVLUHG��7KH�9LVXDO�%DVLF�SURJUDP
H[DPSOH�EHORZ�VZHHSV����IUHTXHQFLHV�IURP����.+]�WR����+]�DQG�PHDVXUHV�DQDO\]HU
FKDQQHO�$�7+'�1�5DWLR�LQ���XQLWV��/HYHO�LQ�G%U�XQLWV�ZLWK�UHIHUHQFH�WR�WKH�OHYHO�DW�����
+]��DQG�IUHTXHQF\�LQ�+=�XQLWV��7KH�WHVW�UHVXOWV�DUH�IRU�D����EDQG�JUDSKLF�HTXDOL]HU�ZLWK�;/5
LQSXWV�DQG�RXWSXWV��7KLV�FRGH�LV�SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520
SURYLGHG�ZLWK�WKLV�PDQXDO�

�6WDUW�RI�)LJXUH�����

Sub AGEN_ANLR_FreqRespSwp()
  ' Frequency Response Sweep - Analog Generator Frequency Sweeps with Analog Analyzer

Measurements
  TEST_TITLE = "AGEN_ANLR_FreqRespSwp"
  If IsAnalog = False Then
    MsgBox "System Two Analog option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands.
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  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO
INPUT;:AGEN:OUTPUT AB;AMPL A,1V;FREQ 1E3HZ;WFM SINE,SINE;:ANLR:INPUT AB,XLR;CHANNEL
A;MODE THDRATIO;LPF F30K;TUNINGSRC AGEN;RDGRATE AFAST,LEVEL,FREQ,FUNCMETER;RESPONSE
1E3;:SETTLING:ANLR AFREQ,1,0.01HZ,2,0.01,FLAT,4,1;ANLR ALEVEL,5,1E-
06V,3,0.1,EXP,4,1;ANLR THDRATIO,5,5E-05PCT,3,0.1,EXP,4,1"

  ' Send a message that purges all macro definitions, enables all macros, and defines a
sweep macro for generator output frequency, analyzer reading rate response
frequency, and measurement queries

  S2GSend "*PMC;*EMC 1;*DMC ""SWPLVLTHD"",#270:ANLR:RESPONSE $1;:AGEN:FREQ $2;:ANLR:FREQ?
A,HZ;LEV? A,DBRA;FUNC? PCT"

  ' Send the measurement acquisition commands.
  S2GSend ":AGEN:FREQ 1E3HZ;:DELAY 0.2;:ANLR:SETREFAUTO DBR;:AGEN:FREQ 20E3HZ;:DELAY

0.2;:SWPLVLTHD 20E3,20E3HZ;SWPLVLTHD 16E3,16E3HZ;SWPLVLTHD 10E3,10E3HZ;SWPLVLTHD
6.3E3,6.3E3HZ;SWPLVLTHD 4E3,4E3HZ;SWPLVLTHD 2.5E3,2.5E3HZ;SWPLVLTHD
1.6E3,1.6E3HZ;SWPLVLTHD 1E3,1E3HZ;SWPLVLTHD 630,630HZ;SWPLVLTHD 400,400HZ;SWPLVLTHD
250,250HZ;SWPLVLTHD 160,160HZ;SWPLVLTHD 100,100HZ;SWPLVLTHD 63,63HZ;SWPLVLTHD
40,40HZ;SWPLVLTHD 20,20HZ;:AGEN:FREQ 1E3HZ;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(60) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the measurement data.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH������9LVXDO�%DVLF�VXESURJUDP�$*(1B$1/5B)UHT5HVS6ZS�FRGH

AGEN_ANLR_FreqRespSwp

19999.1HZ,0;9.3738DBRA,0;0.00564884PCT,0;16002.3HZ,0;10.7447DBRA,0;0.0122445PCT,0;9999.13
HZ,0;8.59601DBRA,0;0.0454303PCT,0;6302.94HZ,0;6.75496DBRA,0;0.0523172PCT,0;3997HZ,0;5.087
42DBRA,0;0.0657679PCT,0;2501.13HZ,0;3.63876DBRA,0;0.0714291PCT,0;1600.47HZ,0;2.39538DBRA,
0;0.0617398PCT,0;1000.06HZ,0;-0.000665789DBRA,0;0.0486728PCT,0;630.386HZ,0;-
2.06875DBRA,0;0.0418493PCT,0;399.74HZ,0;-4.03281DBRA,0;0.035284PCT,0;250.163HZ,0;-
6.07738DBRA,0;0.0442731PCT,0;160.056HZ,0;-8.03881DBRA,0;0.0454996PCT,0;100.012HZ,0;-
9.68786DBRA,0;0.0487011PCT,0;63.0322HZ,0;-11.1055DBRA,0;0.0529194PCT,0;39.9885HZ,0;-
12.0542DBRA,0;0.060396PCT,0;20.0027HZ,0;-11.6529DBRA,0;0.058004PCT,0

)LJXUH������9LVXDO�%DVLF�VXESURJUDP�$*(1B$1/5B)UHT5HVS6ZS�PHDVXUHPHQW�UHVXOWV

*DLQ�/LQHDULW\�6ZHHS�²�$QDORJ�*HQHUDWRU

$PSOLWXGH�6ZHHSV�ZLWK�$QDORJ�$QDO\]HU

0HDVXUHPHQWV
$�JDLQ�OLQHDULW\�VZHHS�LV�DFFRPSOLVKHG�E\�VZHHSLQJ�WKH�DQDORJ�JHQHUDWRU�RXWSXW�DPSOLWXGH
DQG�PHDVXULQJ�DQDORJ�DQDO\]HU�LQSXW�DPSOLWXGH�ZLWK�D�EDQGSDVV�ILOWHU�IRU�HDFK�JHQHUDWRU
DPSOLWXGH�VHWWLQJ��7KH�EDQGSDVV�ILOWHU�LV�XVHG�LQ�RUGHU�WR�PHDVXUH�JDLQ�EHORZ�WKH�ZLGHEDQG
QRLVH�IORRU�RI�WKH�GHYLFH�XQGHU�WHVW��6HW�XS�ERWK�WKH�JHQHUDWRU�DQG�DQDO\]HU�IRU�LQLWLDO
FRQGLWLRQV��WKHQ�H[HFXWH�D�ORRS�VWUXFWXUH��VXFK�DV�D�)25�/223��WKDW�LQFUHPHQWV�RU
GHFUHPHQWV�WKH�JHQHUDWRU�RXWSXW�DPSOLWXGH�DQG�DFTXLUHV�WKH�VHWWOHG�PHDVXUHPHQW��,I�D�IL[HG
VHW�RI�RXWSXW�DPSOLWXGHV�LV�GHVLUHG��WKHQ�D�VLQJOH�FRPPDQG�PHVVDJH�PD\�EH�XVHG�WKDW
FRQWDLQV�PXOWLSOH�JHQHUDWRU�RXWSXW�DPSOLWXGH�VHWWLQJV�DQG�DVVRFLDWHG�PHDVXUHPHQW�TXHULHV
IRU�HDFK�

7KH�9LVXDO��%DVLF�FRGH�H[DPSOH�LQ�ILJXUH���EHORZ�VZHHSV����RXWSXW�DPSOLWXGH�OHYHOV�LQ�r��
G%�VWHSV�IURP����G%9�WR�r���G%9�DQG�PHDVXUHV�DQDO\]HU�FKDQQHO�$�%DQGSDVV�DPSOLWXGH�LQ
'%*$�XQLWV�ZLWK�JHQHUDWRU�IUHTXHQF\�VHW�WR���N+]��7KH�'%*$�XQLW�SURYLGHV�WKH�JDLQ�RI�WKH
GHYLFH�ZLWK�UHVSHFW�WR�WKH�JHQHUDWRU�RXWSXW�DPSOLWXGH��WKH�OHYHO�RQ�WKH�GHYLFHnV�LQSXW���7KH
WHVW�UHVXOWV�DUH�IRU�D����EDQG�JUDSKLF�HTXDOL]HU�ZLWK�;/5�LQSXWV�DQG�RXWSXWV�ZLWK�DOO�EDQG
FRQWUROV�VHW�WR�PLGUDQJH�DPSOLWXGH��7KLV�FRGH�LV�SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ
WKH�&'�520�SURYLGHG�ZLWK�WKLV�PDQXDO�
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Sub AGEN_ANLR_GainLinSwp()
  ' Gain Linearity Sweep - Analog Generator Amplitude Sweeps with Analog Analyzer

Measurements
  TEST_TITLE = "AGEN_ANLR_GainLinSwp"
  If IsAnalog = False Then
    MsgBox "System Two Analog option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

INPUT;:AGEN:OUTPUT AB;AMPL A,10DBV;FREQ 1E3HZ;WFM SINE,SINE;:ANLR:AUTORANGE
AB,ON;INPUT AB,XLR;CHANNEL A;MODE BP;LPF F30K;TUNINGSRC FIXED;FILTERFREQ
1E3HZ;RDGRATE APRECISE;RESPONSE 1E3;:SETTLING:ANLR BP,0.1,1E-06V,4,0.3,FLAT,4,1"

  ' Send the measurement acquisition commands.
  S2GSend ":AGEN:AMPL AB,10DBV;:ANLR:FUNC? DBGA;:AGEN:AMPL AB,0DBV;:ANLR:FUNC?

DBGA;:AGEN:AMPL AB,-10DBV;:ANLR:FUNC? DBGA;:AGEN:AMPL AB,-20DBV;:ANLR:FUNC?
DBGA;:AGEN:AMPL AB,-30DBV;:ANLR:FUNC? DBGA;:AGEN:AMPL AB,-40DBV;:ANLR:FUNC?
DBGA;:AGEN:AMPL AB,-50DBV;:ANLR:FUNC? DBGA;:AGEN:AMPL AB,-60DBV;:ANLR:FUNC?
DBGA;:AGEN:AMPL AB,-70DBV;:ANLR:FUNC? DBGA;:AGEN:AMPL AB,-80DBV;:ANLR:FUNC?
DBGA;:AGEN:AMPL AB,-90DBV;:ANLR:FUNC? DBGA;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(60) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the measurement data.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH������9LVXDO�%DVLF�VXESURJUDP�$*(1B$1/5B*DLQ/LQ6ZS�FRGH

AGEN_ANLR_GainLinSwp

4.22223DBGA,0;4.23746DBGA,0;4.21388DBGA,0;4.21494DBGA,0;4.23324DBGA,0;4.26561DBGA,0;4.263
69DBGA,0;4.20791DBGA,0;4.52924DBGA,0;4.48045DBGA,0;4.60453DBGA,0

)LJXUH������9LVXDO�%DVLF�VXESURJUDP�$*(1B$1/5B*DLQ/LQ6ZS�PHDVXUHPHQW�UHVXOWV

1RLVH�6ZHHS�²�$QDORJ�$QDO\]HU�%DQGSDVV�)LOWHU

)UHTXHQF\�6ZHHSV
6ZHSW�EDQGSDVV�QRLVH�PHDVXUHPHQWV�PD\�EH�PDGH�E\�FKDQJLQJ�WKH�FHQWHU�IUHTXHQF\�RI�WKH
DQDORJ�DQDO\]HU�EDQGSDVV�ILOWHU�DQG�WKHQ�DFTXLULQJ�D�PHDVXUHPHQW��7KH�VHWWOLQJ�SDUDPHWHUV
IRU�QRLVH�PHDVXUHPHQWV�RI�WKLV�W\SH�VKRXOG�EH�VHW�XS�WR�XVH�WKH�$9*�DOJRULWKP�DQG�QXPEHU
RI�PHDVXUHPHQW�SRLQWV�LQ�RUGHU�WR�SURYLGH�DQ�DYHUDJH�RI�D�VHULHV�RI�QRLVH�PHDVXUHPHQWV�
1RWH�WKDW�WKH�VHWWOLQJ�SDUDPHWHUV�LQ�WKH�H[DPSOH�EHORZ�VSHFLI\�IRXU�PHDVXUHPHQWV�WR�EH
DYHUDJHG��WKH�IRXUWK�DUJXPHQW�SDUDPHWHU��DQG�D�VHWWOLQJ�GHOD\�RI�����VHFRQG��7KLV�GHOD\
DVVXUHV�VXIILFLHQW�WLPH�IRU�WKH�EDQGSDVV�ILOWHU�WR�EH�WXQHG�WR�WKH�GHVLUHG�FHQWHU�IUHTXHQF\
EHIRUH�PHDVXUHPHQWV�DUH�DFTXLUHG�LQWR�WKH�VHWWOLQJ�TXHXH�

7KH�UHDGLQJ�UDWH�DQG�EDQGSDVV�ILOWHU�FHQWHU�IUHTXHQF\�DUH�DXWRPDWLFDOO\�VHW�ZLWK�WKH
RESPONSE�FRPPDQG�ZKHQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�:ANLR:RDGRATE
AFAST,FUNCMETER�DQG�:ANLR:TUNINGSRC FIXED �FRPPDQGV��7KH�:ANLR:RDGRATE
AFAST,FUNCMETER�FRPPDQG�VSHFLILHV�DXWR�IDVW�UHDGLQJ�UDWH�IRU�WKH�IXQFWLRQ�PHWHU��WKH
PHDVXUHPHQW�RI�DXGLR�OHYHO�DW�WKH�RXWSXW�RI�WKH�EDQGSDVV�ILOWHU���7KH�:ANLR:TUNINGSRC
FIXED�FRPPDQG�VSHFLILHV�IL[HG�WXQH�PRGH�IRU�WKH�EDQGSDVV�ILOWHU��7KHVH�WZR�FRPPDQGV�LQ
FRQMXQFWLRQ�ZLWK�WKH�:ANLR:RESPONSE�FRPPDQG�ZLOO�DXWRPDWLFDOO\�VHOHFW�WKH�EHVW�UHDGLQJ
UDWH�IRU�WKH�IUHTXHQF\�EDQG�ZLWK�D�FHQWHU�IUHTXHQF\�VHW�WR�WKH�DUJXPHQW�RI�WKH�RESPONSE
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FRPPDQG��7KH�PHDVXUHPHQW�FRPPDQGV�PD\�EH�VHQW�DV�D�VLQJOH�VWULQJ�RI�PXOWLSOH�DQDO\]HU
UHVSRQVH�IUHTXHQF\�VHWWLQJV�DQG�IXQFWLRQ�PHWHU�PHDVXUHPHQW�TXHULHV��DV�VKRZQ�EHORZ��7KH
VZHHS�PD\�DOVR�EH�LPSOHPHQWHG�IURP�ZLWKLQ�D�VLPSOH�)25�1(;7�ORRS�WKDW�FRPSXWHV�WKH
UHVSRQVH�IUHTXHQF\��IRUPDWV�DQG�VHQGV�HDFK�LQVWDQFH�RI�:ANLR:RESPONSE n;FUNC? V ��
DQG�WKHQ�UHDGV�HDFK�TXHU\�UHVSRQVH�

7KH�9LVXDO�%DVLF�SURJUDP�H[DPSOH�EHORZ�VZHHSV����EDQGSDVV�FHQWHU�IUHTXHQFLHV�IURP���
.+]�WR����+]�DQG�PHDVXUHV�DQDO\]HU�FKDQQHO�$�QRLVH�LQ�YROWV��7KH�WHVW�UHVXOWV�DUH�IRU�D���
EDQG�JUDSKLF�HTXDOL]HU�ZLWK�;/5�LQSXWV�DQG�RXWSXWV�DQG�JDLQ�DW���N+]�VHW�WR�PLGUDQJH��7KLV
FRGH�LV�SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�SURYLGHG�ZLWK�WKLV�PDQXDO�

Sub AGEN_ANLR_BPFRNoiseSwp()
  ' Noise Sweep - Analog Analyzer Bandpass Filter Frequency Sweeps
  TEST_TITLE = "AGEN_ANLR_BPFRNoiseSwp"
  If IsAnalog = False Then
    MsgBox "System Two Analog option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE MONO;MONO

FUNCMETER;:AGEN:OUTPUT OFF;AMPL A,0V;WFM SINE,SINE;:ANLR:INPUT AB,XLR;CHANNEL
A;MODE BP;LPF F30K;TUNINGSRC FIXED;RDGRATE AFAST,FUNCMETER;:SETTLING:ANLR BP,1,1E-
07V,4,0.3,AVG,4,1"

  ' Send the measurement acquisition commands.
  S2GSend ":ANLR:RESPONSE 20E3;FUNC? V;RESPONSE 16E3;FUNC? V;RESPONSE 10E3;FUNC?

V;RESPONSE 6.3E3;FUNC? V;RESPONSE 4E3;FUNC? V;RESPONSE 2.5E3;FUNC? V;RESPONSE
1.6E3;FUNC? V;RESPONSE 1E3;FUNC? V;RESPONSE 630;FUNC? V;RESPONSE 400;FUNC?
V;RESPONSE 250;FUNC? V;RESPONSE 160;FUNC? V;RESPONSE 100;FUNC? V;RESPONSE 63;FUNC?
V;RESPONSE 40;FUNC? V;RESPONSE 20;FUNC? V;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(60) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the measurement data.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH������9LVXDO�%DVLF�VXESURJUDP�$*(1B$1/5B%3)51RLVH6ZS�FRGH

AGEN_ANLR_BPFRNoiseSwp

8.44193E-05V,0;8.81805E-05V,0;7.63397E-05V,0;3.83492E-05V,0;2.75154E-05V,0;1.97716E-
05V,0;1.58529E-05V,0;1.13268E-05V,0;1.26066E-05V,0;9.95731E-06V,0;2.33116E-
05V,0;2.79789E-05V,0;2.28219E-05V,0;2.56138E-05V,0;2.95138E-06V,0;3.5584E-06V,0

)LJXUH������9LVXDO�%DVLF�VXESURJUDP�$*(1B$1/5B%3)51RLVH6ZS�PHDVXUHPHQW�UHVXOWV

'LJLWDO�*HQHUDWRU�)UHTXHQF\�6ZHHSV�ZLWK�'63

$QDO\]HU�0HDVXUHPHQWV
7R�VZHHS�WKH�GLJLWDO�JHQHUDWRU�RXWSXW�IUHTXHQF\�DQG�PHDVXUH�GLJLWDO�DQDO\]HU�OHYHO�DQG
7+'�1��VHW�XS�ERWK�WKH�GLJLWDO�JHQHUDWRU�DQG�GLJLWDO�DQDO\]HU�IRU�LQLWLDO�FRQGLWLRQV��$�ORRS
VWUXFWXUH��VXFK�DV�D�)25�/223��PD\�EH�XVHG�WR�LQFUHPHQW�WKH�JHQHUDWRU�IUHTXHQF\�DQG�WKH
DQDO\]HU�UHVSRQVH�IUHTXHQF\�DQG�DFTXLUH�WKH�VHWWOHG�PHDVXUHPHQWV��7KH�IUHTXHQF\�RI�WKH
GLVWRUWLRQ�QRWFK�ILOWHU�LV�DXWRPDWLFDOO\�VHW�WR�WKH�IUHTXHQF\�RI�WKH�GLJLWDO�JHQHUDWRU�E\�WKH
:DSP:DANLR:TUNINGSRC DGEN�DQG�:DGEN:FREQ�FRPPDQGV�

$�VLQJOH�PHVVDJH�ZLWK�PXOWLSOH�RFFXUUHQFHV�RI�D�FRPPDQG�PDFUR�LQYRFDWLRQ��IRU�HDFK
IUHTXHQF\��PD\�EH�XVHG�LI�D�IL[HG�VHW�RI�IUHTXHQFLHV�LV�GHVLUHG��7KH�H[DPSOH�EHORZ�VZHHSV



Programming Examples Stimulus and Response Measurement Sweeps

System Two GPIB Programmer’s Reference 2-19

���IUHTXHQFLHV�IURP����.+]�WR����+]�DQG�PHDVXUHV�DQDO\]HU�FKDQQHO�$�7+'�1�5DWLR�LQ�G%
XQLWV��*DLQ��/HYHO�$��LQ�G%U�XQLWV�ZLWK�UHIHUHQFH�WR�WKH�GLJLWDO�LQSXW�OHYHO��'%5����DQG
IUHTXHQF\�LQ�+=�XQLWV��7KH�WHVW�UHVXOWV�DUH�IRU�D�VWHUHR�GLJLWDO�DXGLR�SURFHVVRU��7KLV�FRGH�LV
SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�LQFOXGHG�ZLWK�WKLV�PDQXDO�

Sub DGEN_DANLR_FreqRespSwp()
  ' Digital Generator Frequency Sweeps with DSP Analyzer Measurements
  TEST_TITLE = "DGEN_DANLR_FreqRespSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,-10DBFS;FRQ1 1E3HZ;WFM SINE,SINE"
  S2GSend ":DIN:FORMAT XLR;SCALEFREQBY MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM

OFF;CMOUTPUT OFF;INVALID 0;JWFM NONE;NOUTPUT OFF;PREEMPHASIS OFF;RATE
48000HZ;RESOLUTION 24;RFENABLE FIXED;FORMAT XLR"

  S2GSend ":DSP:PROGRAM DANLR;REF:DBR1 -10DBFS;DBR2 -10DBFS;:DSP:DANLR:INPUT
DIGITAL;FAUTORANGE ON;DETECTOR FRMS;COUPLING AB,AC;CHANNEL A;MODE THDRATIO;LPF
FS_2;TUNINGSRC DGEN;RDGRATE AUTO,LEVEL,FREQ,FUNCMETER;RESPONSE 1E3;:DELAY
0.1;:SETTLING:DANLR:FREQ A,1,0.001HZ,2,0.01,FLAT,4,1;LEVEL CHAD,FRMS,5,1E-
06FFS,3,0.1,EXP,4,1;FUNC THDRATIO,FRMS,5,5E-05PCT,3,0.1,EXP,4,1"

  ' Send a message that purges all macro definitions, enables all macros, and defines a
sweep macro for generator output frequency, analyzer reading rate response
frequency, and measurement queries.

  S2GSend "*PMC;*EMC 1;*DMC ""DIGSWPLVLTHD"",#279:DSP:DANLR:RESPONSE $1;:DGEN:FRQ1
$2;:DSP:DANLR:FREQ? A,HZ;LEV? A,DBR1;FUNC? DB"

  ' Send the measurement acquisition commands.
  S2GSend ":DGEN:FRQ1 20E3HZ;:DIGSWPLVLTHD 20E3,20E3HZ;DIGSWPLVLTHD

16E3,16E3HZ;DIGSWPLVLTHD 10E3,10E3HZ;DIGSWPLVLTHD 6.3E3,6.3E3HZ;DIGSWPLVLTHD
4E3,4E3HZ;DIGSWPLVLTHD 2.5E3,2.5E3HZ;DIGSWPLVLTHD 1.6E3,1.6E3HZ;DIGSWPLVLTHD
1E3,1E3HZ;DIGSWPLVLTHD 630,630HZ;DIGSWPLVLTHD 400,400HZ;DIGSWPLVLTHD
250,250HZ;DIGSWPLVLTHD 160,160HZ;DIGSWPLVLTHD 100,100HZ;DIGSWPLVLTHD
63,63HZ;DIGSWPLVLTHD 40,40HZ;DIGSWPLVLTHD 20,20HZ;:DGEN:FRQ1 1E3HZ;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(10) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the measurement data.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�'*(1B'$1/5B)UHT5HVS6ZS�FRGH

DGEN_DANLR_FreqRespSwp

20000.5HZ,0;-8.58719DBR1,0;-92.0705DB,0;16000HZ,0;-6.05109DBR1,0;-
50.1342DB,0;9999.62HZ,0;-5.03042DBR1,0;-99.6664DB,0;6299.99HZ,0;-4.80581DBR1,0;-
96.8183DB,0;4000HZ,0;-4.72112DBR1,0;-101.573DB,0;2500HZ,0;-4.66836DBR1,0;-
103.117DB,0;1600HZ,0;-4.57838DBR1,0;-103.077DB,0;999.999HZ,0;-4.3343DBR1,0;-
103.124DB,0;629.991HZ,0;-3.77563DBR1,0;-92.2192DB,0;399.991HZ,0;-2.70159DBR1,0;-
96.0298DB,0;250.013HZ,0;-0.95235DBR1,0;-95.6729DB,0;160.008HZ,0;1.0205DBR1,0;-
85.0419DB,0;100.024HZ,0;2.84032DBR1,0;-104.4DB,0;62.9339HZ,0;3.99448DBR1,0;-
106.995DB,0;39.9628HZ,0;4.5229DBR1,0;-114.104DB,0;19.9957HZ,0;4.45285DBR1,0;-111.451DB,0

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�'*(1B'$1/5B)UHT5HVS6ZS�PHDVXUHPHQW�UHVXOW
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6ZHHSV�DQG�0HDVXUHPHQWV�ZLWK�WKH�%,77(67

'LJLWDO�'DWD�$QDO\]HU
7KH�%,77(67�'LJLWDO�'DWD�$QDO\]HU�'63�SURJUDP�PHDVXUHV�GLJLWDO�DXGLR�VLJQDOV�IRU�ELW
HUURUV�LQ�FRQMXQFWLRQ�ZLWK�FHUWDLQ�VSHFLILF�VLJQDOV�WKDW�WKH�GLJLWDO�DXGLR�JHQHUDWRU�FUHDWHV��7KH
DXGLR�WHVW�VLJQDO�PD\�EH�D�SVHXGR�UDQGRP�QRLVH�VHTXHQFH��FRQVWDQW�YDOXHG�VDPSOHV���GLJLWDO
GF����D�VLQHZDYH�RI�VHOHFWDEOH�DPSOLWXGH�DQG�IUHTXHQF\��RU�ZDONLQJ�ELW�SDWWHUQV��*HQHUDWHG
ZRUG�ZLGWK�PXVW�JHQHUDOO\�EH�HTXDO�WR�RU�JUHDWHU�WKDQ�PHDVXUHPHQW�ZRUG�ZLGWK��7KH
PHDVXUHPHQWV�SURYLGH�ERWK�UHDO�WLPH�UHFHLYHG�GDWD�DQG�HUURUV�LQ�WKH�UHFHLYHG�GDWD
VHTXHQFH��$Q\�DPRXQW�RI�GHOD\�EHWZHHQ�WUDQVPLWWHG�DQG�UHFHLYHG�VLJQDOV�LV�SHUPLVVLEOH�
DOORZLQJ�WHVWLQJ�RI�GHYLFHV�DQG�WUDQVPLVVLRQ�OLQNV�ZLWK�ODUJH�DPRXQWV�RI�GHOD\�RU�HYHQ
UHFRUGHU�UHSURGXFHUV��'LJLWDO�JHQHUDWRU�GLWKHU�FDQQRW�EH�XVHG�GXULQJ�%,77(67�DQDO\VLV
H[FHSW�ZLWK�VLQH�ZDYHIRUPV�

%,77(67�LV�XVHIXO�IRU�LQYHVWLJDWLQJ�WKH�LQWHJULW\�RI�GLJLWDO�DXGLR�GDWD�OLQNV��UHFRUGHUV��HWF��,W�LV
DOVR�LQYDOXDEOH�IRU�GHVLJQ�WHVW�RI�GLJLWDO�LQWHUIDFHV��(DFK�ZDYHIRUP�PHDVXUHG�E\�%,77(67
KDV�D�VSHFLILF�WHVWLQJ�DSSOLFDWLRQ��%,77(67�RSHUDWHV�RQO\�ZLWK�GLJLWDO�GRPDLQ�LQSXW�DQG
RXWSXW�

7KH�9%��VDPSOH�SURJUDP�OLVWLQJ�EHORZ�LOOXVWUDWHV�KRZ�WR�XVH�%,77(67�WR�PDNH�GLJLWDO�GDWD
DQDO\VLV�PHDVXUHPHQWV�DW�ILYH�GLIIHUHQW�GLJLWDO�JHQHUDWRU�DPSOLWXGH�VHWWLQJV�XVLQJ�WKH
&2167$17�ZDYHIRUP��GLJLWDO�'&���IROORZHG�ZLWK�D�PHDVXUHPHQW�XVLQJ�WKH�o)UHH]H�'DWD
2Q�(UURUp�PRGH��SURYLGHG�E\�WKH��'63�%,77(67�)5((=(�FRPPDQG��WR�FDSWXUH�DQ�HUURU
FRQGLWLRQ��7KLV�GHPRQVWUDWHV�KRZ�WR�XVH�WKH��'63�%,77(67�)52=(1"�TXHU\�WR
DXWRPDWLFDOO\�GHWHUPLQH�ZKHQ�DQ�HUURU�KDV�FDXVHG�D�IUR]HQ�FRQGLWLRQ��,Q�WKLV�SURJUDP
H[DPSOH��WKH�GLJLWDO�JHQHUDWRU�GLWKHU�KDV�EHHQ�GHOLEHUDWHO\�VHW�WR�75,$1*8/$5�LQVWHDG�RI
121(�LQ�RUGHU�WR�FDXVH�DQ�HUURU�FRQGLWLRQ�ZLWK�WKH�&2167$17�ZDYHIRUP�

�6WDUW�RI�)LJXUH������

Sub DGEN_BITTEST()
  Dim sDataChA As String, sDataChB As String, sErrorChA As String, sErrorChB As String,

bFrozen As Boolean
  ' Digital Generator Constant Waveform Amplitude Sweep with BITTEST Analyzer
  TEST_TITLE = "DGEN_BITTEST"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. NOTE: *RCL 0 DOES NOT PROPERLY INITIALIZE THE DSP.

*RST DOES PROPERLY INITIALIZE THE DSP.
  S2GSend "*RST;*ESE 0;*SRE 0;:APST:ENAB 256;:HEADER OFF;:DGEN:OUTPUT AB;AMPL

AB,0FFS;DITHERTYPE NONE;WFM SPCIAL,CONSTANT"
  S2GSend ":DIN:FORMAT XLR;SCALEFREQBY MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM

OFF;CMOUTPUT OFF;INVALID 0;JWFM NONE;NOUTPUT OFF;PREEMPHASIS OFF;RATE
48000HZ;RESOLUTION 24;RFENABLE FIXED;FORMAT XLR"

  S2GSend ":DSP:PROGRAM BITTEST;:DSP:BITTEST:MODE NORMAL;RDGRATE R16;WFM CONSTANT;FREEZE
OFF"

  ' Send a message that purges all macro definitions, enables all macros, and defines a
sweep macro for generator output, and analyzer measurement queries.

  S2GSend "*PMC;*EMC 1;*DMC ""DIGSWPBIT1"",#0:DGEN:AMPL AB,$1;:DELAY
.5;:DSP:BITTEST:CLEAR;DATA? A,HEX;ERROR? A,HEX;DATA? B,HEX;ERROR? B,HEX"

  ' Send the measurement acquisition commands.
  S2GSend ":DIGSWPBIT1 1FFS;DIGSWPBIT1 .5FFS;DIGSWPBIT1 0FFS;DIGSWPBIT1 -.5FFS;DIGSWPBIT1

-1FFS"
  ' Wait for AESB bit in Status Byte
  If WaitForAESB(5) = False Then
    UserErrMsg "System Two Measurement Timeout in module " & TEST_TITLE  ' If AESB time

out then exit.
    S2GSend "*CLS"   ' Clear status registers.
    Exit Sub ' Quit, do not read response.
  End If
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  ' Read the measurement data.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set Freeze Data On Error mode and set digital generator dither to triangular in order

to cause a data error
  S2GSend ":DGEN:AMPL AB,0.0FFS;:DELAY 0.2;:DSP:BITTEST:CLEAR;FREEZE ON;:DELAY

0.2;:DGEN:DITHERTYPE TRI"
  ' Wait for errors to occur, get frozen data and errors for channels A and B
  bFrozen = WaitforBittestFreeze(10, "HEX", sDataChA, sErrorChA, sDataChB, sErrorChB)
  If bFrozen Then
    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & vbCrLf &

"BITTEST Frozen on Error"
  Else
    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & vbCrLf & "No

BITTEST Error after 10 seconds"
  End If
  S2GSend ":DSP:BITTEST:FREEZE OFF"
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & "  A Data: " &

sDataChA & vbCrLf & "  A Error: " & sErrorChA & vbCrLf & "  B Data: " & sDataChB &
vbCrLf & "  B Error: " & sErrorChB & vbCrLf

  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit.
End Sub

Function WaitforBittestFreeze(fTimeout As Single, sUnit As String, sDataA As String,
sErrorA As String, sDataB As String, sErrorB As String) As Boolean

  ' Wait for a frozen condition to occur or until timeout value is exceeded if FREEZE is
ON.

  ' Read BITTEST channels A and B, DATA and ERROR measurements if data is frozen before
the timeout period has elapsed.

  ' Return the last measurement value for Channel A DATA, Channel A ERROR, Channel B
DATA, and Channel B ERROR that is valid (not a NAN).

  ' Return function value of True if FROZEN, else return False.
  Dim sDataAFrz As String, sErrorAFrz As String, sDataBFrz As String, sErrorBFrz As

String, fStartTime As Single, sErr As String, sFreeze As String
  sUnit = UCase(sUnit)
  ' Exit function if BITTEST units are invalid
  If Not (sUnit = "HEX" Or sUnit = "DEC") Then Exit Function
  ' Check that BITTEST is already setup for Freeze Data On Error
  S2GSend ":DSP:BITTEST:FREEZE?"
  sFreeze = S2GRcv
  ' Exit function if BITTEST is not setup for Freeze Data On Error
  If InStr(sFreeze, "ON") = 0 Then Exit Function  ' Exit with False if BITTEST is not in

"Freeze Data On Error" mode.
  If sUnit = "HEX" Then sErr = "80000000HEX"    ' hexadecimal NAN (not-a-number)
  If sUnit = "DEC" Then sErr = "2147483648DEC"  ' decimal NAN (not-a-number)
  fStartTime = Timer
  Do
    ' Check if data is frozen because of error
    S2GSend ":DSP:BITTEST:FROZEN?"
    WaitforBittestFreeze = Val(S2GRcv)
    If WaitforBittestFreeze Then
      ' Channel A Data
      S2GSend ":DSP:BITTEST:DATA? A," & sUnit
      sDataAFrz = S2GRcv
      Do While InStr(sDataAFrz, sErr) = 0   ' Read while response is not NAN
        sDataA = sDataAFrz
        S2GSend ":DSP:BITTEST:DATA? A," & sUnit
        sDataAFrz = S2GRcv
      Loop
      ' Channel A Error
      S2GSend ":DSP:BITTEST:ERROR? A," & sUnit
      sErrorAFrz = S2GRcv
      Do While InStr(sErrorAFrz, sErr) = 0   ' Read while response is not NAN
        sErrorA = sErrorAFrz
        S2GSend ":DSP:BITTEST:ERROR? A," & sUnit
        sErrorAFrz = S2GRcv
      Loop
      ' Channel B Data
      S2GSend ":DSP:BITTEST:DATA? B," & sUnit
      sDataBFrz = S2GRcv
      Do While InStr(sDataBFrz, sErr) = 0   ' Read while response is not NAN
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        sDataB = sDataBFrz
        S2GSend ":DSP:BITTEST:DATA? B," & sUnit
        sDataBFrz = S2GRcv
      Loop
      ' Channel B Error
      S2GSend ":DSP:BITTEST:ERROR? B," & sUnit
      sErrorBFrz = S2GRcv
      Do While InStr(sErrorBFrz, sErr) = 0   ' Read while response is not NAN
        sErrorB = sErrorBFrz
        S2GSend ":DSP:BITTEST:ERROR? B," & sUnit
        sErrorBFrz = S2GRcv
      Loop
    End If
  ' Loop while data is not frozen and timer has not exceeded timeout value.
  Loop While WaitforBittestFreeze = False And Timer - fStartTime < fTimeout
End Function

)LJXUH�������9LVXDO�%DVLF�FRGH�IRU�VXESURJUDP�'*(1B%,77(67�DQG�IXQFWLRQ�:DLWIRU%LWWHVW)UHH]H�

DGEN_BITTEST

7FFFFFHEX;0HEX;7FFFFFHEX;0HEX;400000HEX;0HEX;400000HEX;0HEX;0HEX;0HEX;0HEX;0HEX;FFC00000H
EX;0HEX;FFC00000HEX;0HEX;FF800001HEX;0HEX;FF800001HEX;0HEX

BITTEST Frozen on Error
  A Data: FFFFFFFFHEX
  A Error: 1HEX
  B Data: 0HEX
  B Error: 0HEX

)LJXUH�������9LVXDO�%DVLF�PHDVXUHPHQW�UHVXOWV�IRU�VXESURJUDP�'*(1B%,77(67�DQG�IXQFWLRQ
:DLWIRU%LWWHVW)UHH]H�

'63�0HDVXUHPHQW�6ZHHSV�ZLWK�))7�

,17(598��)$677(67��DQG�0/6
7KH�'63�SURJUDPV�))7��)$677(67��DQG�0/6�DFTXLUH�DQG�SURFHVV�VWHUHR�ZDYHIRUPV�IURP
HLWKHU�WKH�GLJLWDO�DXGLR�LQSXWV�RU�IURP�WKH�DQDORJ�WR�GLJLWDO�FRQYHUWHUV��7KH�,17(598
SURJUDP�GLJLWL]HV�DQG�SURFHVVHV�WKH�VHULDO�DXGLR�SXOVH�ZDYHIRUP�RQ�WKH�$(6�(%8�RU�63',)
RU�726/,1.�LQSXWV�DQG�SURYLGHV�MLWWHU�PHDVXUHPHQWV�DQG�SXOVH�PHDVXUHPHQWV�

7KH�'63�SURJUDPV�RSHUDWH�LQ�WZR�VWDWHV��6(783�DQG�5($',1*��7KH�6(783�VWDWH�LV
UHTXLUHG�LQ�RUGHU�WR�ORDG�D�'63�SURJUDP�DQG�VSHFLI\�LWV�SDUDPHWHUV�SULRU�WR�DFTXLULQJ�DQG
SURFHVVLQJ�D�VLJQDO��7KH�5($',1*�VWDWH�VSHFLILHV�WKH�W\SH�RI�PHDVXUHPHQWV�WR�EH�SURYLGHG
DIWHU�DFTXLVLWLRQ��WUDQVIRUPLQJ��RU�UHSURFHVVLQJ�KDV�RFFXUUHG��7KH��'63�2367DWH�FRPPDQG
VSHFLILHV�HLWKHU�6(783�RU�5($',1*�VWDWH�

7KH�SURFHVV�RI�DFTXLVLWLRQ�DQG�GLJLWDO�VLJQDO�SURFHVVLQJ�UHTXLUHV�SUHOLPLQDU\�VHWXS�RI�WKH
'63�ZLWK�WKH��'63�65&3DUDPV�FRPPDQG�LQ�6(783�VWDWH��IROORZHG�E\�RQH�RI�WKUHH
FRPPDQGV�WKDW�VWDUW�WKH�'63�SURFHVV�LQ�5($',1*�VWDWH��$&4;"��;)50"��DQG
5(352&(66"�FRPPDQGV��7KH�UHVXOWV�RI�DFTXLVLWLRQ�DQG�SURFHVVLQJ�LV�RQH�RU�WZR�DUUD\V�RI
PHDVXUHPHQW�GDWD�YDOXHV�VWRUHG�ZLWKLQ�WKH�6\VWHP�7ZR�'63�HQJLQH��7KH�65&3$5$06
FRPPDQG�VSHFLILHV�ZKLFK�W\SH�RI�GDWD�YDOXHV�DUH�WR�EH�SURYLGHG�LQ�UHVSRQVH�WR�VSHFLILF
TXHULHV��WKH�UDQJH�RI�PHDVXUHPHQW�IUHTXHQFLHV�RU�WLPH�LQWHUYDOV��WKH�QXPEHU�RI�VWHSV�ZLWKLQ
WKH�UDQJH��WKH�LQWHUYDOV�EHWZHHQ�SRLQWV�WR�EH�PHDVXUHG��/2*��/,1��RU�$5%,75$5<�WDEOH��
DQG�WKH�XVH�RI�SHDN�SLFNLQJ�IRU�VSHFWUXP�PHDVXUHPHQWV��,Q�WKH�FDVH�RI�WKH�))7�'63
SURJUDP��WZR�W\SHV�RI�GDWD�DUH�DYDLODEOH��WLPH�GRPDLQ�DQG�IUHTXHQF\�GRPDLQ��7KH
65&3$5$06�FRPPDQG�VSHFLILHV�ZKLFK�GRPDLQ�DQG�WKH�XQLWV�RI�WKH�SDUDPHWHU��7KLV�PD\
EH�WKRXJKW�RI�LQ�WHUPV�RI�VSHFLI\LQJ�WKH�DEVFLVVD�RU�[�D[LV�YDOXHV�RQ�D�FRRUGLQDWH�SODQH��IRU
H[DPSOH��WKH�IUHTXHQF\�RI�D�VSHFWUXP�ELQ�RU�WKH�WLPH�YDOXH�RI�D�ZDYHIRUP�VDPSOH�
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System Two GPIB Programmer’s Reference 2-23

7KH�$&4;"�FRPPDQG�LQLWLDWHV�DFTXLVLWLRQ�RI�WKH�VLJQDO�V��LQWR�WKH�ZDYHIRUP�EXIIHU�V��
IROORZHG�E\�DGGLWLRQDO�SURFHVVLQJ�GHSHQGLQJ�RQ�WKH�'63�SURJUDP��7KH�;)50"�TXHU\
SHUIRUPV�DQ�))7�WUDQVIRUP�RU�RWKHU�'63�SURJUDP�VSHFLILF�SURFHVVLQJ�RI�WKH�ZDYHIRUP�V�
DOUHDG\�DFTXLUHG�LQ�WKH�LQSXW�ZDYHIRUP�EXIIHU�V���7KH�5(352&(66"�FRPPDQG�FDXVHV
PHDVXUHPHQW�GDWD�WR�EH�H[WUDFWHG�IURP�WKH�GDWD�DOUHDG\�WUDQVIRUPHG�RU�SURFHVVHG�E\�WKH
'63��(DFK�FRPPDQG�UHVSRQGV�ZLWK�D�QXPHULF�YDOXH�ZKHQ�WKH�SURFHVV�KDV�FRPSOHWHG�RU
ZKHQ�D�WLPHRXW�YDOXH�LV�H[FHHGHG��7KH�WLPHRXW�SHULRG�LV�VSHFLILHG�ZLWK�WKH��'63�7,0HRXW
FRPPDQG��,I�WKH�UHVSRQVH�WR�WKH�$&4;"��;)50"��RU�5(352&(66"�FRPPDQGV�LV����WKHQ
WKH�SURFHVV�KDV�FRPSOHWHG�QRUPDOO\�DQG�GDWD�LV�UHDG\�WR�EH�H[WUDFWHG�ZLWK�WKH�DSSURSULDWH
TXHU\�FRPPDQGV��,I�WKH�UHVSRQVH�LV����WKHQ�WKH�SURFHVV�KDV�EHHQ�DERUWHG�GXH�WR�D�WLPHRXW
DQG�QR�PHDVXUHPHQWV�ZLOO�EH�DYDLODEOH��7KXV��WKH�UHVSRQVH�WR�WKHVH�TXHULHV�PXVW�EH�FKHFNHG
ZLWK�PHDVXUHPHQW�TXHULHV�EHIRUH�SURFHHGLQJ�

7ZR�WHFKQLTXHV�PD\�EH�XVHG�WR�UHDG�WKH�GDWD�DYDLODEOH�IURP�WKH�'63�HQJLQH�DIWHU�D
VXFFHVVIXO�DFTXLUH��WUDQVIRUP��RU�UHSURFHVV��'63�SURJUDP�VSHFLILF�PHDVXUHPHQW�TXHULHV��RU
WKH�IDVWHU��'63�%$7&K"�TXHU\��(DFK�'63�SURJUDP�KDV�D�VSHFLILF�VHW�RI�PHDVXUHPHQW
TXHULHV�WKDW�SURYLGH�RQH�PHDVXUHPHQW�IRU�HDFK�TXHU\��(DFK�TXHU\�VSHFLILHV�WKH�VRXUFH
SDUDPHWHU�[�D[LV�YDOXH�WR�EH�UHDG�DQG�WKH�VSHFLILF�PHWHU�WR�EH�UHDG��)RU�H[DPSOH�WR�UHDG�WKH
������N+]�))7�VSHFWUXP�ELQ�RQ�FKDQQHO����WKH�FRUUHFW�TXHU\�ZRXOG�EH��'63�))7�$03/"
��))6������LI�WKH��'63�2367DWH�5($'LQJ�$03��ZDV�DOUHDG\�VHQW�DQG�DQ�DFTXLVLWLRQ�KDG
DOUHDG\�EHHQ�PDGH�ZLWK�WKH��'63�$&4;"�&RPPDQG��7KXV��PDQ\�TXHULHV�DUH�UHTXLUHG�LQ
RUGHU�WR�UHDG�D�ODUJH�DUUD\�RI�GDWD�XVLQJ�WKHVH�LQGLYLGXDO�PHDVXUHPHQW�TXHULHV�EHFDXVH�HDFK
TXHU\�PD\�RQO\�UHDG�RQH�VSHFWUXP�ELQ�

7KH��'63�%$7&K"�TXHU\�DXWRPDWLFDOO\�VZHHSV�WKH�[�D[LV�YDOXHV�DFFRUGLQJ�WR�WKH
�'63�65&3$5$06�SDUDPHWHUV�DQG�UHDGV�WKH�YDOXHV�VSHFLILHG�E\�WKH��'63�2367DWH�5($'
SDUDPHWHUV��,W�UHWXUQV�WKH�GDWD�DV�VHWV�RI�GDWD�IRU�HDFK�[�D[LV�YDOXH�EXQGOHG�LQ�D�VLQJOH
DUELWUDU\�EORFN�GDWD�UHVSRQVH��7KLV�PHWKRG�LV�PXFK�IDVWHU�EHFDXVH�WKH�LQWHUQDO
PLFURSURFHVVRU�LQ�WKH�6\VWHP�7ZR�GRHV�DOO�WKH�FRPSXWDWLRQV�IRU�WKH�VZHHS�[�D[LV�YDOXHV�RU
XVHV�RQH�RI�WKH�WZR�VZHHS�WDEOHV�\RX�PD\�VSHFLI\�ZLWK�WKH��'63�7$%/H�FRPPDQG�

7KUHH�SRVVLEOH�IRUPDWV�DUH�SURYLGHG�IRU�WKH��'63�%$7&K"�TXHU\��$6&,,��%,1$5<��DQG
5%,1$5<��7KH�$6&,,�IRUPDW�LV�FRPPD�VHSDUDWHG�$6&,,�FRGHG�IORDWLQJ�SRLQW�QXPEHUV��7KH
$6&,,�IRUPDW�FDQ�UHTXLUH�DV�PDQ\�DV����E\WHV�SHU�GDWD�SRLQW��WKXV�UHTXLULQJ�PRUH�E\WHV�IRU
WKH�WUDQVIHU�RI�GDWD��7KH�$6&,,�IRUPDW�UHVSRQVH�RI�WKH�%$7&+"�TXHU\�LV�DERXW�WKUHH�WLPHV
IDVWHU�WKDQ�WKH�HTXLYDOHQW�QXPEHU�RI�'63�SURJUDP�VSHFLILF�PHDVXUHPHQW�TXHULHV�EHFDXVH
WKH�6\VWHP�7ZR�SURFHVVRU�GRHV�DOO�WKH�ZRUN�RI�FRPSXWLQJ�WKH�[�D[LV�YDOXHV�ZLWKLQ�WKH�UDQJH
RI�WKH�SDUDPHWHUV�LQ�WKH��'63�65&3$5$06�FRPPDQG�

7KH�%,1$5<�IRUPDW�IRU�WKH��'63�%$7&K"�TXHU\�LV�VLQJOH�SUHFLVLRQ�IORDWLQJ�SRLQW�QXPEHUV
JURXSHG�LQ�IRXU�E\WH�ZRUGV�ZLWK�WKH�PRVW�VLJQLILFDQW�ELW�VHQW�ILUVW��HQFRGHG�DFFRUGLQJ�WR�,(((
VWDQGDUG����������VSHFLILHG�LQ�WKH�,(((�������*3,%�LQWHUIDFH�VWDQGDUG��7KLV�LV�WKH�LQWHUQDO
QXPHULF�IRUPDW�QRUPDOO\�XVHG�LQ�0RWRUROD�PLFURSURFHVVRUV�FDOOHG�oELJ�HQGLDQp��(DFK�IRXU
E\WH�JURXS�PXVW�EH�GHFRGHG�DFFRUGLQJ�WR�WKH�VWDQGDUG��5HIHU�WR�DSSHQGL[�)�IRU�D�GHWDLOHG
GHILQLWLRQ�RI�WKH�ELW�FRGLQJ�IRU�WKLV�IRUPDW�

7KH�5%,1$5<�IRUPDW�LV�D�E\WH�UHYHUVHG�YHUVLRQ�RI�WKH�%,1$5<�IRUPDW��W\SLFDOO\�FDOOHG�oOLWWOH
HQGLDQp��7KLV�5%,1$5<�IRUPDW�LV�PRUH�FRQYHQLHQW�IRU�XVH�ZLWK�,QWHO�SURFHVVRUV�XVHG�LQ
SHUVRQDO�FRPSXWHUV��%RWK�ELQDU\�FRGHG�IRUPDWV�UHVXOW�LQ�IDVWHU�UHDGV�RI�GDWD�EHFDXVH�WKH
6\VWHP�7ZR�*3,%�SURFHVVRU�FDQ�SDVV�LWV�LQWHUQDO�FRPSXWHU�UHSUHVHQWDWLRQ�RI�WKH�GDWD
GLUHFWO\�WR�WKH�*3,%�RXWSXW�TXHXH�DQG�GRHV�QRW�ZDVWH�WLPH�IRUPDWWLQJ�WKH�GDWD�DV�$6&,,
VWULQJV��7KH�ELQDU\�IRUPDW�RI�GDWD�UHTXLUHV�RQO\�IRXU�E\WHV�RI�GDWD�SHU�GDWD�SRLQW��7KH
%,1$5<�DQG�5%,1$5<�IRUPDWV�DUH�DERXW�HLJKW�WLPHV�IDVWHU�IRU�UHDGV�RI�GDWD�LQWR�FRPSXWHU
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Sub FFT_SpectrumSwp()
  ' Spectrum Sweeps with the FFT DSP Program
  TEST_TITLE = "FFT_SpectrumSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  sIO = ""
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,-10DBFS;FRQ1 1E3HZ;WFM SINE,SINE;:DIN:FORMAT
XLR;SCALEFREQBY MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID
0;JWFM NONE;NOUTPUT OFF;PREEMPHASIS OFF;RATE 48000HZ;RESOLUTION 24;RFENABLE FIXED"

  S2GSend ":DSP:PROGRAM FFT;:DSP:FFT:INPUT DIGITAL;ACQLENGTH XLENGTH;AVGS 1;AVGTYPE
1;COUPLING DC;DELAY 0;MODE INTRPOLATE;SRC1 A;SRC2 B;INPUT DIGITAL;START 0;TRIGGER
FREE;TSLOPE POS;WINDOW EQR;XLENGTH 16384;SENS 0.001FFS;PKTRIG 1;:DELAY 0.2"

  ' Setup the DSP source parameters for a frequency sweep of the FFT bins and then
acquire the signal on channel 1 (A) and process for a frequency domain spectrum.

  S2GSend ":DSP:OPSTATE SETUP;TIMEOUT 2;SRCP FREQ,HZ,0,0,0,ARB;OPSTATE
READ,AMP1;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout"  ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send amplitude measurement queries for channel 1 spectrum bins.
  S2GSend ":DSP:FFT:AMPL? 1,DBFS,984;AMPL? 1,DBFS,987;AMPL? 1,DBFS,990;AMPL?

1,DBFS,993;AMPL? 1,DBFS,996;AMPL? 1,DBFS,999;AMPL? 1,DBFS,1002;AMPL?
1,DBFS,1005;AMPL? 1,DBFS,1008;AMPL? 1,DBFS,1011;AMPL? 1,DBFS,1014;AMPL?
1,DBFS,1017"

  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

New FFT Acquisition #1." & vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  SaveWaveform 1, App.Path & "\Wav1.aas"   ' Save waveform in FFT acquisition buffer 1 to

a file.
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
  ' Acquire again with no digital generator output.
  S2GSend ":HEADER OFF;:DGEN:OUTPUT OFF;:DSP:OPSTATE READ,AMP1;ACQX?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout"   ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send amplitude measurement queries for channel 1 spectrum bins.
  S2GSend ":DSP:FFT:AMPL? 1,DBFS,984;AMPL? 1,DBFS,987;AMPL? 1,DBFS,990;AMPL?

1,DBFS,993;AMPL? 1,DBFS,996;AMPL? 1,DBFS,999;AMPL? 1,DBFS,1002;AMPL?
1,DBFS,1005;AMPL? 1,DBFS,1008;AMPL? 1,DBFS,1011;AMPL? 1,DBFS,1014;AMPL?
1,DBFS,1017"

  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

New FFT Acquisition #2." & vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  ' Recall the DSP acquisition waveform from the file it was saved in and transform it

spectrum.
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  RecallWaveform App.Path & "\Wav1.aas"   ' Recall waveform from a file and put into DSP
acquisition buffer.

  ' Transform the waveform in the DSP acquisition buffers.
  S2GSend ":DSP:OPSTATE READ,AMP1;XFRM?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the XFRM? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout"   ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send amplitude measurement queries for channel 1 spectrum bins.
  S2GSend ":DSP:FFT:AMPL? 1,DBFS,984;AMPL? 1,DBFS,987;AMPL? 1,DBFS,990;AMPL?

1,DBFS,993;AMPL? 1,DBFS,996;AMPL? 1,DBFS,999;AMPL? 1,DBFS,1002;AMPL?
1,DBFS,1005;AMPL? 1,DBFS,1008;AMPL? 1,DBFS,1011;AMPL? 1,DBFS,1014;AMPL?
1,DBFS,1017"

  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

Original FFT Acquisition #1 recalled from file." & vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�))7B6SHFWUXP6ZS�FRGH

FFT_SpectrumSwp New FFT Acquisition #1.

-99.7931;-60.9017;-37.7837;-22.9687;-14.1175;-10.2539;-11.0212;-16.4867;-27.1785;-
44.3928;-71.3917;-121.765

FFT_SpectrumSwp New FFT Acquisition #2.

-181.809;-178.012;-173.179;-173.188;-174.464;-174.257;-176.526;-183.85;-176.871;-
174.942;-178.491;-185.663

FFT_SpectrumSwp Original FFT Acquisition #1 recalled from file.

-99.7931;-60.9017;-37.7837;-22.9687;-14.1175;-10.2539;-11.0212;-16.4867;-27.1785;-
44.3928;-71.3917;-121.765

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�))7B6SHFWUXP6ZS�PHDVXUHPHQW�UHVXOWV�

7KH�%$7&+"�$6&,,�4XHU\�5HDGV�))7�6SHFWUXP�'DWD

�;�)DVWHU
$QRWKHU�WHFKQLTXH�XVLQJ�WKH��'63�%$7&K"�TXHU\�VLPSOLILHV�WKH�SURFHVV�RI�VZHHSV�ZLWK�EDWFK
PRGH�'63�SURJUDPV�E\�XWLOL]LQJ�WKH�SDUDPHWHUV�RI�WKH��'63�65&3DUDPV�FRPPDQG�DQG�WKH
�'63�2367DWH�5($'LQJ�FRPPDQG�WR�FRQWURO�DQ�LQWHUQDO�VZHHS�RI�WKH�'63�GDWD��7KH�GDWD
LV�UHWXUQHG�LQ�WKH�UHVSRQVH�WR�WKH�%$7&+"�TXHU\�LQ�WKUHH�SRVVLEOH�IRUPDWV��$6&,,��%,1$5<�
DQG�5%,1$5<��7KH�9LVXDO�%DVLF�FRGH�EHORZ�IRU�WKH�VXESURJUDP�%DWFKB))7B6SHFWUXP6ZS
VKRZV�WKLV�DOWHUQDWLYH�FRGH��7KLV�W\SH�RI�VZHHS�LV�DSSUR[LPDWHO\�WKUHH�WLPHV�IDVWHU�WKDQ�WKH
PHWKRG�VKRZQ�DERYH��7KLV�H[DPSOH�UHWXUQV�WKH�GDWD�LQ�$6&,,�IRUPDW�

�VWDUW�RI�)LJXUH������

Sub Batch_FFT_SpectrumSwp()
  ' Spectrum Sweeps with the FFT DSP Program
  ' Acquire the signal on digital audio input channel 1.
  TEST_TITLE = "Batch_FFT_SpectrumSwp"
  If IsDigital = False Then
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    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,
MSGBOX_TITLE & TEST_TITLE

    Exit Sub
  End If
  sIO = ""
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,-10DBFS;FRQ1 1E3HZ;WFM SINE,SINE;:DIN:FORMAT
XLR;SCALEFREQBY MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID
0;JWFM NONE;NOUTPUT OFF;PREEMPHASIS OFF;RATE 48000HZ;RESOLUTION 24;RFENABLE FIXED"

  S2GSend ":DSP:PROGRAM FFT;:DSP:FFT:INPUT DIGITAL;ACQLENGTH XLENGTH;AVGS 1;AVGTYPE
1;COUPLING DC;DELAY 0;MODE INTRPOLATE;SRC1 A;SRC2 B;INPUT DIGITAL;START 0;TRIGGER
FREE;TSLOPE POS;WINDOW EQR;XLENGTH 16384;SENS 0.001FFS;PKTRIG 1;:DELAY 0.2"

  ' Setup the DSP source parameters for a frequency sweep of the FFT bins and then
acquire the signal on channel 1 (A) and process for a frequency domain spectrum.

  ' Setup the BATCH sweep parameters to sweep from 10 Hz to 10 KHz with 9 steps (10 bins)
with LIN spacing.

  S2GSend ":DSP:OPSTATE SETUP;TIMEOUT 2;SRCP FREQ,HZ,10,10000,9,LIN;OPSTATE
READ,AMP1;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send amplitude measurement queries for channel 1 spectrum bins.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBFS"
  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & "New FFT Acquisition #1 with LIN bin freq spacing (with peak-
picking)."

  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & "Format = FREQ,
AMP1" & vbCrLf & vbCrLf & sIO & vbCrLf

  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Setup the BATCH sweep parameters to sweep from 10 Hz to 10 KHz with 9 steps (10 bins)

with LIN spacing.
  S2GSend ":DSP:OPSTATE SETUP;SRCP FREQ,HZ,10,10000,9,LOG;OPSTATE

READ,AMP1;REPROCESS?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send amplitude measurement queries for channel 1 spectrum bins.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBFS"
  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & "Reprocess FFT

Acquisition #1 with LOG bin freq spacing (with peak-picking)."
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & "Format = FREQ,

AMP1" & vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�%DWFKB))7B6SHFWUXP6ZS�FRGH

Batch_FFT_SpectrumSwp

New FFT Acquisition #1 with LIN bin freq spacing (with peak-picking).
Format = FREQ, AMP1



DSP Measurement Sweeps with FFT, INTERVU, FASTTEST, and MLS Programming Examples

2-30 System Two GPIB Programmer’s Reference

ASCII,10,10.0021,-170.025,1120,-10.2539,2230,-161.673,3340,-161.3,4450,-168.531,5560,-
166.133,6670,-168.398,7780,-167.654,8890,-168.079,10000,-168.426

Reprocess FFT Acquisition #1 with LOG bin freq spacing (with peak-picking).
Format = FREQ, AMP1

ASCII,10,10.0021,-170.025,21.5435,-170.387,46.4172,-166.733,99.9985,-165.625,215.441,-
166.438,464.161,-165.308,1000,-10.2539,2154.44,-11.0212,4641.59,-161.3,10000,-166.133

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�%DWFKB))7B6SHFWUXP6ZS�PHDVXUHPHQW�UHVXOWV�XVLQJ�WKH�$6&,,�IRUPDW�IRU
WKH�%$7&+"�TXHU\�

7KH�%$7&+"�%LQDU\�)RUPDWV�5HDG�))7�6SHFWUXP

'DWD��;�)DVWHU
%LQDU\�IRUPDWV�ZLWK�WKH��'63�%$7&K"�TXHU\�SURYLGH�PRUH�VSHHG��WKH�5%,1$5<�DQG
%,1$5<�IRUPDWV��7KH�GDWD�LV�UHWXUQHG�LQ�WKH�UHVSRQVH�WR�WKH�%$7&+"�DV���E\WH�,(((�VLQJOH
SUHFLVLRQ�IORDWLQJ�SRLQW�QXPEHUV�WKDW�PXVW�EH�E\WH�RUGHUHG�DQG�FRQYHUWHG�LQWR�WKH�LQWHUQDO
QXPHULF�UHSUHVHQWDWLRQ�RI�WKH�FRQWUROOHUnV�SURFHVVRU��7KH�9LVXDO�%DVLF�FRGH�EHORZ�IRU�WKH
VXESURJUDP�%DWFKB5%LQDU\B7RB$UUD\B))7B6WHUHR6SHFWUXP6ZS�VKRZV�FRGH�WKDW�DFTXLUHV
VWHUHR�VSHFWUXP�GDWD��7KLV�W\SH�RI�VZHHS�LV�DSSUR[LPDWHO\�HLJKW�WLPHV�IDVWHU�WKDQ�WKH
�'63�))7�$03/"�PHWKRG�VKRZQ�DERYH��7KH�VXESURJUDP�5HDG%DWFK��SHUIRUPV�WKH�UHDG
DQG�SDUVLQJ�RI�WKH�5%,1$5<�IRUPDWWHG�UHVSRQVH�LQWR�D�G\QDPLF�VLQJOH�IORDW�DUUD\�VWUXFWXUH
WKDW�FRQWDLQV�WKH�ELQ�IUHTXHQF\�DQG�PDJQLWXGHV�RI�DQDORJ�LQSXW�FKDQQHOV�$�DQG�%��7KH
RXWSXW�GLVSOD\�VKRZV�WKH�PDJQLWXGHV�DQG�ELQ�IUHTXHQFLHV�RI�WKH�ILUVW�DQG�ODVW�ELQV�LQ�WKH
DUUD\�GDWD�DQG�WKH�IUHTXHQF\�DQG�PDJQLWXGH�RI�WKH�KLJKHVW�VSHFWUXP�ELQ�IRXQG�LQ�WKH
FKDQQHO�$�GDWD�

�VWDUW�RI�)LJXUH������

Sub Batch_RBinary_To_Array_FFT_StereoSpectrumSwp()
  ' Spectrum Sweeps with the FFT DSP Program and places responses into a numeric array.
  ' Acquire the signal on analog analyzer channels A and B.
  ' Define dynamic two dimensional single float array to hold source frequencies, chan 1

values, and chan 2 values
  ReDim fSrcCh1Ch2(0 To 3, 0 To 1) As Single  ' Size of second dimension will be changed

to fit available data
  Dim bSuccess As Boolean, lPoints As Long, lIndex As Long, lMaxIndex As Long, fMaxPoint

As Single
  Dim Src As Long, Ch1 As Long, Ch2 As Long
  Src = 0: Ch1 = 1: Ch2 = 2
  TEST_TITLE = "Batch_RBinary_To_Array_FFT_StereoSpectrumSwp"
  If IsAnalogPlusDSP = False Then
    MsgBox "System Two DSP option not installed. Test Aborted.", vbOKOnly, MSGBOX_TITLE &

TEST_TITLE
    Exit Sub
  End If
  sIO = ""
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;:AGEN:AMPL

A,1V;AMPL B,1V;WFM SINE,SINE;OUTPUT AB;:ANLR:INPUT A,XLR;INPUT B,XLR;AUTORANGE
A,ON;AUTORANGE B,ON"

  S2GSend ":DSP:PROGRAM FFT;:DSP:FFT:INPUT AD1X;XLENGTH 2048;ACQLENGTH XLENGTH;AVGS
1;AVGTYPE 1;COUPLING SUBH;DELAY 0;MODE INTRPOLATE;SRC1 A;SRC2 B;START 0;TRIGGER
FREE;TSLOPE POS;WINDOW EQR;SENS 0.001FFS;PKTRIG 1;:DELAY 0.2"

  ' Wait for instrument outputs and inputs to settle before acquiring the spectrum.
  ' Delay 2
  ' Setup the DSP source parameters for a frequency sweep of the FFT bins and then

acquire the signal on channel 1 (A) and process for a frequency domain spectrum.
  ' Setup the BATCH sweep parameters to sweep from 10 Hz to 22.5 KHz with 999 steps (1000

bins) with LOG spacing.
  S2GSend ":DSP:OPSTATE SETUP;TIMEOUT 2;SRCP FREQ,HZ,10,22500,999,LOG;OPSTATE

READ,AMP1,AMP2;ACQX?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
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  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send batch mode amplitude measurement queries for channel 1 and channel 2 spectrum

bins and read the measurement query responses.
  bSuccess = ReadBatch2("RBINARY", "AMP1", "DBV", "AMP2", "DBV", fSrcCh1Ch2())
  ' Set breakpoint on next line to enter VB debug mode in order to "watch" values in

array fSrcCh1Ch2()
  If bSuccess Then
    lPoints = UBound(fSrcCh1Ch2, 2)   ' get last index
    ' Find array index of maximum value in Ch1 array data
    fMaxPoint = -999
    For lIndex = 0 To lPoints Step 1
      If fSrcCh1Ch2(Ch1, lIndex) > fMaxPoint Then
        fMaxPoint = fSrcCh1Ch2(Ch1, lIndex)
        lMaxIndex = lIndex
      End If
    Next lIndex
    ' Display data for first frequency bin, for largest signal found in Ch1 spectrum, and

for last frequency bin.
    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & "FFT - Spectrum acquisition complete (with peak-picking):" &
vbCrLf & "Acquired 1000 LOG frequency spaced measurements of Bin Freq (SRC), Ch1, &
Ch2." & vbCrLf

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & "First element
array values are: " & vbCrLf & "fSrcCh1Ch2(SRC, 0) = " & fSrcCh1Ch2(Src, 0)

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf &
"fSrcCh1Ch2(CH1, 0) = " & fSrcCh1Ch2(Ch1, 0)

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf &
"fSrcCh1Ch2(CH2, 0) = " & fSrcCh1Ch2(Ch2, 0)

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & "Highest
Signal Level found on Channel 1:" & vbCrLf & "fSrcCh1Ch2(SRC, " & lMaxIndex & ") =
" & fSrcCh1Ch2(Src, lMaxIndex)

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf &
"fSrcCh1Ch2(CH1, " & lMaxIndex & ") = " & fSrcCh1Ch2(Ch1, lMaxIndex)

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf &
"fSrcCh1Ch2(CH2, " & lMaxIndex & ") = " & fSrcCh1Ch2(Ch2, lMaxIndex)

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & "Last element
array values are: " & vbCrLf & "fSrcCh1Ch2(SRC, " & lPoints & ") = " &
fSrcCh1Ch2(0, lPoints)

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf &
"fSrcCh1Ch2(CH1, " & lPoints & ") = " & fSrcCh1Ch2(Ch1, lPoints)

    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf &
"fSrcCh1Ch2(CH2, " & lPoints & ") = " & fSrcCh1Ch2(Ch2, lPoints) & vbCrLf

  Else
    ' Display error message
    frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & "FFT - Spectrum acquisition failed." & vbCrLf
  End If
  ' Set display to last line
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�%DWFKB5%LQDU\B7RB$UUD\B))7B6WHUHR6SHFWUXP6ZS�FRGH
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Batch_RBinary_To_Array_FFT_StereoSpectrumSwp

FFT - Spectrum acquisition complete (with peak-picking):
Acquired 1000 LOG frequency spaced measurements of Bin Freq (SRC), Ch1, & Ch2.

First element array values are:
fSrcCh1Ch2(SRC, 0) = 10.00214
fSrcCh1Ch2(CH1, 0) = -113.4391
fSrcCh1Ch2(CH2, 0) = -136.5694
Highest Signal Level found on Channel 1:
fSrcCh1Ch2(SRC, 596) = 999.773
fSrcCh1Ch2(CH1, 596) = -0.2413335
fSrcCh1Ch2(CH2, 596) = -0.2377162
Last element array values are:
fSrcCh1Ch2(SRC, 999) = 22500
fSrcCh1Ch2(CH1, 999) = -122.3953
fSrcCh1Ch2(CH2, 999) = -117.4754

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�%DWFKB5%LQDU\B7RB$UUD\B))7B6WHUHR6SHFWUXP6ZS�PHDVXUHPHQW�UHVXOWV�

:DYHIRUP�$FTXLVLWLRQ�6ZHHSV�ZLWK�WKH�))7�'63

3URJUDP
'63�EDVHG�WLPH�ZDYHIRUPV�PD\�EH�DFTXLUHG�ZLWK�WKH�))7�'63�SURJUDP��7KH�))7�'63
SURJUDP�DFTXLUHV�DQG�PHDVXUH�VLJQDOV�LQ�D�oEDWFKp�SURFHVV��7KH�UHVXOWV�RI�DQ�DFTXLVLWLRQ
PD\�EH�UHDG�DV�D�VHULHV�RI�PHDVXUHPHQWV��,Q�WKH�FDVH�RI�D�ZDYHIRUP�LQ�WKH�WLPH�GRPDLQ�
HDFK�VDPSOH�LV�UHDG�E\�VHQGLQJ�DQ�DPSOLWXGH�TXHU\�DW�HDFK�VSHFLILHG�WLPH�SRLQW�LQ�WKH
ZDYHIRUP�UHFRUG�IRU�WKH�VSHFLILHG�FKDQQHO��7KH�SURFHVV�UHTXLUHV�DQ�LQLWLDO�VHWXS��IROORZHG�E\
WKH�DFTXLVLWLRQ�RI�WKH�VLJQDO��DQG�WKHQ�IROORZHG�E\�D�VHULHV�RI�TXHULHV�DQG�PHDVXUHPHQW
UHVSRQVHV�

7KH�H[DPSOHV�EHORZ�VHW�XS�WKH�LQVWUXPHQW�IRU�D�GLJLWDO�LQSXW�DQG�RXWSXW��DQG�ORDG�WKH�))7
SURJUDP�LQWR�WKH�GLJLWDO�VLJQDO�SURFHVV��7KH�))7�SURJUDP�SDUDPHWHUV�DUH�VHW�XS�IRU�D
ZDYHIRUP�DFTXLVLWLRQ�DQG�WKH�VLJQDO�LV�DFTXLUHG��$IWHU�VXFFHVVIXO�DFTXLVLWLRQ�WKH�DPSOLWXGH�RI
WKH�VDPSOHV�DUH�UHDG�DW�WKH�VSHFLILHG�SRLQW�ZLWKLQ�WKH�DFTXLVLWLRQ�UHFRUG��7KH�WLPH�SHULRG�RI
LQWHUHVW�EHJLQV�DW���PV�DIWHU�WKH�WULJJHU�SRLQW�DQG�HQGV�����PV�ODWHU�LQ�RUGHU�WR�DQDO\]H�WKH
VHFRQG�F\FOH�RI�WKH���N+]�IXQGDPHQWDO�VLJQDO�IURP�WKH�6\VWHP�7ZR�GLJLWDO�JHQHUDWRU��)RU
WKLV�H[DPSOH��D�FRDUVH�PHDVXUHPHQW�WLPH�LQWHUYDO�ZDV�VHOHFWHG�IRU�VLPSOLFLW\��7KH�WZR
VXESURJUDPV�VKRZ�WKH�WZR�PHWKRGV�IRU�UHDGLQJ�GDWD�IURP�WKH�))7�'63�SURJUDP�DIWHU�WKH
DFTXLVLWLRQ�LV�FRPSOHWH��XVLQJ�WKH��'63�))7�$03/"�TXHU\�PHWKRG�DQG�WKH��'63�%$7&K"
TXHU\�PHWKRG�ZLWK�$6&,,�IRUPDWWHG�UHVSRQVH�GDWD��7KLV�FRGH�LV�SURYLGHG�LQ�WKH
o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�LQFOXGHG�ZLWK�WKLV�PDQXDO�

�6WDUW�RI�)LJXUH������

Sub FFT_WaveformSwp()
  ' Waveform Acquisition Sweeps with the FFT DSP Program
  TEST_TITLE = "FFT_WaveformSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,0DBFS;WFM SINE,SINE;:DIN:FORMAT XLR;SCALEFREQBY
MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID 0;JWFM
NONE;NOUTPUT OFF;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE FIXED"

  S2GSend ":DSP:PROGRAM FFT;:DSP:FFT:INPUT DIGITAL;ACQLENGTH L24K;AVGS 1;AVGTYPE
1;COUPLING DC;DELAY 0;MODE RAW;SRC1 A;SRC2 B;INPUT DIGITAL;START 0.001;TRIGGER
DGEN;TSLOPE POS;WINDOW EQR;XLENGTH 1024;SENS 0.001FFS;PKTRIG 1;:DELAY 0.2"

  ' Setup the DSP source parameters for a time domain sweep of the waveform sample points
and then acquire the signal on channel 1 (A.
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  S2GSend ":DSP:OPST SET;TIMEOUT 2;SRCP TIME,SEC,0,0,0,LIN;OPST READ,AMP1;ACQX?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send amplitude measurement queries for channel 1 waveform samples from 1 mS to 2.1 mS

in 0.1 mS intervals.
  S2GSend ":DSP:FFT:AMPL? 1,FFS,0.001;AMPL? 1,FFS,0.0011;AMPL? 1,FFS,0.0012;AMPL?

1,FFS,0.0013;AMPL? 1,FFS,0.0014;AMPL? 1,FFS,0.0015;AMPL? 1,FFS,0.0016;AMPL?
1,FFS,0.0017;AMPL? 1,FFS,0.0018;AMPL? 1,FFS,0.0019;AMPL? 1,FFS,0.002;AMPL?
1,FFS,0.0021"

  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

Sub Batch_FFT_WaveformSwp()
  ' Waveform Acquisition Sweeps with the FFT DSP Program
  TEST_TITLE = "Batch_FFT_WaveformSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,0DBFS;WFM SINE,SINE;:DIN:FORMAT XLR;SCALEFREQBY
MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID 0;JWFM
NONE;NOUTPUT OFF;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE FIXED"

  S2GSend ":DSP:PROGRAM FFT;:DSP:FFT:INPUT DIGITAL;ACQLENGTH L24K;AVGS 1;AVGTYPE
1;COUPLING DC;DELAY 0;MODE RAW;SRC1 A;SRC2 B;INPUT DIGITAL;START 0.001;TRIGGER
DGEN;TSLOPE POS;WINDOW EQR;XLENGTH 1024;SENS 0.001FFS;PKTRIG 1;:DELAY 0.2"

  ' Setup the DSP source parameters for a time domain sweep of the waveform sample points
and then acquire the signal on channel 1 (A.

  ' Sweep start time of 1.0 mS, sweep stop time of 2.1 mS, 0.1 mS intervals (11 steps, 12
points), with linear spacing.

  S2GSend ":DSP:OPST SET;TIMEOUT 2;SRCP TIME,SEC,0.001,.0021,11,LIN;OPST
READ,AMP1;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send BATCH? query for channel 1 waveform samples in FFS units.
  S2GSend ":DSP:BATCh? ASCII,AMP1,FFS"
  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�FRGH�IRU�VXESURJUDPV�))7B:DYHIRUP6ZS�DQG�%DWFKB))7B:DYHIRUP6ZS�



DSP Measurement Sweeps with FFT, INTERVU, FASTTEST, and MLS Programming Examples

2-34 System Two GPIB Programmer’s Reference

FFT_WaveformSwp

-0.591869;0.388695;1.05931;1.39704;1.20248;0.613005;-0.366183;-1.0437;-1.39323;-1.21462;-
0.63398;0.34356

Batch_FFT_WaveformSwp

ASCII,12,0.00100004,-
0.545619,0.00109995,0.437011,0.00120004,1.0921,0.00129996,1.404,0.00140005,1.17513,0.0014
9996,0.567096,0.00160006,-0.414736,0.00169997,-1.07711,0.00180006,-1.40101,0.00189998,-
1.18798,0.00200007,-0.588427,0.00209999,0.392337

)LJXUH�������9LVXDO�%DVLF�VXESURJUDPV�))7B:DYHIRUP6ZS�DQG�%DWFKB))7B:DYHIRUP6ZS�PHDVXUHPHQW�UHVXOWV�

'LJLWDO�,QWHUIDFH�(\H�3DWWHUQ�6ZHHSV�ZLWK�WKH

,QWHUYX�'63�3URJUDP
7KH�,QWHUYX�'63�SURJUDP�PD\�EH�XVHG�WR�DQDO\]H�WKH�GLJLWDO�ZDYHIRUP�RQ�WKH�$(6�(%8
LQSXW�FRQQHFWRU�IRU�MLWWHU�DQG�DPSOLWXGH�GLVWRUWLRQ��7KLV�PD\�EH�PHDVXUHG�ZLWK�WKH�H\H
SDWWHUQ�PHDVXUHPHQW�FDSDELOLW\��7KH�,QWHUYX�'63�SURJUDP�DFTXLUHV�DQG�PHDVXUH�WKH�GLJLWDO
LQWHUIDFH�VLJQDO�LQ�D�oEDWFKp�SURFHVV��7KH�UHVXOWV�RI�DQ�DFTXLVLWLRQ�PD\�EH�UHDG�DV�D�VHULHV�RI
PHDVXUHPHQWV��,Q�WKH�FDVH�RI�DQ�H\H�SDWWHUQ�ZDYHIRUP�LQ�WKH�WLPH�GRPDLQ��HDFK�VDPSOH�LV
UHDG�E\�VHQGLQJ�D�TXHU\�IRU�DPSOLWXGH�DW�HDFK�VSHFLILHG�WLPH�SRLQW�LQ�WKH�XSSHU�H\H
ZDYHIRUP�DQG�LQ�WKH�ORZHU�H\H�ZDYHIRUP��7KH�SURFHVV�UHTXLUHV�DQ�LQLWLDO�VHWXS��IROORZHG�E\
WKH�DFTXLVLWLRQ�RI�WKH�VLJQDO��DQG�WKHQ�IROORZHG�E\�D�VXFFHVVLRQ�RI�TXHULHV�DQG�PHDVXUHPHQW
UHVSRQVHV�

7KH�H[DPSOHV�EHORZ�VHWXS�WKH�LQVWUXPHQW�IRU�D�GLJLWDO�LQSXW�DQG�RXWSXW��DQG�ORDG�WKH�,QWHUYX
SURJUDP�LQWR�WKH�GLJLWDO�VLJQDO�SURFHVVRU��7KH�,QWHUYX�'63�SURJUDP�SDUDPHWHUV�DUH�VHWXS�IRU
DQ�H\H�SDWWHUQ�ZDYHIRUP�DFTXLVLWLRQ�DQG�WKH�VLJQDO�LV�DFTXLUHG��$IWHU�VXFFHVVIXO�DFTXLVLWLRQ
WKH�DPSOLWXGH�RI�WKH�H\H�SDWWHUQ�VDPSOHV�DUH�UHDG�DW�WKH�VSHFLILHG�WLPH�SRLQWV�IRU�WKH�XSSHU
DQG�ORZHU�H\H�SDWWHUQV��7KH�WLPH�SHULRG�RI�LQWHUHVW�EHJLQV�DW�����QV�DQG�HQGV����QV�ODWHU�LQ
RUGHU�WR�DQDO\]H�RQH�SDWWHUQ��)RU�WKLV�H[DPSOH�D�OLQHDU�WLPH�LQWHUYDO�RI����QV�SHU�SRLQW�ZDV
VHOHFWHG��7KLV�FRGH�LV�SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�LQFOXGHG�ZLWK
WKLV�PDQXDO��7KH�ILUVW�VXESURJUDP�o,17(598B(\H3DWWHUQ6ZSp�UHDGV�WKH�XSSHU�DQG�ORZHU
H\H�GDWD�XVLQJ�D�VHULHV�RI��'63�,17(598�/2:(5"�DQG�833(5"�TXHULHV�LPEHGGHG�LQ�D
PDFUR��7KH�VHFRQG�VXESURJUDP�o%DWFKB,17(598B(\H3DWWHUQ6ZSp�UHDGV�WKH�XSSHU�DQG
ORZHU�H\H�GDWD�XVLQJ�D��'63�%$7&K"�TXHU\��UHVXOWLQJ�LQ�D�IDVWHU�UHVSRQVH�LI�PDQ\�GDWD
SRLQWV�DUH�UHTXLUHG�

�VWDUW�RI�)LJXUH������

Sub INTERVU_EyePatternSwp()
  ' Digital Interface Eye Pattern Sweeps with the Intervu DSP Program
  TEST_TITLE = "INTERVU_EyePatternSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,-10DBFS;WFM SINE,SINE;:DIN:FORMAT XLR;SCALEFREQBY
MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID 0;JWFM
NONE;NOUTPUT OFF;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE FIXED"

  S2GSend ":DSP:PROGRAM INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION ALL;MODE EYE;MON
JITTER;TRIGGER ARCV;WINDOW BH;:DELAY 0.5"

  ' Define a measurement macro with lower and upper eye pattern measurement queries.
  S2GSend "*PMC;*EMC 1;*DMC ""EYE"",#232:DSP:INT:LOWER? V,$1;UPPER? V,$1"
  ' Setup the DSP source parameters for a time domain sweep of the upper and lower eye

pattern waveform sample points and then acquire the signal.
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  S2GSend ":DSP:OPST SET;TIMEOUT 2;SRCP TIME,SEC,0,0,0,LIN;OPST
READ,LOWER,UPPER;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send measurement queries for each time point in the eye pattern using the EYE macro

(defined above).
  S2GSend "EYE 0;EYE 5E-9;EYE 10E-9;EYE 15E-9;EYE 20E-9;EYE 25E-9;EYE 30E-9;EYE 35E-9;EYE

40E-9;EYE 45E-9;EYE 50E-9;EYE 55E-9;EYE 60E-9;EYE 65E-9;EYE 70E-9;EYE 75E-9;EYE
80E-9;EYE 85E-9;EYE 90E-9;EYE 95E-9;EYE 100E-9;EYE 105E-9;EYE 110E-9;EYE 115E-9;EYE
120E-9;EYE 125E-9;EYE 130E-9;EYE 135E-9;EYE 140E-9; EYE 145E-9;EYE 150E-9;EYE 155E-
9;EYE 160E-9;EYE 165E-9;EYE 170E-9;EYE 175E-9;EYE 180E-9;EYE 185E-9;EYE 190E-9;EYE
195E-9;EYE 200E-9"

  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

Sub Batch_INTERVU_EyePatternSwp()
  ' Digital Interface Eye Pattern Sweeps with the Intervu DSP Program
  TEST_TITLE = "Batch_INTERVU_EyePatternSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,-10DBFS;WFM SINE,SINE;:DIN:FORMAT XLR;SCALEFREQBY
MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID 0;JWFM
NONE;NOUTPUT OFF;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE FIXED"

  S2GSend ":DSP:PROGRAM INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION ALL;MODE EYE;MON
JITTER;TRIGGER ARCV;WINDOW BH;:DELAY 0.5"

  ' Setup the DSP source parameters for a time domain sweep of the upper and lower eye
pattern waveform sample points and then acquire the signal.

  ' Sweep start time of 0.0 Sec, sweep stop time of 200 nS, intervals of 5 nS (40 steps,
41 points), with linear spacing.

  S2GSend ":DSP:OPST SET;TIMEOUT 2;SRCP TIME,SEC,0,200E-9,40,LIN;OPST
READ,LOWER,UPPER;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send BATCH? query for upper and lower eye pattern waveform samples in Volt units.
  S2GSend ":DSP:BATCh? ASCII,LOWER,V,UPPER,V"
  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDPV�,17(598B(\H3DWWHUQ6ZS�DQG�%DWFKB,17(598B(\H3DWWHUQ6ZS�FRGH
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INTERVU_EyePatternSwp

0;0.0472487;-0.425246;0.330739;-1.22848;1.18122;-1.88997;1.79545;-2.26797;2.22068;-
2.45695;2.36244;-2.45695;2.36244;-2.45695;2.36244;-2.40972;2.36244;-2.45695;2.36244;-
2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-
2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-
2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-
2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-2.40972;2.36244;-2.40972;2.31518;-
2.40972;2.31518;-2.3152;2.22068;-1.98446;1.88994;-1.37023;1.22846;-
0.472492;0.377989;0;0.0472487;-0.425246;0.283493;-0.425246;0.283493;-1.18123;1.13397;-
1.84271;1.74819;-2.22071;2.17345

Batch_INTERVU_EyePatternSwp

ASCII,41,0,0,0.0472487,5.12228E-09,-0.472492,0.425239,9.77889E-09,-
1.32297,1.22846,1.49012E-08,-1.88997,1.84268,2.00234E-08,-2.3152,2.22068,2.51457E-08,-
2.3152,2.22068,2.98023E-08,-2.45695,2.36244,3.49246E-08,-2.45695,2.36244,4.00469E-08,-
2.45695,2.36244,4.51692E-08,-2.45695,2.36244,4.98258E-08,-2.40972,2.36244,5.4948E-08,-
2.40972,2.36244,6.00703E-08,-2.40972,2.31518,6.51926E-08,-2.40972,2.36244,6.98492E-08,-
2.40972,2.36244,7.49715E-08,-2.40972,2.36244,8.00938E-08,-2.40972,2.36244,8.5216E-08,-
2.40972,2.36244,8.98726E-08,-2.40972,2.36244,9.49949E-08,-2.40972,2.36244,1.00117E-07,-
2.40972,2.31518,1.04774E-07,-2.40972,2.36244,1.09896E-07,-2.40972,2.36244,1.15018E-07,-
2.40972,2.36244,1.20141E-07,-2.40972,2.36244,1.24797E-07,-2.40972,2.36244,1.2992E-07,-
2.40972,2.36244,1.35042E-07,-2.40972,2.31518,1.40164E-07,-2.40972,2.36244,1.44821E-07,-
2.40972,2.36244,1.49943E-07,-2.40972,2.31518,1.55065E-07,-2.26797,2.22068,1.60188E-07,-
1.93723,1.84268,1.64844E-07,-1.27572,1.18122,1.69966E-07,-0.377993,0.283493,1.75089E-
07,0,0.0472487,1.80211E-07,0,0.0472487,1.84868E-07,-0.472492,0.377989,1.8999E-07,-
1.22848,1.18122,1.95112E-07,-1.88997,1.74819,1.99769E-07,-2.22071,2.17345

)LJXUH�������9LVXDO�%DVLF�PHDVXUHPHQW�UHVXOWV�IRU�VXESURJUDPV�,17(598B(\H3DWWHUQ6ZS�DQG
%DWFKB,17(598B(\H3DWWHUQ6ZS

'LJLWDO�,QWHUIDFH�-LWWHU�3UREDELOLW\�6ZHHSV�ZLWK

WKH�,QWHUYX�'63�3URJUDP
7KH�,QWHUYX�'63�SURJUDP�PD\�EH�XVHG�WR�DQDO\]H�WKH�GLJLWDO�ZDYHIRUP�RQ�WKH�$(6�(%8
LQSXW�FRQQHFWRU�IRU�MLWWHU�SUREDELOLW\��7KH�QXPEHUV�UHSUHVHQW�WKH�SUREDELOLW\�RI�MLWWHU�DV�D
IXQFWLRQ�RI�MLWWHU�PDJQLWXGH�LQ�VHFRQGV��7KH�,QWHUYX�'63�SURJUDP�DFTXLUHV�DQG�PHDVXUHV�WKH
GLJLWDO�LQWHUIDFH�VLJQDO�LQ�D�oEDWFKp�SURFHVV��7KH�UHVXOWV�RI�DQ�DFTXLVLWLRQ�PD\�EH�UHDG�DV�D
VHULHV�RI�PHDVXUHPHQWV��,Q�RUGHU�WR�PHDVXUH�MLWWHU�SUREDELOLW\��D�GLJLWDO�IUDPH�LV�SURFHVVHG�IRU
MLWWHU�DQG�WKH�UHVXOWDQW�MLWWHU�PDJQLWXGH�GDWD�LV�SURFHVVHG��WR�FUHDWH�SUREDELOLW\�YDOXHV�IRU
HDFK�MLWWHU�PDJQLWXGH�RI�LQWHUHVW��7KH�SURFHVV�UHTXLUHV�DQ�LQLWLDO�VHWXS��IROORZHG�E\�WKH
DFTXLVLWLRQ�RI�WKH�VLJQDO��DQG�WKHQ�IROORZHG�E\�D�VXFFHVVLRQ�RI�MLWWHU�SUREDELOLW\�TXHULHV�IRU
VSHFLILF�MLWWHU�PDJQLWXGHV�

7KH�H[DPSOHV�EHORZ�VHW�XS�WKH�LQVWUXPHQW�IRU�$(6�(%8�GLJLWDO�LQSXW�DQG�RXWSXW��JHQHUDWH�D
��9SS�LQWHUIHUHQFH�QRLVH�DW�WKH�GLJLWDO�RXWSXW��DQG�ORDG�WKH�,QWHUYX�SURJUDP�LQWR�WKH�GLJLWDO
VLJQDO�SURFHVVRU��7KH�,QWHUYX�'63�SURJUDP�SDUDPHWHUV�DUH�VHW�XS�IRU�SUREDELOLW\�SURFHVVLQJ
DQG�GLJLWDO�LQWHUIDFH�ZDYHIRUP�DFTXLVLWLRQ��$IWHU�VXFFHVVIXO�DFTXLVLWLRQ�WKH�MLWWHU�SUREDELOLW\
YDOXHV�DUH�TXHULHG�DW�WKH�MLWWHU�PDJQLWXGHV�VSHFLILHG�LQ�SRVLWLYH�DQG�QHJDWLYH�WLPH�YDOXHV
�UHODWLYH�WR�WKH�FORFN�WUDQVLWLRQV�WKURXJK�]HUR���7KH�WLPH�SHULRG�RI�LQWHUHVW�EHJLQV�DW������QV
DQG�HQGV������QV��0HDVXUHPHQWV�DUH�TXHULHG�DW�����QV�LQWHUYDOV�LQ�WKLV�H[DPSOH��7KLV�FRGH
LV�SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�LQFOXGHG�ZLWK�WKLV�PDQXDO��7KH
ILUVW�VXESURJUDP�o,17(598B-LWWHU3UREDELOLW\6ZSp�UHDGV�WKH�SUREDELOLW\�GDWD�XVLQJ�D�VHULHV
RI��'63�,17(598�352%$%,/,7<"�TXHULHV��7KH�VHFRQG�VXESURJUDP
o%DWFKB,17(598B-LWWHU3UREDELOLW\6ZSp�UHDGV�WKH�SUREDELOLW\�GDWD�XVLQJ�D��'63�%$7&K"
TXHU\��UHVXOWLQJ�LQ�D�IDVWHU�UHVSRQVH�LI�PDQ\�GDWD�SRLQWV�DUH�UHTXLUHG�
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Sub INTERVU_JitterProbabilitySwp()
  'Digital Interface Jitter Probability Sweeps with the Intervu DSP Program
  TEST_TITLE = "INTERVU_JitterProbabilitySwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,-10DBFS;WFM SINE,SINE;:DIN:FORMAT XLR;SCALEFREQBY
MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID 0;JWFM
NONE;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE FIXED;NAMPL 1.0;NOUTPUT
ON"

  S2GSend ":DSP:PROGRAM INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION ALL;MODE INTRPOLATE;MON
JITTER;TRIGGER ARCV;WINDOW BH;:DELAY 0.5"

  ' Setup the DSP source parameters for a probability sweep of the jitter magnitude and
acquire the signal.

  S2GSend ":DSP:OPSTATE SET;TIMEOUT 2;SRCP JITTER,SEC,0,0,0,LIN;OPSTATE
READ,PROBABILITY;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send probability measurement queries for each jitter magnitude.
  S2GSend "DSP:INTERVU:PROB? PCT,-5E-9;PROB? PCT,-4.5E-9;PROB? PCT,-4E-9;PROB? PCT,-3.5E-

9;PROB? PCT,-3E-9;PROB? PCT,-2.5E-9;PROB? PCT,-2E-9;PROB? PCT,-1.5E-9;PROB? PCT,-
1E-9;PROB? PCT,-0.5E-9;PROB? PCT,0;PROB? PCT,0.5E-9;PROB? PCT,1E-9;PROB? PCT,1.5E-
9;PROB? PCT,2E-9;PROB? PCT,2.5E-9;PROB? PCT,3E-9;PROB? PCT,3.5E-9;PROB? PCT,4E-
9;PROB? PCT,4.5E-9;PROB? PCT,5E-9"

  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

Sub Batch_INTERVU_JitterProbabilitySwp()
  'Digital Interface Jitter Probability Sweeps with the Intervu DSP Program
  TEST_TITLE = "Batch_INTERVU_JitterProbabilitySwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,-10DBFS;WFM SINE,SINE;:DIN:FORMAT XLR;SCALEFREQBY
MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID 0;JWFM
NONE;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE FIXED;NAMPL 1.0;NOUTPUT
ON"

  S2GSend ":DSP:PROGRAM INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION ALL;MODE INTRPOLATE;MON
JITTER;TRIGGER ARCV;WINDOW BH;:DELAY 0.5"

  ' Setup the DSP source parameters for a probability sweep of the jitter magnitude and
acquire the signal.

  ' Sweep start time of -5.0 nS, sweep stop time of 5 nS, intervals of 0.5 nS (20 steps,
21 points), with linear spacing.

  S2GSend ":DSP:OPSTATE SET;TIMEOUT 2;SRCP JITTER,SEC,-5E-9,5E-9,20,LIN;OPSTATE
READ,PROBABILITY;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
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  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send BATCH? query for jitter probability in percent units.
  S2GSend ":DSP:BATCh? ASCII,PROBABILITY,PCT"
  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�,17(598B-LWWHU3UREDELOLW\6ZS�FRGH�

INTERVU_JitterProbabilitySwp

0;0.0362396;0.561714;4.96483;11.7416;11.4698;7.99084;3.50618;2.91729;2.3284;2.73609;2.518
65;2.79045;4.13132;4.99201;10.283;12.3668;11.2705;2.96259;0.280857;0.0181198

Batch_INTERVU_JitterProbabilitySwp

ASCII,21,-4.99934E-09,0,-4.50015E-09,0.0181198,-4.00096E-09,0.371456,-3.50177E-
09,2.62737,-3.00258E-09,9.73034,-2.5034E-09,16.036,-1.99676E-09,9.07803,-1.49757E-
09,3.68738,-9.98378E-10,3.05319,-4.99189E-10,2.56395,0,2.93541,4.99189E-
10,2.69985,9.98378E-10,2.65455,1.49757E-09,3.37934,1.99676E-09,4.41217,2.5034E-
09,7.42912,3.00258E-09,13.4993,3.50177E-09,10.9262,4.00096E-09,4.14944,4.50015E-
09,0.607014,4.99934E-09,0.0181198

)LJXUH�������9LVXDO�%DVLF�PHDVXUHPHQW�UHVXOWV�IRU�VXESURJUDPV�,17(598B-LWWHU3UREDELOLW\6ZS�DQG
%DWFKB,17(598B-LWWHU3UREDELOLW\6ZS

'LJLWDO�,QWHUIDFH�-LWWHU�:DYHIRUP�6ZHHSV�ZLWK�WKH

,QWHUYX�'63�3URJUDP
7KH�,QWHUYX�'63�SURJUDP�PD\�EH�XVHG�WR�DFTXLUH�WKH�UHFRYHUHG�MLWWHU�VLJQDO�LQ�WKH�IRUP�RI�D
ZDYHIRUP��,17(598�RSHUDWHV�E\�ILUVW�DFTXLULQJ����N�VDPSOHV���A���r�� ���������RI�WKH
GLJLWDO�LQWHUIDFH�VLJQDO�DW�D�VDPSOH�UDWH�RI�����������0+]��7KXV��WKH�WRWDO�WLPH�SHULRG�RI�WKH
DFTXLVLWLRQ�LV������������VHFRQGV��7KH�ZDYHIRUP�VDPSOH�SRLQWV�DUH�VSHFLILHG�LQ�XQLWV�RI
WLPH�UHODWLYH�WR�WKH�EHJLQQLQJ�RI�WKH�VDPSOH�LQWHUYDO��7KH�DFTXLVLWLRQ�RI�MLWWHU�PDJQLWXGH
YHUVXV�WLPH�PD\�EH�WULJJHUHG�LQ�PDQ\�ZD\V��7KH�H[DPSOH�VXESURJUDPV�EHORZ�WULJJHU�RQ�WKH
VRXUFH�RI�MLWWHU��WKH�MLWWHU�JHQHUDWRU�RI�6\VWHP�7ZR��7KLV�FRGH�LV�SURYLGHG�LQ�WKH
o6�*6DPSOH��EDVp�ILOH�RQ�WKH�&'�520�LQFOXGHG�ZLWK�WKLV�PDQXDO��7KH�ILUVW�VXESURJUDP
o,17(598B-LWWHU:DYHIRUP6ZSp�UHDGV�WKH�MLWWHU�ZDYHIRUP�GDWD�XVLQJ�D�VHULHV�RI
�'63�,17(598�-,77(5"�TXHULHV��7KH�VHFRQG�VXESURJUDP
o%DWFKB,17(598B-LWWHU:DYHIRUP6ZSp�UHDGV�WKH�MLWWHU�ZDYHIRUP�GDWD�XVLQJ�D
�'63�%$7&K"�TXHU\��UHVXOWLQJ�LQ�D�IDVWHU�UHVSRQVH�LI�PDQ\�GDWD�SRLQWV�DUH�UHTXLUHG�

&RQQHFW�WKH�6\VWHP�7ZR�$(6�(%8�GLJLWDO�RXWSXW�WR�WKH�GLJLWDO�LQSXW�LQ�RUGHU�WR�DFTXLUH
UHVXOWV�VLPLODU�WR�WKRVH�VKRZQ�EHORZ��7KH�6\VWHP�7ZR�GLJLWDO�JHQHUDWRU�LV�VHW�XS�WR�SURGXFH
D�-7(67�GLJLWDO�DXGLR�ZDYHIRUP�DQG�WKH�GLJLWDO�RXWSXW�MLWWHU�JHQHUDWRU�LV�VHW�XS�WR�SURGXFH�D
VLQHZDYH�MLWWHU�ZDYHIRUP�ZLWK�D�MLWWHU�IUHTXHQF\�RI���N+]�DQG�MLWWHU�PDJQLWXGH�RI�����8,
�������Q6�DW������N+]�VDPSOH�UDWH���7KH�PHDVXUHG�MLWWHU�PDJQLWXGH�LQ�8,��8QLW�,QWHUYDOV��DV�D
IXQFWLRQ�RI�WLPH�UHODWLYH�WR�WKH�WULJJHU�SRLQW�LV�VKRZQ�EHORZ�WKH�VXESURJUDP�FRGH��7KH
PHDVXUHPHQWV�DUH�DFTXLUHG�EHJLQQLQJ�DW���PV�DQG�HQGLQJ�DW�����PV�LQ�LQFUHPHQWV�RI����XV�
7KH�PHDVXUHPHQW�LQWHUYDO�PD\�EH�VPDOOHU�LQ�RUGHU�WR�PHDVXUH�KLJKHU�IUHTXHQFLHV�RI�MLWWHU�
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Sub INTERVU_JitterWaveformSwp()
  ' Digital Interface Jitter Waveform Sweeps with the Intervu DSP Program
  TEST_TITLE = "INTERVU_JitterWaveformSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  'Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,0DBFS;WFM SPCIAL,JTEST;:DIN:FORMAT XLR;SCALEFREQBY
MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID 0;JWFM
SINE;JAMPL 0.3UI;JFREQ 1000;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE
FIXED;NAMPL 0.0;NOUTPUT OFF"

  S2GSend ":DSP:PROGRAM INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION ALL;MODE RAW;MON
JITTER;TRIGGER JITTER;WINDOW BH;:DELAY 0.5"

  ' Setup the DSP source parameters for a time domain sweep of the jitter waveform sample
points and then acquire the signal.

  S2GSend ":DSP:OPST SET;TIMEOUT 2;SRCP TIME,SEC,1E-3,2.3E-3,26,LIN;OPST
READ,JITTER;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send jitter measurement queries for each time point in the jitter waveform.
  S2GSend ":DSP:INTERVU:JITT? UI,1E-3;JITT? UI,1.05E-3;JITT? UI,1.1E-3;JITT? UI,1.15E-

3;JITT? UI,1.2E-3;JITT? UI,1.25E-3;JITT? UI,1.3E-3;JITT? UI,1.35E-3;JITT? UI,1.4E-
3;JITT? UI,1.45E-3;JITT? UI,1.5E-3;JITT? UI,1.55E-3;JITT? UI,1.6E-3;JITT? UI,1.65E-
3;JITT? UI,1.7E-3;JITT? UI,1.75E-3;JITT? UI,1.8E-3;JITT? UI,1.85E-3;JITT? UI,1.9E-
3;JITT? UI,1.955E-3;JITT? UI,2E-3;JITT? UI,2.05E-3;JITT? UI,2.1E-3;JITT? UI,2.15E-
3;JITT? UI,2.2E-3;JITT? UI,2.25E-3;JITT? UI,2.3E-3"

  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

Sub Batch_INTERVU_JitterWaveformSwp()
  ' Digital Interface Jitter Waveform Sweeps with the Intervu DSP Program
  TEST_TITLE = "Batch_INTERVU_JitterWaveformSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  'Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,0DBFS;WFM SPCIAL,JTEST;:DIN:FORMAT XLR;SCALEFREQBY
MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID 0;JWFM
SINE;JAMPL 0.3UI;JFREQ 1000;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE
FIXED;NAMPL 0.0;NOUTPUT OFF"

  S2GSend ":DSP:PROGRAM INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION ALL;MODE RAW;MON
JITTER;TRIGGER JITTER;WINDOW BH;:DELAY 0.5"

  ' Setup the DSP source parameters for a time domain sweep of the jitter waveform sample
points and then acquire the signal.

  ' Sweep start time of 1 mS, sweep stop time of 2.3 mS, intervals of 50 uS (26 steps, 27
points), with linear spacing.

  S2GSend ":DSP:OPST SET;TIMEOUT 2;SRCP TIME,SEC,1E-3,2.3E-3,26,LIN;OPST
READ,JITTER;ACQX?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
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  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send BATCH? query for jitter waveform in UI units.
  S2GSend ":DSP:BATCh? ASCII,JITTER,UI"
  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�,17(598B-LWWHU:DYHIRUP6ZS�FRGH

INTERVU_JitterWaveformSwp

-0.255192;-0.297146;-0.316755;-0.307113;-0.261011;-0.189934;-0.103086;-
0.00473989;0.0929508;0.177169;0.2535;0.294348;0.318447;0.300149;0.260826;0.18996;0.
108578;0.00879696;-0.0883547;-0.188351;-0.249467;-0.296676;-0.322859;-0.316182;-
0.275334;-0.210832;-0.126613

Batch_INTERVU_JitterWaveformSwp

ASCII,27,0.001,-0.21793,0.00105,-0.265141,0.0011,-0.291321,0.00115,-0.283331,0.0012,-
0.249057,0.00125,-0.191123,0.0013,-0.112161,0.00135,-
0.0249778,0.0014,0.0736986,0.00145,0.147402,0.0015,0.225048,0.00155,0.269181,0.0016
,0.292287,0.00165,0.281875,0.0017,0.249123,0.00175,0.185165,0.0018,0.116926,0.00185
,0.0197746,0.0019,-0.0655498,0.00195,-0.152189,0.002,-0.225684,0.00205,-
0.272893,0.0021,-0.293819,0.00215,-0.286806,0.0022,-0.256472,0.00225,-
0.197227,0.0023,-0.122208

)LJXUH�������9LVXDO�%DVLF�VXESURJUDPV�,17(598B-LWWHU:DYHIRUP6ZS�DQG�%DWFKB,17(598B-LWWHU:DYHIRUP6ZS
PHDVXUHPHQW�UHVXOWV

'LJLWDO�,QWHUIDFH�:DYHIRUP�6ZHHSV�ZLWK�WKH

,QWHUYX�'63�3URJUDP
7KH�,QWHUYX�'63�SURJUDP�PD\�EH�XVHG�WR�DFTXLUH�WKH�VTXDUHZDYH�VLJQDO�LQ�WKH�IRUP�RI�D
ZDYHIRUP��,17(598�RSHUDWHV�E\�ILUVW�DFTXLULQJ����N�VDPSOHV���A���r�� ���������RI�WKH
GLJLWDO�LQWHUIDFH�VLJQDO�DW�D�VDPSOH�UDWH�RI�����������0+]�������Q6�SHU�VDPSOH�SRLQW���7KXV
WKH�WRWDO�WLPH�SHULRG�RI�WKH�DFTXLVLWLRQ�LV������������VHFRQGV��7KH�ZDYHIRUP�VDPSOH�SRLQWV
DUH�VSHFLILHG�LQ�XQLWV�RI�WLPH�UHODWLYH�WR�WKH�EHJLQQLQJ�RI�WKH�VDPSOH�LQWHUYDO��7KLV�9LVXDO
%DVLF�FRGH�LV�SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�LQFOXGHG�ZLWK�WKLV
PDQXDO��7KH�ILUVW�VXESURJUDP�o,17(598B:DYHIRUP6ZSp�UHDGV�WKH�GLJLWDO�LQWHUIDFH
ZDYHIRUP�GDWD�XVLQJ�D�VHULHV�RI��'63�,17(598�$03/"�TXHULHV��7KH�VHFRQG�VXESURJUDP
o%DWFKB,17(598B:DYHIRUP6ZSp�UHDGV�WKH�GLJLWDO�LQWHUIDFH�ZDYHIRUP�GDWD�XVLQJ�D
�'63�%$7&K"�TXHU\��UHVXOWLQJ�LQ�D�IDVWHU�UHVSRQVH�LI�PDQ\�GDWD�SRLQWV�DUH�UHTXLUHG�

&RQQHFW�WKH�6\VWHP�7ZR�$(6�(%8�GLJLWDO�RXWSXW�WR�WKH�GLJLWDO�LQSXW�LQ�RUGHU�WR�DFTXLUH
UHVXOWV�VLPLODU�WR�WKRVH�VKRZQ�EHORZ��7KH�6\VWHP�7ZR�GLJLWDO�JHQHUDWRU�LV�VHW�XS�WR�SURGXFH
D���N+]�VLQHZDYH�DXGLR�ZDYHIRUP�DQG�DOO�GLJLWDO�RXWSXW�LPSDLUPHQWV�DUH�GLVDEOHG��7KH�SXOVH
DPSOLWXGH�VDPSOHV�DUH�PHDVXUHG�LQ�YROWV�DV�D�IXQFWLRQ�RI�WLPH�UHODWLYH�WR�WKH�WULJJHU�SRLQW�
7KH�PHDVXUHPHQWV�DUH�DFTXLUHG�EHJLQQLQJ�DW�����QV�DQG�HQGLQJ�DW�����QV�LQ�LQFUHPHQWV�RI
���QV�
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�6WDUW�RI�)LJXUH������

Sub INTERVU_WaveformSwp()
  ' Digital Interface Waveform Sweeps with the Intervu DSP Program
  TEST_TITLE = "INTERVU_WaveformSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,0DBFS;FRQ1 997 HZ;WFM SINE,SINE;:DIN:FORMAT
XLR;SCALEFREQBY MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID
0;JWFM NONE;JAMPL 0.0UI;JFREQ 1000;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION
24;RFENABLE FIXED;NAMPL 0.0;NOUTPUT OFF"

  S2GSend ":DSP:PROGRAM INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION ALL;MODE INTRPOLATE;MON
AUDIO;TRIGGER AXMT;WINDOW BH;:DELAY 0.1"

  ' Setup the DSP source parameters for a time domain sweep of the AES/EBU waveform
sample points and then acquire the signal.

  S2GSend ":DSP:OPST SET;TIMEOUT 2;SRCP TIME,SEC,0,0,0,LIN;OPST READ,AMPL;ACQX?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send Intervu amplitude measurement queries for each time point in the AES/EBU

waveform.
  S2GSend ":DSP:INTERVU:AMPL? V,1E-6;AMPL? V,1.015E-6;AMPL? V,1.03E-6;AMPL? V,1.045E-

6;AMPL? V,1.06E-6;AMPL? V,1.075E-6;AMPL? V,1.09E-6;AMPL? V,1.105E-6;AMPL? V,1.12E-
6;AMPL? V,1.135E-6;AMPL? V,1.15E-6;AMPL? V,1.165E-6;AMPL? V,1.18E-6;AMPL? V,1.195E-
6;AMPL? V,1.21E-6;AMPL? V,1.225E-6;AMPL? V,1.240E-6;AMPL? V,1.255E-6;AMPL? V,1.27E-
6;AMPL? V,1.285E-6;AMPL? V,1.3E-6;AMPL? V,1.315E-6;AMPL? V,1.33E-6;AMPL? V,1.345E-
6;AMPL? V,1.360E-6;AMPL? V,1.375E-6;AMPL? V,1.39E-6;AMPL? V,1.405E-6;AMPL? V,1.42E-
6;AMPL? V,1.435E-6;AMPL? V,1.45E-6;AMPL? V,1.465E-6;AMPL? V,1.48E-6;AMPL? V,1.495E-
6;AMPL? V,1.51E-6"

  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

Sub Batch_INTERVU_WaveformSwp()
  ' Digital Interface Waveform Sweeps with the Intervu DSP Program
  TEST_TITLE = "Batch_INTERVU_WaveformSwp"
  If IsDigital = False Then
    MsgBox "System Two Digital option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the initial setup commands. Note that a small delay is necessary to permit the

DSP program to load before the start of an acquisition.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:MODE STEREO;STEREO

DSP;:DGEN:OUTPUT AB;AMPL AB,0DBFS;FRQ1 997 HZ;WFM SINE,SINE;:DIN:FORMAT
XLR;SCALEFREQBY MEASURED;:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INVALID
0;JWFM NONE;JAMPL 0.0UI;JFREQ 1000;PREEMPHASIS OFF;RATE 44100HZ;RESOLUTION
24;RFENABLE FIXED;NAMPL 0.0;NOUTPUT OFF"

  S2GSend ":DSP:PROGRAM INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION ALL;MODE INTRPOLATE;MON
AUDIO;TRIGGER AXMT;WINDOW BH;:DELAY 0.1"

  ' Setup the DSP source parameters for a time domain sweep of the AES/EBU waveform
sample points and then acquire the signal.

  ' Sweep start time of 1 uS, sweep stop time of 1.51 uS, intervals of 15 nS (34 steps,
35 points), with linear spacing.

  S2GSend ":DSP:OPST SET;TIMEOUT 2;SRCP TIME,SEC,1E-6,1.51E-6,34,LIN;OPST
READ,AMPL;ACQX?;*OPC"



DSP Measurement Sweeps with FFT, INTERVU, FASTTEST, and MLS Programming Examples

2-42 System Two GPIB Programmer’s Reference

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the response to the ACQX? query.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send BATCH? query for jitter waveform in volts units.
  S2GSend ":DSP:BATCh? ASCII,AMPL,V"
  ' Read the measurement query responses.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  ' Set the DSP back to OPSTATE SETUP after measurements have been read.
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors       ' Check for System Two errors.
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�,17(598B:DYHIRUP6ZS�DQG�%DWFKB,17(598B:DYHIRUP6ZS�FRGH

INTERVU_WaveformSwp

-2.42152;-2.46423;-2.50138;-2.45582;-2.45104;-2.41222;-2.44505;-2.40694;-2.46411;-
2.38248;-2.42329;-
1.8001;0.369482;2.11985;2.6353;2.54564;2.54745;2.54015;2.55387;2.48715;2.51976;2.48579;2.
50742;1.61303;-0.855053;-2.3178;-2.52976;-2.43408;-2.44566;-2.45984;-2.42064;-2.41071;-
2.4425;-2.36016;-2.37469

Batch_INTERVU_WaveformSwp

ASCII,35,9.99775E-07,-2.45695,1.01514E-06,-2.45855,1.03004E-06,-2.45263,1.04494E-06,-
2.40646,1.05985E-06,-2.41109,1.07521E-06,-2.3964,1.09011E-06,-2.41197,1.10501E-06,-
2.3941,1.11992E-06,-2.41614,1.13482E-06,-2.38738,1.15018E-06,-2.42296,1.16508E-06,-
1.79527,1.17999E-06,0.41628,1.19489E-06,2.11469,1.20979E-06,2.63753,1.22516E-
06,2.54478,1.24006E-06,2.54735,1.25496E-06,2.54124,1.26986E-06,2.55137,1.28523E-
06,2.50075,1.30013E-06,2.56264,1.31503E-06,2.47712,1.32993E-06,2.51233,1.34483E-
06,1.60884,1.3602E-06,-0.846195,1.3751E-06,-2.26056,1.39E-06,-2.49825,1.4049E-06,-
2.42852,1.4198E-06,-2.38981,1.43517E-06,-2.42258,1.45007E-06,-2.4313,1.46497E-06,-
2.36486,1.47987E-06,-2.36534,1.49477E-06,-2.36218,1.51014E-06,-2.36145

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�,17(598B:DYHIRUP6ZS�DQG�%DWFKB,17(598B:DYHIRUP6ZS
PHDVXUHPHQW�UHVXOWV

0XOWLWRQH�6LJQDO�7HVWLQJ�ZLWK�)$677(67�'63
7KH�)$677(67�'63�SURJUDP�DFTXLUHV�DQG�SURFHVVHV�VWHUHR�PXOWLWRQH�VLQHZDYH�VLJQDOV�
7KH�PXOWLWRQH�VLJQDO�PXVW�EH�ORDGHG�LQWR�WKH�'63�GLJLWDO�JHQHUDWRU�DV�DUELWUDU\�ZDYHIRUPV�LQ
RUGHU�IRU�WKH�)$677(67�'63�SURJUDP�WR�FRUUHFWO\�SURFHVV�WKH�LQSXW�VLJQDO��7KXV�WKH�GLJLWDO
JHQHUDWRU�ZDYHIRUP�EXIIHUV�DQG�WKH�)$677(67�'63�SURJUDP�PXVW�ERWK�EH�SURSHUO\
FRQILJXUHG��3OHDVH�VHH�WKH�$3:,1�8VHUnV�0DQXDO��&KDSWHU����IRU�GHWDLOHG�RSHUDWLRQ
FRQFHUQLQJ�)$677(67�

7KH�)$677(67�'63�SURJUDP�SURYLGHV�VXSHULRU�SHUIRUPDQFH�LQ�ERWK�VSHHG�DQG�EUHDGWK�RI
WHVWLQJ��7KH�PXOWLWRQH�WHVWLQJ�WHFKQLTXH�XVHV�D�PXOWLWRQH�VLQHZDYH�VLJQDO�JHQHUDWHG�E\�WKH
GLJLWDO�VLJQDO�SURFHVVRU�WR�VWLPXODWH�WKH�GHYLFH�XQGHU�WHVW��7KH�)$677(67�'63�SURJUDP
DFTXLUHV�WKLV�VLJQDO�IURP�WKH�RXWSXW�RI�WKH�GHYLFH�DQG�DQDO\]HV�LW�WR�SURYLGH�PHDVXUHPHQWV�RI
VWHUHR�OHYHO��VWHUHR�GLVWRUWLRQ��VWHUHR�QRLVH��FURVVWDON��DQG�LQWHU�FKDQQHO�SKDVH�RU�SKDVH�IURP
LQSXW�WR�RXWSXW�GHSHQGLQJ�RQ�VLJQDO�URXWLQJ��7KH�SURFHVV�RI�JHQHUDWLQJ�WKH�VLJQDO�DQG
DQDO\]LQJ�LW�UHTXLUHV�SURSHU�VHWXS�RI�ERWK�WKH�'63�GLJLWDO�JHQHUDWRU�DQG�WKH�)$677(67�'63
DQDO\]HU�SURJUDP��7KH�'63�GLJLWDO�JHQHUDWRU�PXVW�XVH�DQ�DUELWUDU\�ZDYHIRUP�LQ�RUGHU�WR
FUHDWH�WKH�PXOWLWRQH�ZDYHIRUP�
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8VLQJ�)$677(67�'63�WR�$FTXLUH�DQG�3URFHVV

0XOWLWRQH�6LJQDOV
7KH�)$677(67�'63�SURJUDP�PXVW�DQDO\]H�WKH�PXOWLWRQH�DUELWUDU\�ZDYHIRUPV�ORDGHG�LQWR
WKH�'63�GLJLWDO�JHQHUDWRU�EXIIHUV�EHIRUH�LW�FDQ�FRUUHFWO\�DFTXLUH�DQG�SURFHVV�WKH�PXOWLWRQH
VLJQDO�RQ�LWV�LQSXWV��7KLV�DQDO\VLV�RI�WKH�GLJLWDO�JHQHUDWRU�ZDYHIRUPV�RFFXUV�DXWRPDWLFDOO\
ZKHQ�WKH�ZDYHIRUP�LV�ORDGHG�LQWR�WKH�'63�JHQHUDWRU�EXIIHUV�ZLWK�WKH��'*(1�$5%:)0
FRPPDQG�RU�ZKHQ�WKH�)$677(67�'63�SURJUDP�LV�ORDGHG�LI�WKH�GLJLWDO�JHQHUDWRU�DUELWUDU\
ZDYHIRUPV�DUH�DOUHDG\�ORDGHG�

7KH�)$677(67�PXOWLWRQH�DQDO\]HU�FDQ�DFFHSW�LQSXW�HLWKHU�IURP�WKH�DQDORJ�DQDO\]HU�LQSXWV
YLD�WKH�DQDORJ�WR�GLJLWDO�FRQYHUWHUV��RU�LW�FDQ�DFFHSW�LQSXW�GLUHFWO\�IURP�WKH�GLJLWDO�LQSXWV��,Q
HLWKHU�FDVH��SDUW�RI�WKH�VHWXS�LQYROYHV�WKH�LQSXWV�DV�ZHOO�DV�WKH�)$677(67�FRPPDQGV
��'63�)$677(67���

)$677(67�ZLOO�DFTXLUH�WKH�VWHUHR�ZDYHIRUP�LQWR�LWV�'63�DFTXLVLWLRQ�PHPRU\�DQG�SHUIRUP
DQ�))7�LQ�RUGHU�WR�FUHDWH�D�VSHFWUXP�RI�HDFK�RI�WKH�WZR�LQSXWV��7KH�UHVXOWDQW�VSHFWUXP
LQIRUPDWLRQ�LV�WKHQ�SURFHVVHG�LQ�GLIIHUHQW�ZD\V�GHSHQGLQJ�RQ�WKH�W\SH�RI�PHDVXUHPHQW
GHVLUHG��7KH�SURFHVVLQJ�PRGHV�DUH�VHOHFWHG�E\�WKH�02'(�FRPPDQG�WR�H[WUDFW
PHDVXUHPHQWV�IRU�GLVWRUWLRQ��QRLVH��UHVSRQVH��VSHFWUXP��FURVVWDON��RU�SV\FKR�DFRXVWLF
PDVNLQJ�FXUYHV��',67257,21��12,6(��5(63216(��63(&7580��;7$/.��DQG
0$6.,1*���7KH�SURFHVV�LQYROYHV�VLJQDO�DFTXLVLWLRQ�LQ�RQH�RI�WKH�SURFHVVLQJ�PRGHV��XVXDOO\
5(63216(��DQG�WKHQ�UH�SURFHVVLQJ�DIWHU�FKDQJHV�LQ�PRGH��7KXV��WKH�VLJQDO�QHHG�RQO\�EH
DFTXLUHG�RQH�WLPH�ZLWK�WKH�$&4;"�FRPPDQG�DQG�WKHQ�UH�SURFHVVHG�ZLWK�WKH�5(352&(66"
FRPPDQG�DIWHU�FKDQJLQJ�SURFHVVLQJ�PRGHV�ZLWK�WKH�02'(�FRPPDQG�

,Q�RUGHU�WR�PDNH�PHDVXUHPHQWV�ZLWK�)$677(67��LW�LV�QHFHVVDU\�WR�NQRZ�WKH�IUHTXHQFLHV�RI
WKH�VLQHZDYH�VLJQDOV�LPEHGGHG�LQ�WKH�PXOWLWRQH�VLJQDO��7KHVH�IUHTXHQFLHV�ZLOO�EH�XVHG�LQ
PHDVXUHPHQW�TXHULHV�RI�))7�ELQV��7KH�H[DPSOH�EHORZ�ZLOO�XVH�WKH�,62���$*0�DUELWUDU\
ZDYHIRUP�ILOH�IRU�WKH�DQDORJ�JHQHUDWRU�PXOWLWRQH�ZDYHIRUP�SURYLGHG�ZLWK�WKH�$3:,1
VRIWZDUH��7KH�IUHTXHQFLHV�RI�WKH�VLQHZDYHV�LQ�WKLV�ZDYHIRUP�DUH�VKRZQ�LQ�7DEOH�����EHORZ�
7KHVH�IUHTXHQFLHV�ZLOO�EH�XVHG�LQ�PHDVXUHPHQW�TXHULHV�RU�WR�VHWXS�D�'63�VZHHS�WDEOH�ZLWK
WKH��'63�7$%/H�DQG��'63�76(/(&7�FRPPDQGV�WR�H[WUDFW�PHDVXUHPHQWV�IRU�UHVSRQVH�
GLVWRUWLRQ��QRLVH��SKDVH��DQG�FURVVWDON�ZKHQ�WKLV�ZDYHIRUP�LV�XVHG�IRU�WKH�VWLPXOXV�VLJQDO�

7DEOH������0XOWLWRQH�)UHTXHQFLHV�LQ�:DYHIRUP�)LOH�,62���$*0�����N+]�VDPSOH�UDWH�

17.578125

23.4375

29.296875

41.015625

52.734375

64.453125

82.03125

99.609375

123.046875

158.203125

199.21875

251.953125

316.40625

398.4375

498.046875

632.8125

802.734375

1001.953125

1248.046875

1599.609375

1998.046875

2501.953125

3152.34375

4001.953125

4998.046875

6351.5625

7998.046875

10001.953125

12498.046875

16001.953125

19998.046875
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7KH�9LVXDO�%DVLF�SURJUDP�H[DPSOHV�EHORZ�DFFRPSOLVK�WKH�IROORZLQJ�WDVNV�

�� 6HW�XS�WKH�)$677(67�'63�SURJUDP�IRU�DFTXLVLWLRQ�RQ�WKH�DQDORJ�LQSXWV�ZLWK�WKH�$�'
FRQYHUWHUV��6HW�SURFHVVLQJ�PRGH�WR�5(63216(�LQ�RUGHU�WR�PDNH�OHYHO�PHDVXUHPHQWV�RI
WKH�IUHTXHQF\�ELQV�VSHFLILHG�LQ�WKH�PDFURV�DERYH�

�� /RDG�WKH�DUELWUDU\�ZDYHIRUP�,62���$*0�LQWR�ZDYHIRUP�UHJLVWHU���

�� /RDG�WKH�DUELWUDU\�ZDYHIRUP�IURP�ZDYHIRUP�UHJLVWHU���LQWR�ERWK�'63�GLJLWDO�JHQHUDWRU
ZDYHIRUP�EXIIHUV���DQG����OHIW�DQG�ULJKW��

�� 6HW�XS�WKH�LQWHUQDO�VDPSOH�UDWH�IRU����N+]�UHTXLUHG�IRU�FRUUHFW�IUHTXHQFLHV�LQ�DUELWUDU\
ZDYHIRUP�,6����$*0�

�� 6HW�XS�WKH�DQDORJ�JHQHUDWRU�IRU�D�����9UPV��������9SN��PXOWLWRQH�VLJQDO�OHYHO��VHOHFW
6LQH�'�$�$UELWUDU\�ZDYHIRUP��DQG�WXUQ�WKH�RXWSXW�RQ�

�� 6HW�XS�WKH�DQDORJ�DQDO\]HU�IRU�;/5�LQSXWV�ZLWK�DXWR�UDQJLQJ�HQDEOHG�

�� 6HW�XS�WKH�KHDGSKRQH�PRQLWRU�WR�KHDU�WKH�PXOWLWRQH�VLJQDO�RQ�WKH�DQDORJ�DQDO\]HU
LQSXWV��LQ�VWHUHR�PRGH�

�� ,Q�WKH�VXESURJUDP�)$677(67B0XOWLWRQH6ZS�GHILQH�D�PDFUR�WKDW�TXHULHV�IRU�WKH
PHDVXUHPHQWV�RI�WKH����IUHTXHQF\�ELQV�RQ�FKDQQHO����'HILQH�DQRWKHU�PDFUR�WKDW�TXHULHV
IRU�WKH�PHDVXUHPHQWV�RI�WKH����IUHTXHQF\�ELQV�RQ�FKDQQHO����7\SH�RI�PHDVXUHPHQW�ZLOO
EH�VHW�XS�VHSDUDWHO\�

�� ,Q�WKH�VXESURJUDPV�%DWFKB)$677(67B0XOWLWRQH6ZS�DQG
%DWFKB)$677(67B0XOWLWRQH6ZSB546��GHILQH�D�WDEOH�ZLWK�WKH��'63�7$%/H�DQG
�'63�76(/(&7�FRPPDQGV�WKDW�VSHFLI\�WKH�IUHTXHQFLHV�RI�WKH�PXOWLWRQH�VLJQDOV�WR�EH
PHDVXUHG�XVLQJ�WKH��'63�%$7&K"�TXHU\�

��� 6HW�XS�IRU�D�VZHHS�RI�WKH�IUHTXHQF\�ELQV�IURP�������+]�WR����������+]�ZLWK���
IUHTXHQFLHV�LQ�WKH�PXOWLWRQH�VLJQDO��$FTXLUH�WKH�PXOWLWRQH�VLJQDO�DQG�SURFHVV�OHIW�DQG
ULJKW�FKDQQHOV�IRU�OHYHOV�DW����IUHTXHQFLHV��5HDG�WKH�UHVSRQVH�WR�WKH�$&4;"�TXHU\�DQG
WKHQ�UHDG�WKH����OHYHO�PHDVXUHPHQWV�RQ�ERWK�OHIW�DQG�ULJKW�FKDQQHOV��5HDG����SKDVH
PHDVXUHPHQWV�IRU�FKDQQHO���

��� 5HSURFHVV�WKH�PXOWLWRQH�VLJQDO�DFTXLUHG�DERYH�IRU�GLVWRUWLRQ��5HDG�WKH�5(352&(66"
TXHU\�UHVSRQVH�DQG�WKHQ�UHDG�WKH����GLVWRUWLRQ�PHDVXUHPHQWV�RQ�ERWK�OHIW�DQG�ULJKW
FKDQQHOV�

��� 5HSURFHVV�WKH�PXOWLWRQH�VLJQDO�DFTXLUHG�DERYH�IRU�QRLVH��5HDG�WKH�5(352&(66"�TXHU\
UHVSRQVH�DQG�WKHQ�UHDG�WKH����QRLVH�PHDVXUHPHQWV�IRU�ERWK�OHIW�DQG�ULJKW�FKDQQHOV�

7KLV�FRGH�LV�SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�LQFOXGHG�ZLWK�WKLV
PDQXDO��7KH�ILUVW�VXESURJUDP�o)$677(67B0XOWLWRQH6ZSp�UHDGV�WKH�GDWD�XVLQJ�D�VHULHV�RI
�'63�)$677(67�$03/"�TXHULHV�LPEHGGHG�LQ�PDFURV�IRU�HDFK�FKDQQHO�DQG�IRU�FKDQQHO��
SKDVH��7KH�VHFRQG�VXESURJUDP�o%DWFKB)$677(67B0XOWLWRQH6ZSp�UHDGV�WKH�GDWD�XVLQJ�D
�'63�%$7&K"�TXHU\��UHVXOWLQJ�LQ�D�IDVWHU�UHVSRQVH�LI�PDQ\�GDWD�SRLQWV�DUH�UHTXLUHG��7KH
PHDVXUHPHQWV�VKRZQ�EHORZ�WKH�VXESURJUDP�FRGH�ZHUH�DFTXLUHG�IURP�WKH�RXWSXW�RI�DQ
DQDORJ�VWHUHR�JUDSKLF�HTXDOL]HU��%RWK�FKDQQHOV�ZHUH�VHW�ZLWK�DOO�(4�FRQWUROV�VHW�WR�PLG�UDQJH
ZLWK�WKH�ORZ�FXW�FRQWUROV�VHW�DW�����+]�DQG�WKH�KLJK�FXW�FRQWUROV�VHW�DW����N+]�

7KH�VXESURJUDP�%DWFKB)$677(67B0XOWLWRQH6ZSB546�VHWV�XS�WKH�6\VWHP�7ZR�*3,%
LQWHUIDFH�WR�DVVHUW�WKH�654�OLQH�ZKHQ�'63�DFTXLVLWLRQ�LV�FRPSOHWH��7KH�IXQFWLRQ
:DLW)RU654�ZDLWV�IRU�DQ�654�LQWHUUXSW�HYHQW�KDQGOHU��*SLE1RWLI\��FRQWURO�RQ�IRUP
IUP6�*6DPSOH���WR�LQYRNH�D�FDOOEDFN�IXQFWLRQ��*SLE1RWLI\�B1RWLI\�LQ�IRUP
IUP6�*6DPSOH���WKDW�VHULDO�SROOV�WKH�6\VWHP�7ZR��7KLV�KDSSHQV�ZKHQ�WKH�6\VWHP�7ZR
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DVVHUWV�WKH�654�OLQH�RQ�WKH�*3,%�LQWHUIDFH�ZKHQ�WKH�'63�DFTXLVLWLRQ�KDV�EHHQ�WULJJHUHG�E\
WKH�PXOWLWRQH�VLJQDO�RQ�WKH�DQDORJ�LQSXWV��7KLV�WHFKQLTXH�PD\�EH�XVHG�WR�ZDLW�IRU�VLJQDO
GHWHFWLRQ�LI�RWKHU�SURFHVVHV�PXVW�EH�UXQQLQJ�ZKLOH�ZDLWLQJ�IRU�WKH�VLJQDO�WR�RFFXU��VXFK�DV�LQ
D�EURDGFDVW�OLQN�WHVWLQJ�DSSOLFDWLRQ��7KLV�FRGH�LOOXVWUDWHV�KRZ�WR�VHW�XS�WKH�$3�6WDWXV�(QDEOH
UHJLVWHU�WR�DVVHUW�DQ�654�ZKHQ�WKH�'63�KDV�FRPSOHWHG�DQ�DFTXLVLWLRQ��DQG�KRZ�WR�GHWHFW�WKH
654�LQ�9LVXDO�%DVLF�ZLWK�WKH�1DWLRQDO�,QVWUXPHQWV�*SLE1RWLI\�FDOOEDFN�IXQFWLRQ��7KLV
VXESURJUDP�DOVR�VKRZV�KRZ�PXOWLSOH�'63�UHDGLQJV�PD\�EH�DFTXLUHG�ZLWK�WKH��'63�%$7&K"
TXHU\�

�6WDUW�RI�)LJXUH������

Sub FASTTEST_MultitoneSwp()
  ' Multitone Signal Testing with FASTTEST DSP
  ' Revised 18-JUNE-1999
  TEST_TITLE = "FASTTEST_MultitoneSwp"
  If IsAnalogPlusDSP = False Then
    MsgBox "System Two Analog Plus DSP option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  Dim sLevel1 As String, sLevel2 As String, sDistortion1 As String, sDistortion2 As

String
  Dim sNoise1 As String, sNoise2 As String, sPhase As String
  ' Initial Setup: set to defaults, enable OPC event reporting, turn off headers, set

digital generator arbitrary waveform register size to 8192 samples per waveform.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:DGEN:ARBSIZE 8192"
  ' 1. FASTTEST DSP setup for signal acquisition and level sweep.
  S2GSend ":DSP:PROGRAM FASTTEST;FASTTEST:FREQRES 0;INPUT AD1X;SRC1 A;SRC2 B;LENGTH

AUTO;MODE RESPONSE;PMODE ICHANNEL;PROCESS SYNC;TRGDELAY 0;TRIGGER NORMAL;:DELAY
0.5"

  ' 2. Load the arbitrary waveform ISO31.AGM into waveform register 1.
  ArbLoad_ibwrtf 1, App.Path & "\ISO31.AGM"
  ' 3. Load the arbitrary waveform from waveform register 1 into both DSP digital

generator waveform buffers 1 and 2 (left and right).
  ' 4. Setup the internal sample rate for 48 kHz required for correct frequencies in

arbitrary waveform IS031.AGM.
  ' 5. Setup the analog generator for a 1.0 Vrms (1.414 Vpk) multitone signal level,

select Sine D/A Arbitrary waveform, and turn the output on.
  ' 6. Setup the analog analyzer for XLR inputs with auto-ranging enabled. Delay 2

seconds for autoranging, then disable autoranging to fix ranges.
  ' 7. Setup the headphone monitor to hear the multitone signal on the analog analyzer

inputs, in stereo mode.
  S2GSend ":DGEN:ARBWFM 1,1;:DOUT:RATE 48000HZ;:AGEN:AMPL A,1V;AMPL B,1V;WFM

DAARBITRARY,NONE;OUTPUT AB;:ANLR:INPUT A,XLR;INPUT B,XLR;AUTORANGE A,ON;AUTORANGE
B,ON;:DELAY 2;:ANLR:AUTORANGE A,OFF;AUTORANGE B,OFF;:MON:STEREO INPUT;MODE STEREO"

  '8. Define three macros to sweep the ISO31 frequency bins for FASTTEST channels 1 and
2.

  S2GSend "*PMC;*EMC 1;*DMC ""SWPCH1_ISO31"",#0:DSP:FASTTEST:AMPL? 1,DBV,17.57;AMPL?
1,DBV,23.43;AMPL? 1,DBV,29.29;AMPL? 1,DBV,41.01;AMPL? 1,DBV,52.73;AMPL?
1,DBV,64.45;AMPL? 1,DBV,82.03;AMPL? 1,DBV,99.6;AMPL? 1,DBV,123.04;AMPL?
1,DBV,158.2;AMPL? 1,DBV,199.21;AMPL? 1,DBV,251.95;AMPL? 1,DBV,316.4;AMPL?
1,DBV,398.43;AMPL? 1,DBV,498.04;AMPL? 1,DBV,632.81;AMPL? 1,DBV,802.73;AMPL?
1,DBV,1001.95;AMPL? 1,DBV,1248.04;AMPL? 1,DBV,1599.6;AMPL? 1,DBV,1998.04;AMPL?
1,DBV,2501.95;AMPL? 1,DBV,3152.34;AMPL? 1,DBV,4001.95;AMPL? 1,DBV,4998.04;AMPL?
1,DBV,6351.56;AMPL? 1,DBV,7998.04;AMPL? 1,DBV,10001.95;AMPL? 1,DBV,12498.04;AMPL?
1,DBV,16001.95;AMPL? 1,DBV,19998.04"

  S2GSend "*DMC ""SWPCH2_ISO31"",#0:DSP:FASTTEST:AMPL? 2,DBV,17.57;AMPL?
2,DBV,23.43;AMPL? 2,DBV,29.29;AMPL? 2,DBV,41.01;AMPL? 2,DBV,52.73;AMPL?
2,DBV,64.45;AMPL? 2,DBV,82.03;AMPL? 2,DBV,99.6;AMPL? 2,DBV,123.04;AMPL?
2,DBV,158.2;AMPL? 2,DBV,199.21;AMPL? 2,DBV,251.95;AMPL? 2,DBV,316.4;AMPL?
2,DBV,398.43;AMPL? 2,DBV,498.04;AMPL? 2,DBV,632.81;AMPL? 2,DBV,802.73;AMPL?
2,DBV,1001.95;AMPL? 2,DBV,1248.04;AMPL? 2,DBV,1599.6;AMPL? 2,DBV,1998.04;AMPL?
2,DBV,2501.95;AMPL? 2,DBV,3152.34;AMPL? 2,DBV,4001.95;AMPL? 2,DBV,4998.04;AMPL?
2,DBV,6351.56;AMPL? 2,DBV,7998.04;AMPL? 2,DBV,10001.95;AMPL? 2,DBV,12498.04;AMPL?
2,DBV,16001.95;AMPL? 2,DBV,19998.04"

  S2GSend "*DMC ""SWPPHA2ISO31"",#0:DSP:FASTTEST:PHASE? 2,DEG,17.57;PHASE?
2,DEG,23.43;PHASE? 2,DEG,29.29;PHASE? 2,DEG,41.01;PHASE? 2,DEG,52.73;PHASE?
2,DEG,64.45;PHASE? 2,DEG,82.03;PHASE? 2,DEG,99.6;PHASE? 2,DEG,123.04;PHASE?
2,DEG,158.2;PHASE? 2,DEG,199.21;PHASE? 2,DEG,251.95;PHASE? 2,DEG,316.4;PHASE?
2,DEG,398.43;PHASE? 2,DEG,498.04;PHASE? 2,DEG,632.81;PHASE? 2,DEG,802.73;PHASE?
2,DEG,1001.95;PHASE? 2,DEG,1248.04;PHASE? 2,DEG,1599.6;PHASE? 2,DEG,1998.04;PHASE?
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 2,DEG,2501.95;PHASE? 2,DEG,3152.34;PHASE? 2,DEG,4001.95;PHASE? 2,DEG,4998.04;PHASE?
2,DEG,6351.56;PHASE? 2,DEG,7998.04;PHASE? 2,DEG,10001.95;PHASE?
2,DEG,12498.04;PHASE? 2,DEG,16001.95;PHASE? 2,DEG,19998.04"

  ' 9. Level and Phase Sweep.
  S2GSend ":DSP:OPSTATE SETUP;TIMEOUT 5;SRCP

FREQ,HZ,17.578125,19998.046875,31,ARB;OPSTATE READ,AMP1,AMP2,PHA2;:DSP:ACQX?"
  ' Read ACQX? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
  ' Send FASTTEST channel 1 measurement queries.
  S2GSend "SWPCH1_ISO31"
  ' Read Multitone Level measurements.
  sLevel1 = S2GRcv
  ' Send FASTTEST channel 2 measurement queries.
  S2GSend "SWPCH2_ISO31"
  ' Read Multitone Level measurements.
  sLevel2 = S2GRcv
  ' Send FASTTEST channel 2 phase measurement queries.
  S2GSend "SWPPHA2ISO31"
  ' Read Multitone channel 2 phase measurements.
  sPhase = S2GRcv
  ' 10. Distortion Sweep, setup for distortion processing.
  S2GSend ":DSP:OPSTATE SETUP;FASTTEST:MODE DISTORTION;:DELAY 1.1;:DSP:OPSTATE

READING,AMP1,AMP2;REPROCESS?"  ' original line
  ' Read REPROCESS? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send FASTTEST channel 1 measurement queries.
  S2GSend "SWPCH1_ISO31"
  ' Read Multitone channel 1 distortion measurements.
  sDistortion1 = S2GRcv
  ' Send FASTTEST channel 2 measurement queries.
  S2GSend "SWPCH2_ISO31"
  ' Read Multitone channel 2 distortion measurements.
  sDistortion2 = S2GRcv
  ' 11. Noise Sweep, setup for noise processing.
  S2GSend ":DSP:OPSTATE SETUP;FASTTEST:MODE NOISE;:DELAY 0.1;:DSP:OPSTATE

READING,AMP1,AMP2;REPROCESS?" ' original line
  ' Read REPROCESS? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send FASTTEST channel 1 measurement queries.
  S2GSend "SWPCH1_ISO31"
  ' Read Multitone channel 1 noise measurements.
  sNoise1 = S2GRcv
  ' Send FASTTEST channel 2 measurement queries.
  S2GSend "SWPCH2_ISO31"
  ' Read Multitone channel 2 noise measurements.
  sNoise2 = S2GRcv
  sIO = "Level 1" & vbCrLf & sLevel1 & vbCrLf & "Level 2" & vbCrLf & sLevel2
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &

vbCrLf & vbCrLf & sIO & vbCrLf
  sIO = "Interchannel Phase (Phase 2)" & vbCrLf & sPhase
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & sIO & vbCrLf
  sIO = "Distortion 1" & vbCrLf & sDistortion1 & vbCrLf & "Distortion 2" & vbCrLf &

sDistortion2
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & sIO & vbCrLf
  sIO = "Noise 1" & vbCrLf & sNoise1 & vbCrLf & "Noise 2" & vbCrLf & sNoise2
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors
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End Sub

Sub Batch_FASTTEST_MultitoneSwp()
  ' Multitone Signal Testing with FASTTEST DSP
  TEST_TITLE = "Batch_FASTTEST_MultitoneSwp"
  If IsAnalogPlusDSP = False Then
    MsgBox "System Two Analog Plus DSP option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  Dim sLevel1 As String, sLevel2 As String, sDistortion1 As String, sDistortion2 As

String
  Dim sNoise1 As String, sNoise2 As String, sPhase As String
  ' Setup: set to defaults, enable OPC event reporting, turn off headers, set digital

generator arbitrary waveform register size to 8192 samples per waveform.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:DGEN:ARBSIZE 8192"
  ' 1. FASTTEST DSP setup for signal acquisition and level sweep.
  S2GSend ":DSP:PROGRAM FASTTEST;FASTTEST:FREQRES 0;INPUT AD1X;SRC1 A;SRC2 B;LENGTH

AUTO;MODE RESPONSE;PMODE ICHANNEL;PROCESS SYNC;TRGDELAY 0;TRIGGER NORMAL;:DELAY
0.5"

  ' 2. Load the arbitrary waveform ISO31.AGM into waveform register 1.
  ArbLoad_ibwrtf 1, App.Path & "\ISO31.AGM"
  ' 3. Load the arbitrary waveform from waveform register 1 into both DSP digital

generator waveform buffers 1 and 2 (left and right).
  ' 4. Setup the internal sample rate for 48 kHz required for correct frequencies in

arbitrary waveform IS031.AGM.
  ' 5. Setup the analog generator for a 1.0 Vrms (1.414 Vpk) multitone signal level,

select Sine D/A Arbitrary waveform, and turn the output on.
  ' 6. Setup the analog analyzer for XLR inputs with auto-ranging enabled. Delay 2

seconds for autoranging, then disable autoranging to fix ranges.
  ' 7. Setup the headphone monitor to hear the multitone signal on the analog analyzer

inputs, in stereo mode.
  S2GSend ":DGEN:ARBWFM 1,1;:DOUT:RATE 48000HZ;:AGEN:AMPL A,1V;AMPL B,1V;WFM

DAARBITRARY,NONE;OUTPUT AB;:ANLR:INPUT A,XLR;INPUT B,XLR;AUTORANGE A,ON;AUTORANGE
B,ON;:DELAY 2;:ANLR:AUTORANGE A,OFF;AUTORANGE B,OFF;:MON:STEREO INPUT;MODE STEREO"

  '8. Define a sweep table to sweep the ISO31 frequency bins for FASTTEST channels 1 and
2.

  S2GSend ":DSP:TABLE
2,ASCII,31,#017.57,23.43,29.29,41.01,52.73,64.45,82.03,99.6,123.04,158.2,199.21,251
.95,316.4,398.43,498.04,632.81,802.73,1001.95,1248.04,1599.6,1998.04,2501.95,3152.3
4,4001.95,4998.04,6351.56,7998.04,10001.95,12498.04,16001.95,19998.04"

  S2GSend ":DSP:TSELECT 2"
  ' 9. Level and Phase Sweep.
  S2GSend ":DSP:OPSTATE SETUP;TIMEOUT 5;SRCP

FREQ,HZ,17.578125,19998.046875,31,ARB;OPSTATE READ,AMP1,AMP2,PHA2;:DSP:ACQX?"
  ' Read ACQX? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"   ' Clear Event Status Register to clear OPC bit
  ' Send FASTTEST channel 1 measurement query.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV"
  ' Read Multitone Level measurements.
  sLevel1 = S2GRcv
  ' Send FASTTEST channel 2 measurement query.
  S2GSend ":DSP:BATCh? ASCII,AMP2,DBV"
  ' Read Multitone Level measurements.
  sLevel2 = S2GRcv
  ' Send FASTTEST channel 2 measurement query.
  S2GSend ":DSP:BATCh? ASCII,PHA2,DEG"
  ' Read Multitone channel 2 phase measurements.
  sPhase = S2GRcv
  ' 10. Distortion Sweep, setup for distortion processing.
  S2GSend ":DSP:OPSTATE SETUP;FASTTEST:MODE DISTORTION;:DELAY 1.1;:DSP:OPSTATE

READING,AMP1,AMP2;REPROCESS?"  ' original line
  ' Read REPROCESS? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
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  ' Send FASTTEST channel 1 measurement query.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV"
  ' Read Multitone channel 1 distortion measurements.
  sDistortion1 = S2GRcv
  ' Send FASTTEST channel 2 measurement query.
  S2GSend ":DSP:BATCh? ASCII,AMP2,DBV"
  ' Read Multitone channel 2 distortion measurements.
  sDistortion2 = S2GRcv
  ' 11. Noise Sweep, setup for noise processing.
  S2GSend ":DSP:OPSTATE SETUP;FASTTEST:MODE NOISE;:DELAY 0.1;:DSP:OPSTATE

READING,AMP1,AMP2;REPROCESS?" ' original line
  ' Read REPROCESS? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send FASTTEST channel 1 measurement query.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV"
  ' Read Multitone channel 1 noise measurements.
  sNoise1 = S2GRcv
  ' Send FASTTEST channel 2 measurement query.
  S2GSend ":DSP:BATCh? ASCII,AMP2,DBV"
  ' Read Multitone channel 2 noise measurements.
  sNoise2 = S2GRcv
  ' Format data for output to user
  sIO = "Level 1" & vbCrLf & "Format = FREQ, AMP1, [...]" & vbCrLf & vbCrLf & sLevel1 &

vbCrLf & vbCrLf & "Level 2" & vbCrLf & "Format = FREQ, AMP2, [...]" & vbCrLf &
vbCrLf & sLevel2

  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &
vbCrLf & vbCrLf & sIO & vbCrLf

  sIO = "Interchannel Phase (Phase 2)" & vbCrLf & "Format = FREQ, PHA2, [...]" & vbCrLf &
vbCrLf & sPhase

  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & sIO & vbCrLf
  sIO = "Distortion 1" & vbCrLf & "Format = FREQ, AMP1, [...]" & vbCrLf & vbCrLf &

sDistortion1 & vbCrLf & vbCrLf & "Distortion 2" & vbCrLf & "Format = FREQ, AMP2,
[...]" & vbCrLf & vbCrLf & sDistortion2

  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & sIO & vbCrLf
  sIO = "Noise 1" & vbCrLf & "Format = FREQ, AMP1, [...]" & vbCrLf & vbCrLf & sNoise1 &

vbCrLf & vbCrLf & "Noise 2" & vbCrLf & "Format = FREQ, AMP2, [...]" & vbCrLf &
vbCrLf & sNoise2

  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors
End Sub

Sub Batch_FASTTEST_MultitoneSwp_RQS()
  ' Multitone Signal Testing with FASTTEST DSP using GPIB SRQ ReQuest Service (RQS)

interrupt.
  ' Use this method to wait for FASTTEST acquisition triggering when a very long wait may

be necessary
  ' and the GPIB bus must be available for other instruments. Use the AP Event Status

Register (AESR)to cause an SRQ interrupt
  ' when the DSP Transform Complete bit becomes set (bit 5).
  TEST_TITLE = "Batch_FASTTEST_MultitoneSwp_RQS"
  If IsAnalogPlusDSP = False Then
    MsgBox "System Two Analog Plus DSP option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  Dim s2ChAmp_Phase2 As String, sDistortion As String, sNoise As String
  ' Setup: set to defaults, turn off headers, set digital generator arbitrary waveform

register size to 8192 samples per waveform.
  S2GSend "*RCL 0;:HEADER OFF;:DGEN:ARBSIZE 8192"
  ' 1. FASTTEST DSP setup for signal acquisition and level sweep.
  S2GSend ":DSP:PROGRAM FASTTEST;FASTTEST:FREQRES 0;INPUT AD1X;SRC1 A;SRC2 B;LENGTH

AUTO;MODE RESPONSE;PMODE ICHANNEL;PROCESS SYNC;TRGDELAY 0;TRIGGER NORMAL;:DELAY
0.5"

  ' 2. Load the arbitrary waveform ISO31.AGM into waveform register 1.
  ArbLoad_ibwrtf 1, App.Path & "\ISO31.AGM"
  ' 3. Load the arbitrary waveform from waveform register 1 into both DSP digital

generator waveform buffers 1 and 2 (left and right).
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  ' 4. Setup the internal sample rate for 48 kHz required for correct frequencies in
arbitrary waveform IS031.AGM.

  ' 5. Setup the analog generator for a 1.0 Vrms (1.414 Vpk) multitone signal level,
select Sine D/A Arbitrary waveform, and turn the output on.

  ' 6. Setup the analog analyzer for XLR inputs with auto-ranging enabled. Delay 2
seconds for autoranging, then disable autoranging to fix ranges.

  ' 7. Setup the headphone monitor to hear the multitone signal on the analog analyzer
inputs, in stereo mode.

  S2GSend ":DGEN:ARBWFM 1,1;:DOUT:RATE 48000HZ;:AGEN:AMPL A,1V;AMPL B,1V;WFM
DAARBITRARY,NONE;OUTPUT AB;:ANLR:INPUT A,XLR;INPUT B,XLR;AUTORANGE A,ON;AUTORANGE
B,ON;:DELAY 2;:ANLR:AUTORANGE A,OFF;AUTORANGE B,OFF;:MON:STEREO INPUT;MODE STEREO"

  ' 8. Define a sweep table to sweep the ISO31 frequency bins for FASTTEST channels 1 and
2.

  S2GSend ":DSP:TABLE
2,ASCII,31,#017.57,23.43,29.29,41.01,52.73,64.45,82.03,99.6,123.04,158.2,199.21,251
.95,316.4,398.43,498.04,632.81,802.73,1001.95,1248.04,1599.6,1998.04,2501.95,3152.3
4,4001.95,4998.04,6351.56,7998.04,10001.95,12498.04,16001.95,19998.04"

  S2GSend ":DSP:TSELECT 2"
  ' 9. Level and Phase Sweep. Use SRQ interrupt to detect that DSP Transform is complete

(bit 5 in AESER).
  S2GSend "*SRE 1;:APST:ENAB 32;:DSP:OPSTATE SETUP;TIMEOUT 5;SRCP

FREQ,HZ,17.578125,19998.046875,31,ARB;OPSTATE READ,AMP1,AMP2,PHA2;ACQX?"
  ' Wait for SRQ interrupt with timeout.
  If WaitForSRQ(10) = False Then
    ' If DSP Acquisition time out (no SRQ interrupt detected within timeout period) then

exit option.
    If MsgBox("System Two SRQ Timeout or SRQ Interrupt Handler Not Active", vbOKCancel,

MSGBOX_TITLE & TEST_TITLE) = vbCancel Then End
  End If
  ' Read ACQX? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Clear Event Status Register and AP Event Status Register
  S2GSend "*CLS"
  ' Send FASTTEST measurement query for channels 1 & 2 and interchannel phase (channel

2).
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV,AMP2,DBV,PHA2,DEG"
  ' Read Multitone Level measurements for channels 1 & 2 and interchannel phase (channel

2).
  s2ChAmp_Phase2 = S2GRcv
  ' 10. Distortion Sweep, setup for distortion processing.
  S2GSend ":DSP:OPSTATE SETUP;FASTTEST:MODE DISTORTION;:DELAY 1.1;:DSP:OPSTATE

READING,AMP1,AMP2;REPROCESS?"  ' original line
  ' Read REPROCESS? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send FASTTEST channel 1 measurement query.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV,AMP2,DBV"
  ' Read Multitone channel 1 distortion measurements.
  sDistortion = S2GRcv
  ' 11. Noise Sweep, setup for noise processing.
  S2GSend ":DSP:OPSTATE SETUP;FASTTEST:MODE NOISE;:DELAY 0.1;:DSP:OPSTATE

READING,AMP1,AMP2;REPROCESS?" ' original line
  ' Read REPROCESS? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  ' Send FASTTEST channel 1 measurement query.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV,AMP2,DBV"
  ' Read Multitone channel 1 noise measurements.
  sNoise = S2GRcv
  ' Format data for output to user
  sIO = "Level Channels 1 & 2 and Phase Channel 2" & vbCrLf & "Format = FREQ, AMP1, AMP2,

PHA2, [...]" & vbCrLf & vbCrLf & s2ChAmp_Phase2



DSP Measurement Sweeps with FFT, INTERVU, FASTTEST, and MLS Programming Examples

2-50 System Two GPIB Programmer’s Reference

  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE &
vbCrLf & vbCrLf & sIO & vbCrLf

  sIO = "Distortion Channels 1 & 2" & vbCrLf & "Format = FREQ, AMP1, AMP2, [...]" &
vbCrLf & vbCrLf & sDistortion

  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & sIO & vbCrLf
  sIO = "Noise Channels 1 & 2" & vbCrLf & "Format = FREQ, AMP1, AMP2, [...]" & vbCrLf &

vbCrLf & sNoise
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2GSend ":DSP:OPSTATE SETUP;*SRE 0;:APST:ENAB 0"   ' disable SRQ interrupts from S2G
  S2G_Errors
End Sub

)LJXUH�������9LVXDO�%DVLF�VXESURJUDP�)$677(67B0XOWLWRQH6ZS�FRGH

�VWDUW�RI�)LJXUH������

FASTTEST_MultitoneSwp

Level 1
-42.9424;-38.2173;-34.6673;-29.8147;-26.4423;-24.1771;-22.0062;-20.6496;-19.4897;-
18.5004;-17.9625;-17.6498;-17.4698;-17.3952;-17.2956;-17.252;-17.1605;-17.1474;-17.2465;-
17.4769;-17.4692;-17.5156;-17.5284;-17.647;-17.6916;-17.8438;-17.9653;-18.2617;-18.6954;-
19.5602;-20.6741
Level 2
-41.3994;-36.3739;-32.8579;-28.19;-25.2475;-23.2647;-21.2973;-20.0899;-19.124;-18.3968;-
17.9915;-17.828;-17.669;-17.6314;-17.473;-17.3836;-17.1146;-16.9409;-17.0153;-17.2348;-
17.3217;-17.4675;-17.443;-17.4968;-17.5197;-17.6693;-17.8454;-18.2162;-18.7152;-19.7107;-
20.8929

Interchannel Phase (Phase 2)
-
1.49414;0.175781;2.72461;5.44922;7.03125;6.63574;6.37207;6.19629;6.15234;5.31738;4.39453;
3.20801;2.06543;1.05469;0.0878906;-0.703125;-1.4502;-0.878906;-
0.219727;0.439453;1.01074;0.65918;0.131836;0.351563;0.74707;1.27441;1.88965;2.19727;2.548
83;2.68066;2.54883

Distortion 1
-112.498;-118.868;-120.324;-115.916;-118.946;-108.685;-112.883;-113.83;-100.68;-102.557;-
101.438;-104.305;-104.319;-103.629;-101.266;-99.3658;-101.65;-100.723;-98.5286;-95.4917;-
95.6226;-95.4748;-94.5816;-93.8307;-92.6371;-93.1258;-92.9882;-92.0951;-91.8866;-
89.0529;-90.0698
Distortion 2
-79.8156;-120.324;-118.868;-109.749;-104.856;-88.3405;-102.297;-107.338;-97.7232;-
100.861;-101.902;-101.27;-101.692;-100.7;-99.5606;-99.0137;-100.947;-102.095;-100.336;-
97.2091;-96.6447;-95.567;-95.287;-94.8386;-94.2195;-93.2856;-92.2624;-91.4244;-90.3055;-
86.9315;-88.5324

Noise 1
-124.188;-118.868;-120.324;-119.782;-121.865;-113.87;-118.427;-127.068;-101.402;-
116.428;-110.077;-114.492;-113.048;-113.473;-112.041;-111.341;-112.48;-109.36;-108.645;-
108.118;-107.365;-106.827;-105.089;-104.212;-103.685;-102.958;-101.668;-101.22;-100.897;-
99.1562;-98.7734
Noise 2
-87.414;-120.324;-118.868;-111.242;-105.744;-91.5421;-104.73;-112.68;-98.1335;-115.942;-
112.582;-112.551;-110.067;-110.402;-109.809;-109.973;-108.942;-107.736;-108.929;-
108.022;-106.357;-106.84;-105.215;-104.314;-103.728;-101.465;-100.611;-100.845;-100.095;-
98.5558;-98.5055

Batch_FASTTEST_MultitoneSwp

Level 1
Format = FREQ, AMP1, [...]

ASCII,31,17.5724,-42.9477,23.4318,-38.2212,29.2912,-34.6706,41.0099,-29.8173,52.7287,-
26.444,64.4474,-24.1783,82.0313,-22.0065,99.5979,-20.6496,123.041,-19.4895,158.197,-
18.5002,199.207,-17.9623,251.947,-17.6497,316.401,-17.4698,398.432,-17.3951,498.041,-
17.2956,632.813,-17.2519,802.729,-17.1605,1001.95,-17.1474,1248.04,-17.2466,1599.6,-
17.477,1998.04,-17.4692,2501.95,-17.5156,3152.34,-17.5284,4001.95,-17.647,4998.04,-
17.6915,6351.56,-17.8438,7998.04,-17.9653,10001.9,-18.2617,12498,-18.6954,16001.9,-
19.5602,19998,-20.6741

Level 2
Format = FREQ, AMP2, [...]
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ASCII,31,17.5724,-41.4007,23.4318,-36.3733,29.2912,-32.858,41.0099,-28.1901,52.7287,-
25.2462,64.4474,-23.2644,82.0313,-21.2969,99.5979,-20.0897,123.041,-19.1237,158.197,-
18.3964,199.207,-17.9913,251.947,-17.828,316.401,-17.669,398.432,-17.6313,498.041,-
17.473,632.813,-17.3836,802.729,-17.1146,1001.95,-16.941,1248.04,-17.0153,1599.6,-
17.2348,1998.04,-17.3217,2501.95,-17.4676,3152.34,-17.443,4001.95,-17.4968,4998.04,-
17.5197,6351.56,-17.6693,7998.04,-17.8456,10001.9,-18.2167,12498,-18.7156,16001.9,-
19.7107,19998,-20.8928

Interchannel Phase (Phase 2)
Format = FREQ, PHA2, [...]

ASCII,31,17.5724,-
1.53809,23.4318,0.219727,29.2912,2.72461,41.0099,5.44922,52.7287,7.03125,64.4474,6.67969,
82.0313,6.37207,99.5979,6.19629,123.041,6.15234,158.197,5.31738,199.207,4.39453,251.947,3
.25195,316.401,2.06543,398.432,1.05469,498.041,0.0878906,632.813,-0.703125,802.729,-
1.4502,1001.95,-0.878906,1248.04,-
0.219727,1599.6,0.483398,1998.04,1.01074,2501.95,0.65918,3152.34,0.175781,4001.95,0.35156
3,4998.04,0.74707,6351.56,1.31836,7998.04,1.88965,10001.9,2.19727,12498,2.54883,16001.9,2
.68066,19998,2.54883

Distortion 1
Format = FREQ, AMP1, [...]

ASCII,31,17.5724,-110.718,23.4318,-127.242,29.2912,-135.693,41.0099,-112.182,52.7287,-
120.471,64.4474,-111.456,82.0313,-112.149,99.5979,-113.687,123.041,-101.979,158.197,-
101.9,199.207,-102.213,251.947,-105.081,316.401,-105.341,398.432,-102.089,498.041,-
101.878,632.813,-98.455,802.729,-100.812,1001.95,-100.403,1248.04,-98.5164,1599.6,-
95.2956,1998.04,-95.6347,2501.95,-95.7013,3152.34,-94.5884,4001.95,-93.5409,4998.04,-
92.7535,6351.56,-93.2472,7998.04,-92.6531,10001.9,-92.4806,12498,-91.9594,16001.9,-
89.1197,19998,-89.9796

Distortion 2
Format = FREQ, AMP2, [...]

ASCII,31,17.5724,-79.8835,23.4318,-116.532,29.2912,-118.222,41.0099,-108.556,52.7287,-
106.187,64.4474,-89.0068,82.0313,-103.687,99.5979,-113.082,123.041,-96.8844,158.197,-
100.651,199.207,-101.262,251.947,-101.22,316.401,-101.63,398.432,-100.408,498.041,-
100.578,632.813,-99.278,802.729,-100.04,1001.95,-102.22,1248.04,-100.072,1599.6,-
96.8239,1998.04,-96.9811,2501.95,-96.0971,3152.34,-95.048,4001.95,-94.5328,4998.04,-
94.1047,6351.56,-93.6909,7998.04,-92.5064,10001.9,-90.8462,12498,-90.3307,16001.9,-
87.0041,19998,-88.4716

Noise 1
Format = FREQ, AMP1, [...]

ASCII,31,17.5724,-123.537,23.4318,-127.242,29.2912,-135.693,41.0099,-139.373,52.7287,-
128.959,64.4474,-112.857,82.0313,-118.999,99.5979,-123.691,123.041,-102.844,158.197,-
116.487,199.207,-110.279,251.947,-115.296,316.401,-115.307,398.432,-112.498,498.041,-
109.874,632.813,-112.636,802.729,-109.622,1001.95,-110.251,1248.04,-109.768,1599.6,-
108.787,1998.04,-108.186,2501.95,-106.241,3152.34,-104.728,4001.95,-104.527,4998.04,-
103.675,6351.56,-102.418,7998.04,-101.548,10001.9,-101.414,12498,-100.511,16001.9,-
99.2117,19998,-98.955

Noise 2
Format = FREQ, AMP2, [...]

ASCII,31,17.5724,-87.5601,23.4318,-116.532,29.2912,-118.222,41.0099,-111.268,52.7287,-
107.073,64.4474,-91.9974,82.0313,-105.941,99.5979,-116.828,123.041,-97.3867,158.197,-
114.814,199.207,-114.157,251.947,-117.414,316.401,-107.206,398.432,-113.341,498.041,-
107.508,632.813,-111.363,802.729,-110.953,1001.95,-107.967,1248.04,-108.621,1599.6,-
106.575,1998.04,-107.271,2501.95,-107.049,3152.34,-104.574,4001.95,-103.73,4998.04,-
102.913,6351.56,-101.271,7998.04,-101.125,10001.9,-100.908,12498,-100.595,16001.9,-
98.4646,19998,-98.7052

Batch_FASTTEST_MultitoneSwp_RQS

Level Channels 1 & 2 and Phase Channel 2
Format = FREQ, AMP1, AMP2, PHA2, [...]

ASCII,31,17.5724,-42.9482,-41.399,-1.49414,23.4318,-38.222,-36.375,0.219727,29.2912,-
34.6711,-32.8595,2.72461,41.0099,-29.8181,-28.1902,5.44922,52.7287,-26.4445,-
25.2476,7.03125,64.4474,-24.179,-23.2662,6.67969,82.0313,-22.007,-
21.2974,6.37207,99.5979,-20.65,-20.0901,6.19629,123.041,-19.4898,-
19.1241,6.15234,158.197,-18.5006,-18.3969,5.31738,199.207,-17.9625,-
17.9916,4.39453,251.947,-17.6498,-17.8282,3.25195,316.401,-17.4699,-
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17.669,2.06543,398.432,-17.3952,-17.6314,1.05469,498.041,-17.2957,-
17.4732,0.0878906,632.813,-17.252,-17.3837,-0.703125,802.729,-17.1606,-17.1146,-
1.4502,1001.95,-17.1476,-16.941,-0.878906,1248.04,-17.2466,-17.0153,-0.219727,1599.6,-
17.477,-17.2348,0.439453,1998.04,-17.4693,-17.3217,1.05469,2501.95,-17.5157,-
17.4676,0.65918,3152.34,-17.5284,-17.443,0.175781,4001.95,-17.647,-
17.4968,0.351563,4998.04,-17.6916,-17.5197,0.703125,6351.56,-17.8438,-
17.6694,1.27441,7998.04,-17.9653,-17.8457,1.8457,10001.9,-18.2617,-
18.2168,2.15332,12498,-18.6954,-18.7156,2.50488,16001.9,-19.5601,-19.7107,2.68066,19998,-
20.674,-20.8927,2.54883

Distortion Channels 1 & 2
Format = FREQ, AMP1, AMP2, [...]

ASCII,31,17.5724,-108.268,-113.399,23.4318,-131.839,-122.076,29.2912,-123.106,-
117.06,41.0099,-116.157,-110.85,52.7287,-117.943,-105.444,64.4474,-117.043,-
88.8798,82.0313,-113.671,-101.276,99.5979,-110.655,-113.305,123.041,-100.997,-
97.805,158.197,-102.493,-100.15,199.207,-101.967,-100.384,251.947,-106.252,-
104.838,316.401,-104.737,-100.506,398.432,-102.59,-100.489,498.041,-101.419,-
99.8968,632.813,-98.3763,-99.0792,802.729,-100.643,-99.9772,1001.95,-100.892,-
102.808,1248.04,-98.6244,-99.9164,1599.6,-95.1944,-96.7672,1998.04,-95.7918,-
96.3786,2501.95,-95.6491,-95.7053,3152.34,-94.6245,-95.0013,4001.95,-93.9558,-
94.4678,4998.04,-92.6333,-94.0396,6351.56,-92.9983,-93.5294,7998.04,-92.6832,-
92.2846,10001.9,-92.4704,-91.0281,12498,-91.9604,-90.3295,16001.9,-89.0709,-
86.9581,19998,-90.0072,-88.3712

Noise Channels 1 & 2
Format = FREQ, AMP1, AMP2, [...]

ASCII,31,17.5724,-116.298,-116.909,23.4318,-131.839,-122.076,29.2912,-123.106,-
117.06,41.0099,-119.505,-113.473,52.7287,-123.038,-107.187,64.4474,-117.323,-
91.9553,82.0313,-120.182,-103.645,99.5979,-117.47,-115.274,123.041,-102.003,-
98.1207,158.197,-115.838,-117.86,199.207,-110.814,-115.481,251.947,-114.399,-
113.015,316.401,-113.822,-108.916,398.432,-111.993,-113.291,498.041,-110.439,-
112.266,632.813,-112.216,-110.734,802.729,-112.539,-110.191,1001.95,-110.45,-
109.314,1248.04,-109.861,-107.185,1599.6,-107.752,-106.896,1998.04,-106.666,-
106.674,2501.95,-107.264,-105.699,3152.34,-106.106,-105.049,4001.95,-104.944,-
104.222,4998.04,-102.332,-103.577,6351.56,-102.58,-102.132,7998.04,-101.456,-
100.828,10001.9,-101.086,-100.86,12498,-100.533,-100.518,16001.9,-98.9458,-
98.4079,19998,-98.9694,-98.4324
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%DWFKB)$677(67B0XOWLWRQH6ZS��DQG�%DWFKB)$677(67B0XOWLWRQH6ZSB546

$FRXVWLF�0HDVXUHPHQW�6ZHHSV�ZLWK�WKH�0/6�'63

3URJUDP
7KH�H[DPSOHV�EHORZ�WHVW�D�PRQLWRU�VSHDNHU�ZLWK�D�FDOLEUDWHG�PLFURSKRQH�SODFHG����LQFKHV
IURP�WKH�VSHDNHU�JULOO��7KH�PLFURSKRQH�SUHDPSOLILHU�LV�FRQQHFWHG�GLUHFWO\�WR�WKH�DQDORJ
DQDO\]HU�FKDQQHO�$�;/5�LQSXW�DQG�LV�GULYHQ�E\�D�EXLOW�LQ�DPSOLILHU�ZLWK�OLQH�LQSXW�FRQQHFWHG
WR�WKH�DQDORJ�JHQHUDWRU�FKDQQHO�$�;/5�RXWSXW��7KH�DFRXVWLF�GHOD\�IRU�WKH�ILUVW�DUULYDO
LPSXOVH�PD\�EH�VHHQ�LQ�WKH�PHDVXUHPHQW�GDWD�IRU�WKH�WLPH�GRPDLQ�LPSXOVH�UHVSRQVH�GDWD�WR
EH�DERXW�������PV��7KLV�YDOXH�LV�XVHG�WR�VHW�WKH�0/6�GHOD\�SDUDPHWHU�SULRU�WR�DFTXLULQJ
SKDVH�PHDVXUHPHQWV�

7KLV�FRGH�LV�SURYLGHG�LQ�WKH�o6�*VDPSOH��EDVp�ILOH�RQ�WKH�&'�520�LQFOXGHG�ZLWK�WKLV
PDQXDO��7KH�ILUVW�VXESURJUDP�o0/6B,PSXOVH5HVS6ZSp�UHDGV�WKH�GDWD�XVLQJ�D�VHULHV�RI
�'63�0/6�$03/"�TXHULHV�DQG�3+$6("�TXHULHV�IRU�FKDQQHO����7KH�VHFRQG�VXESURJUDP
o%DWFKB0/6B,PSXOVH5HVS6ZSp�UHDGV�WKH�GDWD�XVLQJ�D��'63�%$7&K"�TXHU\�IRU�WKH�VDPH
SDUDPHWHUV��UHVXOWLQJ�LQ�D�IDVWHU�UHVSRQVH�LI�PDQ\�GDWD�SRLQWV�DUH�UHTXLUHG��7KH�WKLUG
VXESURJUDP�VKRZV�KRZ�WR�DFTXLUH�WZR�FKDQQHOV�RI�PHDVXUHPHQW�GDWD�XVLQJ�WKH
�'63�%$7&K"�TXHU\�WHFKQLTXH��7KLV�LOOXVWUDWHV�KRZ�WKH�%$7&+"�TXHU\�LV�FDSDEOH�RI
UHWXUQLQJ�FRPSOH[�VHWV�RI�PHDVXUHPHQW�GDWD�LQ�D�VLQJOH�UHVSRQVH�



Programming Examples DSP Measurement Sweeps with FFT, INTERVU, FASTTEST, and MLS

System Two GPIB Programmer’s Reference 2-53

�6WDUW�RI�)LJXUH������

Sub MLS_ImpulseRespSwp()
  ' Acoustic Measurement Sweeps with the Maximum Length Sequence (MLS) DSP Program
  TEST_TITLE = "MLS_ImpulseRespSwp"
  If IsAnalogPlusDSP = False Then
    MsgBox "System Two Analog Plus DSP option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  Dim sAMPLQuery As String, dTimebase As Double
  sAMPLQuery = ":DSP:MLS:"
  ' Send the setup string to load the MLS DSP program and set its parameters for an

impulse response sweep.
  ' Setup the analog generator for an MLS pink noise #1 waveform with output amplitude of

1 Vrms (1.414 Vpk).
  ' Setup analog analyzer for XLR input with input ranges fixed after an autoranging for

2 seconds,
  ' stereo headphone monitor of the analyzer inputs, sweep source parameters setup for

MLS impulse response time sweep
  ' from 0 seconds to 55 milliseconds, and acquisition of the impulse response.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:STEREO INPUT;MODE

STEREO;:DSP:PROGRAM MLS;:DSP:MLS:DELAY 0SEC;ETWINDOW NONE;INPUT AD1X;SRC1 A;SRC2
B;MODE PEAK;START NONE;STOP NONE;TIME IMPULSE;TRIGGER AGEN"

  S2GSend ":DOUT:RATE 48000HZ;:AGEN:WFM DAMLS,P1;AMPL A,1V;AMPL B,1V;OUTPUT
AB;:ANLR:INPUT A,XLR;INPUT B,XLR;AUTORANGE A,ON;AUTORANGE B,ON;:DELAY
2;:ANLR:AUTORANGE A,OFF;AUTORANGE B,OFF"

  S2GSend ":DSP:OPSTATE SETUP;TIMEOUT 3;SRCPARAMS
TIME,SEC,0.0,0.055,16383,ARB;:DSP:OPSTATE READING,AMP1;ACQX?;:AGEN:OUTPUT OFF;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(10) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Receive the response to the ACQX? query
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Send the MLS impulse response measurement sweep queries for time points from 0 mSec

to 1.4 mSec in 50 uSec intervals
  ' to acquire the first impulse.
  ' Create MLS Impulse amplitude query string for sweep from 0 to 1.4 mS in 50 nS

intervals.
  For dTimebase = 0 To 0.0014 Step 0.00005
    sAMPLQuery = sAMPLQuery & "AMPL? 1,DBV," & Format(dTimebase, "#.00000") & ";"
  Next dTimebase
  sAMPLQuery = sAMPLQuery & "*OPC"
  S2GSend sAMPLQuery    ' Send the MLS Impulse amplitude query string
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the impulse response measurements noting the first impulse peak.
  sIO = S2GRcv
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

MLS Impulse Response (0 to 1.4 mS)" & vbCrLf & vbCrLf & sIO & vbCrLf
  ' Set the MLS Delay parameter to the time of the first impulse peak in the impulse

response measurements above.
  ' Set up MLS to retransform the signal in the time interval between the first impulse

arrival and the second arrival.
  ' Set the MLS Delay parameter to the time of the first impulse peak in the impulse

response measurements above.
  ' Set up MLS to retransform the signal in the time interval between the first impulse

arrival and the second arrival (0.975mS to 23 mS):
  S2GSend ":DSP:OPSTATE SETUP;MLS:DELAY 0.975E-3SEC;:DSP:SRCPARAMS TIME,SEC,0.975E-3,23E-

3,16383,ARB;OPSTATE READING,AMP1;XFRM?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the XFRM? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
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  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Read at least one impulse response measurement after changing the SRCPARAMS time span

in order to set MLS time span for frequency domain processing.
  S2GSend ":DSP:MLS:AMPL? 1,DBV,1E-3"
  ' Read the impulse response measurement.
  sIO = S2GRcv
  ' Setup MLS to retransform the time interval to the frequency domain for amplitude and

phase measurements.
  S2GSend ":DSP:OPSTATE SETUP;SRCPARAMS FREQ,HZ,20,2E+4,31,ARB;OPSTATE

READING,AMP1,PHA1;XFRM?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the XFRM? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Query the MLS Amplitude vs Frequency measurements for channel 1.
  S2GSend ":DSP:MLS:AMPL? 1,DBV,20;AMPL? 1,DBV,25.17;AMPL? 1,DBV,31.7;AMPL?

1,DBV,39.9;AMPL? 1,DBV,50.2;AMPL? 1,DBV,63.2;AMPL? 1,DBV,79.6;AMPL?
1,DBV,100.2;AMPL? 1,DBV,126.2;AMPL? 1,DBV,158.9;AMPL? 1,DBV,200;AMPL?
1,DBV,251.8;AMPL? 1,DBV,317;AMPL? 1,DBV,399;AMPL? 1,DBV,502.4;AMPL?
1,DBV,632.4;AMPL? 1,DBV,796.2;AMPL? 1,DBV,1002.4;AMPL? 1,DBV,1261.9;AMPL?
1,DBV,1588.7;AMPL? 1,DBV,2000;AMPL? 1,DBV,2517.9;AMPL? 1,DBV,3169.8;AMPL?
1,DBV,3991;AMPL? 1,DBV,5024.8;AMPL? 1,DBV,6324.5;AMPL? 1,DBV,7962.1;AMPL?
1,DBV,10024;AMPL? 1,DBV,12619;AMPL? 1,DBV,15887;AMPL? 1,DBV,20000;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the MLS Amplitude vs Frequency measurements.
  sIO = S2GRcv
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

MLS Amplitude vs Frequency (17 Hz to 20 kHz)" & vbCrLf & vbCrLf & sIO & vbCrLf
  ' Query the MLS Phase vs Frequency measurements for channel 1.
  S2GSend ":DSP:MLS:PHASE? 1,DEG,17.57;PHASE? 1,DEG,23.43;PHASE? 1,DEG,29.29;PHASE?

1,DEG,41.01;PHASE? 1,DEG,52.73;PHASE? 1,DEG,64.45;PHASE? 1,DEG,82.03;PHASE?
1,DEG,99.6;PHASE? 1,DEG,123.04;PHASE? 1,DEG,158.2;PHASE? 1,DEG,199.21;PHASE?
1,DEG,251.95;PHASE? 1,DEG,316.4;PHASE? 1,DEG,398.43;PHASE? 1,DEG,498.04;PHASE?
1,DEG,632.81;PHASE? 1,DEG,802.73;PHASE? 1,DEG,1001.95;PHASE? 1,DEG,1248.04;PHASE?
1,DEG,1599.6;PHASE? 1,DEG,1998.04;PHASE? 1,DEG,2501.95;PHASE? 1,DEG,3152.34;PHASE?
1,DEG,4001.95;PHASE? 1,DEG,4998.04;PHASE? 1,DEG,6351.56;PHASE? 1,DEG,7998.04;PHASE?
1,DEG,10001.95;PHASE? 1,DEG,12498.04;PHASE? 1,DEG,16001.95;PHASE?
1,DEG,19998.04;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the MLS Phase vs Frequency measurements.
  sIO = S2GRcv
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

MLS Phase vs Frequency (20 Hz to 20 kHz)" & vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors
End Sub
Sub Batch_MLS_ImpulseRespSwp()
  ' Acoustic Measurement Sweeps with the Maximum Length Sequence (MLS) DSP Program
  TEST_TITLE = "Batch_MLS_ImpulseRespSwp"
  If IsAnalogPlusDSP = False Then
    MsgBox "System Two Analog Plus DSP option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the setup string to load the MLS DSP program and set its parameters for an

impulse response sweep.
  ' Setup the analog generator for an MLS pink noise #1 waveform with output amplitude of

1 Vrms (1.414 Vpk).
  ' Setup analog analyzer for XLR input with input ranges fixed after an autoranging for

2 seconds,
  ' stereo headphone monitor of the analyzer inputs, sweep source parameters setup for

MLS impulse response time sweep
  ' from 0 seconds to 55 milliseconds, and acquisition of the impulse response.
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  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:STEREO INPUT;MODE
STEREO;:DSP:PROGRAM MLS;:DSP:MLS:DELAY 0SEC;ETWINDOW NONE;INPUT AD1X;SRC1 A;SRC2
B;MODE PEAK;START NONE;STOP NONE;TIME IMPULSE;TRIGGER AGEN"

  S2GSend ":DOUT:RATE 48000HZ;:AGEN:WFM DAMLS,P1;AMPL A,1V;AMPL B,1V;OUTPUT
AB;:ANLR:INPUT A,XLR;INPUT B,XLR;AUTORANGE A,ON;AUTORANGE B,ON;:DELAY
2;:ANLR:AUTORANGE A,OFF;AUTORANGE B,OFF"

  S2GSend ":DSP:OPSTATE SETUP;TIMEOUT 3;SRCPARAMS TIME,SEC,0.0,0.055,28,LIN;:DSP:OPSTATE
READING,AMP1;ACQX?;:DELAY 1;:AGEN:OUTPUT OFF;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(10) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Receive the response to the ACQX? query
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Send the MLS impulse response measurement sweep queries for time points from 0 mSec

to 1.4 mSec in 50 uSec intervals
  ' to acquire the first impulse.
  ' Set sweep for start of 0 sec and stop of 1.4 mS with linear intervals of 50 uS (28

steps, 29 points), use more steps if more time resolution is required.
  S2GSend ":DSP:OPSTATE SETUP;SRCPARAMS TIME,SEC,0.0,0.0014,28,LIN;:DSP:OPSTATE

READING,AMP1;REPROCESS?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(10) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Receive the response to the ACQX? query
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV"
  ' Read the impulse response measurements noting the first impulse peak.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

MLS Impulse Response (0 to 1.4 mS)" & vbCrLf
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & "   Format = time, ch1

ampl, ..." & vbCrLf & vbCrLf & sIO & vbCrLf
  ' Set the MLS Delay parameter to the time of the first impulse peak in the impulse

response measurements above.
  ' Set up MLS to retransform the signal in the time interval between the first impulse

arrival and the second arrival.
  ' Set the MLS Delay parameter to the time of the first impulse peak in the impulse

response measurements above.
  ' Set up MLS to retransform the signal in the time interval between the first impulse

arrival and the second arrival (0.975mS to 23 mS), linear intervals
  S2GSend ":DSP:OPSTATE SETUP;MLS:DELAY 0.975E-3SEC;:DSP:SRCPARAMS TIME,SEC,0.975E-3,23E-

3,16383,ARB;OPSTATE READING,AMP1;XFRM?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the XFRM? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Read at least one impulse response measurement after changing the SRCPARAMS time span

in order to set MLS time span for frequency domain processing.
  S2GSend ":DSP:MLS:AMPL? 1,DBV,1E-3"
  ' Read the impulse response measurement.
  sIO = S2GRcv
  ' Setup MLS to retransform the time interval to the frequency domain for amplitude and

phase measurements.
  S2GSend ":DSP:OPSTATE SETUP;SRCPARAMS FREQ,HZ,20,2E+4,30,LOG;OPSTATE

READING,AMP1,PHA1;XFRM?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the XFRM? query response.
  sIO = S2GRcv
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  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Query the MLS Amplitude vs Frequency measurements for channel 1.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV,PHA1,DEG"
  ' Read the MLS Amplitude vs Frequency measurements.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

MLS Amplitude & Phase vs Frequency (20 Hz to 20 kHz)" & vbCrLf
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & "   Format = freq, ch1

ampl, ch1 phase, ..." & vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors
End Sub
Sub Batch_Stereo_MLS_ImpulseRespSwp()
  ' Acoustic Measurement Sweeps with the Maximum Length Sequence (MLS) DSP Program
  TEST_TITLE = "Batch_Stereo_MLS_ImpulseRespSwp"
  If IsAnalogPlusDSP = False Then
    MsgBox "System Two Analog Plus DSP option not installed. Test Aborted.", vbOKOnly,

MSGBOX_TITLE & TEST_TITLE
    Exit Sub
  End If
  ' Send the setup string to load the MLS DSP program and set its parameters for an

impulse response sweep.
  ' Setup the analog generator for an MLS pink noise #1 waveform with output amplitude of

1 Vrms (1.414 Vpk).
  ' Setup analog analyzer for XLR input with input ranges fixed after an autoranging for

2 seconds,
  ' stereo headphone monitor of the analyzer inputs, sweep source parameters setup for

MLS impulse response time sweep
  ' from 0 seconds to 55 milliseconds, and acquisition of the impulse response.
  S2GSend "*RCL 0;*ESE 1;*SRE 0;:APST:ENAB 0;:HEADER OFF;:MON:STEREO INPUT;MODE

STEREO;:DSP:PROGRAM MLS;:DSP:MLS:DELAY 0SEC;ETWINDOW NONE;INPUT AD1X;SRC1 A;SRC2
B;MODE PEAK;START NONE;STOP NONE;TIME IMPULSE;TRIGGER AGEN"

  S2GSend ":DOUT:RATE 48000HZ;:AGEN:WFM DAMLS,P1;AMPL A,1V;AMPL B,1V;OUTPUT
AB;:ANLR:INPUT A,XLR;INPUT B,XLR;AUTORANGE A,ON;AUTORANGE B,ON;:DELAY
2;:ANLR:AUTORANGE A,OFF;AUTORANGE B,OFF"

  S2GSend ":DSP:OPSTATE SETUP;TIMEOUT 3;SRCPARAMS TIME,SEC,0.0,0.055,28,LIN;:DSP:OPSTATE
READING,AMP1,AMP2;ACQX?;:DELAY 1;:AGEN:OUTPUT OFF;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(10) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Receive the response to the ACQX? query
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Send the MLS impulse response measurement sweep queries for time points from 0 mSec

to 1.4 mSec in 50 uSec intervals to acquire the first impulse.
  ' Set sweep for start of 0 sec and stop of 1.4 mS with linear intervals of 50 uS (28

steps, 29 points), use more steps if more time resolution is required.
  S2GSend ":DSP:OPSTATE SETUP;SRCPARAMS TIME,SEC,0.0,0.0014,28,LIN;:DSP:OPSTATE

READING,AMP1,AMP2;REPROCESS?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Receive the response to the ACQX? query
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV,AMP2,DBV"
  ' Read the impulse response measurements noting the first impulse peak.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

MLS Impulse Response (0 to 1.4 mS)" & vbCrLf
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  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & "   Format = time, ch1
ampl, ch2 ampl, ..." & vbCrLf & vbCrLf & sIO & vbCrLf

  ' Set the MLS Delay parameter to the time of the first impulse peak in the impulse
response measurements above.

  ' Set up MLS to retransform the signal in the time interval between the first impulse
arrival and the second arrival.

  ' Set the MLS Delay parameter to the time of the first impulse peak in the impulse
response measurements above.

  ' Set up MLS to retransform the signal in the time interval between the first impulse
arrival and the second arrival (0.975mS to 23 mS), linear intervals

  S2GSend ":DSP:OPSTATE SETUP;MLS:DELAY 0.975E-3SEC;:DSP:SRCPARAMS TIME,SEC,0.975E-3,23E-
3,16383,ARB;OPSTATE READING,AMP1,AMP2;XFRM?;*OPC"

  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the XFRM? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Read at least one impulse response measurement after changing the SRCPARAMS time span

in order to set MLS time span for frequency domain processing.
  S2GSend ":DSP:MLS:AMPL? 1,DBV,1E-3;AMPL? 2,DBV,1E-3"
  ' Read the impulse response measurement.
  sIO = S2GRcv
  ' Setup MLS to retransform the time interval to the frequency domain for amplitude and

phase measurements.
  S2GSend ":DSP:OPSTATE SETUP;SRCPARAMS FREQ,HZ,20,2E+4,30,LOG;OPSTATE

READING,AMP1,PHA1,AMP2,PHA2;XFRM?;*OPC"
  ' wait for ESB bit in Status Byte
  If WaitForESB(5) = False Then Exit Sub ' Quit, do not read measurement response.
  ' Read the XFRM? query response.
  sIO = S2GRcv
  If sIO <> "0" Then   ' System Two DSP ACQX or XFRM or REPROCESS Timeout
    UserErrMsg "System Two DSP ACQX or XFRM or REPROCESS Timeout" ' If DSP Acquisition

time out then exit.
    Exit Sub
  End If
  S2GSend "*CLS"    ' clear Event Status Register to clear OPC bit.
  ' Query the MLS Amplitude vs Frequency measurements for channel 1.
  S2GSend ":DSP:BATCh? ASCII,AMP1,DBV,PHA1,DEG,AMP2,DBV,PHA2,DEG"
  ' Read the MLS Stereo Amplitude & Phase vs Frequency measurements.
  sIO = S2GRcv
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & vbCrLf & TEST_TITLE & "

MLS Amplitude & Phase vs Frequency (20 Hz to 20 kHz)" & vbCrLf
  frmS2GSample2.txtOutput.Text = frmS2GSample2.txtOutput.Text & "   Format = freq, ch1

ampl, ch1 phase, ch2 ampl, ch2 phase, ..." & vbCrLf & vbCrLf & sIO & vbCrLf
  frmS2GSample2.txtOutput.SelStart = Len(frmS2GSample2.txtOutput.Text)
  S2GSend ":DSP:OPSTATE SETUP"
  S2G_Errors
End Sub
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MLS_ImpulseRespSwp MLS Impulse Response (0 to 1.4 mS)

-84.9527;-87.1154;-85.4807;-88.8834;-89.4443;-85.2562;-86.3423;-84.4613;-79.6146;-
74.6291;-73.6306;-69.1528;-64.7204;-61.6665;-55.9202;-52.8587;-49.2953;-44.3533;-
20.9272;-20.9481;-38.9558;-33.1008;-32.3733;-35.0377;-42.6671;-49.1298;-34.8198;-37.216;-
34.4325

MLS_ImpulseRespSwp MLS Amplitude vs Frequency (17 Hz to 20 kHz)

-24.1017;-24.8266;-23.8627;-20.8211;-19.0043;-18.6482;-19.945;-17.642;-14.5924;-12.5905;-
11.5462;-12.1588;-18.7266;-24.9595;-19.1604;-21.1105;-24.1271;-25.6627;-23.7261;-
22.7837;-30.5421;-18.9036;-21.8946;-24.3922;-18.6146;-24.8418;-22.72;-20.8955;-16.5849;-
13.7429;-16.1138

MLS_ImpulseRespSwp MLS Phase vs Frequency (20 Hz to 20 kHz)
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-19.9512;-7.91016;16.5674;27.5977;15.0293;11.0742;-1.31836;37.5293;13.0957;-1.18652;-
19.9512;-43.8135;-69.6533;-33.4424;-45.8789;-49.043;-68.4229;-40.957;-54.668;-58.5791;-
117.686;-1089.98;-1147.94;-1823.2;-1924.63;-2370.28;-2799.18;-3162.08;-3314.53;-4272.32;-
4733.22

Batch_MLS_ImpulseRespSwp MLS Impulse Response (0 to 1.4 mS)
   Format = time, ch1 ampl, ...

ASCII,29,0,-88.5176,4.99674E-05,-92.2881,9.99349E-05,-89.4897,0.000150065,-
88.6172,0.000200033,-88.8993,0.00025,-85.5274,0.000299967,-88.8807,0.000349935,-
84.5252,0.000400065,-80.9076,0.000450033,-75.4446,0.0005,-73.6806,0.000549967,-
69.6482,0.000599935,-64.4756,0.000650065,-61.7144,0.000700033,-56.2585,0.00075,-
53.2176,0.000799967,-49.6137,0.000849935,-44.6392,0.000900065,-21.2204,0.000950033,-
20.9347,0.001,-39.2705,0.00104997,-33.3476,0.00109993,-31.9969,0.00115007,-
35.3411,0.00120003,-42.7163,0.00125,-48.8011,0.00129997,-34.9175,0.00134993,-
37.8264,0.00140007,-34.6242

Batch_MLS_ImpulseRespSwp MLS Amplitude & Phase vs Frequency (20 Hz to 20 kHz)
   Format = freq, ch1 ampl, ch1 phase, ...

ASCII,31,19.9986,-18.3655,23.5986,25.177,-17.8831,10.0195,31.7001,-
18.0136,3.69141,39.9055,-18.9669,-6.85547,50.2396,-21.8531,-11.1182,63.2458,-
20.8236,19.0723,79.6223,-20.1708,14.5459,100.239,-18.8802,41.9678,126.194,-
13.989,14.1943,158.867,-12.6085,1.66992,200.003,-11.2678,-20.6982,251.787,-12.1878,-
56.8213,316.978,-18.9927,-72.4658,399.05,-24.5798,-25.1367,502.378,-19.3192,-
48.7354,632.458,-21.3458,-47.2412,796.217,-23.9064,-66.4893,1002.38,-25.724,-
45.3076,1261.92,-24.1438,-56.3818,1588.66,-22.9653,-55.9863,2000,-30.4487,-
117.422,2517.85,-18.8821,-730.635,3169.78,-21.8737,-787.017,3990.53,-24.6525,-
1463.95,5023.77,-18.4109,-1565.38,6324.55,-25.0054,-2008.52,7962.14,-22.7759,-
2440.24,10023.7,-20.928,-2803.05,12619.1,-16.502,-2956.46,15886.6,-13.8047,-
3915.22,20000,-16.2083,-4335.03

Batch_Stereo_MLS_ImpulseRespSwp MLS Impulse Response (0 to 1.4 mS)
   Format = time, ch1 ampl, ch2 ampl, ...

ASCII,29,0,-94.241,-126.131,4.99674E-05,-92.249,-95.8485,9.99349E-05,-88.7337,-
101.383,0.000150065,-87.3276,-94.9472,0.000200033,-89.9596,-100.932,0.00025,-94.7049,-
98.5821,0.000299967,-85.7536,-113.465,0.000349935,-82.002,-99.0844,0.000400065,-86.5141,-
94.0417,0.000450033,-77.1634,-95.8418,0.0005,-75.8575,-104.003,0.000549967,-71.2409,-
105.351,0.000599935,-65.2917,-97.5596,0.000650065,-62.7128,-120.814,0.000700033,-
58.3055,-102.728,0.00075,-55.4971,-92.6842,0.000799967,-51.8528,-96.9397,0.000849935,-
46.7082,-95.5434,0.000900065,-22.7866,-103.329,0.000950033,-21.0122,-92.9669,0.001,-
38.9634,-111.02,0.00104997,-35.0987,-92.2705,0.00109993,-30.6643,-97.7428,0.00115007,-
36.9525,-99.766,0.00120003,-42.8994,-97.3776,0.00125,-48.7097,-93.3355,0.00129997,-
35.1105,-95.2276,0.00134993,-37.9154,-97.1298,0.00140007,-35.6044,-93.3993

Batch_Stereo_MLS_ImpulseRespSwp MLS Amplitude & Phase vs Frequency (20 Hz to 20 kHz)
   Format = freq, ch1 ampl, ch1 phase, ch2 ampl, ch2 phase, ...

ASCII,31,19.9986,-19.5868,23.6426,-76.6002,-86.0449,25.177,-18.9145,14.8535,-78.6424,-
116.807,31.7001,-18.9552,7.11914,-80.9549,-155.566,39.9055,-19.8828,0.966797,-82.122,-
229.966,50.2396,-20.7737,3.38379,-79.7932,-291.138,63.2458,-20.4206,7.64648,-77.6218,-
357.275,79.6223,-21.4742,8.39355,-79.4122,-403.682,100.239,-18.5006,37.4414,-84.3707,-
417.085,126.194,-14.2683,10.6348,-85.6948,-472.236,158.867,-12.5797,-0.351563,-84.7788,-
753.794,200.003,-12.2987,-42.1436,-88.6508,-1057.19,251.787,-20.2603,-88.9453,-96.1683,-
1300.78,316.978,-26.6668,-75.1025,-101.657,-1690.58,399.05,-24.9885,-25.9717,-82.2045,-
2272.28,502.378,-21.3902,-40.0781,-85.6353,-2489.15,632.458,-25.1499,-85.2539,-82.1653,-
3327.54,796.217,-35.6763,-85.957,-86.6817,-4236.11,1002.38,-28.441,-44.5605,-80.3717,-
4981.03,1261.92,-25.2672,-9.71191,-84.8277,-6205.43,1588.66,-31.2352,-102.085,-85.3097,-
7709.63,2000,-33.8366,-722.681,-77.1412,-8957.64,2517.85,-25.8695,-1142.09,-75.327,-
11038.2,3169.78,-30.0966,-1114.19,-80.7241,-13001.6,3990.53,-25.0704,-1474.19,-76.4034,-
14995.8,5023.77,-36.7425,-1979.25,-68.5362,-19595.8,6324.55,-26.1484,-2384.87,-69.0127,-
25783.7,7962.14,-28.3465,-2782.27,-79.8778,-32743.4,10023.7,-22.2809,-2884.04,-66.6194,-
40970.7,12619.1,-29.0938,-3442.06,-73.7138,-51780.2,15886.6,-18.5072,-4002.8,-66.7187,-
65930.4,20000,-29.7395,-4393.78,-71.2181,-82194.9

)LJXUH�������9LVXDO�%DVLF�PHDVXUHPHQW�UHVXOWV�IRU�VXESURJUDPV�0/6B,PSXOVH5HVS6ZS�
%DWFKB0/6B,PSXOVH5HVS6ZS��DQG�%DWFKB6WHUHRB0/6B,PSXOVH5HVS6ZS
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/RDGLQJ�1HZ�)LUPZDUH�LQWR�WKH

,QVWUXPHQW
7KH�6\VWHP�7ZR�*3,%�LQWHUIDFH�SURYLGHV�WKH�FDSDELOLW\�RI�GRZQORDGLQJ�QHZ�ILUPZDUH�IURP
WKH�*3,%�FRQWUROOHU�LQWR�WKH�IODVK�PHPRU\�ZLWKLQ�WKH�LQVWUXPHQW��7KLV�VLPSOLILHV�WKH�SURFHVV
RI�XSJUDGLQJ�WKH�ILUPZDUH�ZKHQ�QHZ�IHDWXUHV�EHFRPH�DYDLODEOH�IURP�$XGLR�3UHFLVLRQ��7ZR
*3,%�FRPPDQGV�DUH�DYDLODEOH�WR�VWDUW�WKH�XSGDWH�SURFHVV�DQG�UHVWDUW�WKH�ILUPZDUH��7KH
SURFHVV�PD\�EH�UHVWDUWHG�LI�LQWHUUXSWHG��KRZHYHU��WKH�LQVWUXPHQW�ZLOO�QRW�EH�XVDEOH�XQWLO
ILUPZDUH�KDV�EHHQ�FRPSOHWHO\�ORDGHG�DQG�WKH�SURFHVVRU�KDV�UHVWDUWHG��7KXV��GR�QRW�DWWHPSW
WR�ORDG�QHZ�ILUPZDUH�LQWR�WKH�LQVWUXPHQW�XQOHVV�\RX�KDYH�FUHDWHG�D�SURJUDP�WKDW�LV�NQRZQ
WR�ZRUN�FRUUHFWO\��7KH�&'�520�SURYLGHG�ZLWK�WKLV�PDQXDO�FRQWDLQV�WZR�H[HFXWDEOH
SURJUDPV�WKDW�ZLOO�GRZQORDG�WKH�ILUPZDUH�VXFFHVVIXOO\��7KH�o)78�(;(p�UXQV�RQO\�RQ
:,1������17�DQG�UHTXLUHV�D�1DWLRQDO�,QVWUXPHQWV�*3,%�LQWHUIDFH�FDUG�ZLWK�DSSURSULDWH
GULYHU�VRIWZDUH��7KLV�SURJUDP�SURYLGHV�D�IXOO�IHDWXUHG�:LQGRZV�LQWHUIDFH�WKDW�PRQLWRUV�WKH
SURJUHVV�RI�WKH�ILUPZDUH�GRZQORDG�DQG�SURYLGHV�D�SURJUHVV�PRQLWRU��7KH�o)78�(;(p
SURJUDP�VKRXOG�EH�XVHG�ZKHQHYHU�SRVVLEOH�IRU�GRZQORDGLQJ�QHZ�ILUPZDUH�LQWR�WKH�6\VWHP
7ZR��$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�o)78�(;(p�SURJUDP�LV�SURYLGHG�LQ�6HFWLRQ����o8WLOLW\
3URJUDPV�p�LQ�WKLV�PDQXDO�

)LUPZDUH�'RZQORDG�3URFHVV
6\VWHP�7ZR�*3,%�JRHV�WKURXJK�IRXU�VHSDUDWH�VWDJHV�LQ�WKH�SURFHVV�RI�GRZQORDGLQJ
ILUPZDUH��7KHVH�VWDJHV�DUH�����,'/(�����(5$6(��ROG�ILUPZDUH������75$16)(5��QHZ
ILUPZDUH���DQG����67$57��QHZ�ILUPZDUH��

,'/(�6WDJH
,Q�WKLV�VWDJH�WKH�LQVWUXPHQW�ZLOO�DFFHSW�DQ\�YDOLG�*3,%�FRPPDQGV�DQG�EHKDYH�QRUPDOO\��7KH
RQO\�*3,%�FRPPDQG�WKDW�LV�QRW�YDOLG�LQ�WKH�,'/(�VWDJH�LV�WKH�*2�FRPPDQG��7KH�,'/(
VWDJH�LV�LQGLFDWHG�E\�D�VHULDO�SROO�UHVSRQVH�RI����KH[�����ELQDU\������������

(5$6(�6WDJH
7KH�HUDVH�VWDJH�LV�VWDUWHG�ZKHQ�WKH�LQVWUXPHQW�UHFHLYHV�WKH�:FWUPDATE FRPPDQG�ZLWK�WKH
FRUUHFW�QXPHULF�DUJXPHQWV��H�J��:FWUPDATE 0.01,2.001 ���7KH�WZR�DUJXPHQWV�PXVW�EH
WKH�FXUUHQW�ILUPZDUH�ERRW�FRGH�YHUVLRQ�QXPEHU�DQG�WKH�FXUUHQW�ILUPZDUH�YHUVLRQ�QXPEHU�
7KH�FXUUHQW�ILUPZDUH�YHUVLRQ�QXPEHU�PD\�EH�YHULILHG�E\�LQVSHFWLQJ�WKH�YHUVLRQ�QXPEHU�LQ
WKH�UHVSRQVH�WR�WKH�,'1"�TXHU\��7KH�ILUPZDUH�WXUQV�FRQWURO�RYHU�WR�WKH�ERRW�FRGH�ZKHQ�WKH
FRUUHFW�:FWUPDATE�FRPPDQG�KDV�EHHQ�UHFHLYHG��7KH�ERRW�FRGH�FRQWUROV�WKH�SURFHVV�XQWLO
WKH�QHZ�ILUPZDUH�KDV�EHHQ�ORDGHG�DQG�VWDUWHG��YLD�WKH�*2�FRPPDQG��

7KH�ILUVW�DFWLRQ�RI�WKH�ERRW�FRGH�LV�WR�HUDVH�WKH�H[LVWLQJ�ILUPZDUH��'XULQJ�WKH�(5$6(�VWDJH
WKH�VHULDO�SROO�UHVSRQVH�ZLOO�EH����KH[�����ELQDU\�������������7KH�UHDU�SDQHO�/('V�QH[W�WR
WKH�$''5(66�VZLWFK�ZLOO�VORZO\�WXUQ�21�DQG�2))�LQ�D�FRXQWHU�FORFNZLVH�GLUHFWLRQ�GXULQJ
WKH�(5$6(�VWDJH�

75$16)(5�6WDJH
:KHQ�WKH�(5$6(�VWDJH�LV�FRPSOHWH��DOO�VL[�*3,%�/('6�ZLOO�UHPDLQ�21�DQG�WKH�ERRW�FRGH
ZLOO�FKDQJH�WKH�VHULDO�SROO�UHVSRQVH�WR������KH[�����ELQDU\�������������7KH�ILOH�FRQWDLQLQJ
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WKH�QHZ�ILUPZDUH�PD\�QRZ�EH�WUDQVIHUUHG�YLD�WKH�*3,%�LQWHUIDFH�WR�WKH�LQVWUXPHQW��'XULQJ
WKH�ILUPZDUH�ILOH�WUDQVIHU��WKH�ERRW�FRGH�ZLOO�WXUQ�WKH�VL[�*3,%�/('V�21�DQG�2))�LQ�D�IDVW
FORFNZLVH�SDWWHUQ��GHSHQGLQJ�RQ�WKH�WUDQVIHU�UDWH��

67$57�6WDJH
7KH�ERRW�FRGH�ZLOO�YHULI\�WKDW�LW�KDV�UHFHLYHG�WKH�FRPSOHWH�ILUPZDUH�ILOH�E\�LQVSHFWLQJ�WKH
ILUPZDUH�GDWD�DV�LW�LV�UHFHLYHG��:KHQ�WKH�FRPSOHWH�ILUPZDUH�ILOH�KDV�EHHQ�UHFHLYHG��WKH�ERRW
FRGH�ZLOO�FKDQJH�WKH�VHULDO�SROO�UHVSRQVH�WR������KH[�����ELQDU\�������������WXUQ�RQO\�RQH
/('�21��DQG�ZDLW�WR�UHFHLYH�WKH�*2�FRPPDQG�WR�WUDQVIHU�FRQWURO�WR�WKH�QHZ�ILUPZDUH�
:KHQ�WKH�*2�FRPPDQG�LV�UHFHLYHG��WKH�ILUPZDUH�WDNHV�FRQWURO�RI�WKH�LQVWUXPHQW�
LPPHGLDWHO\�UHVHWV�WKH�LQVWUXPHQW�WR�IDFWRU\�SRZHU�RQ�GHIDXOW�VHWWLQJV���DQG�UHWXUQV�WR�WKH
,'/(�VWDJH�

(UURU�5HFRYHU\
7KH�LQVWUXPHQW�ILUPZDUH�FDQQRW�EH�VWDUWHG�XQOHVV�D�GRZQORDG�KDV�EHHQ�FRPSOHWHG
VXFFHVVIXOO\��FRPSOHWLRQ�RI�WKH�67$57�VWDJH���&RQWURO�RI�WKH�6\VWHP�7ZR�LV�SDVVHG
LUUHYHUVLEO\�WR�WKH�ERRW�FRGH�ZKHQ�WKH�):83�FRPPDQG�KDV�EHHQ�UHFHLYHG��7KH�ERRW�FRGH�LV
FDSDEOH�RI�UHFRYHULQJ�LQ�WKH�HYHQW�RI�D�SRZHU�LQWHUUXSWLRQ�RU�RWKHU�IDLOXUH�WR�WUDQVIHU�WKH
ILUPZDUH�ILOH��7KH�ERRW�FRGH�ZLOO�UHVWDUW�LQ�WKH�(5$6(�VWDJH�LI�WKH�ILOH�WUDQVIHU�LV�LQWHUUXSWHG
RU�VWRSSHG�ZKLOH�LQ�WKH�(5$6(�RU�75$16)(5�VWDJH��,Q�RUGHU�WR�UHFRYHU��WKH�DSSOLFDWLRQ
VRIWZDUH�PXVW�GHWHFW�WKH�(5$6(�RU�75$16)(5�VWDJHV�ZLWK�D�VHULDO�SROO�RI�WKH�VWDWXV�E\WH
UHJLVWHU��FRPSDUH�WKH�VWDWXV�E\WH�ZLWK�WKH�YDOXHV�GLVFXVVHG�DERYH��DQG�WKHQ�UH�VWDUW�WUDQVIHU
RI�ILUPZDUH�GDWD�DW�WKH�FRUUHFW�WLPH�

9%�6DPSOH�&RGH�IRU�*3,%�)LUPZDUH�7UDQVIHU��

´PLQL)WX�EDVµ
$�VLPSOLILHG�YHUVLRQ�RI�WKH�)78�(;(�SURJUDP�ZLWK�QR�XVHU�LQWHUIDFH��oPLQL)WX�EDVp��LV�DOVR
LQFOXGHG�RQ�WKH�&'�520��,WV�VRXUFH�FRGH��VKRZQ�EHORZ��LOOXVWUDWHV�WKH�ILUPZDUH�WUDQVIHU
SURFHVV�GHVFULEHG�DERYH��<RX�PD\�XVH�WKLV�DV�D�VWDUWLQJ�SRLQW�IRU�GHYHORSLQJ�\RXU�RZQ
GRZQORDG�XWLOLW\�LI�\RX�PXVW�XVH�D�GLIIHUHQW�RSHUDWLQJ�V\VWHP��SURJUDPPLQJ�ODQJXDJH��RU
*3,%�FRQWUROOHU�LQWHUIDFH�

�6WDUW�RI�)LJXUH������

' System Two GPIB Sample Program for Windows
' miniFtu.bas, version 1.0, 23-Nov-1998
' Firmware Transfer Utility for System Two GPIB.
' Requires Microsoft Visual Basic 5.0 or later version.
' Requires National Instruments NI-488.2 GPIB Interface Board and WIN95/98/NT drivers.
' Requires National Instrument Visual Basic Interface Library files Niglobal.bas & Vbib-

32.bas.
' Copyright (c) 1998, Audio Precision Inc.
' VB 5.0 Startup Object is Main()
Option Explicit
Const VERSION = 1#          ' version number of miniFTU
Const EOI_OFF = 0           ' don't send EOI with last byte of data
Const EOI_ON = 1            ' send EOI with last byte of data
Const IDLE_SPR = &H0        ' serial poll response when S2G idle
Const ERASE_SPR = &H2       ' serial poll response when S2G erasing
Const XFER_SPR = &H86       ' serial poll response when s2G downloading new firmware
Const DONE_SPR = &H80       ' serial poll response when download done, waiting for "GO"
Const ERASE_TIMEOUT = 20    ' max time (Secs) to wait for erase
Const GPIB_ADDR = 2         ' assumed GPIB address of S2G
Const TIME_OUT = 12         ' index of max time to wait for GPIB I/O
Const BLOCK_SIZE = 32767    ' size of block of data read from FW file and transferred
Const FW_FILE = "S2G.HEX"   ' name of firmware file
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Const MSGBOX_TITLE = "Audio Precision System Two GPIB miniFTU"

Sub Main()
  Dim iSPR As Integer, iBoard As Integer, iS2G As Integer, iStatus As Integer
  Dim iNdx As Integer, iListener As Integer
  Dim l3rdComma As Long, lFileSize As Long
  Dim StartTime As Single, DelayStartTime As Single
  Dim sResponse As String, sFwVer As String, sBlock As String, sMsg As String
  Dim sBootVer As String, sFwFile As String, sPath As String

  iBoard = ilfind("GPIB0")      ' ilfind automatically places board on-line
  iStatus = ilsic(iBoard)       ' interface clear

  sPath = App.Path                    ' this next piece of code is because of a 'defect'
  If Right(sPath, 1) = "\" Then       ' in the path property.  If the current directory

is
      sFwFile = sPath & FW_FILE       ' the root 'c:' then the path property has a

trailing '\'.
  Else                                ' Any other directory the path does not have a
      sFwFile = sPath & "\" & FW_FILE ' trailing '\', so we need to add it.
  End If

  ' put up a message of assumed HW & SW configuration
  iStatus = MsgBox("To use this program, verify that..." & vbCrLf & vbCrLf & _
      "1) The System Two is in GPIB mode." & vbCrLf & _
      "2) The System Two is at GPIB address " & GPIB_ADDR & "." & vbCrLf & _
      "3) The firmware file to be transferred is called '" & FW_FILE & "'" & vbCrLf & _
      "4) and is located in the same directory as this utility." & vbCrLf & vbCrLf & _
      "To observe progress/activity, watch rear panel GPIB LED's.", _
      vbOKCancel + vbExclamation, MSGBOX_TITLE & ", Ver. " & VERSION)
  If iStatus = vbCancel Then Exit Sub                 ' if user clicked CANCEL then abort

  iS2G = ildev(0, GPIB_ADDR, NO_SAD, TIME_OUT, 1, 0)  ' get handle to GPIB_ADDR
  iStatus = illn(iS2G, GPIB_ADDR, NO_SAD, iListener)  ' is there a device there?
  If iListener = 0 Then                               ' no, flag error and abort
    iStatus = MsgBox("No Listener detected @ address " & GPIB_ADDR, vbOKOnly,

MSGBOX_TITLE & "  Communication Error")
    Exit Sub
  End If

  ' first do a serial poll to see if bit 1 is set (indicates in update in process)
  iStatus = ilrsp(iS2G, iSPR)
  If (((iSPR And ERASE_SPR) <> ERASE_SPR) And ((iSPR And XFER_SPR) <> XFER_SPR)) Then
    ' S2G is idle
    sResponse = Space(100)
    sMsg = "*IDN?"
    iStatus = ilwrt(iS2G, sMsg, Len(sMsg))          ' what instrument is this?
    iStatus = ilrd(iS2G, sResponse, Len(sResponse)) ' get response
    If InStr(1, sResponse, "SYSTEM TWO") > 0 Then   ' is "SYSTEM TWO" in response?
      sResponse = Left(sResponse, ibcnt)            ' trim trailing chars from response

buffer
      For iNdx = 1 To 3                             ' find 3rd comma
        l3rdComma = InStr(l3rdComma + 1, sResponse, ",", vbTextCompare)
      Next iNdx
      sFwVer = Trim(Right(sResponse, Len(sResponse) - l3rdComma)) ' grab the rest of the

line after the 3rd comma
    Else
      iStatus = MsgBox("Could not find System Two at address ", vbOKOnly, MSGBOX_TITLE &

"  ERROR MESSAGE")
      Exit Sub
    End If

    sMsg = "HEAD ON;FWUP?"                          ' make sure headers are on and get
boot version

    iStatus = ilwrt(iS2G, sMsg, Len(sMsg))          ' write query for current boot
version

    sBootVer = Space(100)
    iStatus = ilrd(iS2G, sBootVer, Len(sBootVer))   ' get reply
    sBootVer = Left(sBootVer, ibcnt)                ' trim excess chars from response -

problem with NI
    If (Right(sBootVer, 1) = Chr$(10)) Then         ' if trailing "\n" trim it
      sBootVer = Left(sBootVer, Len(sBootVer) - 1)
    End If
    If (Right(sFwVer, 1) = Chr$(10)) Then           ' get firmware version from *IDN?

response
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      sFwVer = Left(sFwVer, Len(sFwVer) - 1)        ' if trailing "\n" trim it
    End If

    sMsg = sBootVer$ & "," & sFwVer                 ' build command to start download
cycle

    iStatus = ilwrt(iS2G, sMsg, Len(sMsg))          ' send update command

    If (iStatus And &H8000) = &H8000 Then           ' if a command error, exit
      iStatus = MsgBox("Error in writing FWUPdate command.", vbOKOnly, MSGBOX_TITLE & "

ERROR MESSAGE")
      Exit Sub                                      ' abort program
    End If

  End If
  ' at this time the instrument should be in download cycle; either erasing or waiting

for transfer of new firmware
  StartTime = Timer()                               ' total process time
  Do                                                ' wait for erase cycle to complete,

or timeout
    iStatus = ilrsp(iS2G, iSPR)                     ' perform serial poll
    DelayStartTime = Timer()                        ' these 4 statements are just
    Do While Timer() - DelayStartTime < 1           ' a manual delay
      DoEvents
    Loop
    iStatus = ilclr(iS2G)                           ' send device clear
  Loop While ((iSPR And XFER_SPR) <> XFER_SPR) And ((Timer() - StartTime) <

ERASE_TIMEOUT)

  If ((iSPR And XFER_SPR) <> XFER_SPR) Then       ' not yet in xfer mode, we must have
timed out

    sResponse = MsgBox("Serial Poll Response: " & "0x" & Hex(iSPR), vbOKOnly,
MSGBOX_TITLE & "  Erase Cycle Timeout")

    Exit Sub                                    ' abort program
  End If

  ' the erase cycle has completed successfully,  the next stage is to transfer
  ' the new firmware, first we turn of EOI and send the file in blocks
  ' (size determined by BLOCK_SIZE).  When done, we turn EOI back on and send
  ' GO command to start new firmware.
  iStatus = ileot(iS2G, EOI_OFF)                  ' turn off EOI

  lFileSize = FileLen(sFwFile)                    ' get size of file

  If lFileSize <= 0 Then                          ' check that file is not empty
    MsgBox "Firmware file is empty", vbOKOnly, MSGBOX_TITLE & "  File Error"
    Exit Sub                                    ' abort program
  End If

  Open sFwFile For Input As #1                    ' open s-record file
  For iNdx = 1 To lFileSize \ BLOCK_SIZE          ' transferring any whole blocks
    sBlock = Input(BLOCK_SIZE, 1)               ' read upto blocksize bytes from #1
    iStatus = ilwrt(iS2G, sBlock, Len(sBlock))  ' write block to instrument

    If (iStatus And &H8000) = &H8000 Then
      Close
      MsgBox "Aborting transfer, status = " & "0x" & Hex(iStatus), vbOKOnly, MSGBOX_TITLE

& "  GPIB Error"
      Exit Sub                                ' abort program
    End If

    iStatus = ilrsp(iS2G, iSPR)                 ' serial poll instrument
    DoEvents
  Next iNdx
  If (lFileSize Mod BLOCK_SIZE) > 0 Then          ' any partial block left over?
    sBlock = Input(lFileSize Mod BLOCK_SIZE, 1) ' read last partial block from #1
    iStatus = ilwrt(iS2G, sBlock, Len(sBlock))  ' write block to instrument
    If (iStatus And &H8000) = &H8000 Then
      Close                                   ' close s-record file
      MsgBox "Aborting transfer, status = " & "0x" & Hex(iStatus), vbOKOnly, MSGBOX_TITLE

& "  GPIB Error"
      Exit Sub                                ' abort program
    End If
    iStatus = ilrsp(iS2G, iSPR)                 ' serial poll instrument
  End If
  Close                                           ' close s-record file
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  iStatus = ileot(iS2G, EOI_ON)                   ' turn EOI back ON
  If ((iSPR And DONE_SPR) = DONE_SPR) Then        ' if serial poll = DONE
    iStatus = ilwrt(iS2G, "GO", 2)              ' tell instrument to reboot
  Else                                            ' an error must have occurred
    sResponse = MsgBox("Serial Poll Response:" & Str$(iSPR), vbOKOnly, MSGBOX_TITLE & "

Xfer Cycle Error")
  End If
End Sub

)LJXUH��������9LVXDO�%DVLF�PLQL)78�EDV�VRXUFH�FRGH

/RDGLQJ�1HZ�)LUPZDUH�ZLWK�WKH�*3,%�7DONHU�

/LVWHQHU�6RIWZDUH
,W�LV�SRVVLEOH�WR�ORDG�QHZ�LQVWUXPHQW�ILUPZDUH�LQWR�WKH�6\VWHP�7ZR�*3,%�LQWHUIDFH�ERDUG
XVLQJ�WKH�$XGLR�3UHFLVLRQ�*3,%�7DONHU�/LVWHQHU�VRIWZDUH�SURYLGHG�RQ�WKH�&'�520��$
FRPSOHWH�GHVFULSWLRQ�RI�WKLV�SURJUDP�LV�SURYLGHG�LQ�6HFWLRQ����o8WLOLW\�3URJUDPVp��ODWHU�LQ�WKLV
PDQXDO�

)ROORZ�WKH�VHTXHQFH�RI�VWHSV�EHORZ�WR�ORDG�QHZ�ILUPZDUH�LQWR�WKH�6\VWHP�7ZR�ZLWK�WKH
$XGLR�3UHFLVLRQ�*3,%�7DONHU�/LVWHQHU�VRIWZDUH�

�� 0DNH�VXUH�$XWR�5HFHLYH�LV�21

�� 7XUQ�2))�$XWR�(UURU�4XHU\

�� (QWHU�*IDN? �LQ�WKH�6HQG�6WULQJ�WH[W�ER[�DQG�SUHVV�WKH�(QWHU�NH\�

5HFHLYH�WKH�UHVSRQVH��AUDIO PRECISION,SYSTEM TWO,0,2.001 �LQ�WKH
5HFHLYH�6WULQJ�WH[W�ER[�

+LJKOLJKW�WKH�ODVW�FRPPD�DQG�DUJXPHQW��ILUPZDUH�YHUVLRQ�QXPEHU��DQG�SUHVV�&WUO�&
WR�FRS\�WKLV�WH[W�WR�WKH�:LQGRZV�FOLSERDUG�

�� (QWHU�FWUP?�,Q�WKH�6HQG�6WULQJ�WH[W�ER[�DQG�SUHVV�WKH�(QWHU�NH\�

�D� 5HFHLYH�WKH�UHVSRQVH��:FWUPDATE 0.01 �LQ�WKH�5HFHLYH�6WULQJ�WH[W
ER[�

�E� 3XW�FXUVRU�DW�HQG�RI�UHVSRQVH�DQG�SUHVV�&WUO�9�WR�SDVWH�WKH�ILUPZDUH
YHUVLRQ�DV�WKH�VHFRQG�DUJXPHQW�WR�WKH�UHVSRQVH�

�F� +LJKOLJKW�ZKROH�UHVSRQVH�DQG�SUHVV�&WUO�&�WR�FRS\�WKH�UHVSRQVH�WR�WKH
:LQGRZV�FOLSERDUG�

�� &OLFN�WKH�PRXVH�FXUVRU�LQ�WKH�6HQG�6WULQJ�WH[W�ER[��WKH�HQWLUH�VWULQJ�VKRXOG�EH�VHOHFWHG�

�D� 3UHVV�&WUO�9�WR�SDVWH�WKH�FOLSERDUG�LQWR�WKH�6HQG�6WULQJ�WH[W�ER[��7KH�VWULQJ
VKRXOG�ORRN�VRPHWKLQJ�OLNH��:FWUPDATE 0.01,2.001

�E� 3UHVV�WKH�(QWHU�NH\�

�� 7KH�6\VWHP�7ZR�VKRXOG�VWDUW�WKH�(5$6(�VWDJH�

�D� 7KH�UHDU�SDQHO�*3,%�/('V�VKRXOG�F\FOH�VORZO\�FRXQWHU�FORFNZLVH�

�E� :KHQ�FRPSOHWH�DOO���/('V�VKRXOG�OLJKW�DW�VDPH�WLPH�

�� :LWK�WKH�FXUVRU�LQ�WKH�6HQG�6WULQJ�WH[W�ER[��SUHVV�&WUO�)�&WUO�)�WR�EULQJ�XS�WKH�ILOH
EURZVHU�

�D 1DYLJDWH�WKH�ILOH�EURZVHU�WR�WKH�GLUHFWRU\�ZKHUH�WKH�6\VWHP�7ZR�*3,%��KH[
ILUPZDUH�ILOH�LV�ORFDWHG�
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�E 6HOHFW�WKH��KH[�ILUPZDUH�ILOH�DQG�FOLFN�2SHQ�

�F 7KH�6HQG�6WULQJ�WH[W�ER[�VKRXOG�VKRZ�RQO\�WKH�ILOHQDPH�ZLWK�LWV�ILOH�SDWK
VSHFLILFDWLRQ��IRU�H[DPSOH��&�?3URJUDP�)LOHV?)78?6�*�����KH[!�

�G 3UHVV�WKH�(QWHU�NH\�

�H 7KH�6\VWHP�7ZR�UHDU�SDQHO�*3,%�/('V�VKRXOG�F\FOH�TXLFNO\�FORFNZLVH�

�I :KHQ�WKH�ILUPZDUH�ILOH�WUDQVIHU�LV�FRPSOHWH�RQO\�RQH�/('�ZLOO�EH�21
FRQWLQXRXVO\�

�� (QWHU�GO�LQ�WKH�6HQG�6WULQJ�WH[W�ER[�DQG�SUHVV�WKH�(QWHU�NH\�

�D 7KH�6\VWHP�7ZR�UHDU�SDQHO�*3,%�/('�VKRXOG�EH�21��DOO�RWKHU�/('V�VKRXOG�EH
2))�

�E 7KH�6\VWHP�7ZR�UHOD\V�VKRXOG�FOLFN�DV�WKH�LQVWUXPHQW�ILUPZDUH�VWDUWV�DQG�VHWV�WKH
KDUGZDUH�WR�IDFWRU\�GHIDXOW�VHWWLQJV�

7KH�QHZ�ILUPZDUH�KDV�EHHQ�ORDGHG�DQG�VWDUWHG��DQG�WKH�LQVWUXPHQW�LV�UHDG\�WR�UHFHLYH
FRPPDQGV�
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�� 8WLOLW\�6RIWZDUH

$XGLR�3UHFLVLRQ�*3,%�7DON�	�/LVWHQ�8WLOLW\
7KLV�XWLOLW\�DOORZV�\RX�WR�LQWHUDFW�ZLWK�WKH�$XGLR�3UHFLVLRQ�6\VWHP�7ZR�*�YLD�D�FRQYHQLHQW

ZLQGRZV�LQWHUIDFH�PHQX��7KH�VRXUFH�FRGH�IRU�WKLV�XWLOLW\�SURYLGHV�DQ�H[DPSOH�RI�KRZ�WR

LPSOHPHQW�SURJUDPPDEOH�FRQWURO�RI�WKH�$XGLR�3UHFLVLRQ�6\VWHP�7ZR�*��7KLV�XWLOLW\�LV

RSWLPL]HG�IRU�FRQWURO�RI�WKH�$XGLR�3UHFLVLRQ�6\VWHP�7ZR�*��EXW�VXSSRUWV�FRPPXQLFDWLRQ

ZLWK�PRVW�RWKHU�*3,%�LQVWUXPHQWV�DV�ZHOO�

7KLV�XWLOLW\�LV�FRGHG�WR�IXQFWLRQ�RQO\�ZLWK�LQVWUXPHQWV�FRQWUROOHG�ZLWK�RQH�*3,%�FRQWUROOHU

ERDUG�DGGUHVVHG�DV�ERDUG�*3,%���,I�\RX�QHHG�WR�FRQWURO�LQVWUXPHQWDWLRQ�RQ�PXOWLSOH�EXVHV�

WKHQ�\RX�ZLOO�QHHG�WR�PDNH�DSSURSULDWH�PRGLILFDWLRQV�WR�WKH�VRXUFH�FRGH�

7KLV�XWLOLW\�ZDV�ZULWWHQ�LQ�9LVXDO�%$6,&������DQG�XVHV�WKH�IROORZLQJ�FRPSRQHQWV

0LFURVRIW�&RPPRQ�'LDORJ�&RQWURO������63��

0LFURVRIW�5LFK�7H[WER[�&RQWURO������63��

0LFURVRIW�7DEEHG�'LDORJ�&RQWURO������63��

0LFURVRIW�:LQGRZV�&RPPRQ�&RQWUROV������63��

7KH�LQWHUIDFH�FRQVLVWV�RI�D�PDLQ�ZLQGRZ�ZLWK�]HUR�RU�PRUH�SDQHOV�WKDW�FRPPXQLFDWH�ZLWK

*3,%�LQVWUXPHQWV��$Q�LQVWUXPHQW�SDQHO�FDQ�RQO\�FRPPXQLFDWH�ZLWK�RQH�LQVWUXPHQW��%XW�LW�LV

SRVVLEOH�WR�KDYH�PRUH�WKDQ�RQH�LQVWUXPHQW�SDQHO�FRPPXQLFDWH�ZLWK�WKH�VDPH�LQVWUXPHQW�

+RZHYHU�WKLV�PXVW�EH�GRQH�ZLWK�FDXWLRQ�EHFDXVH�RQO\�RQH�RI�WKH�SDQHOV�ZLOO�GLVSOD\

LQIRUPDWLRQ�DERXW�WKH�FXUUHQW�VWDWH�RI�WKH�LQVWUXPHQW��7KH�UHPDLQLQJ�SDQHOV�WKDW

FRPPXQLFDWH�ZLWK�WKH�VDPH�LQVWUXPHQW�PD\�VKRZ�VWDOH�TXHU\�UHVSRQVHV�

2QH�RI�WKH�FDSDELOLWLHV�RI�WKLV�XWLOLW\�LV�WR��UHFRUG��WKH�FXUUHQW�VHVVLRQ��7KLV�LV�DFFRPSOLVKHG�E\

HQDEOLQJ�ORJJLQJ�DQG�HLWKHU�HQWHULQJ�D�FRPPHQW��VHQGLQJ�FRPPDQGV�RU�TXHULHV��DQG

UHFHLYLQJ�UHVSRQVHV��:KHQ�ORJJLQJ�LV�HQDEOHG�WKH�XVHU�LV�SUHVHQWHG�ZLWK�D�ILOH�EURZVHU�DQG

PXVW�VSHFLI\�WKH�ORJ�ILOH�QDPH��/RJJLQJ�ZLOO�FRQWLQXH�XQWLO�GLVDEOHG��7KH�ORJ�ILOH�LV�DQ�$6&,,

WH[W�ILOH��$OO�HQWULHV�H[FHSW�FRPPHQWV�ZLOO�EH�RQ�D�VLQJOH�OLQH��$�FRPPHQW�FDQ�VSDQ�PXOWLSOH

OLQHV�

7KHUH�DUH�WKUHH�KHDGHUV�LQVHUWHG�LQWR�WKH�ORJ�ILOH�WR�LQGLFDWH�FRPPHQWV��VHQG�GDWD��DQG

UHFHLYH�UHVSRQVHV�

$�FRPPHQW�ZLOO�VWDUW�ZLWK�

�&200(17��VSDFH!

ZKHUH��VSDFH!�LV�WKH�VSDFH�FKDUDFWHU��$6&,,�FRGH����GHFLPDO��

7KH�OLQH�WKDW�FRQWDLQV�FRPPDQGV�TXHULHV�VHQW�WR�WKH�LQVWUXPHQW�ZLOO�VWDUW�ZLWK�

�DGGU!�6(1'!!

ZKHUH��DGGU!�LV�WKH�*3,%�DGGUHVV�RI�WKH�LQVWUXPHQW�

5HVSRQVHV�IURP�WKH�LQVWUXPHQW�ZLOO�VWDUW�ZLWK�

�DGGU!�5($'��

7KHUH�DUH�PDQ\�SDQHOV��HDFK�ZLWK�PXOWLSOH�FRQWUROV��WH[W�ER[HV��FKHFN�ER[HV��OLVW�ER[HV��HWF���
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7KH�EDVLF�SURFHVV�IRU�XVLQJ�WKLV�XWLOLW\�LV�WR�HQWHU�FRPPDQGV�DQG�TXHULHV�LQWR�WKH�6HQG�6WULQJ

FRQWURO�RQ�WKH�LQVWUXPHQW�SDQHO��SUHVV��(QWHU!��DQG�REVHUYH�WKH�UHVXOWV�LQ�WKH�5HFHLYH

6WULQJ�FRQWURO��7KH�UHDGLQJ�RI�UHVSRQVHV�DQG�FKHFNLQJ�IRU�HUURUV�LV�DXWRPDWLF�E\�GHIDXOW�

7KH�DERYH�SURFHVV�ZLOO�ZRUN�IRU�DOO�$XGLR�3UHFLVLRQ�*3,%�LQVWUXPHQWV��6\VWHP�2QH��6\VWHP

7ZR��3RUWDEOH�2QH�IDPLO\�DQG�$76���IDPLO\���<RX�PD\�GHVLUH�WR�KDYH�GLUHFW�FRQWURO�RYHU�WKH

VHQGLQJ�RI�FRPPDQGV�DQG�UHDGLQJ�RI�UHVSRQVHV��7KHUHIRUH��LW�LV�SRVVLEOH�WR�GLVDEOH�WKH

DXWRPDWLF�IHDWXUHV�RI�WKLV�XWLOLW\�DQG�H[HUFLVH�PDQXDO�FRQWURO�RYHU�VHQGLQJ�RI�FRPPDQGV�DQG

UHFHLYLQJ�UHVSRQVHV�

0DLQ�3DQHO

7KH�PHQX�EDU�IRU�WKH�PDLQ�SDQHO�SURYLGHV�FRQWURO�RI�WKH�VHWWLQJV�DQG�DFWLRQV�WKDW�DUH�QRQ�

LQVWUXPHQW�VSHFLILF��)RU�H[DPSOH��WKH�)LOH�PHQX�SUHVHQWV�FKRLFHV�WR�VWDUW�DQG�VWRS�GDWD

ORJJLQJ��LQVHUW�D�FRPPHQW�LQWR�WKH�ORJ�ILOH�DQG�H[LW�WKH�SURJUDP�

)LJXUH������*3,%�0DLQ�3DQHO
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0HQX�%DU

)LOH�0HQX

• 6WDUW�6WRS�/RJ�r�,QLWLDOO\�WKLV�PHQX�LWHP�LV�VKRZQ�DV�6WDUW�/RJ��2QFH

ORJJLQJ�KDV�EHHQ�VWDUWHG�WKLV�PHQX�LWHP�FKDQJHV�WR�6WRS�/RJ�

• &RPPHQW�r�7KLV�PHQX�LWHP�LV�HQDEOH�ZKHQ�ORJJLQJ�KDV�EHHQ�VWDUWHG�

6HOHFWLQJ�WKLV�PHQX�LWHP�ZLOO�GLVSOD\�WKH�&RPPHQW�3DQHO��7H[W�HQWHUHG�LQWR

WKH�&RPPHQW�WH[W�ER[�ZLOO�EH�DSSHQGHG�WR�WKH�HQG�RI�WKH�ORJ�ILOH�

• ([LW�r�([LW�WKH�XWLOLW\�

(GLW�0HQX

• &RS\�r�&RS\�WKH�KLJKOLJKWHG�SRUWLRQ�RI�WKH�DFWLYH�WH[W�FRQWURO�WR�WKH

FOLSERDUG�

• 3DVWH�r�3DVWH�WKH�FRQWHQWV�RI�WKH�FOLSERDUG�WR�WKH�FXUUHQWO\�DFWLYH�FRQWURO��,I

DQ\�SRUWLRQ�RU�DOO�RI�WKH�DFWLYH�FRQWURO�FRQWHQWV�DUH�KLJKOLJKWHG��WKH

KLJKOLJKWHG�SRUWLRQ�ZLOO�EH�UHSODFHG��RYHUZULWWHQ��E\�WKH�FRQWHQWV�RI�WKH

FOLSERDUG�

• *3,%�6HWWLQJV�r�'LVSOD\�WKH�*3,%�%XV�&RQILJ�3DQHO��7KH�RQO\�*3,%�VHWWLQJ

WKDW�FDQ�EH�FRQWUROOHG�IURP�WKH�&RQILJ�3DQHO�LV�WKH�*3,%�%XV�7LPHRXW�

• 3UHIHUHQFHV�r�$W�WKH�SUHVHQW�WLPH�WKLV�PHQX�LWHP�LV�VWLOO�XQGHU�GHYHORSPHQW

DQG�KDV�EHHQ�GLVDEOHG�

9LHZ�0HQX

• &RQILJ���&KHFN�DOO�*3,%�DGGUHVVHV����������WR�GHWHUPLQH�ZKDW�LQVWUXPHQWV

DUH�FXUUHQWO\�RQ�WKH�EXV��+RZHYHU��HYHQ�LI�WKH�FRQILJXUDWLRQ�RI�LQVWUXPHQWV

KDV�FKDQJHG��WKH�YLVLEOH�SDQHOV�ZLOO�UHPDLQ��<RX�PXVW�GHOHWH�XQDWWDFKHG

YLVLEOH�SDQHOV�LI�\RX�KDYH�UHPRYHG�LQVWUXPHQWV�IURP�WKH�EXV�DQG�LQYRNH�YDOLG

SDQHOV�IURP�WKH�FRQILJXUDWLRQ�SDQHO�

:LQGRZ�0HQX���WKLV�PHQX�LV�RQO\�GLVSOD\HG�ZKHQ�WKHUH�DUH�RQH�RU�PRUH

LQVWUXPHQW�SDQHOV�YLVLEOH�

• $UUDQJH�,FRQV���,QVWUXPHQW�SDQHOV�PD\�EH�GLVSOD\HG�DV�DQ�LFRQ

�PLQLPL]HG��RU�DW�WKHLU�QRUPDO�VL]H��7KHUH�PD\�EH�PRUH�WKDQ�RQH�SDQHO

GLVSOD\HG�EXW�FRYHUHG�E\�DQRWKHU�SDQHO��,I�WKH�PDLQ�SDQHO�LV�HQODUJHG�RU

PD[LPL]HG��LW�LV�SRVVLEOH�WR�VHH�PRUH�WKDQ�RQH�SDQHO�DW�D�WLPH��GHSHQGLQJ�RQ

GLVSOD\�UHVROXWLRQ��

• ,QVWUXPHQW�3DQHOV�r�:KHQ�WKH�:LQGRZ�PHQX�LWHP�LV�VHOHFWHG��D�OLVW�RI�WKH

FXUUHQWO\�RSHQ�LQVWUXPHQW�SDQHOV�LV�GLVSOD\HG��LPPHGLDWHO\�XQGHU�WKH

$UUDQJH�,FRQV�LWHP���&OLFNLQJ�RQ�RQH�RI�WKH�HQWULHV�ZLOO�SXW�WKH�IRFXV�RQ�WKDW

SDQHO��DQG�EULQJ�LW�WR�WKH�IURQW��

+HOS�0HQX

• $ERXW�r�7KLV�PHQX�SUHVHQWV�DQ�o$ERXWp�SDQHO�WKDW�VKRZV�WKH�DSSOLFDWLRQ

QDPH��YHUVLRQ��GLVFODLPHU��DQG�FRS\ULJKW�QRWLFH�
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6WDWXV�%DU

• &XUUHQW�,QVWUXPHQW�$GGUHVV�r�7KH�ILUVW�SDQH�LQ�WKH�VWDWXV�EDU�LQGLFDWHV

WKH�*3,%�DGGUHVV�RI�WKH�LQVWUXPHQW�UHFHLYLQJ�FRPPDQGV�DQG�VHQGLQJ

UHVSRQVHV�

• 6WDWXV�PHVVDJHV�r�7KLV�SDQH�SURYLGHV�JHQHUDO�VWDWXV�PHVVDJHV�DERXW�XWLOLW\

RSHUDWLRQ�

&RPPHQW�3DQHO

)LJXUH������&RPPHQW�SDQHO

• &RPPHQW�r�(QWHU�\RXU�ORJ�ILOH�FRPPHQWV�KHUH��VHH�)LJXUH�������7KH

FRPPHQW�ZLOO�EH�ZULWWHQ�WR�WKH�ORJ�ILOH�ZKHQ�WKH�2.�EXWWRQ�KDV�EHHQ

DFWLYDWHG��HLWKHU�E\�FOLFNLQJ�LW�ZLWK�WKH�PRXVH�RU�E\�PRYLQJ�WR�WKH�FRQWURO

ZLWK�WKH�WDE�NH\�DQG�SUHVVLQJ��(QWHU!�

• 2.�r�$FWLYDWLQJ�WKLV�FRQWURO�ZLOO�FDXVH�WKH�FRQWHQWV�RI�WKH�&RPPHQW�WH[W

FRQWURO�WR�EH�ZULWWHQ�WR�WKH�ORJ�ILOH��7KH�XVHU�FRPPHQW�ZLOO�EH�SUHFHGHG�E\

os&200(17sp��LQ�WKH�ORJ�ILOH�

• &DQFHO�r�7KLV�ZLOO�UHWXUQ�WR�WKH�PDLQ�LQVWUXPHQW�SDQHO�ZLWKRXW�ZULWLQJ�D

FRPPHQW�WR�WKH�ORJ�ILOH�
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&RQILJ�3DQHO

)LJXUH������&RQILJ�SDQHO��W\SLFDO�

• &RQILJ�r�6HOHFW�WKH�LQVWUXPHQW�*3,%�DGGUHVV�IRU�ZKLFK�D�SDQHO�ZLOO�EH

GLVSOD\HG��6HH�)LJXUH�����IRU�D�W\SLFDO�GLVSOD\�

• 2.�r�'LVSOD\�WKH�LQVWUXPHQW�SDQHO�IRU�WKH�FXUUHQWO\�VHOHFWHG�DGGUHVV��,I�WKHUH

ZDV�QR�LQVWUXPHQW�GHWHFWHG�DW�WKDW�DGGUHVV��D�JHQHULF�SDQHO�ZLOO�DSSHDU��,I�DQ

LQVWUXPHQW�SDQHO�LV�DOUHDG\�DYDLODEOH�IRU�WKH�VHOHFWHG�DGGUHVV��DQRWKHU�SDQHO

ZLOO�EH�GLVSOD\HG��:KLOH�LW�LV�SRVVLEOH�WR�KDYH�PRUH�WKDQ�RQH�SDQHO�IRU�DQ\

JLYHQ�DGGUHVV��WKLV�VKRXOG�EH�GRQH�ZLWK�FDXWLRQ�

*3,%�6HWWLQJV�3DQHO

)LJXUH������*3,%�3DUDPHWHUV��7LPHRXW��3DQHO

• 7LPHRXW�r�6HH�)LJXUH������7KLV�FRQWURO�GHWHUPLQHV�WKH�*3,%�WLPHRXW�IRU�WKLV

EXV��*3,%�����<RX�PD\�ZLVK�WR�FKDQJH�WKLV�LI�WKH�GHIDXOW����VHFRQGV�LV�WRR

ORQJ��$Q�LQVWUXPHQW�ZLOO�WLPH�RXW�LI�WKH�5HFHLYH�EXWWRQ�LV�VHOHFWHG�EXW�QR

TXHU\�KDV�EHHQ�VHQW�

• 2.�r�7KLV�EXWWRQ�ZLOO�PDNH�WKH�FXUUHQW�VHWWLQJ�V��DFWLYH�
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,QVWUXPHQW�3DQHO�V�

)LJXUH������*3,%�0DLQ�3DQHO�ZLWK�6\VWHP�7ZR�LQVWUXPHQW�SDQHO

• !����r�7KLV�EXWWRQ�ZLOO�GLVSOD\�D�SDQHO�WKDW�VXSSRUWV�FRPPDQG�VWULQJV

JUHDWHU�WKDQ�����FKDUDFWHUV��7KH�6HQG�6WULQJ�FRQWURO�RQ�WKH�LQVWUXPHQW�SDQHO

UHWDLQV�D�KLVWRU\�RI�SUHYLRXVO\�FRPPDQGV�H[HFXWHG�EXW�OLPLWV�WKH�OHQJWK�RI

HDFK�FRPPDQG�OLQH�WR�����FKDUDFWHUV��7R�VHQG�D�FRPPDQG�VWULQJ�WKDW�LV

ORQJHU�WKDQ�����FKDUDFWHUV�WKH�\RX�PXVW�HLWKHU�FOLFN�WKLV�EXWWRQ�RU�HQWHU�AJ

�FRQWURO�J��LQ�WKH�6HQG�6WULQJ�FRQWURO��&RPPDQGV�DQG�TXHULHV�VHQW�WR�WKH

LQVWUXPHQW�XVLQJ�WKLV�HGLW�ER[�ZLOO�QRW�DSSHDU�LQ�WKH�6HQG�6WULQJ�KLVWRU\�

• 6HQG�6WULQJ�r�7KLV�FRQWURO�LV�WKH�SULPDU\�PHDQV�RI�HQWHULQJ�$6&,,

FRPPDQG�VWULQJV�WR�VHQG�WR�DQ�LQVWUXPHQW��7KH�FRQWHQWV�RI�WKLV�FRQWURO�FDQ

EH�RQH�RU�PRUH�LQVWUXPHQW�FRPPDQGV�RU�D�ILOHQDPH�UHIHUHQFH��$�UHIHUHQFHG

ILOH�ZLOO�KDYH�LWV�FRQWHQWV�VHQW�WR�WKH�LQVWUXPHQW�LQ�SODFH�RI�WKH�ILOHQDPH

UHIHUHQFH��&RQVHTXHQWO\��WKH�UHIHUHQFHG�ILOH�PXVW�FRQWDLQ�FRPPDQG�V��

TXHULHV��RU�SRUWLRQV�WKHUHRI�WKDW�ZLOO�EH�V\QWDFWLFDOO\�FRUUHFW�LQ�WKH�FRQWH[W�RI

WKH�RWKHU�GDWD�LQ�WKH�6HQG�6WULQJ�FRQWURO�

• AD��6HOHFW�$OO��r�7KLV�FRQWURO�NH\�VHTXHQFH�ZLOO�FDXVH�DOO�RI�WKH�FRQWHQWV�RI

WKH�6HQG�6WULQJ�FRQWURO�WR�EH�VHOHFWHG��KLJKOLJKWHG���7KLV�PDNHV�LW�LV�HDV\�WR

FRS\�RU�SDVWH�RYHU�WKH�FRQWHQWV�

• AIAD��,QVHUW�$UE�%ORFN�)LOH�5HIHUHQFH��r�7KLV�FRQWURO�NH\�VHTXHQFH�ZLOO

LQVHUW�D�UHIHUHQFH�WR�D�ILOH�FRQWDLQLQJ�DUELWUDU\�EORFN�GDWD��,I�\RX�KDYH�DOUHDG\
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HQWHUHG�WKH�DUE�EORFN�KHDGHU��LQGLFDWHG�E\�WKH�SUHVHQFH�RI�D�m�n�LQ�WKH

SUHYLRXV���FKDUV��DQ�DUELWUDU\�EORFN�KHDGHU�ZLOO�QRW�EH�FUHDWHG��+RZHYHU��LI

DQ�DUE�EORFN�KHDGHU�KDV�QRW�EHHQ�VSHFLILHG�WKHQ�RQH�ZLOO�EH�LQVHUWHG�EDVHG

RQ�WKH�ILOH�VL]H�

• AIAI��,QVHUW�)LOH�5HIHUHQFH��r�7KLV�FRQWURO�NH\�VHTXHQFH�ZLOO�LQVHUW�D�ILOH

UHIHUHQFH�LQWR�WKH�6HQG�6WULQJ�FRQWURO��7KLV�ILOH�UHIHUHQFH�PXVW�FRQWDLQ�$6&,,

GDWD�WKDW�IRUPV�YDOLG�FRPPDQGV�DQG�RU�TXHULHV�LQ�WKH�FRQWH[W�RI�WKH�RWKHU

$6&,,�FKDUDFWHUV�LQ�WKH�6HQG�6WULQJ�FRQWURO�

• AJ��6HQG�6WULQJ�!������r�7KH�6HQG�6WULQJ�FRQWURO�PDLQWDLQV�D�KLVWRU\�RI�WKH

FRPPDQGV�	�TXHULHV�WKDW�KDYH�EHHQ�VHQW�WR�WKH�DVVRFLDWHG�LQVWUXPHQW�

+RZHYHU��HDFK�OLQH�KDV�D�PD[LPXP�OHQJWK�RI�����FKDUDFWHUV��6RPHWLPHV�LW�LV

GHVLUDEOH�RU�QHFHVVDU\�WR�VHQG�D�ORQJHU�VWULQJ�WR�WKH�LQVWUXPHQW��&RQWURO�J

SHUIRUPV�WKH�VDPH�IXQFWLRQ�DV�FOLFNLQJ�WKH�!����EXWWRQ�RQ�WKH�LQVWUXPHQW

SDQHO�

• �(QWHU!�r�$FWV�RQ�WKH�FRQWHQWV�RI�WKH�6HQG�6WULQJ�FRQWURO�DQG�VHQGV�WKH

FRQWHQWV�WR�WKH�LQVWUXPHQW�

7HUPLQDWRU

• 1R�7HUP�r�1R�3URJUDP�0HVVDJH�WHUPLQDWRU�LV�VHQW�

• /)�2QO\�r�7KH�3URJUDP�0HVVDJH�WHUPLQDWRU�LV�D�OLQHIHHG��$6&,,�GHFLPDO�����

• /)�(2,�r�7KH�3URJUDP�0HVVDJH�WHUPLQDWRU�LV�D�OLQHIHHG�ZLWK�(2,�DVVHUWHG�

• (2,�2QO\�r�7KH�3URJUDP�0HVVDJH�WHUPLQDWRU�LV�(2,�DVVHUWHG�ZLWK�WKH�ODVW

FKDUDFWHU�RI�WKH�3URJUDP�0HVVDJH�

5HFHLYH�6WULQJ

• AD��6HOHFW�$OO��r�7KLV�FRQWURO�NH\�VHTXHQFH�ZLOO�VHOHFW�DOO�RI�WKH�GDWD�LQ�WKH

5HFHLYH�6WULQJ�FRQWURO��7KLV�LV�XVXDOO\�GRQH�LQ�FRQMXQFWLRQ�ZLWK�AF��FRQWURO�

F��RU�WKH�)LOH�&RS\�PHQX�LWHP�WR�FRS\�WKH�FRQWHQWV�RI�WKH�5HFHLYH�6WULQJ

FRQWURO�LQWR�WKH�FOLSERDUG�

• AV��6HDUFK��r�7KLV�FRQWURO�NH\�VHTXHQFH�VWDUWV�WKH�VHDUFK�PRGH��,Q�VHDUFK

PRGH�WKH�XWLOLW\�ZLOO�ILQG�WKH�ILUVW�RFFXUUHQFH��IURP�WKH�VWDUWLQJ�FXUVRU

SRVLWLRQ��WKDW�PDWFKHV�WKH�VSHFLILHG�VHDUFK�VWULQJ��:KHQ�WKH�XVHU�W\SHV�AV��D

PHVVDJH�LV�GLVSOD\HG�LQ�WKH�LQVWUXPHQW�SDQHO�VWDWXV�EDU�WKDW�LQGLFDWHV�WKH

FXUUHQW�VHDUFK�VWULQJ��,QLWLDOO\�WKH�VHDUFK�VWULQJ�LV�HPSW\��$V�WKH�XVHU�W\SHV�LQ

WKH�FKDUDFWHUV�RI�WKH�VHDUFK�VWULQJ��WKH�XWLOLW\�ZLOO�KLJKOLJKW�WKH�ILUVW�RFFXUUHQFH

RI�WKH�VHDUFK�VWULQJ��$W�DQ\�WLPH�WKH�XVHU�VWRSV�HQWHULQJ�QHZ�FKDUDFWHUV�LQ�WKH

VHDUFK�VWULQJ�DQG�W\SHV�AV��WKH�XWLOLW\�ZLOO�ORFDWH�WKH�QH[W�RFFXUUHQFH�RI�WKH

VHDUFK�VWULQJ��,I�WKH�HQG�RI�WKH�5HFHLYH�6WULQJ�LV�UHDFKHG�D�PHVVDJH�LV�GLVSOD\

VWDWLQJ�WKH�VHDUFK�VWULQJ�ZDV�QRW�IRXQG��$QRWKHU�AV�ZLOO�WKHQ�FDXVH�WKH�XWLOLW\

WR�VWDUW�VHDUFKLQJ�DW�WKH�EHJLQQLQJ�RI�WKH�5HFHLYH�6WULQJ�FRQWURO�

• AIAD��5HFHLYH�$UE�%ORFN�'DWD��r�7KLV�FRQWURO�NH\�VHTXHQFH�GLVSOD\V�D�ILOH

EURZVHU��6HOHFW�D�ILOH�RU�HQWHU�D�QHZ�ILOHQDPH��7KLV�XWLOLW\�ZLOO�WDON�DGGUHVV�WKH

LQVWUXPHQW��UHFHLYH�WKH�UHVSRQVH�VWULQJ��H[WUDFW�WKH�ILUVW�DUELWUDU\�EORFN�GDWD

WKDW�LW�ILQGV��DQG�FRS\�WKH�GDWD�LQWR�WKH�ILOH�\RX�VSHFLILHG��8VH�WKLV�WR�DFTXLUH

DUELWUDU\�EORFN�GDWD�PHVVDJHV�IURP�WKH�LQVWUXPHQW�WKDW�FDQQRW�EH�YLHZHG�DV

RUGLQDU\�$6&,,�WH[W�ZLWK�WKH�5HFHLYH�'DWD�FRQWURO��7KLV�XWLOLW\�ZLOO�LQVSHFW�WKH

VWULQJ�ORRNLQJ�IRU�DQ�DUELWUDU\�EORFN�GDWD�UHVSRQVH�PHVVDJH��,I�LW�ILQGV�RQH

WKHQ�LW�ZLOO�H[WUDFW�WKH�GDWD�XVLQJ�WKH�DUELWUDU\�EORFN�E\WH�FRXQW�DQG�FRS\�WKH
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GDWD�WR�WKH�ILOH�\RX�VSHFLILHG��7KH�UHPDLQGHU�RI�WKH�GDWD�LV�GLVFDUGHG��,I�QR

DUELWUDU\�EORFN�GDWD�LV�IRXQG��WKHQ�WKH�UHVSRQVH�PHVVDJH�LV�GLVFDUGHG��8VH

WKLV�RQO\�LI�\RX�KDYH�VHQW�D�TXHU\�WKDW�ZLOO�UHWXUQ�D�UHVSRQVH�FRQWDLQLQJ�DQ

DUELWUDU\�EORFN�GDWD�PHVVDJH�XQLW�

• AIAI��5HFHLYH�'DWD����7KLV�FRQWURO�NH\�VHTXHQFH�GLVSOD\V�D�ILOH�EURZVHU�

6HOHFW�D�ILOH�RU�HQWHU�D�QHZ�ILOHQDPH��7KLV�XWLOLW\�ZLOO�WDON�DGGUHVV�WKH

LQVWUXPHQW��UHFHLYH�WKH�UHVSRQVH�VWULQJ��DQG�FRS\�WKH�UHVSRQVH�VWULQJ�LQWR�WKH

ILOH�\RX�VSHFLILHG��8VH�WKLV�WR�FRS\�FRPSOHWH�LQVWUXPHQW�VHWXS�FRPPDQGV�E\

ILUVW�VHQGLQJ�WKH�/51"�TXHU\�DQG�WKHQ�WKLV�5HFHLYH�'DWD�IXQFWLRQ��7KLV�LV

XVHIXO�IRU�GDWD�ORJJLQJ�ODUJH�UHVSRQVH�PHVVDJHV�

5HDG�'HOD\�r�7KH�WLPH�GHOD\��LQ�VHFRQGV��EHWZHHQ�ZULWLQJ�WKH�FRQWHQWV�RI�WKH�6HQG

6WULQJ�FRQWURO�DQG�WKH�WLPH�DQ�DXWRPDWLF�UHDG�LV�SHUIRUPHG��7KLV�VHWWLQJ�LV�YDOLG�RQO\

LI�$XWR�5HFHLYH�PRGH�LV�HQDEOHG�

0$9�7LPHRXW�r7KH�OHQJWK�RI�WLPH�WKH�XWLOLW\�ZLOO�ZDLW�IRU�WKH�LQVWUXPHQW�WR�DVVHUW

0$9��0HVVDJH�$9DLODEOH��EHIRUH�WLPLQJ�RXW��7KLV�VHWWLQJ�LV�YDOLG�RQO\�LI�$XWR�5HFHLYH

PRGH�LV�HQDEOHG�

5HDG��%\WHV��r�7KH�QXPEHU�RI�E\WHV�WR�UHDG�IURP�WKH�LQVWUXPHQW��7KLV�VHWWLQJ�ZLOO�EH

XVHG�ZKHQ�WKH�LQVWUXPHQW�GRHV�D�UHDG��HLWKHU�PDQXDO�RU�$XWR�5HFHLYH�PRGH��

7\SLFDOO\��LI�WKLV�LV�OHVV�WKDQ�WKH�QXPEHU�RI�FKDUDFWHUV�WKH�LQVWUXPHQW�LV�H[SHFWHG�WR

UHWXUQ��WKH�$XWR�5HFHLYH�LV�GLVDEOHG�

(UURU�5HVSRQVH�r�'LVSOD\�WKH�LQVWUXPHQWV�UHVSRQVH�WR�WKH�(UURU�4XHU\�6WULQJ��7KLV

FDQ�KDSSHQ�HLWKHU�LQ�$XWR�5HFHLYH�PRGH�ZLWK�$XWR�(UURU�4XHU\�HQDEOHG��RU�ZKHQ

WKH�(UURU�EXWWRQ�KDV�EHHQ�SUHVVHG�ZKHQ�WKH�XWLOLW\�LV�QRW�LQ�$XWR�5HFHLYH�PRGH�

$XWR�(UURU�4XHU\�r�6SHFLI\�ZKHWKHU�WKH�XWLOLW\�VKRXOG�DXWRPDWLFDOO\�TXHU\�WKH

LQVWUXPHQW�IRU�HUURUV�XVLQJ�WKH�(UURU�4XHU\�6WULQJ��7KLV�VHWWLQJ�LV�YDOLG�RQO\�LI�$XWR

5HFHLYH�PRGH�LV�HQDEOHG�

(UURU�4XHU\�6WULQJ�r�7KH�TXHU\�XVHG�WR�LQWHUURJDWH�WKH�LQVWUXPHQW�IRU�DQ\

RXWVWDQGLQJ�HUURUV��7KLV�TXHU\�PD\�UHVXOW�LQ�RQH�RU�PRUH�HUURU�PHVVDJHV��7KH

UHVSRQVH�WR�WKLV�VWULQJ�LV�GLVSOD\HG�LQ�WKH�(UURU�5HVSRQVH�WH[W�FRQWURO�

$XWR�5HFHLYH�r�6SHFLI\�ZKHWKHU�WKH�XWLOLW\�VKRXOG�DWWHPSW�WR�LQWHUSUHW�WKH

FRPPDQGV�TXHULHV�VHQW�WR�WKH�LQVWUXPHQW�WR�GHWHUPLQH�LI�WKHUH�LV�DQ�H[SHFWHG

UHVSRQVH��,I�WKHUH�LV�DQ�H[SHFWHG�UHVSRQVH�WKH�XWLOLW\�ZLOO�ZDLW�DQG�IODJ�D�0$9�WLPHRXW

LI�QR�UHVSRQVH�LV�GHWHFWHG��7KH�DFWLRQV�WKDW�ZLOO�FDXVH�D�UHDG�WR�EH�DWWHPSWHG�DUH�

0$9�ELW�DVVHUWHG��o"p�LQ�WKH�6HQG�6WULQJ��RU�DQ�HPSW\�6HQG�6WULQJ��7KH�ODWHU�LV

QHFHVVDU\�IRU�WKRVH�VLWXDWLRQV�ZKHUH�WKH�5HDG��%\WHV��VL]H�LV�OHVV�WKDQ�WKH�OHQJWK�RI

WKH�LQVWUXPHQW�UHVSRQVH��7KLV�DOORZV�WKH�XVHU�WR�FRQWURO�KRZ�PXFK�RI�WKH�VWULQJ�ZLOO

EH�UHDG��OHDYLQJ�WKH�UHPDLQGHU�RI�WKH�UHVSRQVH�XQUHDG��

6HULDO�3ROO�r�6HULDO�SROO�WKH�LQVWUXPHQW�DQG�GLVSOD\�WKH�UHVXOW��7KH�UHVXOW�ZLOO�EH

GLVSOD\HG�LQ�WKUHH�IRUPDWV��GHFLPDO��KH[DGHFLPDO�DQG�ELQDU\���7KH�VHULDO�SROO�GLVSOD\

ZLOO�DOVR�EH�XSGDWHG�ZKHQHYHU�WKH�XWLOLW\�SHUIRUPV�D�VHULDO�SROO�WR�GHWHUPLQH�WKH

VWDWXV�RI�WKH�LQVWUXPHQW�ZKHQ�WKH�LQVWUXPHQW�SDQHO�LV�LQ�$XWR�5HFHLYH�PRGH�

'HYLFH�&OHDU�r�6HQG�D�VHOHFWLYH�GHYLFH�FOHDU��6'&��EXV�PHVVDJH�WR�WKH�LQVWUXPHQW�

6WDWXV�%DU�r�7KH�LQVWUXPHQW�SDQHO�VWDWXV�EDU�GLVSOD\V�YDULRXV�PHVVDJHV�DERXW�WKH

FXUUHQW�DFWLRQV�RI�WKH�XWLOLW\�RQ�WKLV�VSHFLILF�LQVWUXPHQW��7KH�W\SH�RI�PHVVDJHV

LQFOXGHV�KRZ�PDQ\�GDWD�E\WHV�ZHUH�VHQW��KRZ�PDQ\�GDWD�E\WHV�ZHUH�UHDG��HUURU

PHVVDJHV��WLPHRXW�PHVVDJHV��HWF��:KHQ�XVLQJ�/)�(2,�WHUPLQDWLRQ�WKH�FRXQW�RI�W\SHV
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VHQW�RU�UHDG�ZLOO�EH�RQH�PRUH�WKDW�WKH�QXPEHU�RI�E\WHV�LQ�HLWKHU�WKH�6HQG�6WULQJ

FRQWURO�RU�WKH�5HFHLYH�6WULQJ�FRQWURO��7KLV�H[WUD�E\WH�WKH�/)��OLQHIHHG��WKDW�LV

DXWRPDWLFDOO\�DSSHQGHG��6HQG��RU�UHPRYHG��5HFHLYH��

6HQG�6WULQJ�!����&KDUDFWHUV�3DQHO

6HQG�6WULQJ�r�7KLV�FRQWURO�VHUYHV�WKH�VDPH�IXQFWLRQ�DV�WKH�,QVWUXPHQW�3DQHO�6HQG

6WULQJ�FRQWURO��7KLV�FRQWURO�UHVSRQGV�WR�WKH�VDPH�LQSXWV�DV�WKH�,QVWUXPHQW�3DQHO

6HQG�6WULQJ�FRQWURO�ZLWK�WKH�H[FHSWLRQ�RI��(QWHU!�DQG�AJ��7KH�SULPDU\�DGYDQWDJH

RI�WKLV�FRQWURO�LV�WKDW�LW�LV�QRW�OLPLWHG�WR�WKH�����FKDUDFWHUV�DV�LV�WKH�,QVWUXPHQW�3DQHO

6HQG�6WULQJ�FRQWURO�

• AD��6HOHFW�$OO��r�VDPH�DV�AD�IRU�,QVWUXPHQW�3DQHO�6HQG�6WULQJ�FRQWURO�

• AIAD��,QVHUW�$UE�%ORFN�)LOH�5HIHUHQFH��r�VDPH�DV�AIAD�IRU�,QVWUXPHQW

3DQHO�6HQG�6WULQJ�FRQWURO�

• AIAI��,QVHUW�)LOH�5HIHUHQFH��r�VDPH�DV�AIAI�IRU�,QVWUXPHQW�3DQHO�6HQG

6WULQJ�FRQWURO�

6HQG��r�6HQG�WKH�FRQWHQWV�RI�WKH�6HQG�6WULQJ�WR�WKH�LQVWUXPHQW�

&DQFHO�r�&ORVH�WKLV�SDQHO�ZLWKRXW�VHQGLQJ�WKH�FRQWHQWV�RI�WKH�6HQG�6WULQJ�FRQWURO�WR

WKH�LQVWUXPHQW�
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6\VWHP�7ZR�*3,%�)LUPZDUH�7UDQVIHU

8WLOLW\
7KLV�XWLOLW\�WUDQVIHUV�QHZ�ILUPZDUH�IURP�D�ILOH�VXSSOLHG�E\�$XGLR�3UHFLVLRQ�LQWR�DQ\�RI�WKH

6\VWHP�7ZR�PRGHOV�ZLWK�WKH�*3,%�RSWLRQ��8VH�WKLV�XWLOLW\�WR�GRZQORDG�QHZ�YHUVLRQV�RI

ILUPZDUH�DV�WKH\�EHFRPH�DYDLODEOH�IURP�$XGLR�3UHFLVLRQ��3OHDVH�QRWH�WKDW�WKH�LQVWUXPHQW

ILUPZDUH�DOUHDG\�ORDGHG�LQWR�WKH�LQVWUXPHQW�ZLOO�EH�HUDVHG�EHIRUH�WKH�QHZ�ILUPZDUH�LV

GRZQORDGHG��7KH�&'�520�SURYLGHG�ZLWK�WKLV�PDQXDO�FRQWDLQV�WKH�FXUUHQW�YHUVLRQ�RI�WKH

ILUPZDUH�WKDW�ZDV�GRZQORDGHG�LQWR�\RXU�6\VWHP�7ZR�ZKHQ�LW�ZDV�VKLSSHG�IURP�WKH�IDFWRU\�

3OHDVH�VHH�6HFWLRQ���o/RDGLQJ�1HZ�)LUPZDUH�LQWR�WKH�,QVWUXPHQWp�IRU�D�GHWDLOHG�GHVFULSWLRQ

RI�WKH�ILUPZDUH�GRZQORDG�SURFHVV�DQG�ZDUQLQJV�DERXW�LQWHUUXSWLQJ�WKH�SURFHVV��,I�WKH

SURFHVV�LV�QRW�FRPSOHWHG�VXFFHVVIXOO\�WKH�LQVWUXPHQW�ZLOO�EH�LQRSHUDEOH�

+DUGZDUH�5HTXLUHPHQWV
7KH�)78�VRIWZDUH�IURP�$XGLR�3UHFLVLRQ�RSHUDWHV�RQO\�ZLWK�:LQGRZV�������17�DQG�UHTXLUHV

D�1DWLRQDO�,QVWUXPHQWV�*3,%�LQWHUIDFH�ERDUG�ZLWK�VRIWZDUH�GULYHUV�IRU�:LQGRZV�������17�

0DLQ�3DQHO�'HVFULSWLRQ

)LJXUH������*3,%�ILUPZDUH�WUDQVIHU�XWLOLW\�PDLQ�SDQHO

7KH�PDLQ�SDQHO�RI�WKH�*3,%�ILUPZDUH�WUDQVIHU�XWLOLW\�LV�VKRZQ�LQ�)LJXUH������7KLV�SDQHO

LQFOXGHV�LQGLFDWRUV��FRQWUROV�DQG�PHQX�LWHPV�WKDW�DOORZ�\RX�WR�FRQWURO�ILOH�VHOHFWLRQ�DQG

*3,%�SDUDPHWHUV��DQG�YLHZ�WKH�ILUPZDUH�WUDQVIHU�VWDWXV�
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3DQHO�,QGLFDWRUV

'RZQORDG�)LOH���7KLV�ILHOG�VKRZV�WKH�SDWK�DQG�ILOHQDPH�RI�WKH�ILOH�VHOHFWHG�IRU

GRZQORDG�WR�WKH�6\VWHP�7ZR��7KLV�LQGLFDWRU�LV�ORFDWHG�MXVW�DERYH�WKH�6WDUW�DQG�([LW

EXWWRQV�

3URJUHVV�%DU���7KLV�LQGLFDWRU�VKRZV�KRZ�PXFK�RI�WKH�ILUPZDUH�ILOH�WKDW�KDV�EHHQ

GRZQORDGHG�UHODWLYH�WR�WKH�VL]H�RI�WKH�ILOH��7KH�SURJUHVV�EDU�LV�ORFDWHG�LPPHGLDWHO\

DERYH�WKH�VWDWXV�EDU�

6WDWXV�%DU�,QGLFDWRUV

• 3HUFHQW�7UDQVIHU�&RPSOHWH�r�7KLV�VWDWXV�EDU�LQGLFDWRU�VKRZV�WKH�VDPH

LQIRUPDWLRQ�DV�WKH�3URJUHVV�%DU�LQ�SHUFHQWDJH�RI�WKH�ILUPZDUH�ILOH�WUDQVIHUUHG�

• 6HULDO�3ROO�5HVSRQVH�r�7KLV�VWDWXV�EDU�LQGLFDWRU�GLVSOD\V�WKH�UHVXOW�RI�WKH

PRVW�UHFHQW�LQVWUXPHQW�VHULDO�SROO��7KH�VRIWZDUH�XVHV�WKH�VHULDO�SROO�UHVSRQVH

WR�GHWHUPLQH�ZKHQ�WKH�LQVWUXPHQW�KDV�FRPSOHWHG�RQH�VWDJH�DQG�LV�ZDLWLQJ�IRU

WKH�QH[W�VWDJH�

• &XUUHQW�6WDJH�r�7KLV�VWDWXV�EDU�LQGLFDWRU�VKRZV�WKH�FXUUHQW�VWDJH�RI�WKH

GRZQORDG�SURFHVV�LQGLFDWHG�E\�WKH�VHULDO�SROO�UHVSRQVH��,I�WKH�LQVWUXPHQW�KDV

YDOLG�ILUPZDUH�DQG�LV�QRW�H[HFXWLQJ�DQ\�LQVWUXFWLRQV��WKLV�LQGLFDWRU�ZLOO�GLVSOD\

o,GOH�p�$V�WKH�LQVWUXPHQW�SURJUHVVHV�WKURXJK�WKH�WKUHH�VWDJHV�RI�ORDGLQJ�QHZ

ILUPZDUH�WKLV�LQGLFDWRU�ZLOO�VKRZ�o(UDVH�p�WKHQ�o7UDQVIHU�p�DQG�ILQDOO\�o6WDUW�p

:KHQ�WKH�QHZ�ILUPZDUH�KDV�EHHQ�VWDUWHG��WKLV�FRQWURO�ZLOO�VKRZ�o,GOH�p

• 6WDJH�(ODSVHG�7LPH�r�7KLV�VWDWXV�EDU�LQGLFDWRU�VKRZV�KRZ�PXFK�WLPH�KDV

HODSVHG�LQ�WKH�FXUUHQW�VWDJH��H[FHSW�LGOH�VWDJH���7\SLFDOO\��WKH�(UDVH�DQG�6WDUW

HODSVHG�WLPHV�DUH�WRR�VKRUW�WR�EH�YLVLEOH�LQ�WKH�VWDWXV�EDU��7KH�7UDQVIHU�VWDJH

HODSVHG�WLPH�PD\�EH�XQGHU����VHFRQGV�IRU�IDVWHU�FRPSXWHUV�WR�PRUH�WKDQ���

VHFRQGV�IRU�VORZHU�FRPSXWHUV�

0HQX�%DU

)LOH

• 2SHQ�r�7KLV�PHQX�HQWU\�LV�XVHG�WR�VHOHFW�WKH�ILOH�FRQWDLQLQJ�WKH�LQVWUXPHQW

ILUPZDUH��7KH�ILUPZDUH�ILOH�ZLOO�KDYH�D���KH[��H[WHQVLRQ��7KH�ILOH�QDPH�ZLOO

VWDUW�ZLWK�6�*�IROORZHG�E\�D�IRXU�RU�ILYH�GLJLW�YHUVLRQ�QXPEHU��7KH�YHUVLRQ

QXPEHU�KDV����IRU�D���GLJLW�YHUVLRQ�QXPEHU��RU���GLJLWV��IRU�D���GLJLW�YHUVLRQ

QXPEHU��EHIRUH�WKH��LPSOLHG��GHFLPDO�SRLQW�DQG���GLJLWV�DIWHU�WKH�GHFLPDO

SRLQW��,W�LV�SRVVLEOH�WR�GRZQORDG�DQ\�YHUVLRQ�ILUPZDUH�ILOH��,W�LV�DOVR�SRVVLEOH

WR�VHOHFW�D�ILOH�E\�GRXEOH�FOLFNLQJ�RQ�WKH�'RZQORDG�)LOH�WH[W�FRQWURO�RU�E\

W\SLQJ�AI��FRQWURO�I��ZKHQ�IRFXV�LV�RQ�WKH�'RZQORDG�)LOH�FRQWURO�

• 3URSHUWLHV�r�7KLV�PHQX�SUHVHQWV�D�SDQHO�WKDW�DOORZV�WKH�XVHU�WR�FKDQJH�WKH

*3,%�DGGUHVV��WLPHRXW�DQG�WUDQVIHU�EORFN�VL]H��7KH�GHIDXOW�VHWWLQJV�DUH

• *3,%�$GGUHVV����

• 7LPHRXW�����VHFRQGV

• %ORFN�6L]H��������

• ([LW�r�&OLFNLQJ�WKLV�EXWWRQ�H[LWV�WKH�SURJUDP
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+HOS

• $ERXW�)78�r�7KLV�PHQX�LWHP�SUHVHQWV�LQIRUPDWLRQ�DERXW�WKH�DSSOLFDWLRQ�

LQFOXGLQJ�YHUVLRQ�QXPEHU��FRS\ULJKW�DQG�GLVFODLPHU�

3DQHO�&RQWUROV

6WDUW�r�7KH�6WDUW�EXWWRQ�LV�RQO\�HQDEOHG�ZKHQ�D�ILOH�KDV�EHHQ�VHOHFWHG��2QFH�D�ILOH

KDV�EHHQ�VHOHFWHG�WKH�6WDUW�EXWWRQ�LV�HQDEOHG��2QFH�WKH�6WDUW�EXWWRQ�KDV�EHHQ

SUHVVHG��WKH�ILUPZDUH�GRZQORDG�SURFHVV�FDQQRW�EH�VWRSSHG��7KH�LQVWUXPHQW�ZLOO�QRW

UHVSRQG�WR�DQ\�RI�WKH�FRPPDQGV�OLVWHG�LQ�WKH�3URJUDPPHUV�5HIHUHQFH�0DQXDO�XQWLO

QHZ�ILUPZDUH�LV�LQVWDOOHG�DQG�VWDUWHG�

([LW�r�7KH�([LW�EXWWRQ�ZLOO�H[LW�WKH�SURJUDP��,W�LV�HQDEOHG�ZKHQHYHU�WKH�ILUPZDUH

GRZQORDG�SURFHVV�LV�QRW�UXQQLQJ�

)LUPZDUH�'RZQORDG�6HTXHQFH�'HVFULSWLRQ

6HH�o/RDGLQJ�1HZ�)LUPZDUH�LQWR�WKH�,QVWUXPHQWp�LQ�6HFWLRQ���IRU�D�FRPSOHWH�GHVFULSWLRQ�RI

WKH�ILUPZDUH�GRZQORDG�VHTXHQFH�
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�� 6\VWHP�&RPPDQGV
6\VWHP�FRPPDQGV�DSSO\�WR�JHQHUDO�FRPPXQLFDWLRQV��FRPPRQ�V\VWHP�DWWULEXWHV��,(((�
��������V\VWHP�SURSHUWLHV��DQG�LQVWUXPHQW�VWDWXV��7KH�FRPPDQGV�LQ�WKLV�VHFWLRQ�DUH�OLVWHG
DOSKDEHWLFDOO\�ZLWKLQ�WKHVH�JURXSLQJV��FRPPRQ�FRPPDQGV�DQG�TXHULHV��SUHFHGHG�E\�DQ
DVWHULVN����$367DWXV�FRPPDQGV�DQG�TXHULHV��WKHQ�RWKHU�FRPPDQGV�DQG�TXHULHV�

&/6
&OHDUV�WKH�6WDQGDUG�(YHQW�6WDWXV�UHJLVWHU��WKH�6WDWXV�%\WH
UHJLVWHU��DQG�WKH�$3�(YHQW�6WDWXV�5HJLVWHU��&OHDUV�WKH�8QUHDG
4XHU\�5HVSRQVH�LI�UHFHLYHG�LQ�D�VXEVHTXHQW�307�WHUPLQDWHG
PHVVDJH�

5HODWHG�&RPPDQGV� (65"��67%"���$367DWXV�$(65"

&RPPDQG�6\QWD[� &/6

([DPSOH� *CLS

''7
'HILQHV�D�VHULHV�RI�LQVWUXPHQW�FRPPDQGV�WKDW�DUH�H[HFXWHG
ZKHQHYHU�D�JURXS�H[HFXWH�WULJJHU��*(7��RU�D�75*�FRPPDQG
LV�UHFHLYHG�

7KLV�FRPPDQG�GHILQLWLRQ�LV�UHVHW�ZKHQHYHU�D�567�LV�UHFHLYHG�
7KH�LQVWUXPHQW�FRPPDQGV�PXVW�EH�FRQWDLQHG�LQ�DQ�DUELWUDU\
EORFN�IRUPDW���7KH�''7�PDFUR�GHILQLWLRQ�PD\�QRW�FRQWDLQ
DQ\�RI�WKH�IROORZLQJ�FRPPDQGV��RU�WKH�HTXLYDOHQW�TXHU\�IRUPV�
LI�DSSOLFDEOH���''7��'0&��30&��50&��75*�RU�DQ\
PDFUR�ODEHOV�

7KH�IROORZLQJ�FRPPDQG�ZLOO�FOHDU�WKH�''7�FRPPDQG
GHILQLWLRQ��ZKHUH��307!�LV�1/A(1'�RU�A(1'��

''7�����307! GHILQLWH�OHQJWK�IRUPDW

''7���1/A(1' LQGHILQLWH�OHQJWK�IRUPDW

7KH�FRPPDQG�DUJXPHQW�LV�

• GDWD����DUELWUDU\�EORFN�SURJUDP�GDWD!

5HODWHG�&RPPDQGV� 567��75*��''7"

&RPPDQG�6\QWD[� ''7�GDWD

([DPSOH�� *DDT #230:AGEN:AMPL A,2V;:ANLR:LEV? A,V

([DPSOH�� *DDT #0:AGEN:AMPL A,2V;:ANLR:LEV? A,V<PMT>
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''7"
5HWXUQV�WKH�FRPPDQG�VHTXHQFH�WR�EH�H[HFXWHG�ZKHQ�D�*(7
RU�75*�LV�UHFHLYHG���7KH�UHVSRQVH�ZLOO�DOZD\V�EH�D�GHILQLWH
OHQJWK�DUELWUDU\�EORFN���7KH�GDWD�FRQWDLQHG�LQ�WKH�DUELWUDU\
EORFN�ZLOO�DOZD\V�EH�$6&,,�FKDUDFWHUV�

5HVSRQVH�DUJXPHQW�V��

• GDWD����GHILQLWH�OHQJWK�DUE�EORFN�GDWD!

5HODWHG�&RPPDQGV� ''7

&RPPDQG�6\QWD[� ''7"

5HVSRQVH�6\QWD[� GDWD

([DPSOH� ''7"

5HVSRQVH��� #230:AGEN:AMPL A,2V;:ANLR:LEV? A,V

5HVSRQVH��� #10 if not defined

'0&
$VVLJQV�D�VHTXHQFH�RI�]HUR�RU�PRUH�LQVWUXPHQW�FRPPDQGV�WR�D
PDFUR�ODEHO��0DFURV�DUH�LQYRNHG�E\�VHQGLQJ�WKH�PDFUR�ODEHO�WR
WKH�LQVWUXPHQW��7KH�IROORZLQJ�UXOHV�DSSO\�WR�PDFUR�ODEHOV�DQG
GHILQLWLRQV�

• 0DFUR�ODEHOV�PD\�FRQVLVW�RI�DQ\�DOSKDQXPHULF�FKDUDFWHUV
�$6&,,�GHFLPDO�������������������DQG�����������DQG�WKH
XQGHUVFRUH�FKDUDFWHU��$6&,,�GHFLPDO�����ZLWK�WKH
SURYLVLRQ�WKDW�WKH�ILUVW�FKDUDFWHU�PXVW�EH�DOSKD�

• 9DOLG�PDFUR�ODEHO�FKDUDFWHUV�PD\�EH�������������$�����=����B��
DQG��D�����]���0DFUR�ODEHOV�DUH�QRW�FDVH�VHQVLWLYH��ORZHU�DQG
XSSHU�FDVH�DUH�V\QRQ\PRXV��

• 7KH�PDFUR�GHILQLWLRQ��GDWD��PD\�QRW�LQFOXGH�WKH�FRPPDQGV�
''7��'0&��30&��50&��75*�RU�PDFUR�ODEHOV
�PDFURV�FDQQRW�LQYRNH�RWKHU�PDFURV��

• 3ODFH�KROGHUV��IRU�SDUDPHWHUV�SDVVHG�WR�WKH�PDFUR�GXULQJ
H[HFXWLRQ��DUH�GHVLJQDWHG�E\��Q��ZKHUH�Q�LV���IRU�WKH�ILUVW
SDVVHG�SDUDPHWHU����IRU�WKH�VHFRQG�SDVVHG�SDUDPHWHU��HWF�
3ODFH�KROGHUV�PXVW�DSSHDU�DV�FRPSOHWH�SURJUDP�GDWD
HOHPHQWV��$�PD[LPXP�RI���SODFH�KROGHUV���������PD\�EH
XVHG�ZLWKLQ�D�PDFUR�GHILQLWLRQ�

7R�LOOXVWUDWH�WKH�ODVW�SRLQW��WKH�IROORZLQJ�VHTXHQFH�RI
FRPPDQGV�HQDEOHV�WKH�DQDORJ�JHQHUDWRU�RXWSXWV��VHWV�WKH
IUHTXHQF\�WR������+]��FKDQQHO�$�RXWSXW�WR���YROW��DQG�FKDQQHO
%�RXWSXW�WR���YROWV�

:AGEN:OUTPUT AB;FREQ 3000HZ;AMPL
A,1V;AMPL B,2V

$�PDFUR�WKDW�LPSOHPHQWV�WKLV�VHULHV�RI�FRPPDQGV�ZRXOG�EH�

*DMC "SETAGEN",#243:AGEN:OUTPUT AB;FREQ
$1;AMPL A,$2;AMPL B,$3
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7KH�PDFUR�LQYRFDWLRQ�ZRXOG�EH�

:SETAGEN 3E3HZ,1V,2V

7KH�VDPH�PDFUR�PLJKW�EH�XVHG�DW�VRPH�RWKHU�WLPH�WR�VHW
JHQHUDWRU�IUHTXHQF\�WR������+]�DQG�ERWK�DPSOLWXGHV�WR
�'%9�

:SETAGEN 1000HZ,5DBV,5DBV

0DFURV�PD\�EH�GHOHWHG�ZLWK�HLWKHU�WKH�30&�RU�50&
FRPPDQG��$�PDFUR�FDQQRW�EH�UHGHILQHG�EXW�PD\�EH�GHOHWHG
DQG�WKHQ�FUHDWHG�DJDLQ�ZLWK�D�QHZ�GHILQLWLRQ�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• ODEHO����VWULQJ�GDWD!

• GDWD����DUELWUDU\�EORFN�SURJUDP�GDWD!

1RWH�WKDW�WKH�DUELWUDU\�EORFN�SURJUDP�GDWD�PXVW�EH�WHUPLQDWHG
E\�D�SURJUDP�PHVVDJH�WHUPLQDWRU��DV�LQGLFDWHG�LQ�([DPSOH��
EHORZ��)RU�IXUWKHU�LQIRUPDWLRQ��UHIHU�WR�6HFWLRQV���DQG���

5HODWHG�&RPPDQGV� ''7��(0&��(0&"��*0&"��/0&��30&��50&��75*

&RPPDQG�6\QWD[� '0&�ODEHO��GDWD

([DPSOH��� *DMC "SETAGEN",#243:AGEN:OUTPUT AB;FREQ
$1;AMPL A,$2;AMPL B,$3

([DPSOH��� *DMC "SETAGEN",#0:AGEN:OUTPUT AB;FREQ
$1;AMPL A,$2;AMPL B,$3<PMT>

(0&
(QDEOHV�DQG�GLVDEOHV�DOO�PDFUR�H[HFXWLRQ��$Q�DUJXPHQW�RI��
GLVDEOHV�H[SDQVLRQ�RI�DOO�PDFUR�ODEHOV��$�QRQ�]HUR�DUJXPHQW
WKDW�URXQGV�WR�DQ�LQWHJHU�YDOXH�LQ�WKH�UDQJH�RI��������WR
�������HQDEOHV�PDFUR�H[HFXWLRQ��7KH�GHIDXOW�LV����PDFUR
H[SDQVLRQ�GLVDEOHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• HQDEOH����QU�!���UDQJH��≥����������≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� '0&��(0&"��*0&"��/0&��30&��50&

&RPPDQG�6\QWD[� (0&�HQDEOH

([DPSOH� *EMC 1
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(0&"
5HWXUQV�WKH�VWDWH�RI�PDFUR�H[HFXWLRQ�FDSDELOLW\��$�UHVSRQVH�RI
��LQGLFDWHV�PDFURV�DUH�GLVDEOHG��$�UHVSRQVH�RI���LQGLFDWHV
PDFUR�H[HFXWLRQ�LV�HQDEOHG�

5HVSRQVH�DUJXPHQW�V��

• HPF����QU�!����RU���

5HODWHG�&RPPDQGV� (0&

&RPPDQG�6\QWD[� (0&"

5HVSRQVH�6\QWD[� HPF

([DPSOH� *EMC?

5HVSRQVH� 1

(6(
6HWV�WKH�ELWV�LQ�WKH�6WDQGDUG�(YHQW�6WDWXV�(QDEOH�5HJLVWHU�
7KH�UDQJH�RI�YDOXHV�LV���WR������,Q�WKH�H[DPSOH�WKH�WRS���ELWV
DUH�VHW�KLJK�DQG�WKH�ORZHU���ELWV�DUH�VHW�ORZ�

7KH�FRPPDQG�DUJXPHQW�LV�

• ELWILHOG����QU�!���UDQJH��≥����≤������

'HIDXOW� �

5HODWHG�&RPPDQGV� (6("

&RPPDQG�6\QWD[� (6(�ELWILHOG

([DPSOH� *ESE 240

(6("
5HWXUQV�WKH�FRQWHQWV�RI�WKH�6WDQGDUG�(YHQW�6WDWXV�(QDEOH
5HJLVWHU�

5HVSRQVH�DUJXPHQW�V��

• ELWILHOG����QU�!

5HODWHG�&RPPDQGV� (6(

&RPPDQG�6\QWD[� (6("

5HVSRQVH�6\QWD[� ELWILHOG

([DPSOH� *ESE?

5HVSRQVH� 240
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(65"
5HWXUQV�WKH�FRQWHQWV�RI�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU�
7KLV�LV�D�GHVWUXFWLYH�UHDG�WKDW�FOHDUV�WKH�UHJLVWHU��,Q�WKH
H[DPSOH�UHVSRQVH�WKH��QG�/6%�LV�VHW��ELW����

5HVSRQVH�DUJXPHQW�V��

• ELWILHOG����QU�!

5HODWHG�&RPPDQGV� (6(��(6("

&RPPDQG�6\QWD[� (65"

5HVSRQVH�6\QWD[� ELWILHOG

([DPSOH� *ESR?

5HVSRQVH� 2

*0&"
5HWXUQV�WKH�FXUUHQW�GHILQLWLRQ�RI�D�PDFUR�LQ�GHILQLWH�OHQJWK
DUELWUDU\�EORFN�IRUPDW�

7KH�FRPPDQG�DUJXPHQW�LV�

• ODEHO����VWULQJ�GDWD!

5HVSRQVH�DUJXPHQW�V��

• PDFUR����GHILQLWH�OHQJWK�DUE�EORFN�GDWD!

5HODWHG�&RPPDQGV� '0&��(0&��(0&"��/0&��30&��50&

&RPPDQG�6\QWD[� *0&"�ODEHO

5HVSRQVH�6\QWD[� PDFUR

([DPSOH� *GMC? "SETAGEN"

5HVSRQVH� #243:AGEN:OUTPUT AB;FREQ $1;AMPL A,$2;AMPL
B,$3

,'1"
5HWXUQV�WKH�PDQXIDFWXUHU��SURGXFW�PRGHO��QXOO�VHULDO�QXPEHU�
DQG�ILUPZDUH�YHUVLRQ�

5HVSRQVH�DUJXPHQW�V��

• LGQ����DUELWUDU\�$6&,,�UHVSRQVH�GDWD!

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� ,'1"

5HVSRQVH�6\QWD[� LGQ

([DPSOH� *IDN?

5HVSRQVH� AUDIO PRECISION,SYSTEM TWO,0,1.001
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/0&"
5HWXUQV�WKH�FXUUHQWO\�GHILQHG�PDFUR�ODEHOV��,I�WKHUH�DUH�QR
GHILQHG�PDFURV�ODEHOV�WKHQ�WKH�UHVSRQVH�ZLOO�FRQVLVW�RI�DQ
HPSW\�TXRWHG�VWULQJ��L�H��WZR�FRQVHFXWLYH�GRXEOH�TXRWHV��

5HVSRQVH�DUJXPHQW�V��

• PDFURBODEHO����VWULQJ�GDWD!

5HODWHG�&RPPDQGV� '0&��(0&��(0&"��*0&"��30&��50&

&RPPDQG�6\QWD[� /0&"

5HVSRQVH�6\QWD[� PDFURBODEHO��PDFURBODEHO����

([DPSOH� *LMC?

5HVSRQVH�� "MACRO1","MACRO2", ...

5HVSRQVH�� "" if no defined macros

/51"
5HWXUQV�WKH�VHTXHQFH�RI�FRPPDQGV�WKDW�GHILQH�WKH�FXUUHQW
VWDWH�RI�WKH�LQVWUXPHQW��7KLV�VWULQJ�ZLOO�UHVWRUH�WKH�LQVWUXPHQW
VHWWLQJV�WR�WKH�VDPH�VWDWH�DW�D�ODWHU�WLPH��$UELWUDU\�ZDYHIRUPV�
GHILQHG�PDFURV��''7�GHILQLWLRQ��DQG�DFTXLVLWLRQ�ZDYHIRUPV
ZLWKLQ�WKH�'63�DUH�QRW�LQFOXGHG�LQ�WKH�UHVSRQVH��7KH�OHQJWK�RI
WKH�VWULQJ�PD\�EH�JUHDWHU�WKDQ���N%\WHV�GHSHQGLQJ�RQ�WKH
VSHFLILF�FRPPDQG�VHWWLQJV��KDUGZDUH�FRQILJXUDWLRQ��LQVWDOOHG
RSWLRQV��DQG�9(5%26(�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV�����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH�PHVVDJH
XQLW!�@����

5HODWHG�&RPPDQGV� �6(7"

&RPPDQG�6\QWD[� /51"

5HVSRQVH�6\QWD[� VHWWLQJV

([DPSOH� *LRN?

5HVSRQVH� :DIN:REF 48000;BANDWIDTH 700;RESOLUTION
24;DETECTOR AVG;MODE ACTIVE;PKMODE
HALF;SCALEFREQBY MEASURED;DEEMPHASIS
OFF;FORMAT XLR;IMPEDANCE BNC,Z75;IMPEDANCE
XLR,Z110;:DOUT:FORMAT XLR...
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23&
6HWV�WKH�RSHUDWLRQ�FRPSOHWH�ELW��ELW����LQ�WKH�6WDQGDUG�(YHQW
6WDWXV�5HJLVWHU�ZKHQ�HQFRXQWHUHG�LQ�WKH�LQSXW�TXHXH�

8VH�WKLV�EHKDYLRU�WR�LQGLFDWH�ZKHQ�FRPPDQGV�VHQW�SULRU�WR�WKH
23&�KDYH�EHHQ�H[HFXWHG��6HW�WKH�23&�ELW��ELW����LQ�WKH�(YHQW
6WDWXV�(QDEOH�UHJLVWHU�ZLWK�(6(���WR�HQDEOH�WKLV�23&�HYHQW�WR
VHW�WKH�(YHQW�6WDWXV�%LW�LQ�WKH�6WDWXV�%\WH�5HJLVWHU��$�VHULDO�SROO
RI�WKH�6WDWXV�%\WH�5HJLVWHU�ZLOO�UHDG�WKH�6WDWXV�%\WH�LQ�RUGHU�WR
FKHFN�WKH�YDOXH�RI�WKH�(6%�ELW�WKDW�LQGLFDWHV�DQ�23&�HYHQW�KDV
RFFXUUHG�

5HODWHG�&RPPDQGV� 23&"

&RPPDQG�6\QWD[� 23&

([DPSOH� *OPC

23&"
5HWXUQV�D���LQ�WKH�RXWSXW�TXHXH�ZKHQ�HQFRXQWHUHG�LQ�WKH
LQSXW�TXHXH��8VH�WKLV�EHKDYLRU�WR�LQGLFDWH�WKDW�FRPPDQGV�VHQW
SULRU�WR�WKH�23&"�KDYH�EHHQ�H[HFXWHG��DVVXPLQJ�QRQH�RI�WKH
FRPPDQGV�JHQHUDWHG�D�UHVSRQVH��

5HVSRQVH�DUJXPHQW�V��

• RSF����QU�!

5HODWHG�&RPPDQGV� 23&

&RPPDQG�6\QWD[� 23&"

5HVSRQVH�6\QWD[� RSF

([DPSOH� *OPC?

5HVSRQVH� 1



*OPT? System Commands

4-8 System Two GPIB Programmer’s Reference

237"
5HWXUQV�WKH�OLVW�RI�LQVWDOOHG�LQVWUXPHQW�RSWLRQV��7KH�UHVSRQVH
FRQVLVWV�RI�FRPPD�GHOLPLWHG�ILHOGV�FRQWDLQLQJ�QXPHULF�FRGHV
GHVFULEHG�LQ�WKH�WDEOH�EHORZ�ZKHQ�WKH�FRUUHVSRQGLQJ�RSWLRQ�LV
LQVWDOOHG��7KH�UHVSRQVH�FRGH�ZLOO�EH���LI�DQ�RSWLRQ�LV�QRW
LQVWDOOHG�

Field
No.

Response Code Option Installed

0 Filter ID Filter Slot 1

1 Filter ID Filter Slot 2

2 Filter ID Filter Slot 3

3 Filter ID Filter Slot 4

4 Filter ID Filter Slot 5

5 Filter ID Filter Slot 6

6 Filter ID Filter Slot 7

7 1 Analog Generator

8 1 Analog Analyzer

9 1 Digital Signal Processing

10 1 Digital I/O

11 1 Analog Intermodulation Distortion, IMD

12 1 Burst Generator, BUR

13 1 Wow & Flutter, W&F

14 1 DCX-127 Multifunction Module

15 1 SWR-122 Switcher Module(s), one or more

6HH�$SSHQGL[�'���2SWLRQDO�)LOWHUV�IRU�WKH�OLVW�RI�)LOWHU�,'
QXPEHUV�

7KH�PRGHO�QXPEHU�RI�6\VWHP�7ZR�PD\�EH�GHWHUPLQHG�E\
LQVSHFWLQJ�WKH�FRPELQDWLRQV�RI�UHVSRQVHV�IRU�ILHOGV���WKURXJK
���VKRZQ�LQ�WKH�WDEOH�EHORZ�

System Two
Model

Field 7
Analog GEN

Field 8
Analog ANLR

Field 9
DSP

Field 10
DIO

SYS-2022 1 1 0 0

SYS-2222 1 1 1 0

SYS-2322 1 1 1 1

SYS-2300 0 0 1 1

7KHUHIRUH��D�6<6������LV�D�6\VWHP�7ZR��ZLWK�$QDORJ
*HQHUDWRU�DQG�$QDORJ�$QDO\]HU���$�6<6������LV�D�6\VWHP�7ZR
ZLWK�'63�DQG�',2�EXW�QR�DQDORJ�FLUFXLWU\�
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5HVSRQVH�DUJXPHQW�V��

• RSW�����QU�!
• RSW�����QU�!
• RSW�����QU�!
• RSW�����QU�!
• RSW�����QU�!
• RSW�����QU�!
• RSW�����QU�!
• RSW�����QU�!
• RSW�����QU�!
• RSW������QU�!
• RSW������QU�!
• RSW������QU�!
• RSW������QU�!
• RSW������QU�!
• RSW������QU�!
• RSW������QU�!

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� 237"

5HVSRQVH��6\QWD[� RSW���RSW���RSW���RSW���RSW���RSW���RSW���RSW���RSW��
RSW����RSW����RSW����RSW����RSW����RSW����RSW��

([DPSOH� *OPT?

5HVSRQVH� 33,17,49,0,58,98,0,1,1,1,1,0,0,0,1,1<PMT>

30&
'HOHWHV�DOO�FXUUHQW�PDFUR�GHILQLWLRQV�DQG�PDFUR�ODEHOV�

5HODWHG�&RPPDQGV� '0&��(0&��(0&"��*0&"��/0&"��50&

&RPPDQG�6\QWD[� 30&

([DPSOH� *PMC

5&/
5HVWRUHV�WKH�LQVWUXPHQW�WR�DQ�LQVWUXPHQW�VHWXS�FUHDWHG�ZLWK�WKH
6$9�FRPPDQG��1LQH�FRPSOHWH�LQVWUXPHQW�VHWWLQJV
�QXPEHUHG��������PD\�EH�VDYHG�ZLWK�WKH�6$9�FRPPDQG�DQG
UHFDOOHG�ZLWK�WKLV�FRPPDQG��7KH�VFRSH�RI�WKLV�FRPPDQG�LV�WKH
VDPH�DV�/51"��6$9��DQG�567�

5&/�GHOHWHV�DOO�DUELWUDU\�JHQHUDWRU�ZDYHIRUPV�VWRUHG�LQ
YRODWLOH�PHPRU\�E\�WKH��'*(1�$5%/2$'�FRPPDQG�

5&/���UHVHWV�WKH�LQVWUXPHQW�WR�SRZHU�RQ�VWDWH��6HH�DSSHQGL[
%�IRU�PRUH�LQIRUPDWLRQ�

7KH�FRPPDQG�DUJXPHQW�LV�

• VHWWLQJ����QU�!���UDQJH��≥�����≤����

5HODWHG�&RPPDQGV� 6$9

&RPPDQG�6\QWD[� 5&/�VHWWLQJ

([DPSOH� *RCL 5
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50&
5HPRYHV�WKH�VSHFLILHG�PDFUR�ODEHO�DQG�PDFUR�GHILQLWLRQ�IURP
PHPRU\��8VH�RI�D�PDFUR�ODEHO�UHPRYHG�E\�WKLV�FRPPDQG�ZLOO
FDXVH�D�FRPPDQG�HUURU��7KH�FRPPDQG�DUJXPHQW�LV�D�TXRWHG
PDFUR�ODEHO�VWULQJ�

7KH�FRPPDQG�DUJXPHQW�LV�

• ODEHO����VWULQJ�GDWD!

5HODWHG�&RPPDQGV� '0&��(0&��(0&"��*0&"��/0&"��30&

&RPPDQG�6\QWD[� 50&�ODEHO

([DPSOH� *RMC “MACRO1”

567
6HWV�WKH�LQVWUXPHQW�WR�IDFWRU\�GHIDXOW�VHWWLQJV��GHILQHG�IRU�HDFK
FRPPDQG�LQ�WKH�OLQH�ODEHOHG�'HIDXOW��ZLWK�WKH�IROORZLQJ
H[FHSWLRQV�

�� :LOO�QRW�DIIHFW�WKH�RXWSXW�TXHXH�

�� :LOO�QRW�DIIHFW�WKH�(YHQW�(QDEOH�5HJLVWHU��(YHQW
5HJLVWHU��$3�(YHQW�(QDEOH�5HJLVWHU��RU�$3�(YHQW
5HJLVWHU�

�� :LOO�QRW�DIIHFW�DQ\�PDFUR�GHILQLWLRQV�

�� :LOO�QRW�DIIHFW�DQ\�VWRUHG�VHWWLQJV�

�� :LOO�QRW�DIIHFW�DQ\�DUELWUDU\�ZDYHIRUP�EXIIHUV�

7KH�VFRSH�RI�WKLV�FRPPDQG�LV�WKH�VDPH�DV�/51"��5&/��DQG
6$9�

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� 567

([DPSOH� *RST

6$9
6DYHV�WKH�FXUUHQW�VHWWLQJV�RI�WKH�LQVWUXPHQW�LQ�D�ORFDO�YRODWLOH
PHPRU\�UHJLVWHU��UHSODFLQJ�DQ\�SUHYLRXV�VHWWLQJV�VDYHG�LQ�WKDW
UHJLVWHU��7KHVH�VHWWLQJV�PD\�EH�UHFDOOHG�ODWHU�ZLWK�WKH�5&/
FRPPDQG��XVLQJ�WKH�VDPH�DUJXPHQW�XVHG�ZLWK�WKLV
FRPPDQG���7KH�VFRSH�RI�WKLV�FRPPDQG�LV�WKH�VDPH�DV�/51"�
5&/��DQG�567��7KH�UDQJH�RI�YDOLG�DUJXPHQWV�LV���r���

7KH�FRPPDQG�DUJXPHQW�LV�

• VHWWLQJ����QU�!���UDQJH��≥����≤����

5HODWHG�&RPPDQGV� 5&/

&RPPDQG�6\QWD[� 6$9�VHWWLQJ

([DPSOH� *SAV 5
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65(
6HWV�WKH�6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU�ELWV��7KH�YDOLG�UDQJH
RI�YDOXHV�IRU�WKH�DUJXPHQW�LV���WKURXJK������+RZHYHU��VLQFH
%LW���LV�DOZD\V���WKH�FRUUHVSRQGLQJ�TXHU\��65("��ZLOO�RQO\
UHWXUQ�YDOXHV�IURP���WKURXJK����DQG�����WKURXJK�����

7KH�FRPPDQG�DUJXPHQW�LV�

• �ELWILHOG����QU�!���UDQJH��≥����≤������

'HIDXOW� �

5HODWHG�&RPPDQGV� 65("

&RPPDQG�6\QWD[� 65(�ELWILHOG

([DPSOH� *SRE 16

65("
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�RI�WKH�ELWV�LQ�WKH�6HUYLFH�5HTXHVW
(QDEOH�5HJLVWHU��7KH�UDQJH�RI�UHVSRQVHV�LV���WKURXJK����DQG
����WKURXJK������EHFDXVH�%LW���LV�DOZD\V����

5HVSRQVH�DUJXPHQW�V��

• �ELWILHOG����QU�!

5HODWHG�&RPPDQGV� 65(

&RPPDQG�6\QWD[� 65("

5HVSRQVH�6\QWD[� ELWILHOG

([DPSOH� *SRE?

5HVSRQVH� 16

67%"
5HWXUQV�WKH�FRQWHQWV�RI�WKH�6WDWXV�%\WH�5HJLVWHU��%LW���LV�WKH
0DVWHU�6XPPDU\�6WDWXV�ELW��%LW���LV�QRW�UHDG�LI�D�VHULDO�SROO�LV
SHUIRUPHG�

5HVSRQVH�DUJXPHQW�V��

• ELWILHOG����QU�!

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� 67%"

5HVSRQVH�6\QWD[� ELWILHOG

([DPSOH� *STB?

5HVSRQVH� 16
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75*
7KLV�FRPPDQG�LV�WKH�HTXLYDOHQW�RI�WKH�*(7��*URXS�([HFXWH
7ULJJHU��PHVVDJH��75*�WULJJHUV�WKH�DFWLRQV�GHILQHG�E\�WKH
''7�FRPPDQG��75*�PD\�QRW�EH�LQFOXGHG�LQ�D�PDFUR
GHILQLWLRQ�

5HODWHG�&RPPDQGV� ''7

&RPPDQG�6\QWD[� 75*

([DPSOH� *TRG

767"
&DXVHV�WKH�LQVWUXPHQW�WR�SHUIRUP�D�VHOI�WHVW�DQG�UHWXUQ�D�UHVXOW
FRGH�LQGLFDWLQJ�ZKDW�IDLOXUHV�RFFXUUHG��$�UHWXUQ�YDOXH�RI��
�]HUR��LQGLFDWHV�WKDW�QR�IDLOXUHV�RFFXUUHG��LQVWUXPHQW�SDVVHG
VHOI�WHVW���$�QRQ�]HUR�UHWXUQ�YDOXH�LQGLFDWHV�ZKLFK�WHVW�IDLOHG�

7KH�567�FRPPDQG�VKRXOG�EH�VHQW�WR�WKH�LQVWUXPHQW�XSRQ
FRPSOHWLRQ�RI�VHOI�WHVW�WR�HQVXUH�WKDW�WKH�LQVWUXPHQW�LV�LQ�D
NQRZQ�VWDWH�

7KH�FXUUHQW�LQVWUXPHQW�IXQFWLRQDOLW\�WHVWHG�E\�767�LV�

• �6FDQ�)LOWHU�,'�YDOXHV

5HVSRQVH�DUJXPHQW�V��

• �WVW����QU�!

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� 767"

5HVSRQVH�6\QWD[� WVW

([DPSOH� *TST?

5HVSRQVH� 0

:$,
&DXVHV�H[HFXWLRQ�RI�RYHUODSSHG�FRPPDQGV�WR�EH�GHOD\HG�XQWLO
WKH�QR�RSHUDWLRQ�SHQGLQJ�IODJ�LV�RII��758(���7KLV�IRUFHV�DOO
RYHUODSSHG�FRPPDQGV�WR�H[HFXWH�LQ�D�VHTXHQWLDO�PRGH��$W�WKLV
WLPH�6\VWHP�7ZR�KDV�QR�RYHUODSSHG�FRPPDQGV��WKHUHIRUH�WKLV
FRPPDQG�LV�UHVHUYHG�IRU�IXWXUH�LPSOHPHQWDWLRQV��1R�DFWLRQ
ZLOO�EH�WDNHQ�ZKHQ�WKLV�FRPPDQG�LV�H[HFXWHG�

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� :$,

([DPSOH� *WAI
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$367DWXV
7KLV�VHW�RI�FRPPDQGV�VHWV�RU�UHDGV�WKH�$3�(YHQW�6WDWXV
5HJLVWHU�DQG�WKH�$3�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��7KH�$3
(YHQW�6WDWXV�(QDEOH�5HJLVWHU�SURYLGHV�D�ELW�PDVN�IRU�VSHFLI\LQJ
WKH�VWDWXV�ELWV�LQ�WKH�$3�(YHQW�6WDWXV�5HJLVWHU�WKDW�ZLOO�VHW�WKH
$(6%�ELW�LQ�WKH�6WDWXV�%\WH�5HJLVWHU��7KHVH�DUH����ELW�UHJLVWHUV
ZLWK�WKH�KLJKHVW�ELW�XQXVHG��7KH�FRPSRXQG�KHDGHU�IRU�WKLV�VHW
RI�FRPPDQGV�LV��$367$786�

7KH�HYHQW�GHILQLWLRQV�DUH�

Bit Status Definition

15 NOT USED (forces response to be > 0)

14 Reserved

13 Reserved

12 Reserved

11 Reserved

10 Reserved

9 Reserved

8 Macro Execution Complete

7 Reserved

6 Reserved

5 Transform complete

4 Acquisition complete, Transforming

3 Trigger received, Acquiring

2 Waiting for Trigger

1 Settled Reading Timeout

0 Reserved

�$367DWXV�(1$%OH
6HWV�WKH�ELWV�LQ�WKH�$3�(YHQW�6WDWXV�(QDEOH�5HJLVWHU��7KH�UDQJH
RI�YDOXHV�LV���WKURXJK���������7KLV�UHJLVWHU�GHWHUPLQHV�ZKLFK
HYHQWV�DUH�HQDEOHG�WR�VHW�ELW�����[����LQ�WKH�6WDWXV�%\WH
5HJLVWHU��$Q�$3�HYHQW�PD\�JHQHUDWH�DQ�654��6HUYLFH�5HTXHVW�
LI�WKH�DSSURSULDWH�ELWV�DUH�VHW�LQ�WKH�$3�(YHQW�6WDWXV�(QDEOH
5HJLVWHU�DQG�WKH�6WDQGDUG�(YHQW�6WDWXV�5HJLVWHU��,Q�WKH
H[DPSOH�EHORZ�RQO\�%LW���KDV�EHHQ�VHW�758(�WR�HQDEOH�WKH
FRPSOHWLRQ�RI�D�'63�7UDQVIRUP�WR�JHQHUDWH�DQ�654�

7KH�FRPPDQG�DUJXPHQW�LV�

• ELWILHOG����QU�!���UDQJH��≥����≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� �$367DWXV�(9(1W���$367DWXV�(1$%OH"

&RPPDQG�6\QWD[� �$367DWXV�(1$%OH�ELWILHOG

([DPSOH� :APSTATUS:ENABLE 32
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�$367DWXV�(1$%OH"
5HWXUQV�WKH�FRQWHQWV�RI�WKH�$3�(YHQW�6WDWXV�(QDEOH�5HJLVWHU�
7KH�UDQJH�RI�UHVSRQVH�YDOXHV�LV���WKURXJK��������7KH
H[DPSOH�LQGLFDWHV�WKDW�%LW���LV�VHW�WR�DOORZ�6HUYLFH�5HTXHVWV
ZKHQHYHU�WKH�'63�FRPSOHWHV�D�WUDQVIRUP�

5HVSRQVH�DUJXPHQW�V��

• ELWILHOG����QU�!���UDQJH�≥����≤��������

5HODWHG�&RPPDQGV� �$367DWXV�(1$%OH

&RPPDQG�6\QWD[� �$367DWXV�(1$%OH"

5HVSRQVH�6\QWD[� �$367DWXV�(1$%OH�ELWILHOG

([DPSOH� :APSTATUS:ENABLE?

5HVSRQVH� :APSTATUS:ENABLE 32

�$367DWXV�(9(1W"
5HWXUQV�WKH�FRQWHQWV�RI�WKH�$3�(YHQW�6WDWXV�5HJLVWHU��7KH
UDQJH�RI�UHVSRQVH�YDOXHV�LV���WKURXJK��������,Q�WKH�H[DPSOH�
%LWV���LV�VHW�LQGLFDWLQJ�WKH�'63�KDV�FRPSOHWHG�D�WUDQVIRUP�

5HVSRQVH�DUJXPHQW�V��

• ELWILHOG����QU�!���UDQJH� ���� ��������

5HODWHG�&RPPDQGV� �$367DWXV�(1$%OH���$367DWXV�(1$%OH"

&RPPDQG�6\QWD[� �$367DWXV�(9(1W"

5HVSRQVH�6\QWD[� �$367DWXV�(9(1W�ELWILHOG

([DPSOH� :APSTATUS:EVENT?

5HVSRQVH� :APSTATUS:EVENT 32

�'(/D\
&DXVHV�FRPPDQG�H[HFXWLRQ�WR�EH�GHOD\HG�IRU�WKH�VSHFLILHG
SHULRG�RI�WLPH��$Q\�FRPPDQGV�WKDW�KDYH�DOUHDG\�EHHQ�VWDUWHG
ZLOO�FRQWLQXH�WR�SURFHVV��7KLV�GHOD\�SHULRG�PD\�EH�DERUWHG
ZLWK�HLWKHU�D�6'&��VHOHFWLYH�GHYLFH�FOHDU��RU�'&/��GHYLFH
FOHDU��

7KH�FRPPDQG�DUJXPHQW��LQ�VHFRQGV��LV�

• WLPH����QUI!���UDQJH��≥����≤��(����

'HIDXOW� �

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� �'(/D\�WLPH

([DPSOH� :DELAY 100
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�(550HVVDJH"
5HWXUQV�WKH�ROGHVW�HUURU�LQ�WKH�HUURU�TXHXH��),)2���7KH�HUURU
TXHXH�ZLOO�KROG�WKH�ILUVW����HUURUV��$�FRPSOHWH�OLVW�RI�HUURU
QXPEHUV�LV�SURYLGHG�LQ�$SSHQGL[�&�

5HVSRQVH�DUJXPHQW�V��

• PRGXOHQXP����QU�!

• HUUQXP����QU�!

• HUUPVJ�����HUURU�WH[W!�

5HODWHG�&RPPDQGV� �(551"���(556"

&RPPDQG�6\QWD[� �(550HVVDJH"

5HVSRQVH�6\QWD[� �(550�PRGXOHQXP�HUUQXP�HUUPVJ

([DPSOH� :ERRMESSAGE?

5HVSRQVH�ZLWK�YHUERVH�RII� :ERRM 505,13,":AGEN:FREQ, AGEN, BELOW
MINIMUM FREQUENCY."

5HVSRQVH�ZLWK�YHUERVH�RQ� :ERRMSG 505,13,":AGEN:FREQ, AGEN, BELOW
MINIMUM FREQUENCY."

�(551"
5HWXUQV�WKH�QXPEHU�RI�HUURUV�LQ�WKH�HUURU�TXHXH����WR�����
:KHQ�DQ�HUURU�TXHXH�RYHUIORZ�RFFXUV�WKH�ODVW�HUURU�PHVVDJH
ZLOO�EH�UHSODFHG�ZLWK�WKH�HUURU�PHVVDJH��7RR�0DQ\�(UURUV���EXW
WKH�HUURU�FRXQW�ZLOO�QRW�FKDQJH�XQWLO�DW�OHDVW�RQH�HUURU�PHVVDJH
LV�UHDG�RU�WKH�HUURU�TXHXH�LV�FOHDUHG�

5HVSRQVH�DUJXPHQW�V��

• QXPHUURUV����QU�!���UDQJH��≥����≤�����

5HODWHG�&RPPDQGV� �(550"���(556"

&RPPDQG�6\QWD[� �(551"

5HVSRQVH�6\QWD[� �(551�QXPHUURUV

([DPSOH� :ERRN?

5HVSRQVH� :ERRN 0
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�(556"
*HQHUDWHV�RQH�HUURU�UHVSRQVH�IRU�HDFK�HUURU�LQ�WKH�HUURU�TXHXH
�PD[�RI����HUURUV��LQ�),)2�RUGHU�

5HVSRQVH�DUJXPHQW�LV�

• UHVSRQVH���HUURU>��HUURU>��HUURU���@@

:KHUH�HUURU�LV�

• HUURU���PRGXOHQXP�HUUQXP�HUUPVJ

$QG�HUURU�SDUDPHWHUV�DUH�

• PRGXOHQXP����QU�!

• HUUQXP����QU�!

• HUUPVJ������FRPPDQG�KHDGHU!�_�6<67(0!��>�PRGXOH
QDPH!�@��HUURU�WH[W!�

5HODWHG�&RPPDQGV� �(550"���(551"

&RPPDQG�6\QWD[� �(556"

5HVSRQVH�6\QWD[� UHVSRQVH

([DPSOH� :ERRS?

5HVSRQVH� :ERRS 502,7,":AGEN:FREQ, ILLEGAL PARAMETER
TYPE.";502,6,":ANLR:INPUT, NOT ENOUGH
PARAMETERS -OR- MISSING UNIT SUFFIX."

�):83GDWH
,QLWLDWHV�WKH�UHSURJUDPPLQJ�RI�WKH�LQVWUXPHQW�IODVK�520��7KH
ILUPZDUH�LV�SURYLGHG�E\�$XGLR�3UHFLVLRQ�

7KH�RULJLQDO�YHUVLRQ�RI�WKH�LQVWUXPHQW�ILUPZDUH�LV�IDFWRU\
LQVWDOOHG�DQG�DOVR�SURYLGHG�RQ�WKH�&'�520�SURYLGHG�ZLWK�WKLV
PDQXDO��LQ�FDVH�WKLV�YHUVLRQ�QHHGV�WR�EH�UHLQVWDOOHG�LQ�WKH
IXWXUH��

7KH�LQVWUXPHQW�JRHV�WKURXJK�IRXU�VWDJHV�GXULQJ�WKLV
UHSURJUDPPLQJ��7KH�LQVWUXPHQW�UHVSRQGV�WR�D�VHULDO�SROO�ZLWK�D
VSHFLILF�VWDWXV�E\WH�IRU�HDFK�VWDJH�RI�WKH�SURFHVV�DFFRUGLQJ�WR
WKH�WDEOH�EHORZ�

Stage Action Status Byte(s) Hex

1 Erasing Flash ROM 0x02

2 Transferring new firmware 0x86 or 0xC6

3 Transfer Complete (waiting for GO) 0x80 or 0xC0

4 Idle (normal operation), waiting for
commands

0x00

:KHQ�WKLV�FRPPDQG�LV�UHFHLYHG�WKH�LQVWUXPHQW�ZLOO�HUDVH�DOO
LQVWUXPHQW�ILUPZDUH�H[FHSW�IRU�WKDW�SRUWLRQ�VWRUHG�LQ�WKH�ERRW
VHFWRU��'XULQJ�WKH�HUDVH�VWDJH��D�VHULDO�SROO�RI�WKH�LQVWUXPHQW
ZLOO�UHWXUQ�D�VWDWXV�E\WH�RI��[���
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,I�WKH�LQVWUXPHQW�SRZHU�LV�F\FOHG�DIWHU�WKH�VWDUW�RI�WKH�HUDVH
F\FOH�WKH�LQVWUXPHQW�ZLOO�QR�ORQJHU�UHVSRQG�WR�DQ\�*3,%
FRPPDQGV�

$IWHU�WKH�IODVK�520�KDV�EHHQ�HUDVHG�WKH�LQVWUXPHQW�ZLOO�DVVHUW
DQ�654��ZDLW�WR�EH�OLVWHQ�DGGUHVVHG��DQG�H[SHFW�WR�UHFHLYH�WKH
QHZ�ILUPZDUH��)RU�WKLV�VWDJH�WKH�VWDWXV�E\WH�ZLOO�EH�HLWKHU��[��
RU��[&����7KH�WZR�SRVVLEOH�YDOXHV�IRU�WKH�VWDWXV�E\WH�GHSHQG
RQ�ZKHWKHU�WKH�546�ELW��ELW����LV�VHW��,I�654�LV�DVVHUWHG��WKH
546�ELW�LV�VHW�LQ�WKH�VWDWXV�E\WH���[&����:KHQ�WKH�ILUVW�VHULDO
SROO��DIWHU�HQWHULQJ�VWDJH����LV�SHUIRUPHG��WKH�654�LV�UHPRYHG
DQG�WKH�546�ELW�LV�WXUQHG�RII���[����

7KH�SUHIHUUHG�PHWKRG�RI�GRZQORDGLQJ�WKH�ILUPZDUH�LV�WR
WUDQVIHU�WKH�ILUPZDUH�ILOH�IURP�KDUG�GLVN�XVLQJ�D�FRPSXWHU
SURJUDP�WR�FRQWURO�WKH�*3,%�GDWD�WUDQVIHU��6HH�WKH�8WLOLW\
3URJUDPV�VHFWLRQ�RI�WKLV�PDQXDO�IRU�PRUH�LQIRUPDWLRQ��7KH
VHULDO�SROO�UHVSRQVH�ZLOO�EH�HLWKHU��[&���546�ELW�RQ��RU��[��
�546�ELW�LV�RII��GXULQJ�WKH�WUDQVIHU�VWDJH�

:KHQ�WKH�WUDQVIHU�RI�QHZ�ILUPZDUH�LV�FRPSOHWH�WKH�LQVWUXPHQW
ZLOO�JR�WR�VWDJH����7UDQVIHU�&RPSOHWH��DQG�WKH�VWDWXV�E\WH�ZLOO
FKDQJH�WR��[&��RU��[����7KH�LQVWUXPHQW�ZLOO�UHPDLQ�LQ�WKLV
VWDWH�XQWLO�LW�UHFHLYHV�WKH��*2��FRPPDQG�7KH�LQVWUXPHQW�ZLOO
UHERRW�XVLQJ�WKH�QHZ�ILUPZDUH�ZKHQ�WKH�o*2p�FRPPDQG�LV
UHFHLYHG�

7KH�):83GDWH�FRPPDQG�DUJXPHQWV�DUH��WKH�ERRW�VHFWRU
YHUVLRQ�QXPEHU��WKH�):83GDWH"�TXHU\�UHVSRQVH���DQG�WKH
FXUUHQW�ILUPZDUH�YHUVLRQ�QXPEHU��SDUW�RI�WKH�,'1"�TXHU\
UHVSRQVH���7KH�DUJXPHQW�YDOXHV�PXVW�EH�H[DFWO\�WKH�VDPH�DV
WKH�YHUVLRQ�QXPEHUV�LQ�WKH�):83'$7("�DQG�,'1"
UHVSRQVHV��RWKHUZLVH�DQ�HUURU�ZLOO�UHVXOW�DQG�WKH�ILUPZDUH
XSGDWH�SURFHVV�ZLOO�QRW�VWDUW�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• ERRWBYHU����QUI!���UDQJH��≥����≤��(����

• IZBYHU����QUI!���UDQJH��≥����≤��(����

5HODWHG�&RPPDQGV� ,'1"��*2���):83GDWH"

&RPPDQG�6\QWD[� �):83GDWH�ERRWBYHU��IZBYHU

([DPSOH� :FWUPDATE 1.01, 1.001
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�):83GDWH"
5HWXUQV�WKH�FXUUHQW�ERRW�ILUPZDUH�YHUVLRQ�QXPEHU���7KLV
YHUVLRQ�QXPEHU�PXVW�EH�XVHG�DV�WKH�ILUVW�DUJXPHQW�WR�WKH
):83GDWH�FRPPDQG�WR�LQLWLDWH�WKH�ILUPZDUH�GRZQORDG
SURFHVV�

7KH�UHVSRQVH�DUJXPHQW�LV�

• ERRWBYHU����QUI!���UDQJH��!�������(����

5HODWHG�&RPPDQGV� �):83GDWH

&RPPDQG�6\QWD[� �):83GDWH"

5HVSRQVH�6\QWD[� �):83GDWH�ERRWBYHU

([DPSOH� :FWUPDATE?

5HVSRQVH� :FWUPDATE 1.01

*2
7HOOV�WKH�ERRW�ILUPZDUH�WR�VWDUW�WKH�QHZO\�GRZQORDGHG
ILUPZDUH���7KH�ILUPZDUH�XSGDWH�SURFHVV�FRQVLVWV�RI���VWHSV�
HUDVLQJ�IODVK�520��WUDQVIHUULQJ�QHZ�ILUPZDUH��DQG�VWDUWLQJ�QHZ
ILUPZDUH���$IWHU�WKH�QHZ�ILUPZDUH�KDV�EHHQ�VXFFHVVIXOO\
WUDQVIHUUHG��LW�PD\�EH�VWDUWHG�E\�VHQGLQJ�WKH�*2�FRPPDQG�

7KLV�FRPPDQG�ZLOO�FDXVH�D�FRPPDQG�HUURU�H[FHSW�ZKHQ�VHQW
DW�WKH�HQG�RI�WKH�ILUPZDUH�XSGDWH�SURFHVV��ZKHQ�WKH�VHULDO�SROO
UHVSRQVH�LV�HLWKHU��[���RU��[&���

5HODWHG�&RPPDQGV� �):83GDWH

&RPPDQG�6\QWD[� *2

([DPSOH� GO

�+($'HU
6SHFLILHV�ZKHWKHU�LQVWUXPHQW�TXHULHV�UHWXUQ�GDWD�ZLWK�D
FRPPDQG�KHDGHU��+($'(5�21��RU�ZLWK�QR�KHDGHU�+($'(5
2))��

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�21�_�2))�`

'HIDXOW� 21

5HODWHG�&RPPDQGV� �+($'HU"

&RPPDQG�6\QWD[� �+($'HU�VWDWH

([DPSOH� :HEADER ON
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�+($'HU"
5HWXUQV�WKH�VHWWLQJ�RI�WKH�KHDGHU�IODJ�

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�21�_�2))�`

5HODWHG�&RPPDQGV� �9(5%RVH���+($'HU

&RPPDQG�6\QWD[� �+($'HU"

5HVSRQVH�6\QWD[� �+($'HU�VWDWH

([DPSOH� �+($'(5"

5HVSRQVH� :HEADER ON

�7�
6HWV�WKH�*3,%�%XV�7��GHOD\�IRU�WKH�LQVWUXPHQW�*3,%�LQWHUIDFH�
7KLV�GHOD\�SURYLGHV�D�PHDQV�RI�FRQWUROOLQJ�WKH�*3,%�EXV
VHWWOLQJ�WLPH�IRU�PXOWLOLQH�PHVVDJHV��:KHQ�WKH�*3,%�KDV�ORQJ
FDEOH�OHQJWKV�DQG�RU�PDQ\�LQVWUXPHQWV�RQ�WKH�EXV��LW�LV�SRVVLEOH
WKDW�WKH�GDWD�EHLQJ�SODFHG�RQ�WKH�EXV�PD\�WDNH�ORQJHU�WKDQ
QRUPDO�WR�VHWWOH�WR�D�VWHDG\�VWDWH��,Q�WKDW�FDVH��WKH�7��VHWWLQJ
PD\�QHHG�WR�EH�LQFUHDVHG�IURP�LWV�QRPLQDO�VHWWLQJ������Q6HFV��
9DOLG�7��GHOD\�VHWWLQJV�DUH�����Q6HF��7����������Q6HFV
�7�����������Q6HFV��7�.��RU������Q6HFV��7�.��

7KH�FRPPDQG�DUJXPHQW�LV�

• GHOD\���^�7����_�7����_�7�.�_�7�.�`

'HIDXOW� 7���

5HODWHG�&RPPDQGV� �7�"

&RPPDQG�6\QWD[� �7��GHOD\

([DPSOH� :T1 T350

�7�"
5HWXUQV�WKH�7��GHOD\�VHWWLQJ�

7KH�UHVSRQVH�DUJXPHQW�LV�

• GHOD\���^�7����_�7����_�7�.�_�7�.�`

5HODWHG�&RPPDQGV� �7�

&RPPDQG�6\QWD[� �7�"

5HVSRQVH�6\QWD[� �7��GHOD\

([DPSOH� �7�"

5HVSRQVH� :T1 T350
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�9(5%RVH
6HWV�TXHU\�UHVSRQVHV�WR�HLWKHU�YHUERVH��21��RU�WHUVH��2))�
PRGH��,Q�WHUVH�PRGH�WKH�UHVSRQVHV�ZLOO�EH�WKH�ILUVW�WKUHH�RI�IRXU
FKDUDFWHUV�RI�WKH�FRPPDQG�DQG�DUJXPHQWV��,Q�WKH�FRPPDQG
GHVFULSWLRQV�LQ�WKLV�VHFWLRQ�WKH�WHUVH�IRUP�RI�HDFK�FRPPDQG
DQG�DUJXPHQW�LV�VKRZQ�LQ�XSSHU�FDVH�RQ�WKH�6\QWD[�OLQH��,Q
YHUERVH�PRGH�WKH�IXOO�FRPPDQGV�DQG�DUJXPHQWV�DUH�UHWXUQHG
LQ�UHVSRQVH�WR�TXHULHV�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�21�_�2))�`

'HIDXOW� 21

5HODWHG�&RPPDQGV� �9(5%RVH"

&RPPDQG�6\QWD[� �9(5%RVH�VWDWH

([DPSOH� :VERBOSE ON

�9(5%RVH"
5HWXUQV�WKH�VHWWLQJ�RI�WKH�YHUERVH�IODJ�

7KH�TXHU\�DUJXPHQW�LV�

• VWDWH���^�21�_�2))�`

5HODWHG�&RPPDQGV� �9(5%RVH

&RPPDQG�6\QWD[� �9(5%RVH"

5HVSRQVH�6\QWD[� �9(5%RVH�VWDWH

([DPSOH� :VERBOSE?

5HVSRQVH� :VERBOSE ON



System Two GPIB Programmer’s Reference 5-1

�� $QDORJ�$QDO\]HU�&RPPDQGV
7KH�KHDGHU�SDWK�IRU�WKH�DQDORJ�DQDO\]HU�LV��$1/5��

)LJXUH�������$QDORJ�$QDO\]HU�FRQWURO�SDQHO�VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV

�$1/5�$87RUDQJH
(QDEOHV�GLVDEOHV�DXWRUDQJLQJ�RI�WKH�LQSXW�DWWHQXDWRUV�DQG�JDLQ
DPSOLILHUV�IRU�WKH�LQGLFDWHG�FKDQQHO��7KH�YDOLG�FKDQQHO
VHOHFWLRQV�DUH�FKDQQHO�$��$���FKDQQHO�%��%���RU�FKDQQHOV�$�DQG
%��$%��

7KH�YDOLG�VHWWLQJV�IRU�DXWRUDQJLQJ�DUH�2))�DQG�21��,I�WKH�XVHU
LVVXHV�WKH�UDQJH�FRPPDQG���$1/5�5$1*H��IRU�HLWKHU��RU
ERWK��FKDQQHO�V���DXWRUDQJLQJ�ZLOO�EH�WXUQHG�RII�IRU�WKH
VSHFLILHG�FKDQQHO�V��

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �FKDQQHO���^�$�_�%�_�$%�`

• �VWDWH���^�2))�_�21�`

'HIDXOW� $%��21

5HODWHG�&RPPDQGV� �$1/5�$87RUDQJH"���$1/5�5$1*H

&RPPDQG�6\QWD[� �$1/5�$87RUDQJH�FKDQQHO��VWDWH

([DPSOH� :ANLR:AUTORANGE A,OFF
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�$1/5�$87RUDQJH"
5HWXUQV�WKH�DXWRUDQJH�VHWWLQJ�IRU�WKH�LQGLFDWHG�FKDQQHO��7KH
YDOLG�UHVSRQVHV�DUH�2))�DQG�21�

4XHU\�DUJXPHQW�

• �FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• �FKDQQHO���^�$�_�%�`

• �VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �$1/5�$87RUDQJH

&RPPDQG�6\QWD[� �$1/5�$87RUDQJH"�FKDQQHO

5HVSRQVH�6\QWD[� �$1/5�$87RUDQJH�FKDQQHO��VWDWH

([DPSOH� :ANLR:AUTORANGE? A

5HVSRQVH� :ANLR:AUTORANGE A,OFF

�$1/5�&+$1QHO
6SHFLILHV�ZKLFK�LQSXW�FKDQQHO�WR�FRQQHFW�WR�WKH�IXQFWLRQ�PHWHU�
7KH�SRVVLEOH�LQSXWV�DUH�FKDQQHO�$�RU�FKDQQHO�%�

7KH�FRPPDQG�DUJXPHQW�LV�

• �FKDQQHO���^�$�_�%�`

'HIDXOW� $

5HODWHG�&RPPDQGV� �$1/5�&+$1QHO"

&RPPDQG�6\QWD[� �$1/5�&+$1QHO�FKDQQHO

([DPSOH� :ANLR:CHANNEL A

�$1/5�&+$1QHO"
5HWXUQV�WKH�FXUUHQW�IXQFWLRQ�PHWHU�FKDQQHO�LQSXW�

5HVSRQVH�DUJXPHQW�V��

• �FKDQQHO���^�$�_�%�`

5HODWHG�&RPPDQGV� �$1/5�&+$1QHO

&RPPDQG�6\QWD[� �$1/5�&+$1QHO"

5HVSRQVH�6\QWD[� �$1/5�&+$1QHO�FKDQQHO

([DPSOH� :ANLR:CHANNEL?

5HVSRQVH� :ANLR:CHANNEL A
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�$1/5�&283OLQJ
6HWV�WKH�FRXSOLQJ�IRU�WKH�LQGLFDWHG�FKDQQHO�V���7KH�YDOLG
VHWWLQJV�IRU�FRXSOLQJ�DUH�$&�RU�'&�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �FKDQQHO���^�$�_�%�_�$%�`

• �FRXSOLQJ���^�$&�_�'&�`

'HIDXOW� $%��$&

5HODWHG�&RPPDQGV� �$1/5�&283OLQJ"

&RPPDQG�6\QWD[� �$1/5�&283OLQJ�FKDQQHO��FRXSOLQJ

([DPSOH� :ANLR:COUPLING A,AC

�$1/5�&283OLQJ"
5HWXUQV�WKH�FRXSOLQJ�VHWWLQJ�IRU�WKH�LQGLFDWHG�FKDQQHO�

7KH�YDOLG�UHVSRQVHV�DUH�$&�DQG�'&�

7KH�FRPPDQG�DUJXPHQW�LV�

• �FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• �UHVSRQVHBFKDQQHO���^�$�_�%�`

• �FRXSOLQJ���^�$&�_�'&�`

5HODWHG�&RPPDQGV� �$1/5�&283OLQJ

&RPPDQG�6\QWD[� �$1/5�&283OLQJ"�FKDQQHO

5HVSRQVH�6\QWD[� �$1/5�&283OLQJ�UHVSRQVHBFKDQQHO��FRXSOLQJ

([DPSOH� :ANLR:COUPLING? A

5HVSRQVH� :ANLR:COUPLING A,AC

�$1/5�'(7HFWRU
6HWV�WKH�GHWHFWRU�W\SH�IRU�WKH�IXQFWLRQ�PHWHU�IRU�DOO
PHDVXUHPHQW�IXQFWLRQV�H[FHSW�:RZ�	�)OXWWHU�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �W\SH���^�506�_�$9*�_�3($.�_�43(DN�_�63(DN�`

'HIDXOW� 506

5HODWHG�&RPPDQGV� �$1/5�'(7HFWRU"

&RPPDQG�6\QWD[� �$1/5�'(7HFWRU�W\SH

([DPSOH� :ANLR:DETECTOR PEAK
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�$1/5�'(7HFWRU"
5HWXUQV�WKH�GHWHFWRU�W\SH�IRU�WKH�IXQFWLRQ�PHWHU�

5HVSRQVH�DUJXPHQW�V��

• �W\SH���^�506�_�$9*�_�3($.�_�43(DN�_�63(DN�`

5HODWHG�&RPPDQGV� �$1/5�'(7HFWRU

&RPPDQG�6\QWD[� �$1/5�'(7HFWRU"

5HVSRQVH�6\QWD[� �$1/5�'(7HFWRU�W\SH

([DPSOH� :ANLR:DETECTOR?

5HVSRQVH� :ANLR:DETECTOR PEAK

�$1/5�)$87RUDQJH
(QDEOHV�RU�GLVDEOHV�WKH�IXQFWLRQ�PHWHU�DXWRUDQJLQJ��,I�WKH
IXQFWLRQ�PHWHU�UDQJH�FRPPDQG���$1/5�)5$1JH��LV�UHFHLYHG�
WKH�IXQFWLRQ�PHWHU�DXWRUDQJLQJ�ZLOO�EH�WXUQHG�2))�

7KH�FRPPDQG�DUJXPHQW�LV�

• �VWDWH���^�21�_�2))�`

'HIDXOW� 21

5HODWHG�&RPPDQGV� �$1/5�)5$1JH���$1/5�)$87RUDQJH"

&RPPDQG�6\QWD[� �$1/5�)$87RUDQJH�VWDWH

([DPSOH� :ANLR:FAUTORANGE ON

�$1/5�)$87RUDQJH"
5HWXUQV�WKH�VWDWH�RI�WKH�IXQFWLRQ�PHWHU�DXWRUDQJLQJ��7KH
SRVVLEOH�VWDWHV�DUH�21�DQG�2))�

5HVSRQVH�DUJXPHQW�V��

• �VWDWH���^�21�_�2))�`

5HODWHG�&RPPDQGV� �$1/5�)$87RUDQJH

&RPPDQG�6\QWD[� �$1/5�)$87RUDQJH"

5HVSRQVH�6\QWD[� �$1/5�)$87RUDQJH�VWDWH

([DPSOH� :ANLR:FAUTORANGE ON
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�$1/5�),/7HUIUHT
6HWV�WKH�IUHTXHQF\�RI�WKH�WXQDEOH�EDQGSDVV�RU�EDQGUHMHFW�ILOWHU�
7KH�WXQLQJ�VRXUFH���$1/5�781LQJVUF��ZLOO�EH�IRUFHG�WR�IL[HG
�),;HG��ZKHQ�WKLV�FRPPDQG�LV�UHFHLYHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• �IUHTXHQF\����QUI!��UDQJH��≥������≤��������+=��^
+=�_�)B5�_�'+=�_�3&7+]�_�&(17�_�2&76�_�'(&6
_�'3&7�_�'330�`

� 'HIDXOW� ����+=

5HODWHG�&RPPDQGV� �$1/5�781LQJVUF���$1/5�),/7HUIUHT"

&RPPDQG�6\QWD[� �$1/5�),/7HUIUHT�IUHTXHQF\

([DPSOH� :ANLR:FILTERFREQ 1000HZ

�$1/5�),/7HUIUHT"
5HWXUQV�WKH�FXUUHQW�IUHTXHQF\�VHWWLQJ�RI�WKH�DQDORJ�DQDO\]HU
EDQGSDVV�RU�EDQGUHMHFW�WXQHG�ILOWHU��7KH�VHWWLQJ�ZLOO�GHSHQG�RQ
WKH�VHWWLQJ�RI�WKH�DQDORJ�DQDO\]HU�WXQLQJ�VRXUFH��)RU�H[DPSOH�
LI�WKH�IXQFWLRQ�PHWHU�LV�VHW�WR�EDQGSDVV�DQG�WKH�WXQLQJ�VRXUFH�LV
VHW�WR�$*(1���$1/5�02'(�%3�781�$*(1��WKHQ�WKLV�TXHU\
ZLOO�UHWXUQ�WKH�ILOWHU�IUHTXHQF\�VHW�WR�WKH�$*(1�JHQHUDWRU
IUHTXHQF\�

,I�WKH�781LQJVUF�LV�FKDQJHG�WR�),;HG��WKH�ILOWHU�ZLOO�EH�KHOG�WR
WKDW�IUHTXHQF\�HYHQ�WKRXJK�VXEVHTXHQWO\�WKH�JHQHUDWRU�PD\
FKDQJH�IUHTXHQF\��7KH�ILOWHU�IUHTXHQF\�PD\�EH�GLUHFWO\�VHW�ZLWK
WKH��$1/5�),/7HUIUHT�FRPPDQG��ZKHQ�WKH�WXQLQJ�VRXUFH�LV
IL[HG���$1/5�781�),;HG��

7KH�FRPPDQG�DUJXPHQW�LV�

• �XQLW���^�+=�_�)B5�_�'+=�_�3&7+]�_�&(17�_�2&76
_�'(&6�_�'3&7�_�'330�`

5HVSRQVH�DUJXPHQW�V��

• �IUHTXHQF\����QUI!^�+=�_�)B5�_�'+=�_�3&7+]�_
&(17�_�2&76�_�'(&6�_�'3&7�_�'330�`

5HODWHG�&RPPDQGV� �$1/5�),/7HUIUHT���$1/5�781LQJVUF

&RPPDQG�6\QWD[� �$1/5�),/7HUIUHT"�XQLW

5HVSRQVH�6\QWD[� �$1/5�),/7HUIUHT�IUHTXHQF\

([DPSOH� :ANLR:FILTERFREQ? HZ

5HVSRQVH� :ANLR:FILTERFREQ 1000HZ
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�$1/5�)5$1JH
6HWV�WKH�IXQFWLRQ�PHWHU�JDLQ�UDQJH��7KH�UDQJH�ZLOO�EH
GHWHUPLQHG�EDVHG�RQ�WKH�FKDUW�EHORZ��7KH�DUJXPHQW�ZLOO�EH
URXQGHG�GRZQ�WR�WKH�QH[W�ORZHU�UDQJH�VHWWLQJ��ZLWK�D
PD[LPXP�RI������;�<�RU���������G%���)RU�H[DPSOH��DQ
DUJXPHQW�RI���'%�ZLOO�VHW�WKH�UDQJH�WR��'%����'%�ZLOO�VHW�WKH
UDQJH�WR�������'%������'%�ZLOO�VHW�WKH�UDQJH�WR��������'%�
HWF�

X/Y dB

1 0

4 +12.041

16 +24.082

64 +36.124

256 +48.165

1024 +60.206

7KLV�FRPPDQG�ZLOO�VHW�WKH�WKH�IXQFWLRQ�PHWHU�DXWRUDQJLQJ
PRGH�WR�2))���$1/5�)$87RUDQJH�2))��

7KH�FRPPDQG�DUJXPHQW�LV�

• �UDQJH����QUI!���UDQJH��VHH�WDEOH�DERYH���^�;B<�_�'%�`

'HIDXOW� ��;B<

5HODWHG�&RPPDQGV� �$1/5�)5$1JH"���$1/5�)$87RUDQJH

&RPPDQG�6\QWD[� �$1/5�)5$1JH�UDQJH

([DPSOH� :ANLR:FRANGE 256X_Y

�$1/5�)5$1JH"
5HWXUQV�WKH�FXUUHQW�IXQFWLRQ�PHWHU�JDLQ�UDQJH�VHWWLQJ�

7KH�FRPPDQG�DUJXPHQW�LV�

• �XQLWV���^�;B<�_�'%�`

5HVSRQVH�DUJXPHQW�V��

• �UDQJH����QUI!�^�;B<�_�'%�`

5HODWHG�&RPPDQGV� �$1/5�)5$1JH���$1/5�)$87RUDQJH

&RPPDQG�6\QWD[� �$1/5�)5$1JH"�XQLWV

5HVSRQVH�6\QWD[� �$1/5�)5$1JH�UDQJH

([DPSOH� :ANLR:FRANGE? X_Y

5HVSRQVH� :ANLR:FRANGE 256X_Y
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�$1/5�)5(4"
5HWXUQV�D�IUHTXHQF\�PHDVXUHPHQW�IURP�FKDQQHO�$�RU�%�LQ�WKH
VSHFLILHG�XQLWV��7KH�DYDLODEOH�XQLWV�DUH�+HUW]��)�5��G+]���+]�
FHQW��RFWV��GHFV��GHOWD����DQG�GHOWD�330�

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�IUHTXHQF\�PHWHU�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG�E\�WKH
DOJRULWKP�SDUDPHWHU�RI�WKH��6(77/,1*�$1/5�FRPPDQG�
6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV�VSHFLILHG
LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW�IXQFWLRQ�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �FKDQQHO���^�$�_�%�`

• �XQLWV���^�+=�_�)B5�_�'+=�_�3&7+]�_�&(17�_
2&76�_�'(&6�_�'3&7�_�'330�`

5HVSRQVH�DUJXPHQW�V��

• �IUHT����QUI!�^�+=�_�)B5�_�'+=�_�3&7+]�_�&(17�_
2&76�_�'(&6�_�'3&7�_�'330�`

• �VHWWOHBWLPHRXW����QU�!

5HODWHG�&RPPDQGV� �6(77OLQJ�$1/5

&RPPDQG�6\QWD[� �$1/5�)5(4"�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �$1/5�)5(4�IUHT��VHWWOHBWLPHRXW

([DPSOH���� :ANLR:FREQ? A,HZ

5HVSRQVH��� :ANLR:FREQ 11180.5HZ,1 (settling timed out)

5HVSRQVH��� :ANLR:FREQ 10871.2HZ,0  (no settling or
measurement settled)
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�$1/5�)81&PHWHU"
5HWXUQV�D�PHDVXUHPHQW�IURP�WKH�$QDORJ�$QDO\]HU�)XQFWLRQ
0HWHU�LQ�WKH�VSHFLILHG�XQLWV��7KH�WDEOH�EHORZ�VKRZV�ZKLFK�XQLWV
DUH�OHJDO�IRU�HDFK�IXQFWLRQ�VHOHFWHG�ZLWK�WKH�02'(�FRPPDQG�
$Q�HUURU�ZLOO�EH�JHQHUDWHG�LI�D�XQLW�LV�VHOHFWHG�WKDW�LV�LQYDOLG�IRU
WKH�FXUUHQW�IXQFWLRQ�PRGH�

7KH�IXQFWLRQ�PHWHU�KDV�WKH�IROORZLQJ�PRGHV��$PSOLWXGH
�$03/LWXGH���%DQGSDVV��%3���%DQGUHMHFW��%5���7+'�1
$PSOLWXGH��7+'DPSO���7+'�1�5DWLR��7+'5DWLR���6037(
�6037H���&&,)��&&,)���',0��',0���:RZ�	�)OXWWHU��:)��
FURVVWDON��;7$/N���')'��')'��DQG���&KDQQHO�5DWLR��5$7LR��

Function Mode Valid Units

AMPLitude | BP | BR |
THDampl

V | DBU | DBV | DBRA | DBRB |
DBGA | DBGB | DBM | W

CCIF | DIM | SMPTe |
THDRatio| WF | RATio |
XTALk | DFD

DB | PCT | PPM | X_Y

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�IXQFWLRQ�PHWHU�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG�E\�WKH
DOJRULWKP�SDUDPHWHU�RI�WKH��6(77/,1*�$1/5�FRPPDQG�
6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV�VSHFLILHG
LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW�IXQFWLRQ�

7KH�FRPPDQG�DUJXPHQW�LV�

• �XQLWV���^�VHH�WDEOH�DERYH�`

5HVSRQVH�DUJXPHQW�V��

• �UGJ����QUI!�^�XQLW�IURP�WDEOH�DERYH�`

• �VHWWOHBWLPHRXW����QU�!
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'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �$1/5�'(7HFWRU���$1/5�02'(���6(77OLQJ�$1/5

&RPPDQG�6\QWD[� �$1/5�)81&PHWHU"�XQLWV

5HVSRQVH�6\QWD[� �$1/5�)81&PHWHU�UGJ��VHWWOHBWLPHRXW

([DPSOH� :ANLR:FUNCMETER? V

5HVSRQVH�� :ANLR:FUNCMETER 0.534687V,1 (settling timed
out)

5HVSRQVH�� :ANLR:FUNCMETER 1.41306V,0 (no settling or
measurement settled)

�$1/5�+3)LOWHU
6HWV�WKH�IXQFWLRQ�PHWHU�KLJK�SDVV�ILOWHU��7KHUH�DUH�IRXU�SRVVLEOH
ILOWHU�VHWWLQJV������+]��)����������+]��)���������+]��)�����
DQG�����+]��)�����

,I�WKH�IXQFWLRQ�PRGH�LV�6037(��&&,)��',0��RU�:RZ�	�)OXWWHU
WKHQ�WKLV�VHWWLQJ�ZLOO�EH�SUHVHUYHG�DQG�XVHG�ZKHQ�WKH�PRGH�LV
FKDQJHG�WR�DQ\�RQH�RI�WKH�RWKHU�IXQFWLRQV�

7KH�FRPPDQG�DUJXPHQW�LV�

• �IUHTXHQF\���^�)���_�)���_�)����_�)����`

'HIDXOW� )��

5HODWHG�&RPPDQGV� �$1/5�+3)LOWHU"���$1/5�02'(

&RPPDQG�6\QWD[� �$1/5�+3)LOWHU�IUHTXHQF\

([DPSOH� :ANLR:HPFILTER F100

�$1/5�+3)LOWHU"
5HWXUQV�WKH�KLJK�SDVV�ILOWHU�IUHTXHQF\�VHWWLQJ��7KH�TXHU\
UHVSRQVHV�DUH�)����)����)�����DQG�)����

5HVSRQVH�DUJXPHQW�V��

• �IUHTXHQF\���^�)���_�)���_�)����_�)����`

5HODWHG�&RPPDQGV� �$1/5�+3)LOWHU

&RPPDQG�6\QWD[� �$1/5�+3)LOWHU"

5HVSRQVH�6\QWD[� �$1/5�+3)LOWHU�IUHTXHQF\

([DPSOH� :ANLR:HPFILTER?

5HVSRQVH� :ANLR:HPFILTER F100
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�$1/5�,03HGDQFH
6SHFLILHV�WKH�LQSXW�LPSHGDQFH�RI�WKH�LQGLFDWHG�FKDQQHO�V���7KH
SRVVLEOH�DUJXPHQW�YDOXHV�DUH������RKPV������RKPV��DQG�KLJK
LPSHGDQFH�����N�RKPV��

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �FKDQQHO���^�$�_�%�_�$%�`

• �LPSHGDQFH���^=+,�_�=����_�=����`

'HIDXOW� =+,

5HODWHG�&RPPDQGV� �$1/5�,03HGDQFH"

&RPPDQG�6\QWD[� �$1/5�,03HGDQFH�FKDQQHO��LPSHGDQFH

([DPSOH� :ANLR:IMPEDANCE A,ZHI

�$1/5�,03HGDQFH"
5HWXUQV�WKH�LQSXW�LPSHGDQFH�RI�WKH�LQGLFDWHG�FKDQQHO��7KH
FRPPDQG�DUJXPHQW�LV�

• �FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• �UHVSRQVHBFKDQQHO���^�$�_�%�`

• �LPSHGDQFH���^=+,�_�=����_�=����`

5HODWHG�&RPPDQGV� �$1/5�,03HGDQFH

&RPPDQG�6\QWD[� �$1/5�,03HGDQFH"�FKDQQHO

5HVSRQVH�6\QWD[� �$1/5�,03HGDQFH�UHVSRQVHBFKDQQHO��LPSHGDQFH

([DPSOH� :ANLR:IMPEDANCE? A

5HVSRQVH� :ANLR:IMPEDANCE A,ZHI

�$1/5�,13XW
6HWV�WKH�LQSXW�VRXUFH�IRU�WKH�LQGLFDWHG�FKDQQHO�V����7KH
SRWHQWLDO�LQSXW�VRXUFHV�DUH��;/5�%DODQFHG��%1&�8QEDODQFHG�
DQG�*HQHUDWRU�0RQLWRU�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �FKDQQHO���^�$%�_�$�_�%�`

• �VRXUFH���^�;/5�_�%1&�_�*(10RQ�`

'HIDXOW� $%��;/5

5HODWHG�&RPPDQGV� �$1/5�,13XW"

&RPPDQG�6\QWD[� �$1/5�,13XW�FKDQQHO��VRXUFH

([DPSOH� :ANLR:INPUT A,XLR
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�$1/5�,13XW"
5HWXUQV�WKH�FXUUHQW�LQSXW�VRXUFH�RI�WKH�LQGLFDWHG�FKDQQHO��7KH
SRVVLEOH�UHVSRQVHV�DUH��;/5�%DODQFHG��%1&�8QEDODQFHG��DQG
*HQHUDWRU�0RQLWRU�

7KH�FRPPDQG�DUJXPHQW�LV�

• �FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• �UHVSRQVHBFKDQQHO���^�$�_�%�`

• �VRXUFH���^�;/5�_�%1&�_�*(10RQ�`

5HODWHG�&RPPDQGV� �$1/5�,13XW

&RPPDQG�6\QWD[� �$1/5�,13XW"�FKDQQHO

5HVSRQVH�6\QWD[� �$1/5�,13XW�UHVSRQVHBFKDQQHO��VRXUFH

([DPSOH� :ANLR:INPUT? A

5HVSRQVH� :ANLR:INPUT A,XLR

�$1/5�/(9HO"
6SHFLILHV�WKH�$QDORJ�$QDO\]HU�/HYHO�0HWHU�FKDQQHO�DQG
UHVSRQVH�XQLWV�DQG�UHWXUQV�WKH�OHYHO�PHWHU�UHDGLQJ�LQ�WKH
LQGLFDWHG�XQLWV�

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�OHYHO�PHWHU�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG�E\�WKH�DOJRULWKP
SDUDPHWHU�RI�WKH��6(77/,1*�$1/5�FRPPDQG��6HWWOLQJ�LV
HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV�VSHFLILHG
LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW�IXQFWLRQ�
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7KH�FRPPDQG�DUJXPHQWV�DUH�

• �FKDQQHO���^�$�_�%�`

• �XQLWV���^�'%*$�_�'%*%�_�'%0�_�'%5$�_�'%5%�_
'%8�_�'%9�_�9�_�:�`

5HVSRQVH�DUJXPHQW�V��

• �OHYHO����QUI!�^�'%*$�_�'%*%�_�'%0�_�'%5$�_
'%5%�_�'%8�_�'%9�_�9�_�:�`

• �VHWWOHBWLPHRXW����QU�!

5HODWHG�&RPPDQGV� �6(77OLQJ�$1/5

&RPPDQG�6\QWD[� �$1/5�/(9HO"�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �$1/5�/(9HO�OHYHO��VHWWOHBWLPHRXW

([DPSOH� :ANLR:LEVEL? A,DBGA

5HVSRQVH�� :ANLR:LEVEL -11.5DBRA,1 (settling timed out)

5HVSRQVH�� :ANLR:LEVEL 5.82109DBGA,0  (no settling or
measurement settled)

�$1/5�/3)LOWHU
6HWV�WKH�IXQFWLRQ�PHWHU�ORZ�SDVV�ILOWHU�IUHTXHQF\��7KHUH�DUH
IRXU�SRVVLEOH�ILOWHU�IUHTXHQF\�VHWWLQJV��������+]��)��.��������
+]��)��.���������+]��)��.���DQG��������+]��)���N��

7KH�FRPPDQG�DUJXPHQW�LV�

• �IUHTXHQF\���^)���N�_�)��.�_�)��.�_�)��.�`

'HIDXOW� )���N

5HODWHG�&RPPDQGV� �$1/5�/3)LOWHU"

&RPPDQG�6\QWD[� �$1/5�/3)LOWHU�IUHTXHQF\

([DPSOH� :ANLR:LPFILTER F30K

�$1/5�/3)LOWHU"
5HWXUQV�WKH�FXUUHQW�IXQFWLRQ�PHWHU�ORZ�SDVV�ILOWHU�IUHTXHQF\
VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• �IUHTXHQF\���^)���N�_�)��.�_�)��.�_�)��.�`

5HODWHG�&RPPDQGV� �$1/5�/3)LOWHU

&RPPDQG�6\QWD[� �$1/5�/3)LOWHU"

5HVSRQVH�6\QWD[� �$1/5�/3)LOWHU�IUHTXHQF\

([DPSOH� :ANLR:LPFILTER?

5HVSRQVH� :ANLR:LPFILTER F30K
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�$1/5�02'(
6HWV�WKH�IXQFWLRQ�PHWHU�PHDVXUHPHQW�PRGH���7KH�SRVVLEOH
VHWWLQJV�DUH��DPSOLWXGH��EDQGSDVV��EDQGUHMHFW��&&,)��')'�
',0��6037(��7+'�1�DPSOLWXGH��7+'�1�UDWLR�����FKDQQHO�
ZRZ�	�IOXWWHU��DQG�FURVVWDON�

7KH�FRPPDQG�DUJXPHQW�LV�

• �IXQF���^�$03/LWXGH�_�%3�_�%5�_�&&,)�_�')'�_�',0
_�6037H�_�7+'DPSO�_�7+'5DWLR�_�5$7LR�_�:)�_
;7$/N�`

'HIDXOW� $03/LWXGH

5HODWHG�&RPPDQGV� �$1/5�02'("

&RPPDQG�6\QWD[� �$1/5�02'(�IXQF

([DPSOH� :ANLR:MODE AMPLITUDE

�$1/5�02'("
5HWXUQV�WKH�IXQFWLRQ�PHWHU�PHDVXUHPHQW�PRGH�

5HVSRQVH�DUJXPHQW�V��

• �IXQF���^�$03/LWXGH�_�%3�_�%5�_�&&,)�_�')'�_�',0
_�6037H�_�7+'DPSO�_7+'5DWLR�_�5$7LR�_�:)�_
;7$/N�`

5HODWHG�&RPPDQGV� �$1/5�02'(

&RPPDQG�6\QWD[� �$1/5�02'("

5HVSRQVH�6\QWD[� �$1/5�02'(�IXQF

([DPSOH� :ANLR:MODE?

5HVSRQVH� :ANLR:MODE AMPLITUDE

�$1/5�3+$6H"
5HWXUQV�D�SKDVH�UHDGLQJ�LQ�GHJUHHV�IURP�WKH�DQDORJ�DQDO\]HU�
7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�SKDVH�PHWHU�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG�E\�WKH
DOJRULWKP�SDUDPHWHU�RI�WKH��6(77/,1*�$1/5�FRPPDQG�
6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
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WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV�VSHFLILHG
LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW�IXQFWLRQ�

5HVSRQVH�DUJXPHQW�V��

• �SKDVH����QUI!

• �VHWWOHBWLPHRXW����QU�!

5HODWHG�&RPPDQGV� �$1/5�35$1JH���6(77OLQJ�$1/5

&RPPDQG�6\QWD[� �$1/5�3+$6H"

5HVSRQVH�6\QWD[� �$1/5�3+$6H�SKDVH��VHWWOHBWLPHRXW

([DPSOH� :ANLR:PHASE?

5HVSRQVH�� :ANLR:PHASE 28.8958,1 (settling timed out)

5HVSRQVH�� :ANLR:PHASE 24.4611,0  (no settling or
measurement settled)

�$1/5�35$1JH
6HWV�WKH�UDQJH�RI�WKH�SKDVH�PHWHU�

7KH�UDQJHV�DUH��DXWR��$872��������������5��������������
�5��������������5�����

7KH�FRPPDQG�DUJXPHQW�LV�

• �UDQJH���^�$872�_�5����_�5����_�5����`

'HIDXOW� $872

5HODWHG�&RPPDQGV� �$1/5�35$1JH"

&RPPDQG�6\QWD[� �$1/5�35$1JH�UDQJH

([DPSOH� :ANLR:PRANGE R180

�$1/5�35$1JH"
5HWXUQV�WKH�SKDVH�UDQJH�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• �UDQJH���^�$872�_�5����_�5����_�5����`

5HODWHG�&RPPDQGV� �$1/5�35$1JH

&RPPDQG�6\QWD[� �$1/5�35$1JH"

5HVSRQVH�6\QWD[� �$1/5�35$1JH�UDQJH

([DPSOH� :ANLR:PRANGE?

5HVSRQVH� :ANLR:PRANGE R180
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�$1/5�5$1*H
6HWV�WKH�LQSXW�DWWHQXDWRUV�DQG�VHOHFWDEOH�JDLQ�DPSOLILHUV�IRU�WKH
LQGLFDWHG�FKDQQHO�V���7KH�DUJXPHQWV�RI�WKLV�FRPPDQG�DUH�WKH
FKDQQHO�DQG�WKH�H[SHFWHG�VLJQDO�SHDN�OHYHO��7KH�6\VWHP�7ZR
ZLOO�GHWHUPLQH�WKH�DSSURSULDWH�UDQJH�VHWWLQJ�IURP�WKLV�YDOXH�
7KH�UDQJHV��LQ�9ROWV��DUH�������������������������������������
�����������������������������������������,I�D�VHWWLQJ�YDOXH��LQ
9ROWV��LV�QRW�DQ�H[DFW�UDQJH�YDOXH�WKHQ�WKH�QH[W�KLJKHU�UDQJH
ZLOO�EH�XVHG��$Q\�YDOXH�ODUJHU�WKDQ������YROWV��ZLOO�JHQHUDWH�DQ
([HFXWLRQ�HUURU�DQG�WKH�UDQJH�ZLOO�UHPDLQ�XQFKDQJHG�

7KLV�FRPPDQG�ZLOO�GLVDEOH�LQSXW�DXWRUDQJLQJ��HTXLYDOHQW�WR
VHQGLQJ�WKH��$1/5�$87RUDQJH�2))�FRPPDQG�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �FKDQQHO���^�$�_�%�_�$%�`

• �VHWWLQJ����QUI!��UDQJH��≥����≤�����9��^�'%8�_�'%9
_�9�`

5HODWHG�&RPPDQGV� �$1/5�5$1*H"���$1/5�$87RUDQJH

&RPPDQG�6\QWD[� �$1/5�5$1*H�FKDQQHO���VHWWLQJ

([DPSOH� :ANLR:RANGE A,4.35V

�$1/5�5$1*H"
5HWXUQV�WKH�FKDQQHO�LQSXW�UDQJH�LQ�WKH�VSHFLILHG�XQLWV
UHJDUGOHVV�LI�DXWRUDQJLQJ�LV�HQDEOHG�RU�GLVDEOHG�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �FKDQQHO���^�$�_�%�`

• �XQLWV���^�'%8�_�'%9�_�9�`

5HVSRQVH�DUJXPHQW�V��

• �UHVSRQVHBFKDQQHO���^�$�_�%�`

• �VHWWLQJ����QUI!�^�'%8�_�'%9�_�9�`

5HODWHG�&RPPDQGV� �$1/5�5$1*H

&RPPDQG�6\QWD[� �$1/5�5$1*H"�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �$1/5�5$1*H�UHVSRQVHBFKDQQHO���VHWWLQJ

([DPSOH� :ANLR:RANGE? A,DBV

5HVSRQVH� :ANLR:RANGE A,13.9794DBV
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�$1/5�5'*5DWH
6HWV�WKH�PHDVXUHPHQW�UDWH�IRU�DOO�VL[�DQDORJ�DQDO\]HU�PHWHUV�
7KH�DYDLODEOH�UDWHV�DUH�DXWR����VHF����VHF�����VHF�����VHF�
���VHF������VHF��DXWR�IDVW��DQG�DXWR�SUHFLVH��7KH�FKRLFH�RI
UHDGLQJ�UDWH�LV�GHSHQGHQW�RQ�WKH�W\SH�RI�VLJQDO�DQG�LWV
IXQGDPHQWDO�IUHTXHQF\�

7KH�DXWR�UHDGLQJ�UDWH�DOJRULWKP�XWLOL]HV�ILYH�SLHFHV�RI
LQIRUPDWLRQ�IURP�IRXU�FRPPDQGV�WR�GHWHUPLQH�WKH�DSSURSULDWH
VHWWLQJ�RI�WKH�UHDGLQJ�UDWH�

• �$1/5�5'*5DWH��ZKLFK�DXWR�W\SH��

• �$1/5�5'*5DWH��PHWHU��

• �$*(1�:)0

• �$1/5�5(63RQVH��DQG

• �$1/5�+3)LOWHU�

$OO�VL[�$QDORJ�$QDO\]HU�PHWHUV�PD\�PDNH�UHDGLQJV�DW�WKH
DSSUR[LPDWH�UDWHV�RI�������������������DQG�����UHDGLQJV�SHU
VHFRQG�SOXV�WKH�$XWR�)DVW�DQG�$XWR�3UHFLVH�PRGHV��6ORZHU
UHDGLQJ�UDWHV�SURYLGH�PRUH�LQWHJUDWLRQ�RI�QRLVH�DQG�RWKHU
YDULDWLRQV�DQG�EHWWHU�UHVROXWLRQ��EXW�IDVWHU�UDWHV�SURYLGH�VKRUWHU
WHVW�WLPHV��5HDGLQJ�UDWH�LV�QRUPDOO\�PDQDJHG�DV�D�IXQFWLRQ�RI
VLJQDO�IUHTXHQF\�E\�RQH�RI�WKH�$XWR�DOJRULWKPV��7KH�VWDQGDUG
$XWR�VHOHFWLRQ�LV�WKH�PRVW�XVHIXO��$XWR�)DVW�ZLOO�SURYLGH�VSHHG
LQFUHDVH�ZLWK�VRPH�ORVV�LQ�SUHFLVLRQ�DQG�$XWR�3UHFLVH�ZLOO
LPSURYH�PHDVXUHPHQW�SUHFLVLRQ�DW�VRPH�FRVW�LQ�VSHHG��,W�PD\
EH�VRPHWLPHV�GHVLUDEOH�WR�IRUFH�D�IDVWHU�UHDGLQJ�UDWH�WR�REWDLQ
JUHDWHU�WHVWLQJ�VSHHG�DW�VRPH�FRVW�LQ�DFFXUDF\��RU�WR�IRUFH�D
VORZHU�UDWH�WR�REWDLQ�JUHDWHU�UHVROXWLRQ�DQG�QRLVH�LQWHJUDWLRQ�DW
D�FRVW�LQ�VSHHG��7KH�����VHFRQG�UDWH�LV�XVHIXO�DERYH�����+]�
WKH����VHFRQG�UDWH�DERYH�����+]��WKH����VHFRQG�UDWH�ZLOO
SURYLGH�IXOO�VSHFLILHG�DFFXUDF\�IRU�VLJQDO�IUHTXHQFLHV�DERYH����
+]��ZLWK����VHFRQG�YDOLG�DERYH����+]����VHFRQG�YDOLG�DERYH
���+]��DQG���VHFRQG�YDOLG�GRZQ�WR����+]��:LWK�FRPSOH[
VLJQDOV��WKH�IUHTXHQF\�WR�EH�FRQFHUQHG�ZLWK�LV�WKH�VPDOOHVW
VSDFLQJ�EHWZHHQ�LQGLYLGXDO�IUHTXHQF\�FRPSRQHQWV�LI�WKDW�LV
OHVV�WKDQ�WKH�ORZHVW�DEVROXWH�IUHTXHQF\�

$XWR�ZLOO�QRW�VHOHFW�PHDVXUHPHQW�UDWHV�IDVWHU�WKDQ���
UHDGLQJV�VHF��$XWR�IDVW�ZLOO�QRW�VHOHFW�PHDVXUHPHQW�UDWHV�IDVWHU
WKDQ����UHDGLQJV�SHU�VHFRQG�

7KH�WKUHH�RSWLRQDO�PHWHU�DUJXPHQWV�DUH�DFFHSWHG�RQO\�LQ
$872��$)$6W�DQG�$35HFLVH�PRGHV��7KHVH�RSWLRQDO
DUJXPHQWV�DUH�XVHG�LQ�WKH�GHWHUPLQDWLRQ�RI�WKH�FRUUHFW
PHDVXUHPHQW�UDWH�IRU�WKHVH�DXWRPDWLF�PRGHV��)RU�RSWLPXP
PHDVXUHPHQW�UDWH��WKH�SDUDPHWHU�FRUUHVSRQGLQJ�WR�WKH�W\SH�RI
UHDGLQJ�WR�EH�WDNHQ�PXVW�EH�VSHFLILHG��,I�WKH��$1/5�/(9"
FRPPDQG�LV�WR�EH�XVHG��VSHFLI\�/(9HO�ZLWK�WKH�$872��$)$6W
RU�$35HFLVH�RSWLRQ��,I��$1/5�)5(4"�LV�WR�EH�XVHG��VHOHFW
)5(4��,I��$1/5�)81&"�LV�WR�EH�XVHG��VHOHFW�)81&PHWHU�
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0XOWLSOH�VHOHFWLRQV�DUH�YDOLG�LI�PRUH�WKDQ�RQH�PHWHU�W\SH�LV�WR
EH�XVHG�DW�WKLV�UHDGLQJ�UDWH��,I�QR�PHWHU�W\SH�LV�VSHFLILHG��WKH
UHDGLQJ�UDWH�ZLOO�EH�YDOLG��EXW�PD\�EH�VORZHU�WKDQ�WKH�IDVWHVW
UHDGLQJ�UDWH�YDOLG�IRU�WKDW�PHWHU�

)RU�H[DPSOH��DVVXPH�WKDW�WKUHH�PHDVXUHPHQWV�DUH�GHVLUHG�ZLWK
WKH�$)$67�PHDVXUHPHQW�UDWH��/HYHO��)UHTXHQF\��DQG�)XQFWLRQ
0HWHU��7KH�FRUUHFW�FRPELQDWLRQ�RI�SDUDPHWHUV�ZRXOG�EH
�$1/5�5'*5$7(�$)$67�/(9(/�)5(4�)81&0(7(5�

127(���)DLOXUH�WR�VSHFLI\�WKH�FRUUHFW�PHWHU�W\SH�ZLWK�DQ�DXWRPDWLF�W\SH

UHDGLQJ�UDWH�PD\�UHVXOW�LQ�UHDGLQJV�WDNHQ�DW�D�UDWH�WKDW�LV�WRR�IDVW�IRU�WKH�LQSXW

IUHTXHQF\�DQG�PHWHU�LQ�XVH�

7KH�FRPPDQG�DUJXPHQW�LV�

• �UDWH���^�5��_�5��_�5���_�5���_�5���_�5����_�$)$6W
_�$35HFLVH�_�$872�`

• �PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

• �PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

• �PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

'HIDXOW� 5�

5HODWHG�&RPPDQGV� �$1/5�5'*5DWH"���$1/5�5(63RQVH

&RPPDQG�6\QWD[� �$1/5�5'*5DWH�UDWH>��PHWHU�>��PHWHU�>��PHWHU�@@@

([DPSOH�� :ANLR:RDGRATE AUTO,FUNCMETER,LEVEL

([DPSOH�� :ANLR:RDGRATE R32

�$1/5�5'*5DWH"
5HWXUQV�WKH�DQDORJ�DQDO\]HU�UHDGLQJ�UDWH��,I�RQH�RI�WKH
DXWRPDWLF�UHDGLQJ�UDWH�PRGHV�LV�DFWLYH��WKH�DVVXPHG�PHWHU
W\SH�V��LV�DUH��LGHQWLILHG�

5HVSRQVH�DUJXPHQW�V��

• �UDWH���^�5��_�5��_�5���_�5���_�5���_�5����_�$)$6W
_�$35HFLVH�_�$872�`

• �PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

• �PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

• �PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

5HODWHG�&RPPDQGV� �$1/5�5'*5DWH

&RPPDQG�6\QWD[� �$1/5�5'*5DWH"

5HVSRQVH�6\QWD[� �$1/5�5'*5DWH�UDWH>��PHWHU�>��PHWHU�>��PHWHU�@@@

([DPSOH� :ANLR:RDGRATE?

5HVSRQVH� :ANLR:RDGRATE R32
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�$1/5�5()

7KHVH�FRPPDQGV�VHW�WKH�SDUDPHWHUV�IRU�WKH�DQDORJ�DQDO\]HU�XQLWV�WKDW�UHTXLUH�UHIHUHQFH
YDOXHV�

�$1/5�5()�'%0
6HWV�WKH�'%0�XQLW�LPSHGDQFH�UHIHUHQFH�YDOXH�IRU�WKH�DQDORJ
DQDO\]HU��7KH�XQLW�LV�RKP�

7KH�FRPPDQG�DUJXPHQW�LV�

• �LPSHGDQFH����QUI!���UDQJH��!�����≤��(����

'HIDXOW� ���

5HODWHG�&RPPDQGV� �$1/5�5()�'%0"

&RPPDQG�6\QWD[� �$1/5�5()�'%0�LPSHGDQFH

([DPSOH� :ANLR:REF:DBM 900

�$1/5�5()�'%0"
5HWXUQV�WKH�'%0�XQLW�LPSHGDQFH�UHIHUHQFH�YDOXH�IRU�WKH
DQDORJ�DQDO\]HU��7KH�UHVSRQVH�XQLW�LV�RKPV�

5HVSRQVH�DUJXPHQW�V��

• �LPSHGDQFH����QUI!

� 5HODWHG�&RPPDQGV� �$1/5�5()�'%0

&RPPDQG�6\QWD[� �$1/5�5()�'%0"

5HVSRQVH�6\QWD[� �$1/5�5()�'%0�LPSHGDQFH

� ([DPSOH� :ANLR:REF:DBM?

5HVSRQVH� :ANLR:REF:DBM 900

�$1/5�5()�'%5$
6HWV�WKH�DQDORJ�DQDO\]HU�'%5$�XQLW�UHIHUHQFH�YDOXH��7KLV
UHIHUHQFH�YDOXH�FDQ�DOVR�EH�VHW�XVLQJ�WKH��$1/5�6(75HIDXWR
FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• �VHWWLQJ����QUI!���WDEOH�UDQJH��!����≤��(���9��^�9�_
'%8�_�'%9�`

'HIDXOW� ������9�����G%X�

5HODWHG�&RPPDQGV� �$1/5�5()�'%5$"���$1/5�6(75HIDXWR

&RPPDQG�6\QWD[� �$1/5�5()�'%5$�VHWWLQJ

([DPSOH� :ANLR:REF:DBRA 1DBV
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�$1/5�5()�'%5$"
5HWXUQV�WKH�FXUUHQW�'%5$�XQLW�UHIHUHQFH�VHWWLQJ�IRU�WKH�DQDORJ
DQDO\]HU�LQ�WKH�VSHFLILHG�XQLWV�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �XQLWV���^�9�_�'%8�_�'%9�`

5HVSRQVH�DUJXPHQW�V��

• �VHWWLQJ����QUI!�^�9�_�'%8�_�'%9�`

5HODWHG�&RPPDQGV� �$1/5�5()�'%5$

&RPPDQG�6\QWD[� �$1/5�5()�'%5$"�XQLWV

5HVSRQVH�6\QWD[� �$1/5�5()�'%5$�VHWWLQJ

([DPSOH� :ANLR:REF:DBRA? V

5HVSRQVH� :ANLR:REF:DBRA 1.12202V

�$1/5�5()�'%5%
6HWV�WKH�DQDORJ�DQDO\]HU�'%5%�XQLW�UHIHUHQFH�YDOXH��7KLV
UHIHUHQFH��YDOXH�FDQ�DOVR�EH�VHW�XVLQJ�WKH��$1/5�6(75HIDXWR
FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• �VHWWLQJ����QUI!���WDEOH�UDQJH��!����≤��(���9��^�9�_
'%8�_�'%9�`

'HIDXOW� ������9

5HODWHG�&RPPDQGV� �$1/5�5()�'%5%"���$1/5�6(75HIDXWR

&RPPDQG�6\QWD[� �$1/5�5()�'%5%�VHWWLQJ

([DPSOH� :ANLR:REF:DBRB 10DBV

�$1/5�5()�'%5%"
5HWXUQV�WKH�FXUUHQW�'%5%�XQLW�UHIHUHQFH�VHWWLQJ�IRU�WKH�DQDORJ
DQDO\]HU�LQ�WKH�VSHFLILHG�XQLWV�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• �XQLWV���^�9�_�'%8�_�'%9�`

5HVSRQVH�DUJXPHQW�V��

• �VHWWLQJ����QUI!�^�9�_�'%8�_�'%9�`

5HODWHG�&RPPDQGV� �$1/5�5()�'%5%

&RPPDQG�6\QWD[� �$1/5�5()�'%5%"�XQLWV

5HVSRQVH�6\QWD[� �$1/5�5()�'%5%�VHWWLQJ

([DPSOH� :ANLR:REF:DBRB? V

5HVSRQVH� : :ANLR:REF:DBRB 3.16228V
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�$1/5�5()�)5(4
6HWV�WKH�)5(4�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�DQDORJ�DQDO\]HU�
7KLV�UHIHUHQFH�YDOXH�FDQ�DOVR�EH�VHW�XVLQJ�WKH
�$1/5�6(75HIDXWR�FRPPDQG���7KH�XQLW�LV�KHUW]�

7KH�FRPPDQG�DUJXPHQW�LV�

• �IUHTXHQF\����QUI!���UDQJH��!����≤��(����

'HIDXOW� ����

5HODWHG�&RPPDQGV� �$1/5�5()�)5(4"���$1/5�6(75HIDXWR

&RPPDQG�6\QWD[� �$1/5�5()�)5(4�IUHTXHQF\

([DPSOH� :ANLR:REF:FREQ 5E3

�$1/5�5()�)5(4"
5HWXUQV�WKH�)5(4�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�DQDORJ�DQDO\]HU�
7KH�UHVSRQVH�XQLW�LV�KHUW]�

5HVSRQVH�DUJXPHQW�V��

• �IUHTXHQF\����QUI!

� 5HODWHG�&RPPDQGV� �$1/5�5()�)5(4

&RPPDQG�6\QWD[� �$1/5�5()�)5(4"

5HVSRQVH�6\QWD[� �$1/5�5()�)5(4�IUHTXHQF\

([DPSOH� :ANLR:REF:FREQ?

5HVSRQVH� :ANLR:REF:FREQ 5000

�$1/5�5()�:$77
6HWV�WKH�:$77�XQLW�LPSHGDQFH�UHIHUHQFH�YDOXH�IRU�WKH�DQDORJ
DQDO\]HU��7KH�XQLW�LV�RKP�

7KH�FRPPDQG�DUJXPHQW�LV�

• �LPSHGDQFH����QUI!���UDQJH��!����≤��(����

'HIDXOW� ���

5HODWHG�&RPPDQGV� �$1/5�5()�:$77"

&RPPDQG�6\QWD[� �$1/5�5()�:$77�LPSHGDQFH

([DPSOH� :ANLR:REF:WATT 2
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�$1/5�5()�:$77"
5HWXUQV�WKH�:$77�XQLW�LPSHGDQFH�UHIHUHQFH�YDOXH�IRU�WKH
DQDORJ�DQDO\]HU��7KH�UHVSRQVH�XQLW�LV�RKPV�

5HVSRQVH�DUJXPHQW�V��

• �LPSHGDQFH����QUI!

� 5HODWHG�&RPPDQGV� �$1/5�5()�:$77

&RPPDQG�6\QWD[� �$1/5�5()�:$77"

5HVSRQVH�6\QWD[� �$1/5�5()�:$77�LPSHGDQFH

([DPSOH� :ANLR:REF:WATT?

5HVSRQVH� :ANLR:REF:WATT 2

�$1/5�5(63RQVH
7KH�IUHTXHQF\�VSHFLILHG�E\�WKLV�FRPPDQG�LV�XVHG�ZLWK�WKH
DXWRPDWLF�UHDGLQJ�UDWH�VHOHFWLRQV�RI�WKH��$1/5�5'*5DWH
FRPPDQG��$872��$)$6W�DQG�$35HFLVH��WR�KHOS�GHWHUPLQH�WKH
FRUUHFW�UHDGLQJ�UDWH��7KH�$QDORJ�$QDO\]HU�ILOWHU�IUHTXHQF\�LV�VHW
WR�WKH�VSHFLILHG�IUHTXHQF\�LI�WKH�IXQFWLRQ�PHWHU�LV�LQ�D�WXQLQJ
PRGH��L�H���%3��EDQGSDVV���%5��EDQGUHMHFW���7+'DPSO�
7+'5DWLR��RU�;7$/N��

7KH�DUJXPHQW�LV�DOZD\V�LQ�XQLWV�RI�+HUW]�

7KH�FRPPDQG�DUJXPHQW�LV�

• �IUHT����QUI!���UDQJH��!����≤���������

'HIDXOW� ����

5HODWHG�&RPPDQGV� �$1/5�),/7HUIUHT���$1/5�781LQJVUF"

&RPPDQG�6\QWD[� �$1/5�5(63RQVH�IUHT

([DPSOH� :ANLR:RESPONSE 1000

�$1/5�5(63RQVH"
5HWXUQV�WKH�FXUUHQWO\�VSHFLILHG�UHVSRQVH�IUHTXHQF\�

5HVSRQVH�DUJXPHQW�V��

• �IUHT����QUI!

5HODWHG�&RPPDQGV� �$1/5�5(63RQVH

&RPPDQG�6\QWD[� �$1/5�5(63RQVH"

5HVSRQVH�6\QWD[� �$1/5�5(63RQVH�IUHT

([DPSOH� :ANLR:RESPONSE?

5HVSRQVH� :ANLR:RESPONSE 1000
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�$1/5�6(7"
5HWXUQV�DOO�DQDORJ�DQDO\]HU�VHWWLQJV��7KH�UHVSRQVH�FRQVLVWV�RI�D
VHTXHQFH�RI�WKH�DQDORJ�DQDO\]HU�VHWWLQJV�WKDW�PD\�EH�VHQW�EDFN
WR�WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH�LQ�RUGHU�WR�UHVHW�DOO�DQDO\]HU
VHWWLQJV�WR�WKH�VDPH�VWDWH��1RWH�WKDW�VRPH�FRPPDQGV�DUH�VHQW
PRUH�WKDQ�RQFH�DQG�WUDQVLWLRQ�WKURXJK�VHYHUDO�VWDWHV�LQ�RUGHU
WR�DFKLHYH�D�ILQDO�LQVWUXPHQW�VWDWH�

5HVSRQVH�DUJXPHQW�V��

• �VHWWLQJV�����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �VHH�DOO�RWKHU�$QDORJ�$QDO\]HU�VHWWLQJ�FRPPDQGV�

&RPPDQG�6\QWD[� �$1/5�6(7"

([DPSOH� :ANLR:SET?

5HVSRQVH�

:ANLR:REF:DBM 600;DBRA 0.3873V;DBRB 0.3873V;
FREQ 1000;WATT 8;:ANLR:CHANNEL A;AUTORANGE A
,OFF;RANGE A,0.04V;AUTORANGE B,OFF;RANGE A,0
.04V;FAUTORANGE ON;COUPLING A,AC;COUPLING B,
AC;IMPEDANCE A,ZHI;IMPEDANCE B,ZHI;INPUT A,X
LR;INPUT B,XLR;PRANGE AUTO;MODE AMPLITUDE;DE
TECTOR RMS;WTG NONE;TUNINGSRC FIXED;FILTERFR
EQ 1000HZ;HPFILTER F10;LPFILTER F500K;RESPON
SE 20;RDGRATE R8;WFDETECTOR NAB;WFFILTER WEI
GHTED

�$1/5�6(75HIDXWR
$XWRPDWLFDOO\�VHWV�PHDVXUHPHQW�UHIHUHQFH�YDOXHV�EDVHG�RQ�UHDO
WLPH�PHDVXUHPHQWV��7KH�'%5�DUJXPHQW�VHWV�WKH�'%5$
UHIHUHQFH�IURP�WKH�FKDQQHO�$�OHYHO�PHWHU�DQG�WKH�'%5%
UHIHUHQFH�IURP�WKH�FKDQQHO�%�OHYHO�PHWHU�

7KH�)5(4�DUJXPHQW�ORDGV�WKH�)5(48(1&<�UHIHUHQFH�IURP
WKH�IUHTXHQF\�PHWHU�IRU�WKH�FKDQQHO�FXUUHQWO\�VHOHFWHG�E\�WKH
IXQFWLRQ�PHWHU�FKDQQHO�VHWWLQJ��VHH��$1/5�&+$1QHO��

7KH�FRPPDQG�DUJXPHQW�LV�

• �UHIHUHQFH���^�'%5�_�)5(4�`

5HODWHG�&RPPDQGV� �$1/5�5()���$1/5�5()"���$1/5�&1$1QHO

&RPPDQG�6\QWD[� �$1/5�6(75HIDXWR�UHIHUHQFH

([DPSOH� :ANLR:SETREFAUTO DBR
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�$1/5�781LQJVUF
6HWV�WKH�IUHTXHQF\�VWHHULQJ�PHWKRG�RI�WKH�EDQGSDVV�DQG
EDQGUHMHFW�WXQHG�ILOWHUV��7KH�ILOWHU�LV�XVHG�ZKHQ�WKH�UHDGLQJ
PHWHU�PRGH�LV�EDQGSDVV��EDQGUHMHFW��7+'�1�DPSO��7+'�1
UDWLR��RU�FURVVWDON��7KH�SRVVLEOH�WXQLQJ�VRXUFHV�DUH��DQDORJ
JHQHUDWRU��IUHTXHQF\�FRXQWHU��GLJLWDO�JHQHUDWRU��DQG�IL[HG
IUHTXHQF\�

,I�D��$1/5�),/7HUIUHT�FRPPDQG�LV�UHFHLYHG��WKH�WXQLQJ�VRXUFH
ZLOO�EH�VHW�WR�IL[HG��),;HG��

7KH�FRPPDQG�DUJXPHQW�LV�

• �PHWKRG���^�),;HG�_�$*(1�_�&175�_�'*(1�`

'HIDXOW� ),;HG

5HODWHG�&RPPDQGV� �$1/5�),/7HUIUHT���$1/5�781LQJVUF"

&RPPDQG�6\QWD[� �$1/5�781LQJVUF�PHWKRG

([DPSOH� :ANLR:TUNINGSRC AGEN

�$1/5�781LQJVUF"
5HWXUQV�WKH�FXUUHQWO\�VHOHFWHG�EDQGSDVV�DQG�EDQGUHMHFW�ILOWHU
VWHHULQJ�VRXUFH�

5HVSRQVH�DUJXPHQW�V��

• �PHWKRG���^�),;HG�_�$*(1�_�&175�_�'*(1�`

5HODWHG�&RPPDQGV� �$1/5�781LQJVUF

&RPPDQG�6\QWD[� �$1/5�781LQJVUF"

5HVSRQVH�6\QWD[� �$1/5�781LQJVUF�PHWKRG

([DPSOH� :ANLR:TUNINGSRC?

5HVSRQVH� :ANLR:TUNINGSRC AGEN

�$1/5�:)'HWHFWRU
6HWV�WKH�IXQFWLRQ�PHWHU�:RZ�	�)OXWWHU�GHWHFWRU�

7KH�FRPPDQG�DUJXPHQW�LV�

• �W\SH���^�1$%�_�,(&�_�-,6�`

'HIDXOW� 1$%

5HODWHG�&RPPDQGV� �$1/5�:)'HWHFWRU"

&RPPDQG�6\QWD[� �$1/5�:)'HWHFWRU�W\SH

([DPSOH� :ANLR:WFDETECTOR NAB
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�$1/5�:)'HWHFWRU"
5HWXUQV�WKH�FXUUHQWO\�VHOHFWHG�IXQFWLRQ�PHWHU�:RZ�	�)OXWWHU
GHWHFWRU�

5HVSRQVH�DUJXPHQW�V��

• �W\SH���^�1$%�_�,(&�_�-,6�`

5HODWHG�&RPPDQGV� �$1/5�:)'HWHFWRU

&RPPDQG�6\QWD[� �$1/5�:)'HWHFWRU"

5HVSRQVH�6\QWD[� �$1/5�:)'HWHFWRU�W\SH

([DPSOH� :ANLR:WFDETECTOR?

5HVSRQVH� :ANLR:WFDETECTOR NAB

�$1/5�:))LOWHU
6SHFLILHV�WKH�IXQFWLRQ�PHWHU�:RZ�	�)OXWWHU�ILOWHU��7KH�DYDLODEOH
ILOWHUV�DUH��:HLJKWHG��8QZHLJKWHG��:HLJKWHG�+LJK�%DQG�
8QZHLJKWHG�+LJK�%DQG��:LGH�+LJK�%DQG��DQG�6FUDSH�+LJK
%DQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• �ILOWHU���^�:(,*KWHG�_�+,81ZHLJKWHG�_�+,:HLJKWHG
_�6&5DSH�_�81:HLJKWHG�_�:,'HEDQG�`

'HIDXOW� :(,*KWHG

5HODWHG�&RPPDQGV� �$1/5�:))LOWHU"

&RPPDQG�6\QWD[� �$1/5�:))LOWHU�ILOWHU

([DPSOH� :ANLR:WFFILTER WEIGHTED

�$1/5�:))LOWHU"
5HWXUQV�WKH�IXQFWLRQ�PHWHU�:RZ�	�)OXWWHU�ILOWHU�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• �ILOWHU���^�:(,*KWHG�_�+,81ZHLJKWHG�_�+,:HLJKWHG
_�6&5DSH�_�81:HLJKWHG�_�:,'HEDQG�`

5HODWHG�&RPPDQGV� �$1/5�:))LOWHU

&RPPDQG�6\QWD[� �$1/5�:))LOWHU"

5HVSRQVH�6\QWD[� �$1/5�:))LOWHU�ILOWHU

([DPSOH� :ANLR:WFFILTER?

5HVSRQVH� :ANLR:WFFILTER WEIGHTED



Analog Analyzer Commands :ANLR:WTG?

System Two GPIB Programmer’s Reference 5-25

�$1/5�:7*
6HOHFWV�D�ILOWHU�VORW�FRQWDLQLQJ�WKH�ILOWHU�WR�EH�XVHG�IRU�DOO
PHDVXUHPHQW�IXQFWLRQV�H[FHSW�%DQGSDVV��&URVVWDON��DQG�:RZ
	�)OXWWHU�

7KH�HUURU��(550����������$1/5�:7*��$1/5��),/7(5�127
,167$//('�,1�5(48(67('�6/27�p�ZLOO�EH�JHQHUDWHG�LI�DQ
HPSW\�VORW�LV�VHOHFWHG�

8VH�WKH�237"�TXHU\�WR�GHWHUPLQH�ZKLFK�VORWV�KDYH�ILOWHUV
LQVWDOOHG��$SSHQGL[�'�GHVFULEHV�$XGLR�3UHFLVLRQ�ZHLJKWLQJ
ILOWHUV�WKDW�PD\�EH�LQVWDOOHG�LQWR�WKH�VHYHQ�DYDLODEOH�ILOWHU�VORWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• �ILOWHU���^�121(�_�6��_�6��_�6��_�6��_�6��_�6��_�6��`

'HIDXOW� 121(

5HODWHG�&RPPDQGV� 237"���$1/5�:7*"

&RPPDQG�6\QWD[� �$1/5�:7*�ILOWHU

([DPSOH� :ANLR:WTG S3

�$1/5�:7*"
5HWXUQV�WKH�FXUUHQWO\�VHOHFWHG�IXQFWLRQ�PHWHU�ZHLJKWLQJ�ILOWHU
XVHG�IRU�DOO�PHDVXUHPHQW�IXQFWLRQV�H[FHSW�%DQGSDVV�
&URVVWDON��DQG�:RZ�	�)OXWWHU�

5HVSRQVH�DUJXPHQW�V��

• �ILOWHU���^�121(�_�6��_�6��_�6��_�6��_�6��_�6��_�6��`

5HODWHG�&RPPDQGV� �$1/5�:7*

&RPPDQG�6\QWD[� �$1/5�:7*"

5HVSRQVH�6\QWD[� �$1/5�:7*�ILOWHU

([DPSOH� :ANLR:WTG?

5HVSRQVH� :ANLR:WTG S3
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�� $QDORJ�*HQHUDWRU

&RPPDQGV
7KH�KHDGHU�SDWK�IRU�WKH�DQDORJ�JHQHUDWRU�LV��$*(1���7KHVH�FRPPDQGV�VHW�SDUDPHWHUV�IRU
WKH�DQDORJ�JHQHUDWRU��7KHVH�FRPPDQGV�DUH�LQYDOLG�DQG�ZLOO�FDXVH�H[HFXWLRQ�HUURUV�WR�EH
UHSRUWHG�LI�XVHG�ZLWK�D�PRGHO�6<6������6\VWHP�7ZR�ZKLFK�KDV�QR�DQDORJ�JHQHUDWRU
KDUGZDUH�DQG�QR�'�$�FRQYHUWHU�KDUGZDUH�

)LJXUH������$*(1�QRUPDO�FRPPDQGV

)LJXUH������1RUPDO�EXUVW�PRGH�FRPPDQGV
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)LJXUH������,0'�&&,)�')'�PRGH�FRPPDQGV

)LJXUH������,0'�6037(�',1�PRGH�FRPPDQGV

)LJXUH������6KDSHG�EXUVW�FRPPDQGV

)LJXUH������'XDO�FRPPDQGV
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)LJXUH������6WHUHR�FRPPDQGV

)LJXUH�����9DULDEOH�SKDVH�FRPPDQGV

)LJXUH������,0'��'�$��&&,)�')'�PRGH�FRPPDQGV

)LJXUH�������,0'��'�$��6037(�',1�PRGH�FRPPDQGV
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�$*(1�$03/
6HWV�WKH�DPSOLWXGH�RI�WKH�DQDORJ�JHQHUDWRU�RXWSXW�IRU�WKH
LQGLFDWHG�FKDQQHO�

7KH�PLQLPXP�VLJQDO�DPSOLWXGH�VHWWLQJ�LV�����9��7KH�PD[LPXP
VLJQDO�DPSOLWXGH�LV�GHSHQGHQW�XSRQ�ZDYHIRUP�W\SH��IUHTXHQF\
DQG�RXWSXW�FRQILJXUDWLRQ�

7KH�PD[LPXP�DPSOLWXGH�LV�UHGXFHG�WR�����RI�QRUPDO�IRU
IUHTXHQFLHV�EHORZ����+]�DQG�DERYH����N+]�

7KH�PD[LPXP�DPSOLWXGH�IRU�WKH�XQEDODQFHG�RXWSXW
FRQILJXUDWLRQ�LV�����RI�WKH�EDODQFHG�FRQILJXUDWLRQ

7KH�PD[LPXP�DPSOLWXGH�IRU�QRLVH�DQG�VTXDUH�ZDYHIRUPV�LV
����WKDW�RI�WKH�RWKHU�ZDYHIRUPV�

7KHVH�UHODWLRQVKLSV�DUH�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�WDEOH�V��
1RWH�WKDW�DOO�UHODWLRQVKLSV�DUH�UHODWLYH�WR�D�PD[LPXP�YROWDJH�RI
������9�

$OO�ZDYHIRUPV�H[FHSW�1RLVH�DQG�6TXDUH

0$;,080� �������9

%DODQFHG

Freq Ampl

<20 Hz 0.5 MAX

20 Hz - 50 kHz MAX

>50 kHz 0.5 MAX

8QEDODQFHG

Freq Ampl

<20Hz 0.25 MAX

20Hz - 50kHz 0.5 MAX

>50 kHz 0.25 MAX

6TXDUH

%DODQFHG

Freq Ampl

<20 Hz Not allowed

20 Hz - 20 kHz 0.5 MAX

>20 kHz Not allowed

8QEDODQFHG

Freq Ampl

<20 Hz Not allowed

20 Hz - 20 kHz 0.25 MAX

>20 kHz Not allowed
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1RLVH

%DODQFHG

Freq Ampl

<20 Hz Not allowed

20 Hz - 100 kHz 0.5 MAX

>100 kHz Not allowed

8QEDODQFHG

Freq Ampl

<20 Hz Not allowed

20 Hz - 100 kHz 0.25 MAX

>100 kHz Not allowed

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$%�_�$�_�%�`

• DPSO����QUI!���UDQJH��VHH�WDEOH�DERYH��^�9�_�'%5�_
'%8�_�'%9�_�'%0�_�,'%5�_�93�_�933�_�:�`

(UURU�V�� $Q�RXW�RI�UDQJH�HUURU�ZLOO�EH�UHSRUWHG�LI�WKH�DPSOLWXGH�VHWWLQJ�LV
RXW�RI�UDQJH�IRU�WKH�FXUUHQW�FRPELQDWLRQ�RI�RXWSXW
FRQILJXUDWLRQ��IUHTXHQF\��DQG�ZDYHIRUP�

'HIDXOW� $%������9

5HODWHG�&RPPDQGV� �$*(1�&21)LJ���$*(1�)5(4���$*(1�:)0���$*(1�$03/"

&RPPDQG�6\QWD[� �$*(1�$03/�FKDQQHO��DPSO

([DPSOH� :AGEN:AMPL AB,2.0V

�$*(1�$03/"
5HWXUQV�WKH�DPSOLWXGH�VHWWLQJ�IRU�WKH�LQGLFDWHG�FKDQQHO��LQ�WKH
VSHFLILHG�XQLWV��

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• XQLWV���^�9�_�'%5�_�'%8�_�'%9�_�'%0�_�,'%5�_
93�_�933�_�:�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• DPSO����QUI!�^�9�_�'%5�_�'%8�_�'%9�_�'%0�_
,'%5�_�93�_�933�_�:�`

5HODWHG�&RPPDQGV� �$*(1�)5(4���$*(1�$03/

&RPPDQG�6\QWD[� �$*(1�$03/"�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �$*(1�$03/�UHVSRQVHBFKDQQHO��DPSO

([DPSOH� :AGEN:AMPL? A,DBU

5HVSRQVH� :AGEN:AMPL A,8.23871DBU
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�$*(1�%85LQWHUYDO
6HWV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�VLQH�EXUVW�LQWHUYDO�ZKHQ�WKH
JHQHUDWRU�ZDYHIRUP�LV�6,1(�%8567�RU�6,1(�*%8567�RU
6,1�7%8567��7KH�EXUVW�LQWHUYDO�LV�WKH�VXP�RI�WKH�EXUVW�RQ
WLPH�DQG�WKH�EXUVW�RII�WLPH��&RPPDQGV�DIIHFWLQJ�WKH�EXUVW
LQWHUYDO�DQG�EXUVW�RQ�WLPH�PXVW�EH�LVVXHG�LQ�D�VHTXHQFH�WKDW
HQVXUHV�WKH�EXUVW�LQWHUYDO�LV�DOZD\V�JUHDWHU�WKDQ�WKH�EXUVW�RQ
WLPH�

7KH�FRPPDQG�DUJXPHQW�LV�

• F\FOHV����QU�!���UDQJH��≥����≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� �$*(1�%85LQWHUYDO"���$*(1�%857LPHRQ���$*(1�%85/HYHO�
�$*(1�:)0

&RPPDQG�6\QWD[� �$*(1�%85LQWHUYDO�F\FOHV

([DPSOH� :AGEN:BURINTERVAL 1000

�$*(1�%85LQWHUYDO"
5HWXUQV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�LQWHUYDO��VHH�GLDJUDP
XQGHU��$*(1�%85,17(59$/��

5HVSRQVH�DUJXPHQW�V��

• F\FOHV����QU�!

5HODWHG�&RPPDQGV� �$*(1�%85LQWHUYDO

&RPPDQG�6\QWD[� �$*(1�%85LQWHUYDO"

5HVSRQVH�6\QWD[� �$*(1�%85LQWHUYDO�F\FOHV

([DPSOH� :AGEN:BURINTERVAL?

5HVSRQVH� :AGEN:BURINTERVAL 1000
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�$*(1�%85/HYHO
6HWV�WKH�DPSOLWXGH�RI�WKH�EXUVW�VLJQDO�GXULQJ�WKH��EXUVW�RII
WLPH���VHH�GLDJUDP�XQGHU��$*(1�%85,17(59$/���7KLV
DPSOLWXGH�LV�H[SUHVVHG�UHODWLYH�WR�WKH��EXUVW�RQ�WLPH�
DPSOLWXGH�

7KH�FRPPDQG�DUJXPHQW�LV�

• OHYHO����QUI!��UDQJH��≥���������≤�����3&7�
^�3&7�_�'%�_�330�_�;B<�`

'HIDXOW� �����3&7

5HODWHG�&RPPDQGV� �$*(1�$03/���$*(1�%85LQWHUYDO���$*(1�%857LPHRQ�
�$*(1�%85/HYHO"���$*(1�:)0

&RPPDQG�6\QWD[� �$*(1�%85/HYHO�OHYHO

([DPSOH� :AGEN:BURLEVEL 12.5PCT

�$*(1�%85/HYHO"
5HWXUQV�WKH�EXUVW�RII�WLPH�DPSOLWXGH��UHODWLYH�WR�WKH�EXUVW�RQ
WLPH�DPSOLWXGH��

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�3&7�_�'%�_�330�_�;B<�`

5HVSRQVH�DUJXPHQW�V��

• OHYHO����QUI!�^�3&7�_�'%�_�330�_�;B<�`

5HODWHG�&RPPDQGV� �$*(1�%85/HYHO

&RPPDQG�6\QWD[� �$*(1�%85/HYHO"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�%85/HYHO�OHYHO

([DPSOH� :AGEN:BURLEVEL? PCT

5HVSRQVH� :AGEN:BURLEVEL 12.549PCT

�$*(1�%857LPHRQ
6HWV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�RQ�WLPH��$Q�H[HFXWLRQ
HUURU�ZLOO�EH�JHQHUDWHG�LI�EXUVW�VHWXS�FRPPDQGV�DUH�QRW�VHQW�LQ
DQ�RUGHU�WKDW�HQVXUHV�WKH�EXUVW�RQ�WLPH�ZLOO�DOZD\V�EH�OHVV�WKDQ
WKH�EXUVW�LQWHUYDO�

7KH�FRPPDQG�DUJXPHQW�LV�

• F\FOHV����QU�!���UDQJH��≥����≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� �$*(1�%85LQWHUYDO���$*(1�%85/HYHO�

�$*(1�:)0���$*(1�%857LPHRQ"

&RPPDQG�6\QWD[� �$*(1�%857LPHRQ�F\FOHV

([DPSOH� :AGEN:BURTIMEON 50
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�$*(1�%857LPHRQ"
5HWXUQV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�RQ�WLPH�

5HVSRQVH�DUJXPHQW�V��

• F\FOHV����QU�!

5HODWHG�&RPPDQGV� �$*(1�%857LPHRQ

&RPPDQG�6\QWD[� �$*(1�%857LPHRQ"

5HVSRQVH�6\QWD[� �$*(1�%857LPHRQ�F\FOHV

([DPSOH� :AGEN:BURTIMEON?

5HVSRQVH� :AGEN:BURTIMEON 50
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�$*(1�&&,)
7KHVH�FRPPDQGV�VHW�WKH�SDUDPHWHUV�IRU�WKH�DQDORJ�&&,)�LQWHUPRGXODWLRQ�ZDYHIRUP
SURYLGHG�E\�WKH�,0'�RSWLRQ��7KHVH�SDUDPHWHUV�DUH�XVHG�ZKHQHYHU�WKH�&&,)�ZDYHIRUP�LV
VHOHFWHG�ZLWK�WKH��$*(1�:)0�,0'��&&,)�FRPPDQG�

1RWH��7KHVH�ZDYHIRUPV�DUH�XQDYDLODEOH�LI�WKH�,0'�RSWLRQ�LV�QRW�LQVWDOOHG��$Q

H[HFXWLRQ�HUURU�ZLOO�EH�UHSRUWHG�LI�WKHVH�FRPPDQGV�DUH�UHFHLYHG�ZLWK�QR�,0'

RSWLRQ�LQVWDOOHG�

�$*(1�&&,)�&)5HT
6HWV�WKH�FHQWHU�IUHTXHQF\�RI�WKH�WZR�WRQH�&&,)
LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP��7KH�WZR�WRQHV�ZLOO�EH�HTXDOO\
VSDFHG�DERYH�DQG�EHORZ�WKLV�FHQWHU�IUHTXHQF\��WKHUH�LV�QR
VLJQDO�DW�WKH�FHQWHU�IUHTXHQF\��

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!��UDQJH��≥�������≤��������+=��^
+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`

'HIDXOW� ������+=

5HODWHG�&RPPDQGV� �$*(1�:)0�$*(1�&&,)�,0)5HT

&RPPDQG�6\QWD[� �$*(1�&&,)�&)5HT�IUHTXHQF\

([DPSOH� :AGEN:CCIF:CFREQ 15000HZ

�$*(1�&&,)�&)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�FHQWHU�IUHTXHQF\�RI�WKH�WZR
WRQH�&&,)�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �$*(1�&&,)�&)5HT

&RPPDQG�6\QWD[� �$*(1�&&,)�&)5HT"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�&&,)�&)5HT�IUHTXHQF\

([DPSOH� :AGEN:CCIF:CFREQ? HZ

5HVSRQVH� :AGEN:CCIF:CFREQ 15000HZ
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�$*(1�&&,)�,0)5HT
6HWV�WKH�GLIIHUHQFH�IUHTXHQF\�RI�WKH�WZR�WRQH�&&,)
LQWHUPRGXODWLRQ�GLVWRUWLRQ�WHVW�ZDYHIRUP�LQ�KHUW]�XQLWV��7KLV
FRPPDQG�DFFHSWV�DQ\��QUI!�QXPEHU�EXW�FRHUFHV�WKH�VHWWLQJ
DFFRUGLQJ�WR�WKH�WDEOH�EHORZ�

Argument Range

low limit (>=) high limit (<) Setting

0.0 Hz 89.4 Hz 80 Hz

89.4 Hz 109.4 Hz 100 Hz

109.4 Hz 129.6 Hz 120 Hz

129.6 Hz 153 Hz 140 Hz

153 Hz 218 Hz 200 Hz

218 Hz 354 Hz 250 Hz

354 Hz 706 Hz 500 Hz

706 Hz -- 1000 Hz

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!��UDQJH��!����≤��(���+=�

'HIDXOW� ����

5HODWHG�&RPPDQGV� �$*(1�:)0��$*(1�&&,)�+,)5HT

&RPPDQG�6\QWD[� �$*(1�&&,)�,0)5HT�IUHTXHQF\

([DPSOH� :AGEN:CCIF:IMFREQ 400

�$*(1�&&,)�,0)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�GLIIHUHQFH�IUHTXHQF\�RI�WKH
WZR�WRQH�&&,)�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�LQ�KHUW]�XQLWV�
7KH�UHVSRQVH�ZLOO�EH�RQH�RI������������������������������
����������

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QU�!��UDQJH�����_�����_�����_�����_
����_�����_�����_�������

5HODWHG�&RPPDQGV� �$*(1�&&,)�,0)5HT

&RPPDQG�6\QWD[� �$*(1�&&,)�,0)5HT"

5HVSRQVH�6\QWD[� �$*(1�&&,)�,0)5HT�IUHTXHQF\

([DPSOH� :AGEN:CCIF:IMFREQ?

5HVSRQVH� :AGEN:CCIF:IMFREQ 500
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�$*(1�&21)LJ
6HWV�WKH�DQDORJ�JHQHUDWRU�RXWSXW�FRQILJXUDWLRQ��7KH�SRVVLEOH
VHWWLQJV�DUH�EDODQFHG�IORDW��%)���EDODQFHG�JURXQG��%*��
XQEDODQFHG�IORDW��8)���XQEDODQFHG�JURXQG��8*���FRPPRQ
PRGH�WHVW��&076W��

7KH�FRPPDQG�DUJXPHQW�LV�

• FRQILJXUDWLRQ���^�%)�_�%*�_�&076W�_�8)�_�8*�`

'HIDXOW� %)

5HODWHG�&RPPDQGV� �$*(1�&21)LJ"

&RPPDQG�6\QWD[� �$*(1�&21)LJ�FRQILJXUDWLRQ

([DPSOH� :AGEN:CONFIG BF

�$*(1�&21)LJ"
5HWXUQV�WKH�FXUUHQW�RXWSXW�FRQILJXUDWLRQ�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• FRQILJXUDWLRQ���^�%)�_�%*�_�&076W�_�8)�_�8*�`

5HODWHG�&RPPDQGV� �$*(1�&21)LJ

&RPPDQG�6\QWD[� �$*(1�&21)LJ"

5HVSRQVH�6\QWD[� �$*(1�&21)LJ�FRQILJXUDWLRQ

([DPSOH� :AGEN:CONFIG?

5HVSRQVH� :AGEN:CONFIG BF
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�$*(1�'$,0G�&&,)
7KHVH�FRPPDQGV�VHW�WKH�,0'��'�$��SDUDPHWHUV�IRU�WKH�GLJLWDOO\�JHQHUDWHG�&&,)�ZDYHIRUP
SURYLGHG�WKURXJK�WKH�6\VWHP�7ZR�'�$�FRQYHUWHUV��7KHVH�SDUDPHWHUV�DUH�XVHG�ZKHQHYHU�WKH
,0'��'�$��ZDYHIRUP�LV�VHOHFWHG�ZLWK�WKH��$*(1�:)0�'$,0G��&&,)�FRPPDQG�

1RWH��7KHVH�ZDYHIRUPV�DUH�XQDYDLODEOH�IRU�PRGHO�6<6������ZKLFK�KDV�QR

'63��$Q�H[HFXWLRQ�HUURU�ZLOO�EH�UHSRUWHG�LI�WKHVH�FRPPDQGV�DUH�UHFHLYHG

ZLWK�QR�'63�RSWLRQ�LQVWDOOHG�

�$*(1�'$,0G�&&,)�&)5HT
6HWV�WKH�FHQWHU�IUHTXHQF\�RI�WKH�WZR�WRQH�GLJLWDOO\�JHQHUDWHG
&&,)�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP��7KH�WZR�WRQHV�ZLOO�EH
HTXDOO\�VSDFHG�DERYH�DQG�EHORZ�WKLV�FHQWHU�IUHTXHQF\��WKHUH�LV
QR�VLJQDO�DW�WKH�FHQWHU�IUHTXHQF\��

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!��UDQJH��≥�������≤�������+=��^
+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`

'HIDXOW� ������+=

5HODWHG�&RPPDQGV� �$*(1�:)0�$*(1�'$,0G�&&,)�,0)5HT

&RPPDQG�6\QWD[� �$*(1�'$,0G�&&,)�&)5HT�IUHTXHQF\

([DPSOH� :AGEN:DAIMD:CCIF:CFREQ 15000HZ

�$*(1�'$,0G�&&,)�&)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�FHQWHU�IUHTXHQF\�RI�WKH�WZR
WRQH�GLJLWDOO\�JHQHUDWHG�&&,)�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �$*(1�'$,0G�&&,)�&)5HT

&RPPDQG�6\QWD[� �$*(1�'$,0G�&&,)�&)5HT"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�'$,0G�&&,)�&)5HT�IUHTXHQF\

([DPSOH� :AGEN:DAIMD:CCIF:CFREQ? HZ

5HVSRQVH� :AGEN:DAIMD:CCIF:CFREQ 15000HZ
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�$*(1�'$,0G�&&,)�,0)5HT
6HWV�WKH�GLIIHUHQFH�IUHTXHQF\�RI�WKH�WZR�WRQH�GLJLWDOO\
JHQHUDWHG�&&,)�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�LQ�KHUW]�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��≥�����≤�������

'HIDXOW� ����

5HODWHG�&RPPDQGV� �$*(1�:)0��$*(1�'$,0G�&&,)�&)5HT

&RPPDQG�6\QWD[� �$*(1�'$,0G�&&,)�,0)5HT�IUHTXHQF\

([DPSOH� :AGEN:DAIMD:CCIF:IMFREQ 500

�$*(1�'$,0G�&&,)�,0)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�GLIIHUHQFH�IUHTXHQF\�RI�WKH
WZR�WRQH�GLJLWDOO\�JHQHUDWHG�&&,)�LQWHUPRGXODWLRQ�WHVW
ZDYHIRUP�LQ�KHUW]�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!

5HODWHG�&RPPDQGV� �$*(1�'$,0G�&&,)�,0)5HT

&RPPDQG�6\QWD[� �$*(1�'$,0G�&&,)�,0)5HT"

5HVSRQVH�6\QWD[� �$*(1�'$,0G�&&,)�,0)5HT�IUHTXHQF\

([DPSOH� :AGEN:DAIMD:CCIF:IMFREQ?

5HVSRQVH� :AGEN:DAIMD:CCIF:IMFREQ 500
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�$*(1�'$,0G�6037H
7KHVH�FRPPDQGV�VHW�WKH�,0'��'�$��SDUDPHWHUV�IRU�WKH�GLJLWDOO\�JHQHUDWHG�6037(�ZDYHIRUP
SURYLGHG�WKURXJK�WKH�6\VWHP�7ZR�'�$�FRQYHUWHUV��7KHVH�SDUDPHWHUV�DUH�XVHG�ZKHQHYHU�WKH
,0'��'�$��ZDYHIRUP�LV�VHOHFWHG�ZLWK�WKH��$*(1�:)0�'$,0G��6037H�FRPPDQG�

1RWH��7KHVH�ZDYHIRUPV�DUH�XQDYDLODEOH�IRU�PRGHO�6<6������ZKLFK�KDV�QR

'63��$Q�H[HFXWLRQ�HUURU�ZLOO�EH�UHSRUWHG�LI�WKHVH�FRPPDQGV�DUH�UHFHLYHG

ZLWK�QR�'63�RSWLRQ�LQVWDOOHG�

�$*(1�'$,0G�6037H�+,)5HT
6HWV�WKH�KLJK�IUHTXHQF\��XSSHU�IUHTXHQF\��RI�WKH�WZR�WRQH
GLJLWDOO\�JHQHUDWHG�6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!��UDQJH��≥�������≤�������+=��^
+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`

'HIDXOW� �����+=

5HODWHG�&RPPDQGV� �$*(1�:)0��$*(1�'$,0G�6037H�,0)5HT�

$*(1�'$,0G�6037H�5$7LR

&RPPDQG�6\QWD[� �$*(1�'$,0G�6037H�+,)5HT�IUHTXHQF\

([DPSOH� :AGEN:DAIMD:SMPTE:HIFREQ 7000HZ

�$*(1�'$,0G�6037H�+,)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�KLJK�IUHTXHQF\��XSSHU��RI
WKH�WZR�WRQH�GLJLWDOO\�JHQHUDWHG�6037(�LQWHUPRGXODWLRQ�WHVW
ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �$*(1�'$,0G�6037H�+,)5HT

&RPPDQG�6\QWD[� �$*(1�'$,0G�6037H�+,)5HT"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�'$,0G�6037H�+,)5HT�IUHTXHQF\

([DPSOH� :AGEN:DAIMD:SMPTE:HIFREQ? HZ

5HVSRQVH� :AGEN:DAIMD:SMPTE:HIFREQ 7000HZ
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�$*(1�'$,0G�6037H�,0)5HT
6HWV�WKH�ORZ�IUHTXHQF\�RI�WKH�WZR�WRQH�GLJLWDOO\�JHQHUDWHG
6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�LV�LQ�KHUW]�XQLWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��≥�����≤������

'HIDXOW� ��

5HODWHG�&RPPDQGV� �$*(1�:)0��$*(1�'$,0G�6037H�+,)5HT�

$*(1�'$,0G�6037H�5DWLR

&RPPDQG�6\QWD[� �$*(1�'$,0G�6037H�,0)5HT�IUHTXHQF\

([DPSOH� :AGEN:DAIMD:SMPTE:IMFREQ 250

�$*(1�'$,0G�6037H�,0)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�ORZ�IUHTXHQF\�RI�WKH�WZR
WRQH�GLJLWDOO\�JHQHUDWHG�6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP
LQ�KHUW]�XQLWV�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!���UDQJH��≥�����≤������

5HODWHG�&RPPDQGV� �$*(1�'$,0G�6037H�,0)5HT

&RPPDQG�6\QWD[� �$*(1�'$,0G�6037H�,0)5HT"

5HVSRQVH�6\QWD[� �$*(1�'$,0G�6037H�,0)5HT�IUHTXHQF\

([DPSOH� :AGEN:DAIMD:SMPTE:IMFREQ?

5HVSRQVH� :AGEN:DAIMD:SMPTE:IMFREQ 250

�$*(1�'$,0G�6037H�5$7LR
6HWV�WKH�DPSOLWXGH�UDWLR�RI�WKH�ORZ�IUHTXHQF\�VLQHZDYH�WR�WKH
KLJK�IUHTXHQF\�VLQHZDYH�IRU�WKH�GLJLWDOO\�JHQHUDWHG�6037(
LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• UDWLR����QUI!��UDQJH��≥��H����≤�����^�;B<�_�'%�_
3&7�_�330�`

'HIDXOW� ������;B<

5HODWHG�&RPPDQGV� �$*(1�:)0��$*(1�'$,0G�6037H�+,)5HT�

�$*(1�'$,0G�6037H�,0)5HT�

�$*(1�'$,0G�6037H�5$7LR"

&RPPDQG�6\QWD[� �$*(1�'$,0G�6037H�5$7LR�UDWLR

([DPSOH� :AGEN:DAIMD:SMPTE:RATIO -10DB
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�$*(1�'$,0G�6037H�5$7LR"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�DPSOLWXGH�UDWLR�RI�WKH�ORZ
IUHTXHQF\�VLQHZDYH�WR�WKH�KLJK�IUHTXHQF\�VLQHZDYH�IRU�WKH
GLJLWDOO\�JHQHUDWHG�6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�;B<�_�'%�_�3&7�_�330�`

5HVSRQVH�DUJXPHQW�V��

• UDWLR����QUI!�^�;B<�_�'%�_�3&7�_�330�`

5HODWHG�&RPPDQGV� �$*(1�'$,0G�6037H�5$7LR

&RPPDQG�6\QWD[� �$*(1�'$,0G�6037H�5$7LR"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�'$,0G�6037H�5$7LR�UDWLR

([DPSOH� :AGEN:DAIMD:SMPTE:RATIO? PCT

5HVSRQVH� :AGEN:DAIMD:SMPTE:RATIO 31.6228PCT
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�$*(1�'$6LQH
7KHVH�FRPPDQGV�FRQWURO�WKH�SDUDPHWHUV�IRU�WKH�GLJLWDOO\�JHQHUDWHG�'�$�6LQHZDYH�IXQFWLRQV
SURYLGHG�E\�WKH�6\VWHP�7ZR�'�$�FRQYHUWHUV�YLD�WKH�DQDORJ�JHQHUDWRU�RXWSXW�

1RWH��7KHVH�ZDYHIRUPV�DUH�XQDYDLODEOH�IRU�PRGHO�6<6������ZKLFK�KDV�QR

'63��$Q�H[HFXWLRQ�HUURU�ZLOO�EH�UHSRUWHG�LI�WKHVH�FRPPDQGV�DUH�UHFHLYHG

ZLWK�QR�'63�RSWLRQ�LQVWDOOHG�

�$*(1�'$6LQH�%85LQWHUYDO
6HWV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�VKDSHG�EXUVW�LQWHUYDO��7KH
EXUVW�LQWHUYDO�LV�WKH�VXP�RI�WKH�EXUVW�RQ�WLPH�DQG�WKH�EXUVW�RII
WLPH���&RPPDQGV�DIIHFWLQJ�WKH�EXUVW�LQWHUYDO�DQG�EXUVW�RQ�WLPH
PXVW�EH�LVVXHG�LQ�D�VHTXHQFH�WKDW�HQVXUHV�WKH�EXUVW�LQWHUYDO�LV
DOZD\V�JUHDWHU�WKDQ�WKH�EXUVW�RQ�WLPH�

7KH�FRPPDQG�DUJXPHQW�LV�

• F\FOHV����QU�!���UDQJH��≥����≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�%85LQWHUYDO"�

�$*(1�'$6LQH�%857LPHRQ����$*(1�:)0

&RPPDQG�6\QWD[� �$*(1�'$6LQH�%85LQWHUYDO�F\FOHV

([DPSOH� :AGEN:DASINE:BURINTERVAL 1000

�$*(1�'$6LQH�%85LQWHUYDO"
5HWXUQV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�LQWHUYDO��VHH�GLDJUDP
XQGHU��$*(1�'$6,1(�%85,17(59$/��

5HVSRQVH�DUJXPHQW�V��

• F\FOHV����QU�!

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�%85LQWHUYDO

&RPPDQG�6\QWD[� �$*(1�'$6LQH�%85LQWHUYDO"

5HVSRQVH�6\QWD[� �$*(1�'$6LQH�%85LQWHUYDO�F\FOHV

([DPSOH� :AGEN:DASINE:BURINTERVAL?

5HVSRQVH� :AGEN:DASINE:BURINTERVAL 1000



:AGEN:DASine:BURTimeon Analog Generator Commands

6-18 System Two GPIB Programmer’s Reference

�$*(1�'$6LQH�%857LPHRQ
6HWV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�RQ�WLPH��&RPPDQGV
PXVW�EH�VHQW�LQ�DQ�RUGHU�WKDW�HQVXUHV�WKH�EXUVW�RQ�WLPH�ZLOO
DOZD\V�EH�OHVV�WKDQ�WKH�EXUVW�LQWHUYDO���2WKHUZLVH��DQ�H[HFXWLRQ
HUURU�ZLOO�EH�JHQHUDWHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• F\FOHV����QU�!���UDQJH��≥����≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�%85LQWHUYDO���$*(1�:)0�

�$*(1�'$6LQH�%857LPHRQ"

&RPPDQG�6\QWD[� �$*(1�'$6LQH�%857LPHRQ�F\FOHV

([DPSOH� :AGEN:DASINE:BURTIMEON 50

�$*(1�'$6LQH�%857LPHRQ"
5HWXUQV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�RQ�WLPH�

5HVSRQVH�DUJXPHQW�V��

• F\FOHV����QU�!

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�%857LPHRQ

&RPPDQG�6\QWD[� �$*(1�'$6LQH�%857LPHRQ"

5HVSRQVH�6\QWD[� �$*(1�'$6LQH�%857LPHRQ�F\FOHV

([DPSOH� :AGEN:DASINE:BURTIMEON?

5HVSRQVH� :AGEN:DASINE:BURTIMEON 50
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�$*(1�'$6LQH�)54�
6HWV�D�IUHTXHQF\�IRU�WKH�GLJLWDOO\�JHQHUDWHG�VLQHZDYHV�DYDLODEOH
ZLWK�WKH��$*(1�:)0�'$6LQH�IXQFWLRQV���6,1(��93+DVH�
67(5HR��'8$/��6+$3HG���7KH�IUHTXHQF\�RI�WKLV�VLQHZDYH�LV
GHILQHG�IRU�HDFK�IXQFWLRQ�LQ�WKH�WDEOH�EHORZ�

SINE Single sinewave frequency for both channels A &
B

VPHase Single sinewave frequency for both channels A &
B with variable phase for channel B.

STEReo Channel A sinewave frequency

DUAL Two tone sinewave signal, controls the frequency
of the higher amplitude sinewave.

SHAPed Frequency of sinewave (duration set in the
BURTimeon command, and interval between the
start of consecutive bursts set by BURinterval
command). The shaped burst uses a raised
cosine shape rather than the rectangular shape of
the normal burst.

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!��UDQJH��≥�����≤��������^�+=�_
&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`

'HIDXOW� ��������+=

5HODWHG�&RPPDQGV� �$*(1�:)0���$*(1�'$6LQH�)54����$*(1�'$6LQH�5$7LR�
�$*(1�'$6LQH�)54�"

&RPPDQG�6\QWD[� �$*(1�'$6LQH�)54��IUHTXHQF\

([DPSOH� :AGEN:DASINE:FRQ1 15500HZ
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�$*(1�'$6LQH�)54�"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�)UHTXHQF\���FRQWURO�IRU
GLJLWDOO\�JHQHUDWHG�VLQHZDYHV�DYDLODEOH�ZLWK�WKH��$*(1�:)0
'$6LQH�IXQFWLRQ�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!��^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�)54�

&RPPDQG�6\QWD[� �$*(1�'$6LQH�)54�"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�'$6LQH�)54��IUHTXHQF\

([DPSOH� :AGEN:DASINE:FRQ1? HZ

5HVSRQVH� :AGEN:DASINE:FRQ1 15500HZ

�$*(1�'$6LQH�)54�
6HWV�RQH�RI�WKH�WZR�VLQHZDYH�IUHTXHQFLHV�DYDLODEOH�IRU�WKH
67(5HR�DQG�'8$/�GLJLWDOO\�JHQHUDWHG�ZDYHIRUPV�DYDLODEOH
ZLWK�WKH��$*(1�:)0�'$6LQH�IXQFWLRQV��7KH�VLJQDO�GHILQLWLRQ
IRU�WKH�VLQHZDYH�DW�WKLV�IUHTXHQF\�LV�GHILQHG�IRU�HDFK�IXQFWLRQ
LQ�WKH�WDEOH�EHORZ�

STEReo Channel B sinewave frequency

DUAL Controls the frequency of the reduced amplitude
sinewave (Reduced amplitude set with the
AGEN:RATio command).

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!��UDQJH��≥�����≤��������^�+=�_
&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`

'HIDXOW� ��������+=

5HODWHG�&RPPDQGV� �$*(1�:)0���$*(1�'$6LQH�)54����$*(1�'$6LQH�5$7LR�
�$*(1�'$6LQH�)54�"

&RPPDQG�6\QWD[� �$*(1�'$6LQH�)54��IUHTXHQF\

([DPSOH� :AGEN:DASINE:FRQ2 17500HZ
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�$*(1�'$6LQH�)54�"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�)54��FRQWURO�IRU�WKH
67(5HR�DQG�'8$/�GLJLWDOO\�JHQHUDWHG�VLQHZDYHV�DYDLODEOH
ZLWK�WKH��$*(1�:)0�'$6LQH�IXQFWLRQV�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�)54�

&RPPDQG�6\QWD[� �$*(1�'$6LQH�)54�"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�'$6LQH�)54��IUHTXHQF\

([DPSOH� :AGEN:DASINE:FRQ2? HZ

5HVSRQVH� :AGEN:DASINE:FRQ2 17500HZ

�$*(1�'$6LQH�5$7LR
6HWV�WKH�UDWLR�RI�WKH�)54��VLQHZDYH�DPSOLWXGH�UHODWLYH�WR�WKH
DPSOLWXGH�RI�WKH�)54��VLQHZDYH�IRU�WKH�GLJLWDOO\�JHQHUDWHG
'8$/�VLQHZDYH�ZDYHIRUP�DYDLODEOH�ZLWK�WKH���$*(1�:)0
'$6LQH��'8$/��IXQFWLRQ��7KH�)54��VLQHZDYH�DPSOLWXGH�ZLOO
DOZD\V�EH�≤�WKH�)54��VLQHZDYH�DPSOLWXGH�E\�WKLV�UDWLR�
5DQJHV�������G%�WR���G%����������WR���������WR��(���330�
�(���WR�����;�<�

7KH�FRPPDQG�DUJXPHQW�LV�

• UDWLR����QUI!��WDEOH�UDQJH��≥��H����≤���;B<��^�;B<�_
'%�_�3&7�_�330�`

'HIDXOW� ������;B<

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�)54����$*(1�'$6LQH�)54��

�$*(1�'$6LQH�5$7LR"

&RPPDQG�6\QWD[� �$*(1�'$6LQH�5$7LR�UDWLR

([DPSOH� :AGEN:DASINE:RATIO -50DB
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�$*(1�'$6LQH�5$7LR"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�UDWLR�RI�WKH�)54��VLQHZDYH
DPSOLWXGH�UHODWLYH�WR�WKH�DPSOLWXGH�RI�WKH�)54��VLQHZDYH�IRU
WKH�'8$/�GLJLWDOO\�JHQHUDWHG�VLQHZDYH�ZDYHIRUP�DYDLODEOH
ZLWK�WKH��$*(1�:)0�'$6LQH�IXQFWLRQV�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�'%�_�3&7�_�330�_�;B<�`

5HVSRQVH�DUJXPHQW�V��

• UDWLR����QUI!�^�'%�_�3&7�_�330�_�;B<�`

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�)54����$*(1�'$6LQH�)54��

�$*(1�'$6LQH�5$7LR

&RPPDQG�6\QWD[� �$*(1�'$6LQH�5$7LR"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�'$6LQH�5$7LR�UDWLR

([DPSOH� :AGEN:DASINE:RATIO? X_Y

5HVSRQVH� :AGEN:DASINE:RATIO 0.00316228X_Y

�$*(1�'$6LQH�93+DVH
6HWV�WKH�SKDVH�RI�WKH�FKDQQHO�%�VLQHZDYH�UHODWLYH�WR�WKH
FKDQQHO�$�VLQHZDYH�IRU�WKH�GLJLWDOO\�JHQHUDWHG�93+DVH
VLQHZDYH�ZDYHIRUP�SURYLGHG�E\�WKH��$*(1�:)0�'$6LQH�
93+DVH�FRPPDQG��8QLWV�DUH�GHJUHHV�

7KH�FRPPDQG�DUJXPHQW�LV�

• SKDVH����QUI!���UDQJH��≥�������≤���������

'HIDXOW� ����

5HODWHG�&RPPDQGV� �$*(1�:)0

&RPPDQG�6\QWD[� �$*(1�'$6LQH�93+DVH�SKDVH

([DPSOH� :AGEN:DASINE:VPHASE 70.5

�$*(1�'$6LQH�93+DVH"
5HWXUQV�WKH�SKDVH�RI�WKH�GLJLWDOO\�JHQHUDWHG�YDULDEOH�SKDVH
VLQHZDYH�ZDYHIRUPV�SURYLGHG�E\�WKH��$*(1�:)0�'$6LQH�
93+DVH�FRPPDQG��8QLWV�DUH�GHJUHHV�

5HVSRQVH�DUJXPHQW�V��

• SKDVH����QUI!

5HODWHG�&RPPDQGV� �$*(1�'$6LQH�93+DVH

&RPPDQG�6\QWD[� �$*(1�'$6LQH�93+DVH"

5HVSRQVH�6\QWD[� �$*(1�'$6LQH�93+DVH�SKDVH

([DPSOH� :AGEN:DASINE:VPHASE?

5HVSRQVH� :AGEN:DASINE:VPHASE 70.5
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�$*(1�)5(4
6HWV�WKH�DQDORJ�JHQHUDWRU�RXWSXW�IUHTXHQF\�IRU�DQDORJ
VLQHZDYH��LQFOXGLQJ�%8567��DQG�VTXDUHZDYH�ZDYHIRUPV��7KH
UDQJH�RI�YDOXHV�IRU�WKLV�FRPPDQG�LV�GHSHQGHQW�XSRQ�WKH
FXUUHQWO\�VHOHFWHG�ZDYHIRUP�W\SH��7KH�IROORZLQJ�WDEOH�GHWDLOV
WKH�IUHTXHQF\�UDQJH�IRU�HDFK�UHOHYDQW�ZDYHIRUP�

Waveform Type Specific Min Max

Sine (SINE) Sine (SINE) 10 204.775 k

Burst (BURSt) 20 100.012 k

Gated Burst (GBURst) 20 100.012 k

Triggered Burst (TBURst) 20 100.012 k

Square(SQUare) --- 20 20.012 k

Noise (NOISe) Psuedo-random Pink Bandpass (PPBP) 20 100.012 k

Random Pink Bandpass (RPBP) 100.012 k

Special D/A
(DASPecial)

Polarity (POLarity) 10 11.280 k

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!��UDQJH��≥�����≤��������+=��VHH
WDEOH�DERYH��^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

'HIDXOW� �����+=

5HODWHG�&RPPDQGV� �$*(1�)5(4"

&RPPDQG�6\QWD[� �$*(1�)5(4�IUHTXHQF\

([DPSOH� :AGEN:FREQ 1200HZ

�$*(1�)5(4"
5HWXUQV�WKH�FXUUHQW�DQDORJ�JHQHUDWRU�VLQHZDYH�RXWSXW
IUHTXHQF\�LQ�WKH�LQGLFDWHG�XQLWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �$*(1�)5(4"

&RPPDQG�6\QWD[� �$*(1�)5(4"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�)5(4�IUHTXHQF\

([DPSOH� :AGEN:FREQ? HZ

5HVSRQVH� :AGEN:FREQ 1200HZ
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�$*(1�+,$&FXUDF\
6HWV�WKH�DQDORJ�JHQHUDWRU�LQ�KLJK�DFFXUDF\��21��RU�IDVW�VHWWOLQJ
�2))��PRGH��+LJK�DFFXUDF\�PRGH�SURYLGHV�JUHDWHU�DFFXUDF\
DQG�UHVROXWLRQ��EXW�UHTXLUHV�IURP�����PLOOLVHFRQGV��DERYH���
+]��WR�����PLOOLVHFRQGV��DW����+]��IRU�FRPSOHWH�VHWWOLQJ�HDFK
WLPH�WKH�IUHTXHQF\�LV�FKDQJHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�2))�_�21�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �$*(1�+,$&FXUDF\"

&RPPDQG�6\QWD[� �$*(1�+,$&FXUDF\�VWDWH

([DPSOH� :AGEN:HIACCURACY ON

�$*(1�+,$&FXUDF\"
5HWXUQV�WKH�DQDORJ�JHQHUDWRU�KLJK�DFFXUDF\�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �$*(1�+,$&FXUDF\

&RPPDQG�6\QWD[� �$*(1�+,$&FXUDF\"

5HVSRQVH�6\QWD[� �$*(1�+,$&FXUDF\�VWDWH

([DPSOH� :AGEN:HIACCURACY?

5HVSRQVH� :AGEN:HIACCURACY ON

�$*(1�,03HGDQFH
6HWV�WKH�DQDORJ�JHQHUDWRU�RXWSXW�LPSHGDQFH��6HQGLQJ�DQ
LQYDOLG�LPSHGDQFH�IRU�WKH�FXUUHQW�RXWSXW�FRQILJXUDWLRQ�ZLOO
JHQHUDWH�DQ�H[HFXWLRQ�HUURU��7KH�YDOLG�FKRLFHV�DUH�VKRZQ�LQ
WKH�WDEOH�

Output Configuration Impedance(s)

Bal-Float, Bal-Ground, CMTST 40, 150, 600

Unbal-Float, Unbal-Ground 20, 600

7KH�FRPPDQG�DUJXPHQW�LV�

• LPSHGDQFH���^�=���_�=���_�=����_�=����`

'HIDXOW� =��

5HODWHG�&RPPDQGV� �$*(1�&21)LJ���$*(1�,03HGDQFH"��237"

&RPPDQG�6\QWD[� �$*(1�,03HGDQFH�LPSHGDQFH

([DPSOH� :AGEN:IMPEDANCE Z20
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�$*(1�,03HGDQFH"
5HWXUQV�WKH�DQDORJ�JHQHUDWRU�RXWSXW�LPSHGDQFH�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• LPSHGDQFH���^�=���_�=���_�=����_�=����`

5HODWHG�&RPPDQGV� �$*(1�,03HGDQFH

&RPPDQG�6\QWD[� �$*(1�,03HGDQFH"

5HVSRQVH�6\QWD[� �$*(1�,03HGDQFH�LPSHGDQFH

([DPSOH� :AGEN:IMPEDANCE?

5HVSRQVH� :AGEN:IMPEDANCE Z20

�$*(1�,19HUW
6HWV�WKH�DQDORJ�JHQHUDWRU�RXWSXW�SKDVH�LQYHUVLRQ�RI�WKH
LQGLFDWHG�FKDQQHO��,I�,QYHUW�LV�WXUQHG�21�WKH�RXWSXW�LV�VKLIWHG
����GHJUHHV��&KDQQHOV�$�DQG�%�DUH�LQ�SKDVH�ZKHQ�WKH�,QYHUW
VHWWLQJ�LV�WKH�VDPH�IRU�ERWK��ERWK�21�RU�ERWK�2))���,QYHUW�21
VKLIWV�WKH�DQDORJ�JHQHUDWRU�VLQHZDYH�DQG�VTXDUHZDYH
ZDYHIRUPV�����GHJUHHV�ZLWK�UHVSHFW�WR�WKH�JHQHUDWRU�6<1&
287387�VLJQDO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$%�_�$�_�%�`

• VWDWH���^�2))�_�21�`

'HIDXOW� $%��2))

5HODWHG�&RPPDQGV� �$*(1�,19HUW"

&RPPDQG�6\QWD[� �$*(1�,19HUW�FKDQQHO��VWDWH

([DPSOH� :AGEN:INVERT A,ON

�$*(1�,19HUW"
5HWXUQV�WKH�DQDORJ�JHQHUDWRU�RXWSXW�LQYHUW�VHWWLQJ�IRU�WKH
LQGLFDWHG�FKDQQHO�

7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �$*(1�,19HUW

&RPPDQG�6\QWD[� �$*(1�,19HUW"�FKDQQHO

5HVSRQVH�6\QWD[� �$*(1�,19HUW�UHVSRQVHBFKDQQHO��VWDWH

([DPSOH� :AGEN:INVERT? A

5HVSRQVH� :AGEN:INVERT A,ON
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�$*(1�2873XW
6HWV�WKH�DQDORJ�JHQHUDWRU�RXWSXWV�RQ�RU�RII�

2))�WXUQV�ERWK�$�DQG�%�RXWSXWV�2))�

$%�WXUQV�ERWK�$�DQG�%�RXWSXWV�21�

$�WXUQV�$�RXWSXW�21�DQG�%�RXWSXW�2))�

%�WXUQV�%�RXWSXW�21�DQG�$�RXWSXW�2))�

7KH�FRPPDQG�DUJXPHQW�LV�

• RXWSXWBFKDQQHO���^�2))�_�$�_�$%�_�%�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �$*(1�2873XW

&RPPDQG�6\QWD[� �$*(1�2873XW�RXWSXWBFKDQQHO

([DPSOH� :AGEN:OUTPUT A

�$*(1�2873XW"
5HWXUQV�WKH�RXWSXW�VWDWH�RI�WKH�DQDORJ�JHQHUDWRU�

5HVSRQVH�DUJXPHQW�V��

• RXWSXWBFKDQQHO���^�2))�_�$�_�$%�_�%�`

5HODWHG�&RPPDQGV� �$*(1�2873XW

&RPPDQG�6\QWD[� �$*(1�2873XW"

5HVSRQVH�6\QWD[� �$*(1�2873XW�RXWSXWBFKDQQHO

([DPSOH� :AGEN:OUTPUT?

5HVSRQVH� :AGEN:OUTPUT A
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�$*(1�5()
7KHVH�FRPPDQGV�VHW�WKH�UHIHUHQFH�YDOXHV�IRU�SDUDPHWHUV�IRU�WKH�DQDORJ�JHQHUDWRU�XQLWV�WKDW
UHTXLUH�UHIHUHQFHV�

�$*(1�5()�'%0
6HWV�WKH�'%0�XQLW�LPSHGDQFH�UHIHUHQFH�YDOXH�IRU�WKH�DQDORJ
JHQHUDWRU��7KH�DUJXPHQW�XQLW�LV�RKPV�

7KH�FRPPDQG�DUJXPHQW�LV�

• LPSHGDQFH����QUI!���UDQJH��!����≤��(����

'HIDXOW� �����

5HODWHG�&RPPDQGV� �$*(1�5()�'%0"

&RPPDQG�6\QWD[� �$*(1�5()�'%0�LPSHGDQFH

([DPSOH� :AGEN:REF:DBM 600

�$*(1�5()�'%0"
5HWXUQV�WKH�'%0�XQLW�LPSHGDQFH�UHIHUHQFH�YDOXH�IRU�WKH
DQDORJ�JHQHUDWRU��7KH�UHVSRQVH�XQLW�LV�RKPV�

5HVSRQVH�DUJXPHQW�V��

• LPSHGDQFH����QUI!

5HODWHG�&RPPDQGV� �$*(1�5()�'%0

&RPPDQG�6\QWD[� �$*(1�5()�'%0"

5HVSRQVH�6\QWD[� �$*(1�5()�'%0�LPSHGDQFH

([DPSOH� :AGEN:REF:DBM?

5HVSRQVH� :AGEN:REF:DBM 600

�$*(1�5()�'%5
6HWV�WKH�DQDORJ�JHQHUDWRU�'%5�XQLW�UHIHUHQFH�YDOXH�

7KH�FRPPDQG�DUJXPHQW�LV�

• VHWWLQJ����QUI!��UDQJH��!����≤��(���9��^�9�_�'%8�_
'%9�`

'HIDXOW� ������9�����G%X�

5HODWHG�&RPPDQGV� �$*(1�5()�'%5"

&RPPDQG�6\QWD[� �$*(1�5()�'%5�VHWWLQJ

([DPSOH� :AGEN:REF:DBR 1DBV
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�$*(1�5()�'%5"
5HWXUQV�WKH�FXUUHQW�'%5�XQLW�UHIHUHQFH�VHWWLQJ�IRU�WKH�DQDORJ
JHQHUDWRU�LQ�WKH�VSHFLILHG�XQLWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�9�_�'%8�_�'%9�`

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJ����QUI!�^�9�_�'%8�_�'%9�`

5HODWHG�&RPPDQGV� �$*(1�5()�'%5

&RPPDQG�6\QWD[� �$*(1�5()�'%5"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�5()�'%5�VHWWLQJ

([DPSOH� :AGEN:REF:DBR? V

5HVSRQVH� :AGEN:REF:DBR 1.12202V

�$*(1�5()�)5(4
6HWV�WKH�)5(4�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�DQDORJ�JHQHUDWRU�
7KH�DUJXPHQW�XQLW�LV�KHUW]�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��!����≤��(����

'HIDXOW� ����

5HODWHG�&RPPDQGV� �$*(1�5()�)5(4"

&RPPDQG�6\QWD[� �$*(1�5()�)5(4�IUHTXHQF\

([DPSOH� :AGEN:REF:FREQ 5000

�$*(1�5()�)5(4"
5HWXUQV�WKH�)5(4�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�DQDORJ
JHQHUDWRU��7KH�UHVSRQVH�XQLW�LV�KHUW]�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!

5HODWHG�&RPPDQGV� �$*(1�5()�)5(4

&RPPDQG�6\QWD[� �$*(1�5()�)5(4"

5HVSRQVH�6\QWD[� �$*(1�5()�)5(4�IUHTXHQF\

([DPSOH� :AGEN:REF:FREQ?

5HVSRQVH� :AGEN:REF:FREQ 5000

�$*(1�5()�:$77
6HWV�WKH�:$77�XQLW�LPSHGDQFH�UHIHUHQFH�YDOXH�IRU�WKH�DQDORJ
JHQHUDWRU��7KH�XQLW�LV�RKPV�

7KH�FRPPDQG�DUJXPHQW�LV�

• LPSHGDQFH����QUI!���UDQJH��!����≤��(����
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'HIDXOW� ���

5HODWHG�&RPPDQGV� �$*(1�5()�:$77"

&RPPDQG�6\QWD[� �$*(1�5()�:$77�LPSHGDQFH

([DPSOH� :AGEN:REF:WATT 2

�$*(1�5()�:$77"
5HWXUQV�WKH�:$77�XQLW�LPSHGDQFH�UHIHUHQFH�YDOXH�IRU�WKH
DQDORJ�JHQHUDWRU��7KH�UHVSRQVH�XQLW�LV�RKPV�

5HVSRQVH�DUJXPHQW�V��

• LPSHGDQFH����QUI!

5HODWHG�&RPPDQGV� �$*(1�5()�:$77

&RPPDQG�6\QWD[� �$*(1�5()�:$77"

5HVSRQVH�6\QWD[� �$*(1�5()�:$77�LPSHGDQFH

([DPSOH� :AGEN:REF:WATT?

5HVSRQVH� :AGEN:REF:WATT 2

�$*(1�6(7"
5HWXUQV�DOO�$QDORJ�*HQHUDWRU�VHWWLQJV��7KH�UHVSRQVH�FRQVLVWV�RI
D�VHTXHQFH�RI�WKH�$QDORJ�*HQHUDWRU�VHWWLQJV�WKDW�PD\�EH�VHQW
EDFN�WR�WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH�LQ�RUGHU�WR�UHVHW�DOO
DQDORJ�JHQHUDWRU�VHWWLQJV�WR�WKH�VDPH�VWDWH��1RWH�WKDW�VRPH
FRPPDQGV�DUH�VHQW�PRUH�WKDQ�RQFH�DQG�WUDQVLWLRQ�WKURXJK
VHYHUDO�VWDWHV�LQ�RUGHU�WR�DFKLHYH�D�ILQDO�KDUGZDUH�VWDWH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV�����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �VHH�DOO�RWKHU�JHQHUDWRU�FRPPDQGV�

&RPPDQG�6\QWD[� �$*(1�6(7"

5HVSRQVH�6\QWD[� �$*(1�6(7�VHWWLQJV

([DPSOH� :AGEN:SET?

5HVSRQVH�
:AGEN:REF:DBM 600;DBR 0.3873V;FREQ 1000;WAT

T 8;:AGEN:OUTPUT OFF;HIACCURACY OFF;CONFIG B
F;IMPEDANCE Z40;INVERT A,OFF;INVERT B,OFF;AM
PL A,0.999957V;AMPL B,0.999957V;FREQ 1000HZ;
WFM SINE,SINE;BURINTERVAL 3;BURLEVEL 10PCT;B
URTIMEON 1;:AGEN:CCIF:CFREQ 10000HZ;IMFREQ 8
0;:AGEN:SMPTE:HIFREQ 3000HZ;IMFREQ 60;:AGEN:
DAIMD:CCIF:CFREQ 10000HZ;IMFREQ 80;:AGEN:DAI
MD:SMPTE:HIFREQ 3000HZ;IMFREQ 80;RATIO 0.25X
_Y;:AGEN:DASINE:FRQ1 999.996HZ;FRQ2 999.996H
Z;BURINTERVAL 3;BURTIMEON 1;RATIO 0.25X_Y;VP
HASE 0
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�$*(1�6037H
7KHVH�FRPPDQGV�VHW�WKH�,0'�SDUDPHWHUV�IRU�WKH�DQDORJ�6037(�ZDYHIRUP�SURYLGHG�E\�WKH
,0'�RSWLRQ�IRU�6\VWHP�7ZR��7KHVH�SDUDPHWHUV�DUH�XVHG�ZKHQHYHU�WKH�6037(�ZDYHIRUP�LV
VHOHFWHG�ZLWK�WKH��$*(1�:)0�,0'��6037H�FRPPDQG�

1RWH��7KHVH�ZDYHIRUPV�DUH�XQDYDLODEOH�LI�WKH�,0'�RSWLRQ�LV�QRW�LQVWDOOHG��$Q

H[HFXWLRQ�HUURU�ZLOO�EH�UHSRUWHG�LI�WKHVH�FRPPDQGV�DUH�UHFHLYHG�ZLWK�QR�,0'

RSWLRQ�LQVWDOOHG�

�$*(1�6037H�+,)5HT
6HWV�WKH�KLJK�IUHTXHQF\��XSSHU�IUHTXHQF\��RI�WKH�WZR�WRQH
6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!��UDQJH��≥�������≤����������^�+=
_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`

'HIDXOW� ����

5HODWHG�&RPPDQGV� �$*(1�:)0�$*(1�6037H�,0)5HT

&RPPDQG�6\QWD[� �$*(1�6037H�+,)5HT�IUHTXHQF\

([DPSOH� :AGEN:SMPTE:HIFREQ 7000HZ

�$*(1�6037H�+,)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�KLJK�IUHTXHQF\��XSSHU��RI
WKH�DQDORJ�WZR�WRQH�6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �$*(1�6037H�+,)5HT

&RPPDQG�6\QWD[� �$*(1�6037H�+,)5HT"�XQLWV

5HVSRQVH�6\QWD[� �$*(1�6037H�+,)5HT�IUHTXHQF\

([DPSOH� :AGEN:SMPTE:HIFREQ? HZ

5HVSRQVH� :AGEN:SMPTE:HIFREQ 7000HZ
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�$*(1�6037H�,0)5HT
6HWV�WKH�ORZ�IUHTXHQF\�RI�WKH�WZR�WRQH�6037(
LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�LQ�KHUW]�XQLWV��7KLV�FRPPDQG
DFFHSWV�DQ\��QUI!�QXPEHU��EXW�FRHUFHV�WKH�VHWWLQJ�DFFRUGLQJ
WR�WKH�WDEOH�EHORZ�

Argument Range

low limit (>=) high limit (<) Setting

0.0 Hz 44.7 Hz 40 Hz

44.7 Hz 54.7 Hz 50 Hz

54.7 Hz 64.8 Hz 60 Hz

64.8 Hz 77 Hz 70 Hz

77 Hz 109 Hz 100 Hz

109 Hz 177 Hz 125 Hz

177 Hz 353 Hz 250 Hz

353 Hz --- 500 Hz

7KH�FRPPDQG�DUJXPHQW��LQ�KHUW]��LV�

• IUHTXHQF\����QUI!��UDQJH��!�������(���

'HIDXOW� ����

5HODWHG�&RPPDQGV� �$*(1�:)0��$*(1�6037H�+,)5HT

&RPPDQG�6\QWD[� �$*(1�6037H�,0)5HT�IUHTXHQF\

([DPSOH� :AGEN:SMPTE:IMFREQ 300

�$*(1�6037H�,0)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�ORZ�IUHTXHQF\�RI�WKH�WZR
WRQH�6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�LQ�KHUW]�XQLWV��7KH
TXHU\�UHVSRQVH�ZLOO�EH�RQH�RI��������������������������������
����

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QU�!

5HODWHG�&RPPDQGV� �$*(1�6037H�,0)5HT

&RPPDQG�6\QWD[� �$*(1�6037H�,0)5HT"

5HVSRQVH�6\QWD[� �$*(1�6037H�,0)5HT�IUHTXHQF\

([DPSOH� :AGEN:SMPTE:IMFREQ?

5HVSRQVH� :AGEN:SMPTE:IMFREQ 250
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�$*(1�:)0
6SHFLILHV�D�JHQHUDWRU�ZDYHIRUP�W\SH��$YDLODELOLW\�RI�VRPH
ZDYHIRUPV�UHTXLUHV�WKDW�VSHFLILF�KDUGZDUH�PRGXOHV�EH�SUHVHQW�
7KHVH�LQFOXGH�,0'�ZDYHIRUPV��,0'�RSWLRQ���EXUVW�WULJJHUHG�
JDWHG�VLQH��VTXDUH�ZDYHV��DQG�ZKLWH�SLQN�VHOHFWLYH�UDQGRP�RU
SVHXGR�UDQGRP�QRLVH�ZDYHIRUPV��%85�RSWLRQ���DQG�DOO�GLJLWDO
JHQHUDWHG�ZDYHIRUPV��'63�PRGXOH���$Q�([HFXWLRQ�HUURU�ZLOO
EH�UHSRUWHG�LI�D�ZDYHIRUP�LV�VHOHFWHG�LQ�WKH�DEVHQFH�RI�WKH
UHTXLUHG�KDUGZDUH�

Required
Hardware Option

Waveforms

BUR SINE (BURSt, TBURst, GBURst) NOISe (PP, PW,
PPBP, RP, RW, RPBP, USASi) SQUARe

IMD IMD (SMP1, SMP4, CCIF, D30, D100, DIMB)

DSP (Models
SYS-2322 &
SYS-2222)

IMDA, DAARbitrary, DAMLs, DASPecial

6RPH�ZDYHIRUP�W\SHV�PD\�EH�VSHFLILHG�ZLWK�RQO\�RQH
DUJXPHQW��ZKLOH�RWKHUV�UHTXLUH�WZR�DUJXPHQWV��7KH�ILUVW
DUJXPHQW�VSHFLILHV�WKH�W\SH�RI�ZDYHIRUP��7KH�VHFRQG
DUJXPHQW�VHOHFWV�D�VSHFLILF�ZDYHIRUP�VXE�W\SH�

,Q�WKH�FDVH�RI�6TXDUH�DQG�$UELWUDU\�ZDYHIRUP�W\SHV��D�VHFRQG
DUJXPHQW�LV�QRW�UHTXLUHG��EXW�D�VHFRQG�SDUDPHWHU�RI�121(
ZLOO�EH�DFFHSWHG��7KLV�FDSDELOLW\�LV�SURYLGHG�LQ�RUGHU�WR�VXSSRUW
PDFUR�GHILQLWLRQV�ZLWK�IL[HG�SODFH�KROGHUV�IRU�DUJXPHQW
YDULDEOHV�

,I�DUELWUDU\�ZDYHIRUP�LV�VSHFLILHG��D�JHQHUDWRU�DUELWUDU\
ZDYHIRUP�PXVW�DOUHDG\�EH�VSHFLILHG�ZLWK�WKH��'*(1�$5%:IP
FRPPDQG�RU�DQ�HUURU�ZLOO�EH�JHQHUDWHG��7KH��$*(1�:)0
'$$5%,75$5<�FRPPDQG�DQG�WKH��'*(1�:)0�$5%,75$5<
FRPPDQG�ERWK�XVH�WKH�VDPH�DUELWUDU\�ZDYHIRUP�ORDGHG�LQWR
WKH�'63�GLJLWDO�DUELWUDU\�ZDYHIRUP�JHQHUDWRU�EXIIHUV��6HH�WKH
�'*(1�$5%:IP�FRPPDQG�IRU�PRUH�GHWDLOV�
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Waveform Type
(argument 1)

Waveform sub-Type(argument 2)

D/A Arb Wfm
(DAARbitrary)

No argument required (but will accept NONE)

D/A IMD (DAIMd) CCIF/DFD (CCIF), SMPTE/DIN (SMPTe)

D/A Sine (DASine) Dual (DUAL), Shaped Burst (SHAPed), Normal
(SINE), Stereo (STEReo), Variable Phase
(VPHase)

IMD (IMD) CCIF/DFD (CCIF), DIM B (DIMB), DIM 100
(D100), DIM 30 (D30), SMPTE/DIN 1:1 (SMP1),
SMPTE/DIN 4:1 (SMP4)

D/A MLS (DAMLs) Pink #1 (P1), Pink #2 (P2), Pink #3 (P3), Pink #4
(P4), White #1 (W1), White #2 (W2), White #3
(W3), White #4 (W4)

Noise (NOISe) Pseudo-random Pink (PP), Pseudo-random White
(PW), Pseudo-random Pink BP (PPBP), Random
Pink (RP), Random White (RW), Random Pink BP
(RPBP), Burst USASI (USASi)

Sine (SINE) Normal Burst (BURSt), Gated Burst (GBURst),
Equalized Sine (EQSine), Normal Sine (SINE),
Trig Burst (TBURst)

Special D/A
(DASPecial)

Polarity (POLarity)

Square (SQUare) No argument required (but will accept NONE)

7KH�FRPPDQG�DUJXPHQWV�DUH�

• W\SH���^�6,1(�_�'$$5ELWUDU\�_�'$,0G�_�'$0/V�_
'$6LQH�_�'$63HFLDO�_�,0'�_�12,6H�_�648DUH�`

• VXEW\SH���^�6,1(�_�%856W�_�&&,)�_�'���_�'����_
',0%�_�'8$/�_*%85VW�_�121(�_�3��_�3��_�3��_
3��_�32/DULW\�_�33�_�33%3�_�3:�_�53�_�53%3�_�5:
_�6+$3HG�_�603��_�603��_�6037H�_�67(5HR�_
7%85VW�_�86$6L�_�93+DVH�_�:��_�:��_�:��_�:��`

'HIDXOW� 6,1(��6,1(

5HODWHG�&RPPDQGV� �'*(1�$5%:IP���'*(1�:)0���$*(1�:)0"

&RPPDQG�6\QWD[� �$*(1�:)0�W\SH>��VXEW\SH@

([DPSOH��� :AGEN:WFM SQUARE

([DPSOH��� :AGEN:WFM IMD,SMP1
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�$*(1�:)0"
5HWXUQV�WKH�FXUUHQW�W\SH�RI�ZDYHIRUP��DQG�RSWLRQDO�VSHFLILF
ZDYHIRUP��EHLQJ�JHQHUDWHG��)RU�648$5(�DQG�'$$5ELWUDU\
ZDYHIRUP�W\SHV�WKHUH�ZLOO�EH�RQO\�RQH�DUJXPHQW��)RU�DOO�RWKHU
W\SHV�RI�ZDYHIRUPV�WKHUH�ZLOO�EH�WZR�DUJXPHQWV�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�6,1(�_�'$$5ELWUDU\�_�'$,0G�_�'$0/V�_
'$6LQH�_�'$63HFLDO�_�,0'�_�12,6H�_�648DUH�`

• VXEW\SH���^�6,1(�_�%856W�_�&&,)�_�'���_�'����_
',0%�_�'8$/�_�*%85VW�_�121(�_�3��_�3��_�3��_
3��_�32/DULW\�_�33�_�33%3�_�3:�_�53�_�53%3�_�5:
_�6+$3HG�_�603��_�603��_�6037H�_�67(5HR�_
7%85VW�_�86$6L�_�93+DVH�_�:��_�:��_�:��_�:��`

5HODWHG�&RPPDQGV� �$*(1�:)0

&RPPDQG�6\QWD[� �$*(1�:)0"

5HVSRQVH�6\QWD[� �$*(1�:)0�W\SH>��VXEW\SH@

([DPSOH��� :AGEN:WFM?

5HVSRQVH��� :AGEN:WFM SQUARE

([DPSOH��� :AGEN:WFM?

5HVSRQVH��� :AGEN:WFM IMD,SMP1
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�� '&;�����&RPPDQGV
7KH�KHDGHU�SDWK�IRU�WKH�'&;�����FRPPDQGV�LV��'&;��

)LJXUH������'&;�����SDQHO��VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV

�'&;�$87RUDQJH
(QDEOHV�RU�GLVDEOHV�'00�DXWRUDQJLQJ��:KHQ�DXWRUDQJLQJ�LV
GLVDEOHG��WKH�UDQJLQJ�ZLOO�EH�IL[HG�DW�WKH�FXUUHQW�UDQJH�
&KDQJHV�WR�UDQJLQJ�FDQ�WKHQ�EH�PDGH�XVLQJ�WKH��'&;�5$1*(
FRPPDQG��,I�D�IL[HG�UDQJH�FRPPDQG�LV�UHFHLYHG�ZKLOH
DXWRUDQJLQJ�LV�HQDEOHG��DXWRUDQJLQJ�ZLOO�EH�GLVDEOHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�21�_�2))�`

'HIDXOW� 21

5HODWHG�&RPPDQGV� �'&;�$87RUDQJH"��'&;�5$1*H

&RPPDQG�6\QWD[� �'&;�$87RUDQJH�VWDWH

([DPSOH� :DCX:AUTORANGE ON
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�'&;�$87RUDQJH"
5HWXUQV�WKH�FXUUHQW�VWDWH�RI�'00�DXWRUDQJLQJ�

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�21�_�2))�`

5HODWHG�&RPPDQGV� �'&;�$87RUDQJH

&RPPDQG�6\QWD[� �'&;�$87RUDQJH"

5HVSRQVH�6\QWD[� �'&;�$87RUDQJH�VWDWH

([DPSOH� :DCX:AUTORANGE?

5HVSRQVH� :DCX:AUTORANGE ON

�'&;�'&/HYHO
6HWV�WKH�'&�RXWSXW�OHYHO��LQ�YROWV��RI�WKH�LQGLFDWHG�FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�'&��_�'&��`

• DPSOLWXGH����QUI!���UDQJH��!�������������
����������

'HIDXOW� '&��������'&������

5HODWHG�&RPPDQGV� �'&;�'&/HYHO"

&RPPDQG�6\QWD[� �'&;�'&/HYHO�FKDQQHO��DPSOLWXGH

([DPSOH� :DCX:DCLEVEL DC1,5.3

�'&;�'&/HYHO"
5HWXUQV�WKH�RXWSXW�OHYHO�VHWWLQJ��LQ�YROWV��RI�WKH�LQGLFDWHG
FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�'&��_�'&��`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�'&��_�'&��`

• DPSOLWXGH����QUI!

5HODWHG�&RPPDQGV� �'&;�'&/HYHO

&RPPDQG�6\QWD[� �'&;�'&/HYHO"�FKDQQHO

5HVSRQVH�6\QWD[� �'&;�'&/HYHO�UHVSRQVHBFKDQQHO��DPSOLWXGH

([DPSOH� :DCX:DCLEVEL? DC1

5HVSRQVH� :DCX:DCLEVEL DC1,5.3
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�'&;�'&2XWSXW
(QDEOHV�GLVDEOHV�WKH�RXWSXW�RI�WKH�LQGLFDWHG�FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�'&��_�'&��`

• VWDWH���^�2))�_�21�`

'HIDXOW� '&���2))��'&���2))

5HODWHG�&RPPDQGV� �'&;�'&2XWSXW"

&RPPDQG�6\QWD[� �'&;�'&2XWSXW�FKDQQHO��VWDWH

([DPSOH� :DCX:DCOUTPUT DC1,ON

�'&;�'&2XWSXW"
5HWXUQV�WKH�RXWSXW�VWDWXV�RI�WKH�LQGLFDWHG�FKDQQHO�

7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�'&��_�'&��`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�'&��_�'&��`

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �'&;�'&2XWSXW

&RPPDQG�6\QWD[� �'&;�'&2XWSXW"�FKDQQHO

5HVSRQVH�6\QWD[� �'&;�'&2XWSXW�UHVSRQVHBFKDQQHO��VWDWH

([DPSOH� :DCX:DCOutput? DC1

5HVSRQVH� :DCX:DCOUTPUT DC1,ON
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�'&;�',1
&RPSRXQG�FRPPDQG�KHDGHU�IRU�'&;�GLJLWDO�LQSXW�FRPPDQGV�

�'&;�',1�'$7$"
5HWXUQV��DV�D�GHFLPDO�QXPEHU��WKH�GDWD�DW�WKH����ELW�����ELW
SOXV�VLJQ��IURQW�SDQHO�GLJLWDO�LQSXW�SRUW��7KH�DYDLODEOH�XQLWV�DUH
'(&��XQVFDOHG�GHFLPDO��DQG�*B;��VFDOHG�GHFLPDO��VHH
�'&;�',1�6&$/H��

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�GLJLWDO�LQSXW�SRUW�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG�E\�WKH
DOJRULWKP�SDUDPHWHU�RI�WKH��6(77/,1*�'&;�FRPPDQG�
6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

,I�LQSXW�IRUPDW�LV�VSHFLILHG�DV�%&'��WKHQ�LQYDOLG�ELQDU\�LQSXWV
ZKLFK�FDQQRW�EH�GHFRGHG�WR�YDOLG�%&'�IRUPDW�ELW�SDWWHUQV�ZLOO
FDXVH�HUURQHRXV�%&'�YDOXHV�WR�EH�UHDG�IURP�WKH�SRUW��$Q
HUURU�ZLOO�QRW�EH�JHQHUDWHG��7KLV�OHDGV�WR�WKH�IROORZLQJ
EHKDYLRU�
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Binary Input BCD Output BCD Unit Command
Response

0000 0000 0000 0000 00

0000 0001 0000 0001 01

0000 0010 0000 0010 02

0000 0011 0000 0011 03

...

0000 1001 0000 1001 09

0000 1010 0001 0000 10 <- incorrect

0000 1011 0001 0001 11 <- incorrect

0000 1100 0001 0010 12 <- incorrect

0000 1101 0001 0011 13 <- incorrect

0000 1110 0001 0100 14 <- incorrect

0000 1111 0001 0101 15 <- incorrect

0001 0000 0001 0000 10 <- correct

0001 0001 0001 0001 11

&RPPDQG�DUJXPHQW�V��

• GDWDBXQLWV���^�'(&�_�*B;�`

5HVSRQVH�DUJXPHQW�V��

• GDWD��QU�!��UDQJH��≥�����������≤���������'(&�
^�'(&�_�*B;�`

• VHWWOHBWLPHRXW����QU�!

5HODWHG�&RPPDQGV� �'&;�',1�)250DW

&RPPDQG�6\QWD[� �'&;�',1�'$7$"�GDWDBXQLWV

5HVSRQVH�6\QWD[� �'&;�',1�'$7$�GDWD��VHWWOHBWLPHRXW

([DPSOH� :DCX:DIN:DATA? DEC

5HVSRQVH� :DCX:DIN:DATA 254DEC,0

�'&;�',1�)250DW
6HWV�WKH�IRUPDW�IRU�WKH�LQSXW�GLJLWDO�GDWD��7KH�IRUPDW�FDQ�EH
HLWKHU��
V�FRPSOHPHQW��7:26��RU�%&'�

7KH�FRPPDQG�DUJXPHQW�LV�

• IRUPDW���^�7:26�_�%&'�`

'HIDXOW� 7:26

5HODWHG�&RPPDQGV� �'&;�',1�)250DW"

&RPPDQG�6\QWD[� �'&;�',1�)250DW�IRUPDW

([DPSOH� :DCX:DIN:FORMAT TWOS
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�'&;�',1�)250DW"
5HWXUQV�WKH�FXUUHQW�GLJLWDO�LQSXW�IRUPDW�

5HVSRQVH�DUJXPHQW�V��

• IRUPDW���^�7:26�_�%&'�`

5HODWHG�&RPPDQGV� �'&;�',1�)250DW

&RPPDQG�6\QWD[� �'&;�',1�)250DW"

5HVSRQVH�6\QWD[� �'&;�',1�)250DW�IRUPDW

([DPSOH� :DCX:DIN:FORMAT?

5HVSRQVH� :DCX:DIN:FORMAT TWOS

�'&;�',1�5$7(
1RWH��7KHUH�LV�QR�FRUUHVSRQGLQJ�$3:,1�SDQHO�FRQWURO�IRU�WKLV�FRPPDQG��EXW

WKHUH�LV�D�FRPSDUDEOH�$3%$6,&�FRPPDQG�

6HWV�WKH�LQWHUQDO�VWUREH�UDWH�IRU�WKH�'LJLWDO�,QSXW�SRUW��$
SDUDPHWHU�YDOXH�RI���ZLOO�VHOHFW�WKH�H[WHUQDO�VWUREH�SLQ�RI�WKH
'LJLWDO�,QSXW�FRQQHFWRU��7KH�DYDLODEOH�LQWHUQDO�VWUREH�UDWHV�DUH�
����������DQG������7KH�VHOHFWHG�VWUREH�UDWH�ZLOO�EH�GHWHUPLQHG
E\�URXQGLQJ�XS�WR�WKH�QH[W�KLJKHU�YDOXH��)RU�H[DPSOH�
SDUDPHWHU�VHWWLQJV�JUHDWHU�WKDQ���DQG�OHVV�WKDQ�RU�HTXDO�WR��
ZLOO�EH�URXQGHG�XS�WR����3DUDPHWHUV�OHVV�WKDQ�]HUR�RU�JUHDWHU
WKDQ����ZLOO�FDXVH�D�SDUDPHWHU�HUURU�

Setting Resulting rate

>16 (and <=32) 32

>8  (and <=16) 16

>4  (and <=8) 8

>1  (and <=4) 4

0 External source

7KH�FRPPDQG�DUJXPHQW�LV�

• UDWH����QU�!��UDQJH��≥����≤�����

'HIDXOW� ��

5HODWHG�&RPPDQGV� �'&;�',1�5$7("

&RPPDQG�6\QWD[� �'&;�',1�5$7(�UDWH

([DPSOH� :DCX:DIN:RATE 10
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�'&;�',1�5$7("
5HWXUQV�WKH�'LJLWDO�,QSXW�SRUW�LQWHUQDO�VWUREH�UDWH��7KH�SRVVLEOH
UHVSRQVHV�DUH����H[WHUQDO�������������RU����

5HVSRQVH�DUJXPHQW�V��
• UDWH����QU�!

5HODWHG�&RPPDQGV� �'&;�',1�5$7(

&RPPDQG�6\QWD[� �'&;�',1�5$7("

5HVSRQVH�6\QWD[� �'&;�',1�5$7(�UDWH

([DPSOH� :DCX:DIN:RATE?

5HVSRQVH� :DCX:DIN:RATE 16

�'&;�',1�6&$/H
6HWV�WKH�VFDOLQJ�IDFWRU�WR�EH�XVHG�ZLWK�WKH��'&;�',1�'$7$"
TXHU\�LQ�J�[��XQLWV�

7KH�FRPPDQG�DUJXPHQW�LV�
• IDFWRU����QUI!���UDQJH��≥���(����≤��(����

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'&;�',1�'$7$"���'&;�',1�6&$/H"

&RPPDQG�6\QWD[� �'&;�',1�6&$/H�IDFWRU

([DPSOH� :DCX:DIN:SCALE 2.5

�'&;�',1�6&$/H"
5HWXUQV�WKH�FXUUHQW�VFDOLQJ�IDFWRU�WR�EH�XVHG�ZLWK�WKH
�'&;�',1�'$7$"�TXHU\�LQ�J�[��XQLWV�

5HVSRQVH�DUJXPHQW�V��
• IDFWRU����QUI!

5HODWHG�&RPPDQGV� �'&;�',1�'$7$"���'&;�',1�6&$/H

&RPPDQG�6\QWD[� �'&;�',1�6&$/H"

5HVSRQVH�6\QWD[� �'&;�',1�6&$/H�IDFWRU

([DPSOH� :DCX:DIN:SCALE?

5HVSRQVH� :DCX:DIN:SCALE 2.5

�'&;�',1�6(7"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�RI�DOO�WKH�'&;�GLJLWDO�LQSXW
SDUDPHWHUV�

5HVSRQVH�DUJXPHQW�V��
• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!
>�UHVSRQVH�PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �VHH�DOO�RWKHU��'&;�',1�TXHU\�FRPPDQGV�

&RPPDQG�6\QWD[� �'&;�',1�6(7"

5HVSRQVH�6\QWD[� �'&;�',1�6(7�VHWWLQJV

([DPSOH� �'&;�',1�6(7"

5HVSRQVH� :DCX:DIN:FORMAT TWOS;SCALE 1;RATE 32
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�'&;�'00"
5HWXUQV�WKH�FXUUHQW�'&;�0XOWL�0HWHU�UHDGLQJ�LQ�WKH�LQGLFDWHG
XQLWV��7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�'&;�0XOWL�0HWHU�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG�E\�WKH
DOJRULWKP�SDUDPHWHU�RI�WKH��6(77/,1*�'&;�FRPPDQG�
6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

,I�WKH�TXHU\�XQLWV�DUH�QRW�YDOLG�IRU�WKH�FXUUHQW�PRGH��VHH
�'&;�02'(��DQ�HUURU�ZLOO�EH�JHQHUDWHG�

4XHU\�DUJXPHQW�V��

• XQLWV���^�)B2�_�)B9�_�2�_�9�`

7KH�XQLWV�IRU�WKLV�TXHU\�DUH

I�2����VFDOHG�DQG�RIIVHW�2KPV

I�9����VFDOHG�DQG�RIIVHW�9ROWV

2����KPV

9���9ROWV

5HVSRQVH�DUJXPHQW�V��

• UGJ����QUI!

• VHWWOHBWLPHRXW����QU�!

5HODWHG�&RPPDQGV� �'&;�02'(���'&;�02'(���'&;�2))6(7���'&;�6&$/H

&RPPDQG�6\QWD[� �'&;�'00"�XQLWV

5HVSRQVH�6\QWD[� �'&;�'00"�UGJ��VHWWOHBWLPHRXW

([DPSOH� :DCX:DMM? V

5HVSRQVH� :DCX:DMM 6.2V,1
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�'&;�'287
&RPSRXQG�FRPPDQG�KHDGHU�IRU�'&;�GLJLWDO�RXWSXW�FRPPDQGV�

�'&;�'287�'$7$
6HWV�WKH�GDWD�DW�WKH����ELW�����ELWV�SOXV�VLJQ��IURQW�SDQHO�GLJLWDO
RXWSXW�SRUW��7KH�DYDLODEOH�XQLWV�DUH�GHFLPDO�DQG�J�[���XVHV
GLJLWDO�RXWSXW�VFDOLQJ�IDFWRU���,I�J�[��XQLWV��*B;��DUH�VHOHFWHG
WKH�GDWD�VHQW�E\�WKLV�FRPPDQG�ZLOO�EH�VFDOHG�E\�WKH�YDOXH�VHW
LQ�WKH��'&;�'287�6&$/H�FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• VHWWLQJ����QU�!��UDQJH��≥�����������≤����������
^�'(&�_�*B;�`

'HIDXOW� ��'(&

5HODWHG�&RPPDQGV� �'&;�'287�)250DW

&RPPDQG�6\QWD[� �'&;�'287�'$7$�VHWWLQJ

([DPSOH� :DCX:DOUT:DATA 64DEC

�'&;�'287�'$7$"
5HWXUQV�WKH�FXUUHQW�GDWD�DW�WKH����ELW�����ELWV�SOXV�VLJQ��IURQW
SDQHO�GLJLWDO�RXWSXW�SRUW��7KH�DYDLODEOH�XQLWV�DUH�GHFLPDO�DQG
J�[���XVHV�GLJLWDO�RXWSXW�VFDOLQJ�IDFWRU���:KHQ�WKH�XQLWV�DUH�J�[�
WKH�UHWXUQ�YDOXH�LV�WKH�XQVFDOHG�GDWD��7KLV�VXSSRUWV�UHVHQGLQJ
RI�WKH�UHVSRQVH�VWULQJ�WR�DFKLHYH�WKH�GDWD�DW�WKH�RXWSXW�SRUW�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�'(&�_�*B;�`

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJ����QU�!�^�'(&�_�*B;�`

5HODWHG�&RPPDQGV� �'&;�'287�)250DW

&RPPDQG�6\QWD[� �'&;�'287�'$7$"�XQLWV

5HVSRQVH�6\QWD[� �'&;�'287�'$7$�VHWWLQJ

([DPSOH� :DCX:DOUT:DATA? DEC

5HVSRQVH� :DCX:DOUT:DATA 64DEC
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�'&;�'287�)250DW
6HWV�WKH�IRUPDW�IRU�WKH�GLJLWDO�RXWSXW�GDWD���7KH�IRUPDW�FDQ�EH
HLWKHU�WZRV�FRPSOHPHQW�RU�%&'�

7KH�FRPPDQG�DUJXPHQW�LV�

• IRUPDW���^�7:26�_�%&'�`

'HIDXOW� 7:26

5HODWHG�&RPPDQGV� �'&;�'287�)250DW"

&RPPDQG�6\QWD[� �'&;�'287�)250DW�IRUPDW

([DPSOH� :DCX:DOUT:FORMAT TWOS

�'&;�'287�)250DW"
5HWXUQV�WKH�FXUUHQW�GLJLWDO�RXWSXW�IRUPDW�

5HVSRQVH�DUJXPHQW�V��

• IRUPDW���^�7:26�_�%&'�`

5HODWHG�&RPPDQGV� �'&;�'287�)250DW

&RPPDQG�6\QWD[� �'&;�'287�)250DW"

5HVSRQVH�6\QWD[� �'&;�'287�)250DW�IRUPDW

([DPSOH� :DCX:DOUT:FORMAT?

5HVSRQVH� :DCX:DOUT:FORMAT TWOS

�'&;�'287�6&$/H
6HWV�WKH�GLJLWDO�RXWSXW�VFDOLQJ�IDFWRU��:KHQ�J�[��XQLWV��*B;�
DUH�VHOHFWHG�ZLWK�WKH��'&;�'287�'$7$�FRPPDQG��WKH
ILUPZDUH�FRPSXWHV�WKH�DFWXDO�WUDQVPLWWHG�YDOXH�IURP�WKH
UHODWLRQVKLS

RXWSXW�YDOXH� �HQWU\�YDOXH��6FDOH��J�

ZKHUH�HQWU\�YDOXH�LV�WKH�GHFLPDO�YDOXH�HQWHUHG�ZLWK�WKH
�'&;�'287�'$7$�FRPPDQG�DQG�6FDOH��J��LV�WKH�YDOXH
HQWHUHG�ZLWK�WKH��'&;�'287�6&$/H�FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• IDFWRU����QUI!���UDQJH��≥���(����≤��(����

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'&;�'287�'$7$���'&;�'287�6&$/H"

&RPPDQG�6\QWD[� �'&;�'287�6&$/H�IDFWRU

([DPSOH� :DCX:DOUT:SCALE 5.0
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�'&;�'287�6&$/H"
5HWXUQV�WKH�FXUUHQW�GLJLWDO�RXWSXW�VFDOLQJ�IDFWRU�

5HVSRQVH�DUJXPHQW�V��

• IDFWRU����QUI!

5HODWHG�&RPPDQGV� �'&;�'287�'$7$"���'&;�'287�6&$/H

&RPPDQG�6\QWD[� �'&;�'287�6&$/H"

5HVSRQVH�6\QWD[� �'&;�'287�6&$/H�IDFWRU

([DPSOH� :DCX:DOUT:SCALE?

5HVSRQVH� :DCX:DOUT:SCALE 5

�'&;�'287�6(7"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�RI�DOO�WKH�'&;�GLJLWDO�RXWSXW
SDUDPHWHUV�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �VHH�DOO�RWKHU��'&;�',1�TXHU\�FRPPDQGV�

&RPPDQG�6\QWD[� �'&;�'287�6(7"

5HVSRQVH�6\QWD[� �'&;�'287�6(7�VHWWLQJV

([DPSOH� :DCX:DOUT:SET?

5HVSRQVH� :DCX:DOUT:DATA 0DEC;FORMAT TWOS;SCALE 1

�'&;�*'(/D\
6HWV�WKH�GHOD\��LQ�VHFRQGV��EHWZHHQ�WKH�VZHHS�JDWH��3LQ���
DQG�WKH�GHOD\HG�VZHHS�JDWH��3LQ����RI�WKH�'&;�3URJUDP
&RQWURO�2XWSXW�

7KH�FRPPDQG�DUJXPHQW�LV�

• GHOD\����QUI!���UDQJH��≥��������≤��������

'HIDXOW� �����

5HODWHG�&RPPDQGV� �'&;�*'(/D\"

&RPPDQG�6\QWD[� �'&;�*'(/D\�GHOD\

([DPSOH� :DCX:GDELAY 100e-3
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�'&;�*'(/D\"
5HWXUQV�WKH�SURJUDPPHG�GHOD\��LQ�VHFRQGV��EHWZHHQ�WKH
VZHHS�JDWH��3LQ����DQG�WKH�GHOD\HG�VZHHS�JDWH��3LQ����RI�WKH
'&;�3URJUDP�&RQWURO�2XWSXW�

5HVSRQVH�DUJXPHQW�V��

• GHOD\����QUI!

5HODWHG�&RPPDQGV� �'&;�*'(/D\

&RPPDQG�6\QWD[� �'&;�*'(/D\"

5HVSRQVH�6\QWD[� �'&;�*'(/D\�GHOD\

([DPSOH� :DCX:GDELAY?

5HVSRQVH� :DCX:GDELAY 0.1

�'&;�02'(
6HWV�WKH�PRGH�RI�WKH�'&;�����'LJLWDO�0XOWLPHWHU���7KH
DYDLODEOH�PRGHV�DUH�RII��RKPPHWHU��DQG�YROWPHWHU�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�92/7V�_�2))�_�2+06�`

'HIDXOW� 92/7V

5HODWHG�&RPPDQGV� �'&;�'00���'&;�02'("

&RPPDQG�6\QWD[� �'&;�02'(�PRGH

([DPSOH� :DCX:MODE VOLTS

�'&;�02'("
5HWXUQV�WKH�FXUUHQW�PRGH�RI�WKH�'&;�����'LJLWDO�0XOWLPHWHU�

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�92/7V�_�2))�_�2+06�`

5HODWHG�&RPPDQGV� �'&;�'00

&RPPDQG�6\QWD[� �'&;�02'("

5HVSRQVH�6\QWD[� �'&;�02'(�PRGH

([DPSOH� :DCX:MODE?

5HVSRQVH� :DCX:MODE VOLTS
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�'&;�2))6HW
6HWV�WKH�RIIVHW�IRU�WKH�FXUUHQW�'00�PRGH��7KH�UHWXUQ�YDOXH�WR
D���'&;�'00"���ZLWK�IXQFWLRQ�XQLWV��HLWKHU�)B2�RU�)B9��LV
FRPSXWHG�E\�WKH�IRUPXOD

5HWXUQ�9DOXH� �VFDOH���0HDVXUHG���RIIVHW��

)RU�H[DPSOH��ZLWK�D�VFDOLQJ�IDFWRU�RI������DQ�RIIVHW�RI�����YROWV
DQG�D�UDZ�PHDVXUHPHQW�RI�����YROWV��WKH�UHVSRQVH�WR
��'&;�'00"��)B9��ZRXOG�EH������9������� ������������
������

7KH�FRPPDQG�DUJXPHQW�LV�

• RIIVHW����QUI!���UDQJH��≥���(����≤��(����

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'&;�2))6HW"

&RPPDQG�6\QWD[� �'&;�2))6HW�RIIVHW

([DPSOH� :DCX:OFFSET 1.5

�'&;�2))6HW"
5HWXUQV�WKH�FXUUHQWO\�SURJUDPPHG�IXQFWLRQ�RIIVHW�YDOXH�

5HVSRQVH�DUJXPHQW�V��

• RIIVHW����QUI!

5HODWHG�&RPPDQGV� �'&;�2))6HW

&RPPDQG�6\QWD[� �'&;�2))6HW"

5HVSRQVH�6\QWD[� �'&;�2))6HW�RIIVHW

([DPSOH� :DCX:OFFSET?

5HVSRQVH� :DCX:OFFSET 1.5

�'&;�3257
6HWV�WKH�RXWSXW�RI�WKH�LQGLFDWHG���ELW�GLJLWDO�FRQWURO�SRUW���7KH
UDQJH�RI�YDOXHV�LV���WKURXJK������GHFLPDO����7KH�H[DPSOH�VHWV
DOO�RI�WKH�FRQWURO�SLQV�RQ�SRUW�$�KLJK�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• SRUW���^�$�_�%�_�&�`

• VHWWLQJ����QU�!���UDQJH��≥����≤������

'HIDXOW� $�����%�����&���

5HODWHG�&RPPDQGV� �'&;�3257"

&RPPDQG�6\QWD[� �'&;�3257�SRUW��VHWWLQJ

([DPSOH� :DCX:PORT A, 255
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�'&;�3257"
5HWXUQV�WKH�VWDWH�RI�WKH�LQGLFDWHG�GLJLWDO�FRQWURO�RXWSXW�SRUW��LQ
GHFLPDO��

7KH�FRPPDQG�DUJXPHQW�LV�

• SRUW���^�$�_�%�_�&�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBSRUW���^�$�_�%�_�&�`

• VHWWLQJ����QU�!

5HODWHG�&RPPDQGV� �'&;�3257

&RPPDQG�6\QWD[� �'&;�3257"�SRUW

5HVSRQVH�6\QWD[� �'&;�3257�UHVSRQVHBSRUW��VHWWLQJ

([DPSOH� :DCX:PORT? A

5HVSRQVH� :DCX:PORT A,255

�'&;�5$1*H
6HWV�WKH�'00�LQSXW�UDQJH��7KH�DYDLODEOH�UDQJHV�DUH�VKRZQ�LQ
WKH�IROORZLQJ�WDEOH��GHSHQGLQJ�RQ�FXUUHQW�'00�PRGH���7KH
UDQJH�LV�FDOFXODWHG�IURP�WKH�DUJXPHQW�SDUDPHWHU��URXQGHG�XS
WR�WKH�QH[W�KLJKHU�UDQJH���,I�WKH�'00�DXWRUDQJLQJ�LV�HQDEOHG
ZKHQ�WKLV�FRPPDQG�LV�UHFHLYHG��DXWRUDQJLQJ�LV�GLVDEOHG�DQG
WKH�UHTXHVWHG�UDQJH�ZLOO�EH�VHOHFWHG�

Voltmeter Ohmmeter

200m 200

2 2k

20 20k

200 200k

500 2M

)RU�WKH�RKPPHWHU��DQ\�YDOXH�ODUJHU�WKDQ��0�ZLOO�UHVXOW�LQ
VHOHFWLRQ�RI�WKH��0�UDQJH��,I�WKH�YDOXH�LV�OHVV�WKDQ��0��LW�ZLOO�EH
URXQGHG�XS�WR�WKH�QH[W�KLJKHU�UDQJH��)RU�H[DPSOH��LI����
RKPV�LV�VSHFLILHG��WKH��N�UDQJH�ZRXOG�EH�VHOHFWHG�

)RU�WKH�YROWPHWHU��DQ\�YDOXH�ODUJHU�WKDQ�����YROWV�ZLOO�UHVXOW�LQ
VHOHFWLRQ�RI�WKH�����YROW�UDQJH��,I�WKH�YDOXH�LV�OHVV�WKDQ����
YROWV��LW�ZLOO�EH�URXQGHG�XS�WR�WKH�QH[W�KLJKHU�UDQJH��)RU
H[DPSOH��LI����YROWV�LV�VSHFLILHG��WKH�����YROW�UDQJH�ZRXOG�EH
VHOHFWHG�

1RWH�WKDW�VHSDUDWH�UDQJH�VHWWLQJV�DUH�PDLQWDLQHG�IRU�HDFK
PHWHU��DQG�LW�LV�QRW�QHFHVVDU\�WR�EH�LQ�D�SDUWLFXODU�PRGH�WR�VHW
WKH�UDQJH�IRU�WKDW�PRGH�
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7KH�FRPPDQG�DUJXPHQW�LV���2� �2+06�

• LQSXW����QUI!���UDQJH��!����≤��(�����^�9�_�2�`

'HIDXOW� ����9

5HODWHG�&RPPDQGV� �'&;�5$1*H"

&RPPDQG�6\QWD[� �'&;�5$1*H�LQSXW

([DPSOH� :DCX:RANGE 200V

�'&;�5$1*H"
5HWXUQV�WKH�FXUUHQW�UDQJH�VHWWLQJ�IRU�WKH�'00��,I�WKH�'00
PRGH�LV�FRQVLVWHQW�ZLWK�WKH�UHTXHVWHG�XQLW��WKH�DFWXDO�UDQJH
VHWWLQJ�ZLOO�EH�UHWXUQHG��,I�QRW��WKH�ODVW�UDQJH�VHW�ZLWK�WKH
�'&;�5$1*H�FRPPDQG�ZLOO�EH�UHWXUQHG��LI�WKH�FRPPDQG�KDV
EHHQ�LVVXHG�VLQFH�WKH�ODVW�PRGH�FKDQJH���RU�WKH�UHWXUQ�YDOXH
ZLOO�UHIOHFW�WKH�UDQJH�DW�WKH�WLPH�RI�WKH�ODVW�PRGH�FKDQJH��LI�WKH
'&;�5$1*H�FRPPDQG�KDV�QRW�EHHQ�LVVXHG�VLQFH�WKH�PRGH
FKDQJH��

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLW���^�9�_�2�`

5HVSRQVH�DUJXPHQW�V��

• LQSXW����QUI!

5HODWHG�&RPPDQGV� �'&;�5$1*H

&RPPDQG�6\QWD[� �'&;�5$1*H"�XQLW

5HVSRQVH�6\QWD[� �'&;�5$1*H�LQSXW�^�9�_�2�`

([DPSOH� :DCX:RANGE? V

5HVSRQVH� :DCX:RANGE 200V

�'&;�5'*5DWH
6HWV�WKH�'00�LQWHUQDO�UHDGLQJ�UDWH��7KH�DYDLODEOH�UDWHV�DUH��
UHDGLQJV�SHU�VHFRQG�DQG����UHDGLQJV�SHU�VHFRQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• UDWH���^�5��_�5���`

'HIDXOW� 5�

5HODWHG�&RPPDQGV� �'&;�5'*5DWH"

&RPPDQG�6\QWD[� �'&;�5'*5DWH�UDWH

([DPSOH� :DCX:RDGRATE R6
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�'&;�5'*5DWH"
5HWXUQV�WKH�FXUUHQW�'00�LQWHUQDO�UHDGLQJ�UDWH�

5HVSRQVH�DUJXPHQW�V��

• UDWH���^�5��_�5���`

5HODWHG�&RPPDQGV� �'&;�5'*5DWH

&RPPDQG�6\QWD[� �'&;�5'*5DWH"

5HVSRQVH�6\QWD[� �'&;�5'*5DWH�UDWH

([DPSOH� :DCX:RDGRATE?

5HVSRQVH� :DCX:RDGRATE R6

�'&;�6&$/H
6HWV�WKH�VFDOLQJ�IDFWRU�IRU�WKH�FXUUHQW�'00�PRGH��7KH�UHWXUQ
YDOXH�IRU�WKH���'&;�'00"���ZLWK�IXQFWLRQ�XQLWV��HLWKHU�)B2�RU
)B9��LV�FRPSXWHG�E\�WKH�IRUPXOD

5HWXUQ�9DOXH� �VFDOH���0HDVXUHG���RIIVHW��

)RU�H[DPSOH��ZLWK�D�VFDOLQJ�IDFWRU�RI������DQ�RIIVHW�RI�����YROWV
DQG�D�UDZ�PHDVXUHPHQW�RI�����YROWV��WKH�UHVSRQVH�WR
��'&;�'00"�)B9��ZRXOG�EH������9������� �������������
������

7KH�FRPPDQG�DUJXPHQW�LV�

• VFDOH����QUI!���UDQJH��≥���(����≤��(����

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'&;�6&$/H"���'&;�2))VHW���'&;�02'(

&RPPDQG�6\QWD[� �'&;�6&$/H�VFDOH

([DPSOH� :DCX:SCALE 3.2

�'&;�6&$/H"
5HWXUQV�WKH�FXUUHQWO\�SURJUDPPHG�IXQFWLRQ�VFDOH�IDFWRU�

5HVSRQVH�DUJXPHQW�V��

• VFDOH����QUI!

5HODWHG�&RPPDQGV� �'&;�6&$/H

&RPPDQG�6\QWD[� �'&;�6&$/H"

5HVSRQVH�6\QWD[� �'&;�6&$/H�VFDOH

([DPSOH� �DCX:SCALE?

5HVSRQVH� �DCX:SCALE 3.2
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�'&;�6(7"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�RI�DOO�WKH�'&;�SDUDPHWHUV�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �VHH�DOO�RWKHU�TXHU\�FRPPDQGV�

&RPPDQG�6\QWD[� �'&;�6(7"

5HVSRQVH�6\QWD[� �'&;�6(7�VHWWLQJV

([DPSOH� :DCX:SET?

5HVSRQVH� :DCX:DCLEVEL DC1,0;DCLEVEL DC2,0;DCOUTPUT
DC1,OFF;DCOUTPUT DC2,OFF;MODE VOLTS;RANGE
500V;RANGE 2E+6O;AUTORANGE ON;OFFSET 0;SCALE
1;RDGRATE R6;GDELAY 0.05;PORT A,0;PORT
B,0;PORT C,0;:DCX:DIN:FORMAT TWOS;SCALE
1;RATE 32;:DCX:DOUT:DATA 0DEC;FORMAT
TWOS;SCALE 1
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�� 'LJLWDO�$QDO\]HU�&RPPDQGV
7KHVH�FRPPDQGV�VHW�SDUDPHWHUV�IRU�WKH�GLJLWDO�DQDO\]HU��7KH�KHDGHU�SDWK�IRU�WKH�GLJLWDO
DQDO\]HU�LV��'63���7KHVH�FRPPDQGV�DUH�LQYDOLG�DQG�ZLOO�FDXVH�H[HFXWLRQ�HUURUV�LI�XVHG�ZLWK�D
6\VWHP�7ZR�PRGHO�6<6�������QR�'63�KDUGZDUH��DQG�ZLOO�RQO\�ZRUN�ZLWK�DQDORJ�LQSXW�RQ
6<6������

)LJXUH�����'LJLWDO�$QDO\]HU�FRQWURO�SDQHO�VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV

)LJXUH������'LJLWDO�$QDO\]HU�SDQHO��))7�PRGH
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)LJXUH������'LJLWDO�$QDO\]HU�SDQHO��,QWHUYX�PRGH

)LJXUH������'LJLWDO�$QDO\]HU�SDQHO��)DVW7HVW�PRGH
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)LJXUH������'LJLWDO�$QDO\]HU�SDQHO��0/6�PRGH

)LJXUH������'LJLWDO�$QDO\]HU�SDQHO��%,77(67�PRGH
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'63�'LVFXVVLRQ
7KH�'63�SURJUDPV�LQ�6\VWHP�7ZR�DUH�'LJLWDO�$XGLR�$QDO\]HU��)$677(67��))7��0/6�
,17(598��DQG�%,77(67��7KH�IROORZLQJ�WDEOH�LGHQWLILHV�ZKLFK�SURJUDP�LV�DSSOLFDEOH�IRU�HDFK
LQVWUXPHQW�PRGHO�

Model

Program 2022 2222 2322 2300

FFT, FASTTEST, MLS, DANLR X X X

INTERVU, BITTEST X X

• 'LJLWDO�$XGLR�$QDO\]HU��'$1/U����'63�YHUVLRQ�RI�$1/5�

• )$677(67���3URYLGHV�WLPH�RU�IUHTXHQF\�GRPDLQ�YLHZV�RI�WKH�VLJQDO�

• ))7���3URYLGHV�JHQHUDO�SXUSRVH�WLPH�GRPDLQ��RVFLOORVFRSH��GLVSOD\�RI�ZDYHIRUPV�RU
IUHTXHQF\�GRPDLQ��VSHFWUXP�DQDO\]HU��GLVSOD\�RI�VLJQDOV��LQFOXGLQJ�WKH�UHFHLYHG�MLWWHU
VLJQDO�RQ�'XDO�'RPDLQ�XQLWV�

• 0/6���WKH�4XDVL�$QHFKRLF�$FRXVWLFDO�7HVWHU��0/6��SURJUDP�XVHV�0D[LPXP�/HQJWK
6HTXHQFH��0/6��WHVWLQJ�WR�FKDUDFWHUL]H�WKH�OLQHDU�UHVSRQVH�RI�DFRXVWLFDO�DQG
HOHFWURQLF�GHYLFHV�

• ,17(598���DQDO\]HV�WKH�$(6�(%8�RU�FRQVXPHU�GLJLWDO�LQWHUIDFH�LQSXW�VLJQDO�RI
'LJLWDO�,�2�HTXLSSHG�6\VWHP�7ZR�PRGHOV�YLD�D����0+]�VDPSOH�UDWH�$�'�FRQYHUWHU�

• %,77(67�r�DQDO\]HV�WKH�$(6�(%8�GDWD�VWUHDP�IRU�ELW�HUURUV�EDVHG�RQ�WKH�W\SH�RI
ZDYHIRUP�EHLQJ�JHQHUDWHG�E\�WKH�'LJLWDO�$XGLR�*HQHUDWRU�

'LJLWDO�$XGLR�$QDO\]HU��'$1/5��DQG�%,77(67�DUH�UHDOWLPH�DQDO\]HUV�
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VKRXOG�WKHQ�EH�VHQW�DJDLQ�WR�SODFH�WKH�'63�EDFN�LQWR�WKH�6(783�VWDWH��,W�LV�JRRG�SUDFWLFH�WR
FKHFN�IRU�H[HFXWLRQ�HUURUV�ZKHQ�GHYHORSLQJ�*3,%�SURJUDPV�LQ�RUGHU�WR�GHWHFW�LPSURSHU�'63
VWDWHV�ZKHQ�XVLQJ�WKH�'63�VHWXS��DFTXLVLWLRQ��DQG�PHDVXUHPHQW�TXHU\�FRPPDQGV�

7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�WKH�FRUUHFW�FRPPDQG�VHTXHQFH�IRU�D�VSHFWUXP�VZHHS�RI�WKH
))7�XVLQJ�DQ�LQWHUQDO�ORJ�VZHHS�RI�DPSOLWXGHV�RI����IUHTXHQF\�ELQV������RFWDYH�LQWHUYDOV�
IURP����+]�WR����N+]�

:HEADer OFF
:DSP:PROGram FFT
REM Send additional FFT setup commands
:DSP:FFT:INPUT AD1X
:DSP:SRCParams FREQ, HZ, 20, 20000, 30, LOG
:DSP:TIMeout 10
:DSP:OPSTATE READing,AMP1,AMP2
:DSP:ACQX?
REM Read the ACQX? query response string
REM Request spectrum measurements for ch1 & ch2.
:DSP:BATCH? ASCII,AMP1,DBV,AMP2,DBV
REM Read the response string
:DSP:OPSTATE SETup

7KH�IROORZLQJ�LV�DQ�H[DPSOH�RI�WKH�FRUUHFW�FRPPDQG�VHTXHQFH�IRU�D�)$677(67�'63�VZHHS
RI�UHVSRQVH�DQG�GLVWRUWLRQ�ZLWK�D�WDEOH�RI�IUHTXHQFLHV�IRU�WKH�PXOWLWRQH�VLJQDO�

:HEADER OFF
:DSP:PROGRAM FASTTEST
:DSP:FASTTEST:INPUT AD1X
:DSP:SRCPARAMS FREQ,HZ,17.57,19998.04,30,ARBITRARY
:DSP:TABLE 1,ASCII,#017.57,23.43,29.29,41.01,52.73,64.45,82.03
,99.6,123.04,158.2,199.21,251.95,316.4,398.43,498.04,632.81,80
2.73,1001.91,1248.04,1599.6,1998.04,2501.95,3152.34,4001.95,49
98.04,6351.56,7998.04,10001.95,12498.04,16001.95,19998.04
:DSP:TSELECT 1
REM Setup Fasttest response and interchannel phase
measurements for ch1 & ch2.
:DSP:FASTTEST:MODE RESPONSE
:DSP:TIMEOUT 10
:DSP:OPSTATE READING,AMP1,AMP2
:DSP:ACQX?
:DSP:BATCH? ASCII,AMP1,V,AMP2,V,PHA2,DEG
REM Read the response string
REM Setup Fasttest distortion measurements for ch1 & ch2.
:DSP:OPSTATE SETUP
:DSP:FASTTEST:MODE DISTORTION
:DSP:OPSTATE READING,AMP1,AMP2
:DSP:REPROCESS?
REM Read the response string
:DSP:BATCH? ASCII,AMP1,V,AMP2,V
REM Read the response string
:DSP:OPSTATE SETUP
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&RPPDQG�,QWHUDFWLRQ
7KH�'63�JRHV�WKURXJK�WKUHH�GLVWLQFW�SKDVHV�ZKLOH�RSHUDWLQJ��)LUVW��LQ�WKH�DFTXLVLWLRQ�SKDVH
WKH�DFTXLUH�EXIIHU�LV�ILOOHG�ZLWK�WLPH�EDVHG�GDWD�XQWLO�ILOOHG�WR�WKH�DSSURSULDWH�OHQJWK��1H[W��LQ
WKH�WUDQVIRUP�SKDVH��DQ�))7�LV�SHUIRUPHG�WR�FRQYHUW�WKH�WLPH�EDVHG�DFTXLVLWLRQ�GDWD�LQWR
IUHTXHQF\�EDVHG�GDWD��)LQDOO\��LQ�WKH�SURFHVV�SKDVH�DQ\�SRVW�SURFHVVLQJ�LV�SHUIRUPHG�RQ�WKH
IUHTXHQF\�EDVHG�GDWD��VHH�)LJXUH������

)LJXUH������'63�IORZ�GLDJUDP

7KH�WDEOH�RQ�WKH�IROORZLQJ�SDJH�VKRZV�ZKLFK�VHWWLQJV�FRPPDQGV�DIIHFW�HDFK�SKDVH��SURFHVV
FRPPDQGV���%ODQN�HQWULHV�LQ�WKH�WDEOH�LQGLFDWH�WKDW�WKH�SURFHVV�FRPPDQG���'63�$&4;"�
�'63�;)50"��RU��'63�5(35RFHVV"��LV�QRW�DIIHFWHG�E\�WKDW�VHWXS�FRPPDQG��)RU�H[DPSOH�
WKH��'63�)$67WHVW�,13XW�FRPPDQG�FKDQJHV�WKH�LQSXW�IURP�DQDORJ�WR�GLJLWDO��EXW�WKLV�ZLOO
RQO\�DIIHFW�GDWD�ZKHQ�D�QHZ�DFTXLVLWLRQ�LV�SHUIRUPHG��,I�WKH�LQSXW�LV�FKDQJHG�DQG�HLWKHU�WKH
;)50"�RU�5(35RFHVV"�FRPPDQG�LV�H[HFXWHG��WKH�WUDQVIRUP�RU�UHSURFHVV�ZLOO�EH�GRQH�RQ
WKH�ROG�GDWD��DOUHDG\�DFTXLUHG���7KLV�ZLOO�QRW�DXWRPDWLFDOO\�IRUFH�D�QHZ�DFTXLVLWLRQ�
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ACQX XFRM REPRocess

:DSP:SRCParams start, stop,
steps, mode arguments

✔ ✔ ✔

:DSP:SRCParams instrument,
parameter, units arguments

✔

:DSP:FASTtest:FREQres ✔ ✔ ✔

:DSP:FASTtest:INPut ✔

:DSP:FASTtest:LENGth ✔

:DSP:FASTtest:MODE ✔ ✔ ✔

:DSP:FASTtest:PHASe ✔ ✔ ✔

:DSP:FASTtest:PROCess ✔ ✔

:DSP:FASTtest:SRC1 ✔

:DSP:FASTtest:SRC2 ✔

:DSP:FASTtest:TRGDelay ✔

:DSP:FASTtest:TRIGger ✔

:DSP:FFT:ACQLength ✔

:DSP:FFT:AVGS ✔

:DSP:FFT:AVGT ✔

:DSP:FFT:COUPling ✔

:DSP:FFT:DELay ✔

:DSP:FFT:INPut ✔

:DSP:FFT:MODE ✔ ✔ ✔

:DSP:FFT:SRC1 ✔

:DSP:FFT:SRC2 ✔

:DSP:FFT:STARt ✔ ✔

:DSP:FFT:TRIGger ✔

:DSP:FFT:TSLope ✔

:DSP:FFT:WINDow ✔ ✔

:DSP:FFT:XLENgth ✔ ✔

:DSP:INTervu:AVGS ✔

:DSP:INTervu:JDETection ✔

:DSP:INTervu:MODE ✔ ✔ ✔

:DSP:INTervu:MON

:DSP:INTervu:TRIGger ✔

:DSP:INTervu:WINDow ✔ ✔

:DSP:MLS:DELay ✔ ✔

:DSP:MLS:ETWindow ✔ ✔

:DSP:MLS:INPut ✔

:DSP:MLS:MODE ✔ ✔ ✔

:DSP:MLS:SRC1 ✔

:DSP:MLS:SRC2 ✔

:DSP:MLS:STARt ✔ ✔

:DSP:MLS:STOP ✔ ✔

:DSP:MLS:TIME ✔ ✔

:DSP:MLS:TRIGger ✔
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�'63�$&4;"
7KLV�TXHU\�FDXVHV�WKH�'63�WR�GR�DQ�DFTXLVLWLRQ�DQG�WUDQVIRUP
XVLQJ�WKH�FXUUHQW�'63�VHWWLQJV�DQG�WR�UHWXUQ�D�WLPHRXW�VWDWXV�
7KH�PHWHU�DQG�FKDQQHO�VHOHFWLRQ�LV�GHWHUPLQHG�E\�WKH�'63
SURJUDP�FXUUHQWO\�LQ�PHPRU\�DQG�LW
V�SDUDPHWHU�VHWWLQJV��7KLV
FRPPDQG�LV�YDOLG�RQO\�LQ�2367DWH�5($'LQJ�PRGH�

$Q�H[HFXWLRQ�HUURU�ZLOO�EH�JHQHUDWHG�LI�WKHUH�LV�QR�EDWFK�PRGH
'63�SURJUDP�ORDGHG��))7��)$677(67��0/6��RU�,17(598��RU
WKH�EDWFK�PRGH�'63�SURJUDP�LV�LQ�2367DWH�6(7XS�PRGH�

$�TXHU\�UHVSRQVH�ZLOO�EH�JHQHUDWHG�ZKHQ�HLWKHU�WKH�DFTXLVLWLRQ
FRPSOHWHV�RU�WKH�DFTXLVLWLRQ�WLPHV�RXW��VHH��'63�7,0HRXW��

7KH�UHVSRQVH�LV�WKH�DFTXLVLWLRQ�WLPH�RXW�VWDWXV��,I�WKH�UHVSRQVH
LV����]HUR���WKH�FRPPDQG�GLG�127�WLPHRXW��$����RQH��UHVSRQVH
LQGLFDWHV�WKH�'63�DFTXLVLWLRQ�WLPHG�RXW�

127(��9DULRXV�UXQ�WLPH�HUURUV�FDQ�EH�JHQHUDWHG�E\�WKH�'63
GXULQJ�WKH�H[HFXWLRQ�RI�EDWFK�PRGH�FRPPDQGV��,W�LV
UHFRPPHQGHG�WR�FKHFN�WKH�HUURU�TXHXH��H�J���YLD��(551"
FRPPDQG��DIWHU�FRPSOHWLRQ�RI�WKH��'63�$&4;"���'63�5(35"�
DQG��'63�;)50"�FRPPDQGV�

7KH�UHVSRQVH�DUJXPHQW�LV�

• VWDWXV����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �'63�;)50"���'63�5(35RFHVV"�

�'63�7,0HRXW

&RPPDQG�6\QWD[� �'63�$&4;"

5HVSRQVH�6\QWD[� �'63�$&4;�VWDWXV

([DPSOH� :DSP:ACQX?

5HVSRQVH� :DSP:ACQX 0
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�'63�%$7&K"
7KLV�TXHU\�VZHHSV�WKH�EDWFK�PRGH�'63�SURJUDP�FXUUHQWO\
ORDGHG�DQG�UHWXUQV�DQ�HQWLUH�EDWFK�VZHHS�GDWD�DUUD\��7KH�GDWD
WR�EH�UHDG�GHSHQGV�RQ�WKH�SDUDPHWHUV�RI�WKH��'63�65&3DUDPV
FRPPDQG�DQG�WKH��'63�2367DWH�5($'LQJ�FRPPDQG��7KH
EDWFK�PRGH�'63�SURJUDPV�DUH��))7��)$677(67��0/6��DQG
,QWHUYX�

,I�WKH��'63�65&3DUDPV��PRGH��SDUDPHWHU�VSHFLI\LQJ�WKH�EDWFK
LV�/,1HDU�RU�/2*��WKH�VRXUFH�GDWD�SRLQWV�DUH�FDOFXODWHG�DW�UXQ
WLPH�ZLWKLQ�WKLV�FRPPDQG��,I�WKH�SDUDPHWHU�LV�$5%LWUDU\��WKH
VRXUFH�GDWD�SRLQWV�DUH�SURYLGHG�E\�WKH�XVHU�LQ�D�WDEOH�YLD�WKH
�'63�7$%/H�FRPPDQG�DQG�WKH��'63�76(/HFW�FRPPDQG�

1RWH�WKDW�WKH�FRPELQDWLRQ�RI�FKDQQHO�DQG�PHDVXUHPHQW�PXVW
KDYH�EHHQ�HQDEOHG�ZLWK�WKH��'63�2367DWH�5($'LQJ
FRPPDQG�SULRU�WR�LVVXLQJ�WKLV�FRPPDQG��2QH�RU�PRUH�RI�WKH
PHDVXUHPHQWV�VSHFLILHG�E\�WKH��'63�2367DWH�5($'LQJ
SDUDPHWHUV�PXVW�EH�LQFOXGHG�LQ�WKH�DUJXPHQWV�WR�WKH
�'63�%$7&K"�TXHU\�

7KH�VRXUFH�GRPDLQ�DQG�XQLW��VWDUW��VWRS��QXPEHU�RI�SRLQWV��DQG
LQFUHPHQW�DOJRULWKP�DUH�VSHFLILHG�ZLWK�WKH��'63�65&3DUDPV
FRPPDQG�

7KH�%$7&+"�TXHU\�LQWHUDFWV�ZLWK�WKH��'63�65&3DUDPV
FRPPDQGV�ZKHQ�SDUDPHWHUV�DUH�VHW�XS�WR�SHUIRUP�IUHTXHQF\
GRPDLQ�VSHFWUXP�VZHHSV��6XEVHTXHQW�VZHHSV�UHTXLUH�UH�XVH
RI�WKH�$&4;"��;)50"��RU�5(352&(66"�FRPPDQGV�LQ�RUGHU
WR�DVVXUH�FRUUHFW�KDQGOLQJ�RI�SHDN�SLFNLQJ�ZLWK�/2*�RU�/,1
VZHHSV�

7KH�UHVSRQVH�LV�D�VHTXHQFH�RI�VRXUFH�GDWD������GDWD1�WXSOHV�
7KH�QXPEHU�RI��GDWD��YDOXHV�SHU�WXSOH�DQG�WKHLU�VHTXHQFH�LV
GHWHUPLQHG�E\�WKH�VHTXHQFH�RI�PHDVXUHPHQWV�VSHFLILHG�LQ�WKH
FRPPDQG�LQYRFDWLRQ��7KH�PD[LPXP�QXPEHU�RI�GDWD�YDOXHV
SHU�WXSOH�LV���

7KH�UHVSRQVH�GDWD�FRQVLVWV�RI�HLWKHU�D�GHILQLWH�OHQJWK�$UELWUDU\
%ORFN�5HVSRQVH�'DWD��LI�WKH�UHTXHVWHG�IRUPDW�LV�%,1DU\�RU
5%,1DU\���RU�D�VHTXHQFH�RI�FRPPD�VHSDUDWHG�IORDWLQJ�SRLQW
QXPEHUV�LQ�$6&,,�UHSUHVHQWDWLRQ��%,1DU\�DQG�5%,1DU\�IRUPDWV
VSHFLI\�HDFK�GDWD�YDOXH�LQ�D�WXSOH�DV�D�IRXU�E\WH�VLQJOH�IORDWLQJ
SRLQW�QXPEHU�IRUPDWWHG�WKH�VDPH�EXW�ZLWK�GLIIHUHQW�RUGHULQJ�RI
WKH�E\WHV��%,1DU\�LV�VSHFLILHG�E\�WKH�,(((�VWDQGDUG�������ZLWK
WKH�PRVW�VLJQLILFDQW�E\WH�VHQW�ILUVW��FRPPRQO\�FDOOHG�oELJ�
HQGLDQ�p�5%,1DU\�LV�D�E\WH�UHYHUVHG�YHUVLRQ�RI�%,1DU\�ZLWK�WKH
PRVW�VLJQLILFDQW�E\WH�VHQW�ODVW��SHU�VWDQGDUG�,QWHO�[���IORDWLQJ
SRLQW�UHSUHVHQWDWLRQ��FRPPRQO\�FDOOHG�oOLWWOH�HQGLDQ�p

,(((�6WG����������DQG�,(((�6WG������������VSHFLI\�WKH
%,1$5<�IRUPDW��6HH�$SSHQGL[�)�IRU�D�GHWDLOHG�GHVFULSWLRQ�RI
WKLV�VSHFLILFDWLRQ�



Digital Analyzer Commands :DSP:BATCh?

System Two GPIB Programmer’s Reference 8-11

7KH�
PHDV
�SDUDPHWHU�PXVW�EH�DSSURSULDWH�IRU�WKH�'63
SURJUDP�FXUUHQWO\�ORDGHG��DV�VKRZQ�EHORZ�LQ�WKH�WDEOH�

7DEOH������0HDVXUHPHQW�SDUDPHWHUV�YDOLG�IRU�HDFK�'63�SURJUDP�XVHG�ZLWK��'63�%$7&+"

FASTTEST FFT INTERVU MLS

AMP1 9 9 9

AMP2 9 9 9

PHA1 9 9

PHA2 9 9

AMPLitude 9

JITTer 9

LOWer 9

UPPer 9

PROBability 9

7KH�WDEOH�EHORZ�VKRZV�WKH�YDOLG�XQLWV�IRU�HDFK�'63�SURJUDP
WKDW�LV�ORDGHG�DQG�WKH�SDUDPHWHU�WKDW�LV�EHLQJ�PHDVXUHG�

7DEOH������8QLWV�YDOLG�IRU�HDFK�'63�SURJUDP�XVHG�ZLWK�%$7&+"

DSP
Program

Measurement
Parameter

Input Type:
INPUT

 Source Type:
SRC1 & SRC2

Valid Units

FASTTEST
& FFT

AMP1 or AMP2 AD1X A, AMPLitude, B,
GENA, GENB

DBM, DBRA, DBRB,
DBU, DBV, V

AMP1 or AMP2 AD1X RATio DB, PCT, X_Y

AMP1 or AMP2 AD1X JITTer UI

AMP1 or AMP2 DIGital A, B DBFS, DBR1, DBR2, DBU, DBV,
FFS, PCTFS, V, VP, VPP

PHA1 or PHA2 AD1X or
DIGital

any DEG

MLS AMP1 or AMP2 AD1X A, AMPLitude, B,
GENA, GENB

DBM, DBRA, DBRB,
DBU, DBV, V

AMP1 or AMP2 DIGital A, B DBFS, DBU, DBV, FFS,
PCTFS, V, VP, VPP

PHA1 or PHA2 AD1X or DIGital any DEG

INTERVU AMPLitude - - DBV, V

LOWer or UPPer - - DBM, DBRA, DBRB, DBU, DBV, V

JITTer - - SEC, UI

PROBability - - DB, PCT, X_Y

7KH�TXHU\�DUJXPHQWV�DUH�

• IRUPDW�r�^�$6&LL�_�%,1DU\�_�5%,1DU\�`

• PHDV��r�^�$03��_�$03��_�$03/LWXGH�_�-,77HU
_�/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• XQLW��r�^�'%)6�_�'%0�_�'%5$�_�'%5%�_�'%5�
_�'%5��_�'%8�_�'%9�_�'(*�_�))6�_�3&7)6�_�9
_�93�_�933�_�'%�_�3&7�_�;B<�_�8,�`

• PHDV����^�$03��_�$03��_�$03/LWXGH�_�-,77HU
_�/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`
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• XQLW����^�'%)6�_�'%0�_�'%5$�_�'%5%�_�'%5�
_�'%5��_�'%8�_�'%9�_�'(*�_�))6�_�3&7)6�_�9
_�93�_�933�_�'%�_�3&7�_�;B<�_�8,�`

• PHDV����^�$03��_�$03��_�$03/LWXGH�_�-,77HU
_�/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• XQLW����^�'%)6�_�'%0�_�'%5$�_�'%5%�_�'%5�
_�'%5��_�'%8�_�'%9�_�'(*�_�))6�_�3&7)6�_�9
_�93�_�933�_�'%�_�3&7�_�;B<�_�8,�`

• PHDV����^�$03��_�$03��_�$03/LWXGH�_�-,77HU
_�/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• XQLW����^�'%)6�_�'%0�_�'%5$�_�'%5%�_�'%5�
_�'%5��_�'%8�_�'%9�_�'(*�_�))6�_�3&7)6�_�9
_�93�_�933�_�'%�_�3&7�_�;B<�_�8,�`

7KH�UHVSRQVH�DUJXPHQWV�DUH�

• IRUPDW�r�^�$6&,,�_�%,1$5<�_�5%,1$5<�`

• SRLQWFRXQW����QU�!

• GDWD����GHILQLWH�OHQJWK�DUE�EORFN�GDWD!

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH���'63�7$%/H

&RPPDQG�6\QWD[� �'63�%$7&+"�IRUPDW��PHDV���XQLW��>�PHDV���XQLW���PHDV��
XQLW���PHDV���XQLW�@

5HVSRQVH�6\QWD[� �%$7&+�IRUPDW��SRLQWFRXQW��GDWD

([DPSOH�� :DSP:BATCH? ASCII,AMP1,DBFS

5HVSRQVH�� ASCII,10,10.0021,-170.025,21.5435,-
170.387,46.4172,-166.733,99.9985,-
165.625,215.441,-166.438,464.161,-
165.308,1000,-10.2539,2154.44,-
11.0212,4641.59,-161.3,10000,-166.133

([DPSOH�� :DSP:BATCH? ASCII,AMP1,DBFS

5HVSRQVH�� ASCII,12,0.00100004,-
0.545619,0.00109995,0.437011,0.00120004,1.09
21,0.00129996,1.404,0.00140005,1.17513,0.001
49996,0.567096,0.00160006,-
0.414736,0.00169997,-1.07711,0.00180006,-
1.40101,0.00189998,-1.18798,0.00200007,-
0.588427,0.00209999,0.392337

([DPSOH�� :DSP:BATCH? ASCII,AMP1,DBFS

5HVSRQVH�� ASCII,10,10.0021,-170.025,21.5435,-
170.387,46.4172,-166.733,99.9985,-
165.625,215.441,-166.438,464.161,-
165.308,1000,-10.2539,2154.44,-
11.0212,4641.59,-161.3,10000,-166.133
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�'63�%,77HVW
&RPSRXQG�KHDGHU�IRU�%,77(67�'LJLWDO�'DWD�$QDO\]HU�'63�SURJUDP�FRPPDQGV�

�'63�%,77HVW�&/(DU
7KLV�FRPPDQG�LV�XVHG�WR�FOHDU�WKH�%LWWHVW�7RWDOL]H�0D[LPXP
PRGH�HUURU�FRXQWHUV��1RWH�WKDW�WKH�HUURU�FRXQW�LQ�WKH�1RUPDO
PRGH�LV�QRW�DIIHFWHG�E\�WKLV�FRPPDQG�

7KLV�FRPPDQG�ZLOO�QRW�FOHDU�WKH�HUURU�FRXQWHUV�LI�o)UHH]H�'DWD
2Q�(UURUp�PRGH�LV�HQDEOHG�DQG�WKH�FRXQWHUV�DUH�IUR]HQ��,Q�WKLV
FDVH��GLVDEOH�WKH�o)UHH]H�'DWD�2Q�(UURUp�PRGH�ZLWK�WKH
�'63�%,77HVW�)5(H]H�2))�FRPPDQG�SULRU�WR�XVLQJ�WKLV
FRPPDQG�

5HODWHG�&RPPDQGV� �'63�%,77HVW�(55RU"���'63�%,77HVW�)52=HQ"�
�'63�%,77HVW�)5(H]H

&RPPDQG�6\QWD[� �'63�%,77HVW�&/(DU

([DPSOH� :DSP:BITTEST:CLEAR

�'63�%,77HVW�'$7$"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�GDWD�ZRUG�IURP�WKH�LQGLFDWHG
GLJLWDO�DXGLR�FKDQQHO�

7KH�GDWD�PD\�EH�HQFRGHG�LQ�HLWKHU�GHFLPDO�XQLWV��'(&��RU
KH[DGHFLPDO��+(;��XQLWV��,I�WKH�GDWD�LV�IUR]HQ�ZKHQ�WKH
o)UHH]H�'DWD�2Q�(UURUo�PRGH�LV�HQDEOHG��WKH�GDWD�PD\�EH
UHDG�RQH�WLPH��6XEVHTXHQW�UHDGV�ZLWK�WKLV�FRPPDQG�ZLOO
UHWXUQ�D�VSHFLDO�QRW�D�QXPEHU�YDOXH�����������'(&�RU
��������+(;��WR�LQGLFDWH�WKDW�WKH�IUR]HQ�GDWD�KDV�EHHQ
SUHYLRXVO\�UHDG�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• XQLW���^�'(&�_�+(;�`

5HODWHG�&RPPDQGV� �'63�%,77HVW�(55RU"���'63�%,77HVW�)5(H]H�
�'63�%,77HVW�)52=HQ"

&RPPDQG�6\QWD[� �'63�%,77HVW�'$7$"�FKDQQHO��XQLW

([DPSOH� :DSP:BITTEST:DATA? A,HEX

5HVSRQVH� :DSP:BITTEST:DATA 7FFFFEHEX
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�'63�%,77HVW�(55RU"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�HUURU�FRXQW�IRU�WKH�VHOHFWHG
GLJLWDO�DXGLR�FKDQQHO�

5HFHLYHG�GDWD�LV�PHDVXUHG�WR�GHWHUPLQH�LI�LW�PDWFKHV�WKH�GDWD
WUDQVPLWWHG��2QO\�WKH�QXPEHU�RI�ELWV�VHOHFWHG�E\�WKH
�',1�5(6ROXWLRQ�FRPPDQG�ZLOO�EH�DQDO\]HG��7KLV�FRPSDULVRQ
LV�GRQH�ZLWK�DOJRULWKPV�ZKLFK�DUH�QRW�VHQVLWLYH�WR�GHOD\
EHWZHHQ�WKH�GLJLWDO�JHQHUDWRU�DQG�WKH�%,77(67�DQDO\]HU��7KH
QXPEHU�RI�HUURUV�LQ�WKH�UHFHLYHG�GDWD�SHU�PHDVXUHPHQW
LQWHUYDO�DUH�FRXQWHG�LQGHSHQGHQWO\�IRU�HDFK�FKDQQHO��7KH
�'63�%,77HVW�02'(�FRPPDQG�VHOHFWV�WKH�W\SH�RI�DQDO\VLV�WR
EH�SHUIRUPHG�

(UURU�PHDVXUHPHQWV�DUH�EDVHG�RQ�WKH�ZDYHIRUP�VHOHFWHG�E\
WKH��'63�%,77HVW�:)0�FRPPDQG��7KH�UDQGRP��VLQH��DQG
ZDONLQJ�ELW�ZDYHIRUPV�FRPSDUH�HDFK�VXFFHVVLYHO\�UHFHLYHG
VDPSOH�ZLWK�WKH�DOJRULWKP�XVHG�WR�JHQHUDWH�WKH�VLJQDO��7ZR
VDPSOHV�DUH�UHTXLUHG�EHIRUH�WKH�HUURU�DQDO\VLV�V\QFKURQL]HV
ZLWK�WKH�VLJQDO��VR�HUURUV�PD\�EH�FRXQWHG�GXULQJ�WKH�LQLWLDO
PHDVXUHPHQW�LQWHUYDO�HYHQ�WKRXJK�QR�HUURUV�DFWXDOO\�H[LVW�

7KH�5DQGRP�ZDYHIRUP�VHOHFWLRQ�RQ�%,77(67�UHTXLUHV�HLWKHU
D�FRPSDWLEOH�UHDO�WLPH�UDQGRP�QRLVH�VLJQDO�RU�WKH�RXWSXW�RI�D
GLJLWDO�UHSURGXFHU�SOD\LQJ�D�UHFRUGLQJ�SUHYLRXVO\�PDGH�IURP
FRPSDWLEOH�VLJQDOV�

7KH�GDWD�PD\�EH�HQFRGHG�LQ�HLWKHU�GHFLPDO�XQLWV��'(&��RU
KH[DGHFLPDO��+(;��XQLWV��,I�WKH�HUURU�FRXQW�LV�IUR]HQ�ZKHQ�WKH
o)UHH]H�'DWD�2Q�(UURUo�PRGH�LV�HQDEOHG��WKH�HUURU�FRXQW�PD\
EH�UHDG�RQH�WLPH��6XEVHTXHQW�UHDGV�ZLWK�WKLV�FRPPDQG�ZLOO
UHWXUQ�D�VSHFLDO�QRW�D�QXPEHU�HUURU�FRXQW�YDOXH
����������'(&�RU���������+(;��WR�LQGLFDWH�WKDW�WKH�IUR]HQ
HUURU�FRXQW�KDV�EHHQ�SUHYLRXVO\�UHDG�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• XQLW���^�'(&�_�+(;�`

5HODWHG�&RPPDQGV� �'63�%,77HVW�'$7$"���'63�%,77HVW�)5(H]H�
�'63�%,77HVW�)52=HQ"���'63�%,77HVW�:)0

&RPPDQG�6\QWD[� �'63�%,77HVW�(55RU"�FKDQQHO��XQLW

([DPSOH� :DSP:BITTEST:ERROR? A,HEX

5HVSRQVH� :DSP:BITTEST:ERROR F91HEX
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�'63�%,77HVW�)5(H]H
7KLV�FRPPDQG�VHWV�WKH�VWDWH�RI�WKH�%,77(67�o)UHH]H�'DWD�2Q
(UURUp�PRGH�

,I�21��WKH�UHVSRQVH�WR�WKH��'63�%,77HVW�'$7$"�TXHU\�ZLOO�EH
WKH�GDWD�YDOXHV�UHFHLYHG�ZKHQ�WKH�ILUVW�HUURU�RFFXUUHG�RQ�HLWKHU
FKDQQHO��DQG�WKH�UHVSRQVH�WR�WKH��'63�%,77HVW�(55RU"�TXHU\
ZLOO�EH�WKH�IUR]HQ�HUURU�FRXQWV�

,I�2))��WKH�UHVSRQVH�WR�WKH��'63�%,77HVW�'$7$"�ZLOO�FRQWLQXH
XSGDWLQJ�DW�WKH�SUHVHQW�UHDGLQJ�UDWH��LQGHSHQGHQW�RI�DQ\�HUURUV
GHWHFWHG�

7KLV�FRPPDQG�PXVW�EH�VHW�WR�2))�LQ�RUGHU�WR�FOHDU�WKH�IUR]HQ
HUURU�GDWD�ZLWK�WKH��'63�%,77HVW�&/(DU�FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHH]HVWDWH�r�^�2))�_�21�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �'63�%,77HVW�)52=HQ"���'63�%,77HVW�(55RU"�
�'63�%,77HVW�'$7$"

&RPPDQG�6\QWD[� �'63�%,77HVW�)5(H]H�IUHH]HVWDWH

([DPSOH� :DSP:BITTEST:FREEZE ON

�'63�%,77HVW�)5(H]H"
7KLV�TXHU\�UHWXUQV�WKH�VWDWH�RI�WKH�%,77(67�o)UHH]H�'DWD�2Q
(UURUp�PRGH�

5HODWHG�&RPPDQGV� �'63�%,77HVW�)5(H]H

&RPPDQG�6\QWD[� �'63�%,77HVW�)5(H]H"

([DPSOH� :DSP:BITTEST:FREEZE?

5HVSRQVH� :DSP:BITTEST:FREEZE ON

�'63�%,77HVW�)52=HQ"
7KLV�TXHU\�UHWXUQV�WKH�GDWD�IUR]HQ�VWDWXV�RI�%,77(67�LI�WKH
o)UHH]H�'DWD�2Q�(UURUp�PRGH�LV�HQDEOHG��7KH�UHVSRQVH�LV���LI
HUURU�PHDVXUHPHQWV�DUH�QRW�IUR]HQ�RU���LI�HUURU�PHDVXUHPHQWV
DUH�IUR]HQ�GXH�WR�HUURU�GHWHFWLRQ�GXULQJ�WKH�ODVW�PHDVXUHPHQW
LQWHUYDO�RQ�HLWKHU�LQSXW�FKDQQHO�

5HODWHG�&RPPDQGV� �'63�%,77HVW�)5(H]H���'63�%,77HVW�(55RU"�
�'63�%,77HVW�'$7$"

&RPPDQG�6\QWD[� �'63�%,77HVW�)52=HQ"

([DPSOH� :DSP:BITTEST:FROZEN?

5HVSRQVH� :DSP:BITTEST:FROZEN 1
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�'63�%,77HVW�02'(
7KH�02'(�FRPPDQG�VHOHFWV�WKH�W\SH�RI�HUURU�FRXQW�DQDO\VLV
WR�EH�SHUIRUPHG�RQ�ERWK�LQSXW�FKDQQHOV�DQG�UHVHWV�WKH�HUURU
FRXQWHU�LQ�7RWDOL]H�DQG�0D[LPXP�PRGHV�

,Q�WKH�1RUPDO�PRGH��WKH�QXPEHU�RI�HUURUV�GHWHFWHG�GXULQJ�WKH
ODVW�PHDVXUHPHQW�LQWHUYDO������VHFRQG������VHFRQG������
VHFRQG��LV�FRXQWHG�DQG�SURYLGHG�E\�WKH
�'63�%,77(67�(55RU"�TXHU\�

7KH�0D[LPXP�PRGH�ODWFKHV�WKH�ODUJHVW�HUURU�FRXQW�WKDW�RFFXUV
GXULQJ�DQ\�VLQJOH�PHDVXUHPHQW�LQWHUYDO�DQG�SURYLGHV�WKLV
FRXQW�DV�WKH�UHVSRQVH�WR�WKH��'63�%,77(67�(55RU"�TXHU\�

7KH�7RWDOL]H�PRGH�SURYLGHV�D�UXQQLQJ�WRWDO�RI�DOO�HUURUV
DFFXPXODWHG�VLQFH�WKH�7RWDOL]H�PRGH�ZDV�VHOHFWHG�RU�WKH
�'63�%,77HVW�&/(DU�FRPPDQG�ZDV�UHFHLYHG�LQWHUYDO�DQG
SURYLGHV�WKLV�FRXQW�DV�WKH�UHVSRQVH�WR�WKH
�'63�%,77(67�(55RU"�TXHU\�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PRGH�^�1250DO�_�0$;LPXP�_�727DOL]H�`

'HIDXOW� 1250DO

5HODWHG�&RPPDQGV� �'63�%,77HVW�&/(DU���'63�%,77HVW�(55RU"�
�'63�%,77HVW�)5(H]H

&RPPDQG�6\QWD[� �'63�%,77HVW�02'(�PRGH

([DPSOH� :DSP:BITTEST:MODE TOTALIZE

�'63�%,77HVW�02'("
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�HUURU�FRXQW�PRGH�

7KH�UHVSRQVH�DUJXPHQW�DUH�

• PRGH�^�1250DO�_�0$;LPXP�_�727DOL]H�`

5HODWHG�&RPPDQGV� �'63�%,77(67�02'(

&RPPDQG�6\QWD[� �'63�%,77(67�02'("

([DPSOH� :DSP:BITTEST:MODE?

5HVSRQVH� :DSP:BITTEST:MODE TOTALIZE

�'63�%,77HVW�5'*5DWH
7KLV�FRPPDQG�VSHFLILHV�WKH�XSGDWH�UDWH��$XWR���V���V����V��RI
WKH�%,77(67�'DWD�DQG�(UURU�UHDGLQJV�XQWLO�DQ�HUURU�RFFXUV�
7KH�$872�VHWWLQJ�VSHFLILHV���UHDGLQJV�SHU�VHFRQG��HTXLYDOHQW
WR�VSHFLI\LQJ�5��

7KH�FRPPDQG�DUJXPHQW�LV�

• UDWH�^�$872�_�5��_�5��_�5���`

'HIDXOW� $872

5HODWHG�&RPPDQGV� QRQH

&RPPDQG�6\QWD[� �'63�%,77HVW�5'*5DWH�UDWH

([DPSOH� :DSP:BITTEST:RDGRATE R16
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�'63�%,77HVW�5'*5DWH"
7KLV�FRPPDQG�UHWXUQV�WKH�XSGDWH�UDWH�VHWWLQJ��$XWR���V���V�
���V��RI�WKH�%,77(67�'DWD�DQG�(UURU�UHDGLQJV�

5HODWHG�&RPPDQGV� �'63�%,77HVW�5'*5DWH

&RPPDQG�6\QWD[� �'63�%,77HVW�5'*5DWH"

([DPSOH� :DSP:BITTEST:RDGRATE?

5HVSRQVH� :DSP:BITTEST:RDGRATE R16

�'63�%,77HVW�6(7"
7KLV�TXHU\�UHWXUQV�%,77(67�DQDO\]HU�VHWWLQJV�IRU�)5((=(�
02'(��5'*5$7(��DQG�:)0�

5HODWHG�&RPPDQGV� DOO�%,77(67�VHWWLQJV

&RPPDQG�6\QWD[� �'63�%,77(67�6(7"

([DPSOH� :DSP:BITTEST:SET?

5HVSRQVH� :DSP:BITTEST:FREEZE OFF;MODE NORMAL;RDGRATE
AUTO;WFM SINE

�'63�%,77HVW�:)0
7KLV�FRPPDQG�VHOHFWV�WKH�W\SH�RI�ZDYHIRUP�WKDW�%,77HVW
H[SHFWV�WR�UHFHLYH�IRU�HUURU�DQDO\VLV�

6LJQDO�JHQHUDWLRQ�PXVW�EH�FRRUGLQDWHG�ZLWK�%,77HVW�DQDO\VLV�
%,77HVW�FDQ�DQDO\]H�ILYH�GLIIHUHQW�GLJLWDO�GRPDLQ�ZDYHIRUPV
JHQHUDWHG�E\�WKH�6\VWHP�7ZR�GLJLWDO�JHQHUDWRU��RU�SUHYLRXVO\
GLJLWDOO\�UHFRUGHG�IURP�WKH�GLJLWDO�JHQHUDWRU��7KHVH�ZDYHIRUPV
DUH�5DQGRP���'*(1�:)0�63&LDO��5$1'RP���&RQVWDQW
��'*(1�:)0�63&LDO�&216WDQW���:DONLQJ�����'*(1�:)0
63&LDO��:/.����:DONLQJ�����'*(1�:)0�63&LDO��:/.����DQG
6LQH���'*(1�:)0�6,1(��6,1(���:KHQ�WHVWLQJ�UHDO�WLPH
GHYLFHV��WKH�VDPH�ZDYHIRUP�PXVW�EH�VHOHFWHG�RQ�ERWK�WKH
'LJLWDO�*HQHUDWRU�DQG�WKH�%,77HVW�DQDO\]HU��:KHQ�DQDO\]LQJ�D
SUHYLRXVO\�UHFRUGHG�RU�GLVWDQWO\�JHQHUDWHG�VLJQDO��WKH�%,77HVW
ZDYHIRUP�PXVW�FRUUHVSRQG�WR�WKH�ZDYHIRUP�EHLQJ�DQDO\]HG�

&RQVWDQW���'63�%,77HVW�:)0�&216WDQW�

7KH�6SHFLDO�&RQVWDQW�GLJLWDO�JHQHUDWRU�ZDYHIRUP
��'*(1�:)0�63&LDO�&2167DQW��JHQHUDWHV�D�FRQWLQXRXV
VWUHDP�RI�GDWD�VDPSOHV�DW�WKH�VDPH�IL[HG�YDOXH��7KLV�LV�WKH
GLJLWDO�HTXLYDOHQW�RI�D�'&�YROWDJH�VRXUFH��7KH�GDWD�ZRUG�WR�EH
RXWSXW�LV�FRQWUROOHG�E\�WKH��'*(1�$03/LWXGH�FRPPDQG�
127(��'LWKHU�PXVW�EH�WXUQHG�RII���'*(1�',7+HUW\SH�121(�
IRU�%,77HVW�DQDO\VLV�WR�IXQFWLRQ�ZLWK�WKH�&RQVWDQW�ZDYHIRUP�
&RQVWDQW�PRGH�DLGV�LQ�WKH�LQYHVWLJDWLRQ�RI�GDWD�GHSHQGHQW
HUURUV�LQ�GLJLWDO�V\VWHPV��,I�D�&RQVWDQW�ZDYHIRUP�LV�GLJLWDOO\
UHFRUGHG�DQG�WKHQ�UHSURGXFHG��RU�LV�WUDQVPLWWHG�IURP�D�GLVWDQW
6\VWHP�7ZR��WKH�ORFDO�6\VWHP�7ZR�'LJLWDO�*HQHUDWRU
:DYHIRUP�PXVW�EH�VHW�WR�6SHFLDO�&RQVWDQW���'*(1�:)0
63&LDO�&2167DQW��DQG�WKH�$PSOLWXGH���'*(1�$03/��PXVW
EH�H[DFWO\�WKH�VDPH�DV�ZDV�UHFRUGHG�RU�LV�EHLQJ�WUDQVPLWWHG
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HYHQ�WKRXJK�WKH�ORFDOO\�JHQHUDWHG�ZDYHIRUP�LV�QRW�EHLQJ�XVHG�
7KH�GLJLWDO�RXWSXW�UHVROXWLRQ���'287�5(6ROXWLRQ��PXVW�DW�OHDVW
HTXDO�WKH�GLJLWDO�LQSXW�UHVROXWLRQ���',1�5(6ROXWLRQ��IRU�%,77HVW
DQDO\VLV�WR�IXQFWLRQ�SURSHUO\�

5DQGRP���'63�%,77HVW�:)0�5$1'RP�

2Q�WKH�6SHFLDO�5DQGRP�GLJLWDO�JHQHUDWRU�ZDYHIRUP
��'*(1�:)0�63&LDO�5$1'RP��VHOHFWV�D�XQLTXH�SVXHGR�
UDQGRP�QRLVH�ZDYHIRUP�GHVLJQHG�IRU�XVH�ZLWK�%,77HVW�
6DPSOH�DPSOLWXGHV�DUH�XQLIRUPO\�GLVWULEXWHG�EHWZHHQ�SOXV�DQG
PLQXV�IXOO�VFDOH��7KH�DPSOLWXGH�LV�QRW�DGMXVWDEOH��7KLV�VLJQDO�LV
LQWHQGHG�IRU�HUURU�UDWH�WHVWLQJ�RI�FRPPXQLFDWLRQV�OLQNV�
$(6�(%8�LQWHUIDFHV��DQG�GLJLWDO�UHFRUGHUV��,W�SURYLGHV�WKH�PRVW
WKRURXJK�HUURU�WHVWLQJ�RI�DQ\�RI�WKH�ZDYHIRUPV��'LJLWDO
JHQHUDWRU�GLWKHU�LV�DXWRPDWLFDOO\�WXUQHG�RII�LQ�WKLV�ZDYHIRUP�
VR�WKH�GLJLWDO�JHQHUDWRU�'LWKHU�VHWWLQJ�LV�QRW�LPSRUWDQW��7KH
GLJLWDO�RXWSXW�UHVROXWLRQ���'287�5(6ROXWLRQ��PXVW�DW�OHDVW
HTXDO�WKH�GLJLWDO�LQSXW�UHVROXWLRQ���',1�5(6ROXWLRQ��IRU�%,77HVW
DQDO\VLV�WR�IXQFWLRQ�SURSHUO\�

:DONLQJ�%LW���'63�%,77HVW�:)0�:/.��DQG�:/.��

7KHUH�DUH�WZR�ZDONLQJ�ELW�PRGHV��7KH�GLJLWDO�JHQHUDWRU
:DONLQJ���ZDYHIRUP���'*(1�:)0�63&LDO�:/.���VHWV�DOO�ELWV
WR���H[FHSW�RQH�ELW�WKDW�LV�VHW�WR����7KLV�VLQJOH�KLJK�ELW�LV
FRQWLQXRXVO\�LQFUHPHQWHG�IURP�ORZHU�WR�XSSHU�ELWV��:KHQ�LW
UHDFKHV�WKH�06%�LW�ZUDSV�DURXQG�WR�WKH�/6%�RI�WKH�VHOHFWHG
ZRUG�ZLGWK���'287�5(6ROXWLRQ���7KH�GLJLWDO�JHQHUDWRU
:DONLQJ���ZDYHIRUP���'*(1�:)0�63&LDO�:/.����VHWV�DOO�ELWV
WR���H[FHSW�RQH�ELW�WKDW�LV�VHW�WR����7KLV�VLQJOH�ORZ�ELW�LV
FRQWLQXRXVO\�LQFUHPHQWHG�IURP�ORZHU�WR�XSSHU�ELWV��:KHQ�LW
UHDFKHV�WKH�06%�LW�ZUDSV�DURXQG�WR�WKH�/6%�RI�WKH�VHOHFWHG
ZRUG�ZLGWK���'287�5(6ROXWLRQ���7KH�DPSOLWXGHV�RI�WKH
ZDONLQJ�ELW�VLJQDOV�DUH�QRW�DGMXVWDEOH��'LJLWDO�JHQHUDWRU�GLWKHU�LV
DXWRPDWLFDOO\�WXUQHG�RII�LQ�WKHVH�ZDYHIRUPV��VR�WKH�'LWKHU
VHWWLQJ�LV�QRW�LPSRUWDQW��7KH�GLJLWDO�RXWSXW�UHVROXWLRQ
��'287�5(6ROXWLRQ��PXVW�DW�OHDVW�HTXDO�WKH�GLJLWDO�LQSXW
UHVROXWLRQ���',1�5(6ROXWLRQ��IRU�%,77(67�DQDO\VLV�WR�IXQFWLRQ
SURSHUO\�

6LQHZDYH���'63�%,77HVW�:)0�6,1(�

7KH�GLJLWDO�JHQHUDWRU�6LQH�ZDYHIRUP���'*(1�:)0
6,1(�6,1(��DOORZV�HUURU�FKHFNLQJ�RI�GLJLWDO�DXGLR�GHYLFHV�ZLWK
JDLQ�RU�HTXDOL]DWLRQ��,W�LV�GLIILFXOW�WR�WHVW�VXFK�GHYLFHV�ZLWK�ELW�
SDWWHUQ�EDVHG�WHVW�VLJQDOV��7KH�VLQHZDYH�UHWDLQV�LWV�VKDSH
SDVVLQJ�WKURXJK�DQ\�OLQHDU�GLJLWDO�GHYLFH��7KXV��RQO\�WKH
VLQHZDYH�LV�XVHIXO�IRU�HUURU�WHVWLQJ�ZKHQ�WKH�GHYLFH�XQGHU�WHVW
KDV�JDLQ�RU�HTXDOL]DWLRQ��7KH�VLQHZDYH�DQDO\VLV�WHFKQLTXH
XVHG�E\�%,77HVW�LV�QRW�VHQVLWLYH�WR�WKH�GLWKHU�OHYHOV�RI�6\VWHP
7ZRnV�GLJLWDO�JHQHUDWRU��VR�'LWKHU�PD\�EH�WXUQHG�RQ�RU�RII
��'*(1�',7+HUW\SH�121(���$Q\�KLJK�TXDOLW\�GLJLWDO�GRPDLQ
VLQHZDYH�LV�FRPSDWLEOH�ZLWK�6\VWHP�7ZRnV�%,77HVW�DQDO\]HU�
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7KH�FRPPDQG�DUJXPHQWV�DUH�

• ZIP�r�^�&216WDQW�_�5$1'RP�_�6,1(�_�:/.��_
:/.��`

'HIDXOW� 6,1(

5HODWHG�&RPPDQGV� �'*(1�$03/���'*(1�:)0���'*(1�',7+(57<3(�
�'287�5(6ROXWLRQ���',1�5(6ROXWLRQ���'63�%,77HVW�:)0"

&RPPDQG�6\QWD[� �'63�%,77HVW�:)0�ZIP

([DPSOH� :DSP:BITTEST:WFM CONSTANT

�'63�%,77HVW�:)0"
7KLV�TXHU\�UHWXUQV�WKH�SUHVHQW�%,77(67�ZDYHIRUP�VHWWLQJ��6HH
WKH�GLVFXVVLRQ�RI�ZDYHIRUPV�IRU�WKH��'63�%,77HVW�:)0
FRPPDQG�DERYH�IRU�PRUH�LQIRUPDWLRQ�

7KH�UHVSRQVH�DUJXPHQW�LV�

• ZIP�r�^�6,1(�_�&216WDQW�_�5$1'RP�_�:/.��_
:/.��`

5HODWHG�&RPPDQGV� �'63�%,77HVW�:)0

&RPPDQG�6\QWD[� �'63�%,77HVW�:)0"

([DPSOH� :DSP:BITTEST:WFM?

5HVSRQVH� :DSP:BITTEST:WFM CONSTANT
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�'63�'$1/U
&RPSRXQG�KHDGHU�IRU�'LJLWDO�$XGLR�$QDO\]HU�'63�SURJUDP�FRPPDQGV�

�'63�'$1/U�$87RUDQJH
7KLV�FRPPDQG�HQDEOH�RU�GLVDEOHV�DXWRUDQJLQJ�RI�WKH�LQGLFDWHG
FKDQQHO�V��OHYHO�PHWHU��7KH�YDOLG�FKDQQHO�VHOHFWLRQV�DUH
FKDQQHO�$��$���FKDQQHO�%��%��RU�ERWK�FKDQQHOV�$�DQG�%��$%��
7KH�YDOLG�VHWWLQJV�IRU�DXWRUDQJLQJ�DUH�2))�DQG�21�

,I�WKH�UDQJH�FRPPDQG���'63�'$1/U�5$1*H��LV�UHFHLYHG�IRU�D
FKDQQHO�WKDW�LV�FXUUHQWO\�LQ�DXWRUDQJH��DXWRUDQJLQJ�ZLOO�EH
WXUQHG�2))�

7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�$%�_�$�_�%�`

• VWDWH���^�21�_�2))�`

'HIDXOW� $%��21

5HODWHG�&RPPDQGV� �'63�'$1/U�$87RUDQJH"

&RPPDQG�6\QWD[� �'63�'$1/U�$87RUDQJH�FKDQQHO��VWDWH

([DPSOH� :DSP:DANLR:AUTORANGE A,OFF

�'63�'$1/U�$87RUDQJH"
7KLV�TXHU\�UHWXUQV�WKH�DXWRUDQJLQJ�VHWWLQJ�IRU�WKH�LQGLFDWHG
'63�'LJLWDO�LQSXW��7KH�YDOLG�FKDQQHO�VHWWLQJV�DUH�$�DQG�%��7KH
YDOLG�DXWRUDQJH�UHVSRQVHV�DUH�2))�DQG�21�

&RPPDQG�DUJXPHQW�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• FKDQQHO���^�$�_�%�`

• VWDWH���^�21�_�2))�`

5HODWHG�&RPPDQGV� �'63�'$1/U�$87RUDQJH

&RPPDQG�6\QWD[� �'63�'$1/U�$87RUDQJH"�FKDQQHO

5HVSRQVH�6\QWD[� �'63�'$1/U�$87RUDQJH�FKDQQHO��VWDWH

([DPSOH� :DSP:DANLR:AUTORANGE? A

5HVSRQVH� :DSP:DANLR:AUTORANGE A,OFF
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�'63�'$1/U�&+$1QHO
7KLV�FRPPDQG�VSHFLILHV�WKH�FKDQQHO��$�RU�%��WR�EH�XVHG�IRU
WKH�PDLQ�)XQFWLRQ�PHWHU��7KH�LQSXW�LV�VHOHFWHG�E\�WKH
�'63�'$1/U�,13XW�FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• VXEIUDPH���^�$�_�%�`

'HIDXOW� $

5HODWHG�&RPPDQGV� �'63�'$1/U�,13XW���'63�'$1/U�&+$1QHO"

&RPPDQG�6\QWD[� �'63�'$1/U�&+$1QHO�VXEIUDPH

([DPSOH� :DSP:DANLR:CHANNEL A

�'63�'$1/U�&+$1QHO"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQWO\�VHOHFWHG�FKDQQHO�IRU�WKH
)XQFWLRQ�PHWHU�

5HVSRQVH�DUJXPHQW�V��

• VXEIUDPH���^�$�_�%�`

5HODWHG�&RPPDQGV� �'63�'$1/U�&+$1QHO

&RPPDQG�6\QWD[� �'63�'$1/U�&+$1QHO"

5HVSRQVH�6\QWD[� �'63�'$1/U�&+$1QHO�VXEIUDPH

([DPSOH� :DSP:DANLR:CHANNEL?

5HVSRQVH� :DSP:DANLR:CHANNEL A

�'63�'$1/U�&283OLQJ
7KLV�FRPPDQG�VHWV�WKH�FRXSOLQJ�IRU�WKH�LQGLFDWHG�FKDQQHO�V��
7KH�YDOLG�VHWWLQJV�IRU�FRXSOLQJ�DUH�$&�DQG�'&�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$%�_�$�_�%�`

• FRXSOLQJ���^�$&�_�'&�`

'HIDXOW� $%��$&

5HODWHG�&RPPDQGV� �'63�'$1/U�&283OLQJ"

&RPPDQG�6\QWD[� �'63�'$1/U�&283OLQJ�FKDQQHO��FRXSOLQJ

([DPSOH� :DSP:DANLR:COUPLING A,AC
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�'63�'$1/U�&283OLQJ"
7KLV�TXHU\�UHWXUQV�WKH�FRXSOLQJ�VHWWLQJ�IRU�WKH�LQGLFDWHG
FKDQQHO��7KH�YDOLG�UHVSRQVHV�DUH�$&�DQG�'&�

7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• FRXSOLQJ���^�$&�_�'&�`

5HODWHG�&RPPDQGV� �'63�'$1/U�&283OLQJ

&RPPDQG�6\QWD[� �'63�'$1/U�&283OLQJ"�FKDQQHO

5HVSRQVH�6\QWD[� �'63�'$1/U�&283OLQJ�UHVSRQVHBFKDQQHO��FRXSOLQJ

([DPSOH� :DSP:DANLR:COUPLING? A

5HVSRQVH� :DSP:DANLR:COUPLING A,AC

�'63�'$1/U�'(7HFWRU
7KLV�FRPPDQG�VHWV�WKH�GHWHFWRU�W\SH�RI�WKH�IXQFWLRQ�PHWHU�IRU
DOO�PHDVXUHPHQW�IXQFWLRQV�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• W\SH���^�)506�_�43(DN�_�506�`

'HIDXOW� )506

5HODWHG�&RPPDQGV� �'63�'$1/U�'(7HFWRU"

&RPPDQG�6\QWD[� �'63�'$1/U�'(7HFWRU�W\SH

([DPSOH� :DSP:DANLR:DETECTOR FRMS

�'63�'$1/U�'(7HFWRU"
7KLV�TXHU\�UHWXUQV�WKH�GHWHFWRU�W\SH�RI�WKH�IXQFWLRQ�PHWHU�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�)506�_�43(DN�_�506�`

5HODWHG�&RPPDQGV� �'63�'$1/U�'(7HFWRU

&RPPDQG�6\QWD[� �'63�'$1/U�'(7HFWRU"

5HVSRQVH�6\QWD[� �'63�'$1/U�'(7HFWRU�W\SH

([DPSOH� :DSP:DANLR:DETECTOR?

5HVSRQVH� :DSP:DANLR:DETECTOR PEAK
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�'63�'$1/U�)$87RUDQJH
7KLV�FRPPDQG�HQDEOHV�RU�GLVDEOHV�WKH�IXQFWLRQ�PHWHU
DXWRUDQJLQJ��,I�WKH��'63�'$1/U�)5$1JH�FRPPDQG�LV�UHFHLYHG
ZKLOH�D�FKDQQHO�LV�LQ�DXWRUDQJH��DXWRUDQJLQJ�ZLOO�EH�WXUQHG
2))�IRU�WKDW�FKDQQHO�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�21�_�2))�`

'HIDXOW� 21

5HODWHG�&RPPDQGV� �'63�'$1/U�)5$1JH���'63�'$1/U�)$87RUDQJH"

&RPPDQG�6\QWD[� �'63�'$1/U�)$87RUDQJH�VWDWH

([DPSOH� :DSP:DANLR:FAUTORANGE ON

�'63�'$1/U�)$87RUDQJH"
7KLV�TXHU\�UHWXUQV�WKH�VWDWH�RI�WKH�IXQFWLRQ�PHWHU�DXWRUDQJLQJ�
7KH�SRVVLEOH�VWDWHV�DUH�21�DQG�2))�

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�21�_�2))�`

5HODWHG�&RPPDQGV� �'63�'$1/U�)$87RUDQJH

&RPPDQG�6\QWD[� �'63�'$1/U�)$87RUDQJH"

5HVSRQVH�6\QWD[� �'63�'$1/U�)$87RUDQJH�VWDWH

([DPSOH� :DSP:DANLR:FAUTORANGE?

5HVSRQVH� :DSP:DANLR:FAUTORANGE ON

�'63�'$1/U�),/7HUIUHT
7KLV�FRPPDQG�VSHFLILHV�WKH�EDQGSDVV�EDQGUHMHFW�ILOWHU
IUHTXHQF\�ZKHQ�WKH�WXQLQJ�VRXUFH�LV�),;HG��VHH
�'63�'$1/U�781LQJVUF��DQG�ZKHQ�WKH�FXUUHQW�PRGH�LV�HLWKHU
FURVVWDON��;7$/N���7+'�1�UDWLR��7+'5DWLR���7+'�1�DPSO
�7+'$PSO���RU�EDQGSDVV��%3��

,I�WKH�FXUUHQW�PRGH�LV�FURVVWDON��7+'�1�UDWLR��7+'�1�DPSO�
RU�EDQGSDVV�DQG�WKH�WXQLQJ�VRXUFH�LV�QRW�IL[HG��),;HG���WKLV
FRPPDQG�ZLOO�IRUFH�WKH�WXQLQJ�VRXUFH�WR�IL[HG��),;HG��

7KH�ILOWHU�LV�WXQDEOH�DFURVV�WKH�DXGLR�VSHFWUXP�IURP�������WR
����RI�WKH�VDPSOH�UDWH��IRU�H[DPSOH�����+]�WR����N+]�DW�D���
N+]�VDPSOH�UDWH�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��≥��������≤�����RI�WKH
VDPSOH�UDWH���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7
_�'330�_�)B5�_�2&76�_�3&7+]�`

'HIDXOW� �������+=

5HODWHG�&RPPDQGV� �'63�'$1/U�781LQJVUF���'63�'$1/U�),/7HUIUHT"

&RPPDQG�6\QWD[� �'63�'$1/U�),/7HUIUHT�IUHTXHQF\

([DPSOH� :DSP:DANLR:FILTERFREQ 3500 HZ
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�'63�'$1/U�),/7HUIUHT"
7KLV�TXHU\�UHWXUQV�WKH�EDQGSDVV�EDQGUHMHFW�ILOWHU�IUHTXHQF\
VHWWLQJ�LQ�WKH�VSHFLILHG�XQLWV��UHJDUGOHVV�RI�WKH�WXQLQJ�VRXUFH
VHWWLQJ��

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_

2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �'63�'$1/U�),/7HUIUHT

&RPPDQG�6\QWD[� �'63�'$1/U�),/7HUIUHT"�XQLWV

5HVSRQVH�6\QWD[� �'63�'$1/U�),/7HUIUHT�IUHTXHQF\

([DPSOH� :DSP:DANLR:FILTERFREQ? HZ

5HVSRQVH� :DSP:DANLR:FILTERFREQ 3500HZ

�'63�'$1/U�)5$1JH
7KLV�FRPPDQG�VHWV�WKH�IXQFWLRQ�PHWHU�JDLQ�UDQJLQJ��,I�WKLV
FRPPDQG�LV�UHFHLYHG�ZKHQ�WKH�IXQFWLRQ�PHWHU�UDQJLQJ�LV�VHW�WR
DXWRUDQJH��WKH�DXWRUDQJLQJ�ZLOO�EH�WXUQHG�RII�DQG�WKH�IXQFWLRQ
PHWHU�ZLOO�EH�VHW�WR�WKH�VSHFLILHG�UDQJH�

7KH�6\VWHP�7ZR�ZLOO�GHWHUPLQH�WKH�DSSURSULDWH�UDQJH�VHWWLQJ
IURP�WKLV�YDOXH��,I�D�VHWWLQJ�YDOXH�GRHV�QRW�PDWFK�D�UDQJH
H[DFWO\�WKH�QH[W�KLJKHU�UDQJH�ZLOO�EH�XVHG��7KH�UDQJHV�DUH�

FFS %FS dBFS

1.0 100 0.000

500 m 50 -6.021

250 m 25 -12.041

125 m 12.5 -18.062

62.5 m 6.25 -24.082

31.25 m 3.125 -30.103

15.63 m 1.563 -36.124

7.813 m 0.7813 -42.144

3.906 m 0.3906 -48.165

1.953 m 0.1953 -54.185

976.6 µ 0.09766 -60.206

488.3 µ 0.04883 -66.227

244.1 µ 0.02441 -72.247

122.1 µ 0.01221 -78.268

61.04 µ 0.00610 -84.288

30.52 µ 0.00305 -90.309
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7KH�FRPPDQG�DUJXPHQW�LV�

• UDQJH����QUI!���UDQJH��VHH�WDEOH�DERYH���^�))6�_
'%)6�_�'%5��_�'%5��_�3&7)V�`

'HIDXOW� ��))6

5HODWHG�&RPPDQGV� �'63�'$1/U�)5$1JH"

&RPPDQG�6\QWD[� �'63�'$1/U�)5$1JH�UDQJH

([DPSOH� :DSP:DANLR:FRANGE -20DBFS

�'63�'$1/U�)5$1JH"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�IXQFWLRQ�PHWHU�JDLQ�UDQJH
VHWWLQJ�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�))6�_�'%)6�_�'%5��_�'%5��_�3&7)V�`

5HVSRQVH�DUJXPHQW�V��

• UDQJH����QUI!�^))6�_�'%)6�_�'%5��_�'%5��_
3&7)V`

5HODWHG�&RPPDQGV� �'63�'$1/U�)5$1JH

&RPPDQG�6\QWD[� �'63�'$1/U�)5$1JH"�XQLWV

5HVSRQVH�6\QWD[� �'63�'$1/U�)5$1JH�UDQJH

([DPSOH� :DSP:DANLR:FRANGE? DBFS

5HVSRQVH� :DSP:DANLR:FRANGE -18.0618DBFS
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�'63�'$1/U�)5(4"
7KLV�TXHU\�VSHFLILHV�WKH�'LJLWDO�'RPDLQ�$XGLR�$QDO\]HU
)UHTXHQF\�0HWHU�UHVSRQVH�XQLWV�DQG�UHWXUQV�WKH�IUHTXHQF\
PHDVXUHPHQW�IRU�WKH�LQGLFDWHG�FKDQQHO�

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�'63�'LJLWDO�$QDO\]HU�)UHTXHQF\�0HWHU�LV�HQDEOHG�RU
GLVDEOHG�E\�WKH�DOJRULWKP�SDUDPHWHU�RI�WKH��6(77/,1*�'$1/U
FRPPDQG��6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU
5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHT����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

• VHWWOHBWLPHRXW����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �6(77OLQJ�'63�'$1/U

&RPPDQG�6\QWD[� �'63�'$1/U�)5(4"�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �'63�'$1/U�)5(4"�IUHT��VHWWOHBWLPHRXW

([DPSOH� :DSP:DANLR:FREQ? A,HZ

5HVSRQVH� :DSP:DANLR:FREQ 4814.39HZ,0
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�'63�'$1/U�)81&PHWHU"
7KLV�TXHU\�UHWXUQV�WKH�PHDVXUHPHQW�IURP�WKH�IXQFWLRQ�PHWHU�LQ
WKH�VSHFLILHG�XQLWV��,I�WKH�VSHFLILHG�XQLWV�DUH�QRW�DSSURSULDWH�IRU
WKH�FXUUHQW�IXQFWLRQ�PHWHU�PRGH�DQG�W\SH�RI�LQSXW��WKHQ�DQ
DUJXPHQW�HUURU�ZLOO�EH�JHQHUDWHG��7KH�DSSURSULDWH�XQLWV�IRU
HDFK�)XQFWLRQ�PHWHU�PRGH�DQG�W\SH�RI�LQSXW�DUH�OLVWHG�LQ
7DEOH�����

7DEOH������9DOLG�XQLWV�IRU��'63�'$1/5�)81&PHWHU"�TXZU\

Mode INPUT Units

AD1X DBM, DBRA, DBRB,
DBU, DBV, VAmplitude, Bandpass,

THD+N Absolute DIGital DBFS, DBR1, DBR2, DBU, DBV,
FFS, PCTFS, V, VP, VPP

2-Channel Ratio,
Crosstalk, THD+N Ratio

AD1X and
DIGital

DB, PCT, X_Y

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�'LJLWDO�'RPDLQ�$XGLR�$QDO\]HU�)XQFWLRQ�0HWHU�VHWWOLQJ�LV
HQDEOHG�RU�GLVDEOHG�E\�WKH�DOJRULWKP�SDUDPHWHU�RI�WKH
�6(77/,1*�'$1/U�FRPPDQG��6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW
�SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

&RPPDQG�DUJXPHQW�

• XQLWV���^�'%�_�'%)6�_�'%0�_�'%5��_�'%5��_
'%5$�_�'%5%�_�'%8�_�'%9�_�))6�_�3&7�_�3&7)V
_�9�_�93�_�933�_�;B<�`

5HVSRQVH�DUJXPHQW�V��

• UGJ����QUI!

• VHWWOHBWLPHRXW����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �'63�'$1/U�02'(

&RPPDQG�6\QWD[� �'63�'$1/U�)81&PHWHU"�XQLWV

5HVSRQVH�6\QWD[� �'63�'$1/U�)81&PHWHU�UGJ��VHWWOHBWLPHRXW

([DPSOH� :DSP:DANLR:FUNCMETER? FFS

5HVSRQVH� :DSP:DANLR:FUNCMETER 0.168785FFS,0
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�'63�'$1/U�+3)LOWHU
7KLV�FRPPDQG�VSHFLILHV�WKH�IUHTXHQF\�RI�WKH�KLJK�SDVV�ILOWHU
SULRU�WR�WKH�IXQFWLRQ�PHWHU��7KLV�ILOWHU�GRHV�QRW�DIIHFW�FKDQQHO�$
DQG�%�OHYHO�PHWHUV�RU�WKH�IUHTXHQF\�PHWHUV��7KHUH�DUH�IRXU
ILOWHU�VHWWLQJV�����+]��)��������+]��)���������+]��)������DQG
����+]��)�����

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\���^�)���_�)���_�)����_�)����`

'HIDXOW� )��

5HODWHG�&RPPDQGV� �'63�'$1/U�+3)LOWHU"

&RPPDQG�6\QWD[� �'63�'$1/U�+3)LOWHU�IUHTXHQF\

([DPSOH� :DSP:DANLR:HPFILTER F10

�'63�'$1/U�+3)LOWHU"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�VHWWLQJ�RI�WKH�KLJK�SDVV�ILOWHU�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\���^�)���_�)���_�)����_�)����`

5HODWHG�&RPPDQGV� �'63�'$1/U�+3)LOWHU

&RPPDQG�6\QWD[� �'63�'$1/U�+3)LOWHU"

5HVSRQVH�6\QWD[� �'63�'$1/U�+3)LOWHU�IUHTXHQF\

([DPSOH� :DSP:DANLR:HPFILTER?

5HVSRQVH� :DSP:DANLR:HPFILTER F10

�'63�'$1/U�,13XW
7KLV�FRPPDQG�VHWV�WKH�LQSXW�VRXUFH�IRU�WKH�LQGLFDWHG
FKDQQHO�V���7KH�SRWHQWLDO�LQSXW�VRXUFHV�DUH��'LJLWDO��',*LWDO�
DQG�/RZ�%DQGZLGWK�$�'��$'�;��

7KH�FRPPDQG�DUJXPHQWV�DUH�

• VRXUFH���^�',*LWDO�_�$'�;�`

'HIDXOW� ',*LWDO

5HODWHG�&RPPDQGV� �'63�'$1/U�,13XW"

&RPPDQG�6\QWD[� �'63�'$1/U�,13XW�VRXUFH

([DPSOH� :DSP:DANLR:INPUT AD1X
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�'63�'$1/U�,13XW"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�LQSXW�VRXUFH�RI�WKH�LQGLFDWHG
FKDQQHO��7KH�SRVVLEOH�UHVSRQVHV�DUH��'LJLWDO��',*LWDO��DQG�/RZ
%DQGZLGWK�$�'��$'�;��

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�',*LWDO�_�$'�;�`

5HODWHG�&RPPDQGV� �'63�'$1/U�,13XW

&RPPDQG�6\QWD[� �'63�'$1/U�,13XW"

5HVSRQVH�6\QWD[� �'63�'$1/U�,13XW�VRXUFH

([DPSOH� :DSP:DANLR:INPUT?

5HVSRQVH� :DSP:DANLR:INPUT AD1X

�'63�'$1/U�/(9HO"
7KLV�TXHU\�UHWXUQV�WKH�OHYHO�PHDVXUHPHQW�IRU�WKH�LQGLFDWHG
FKDQQHO�LQ�WKH�VSHFLILHG�XQLWV��7KLV�PHDVXUHPHQW�LV�QRW
DIIHFWHG�E\�DQ\�ILOWHU�VHWWLQJV�IRU�WKLV�VXEV\VWHP�

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�'LJLWDO�'RPDLQ�$XGLR�$QDO\]HU�/HYHO�0HWHU�VHWWOLQJ�LV
HQDEOHG�RU�GLVDEOHG�E\�WKH�DOJRULWKP�SDUDPHWHU�RI�WKH
�6(77/,1*�'$1/U�FRPPDQG��6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW
�SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

7KH�YDOLG�FKRLFH�RI�XQLWV�GHSHQGV�XSRQ�WKH�LQSXW�W\SH
��'63�'$1/5�,1387�$'�;�RU��'63�'$1/5�,1387�',*LWDO��
7KLV�GHSHQGHQF\�LV�VKRZQ�LQ�7DEOH�����

7DEOH������9DOLG�XQLWV�IRU�HDFK��'63�'$1/5�,1387�W\SH

INPUT Valid Units

AD1X DBM, DBRA, DBRB, DBU, DBV, V

DIGital DBFS, DBR1, DBR2, DBU, DBV, FFS, PCTFS, V, VP, VPP
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7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�$�_�%�`

• XQLWV���^�'%)6�_�'%0�_�'%5��_�'%5��_�'%5$�_
'%5%�_�'%8�_�'%9�_�))6�_�3&7)V�_�9�_�93�_�933
`

5HVSRQVH�DUJXPHQW�V��

• OHYHO����QUI!

• VHWWOHBWLPHRXW����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �'63�'$1/U�,13XW���'63�'$1/U�$87RUDQJH

&RPPDQG�6\QWD[� �'63�'$1/U�/(9HO"�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �'63�'$1/U�/(9HO�OHYHO��VHWWOHBWLPHRXW

([DPSOH� :DSP:DANLR:LEVEL? A,PCTFS

5HVSRQVH� :DSP:DANLR:LEVEL 59.2349PCTFS,0

�'63�'$1/U�/3)LOWHU
7KLV�FRPPDQG�VHWV�WKH�IXQFWLRQ�PHWHU�ORZ�SDVV�ILOWHU�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\���^�)6B��_�)��.�_�)��.�`

'HIDXOW� )6B�

5HODWHG�&RPPDQGV� �'63�'$1/U�/3)LOWHU"

&RPPDQG�6\QWD[� �'63�'$1/U�/3)LOWHU�IUHTXHQF\

([DPSOH� :DSP:DANLR:LPFILTER F15K

�'63�'$1/U�/3)LOWHU"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�IXQFWLRQ�PHWHU�ORZ�SDVV�ILOWHU
VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\���^�)6B��_�)��.�_�)��.�`

5HODWHG�&RPPDQGV� �'63�'$1/U�/3)LOWHU

&RPPDQG�6\QWD[� �'63�'$1/U�/3)LOWHU"

5HVSRQVH�6\QWD[� �'63�'$1/U�/3)LOWHU�IUHTXHQF\

([DPSOH� :DSP:DANLR:LPFILTER?

5HVSRQVH� :DSP:DANLR:LPFILTER F15K
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�'63�'$1/U�02'(
7KLV�FRPPDQG�VSHFLILHV�WKH�PRGH�RI�WKH�IXQFWLRQ�PHWHU��7KH
YDOLG�PRGHV�DUH�$PSOLWXGH��$03/LWXGH�����&KDQQHO�5DWLR
�5$7LR���&URVVWDON��;7$/N���7+'�1�5DWLR��7+'5DWLR��
7+'�1�$PSOLWXGH��7+'DPSO���DQG�%DQGSDVV��%3��

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�$03/LWXGH�_�%3�_�5$7LR�_�7+'DPSO�_
7+'5DWLR�_�;7$/N�`

'HIDXOW� $03/LWXGH

5HODWHG�&RPPDQGV� �'63�'$1/U�02'("

&RPPDQG�6\QWD[� �'63�'$1/U�02'(�PRGH

([DPSOH� :DSP:DANLR:MODE RATIO

�'63�'$1/U�02'("
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�PRGH�RI�WKH�'LJLWDO�$QDO\]HU
)XQFWLRQ�PHWHU�

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�$03/LWXGH�_�%3�_�5$7LR�_�7+'DPSO�_
7+'5DWLR�_�;7$/N�`

5HODWHG�&RPPDQGV� �'63�'$1/U�02'(

&RPPDQG�6\QWD[� �'63�'$1/U�02'("

5HVSRQVH�6\QWD[� �'63�'$1/U�02'(�PRGH

([DPSOH� :DSP:DANLR:MODE?

5HVSRQVH� :DSP:DANLR:MODE RATIO
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�'63�'$1/U�5$1*H
7KLV�FRPPDQG�VHWV�WKH�LQSXW�VLJQDO�UDQJH�IRU�WKH�LQGLFDWHG
FKDQQHO�V���7KH�LQSXWV�WR�WKLV�FRPPDQG�DUH�WKH�FKDQQHO�DQG
WKH�H[SHFWHG�UHDGLQJ�YDOXH�LQ�))6�XQLWV��:KHQ�WKLV�FRPPDQG
LV�UHFHLYHG�DXWRUDQJLQJ�ZLOO�EH�WXUQHG�2))�DQG�WKH�VSHFLILHG
UDQJH�ZLOO�EH�VHW�

7KH�6\VWHP�7ZR�ZLOO�GHWHUPLQH�WKH�DSSURSULDWH�UDQJH�VHWWLQJ
IURP�WKLV�YDOXH��,I�D�VHWWLQJ�YDOXH�GRHV�QRW�PDWFK�D�UDQJH
H[DFWO\�WKH�QH[W�KLJKHU�UDQJH�ZLOO�EH�XVHG��7KH�UDQJHV�DUH�

FFS %FS dBFS

1.0 100 0.000

500 m 50 -6.021

250 m 25 -12.041

125 m 12.5 -18.062

62.5 m 6.25 -24.082

31.25 m 3.125 -30.103

15.63 m 1.563 -36.124

7.813 m 0.7813 -42.144

3.906 m 0.3906 -48.165

1.953 m 0.1953 -54.185

976.6 µ 0.09766 -60.206

488.3 µ 0.04883 -66.227

244.1 µ 0.02441 -72.247

122.1 µ 0.01221 -78.268

61.04 µ 0.00610 -84.288

30.52 µ 0.00305 -90.309

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�_�$%�`

• VHWWLQJ����QUI!���UDQJH��>����(����≤�������^�))6�`
5HODWHG�&RPPDQGV� �'63�'$1/U�$87RUDQJH���'63�'$1/U�5$1*H"

&RPPDQG�6\QWD[� �'63�'$1/U�5$1*H�FKDQQHO��VHWWLQJ

([DPSOH� :DSP:DANLR:RANGE A,0.1FFS
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�'63�'$1/U�5$1*H"
7KLV�TXHU\�UHWXUQV�WKH�FKDQQHO�UDQJH�VHWWLQJ�LQ�WKH�VSHFLILHG
XQLWV��:KLFK�UHIHUHQFH�LV�XVHG�ZKHQ�WKH�UHVSRQVH�XQLWV�LV�'%5
GHSHQGV�RQ�WKH�FKDQQHO��:KHQ�FKDQQHO�LV�$��'%5�UHIHUV�WR
�'63�5()�'%5���DQG�ZKHQ�FKDQQHO�LV�%��'%5�UHIHUV�WR
�'63�5()�'%5��

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• XQLWV���^�))6�_�3&7)V�_�'%)6�_�'%5�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• VHWWLQJ����QUI!�^�))6�_�3&7)V�_�'%)6�_�'%5�`

5HODWHG�&RPPDQGV� �'63�'$1/U�5$1*H

&RPPDQG�6\QWD[� �'63�'$1/U�5$1*H"�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �'63�'$1/U�5$1*H�UHVSRQVHBFKDQQHO��VHWWLQJ

([DPSOH� :DSP:DANLR:RANGE? A,FFS

5HVSRQVH� :DSP:DANLR:RANGE A,0.125FFS

�'63�'$1/U�5'*5DWH
7KLV�FRPPDQG�VSHFLILHV�WKH�UHDGLQJ�UDWH�XVHG�IRU�DOO�WKUHH
PHWHUV��OHYHO��IUHTXHQF\�DQG�IXQFWLRQ�PHWHU���7KH�SRVVLEOH
VHWWLQJV�DUH�$XWR����VHF����VHF�����VHF�����VHF�����VHF��DQG
����VHF�

7KH���RSWLRQDO�PHWHU�DUJXPHQWV�DUH�RQO\�DFFHSWHG�LQ�$872
PRGH��DQG�DUH�XVHG�LQ�WKH�GHWHUPLQDWLRQ�RI�WKH�FRUUHFW�UHDGLQJ
UDWH�IRU�WKDW�PRGH��)RU�RSWLPXP�UHDGLQJ�UDWH��WKH�SDUDPHWHU
FRUUHVSRQGLQJ�WR�WKH�W\SH�RI�UHDGLQJ�WR�EH�WDNHQ�PXVW�EH
VSHFLILHG�

)RU�H[DPSOH��LI�WKH��'63�'$1/U�/(9"�FRPPDQG�LV�WR�EH
XVHG��VSHFLI\�/(9HO�ZLWK�WKH�$872�RSWLRQ��,I
�'63�'$1/U�)5(4"�LV�WR�EH�XVHG��VHOHFW�)5(4��)RU
�'63��'$1/U�)81&"��VHOHFW�)81&PHWHU��0XOWLSOH�VHOHFWLRQV
DUH�YDOLG�LI�PRUH�WKDQ�RQH�PHWHU�W\SH�LV�WR�EH�XVHG�DW�WKLV
UHDGLQJ�UDWH��,I�QR�PHWHU�W\SH�LV�VSHFLILHG��WKH�UHDGLQJ�UDWH�ZLOO
EH�YDOLG��EXW�PD\�EH�VORZHU�WKDQ�WKH�IDVWHVW�UHDGLQJ�UDWH�YDOLG
IRU�WKDW�PHWHU�

127(��)DLOXUH�WR�VSHFLI\�WKH�FRUUHFW�PHWHU�W\SH�ZLWK�DQ�DXWRPDWLF�W\SH

UHDGLQJ�UDWH�PD\�UHVXOW�LQ�UHDGLQJV�WDNHQ�DW�D�UDWH�WKDW�LV�WRR�IDVW�IRU�WKH�LQSXW

IUHTXHQF\�DQG�PHWHU�LQ�XVH�
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7KH�FRPPDQG�DUJXPHQW�LV�

• UDWH���^�5��_�5��_�5���_�5���_�5���_�5����_�$872
`

• PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

• PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

• PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO�`

'HIDXOW� 5�

5HODWHG�&RPPDQGV� �'63�'$1/U�5'*5DWH"

&RPPDQG�6\QWD[� �'63�'$1/U�5'*5DWH�UDWH>��PHWHU��PHWHU���PHWHU�@

([DPSOH� :DSP:DANLR:RDGRATE AUTO,FREQ

�'63�'$1/U�5'*5DWH"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�UHDGLQJ�UDWH��DQG�WKH�VHOHFWHG
PHWHUV�IRU�WKH�$XGLR�$QDO\]HU�'63�SURJUDP�

5HVSRQVH�DUJXPHQW�V��

• UDWH���^�5��_�5��_�5���_�5���_�5���_�5����_
$872`

• PHWHU����^�)5(4�_�)81&PHWHU�_�/(9HO`

• PHWHU����^�)81&PHWHU�_�/(9HO�`

• PHWHU����^�/(9HO�`

5HODWHG�&RPPDQGV� �'63�'$1/U�5'*5DWH

&RPPDQG�6\QWD[� �'63�'$1/U�5'*5DWH"

5HVSRQVH�6\QWD[� �'63�'$1/U�5'*5DWH�UDWH>��PHWHU��PHWHU���PHWHU�@

([DPSOH� :DSP:DANLR:RDGRATE?

5HVSRQVH� :DSP:DANLR:RDGRATE AUTO,LEVEL,FUNCMETER
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�'63�'$1/U�5(63RQVH
7KH�IUHTXHQF\�VSHFLILHG�E\�WKLV�FRPPDQG�LV�XVHG�ZLWK�WKH
DXWRPDWLF�UHDGLQJ�UDWH�VHOHFWLRQV�RI�WKH��'63�'$1/U�5'*5DWH
FRPPDQG��$872��WR�KHOS�GHWHUPLQH�WKH�FRUUHFW�UHDGLQJ�UDWH�
7KH�'LJLWDO�$QDO\]HU�ILOWHU�IUHTXHQF\�LV�VHW�WR�WKH�VSHFLILHG
IUHTXHQF\�LI�WKH�IXQFWLRQ�PHWHU�LV�LQ�D�WXQLQJ�PRGH��%3
�EDQGSDVV���7+'DPSO��7+'5DWLR�RU�;7$/N��

7KH�DUJXPHQW�LV�DOZD\V�LQ�XQLWV�RI�+HUW]�

,I�WKH�IXQFWLRQ�PHWHU�LV�LQ�D�WXQLQJ�PRGH��L�H���%3��EDQGSDVV��
7+'DPSO��7+'5DWLR�RU�;7$/N���WKH�'LJLWDO�$QDO\]HU�ILOWHU
IUHTXHQF\�LV�VHW�WR�WKH�VSHFLILHG�IUHTXHQF\�

7KH�DUJXPHQW�LV�DOZD\V�LQ�+HUW]�

�7KH�FRPPDQG�DUJXPHQW�LV�

• IUHT����QUI!���UDQJH��!���� ����RI�VDPSOH�UDWH��

'HIDXOW� ����

5HODWHG�&RPPDQGV� �'63�'$1/U�),/7HUIUHT�

�'63�'$1/U�781LQJVUF"

&RPPDQG�6\QWD[� �'63�'$1/U�5(63RQVH�IUHT

([DPSOH� :DSP:DANLr:RESPONSE 5000

�'63�'$1/U�5(63RQVH"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQWO\�VSHFLILHG�UHVSRQVH�IUHTXHQF\�
7KH�UHVSRQVH�LV�DOZD\V�LQ�KHUW]�

5HVSRQVH�DUJXPHQW�V��

• IUHT����QUI!

5HODWHG�&RPPDQGV� �'63�'$1/U�5(63RQVH

&RPPDQG�6\QWD[� �'63�'$1/U�5(63RQVH"

5HVSRQVH�6\QWD[� �'63�'$1/U�5(63RQVH�IUHT

([DPSOH� :DSP:DANLr:RESPONSE?

5HVSRQVH� :DSP:DANLr:RESPONSE 5000
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�'63�'$1/U�6(7"
7KLV�TXHU\�UHWXUQV�WKH�VWDWHV�RI�DOO�'63�$XGLR�$QDO\]HU
VHWWLQJV��7KH�UHVSRQVH�FRQVLVWV�RI�D�VHTXHQFH�RI�WKH�'63�$XGLR
$QDO\]HU�VHWWLQJV�WKDW�PD\�EH�VHQW�EDFN�WR�WKH�LQVWUXPHQW�DW�D
ODWHU�WLPH�LQ�RUGHU�WR�UHVHW�DOO�VHWWLQJV�WR�WKH�VDPH�VWDWH��1RWH
WKDW�VRPH�FRPPDQGV�DUH�VHQW�PRUH�WKDQ�RQFH�DQG�WUDQVLWLRQ
WKURXJK�VHYHUDO�VWDWHV�LQ�RUGHU�WR�DFKLHYH�D�ILQDO�LQVWUXPHQW
VWDWH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �'63�'$1/U�6(7"

5HVSRQVH�6\QWD[� �'63�'$1/U�6(7�VHWWLQJV

([DPSOH� :DSP:DANLR:SET?

5HVSRQVH�
:DSP:DANLR:AUTORANGE A,ON;AUTORANGE B,ON;CHA
NNEL A;COUPLING A,AC;COUPLING B,AC;DETECTOR
FRMS;HPFILTER F10;INPUT DIGITAL;LPFILTER FS_
2;MODE THDRATIO;RESPONSE 20;WTG UNWT;RDGRATE
 R8;TUNINGSRC FIXED;FILTERFREQ 999.999HZ;FAU
TORANGE ON

�'63�'$1/U�781LQJVUF
7KLV�FRPPDQG�VSHFLILHV�WKH�VLJQDO�VRXUFH�IRU�VHWWLQJ�WKH
EDQGSDVV�EDQGUHMHFW�ILOWHU��7KH�YDOLG�VRXUFHV�DUH��FRXQWHU�
DQDORJ�JHQHUDWRU��GLJLWDO�JHQHUDWRU��RU�IL[HG��7KLV�FRPPDQG�LV
RQO\�YDOLG�ZKHQ��'63�'$1/U�02'(�LV�VHW�WR��FURVVWDON�
7+'�1�UDWLR��7+'�1�DPSOLWXGH��RU�EDQGSDVV��,Q�DQ\�RWKHU
PRGH�WKLV�FRPPDQG�ZLOO�FDXVH�DQ�H[HFXWLRQ�HUURU�

,I�WKH�FXUUHQW�PRGH�LV�FURVVWDON��7+'�1�UDWLR��7+'�1
DPSOLWXGH��RU�EDQGSDVV�ZKHQ�WKH�ILOWHU�IUHTXHQF\�FRPPDQG
��'63�'$1/U�),/7HUIUHT��LV�UHFHLYHG��WKH�WXQLQJ�VRXUFH�ZLOO�EH
IRUFHG�WR�),;HG��LI�QRW�DOUHDG\�LQ�WKLV�PRGH��

7KH�FRPPDQG�DUJXPHQW�LV�

• VUF���^�),;HG�_�$*(1�_�&175�_�'*(1�`

'HIDXOW� ),;HG

5HODWHG�&RPPDQGV� �'63�'$1/U�),/7HUIUHT�

�'63�'$1/U�02'(���'63�'$1/U�781LQJVUF"

&RPPDQG�6\QWD[� :DSP:DANLr:TUNingsrc src

([DPSOH� :DSP:DANLR:TUNINGSRC CNTR
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�'63�'$1/U�781LQJVUF"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�WXQLQJ�VRXUFH

5HVSRQVH�DUJXPHQW�V��

• VUF���^�),;HG�_�$*(1�_�&175�_�'*(1�`

5HODWHG�&RPPDQGV� �'63�'$1/U�781LQJVUF

&RPPDQG�6\QWD[� �'63�'$1/U�781LQJVUF"

5HVSRQVH�6\QWD[� �'63�'$1/U�781LQJVUF�VUF

([DPSOH� :DSP:DANLR:TUNINGSRC?

5HVSRQVH� :DSP:DANLR:TUNINGSRC 3

�'63�'$1/U�:7*
7KLV�FRPPDQG�VSHFLILHV�ZHLJKWLQJ�ILOWHUV�WR�EH�XVHG�ZLWK�WKH
IXQFWLRQ�PHWHU��7KHVH�ILOWHUV�DUH�W\SLFDOO\�XVHG�LQ�QRLVH�DQG
7+'�1�PHDVXUHPHQWV�

7KH�DYDLODEOH�ZHLJKWLQJ�ILOWHUV��IRU�$03/LWXGH����&K�5DWLR�
7+'�1�$03/�DQG�7+'�1�5$7,2�DUH�81:7��XQZHLJKWHG��
$:7*��$�ZHLJKWLQJ���&&,5��&&,5�:HLJKWLQJ���):7*��)
ZHLJKWLQJ���&&,7W��&&,77�:HLJKWLQJ���DQG�&06*��&�PHVVDJH
:HLJKWLQJ��

)RU�&URVVWDON�WKH�DYDLODEOH�ILOWHU�LV�);���WKH�IUHTXHQF\�RI�WKH
VRXUFH�VLJQDO��

7KH�DYDLODEOH�ILOWHUV�IRU�%DQGSDVV�DUH�);���VRXUFH�IUHTXHQF\��
);���VRXUFH�IUHTXHQF\��QG�KDUPRQLF���);���VRXUFH�IUHTXHQF\
�UG�KDUPRQLF���);���VRXUFH�IUHTXHQF\��WK�KDUPRQLF���);�
�VRXUFH�IUHTXHQF\��WK�KDUPRQLF���6HH�7DEOH�����

7DEOH������$YDLODEOH�:7*�ILOWHUV

Ampl,
2-Ch Ratio,

THD+N Ampl,
THD+N Ratio

Crosstalk Bandpass

Unweighted (UNWTD) Narrow, Freq x1
(FX1)

Narrow, Freq x1
(FX1)

A-weighting (AWTG) Narrow, Freq x2
(FX2)

CCIR (CCIR) Narrow, Freq x3
(FX3)

F-weighting (FWTG) Narrow, Freq x4
(FX4)

CCITT weighting (CCITt) Narrow, Freq x5
(FX5)

C-message weighting
(CMSG)
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7KH�FRPPDQG�DUJXPHQW�LV�

• ZHLJKWLQJ���^�81:7�_�$:7*�_�&&,5�_�&&,7W�_
&06*�_�):7*�_�);��_�);��_�);��_�);��_�);��`

'HIDXOW� 81:7

5HODWHG�&RPPDQGV� �'63�'$1/U�:7*"

&RPPDQG�6\QWD[� �'63�'$1/U�:7*�ZHLJKWLQJ

([DPSOH� :DSP:DANLR:WTG UNWT

�'63�'$1/U�:7*"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQWO\�VHOHFWHG�IXQFWLRQ�PHWHU
ZHLJKWLQJ�ILOWHU�

5HVSRQVH�DUJXPHQW�V��

• ZHLJKWLQJ���^�81:7�_�$:7*�_�&&,5�_�&&,7W�_
&06*�_�):7*�_�);��_�);��_�);��_�);��_�);��`

5HODWHG�&RPPDQGV� �'63�'$1/U�:7*

&RPPDQG�6\QWD[� �'63�'$1/U�:7*"

5HVSRQVH�6\QWD[� �'63�'$1/U�:7*�ZHLJKWLQJ

([DPSOH� :DSP:DANLR:WTG?

5HVSRQVH� :DSP:DANLR:WTG UNWT

�'63�'$7$
7KLV�FRPPDQG�GRZQORDGV�GDWD�LQWR�HLWKHU�RI�WKH�'63
DFTXLVLWLRQ�EXIIHUV��7KLV�GDWD�PXVW�KDYH�EHHQ�RULJLQDOO\
XSORDGHG�IURP�D�6\VWHP�7ZR�DFTXLVLWLRQ�EXIIHU�RU�WUDQVIHU
EXIIHU��'DWD�FDQ�RQO\�EH�XSORDGHG�ZKHQ�WKH�'63�SURJUDP�LV
)$677(67��))7��RU�0/6�

7KH�YDOLG�ILUVW�DUJXPHQW�YDOXHV�DUH��FKDQQHO���DFTXLVLWLRQ
EXIIHU��$����FKDQQHO���DFTXLVLWLRQ�EXIIHU��$����FKDQQHO��
WUDQVIHU�EXIIHU��7����FKDQQHO���WUDQVIHU�EXIIHU��7��

7KH�FRPPDQG�DUJXPHQWV�DUH�

• GVSEXIIHU���^�$��_�$��_�7��_�7��`

• GDWD����GHILQLWH�OHQJWK�DUE�EORFN�GDWD!

5HODWHG�&RPPDQGV� �'63�'$7$"

&RPPDQG�6\QWD[� �'63�'$7$�GVSEXIIHU��GDWD

([DPSOH� :DSP:DATA A1, #xyy...
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�'63�'$7$"
7KLV�TXHU\�UHWXUQV�WKH�EXIIHU�FRQWHQWV�IRU�VSHFLILF�'63
SURJUDPV��1RW�DOO�'63�SURJUDPV�ZLOO�UHWXUQ�HLWKHU�DFTXLVLWLRQ
DQG�RU�WUDQVIRUP�EXIIHU�FRQWHQWV��VHH�7DEOH������

7DEOH������%XIIHU�FRQWHQWV�IRU�HDFK�'63�SURJUDP

DSP Program Acquisition
Buffers

Transform
Buffers

Audio Analyzer (DANLr) No No

Intervu (INTervu No No

FASTTEST (FASTtest) Yes No

FFT (FFT) Yes Yes

MLS (MLS) Yes Yes

�'63�'DWD"�ZLOO�FDXVH�D�FRPPDQG�HUURU�LI�LQYRNHG�ZKLOH
'LJLWDO�$QDO\]HU�RU�,QWHUYX�LV�ORDGHG��7KLV�FRPPDQG�ZLOO�DOVR
FDXVH�DQ�DUJXPHQW�HUURU�LI�D�)$677(67�WUDQVIRUP�EXIIHU�LV
TXHULHG�

7KH�UHVSRQVH�WR�D�TXHU\�RI�D�WUDQVIRUP�EXIIHU�ZLOO�EH�D�SRUWLRQ
RI�WKH�DFTXLVLWLRQ�EXIIHU
V�WLPH�EDVHG�GDWD��7KH�SRUWLRQ�RI�WKH
DFTXLVLWLRQ�EXIIHU�UHWXUQHG�GHSHQGV�RQ�ZKLFK�'63�SURJUDP�LV
ORDGHG�DQG�WKH�UHOHYHQW�SURJUDP�SDUDPHWHUV�

)RU�WKH�))7�'63�SURJUDP��WKH�UHVSRQVH�WR�D�TXHU\�RI�D
WUDQVIRUP�EXIIHU�LV�GHWHUPLQHG�E\�WKH�DFTXLVLWLRQ�EXIIHU�OHQJWK
��'63�))7�$&4/HQJWK���WKH�WULJJHU�GHOD\���'63�))7�'(/D\��
WKH�VWDUW�WLPH���'63�))7�67$5W���DQG�WKH�WUDQVIRUP�OHQJWK
��'63�))7�;/(1JWK����VHH�GLDJUDP�EHORZ��

7KH�GDWD�TXHU\�ZLOO�UHWXUQ�GDWD�IRU�WKH�UHJLRQ�ODEHOHG
$FTXLVLWLRQ�ZKHQ�WKH�DUJXPHQW�LV�$��RU�$���GHSHQGLQJ�RQ
FKDQQHO���7KH�GDWD�TXHU\�ZLOO�UHWXUQ�WKH�UHJLRQ�ODEHOHG
7UDQVIRUP�ZKHQ�WKH�DUJXPHQW�LV�7��RU�7���GHSHQGLQJ�RQ
FKDQQHO��

Start Time

triggerTrigger Delay

Transform
Length

Acquisition Length

FFT DSP Program
)LJXUH������))7�7ULJJHU�WLPH�UHODWLRQVKLSV

)RU�)$677(67��WKH�UHVSRQVH�WR�D�TXHU\�RI�D�WUDQVIRUP�EXIIHU
LV�GHWHUPLQHG�E\�WKH�DFTXLVLWLRQ�WUDQVIRUP�EXIIHU�OHQJWK
��'63�)$67WHVW�/(1*WK�DQG�WKH�WULJJHU�GHOD\���'63�
)$67WHVW�'(/D\���,Q�)$677(67�WKH�DFTXLVLWLRQ�OHQJWK�LV�HTXDO
WR�WKH�WUDQVIRUP�OHQJWK�
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trigger

Trigger Delay

Acquire/Transform Length

FASTTEST DSP Program

)LJXUH������)$67WHVW�7ULJJHU�WLPH�UHODWLRQVKLSV

)RU�0/6��WKH�UHVSRQVH�WR�D�TXHU\�RI�D�WUDQVIRUP�EXIIHU�LV
GHWHUPLQHG�E\�WKH�DFTXLVLWLRQ�EXIIHU�OHQJWK
��'63�0/6�$&4/HQJWK���WKH�VWDUW�WLPH��DQG�WKH�VWRS�WLPH
��65&3DUDPV��

trigger
Acquisition Length

start stop

MLS DSP Program

)LJXUH�������0/6�7ULJJHU�WLPH�UHODWLRQVKLSV

7KH�UHVSRQVH�ZLOO�127�EH�WKH�IUHTXHQF\�EDVHG�GDWD�UHVXOWLQJ
IURP�DQ�))7��7R�JHW�WKH�))7�UHVXOWV�LW�LV�QHFHVVDU\�WR
LQWHUURJDWH�WKH�LQGLYLGXDO�SRLQWV�E\�VHWWLQJ�WKH
�'63�65&3DUDPV���'63�2367DWH��DQG�XVLQJ�WKH�LQGLYLGXDO
UHDGLQJ�TXHULHV��H�J���'63�)$67WHVW�$03/"�

7KH�UHVSRQVH�GDWD�ZLOO�DOZD\V�EH�GHILQLWH�OHQJWK�DUELWUDU\�EORFN
GDWD�

7KH�FRPPDQG�DUJXPHQW�LV�

• GVSEXIIHU���^�$��_�$��_�7��_�7��`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBGVSEXIIHU���^�$��_�$��_�7��_�7��`

• GDWD����GHILQLWH�OHQJWK�DUE�EORFN�GDWD!

5HODWHG�&RPPDQGV� �'63�'$7$

&RPPDQG�6\QWD[� �'63�'$7$"�GVSEXIIHU

5HVSRQVH�6\QWD[� �'63�'$7$�UHVSRQVHBGVSEXIIHU��GDWD

([DPSOH� :DSP:DATA? A1

5HVSRQVH� :DSP:DATA A1,#xyy...
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�'63�)$67WHVW
&RPSRXQG�FRPPDQG�KHDGHU�IRU�0XOWLWRQH�$XGLR�$QDO\]HU�FRPPDQGV�

�'63�)$67WHVW�$03/"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�DPSOLWXGH�PHDVXUHPHQW�IURP
)$677(67��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH�'63�FKDQQHO
�HLWKHU���RU�����7KH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH�UHVSRQVH
XQLWV�IRU�WLPH�RU�IUHTXHQF\��DQG�WKH�WKLUG�SDUDPHWHU�VSHFLILHV
WKH�YDOXH�RI�WKH�VRXUFH�SRLQW�EHLQJ�LQWHUURJDWHG��7KH�XQLWV�RI
WKH�WKLUG�SDUDPHWHU�DUH�VSHFLILHG�E\�WKH��'63�65&3DUDPV
FRPPDQG��VHFRQG�SDUDPHWHU���1RWH�WKDW�WKH�FRUUHFW�FKRLFH�RI
XQLWV�GHSHQGV�XSRQ�WKH�LQSXW�W\SH��$'�;�RU�',*LWDO��DQG�WKH
VRXUFH�W\SH��7DEOH�����VKRZV�WKLV�GHSHQGHQF\�

7DEOH�������'63�)$677(67�$03/"�XQLWV�GHSHQGHQF\

Input Type:
INPUT

 Source Type:
SRC1 & SRC2

Valid Units

AD1X A, AMPLitude, B,
GENA, GENB

DBM, DBRA, DBRB,
DBU, DBV, V

AD1X RATio DB, PCT, X_Y

AD1X JITTer UI

DIGital A, B DBFS, DBR1, DBR2, DBU, DBV,
FFS, PCTFS, V, VP, VPP

7R�HQDEOH�WKLV�PHDVXUHPHQW��WKH�$03��DQG�RU�$03�
SDUDPHWHUV�PXVW�EH�VSHFLILHG�LQ�WKH��'63�2367DWH�5($'LQJ
FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• FKDQQHO����QU�!���UDQJH����RU����

• XQLWV���^�'%)6�_�'%0�_�'%5$�_�'%5%�_�'%5��_�'%5��_
'%8�_�'%9�_�))6�_�3&7)6�_�9�_�93�_�933�_�'%�_�3&7�_
;B<�_�8,�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7KH�UHVSRQVH�DUJXPHQW�LV�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�)$67WHVW�$03/"�FKDQQHO��XQLWV��VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�)$67WHVW�$03/�UHDGLQJ

([DPSOH� :DSP:FASTTEST:AMPL? 1,V,20000

5HVSRQVH� :DSP:FASTTEST:AMPL 0.5
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�'63�)$67WHVW�)5(4UHV
7KLV�FRPPDQG�VSHFLILHV�WKH�SHUFHQW�RI�IUHTXHQF\�HUURU
FRUUHFWLRQ�ZKHQ�352&HVV�LV�VHW�WR�)5(4��,W�DOVR�VSHFLILHV�WKH
)UHTXHQF\�5HVROXWLRQ�XVHG�LQ�5HVSRQVH�DQG�'LVWRUWLRQ
0HDVXUHPHQW�IXQFWLRQV�

)UHTXHQF\�HUURU�FRUUHFWLRQ�FRUUHFWV�IRU�IUHTXHQF\�HUURU
EHWZHHQ�WKH�PXOWLWRQH�VLJQDO�DW�WKH�LQSXW�DQG�WKH�IUHTXHQF\�RI
WKH�PXOWLWRQH�VLJQDO�ORDGHG�LQWR�WKH�GLJLWDO�JHQHUDWRU�DUELWUDU\
ZDYHIRUP�EXIIHU��7KH�UDQJH�RI�HUURU�FRUUHFWLRQ�LV�VHW�E\�WKH
)5(4UHV�DUJXPHQW�YDOXH��(UURU�FRUUHFWLRQ�RFFXUV�GXULQJ
DFTXLVLWLRQ�RI�WKH�VLJQDO�

,Q�WKH�5HVSRQVH�PHDVXUHPHQW�IXQFWLRQ��WKH�DPSOLWXGHV�RI�DOO
))7�ELQV�ZLWKLQ�SOXV�DQG�PLQXV�WKH�)UHTXHQF\�5HVROXWLRQ
YDOXH�RI�HDFK�VRXUFH�YDOXH�DUH�FRPELQHG�LQ�566��URRW�VXP�
VTXDUH��IDVKLRQ�DQG�IXUQLVKHG�DV�WKH�LQWHJUDWHG�DPSOLWXGH�RI
WKH�ELQV�ZLWKLQ�WKDW�UDQJH��7KH�SXUSRVH�RI�WKLV�IXQFWLRQ�LV�WR
SURYLGH�DFFXUDWH�IUHTXHQF\�UHVSRQVH�PHDVXUHPHQWV�RI�GHYLFHV
ZLWK�ZRZ�DQG�IOXWWHU��:RZ�DQG�IOXWWHU�VSUHDGV�WKH�HQHUJ\�IURP
D�VLQJOH�WRQH�DFURVV�D�QDUURZ�VSHFWUDO�EDQG�

,Q�'LVWRUWLRQ�IXQFWLRQ��WKH�DPSOLWXGHV�RI�DOO�))7�ELQV�ZLWKLQ
SOXV�DQG�PLQXV�WKH�)UHTXHQF\�5HVROXWLRQ�YDOXH�RI�HDFK�VRXUFH
YDOXH�DUH�H[FOXGHG�IURP�WKH�566�FRPSXWDWLRQ�RI�HQHUJ\�IDOOLQJ
EHWZHHQ�WRQHV��'LVWRUWLRQ�IXQFWLRQ�GHILQHV�DOO�VLJQDOV�RWKHU
WKDQ�WKH�IXQGDPHQWDO�WRQHV�DV�GLVWRUWLRQ�DQG�QRLVH��(QWHULQJ�D
QRQ�]HUR�YDOXH�RI�)UHTXHQF\�5HVROXWLRQ�FDXVHV�IOXWWHU
VLGHEDQGV�WR�QRW�EH�LQFOXGHG�LQ�WKH�GLVWRUWLRQ�PHDVXUHPHQW�

,I�IUHTXHQF\�HUURU�FRUUHFWLRQ�LV�UHTXLUHG�GXULQJ�DFTXLVLWLRQ�EXW
IUHTXHQF\�UHVROXWLRQ�LV�QRW�UHTXLUHG�GXULQJ�5HVSRQVH�DQG
'LVWRUWLRQ�PHDVXUHPHQWV��WKHQ�VHW�)5(4UHV�WR���DIWHU
DFTXLVLWLRQ�ZLWK�$&4;"�DQG�WKHQ�XVH�5(352&(66"�WR
UHSURFHVV�WKH�))7�UHVXOWV�ZLWK�IUHTXHQF\�UHVROXWLRQ�VHW�WR��
SHUFHQW�

7KH�FRPPDQG�DUJXPHQW�LV��LQ�XQLWV�RI����

• UHVROXWLRQ����QUI!���UDQJH��≥����≤�����
'HIDXOW� ���

5HODWHG�&RPPDQGV� �'63�)$67WHVW�352&HVV�

�'63�)$67WHVW�02'(�

�'63�)$67WHVW�)5(4UHV"

&RPPDQG�6\QWD[� �'63�)$67WHVW�)5(4UHV�UHVROXWLRQ

([DPSOH� :DSP:FASTTEST:FREQRES 2
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�'63�)$67WHVW�)5(4UHV"
7KLV�TXHU\�UHWXUQV�WKH�IUHTXHQF\�UHVROXWLRQ�SDUDPHWHU�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• UHVROXWLRQ����QUI!

5HODWHG�&RPPDQGV� �'63�)$67WHVW�)5(4UHV

&RPPDQG�6\QWD[� �'63�)$67WHVW�)5(4UHV"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�)5(4UHV�UHVROXWLRQ

([DPSOH� :DSP:FASTTEST:FREQRES?

5HVSRQVH� :DSP:FASTTEST:FREQRES 3

�'63�)$67WHVW�,13XW
7KLV�FRPPDQG�VSHFLILHV�WKH�ZKHWKHU�WKH�LQSXW�VLJQDO�LV�$QDORJ
RU�'LJLWDO�GRPDLQ��:KHQ�WKH�VLJQDO�LV�IURP�WKH�$QDORJ�GRPDLQ
WKH�LQSXW�VLJQDO�LV�URXWHG�WKURXJK�WKH�$�'�FRQYHUWHUV�WKDW
RSHUDWH�DW�WKH�LQWHUQDO�VDPSOH�UDWH��$'�;��

7KH�FRPPDQG�DUJXPHQW�LV�

• LQSXW���^�',*LWDO�_�$'�;�`

'HIDXOW� ',*,7$/

5HODWHG�&RPPDQGV� �'63�)$67WHVW�65&��

�'63�)$67WHVW�65&��

�'63�)$67WHVW�,13XW"

&RPPDQG�6\QWD[� �'63�)$67WHVW�,13XW�LQSXW

([DPSOH� :DSP:FASTTEST:INPUT AD1X

�'63�)$67WHVW�,13XW"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH�,13XW�FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• LQSXW���^�',*LWDO�_�$'�;�`

5HODWHG�&RPPDQGV� �'63�)$67WHVW�,13XW

&RPPDQG�6\QWD[� �'63�)$67WHVW�,13XW"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�,13XW�LQSXW

([DPSOH� :DSP:FASTTEST:INPUT?

5HVSRQVH� :DSP:FASTTEST:INPUT AD1X

�'63�)$67WHVW�/(1*WK
7KLV�FRPPDQG�VSHFLILHV�WKH�)$677(67�))7�UHFRUG�OHQJWK�
/RQJHU�WUDQVIRUP�OHQJWKV�SURGXFH�EHWWHU�IUHTXHQF\�UHVROXWLRQ
LQ�WKH�UHVXOWLQJ�))7��EXW�UHTXLUH�ORQJHU�WLPHV�WR�DFTXLUH�DQG�WR
WUDQVIRUP�WKH�VLJQDO�

7KH�$XWR�VHOHFWLRQ�ZLOO�DXWRPDWLFDOO\�VHW�WKH�'63�DFTXLVLWLRQ
EXIIHU�DQG�WUDQVIRUP�OHQJWK�WR�EH�H[DFWO\�WZLFH�WKH�OHQJWK�RI
WKH�JHQHUDWRU�ZDYHIRUPV�ORDGHG�LQWR�WKH�'LJLWDO�*HQHUDWRU
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EXIIHU��7KLV�VHWXS�LV�QHFHVVDU\�IRU�FRUUHFW�RSHUDWLRQ�RI�WKH
1RLVH�IXQFWLRQ�RI�)$677(67�

7KH�YDOLG�OHQJWKV�DUH�$XWR��$872����������/��.�������
�/�.���������/�.���������/�.���������/�.���DQG������/����
VDPSOHV�

7KH�FRPPDQG�DUJXPHQW�LV�

• OHQJWK���^�$872�_�/�.�_�/��.�_�/�.�_�/�.�_�/���
_�/�.�`

'HIDXOW� $872

5HODWHG�&RPPDQGV� �'63�)$67WHVW�/(1*WK"

&RPPDQG�6\QWD[� �'63�)$67WHVW�/(1*WK�OHQJWK

([DPSOH� :DSP:FASTTEST:LENGTH L16K

�'63�)$67WHVW�/(1*WK"
7KLV�TXHU\�UHWXUQV�WKH�)$677(67�))7�UHFRUG�OHQJWK�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• OHQJWK���^�$872�_�/�.�_�/��.�_�/�.�_�/�.�_�/���
_�/�.�`

5HODWHG�&RPPDQGV� �'63�)$67WHVW�/(1*WK

&RPPDQG�6\QWD[� �'63�)$67WHVW�/(1*WK"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�/(1*WK�OHQJWK

([DPSOH� :DSP:FASTTEST:LENGTH?

5HVSRQVH� :DSP:FAST:LENGTH L16K

�'63�)$67WHVW�02'(
7KLV�FRPPDQG�VSHFLILHV�WKH�W\SH�RI�SURFHVVLQJ�DSSOLHG�WR�WKH
)$677(67�))7�UHVXOWV��7KH�FKRLFHV�DUH�VSHFWUXP��UHVSRQVH�
GLVWRUWLRQ��QRLVH��PDVNLQJ��DQG�FURVVWDON�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�',67RUWLRQ�_�0$6.LQJ�_�12,6H�_�5(63RQVH
_�63(&WUXP�_�;7$/N�`

'HIDXOW� 63(&WUXP

5HODWHG�&RPPDQGV� �'63�)$67WHVW�02'("

&RPPDQG�6\QWD[� �'63�)$67WHVW�02'(�W\SH

([DPSOH� :DSP:FASTTEST:MODE SPECTRUM
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�'63�)$67WHVW�02'("
7KLV�TXHU\�UHWXUQV�)$677(67�0RGH�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�',67RUWLRQ�_�0$6.LQJ�_�12,6H�_�5(63RQVH
_�63(&WUXP�_�;7$/N�`

5HODWHG�&RPPDQGV� �'63�)$67WHVW�02'(

&RPPDQG�6\QWD[� �'63�)$67WHVW�02'("

5HVSRQVH�6\QWD[� �'63�)$67WHVW�02'(�W\SH

([DPSOH� :DSP:FASTTEST:MODE?

5HVSRQVH� :DSP:FASTTEST:MODE SPECTRUM

�'63�)$67WHVW�3($."
7KLV�TXHU\�UHWXUQV�DQ�XQVHWWOHG�PHDVXUHPHQW�IURP�WKH�SHDN
PRQLWRU��IRU�WKH�VSHFLILHG�FKDQQHO��7KLV�UHDGLQJ�LV�XVHG�WR
GHWHUPLQH�ZKHWKHU�RU�QRW�WKH�LQSXW�LV�QHDU�IXOO�VFDOH��RU
FOLSSHG���7KHVH�PHWHUV�DUH�RQO\�YDOLG�ZKHQ�WKH�'63�LV�LQ
2367DWH�6(7XS�PRGH�

8VH�WKHVH�SHDN�PRQLWRUV�ZKHQ�XVLQJ�WKH�6\VWHP�7ZR�$�'
FRQYHUWHUV�DV�D�VLJQDO�VRXUFH�LQ�RUGHU�WR�GHWHUPLQH�ZKHWKHU�RU
QRW�WKH�FRQYHUWHUV�DUH�EHLQJ�GULYHQ�LQWR�FOLSSLQJ�ZLWK�IL[HG
DQDORJ�LQSXW�UDQJHV�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO����QU�!���UDQJH����RU����

• XQLWV���^�'%)6�_�))6�_�3&7)V�`

5HVSRQVH�DUJXPHQW�V��

• SHDN����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

5HODWHG�&RPPDQGV� �'63�)$67WHVW�3($.

&RPPDQG�6\QWD[� �'63�)$67WHVW�3($."�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �'63�)$67WHVW�3($."�SHDN

([DPSOH� :DSP:FASTTEST:PEAK? 1,FFS

5HVSRQVH� :DSP:FASTTEST:PEAK 0.548102FFS
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�'63�)$67WHVW�3+$6H"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�SKDVH�PHDVXUHPHQW�IURP
)$677(67��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH�'63�FKDQQHO
�HLWKHU���RU�����WKH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH�UHVSRQVH
XQLWV��DQG�WKH�WKLUG�SDUDPHWHU�VSHFLILHV�WKH�IUHTXHQF\�YDOXH�RI
WKH�VRXUFH�SRLQW�EHLQJ�LQWHUURJDWHG��7KH�XQLWV�RI�WKH�WKLUG
SDUDPHWHU�DUH�VSHFLILHG�E\�WKH��'63�65&3DUDPV�FRPPDQG
�VHFRQG�SDUDPHWHU��

7R�HQDEOH�WKLV�UHDGLQJ��WKH�3+$��DQG�RU�3+$��SDUDPHWHUV
PXVW�EH�VSHFLILHG�LQ�WKH��'63�2367DWH�5($'LQJ�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• FKDQQHO����QU�!���UDQJH����RU���

• XQLWV���^�'(*�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV�`

7KH�UHVSRQVH�DUJXPHQW�LV�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�)$67WHVW�3+$6H"�FKDQQHO��XQLWV�VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�)$67WHVW�3+$6H"�UHDGLQJ

([DPSOH� :DSP:FASTTEST:PHASE? 1,DEG,19998

5HVSRQVH� :DSP:FASTTEST:PHASE 4.1748

�'63�)$67WHVW�3.75LJ
7KLV�FRPPDQG�VSHFLILHV�WKH�WULJJHU�PRGH�RI�WKH�)$67WHVW�SHDN
PHWHUV��UHDO�WLPH�PHWHUV���7KHVH�PHWHUV�DUH�RQO\�YDOLG�ZKHQ
WKH�'63�LV�LQ�2367DWH�6(7XS�PRGH��$�]HUR�����DUJXPHQW�ZLOO
VHW�WKH�'63�WR�UHWXUQ�WKH�QH[W�DYDLODEOH�SHDN�PHWHU�UHDGLQJ��$
RQH�����DUJXPHQW�ZLOO�VHW�WKH�'63�WR�DERUW�WKH�FXUUHQW
PHDVXUHPHQW�F\FOH�DQG�VWDUW�D�QHZ�PHDVXUHPHQW�F\FOH�ZKHQ
WKH��'63�)$67WHVW�3($."�TXHU\�LV�UHFHLYHG�

7KLV�FRPPDQG�ZLOO�FDXVH�DQ�H[HFXWLRQ�HUURU�LI�UHFHLYHG�ZKHQ
WKH�)$677(67�SURJUDP�LV�LQ�2367DWH�5($'LQJ�PRGH�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH����QU�!���UDQJH����RU���

'HIDXOW� �

5HODWHG�&RPPDQGV� �'63�)$67WHVW�3($."

&RPPDQG�6\QWD[� �'63�)$67WHVW�3.75LJ�PRGH

([DPSOH� :DSP:FASTTEST:PKTRIG 1
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�'63�)$67WHVW�3.75LJ"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH�)$677(67�3.75LJ
FRPPDQG�

7KH�UHVSRQVH�DUJXPHQW�LV�

• PRGH����QU�!���UDQJH����RU���

5HODWHG�&RPPDQGV� �'63�)$67WHVW�3.75LJ

&RPPDQG�6\QWD[� �'63�)$67WHVW�3.75LJ"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�3.75LJ�PRGH

([DPSOH� :DSP:FASTTEST:PKTRIG?

5HVSRQVH� :DSP:FASTTEST:PKTRIG 1

�'63�)$67WHVW�302'H
7KLV�FRPPDQG�VSHFLILHV�WKH�SKDVH�PHDVXUHPHQW�PRGH�IRU
)$677(67�FKDQQHO����HLWKHU�,QGHSHQGHQW�FKDQQHO�SKDVH
PHDVXUHPHQWV��RU�,QWHUFKDQQHO�SKDVH�PHDVXUHPHQWV�
)$677(67�FDQ�PHDVXUH�WKH�SKDVH�RI�VLQHZDYH�FRPSRQHQWV�RI
HLWKHU�FKDQQHO�RI�WKH�UHFHLYHG�PXOWLWRQH�VLJQDO�RU�WKH
LQWHUFKDQQHO�SKDVH�

:KHQ�VHW�WR�,QGHSHQGHQW��WKH�&K����3KDVH�PHDVXUHPHQW�ZLOO
UHWXUQ�WKH�SKDVH�RI�WKH�&KDQQHO���VLJQDO��:KHQ�,QWHUFKDQQHO�LV
VHOHFWHG��WKH�&K����3KDVH�PHDVXUHPHQW�ZLOO�UHWXUQ�WKH�SKDVH
GLIIHUHQFH�EHWZHHQ�&KDQQHO���DQG�&KDQQHO����,Q�HLWKHU�FDVH�
WKH�&K����3KDVH�PHDVXUHPHQW�DOZD\V�UHWXUQV�WKH�&KDQQHO��
SKDVH�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�,1'HSHQGHQW�_�,&+DQQHO�`

'HIDXOW� ,1'HSHQGHQW

5HODWHG�&RPPDQGV� �'63�)$67WHVW�302'H"

&RPPDQG�6\QWD[� �'63�)$67WHVW�302'H�PRGH

([DPSOH� :DSP:FASTTEST:PMODE ICHANNEL

�'63�)$67WHVW�302'H"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH�)$677(67�302'H
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�,1'HSHQGHQW�_�,&+DQQHO�`

5HODWHG�&RPPDQGV� �'63�)$67WHVW�302'H�

�'63�)$67WHVW�3+$6H

&RPPDQG�6\QWD[� �'63�)$67WHVW�302'H"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�302'H�PRGH

([DPSOH� :DSP:FASTTEST:PMODE?

5HVSRQVH� :DSP:FASTTEST:PMODE ICHANNEL
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�'63�)$67WHVW�352&HVV
7KLV�FRPPDQG�VSHFLILHV�WKH�W\SH�RI�SURFHVVLQJ�WR�EH
SHUIRUPHG�GXULQJ�DQG�DFTXLVLWLRQ�DQ�WUDQVIRUP�ZLWK
)$677(67�

6\QFKURQRXV�PRGH��6<1&��VKRXOG�EH�XVHG�ZKHQ�XWLOL]LQJ
V\QFKURQRXV�PXOWLWRQH�ZDYHIRUPV�WKDW�KDYH�QR�IUHTXHQF\
VKLIW��6\QFKURQRXV�PXOWLWRQH�ZDYHIRUPV�PD\�EH�FUHDWHG�E\
0$.(:$9��(;(��6\QFKURQRXV�PXOWLWRQH�ZDYHIRUPV�GR�QRW
UHTXLUH�DQ�))7�ZLQGRZ�IXQFWLRQ�

)UHT�&RUUHFWLRQ�PRGH��)5(4��SHUIRUPV�IUHTXHQF\�HUURU
FRUUHFWLRQ�GXULQJ�DFTXLVLWLRQ��7KH�)5(4UHV�FRPPDQG�PXVW�EH
XVHG�WR�VSHFLI\�WKH�GHJUHH�RI�IUHTXHQF\�HUURU�FRUUHFWLRQ
DOORZHG��)$677(67�ZLOO�FRPSDUH�WKH�DFTXLUHG�ZDYHIRUP�ZLWK
WKH�ZDYHIRUPV�LQ�WKH�'*(1�DUELWUDU\�ZDYHIRUP�EXIIHU�DQG
FRUUHFW�IRU�DQ\�VKLIW�GHWHFWHG�LQ�WKH�WRQH�IUHTXHQFLHV��ZLWKLQ�WKH
UDQJH�DOORZHG�E\�WKH�VHWWLQJ�RI�WKH�)5(4UHV�FRPPDQG��)UHT
&RUUHFWLRQ�PRGH�DVVXPHV�D�V\QFKURQRXV�PXOWLWRQH�ZDYHIRUP
DQG�LW�GRHV�QRW�XVH�D�ZLQGRZ�IXQFWLRQ�GXULQJ�))7�SURFHVVLQJ�
8VH�WKLV�PRGH�ZKHQ�WKH�LQSXW�VLJQDO�PD\�KDYH�D�VPDOO�GHJUHH
RI�IUHTXHQF\�VKLIW�RU�VDPSOH�UDWH�HUURU�

7KH�+DQQ�ZLQGRZ�PRGH�LV�SURYLGHG�IRU�XVH�ZKHQ�PHDVXULQJ
QRQ�V\QFKURQRXV�VLJQDOV�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• W\SH���^�6<1&�_�)5(4�_�:,1'RZHG�`

'HIDXOW� 6<1&

5HODWHG�&RPPDQGV� �'63�)$67WHVW�352&HVV"

&RPPDQG�6\QWD[� �'63�)$67WHVW�352&HVV�W\SH

([DPSOH� :DSP:FASTTEST:PROCESS SYNC

�'63�)$67WHVW�352&HVV"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH�)$677(67�352&HVV
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�6<1&�_�)5(4�_�:,1'RZHG�`

5HODWHG�&RPPDQGV� �'63�)$67WHVW�352&HVV

&RPPDQG�6\QWD[� �'63�)$67WHVW�352&HVV"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�352&HVV�W\SH

([DPSOH� :DSP:FASTTEST:PROCESS?

5HVSRQVH� :DSP:FASTTEST:PROCESS SYNC
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�'63�)$67WHVW�6(7"
7KLV�TXHU\�UHWXUQV�WKH�VWDWHV�RI�DOO�'63�)$677(67�VHWWLQJV�
7KH�UHVSRQVH�FRQVLVWV�RI�D�VHTXHQFH�RI�WKH�'63�)$677(67
VHWWLQJV�WKDW�PD\�EH�VHQW�EDFN�WR�WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH
LQ�RUGHU�WR�UHVHW�DOO�VHWWLQJV�WR�WKH�VDPH�VWDWH��1RWH�WKDW�VRPH
FRPPDQGV�DUH�VHQW�PRUH�WKDQ�RQFH�DQG�WUDQVLWLRQ�WKURXJK
VHYHUDO�VWDWHV�LQ�RUGHU�WR�DFKLHYH�D�ILQDO�LQVWUXPHQW�VWDWH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �'63�)$67WHVW�6(7"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�6(7�VHWWLQJV

([DPSOH� :DSP:FASTTEST:SET?

5HVSRQVH�
:DSP:FASTTEST:FREQRES 0;INPUT DIGITAL;SRC1 A
;SRC2 B;INPUT AD1X;SRC1 A;SRC2 B;INPUT AD1X;
LENGTH AUTO;MODE SPECTRUM;PMODE�ICHANNEL;PROC
ESS SYNC;TRGDELAY�0;TRIGGER DGEN;PKTRIG 1

�'63�)$67WHVW�65&�
7KLV�FRPPDQG�VSHFLILHV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\
VHOHFWHG�LQSXW�W\SH�IRU�FKDQQHO����7KH�SRVVLEOH�VRXUFHV�IRU
HDFK�LQSXW�DUH�VKRZQ�LQ�7DEOH�����

7DEOH������3RVVLEOH�VRXUFHV�IRU�HDFK�LQSXW�IRU�65&�

Input Source

Digital A, B, None

Low BW (1x) A/D Anlr A, Anlr B, Function Meter Amplitude,
Function Meter Ratio, Gen A, Gen B, Jitter Signal,

None

,Q�WKH�IROORZLQJ�FRPPDQG�DUJXPHQW�OLVW�DQ�HQWU\�RI��$���RU��%��
ZLOO�EH�LQWHUSUHWHG�LQ�WZR�ZD\V��GHSHQGLQJ�RQ�ZKHWKHU�WKH
LQSXW�LV�LQ�'LJLWDO�RU�$�'�PRGH��,Q�'LJLWDO�PRGH��$��ZLOO�EH
LQWHUSUHWHG�DV�VXEIUDPH�$��,Q�$�'�PRGH��$��ZLOO�EH�LQWHUSUHWHG
DV�DQDORJ�DQDO\]HU�FKDQQHO�$�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
-,77HU�_�121(�_�5$7LR�`

'HIDXOW� $

5HODWHG�&RPPDQGV� �'63�)$67WHVW�,13XW���'63�)$67WHVW�65&�"

&RPPDQG�6\QWD[� �'63�)$67WHVW�65&��VRXUFH

([DPSOH� :DSP:FASTTEST:SRC1 A
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�'63�)$67WHVW�65&�"
7KLV�TXHU\�UHWXUQV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\�VHOHFWHG
LQSXW�IRU�FKDQQHO���

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
-,77HU�_�121(�_�5$7LR�`

5HODWHG�&RPPDQGV� �'63�)$67WHVW�65&�

&RPPDQG�6\QWD[� �'63�)$67WHVW�65&�"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�65&��VRXUFH

([DPSOH� :DSP:FASTTEST:SRC1?

5HVSRQVH� :DSP:FASTTEST:SRC1 A

�'63�)$67WHVW�65&�
7KLV�FRPPDQG�VSHFLILHV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\
VHOHFWHG�LQSXW�W\SH�IRU�FKDQQHO����7KH�SRVVLEOH�VRXUFHV�IRU
HDFK�LQSXW�DUH�VKRZQ�LQ�7DEOH�����

7DEOH������3RVVLEOH�VRXUFHV�IRU�HDFK�LQSXW�IRU�65&�

Input Source

Digital A, B, None

Low BW (1x) A/D Anlr A, Anlr B, Function Meter Amplitude,
Function Meter Ratio, Gen A, Gen B, Jitter Signal,

None

,Q�WKH�IROORZLQJ�FRPPDQG�DUJXPHQW�OLVW�DQ�HQWU\�RI��$���RU��%��
ZLOO�EH�LQWHUSUHWHG�LQ�WZR�ZD\V��GHSHQGLQJ�RQ�ZKHWKHU�WKH
LQSXW�LV�LQ�'LJLWDO�RU�$�'�PRGH��,Q�'LJLWDO�PRGH��$��ZLOO�EH
LQWHUSUHWHG�DV�VXEIUDPH�$��,Q�$�'�PRGH��$��ZLOO�EH�LQWHUSUHWHG
DV�DQDORJ�DQDO\]HU�FKDQQHO�$�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
-,77HU�_�121(�_�5$7LR�`

'HIDXOW� %

5HODWHG�&RPPDQGV� �'63�)$67WHVW�,13XW���'63�)$67WHVW�65&�"

&RPPDQG�6\QWD[� �'63�)$67WHVW�65&��VRXUFH

([DPSOH� :DSP:FASTTEST:SRC2 A
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�'63�)$67WHVW�65&�"
7KLV�TXHU\�UHWXUQV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\�VHOHFWHG
LQSXW�IRU�FKDQQHO���

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�%�_�$�_�$03/LWXGH�_�*(1$�_�*(1%�_
-,77HU�_�121(�_�5$7LR�`

5HODWHG�&RPPDQGV� �'63�)$67WHVW�65&�

&RPPDQG�6\QWD[� �'63�)$67WHVW�65&�"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�65&��VRXUFH

([DPSOH� :DSP:FASTTEST:SRC2?

5HVSRQVH� :DSP:FASTTEST:SRC2 A

�'63�)$67WHVW�75*'HOD\
7KLV�FRPPDQG�VSHFLILHV�WKH�WULJJHULQJ�GHOD\�WR�EH�XVHG�ZKHQ
75,**(5�LV�VHW�WR�WLJKW��QRUPDO��RU�ORRVH�WULJJHU�PRGHV��7KH
DUJXPHQW�XQLW�LV�VHFRQGV�

7KH�PD[LPXP�YDOXH�WKDW�PD\�EH�VSHFLILHG�LV�GHSHQGHQW�RQ
WKH�VDPSOH�UDWH�DFFRUGLQJ�WR�WKH�IROORZLQJ�IRUPXOD�

PD[�75*'HOD\� ������������VDPSOH�UDWH���

7KH�FRPPDQG�DUJXPHQW�LV�

• GHOD\����QUI!���UDQJH��≥����≤�PD[�75*'HOD\�DERYH�
'HIDXOW� ���

5HODWHG�&RPPDQGV� �'63�)$67WHVW�75*'HOD\"

&RPPDQG�6\QWD[� �'63�)$67WHVW�75*'HOD\�GHOD\

([DPSOH� :DSP:FASTTEST:TRGDELAY 0.100

�'63�)$67WHVW�75*'HOD\"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH�)$677(67�75*'HOD\
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• GHOD\����QUI!

5HODWHG�&RPPDQGV� �'63�)$67WHVW�75*'HOD\

&RPPDQG�6\QWD[� �'63�)$67WHVW�75*'HOD\"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�75*'HOD\�GHOD\

([DPSOH� :DSP:FASTTEST:TRGDELAY?

5HVSRQVH� :DSP:FASTTEST:TRGDELAY 0.1
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�'63�)$67WHVW�75,*JHU
7KLV�FRPPDQG�VSHFLILHV�WKH�WULJJHULQJ�PRGH�WR�EH�XVHG�IRU
VLJQDO�DFTXLVLWLRQ�ZKHQ�$&4;"�LV�UHFHLYHG��7KH�DYDLODEOH
PRGHV�DUH��WLJKW��QRUPDO��ORRVH��H[WHUQDO��GLJLWDO�JHQHUDWRU��DQG
RII�

7LJKW��QRUPDO��DQG�ORRVH�PRGHV�DUH�GHVLJQHG�IRU�UHFRJQLWLRQ�RI
D�PXOWLWRQH�VLJQDO�WKDW�PD\�EH�GHJUDGHG�E\�WKH�GHYLFH�XQGHU
WHVW�DQG�WKDW�LV�QRW�EHLQJ�JHQHUDWHG�LQ�UHDO�WLPH�E\�WKH�6\VWHP
7ZR��6LJQDO�DFTXLVLWLRQ�ZLOO�WHUPLQDWH�ZKHQ�WKH�LQSXW�VLJQDO
PHHWV�WKH�DFTXLVLWLRQ�FULWHULD�VSHFLILHG�E\�WKH�WLJKW��QRUPDO�
DQG�ORRVH�VLJQDO�PDWFKLQJ�FULWHULD��7KHVH�FULWHULD�UHTXLUH�WKH
'63�WR�FRPSDUH�WKH�LQSXW�VLJQDO�ZLWK�WKH�VSHFWUDO
FKDUDFWHULVWLFV�RI�WKH�VLJQDOV�FRQWDLQHG�LQ�WKH�'LJLWDO�*HQHUDWRU
DUELWUDU\�ZDYHIRUP�EXIIHUV��$FTXLVLWLRQ�LV�FRPSOHWH�ZKHQ�WKH
FULWHULD�DUH�PHW�RU�WKH�'63�7LPHRXW�YDOXH�KDV�EHHQ�H[FHHGHG�
7KH�UHVXOW�ZLOO�GHWHUPLQH�WKH�QXPHULF�UHVSRQVH�WR�WKH
�'63�$&4;"�FRPPDQG��,I�WKH�VLJQDO�PHHWV�WKH�FULWHULD�EHIRUH
WKH�WLPHRXW�SHULRG��WKHQ�WKH�UHVSRQVH�WR��'63�$&4;"�ZLOO�EH
���RWKHUZLVH�LW�ZLOO�EH����1RWH�WKDW�LI�QR�VLJQDO�LV�SUHVHQW��WKH
DFTXLVLWLRQ�ZLOO�QRW�WHUPLQDWH�XQWLO�WKH�WLPHRXW�SHULRG�KDV�EHHQ
H[FHHGHG�

([WHUQDO�PRGH�SURYLGHV�IRU�DQ�H[WHUQDO�VLJQDO�WR�WULJJHU
DFTXLVLWLRQ�DIWHU�WKH�$&4;"�FRPPDQG�KDV�EHHQ�UHFHLYHG��7KH
([WHUQDO�WULJJHULQJ�VHOHFWLRQ�LV�RSHUDWLRQDO�RQO\�ZLWK�'XDO
'RPDLQ�XQLWV��,W�LV�WKH�VLJQDO�FRQQHFWHG�WR�SLQ���RI�WKH����SLQ
'�VXE�FRQQHFWRU�RQ�WKH�UHDU�RI�WKH�'63�PRGXOH��,I�SLQ���LV
KLJK��RU�RSHQ�FLUFXLW��LQ�ZKLFK�FDVH�LW�LV�SXOOHG�KLJK�E\�DQ
LQWHUQDO�SXOO�XS�UHVLVWRU���WULJJHULQJ�RFFXUV�DW�WKH�QH[W�GLJLWDO
VDPSOH��3XOOLQJ�SLQ���ORZ�IURP�DQ�H[WHUQDO�GHYLFH�KROGV�RII
WULJJHULQJ��ZLWK�DFTXLVLWLRQ�EHLQJ�WULJJHUHG�RQ�WKH�QH[W�VDPSOH
DIWHU�SLQ���LV�SXOOHG�KLJK�

'LJLWDO�JHQHUDWRU�PRGH�LV�XVHG�ZKHQ�WKH�VLJQDO�VRXUFH�GULYLQJ
WKH�GHYLFH�XQGHU�WHVW�LV�WKH�6\VWHP�7ZR�DUELWUDU\�ZDYHIRUP
JHQHUDWHG�E\�WKH�'LJLWDO�*HQHUDWRU�DUELWUDU\�ZDYHIRUP�RU�WKH
$QDORJ�*HQHUDWRU�DUELWUDU\�ZDYHIRUP�

�2II�PRGH��IUHH�UXQ��IRUFHV�LPPHGLDWH�DFTXLVLWLRQ�ZKHQ
$&4;"�LV�UHFHLYHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�'*(1�_�(;7HUQDO�_�/226H�_�1250DO�_
2))�_�7,*+W�`

'HIDXOW� '*(1

5HODWHG�&RPPDQGV� �'63�)$67WHVW�75,*JHU"

&RPPDQG�6\QWD[� �'63�)$67WHVW�75,*JHU�VRXUFH

([DPSOH� :DSP:FASTTEST:TRIGGER EXTERNAL
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�'63�)$67WHVW�75,*JHU"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH�)$677(67�75,*JHU
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�'*(1�_�(;7HUQDO�_�/226H�_�1250DO�_
2))�_�7,*+W�`

5HODWHG�&RPPDQGV� �'63�)$67WHVW�75,*JHU

&RPPDQG�6\QWD[� �'63�)$67WHVW�75,*JHU"

5HVSRQVH�6\QWD[� �'63�)$67WHVW�75,*JHU�VRXUFH

([DPSOH� :DSP:FASTTEST:TRIGGER?

5HVSRQVH� :DSP:FASTTEST:TRIG EXTERNAL
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�'63�))7
&RPSRXQG�FRPPDQG�KHDGHU�IRU�))7�6SHFWUXP�$QDO\]HU�FRPPDQGV�

�'63�))7�$&4/HQJWK
7KLV�FRPPDQG�VSHFLILHV�WKH�))7�'63�DFTXLVLWLRQ�EXIIHU�OHQJWK�
7KH�EHJLQQLQJ�RI�WKH�'63�DFTXLVLWLRQ�EXIIHU�LV�VSHFLILHG
UHODWLYH�WR�WKH�WULJJHU�SRLQW�E\�WKH�WULJJHU�GHOD\�FRPPDQG
��'63�))7�'(/D\��

)RU�D�PRUH�GHWDLOHG�H[SODQDWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ
VWDUW�WLPH��DFTXLVLWLRQ�OHQJWK��WULJJHU�GHOD\��DQG�WUDQVIRUP
OHQJWK��VHH�WKH��'63�'$7$"�TXHU\�RQ�SDJH�������

7KH�DUJXPHQW�WR�WKLV�FRPPDQG�LQGLFDWHV�WKDW�HLWKHU�WKH�'63
DFTXLVLWLRQ�EXIIHU�LV�WKH�VDPH�OHQJWK�DV�WKH�WUDQVIRUP�EXIIHU�RU
LW�LV�HTXDO�WR���N��VHH��'63�))7�;/(1JWK�FRPPDQG��

7KH�FRPPDQG�DUJXPHQW�LV�

• OHQJWK���^�;/(1JWK�_�/��.�`

'HIDXOW� ;/(1JWK

5HODWHG�&RPPDQGV� �'63�))7�'(/D\��'63�))7�67$5WWLPH�

�'63�))7�;/(1JWK"

&RPPDQG�6\QWD[� �'63�))7�$&4/HQJWK�OHQJWK

([DPSOH� :DSP:FFT:ACQLENGTH XLENGTH

�'63�))7�$&4/HQJWK"
7KLV�TXHU\�UHWXUQV�WKH�))7�WUDQVIRUP�OHQJWK�

5HVSRQVH�DUJXPHQW�V��

• OHQJWK���^�;/(1JWK�_�/��.�`

5HODWHG�&RPPDQGV� �'63�))7�$&4/HQJWK

&RPPDQG�6\QWD[� �'63�))7�$&4/HQJWK"

5HVSRQVH�6\QWD[� �'63�))7�$&4/HQJWK�OHQJWK

([DPSOH� :DSP:FFT:ACQLENGTH?

5HVSRQVH� :DSP:FFT:ACQLENGTH XLENGTH
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�'63�))7�$03/"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�DPSOLWXGH�PHDVXUHPHQW�IURP
WKH�))7�'63�SURJUDP��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH�'63
FKDQQHO��HLWKHU���RU�����7KH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH
UHVSRQVH�XQLWV�IRU�WLPH�RU�IUHTXHQF\��DQG�WKH�WKLUG�SDUDPHWHU
VSHFLILHV�WKH�YDOXH�RI�WKH�VRXUFH�SRLQW�EHLQJ�LQWHUURJDWHG��7KH
XQLWV�RI�WKH�WKLUG�SDUDPHWHU�DUH�VSHFLILHG�E\�WKH
�'63�65&3DUDPV�FRPPDQG��LQ�WKH�VHFRQG�SDUDPHWHU���1RWH
WKDW�WKH�FRUUHFW�FKRLFH�RI�XQLWV�GHSHQGV�XSRQ�WKH�LQSXW�W\SH
�$'�;�RU�',*LWDO��DQG�WKH�VRXUFH�W\SH��7KLV�GHSHQGHQF\�LV
VKRZQ�LQ�7DEOH������

7DEOH��������'63�))7�$03/"�VRXUFH�GHSHQGHQF\

Input Type:
INPUT

 Source Type:
SRC1 & SRC2

Valid Units

AD1X A, AMPLitude, B,
GENA, GENB

DBM, DBRA, DBRB, DBU, DBV, V

AD1X RATio DB, PCT, X_Y

AD1X JITTer UI

DIGital A, B DBFS, DBR1, DBR2, DBU, DBV,
FFS, PCTFS, V, VP, VPP

7R�HQDEOH�WKLV�UHDGLQJ��WKH�$03��DQG�RU�$03��SDUDPHWHUV
PXVW�EH�VSHFLILHG�LQ�WKH��'63�2367DWH�5($'LQJ�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• FKDQQHO����QU�!���UDQJH��RU����

• XQLWV���^�'%)6�_�'%0�_�'%5$�_�'%5%�_�'%5��_
'%5��_�'%8�_�'%9�_�))6�_�3&7)6�_�9�_�93�_�933
_�'%�_�3&7�_�;B<�_�8,�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7KH�UHVSRQVH�DUJXPHQW�LV�

• UHDGLQJ����QUI!

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�))7�$03/"�FKDQQHO��XQLWV��VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�))7�$03/�UHDGLQJ

([DPSOH� :DSP:FFT:AMPL? 1,DBFS,1002

5HVSRQVH� :DSP:FFT:AMPL -15.2595

�'63�))7�$9*6
7KLV�FRPPDQG�VSHFLILHV�WKH�QXPEHU�RI�DFTXLVLWLRQV�WR�DYHUDJH�
7KH�))7�'63�SURJUDP�KDV�WKH�DELOLW\�WR�DYHUDJH�PDQ\
VXFFHVVLYH�DFTXLVLWLRQV�RI�D�VLJQDO�LQ�HLWKHU�WKH�IUHTXHQF\
GRPDLQ�RU�LQ�WKH�WLPH�GRPDLQ�

1RWH��WKH�DFTXLVLWLRQ�WLPH�ZLOO�LQFUHDVH�DV�WKH�QXPEHU�RI
DYHUDJHV�LQFUHDVHV��7KHUHIRUH��WKH�'63�DFTXLVLWLRQ�WLPHRXW�VHW
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ZLWK�WKH��'63�7,0(287�FRPPDQG�PD\�QHHG�WR�EH�LQFUHDVHG
LQ�RUGHU�WR�DYRLG�D�WLPHRXW�

7KH�FRPPDQG�DUJXPHQW�ZLOO�EH�URXQGHG�XS�WR�WKH�QH[W�KLJKHU
DYHUDJH�RI�WKH�SRVVLEOH�DYHUDJHV������������������������������
����������������������

7KH�FRPPDQG�DUJXPHQW�LV�

• DYHUDJH����QU�!���UDQJH��≥����≤�������
'HIDXOW� �

5HODWHG�&RPPDQGV� �'63�))7�$9*7\SH���'63�))7�$9*6"

&RPPDQG�6\QWD[� �'63�))7�$9*6�DYHUDJH

([DPSOH� :DSP:FFT:AVGS 3

�'63�))7�$9*6"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�$9*6
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• DYHUDJH����QU�!���UDQJH��≥����≤�������
5HODWHG�&RPPDQGV� �'63�))7�$9*6

&RPPDQG�6\QWD[� �'63�))7�$9*6"

5HVSRQVH�6\QWD[� �'63�))7�$9*6�DYHUDJH

([DPSOH� :DSP:FFT:AVGS?

5HVSRQVH� :DSP:FFT:AVGS 4

�'63�))7�$9*7\SH
7KLV�FRPPDQG�VSHFLILHV�WKH�W\SH�RI�))7�DYHUDJLQJ�WR�SHUIRUP�
7KH�SRVVLEOH�VHWWLQJV�IRU�WKLV�FRPPDQG�DUH�LQIOXHQFHG�E\�WKH
�'63�))7�:,1'RZ�FRPPDQG��7DEOH������GHVFULEHV�WKH
VHWWLQJ�QXPEHU�DQG�WKH�ZLQGRZV�WKDW�DUH�YDOLG�ZLWK�WKDW
VHWWLQJ�

7DEOH�������6HWWLQJ�QXPEHU�DQG�YDOLG�ZLQGRZV

Type Meaning Valid Windowing

1 Power (spectrum only) <all>

2 Sync, re-align Blackman-Harris, Hann,
Flat-Top, Equiripple, None

3 Sync Blackman-Harris, Hann,
Flat-Top, Equiripple, None

4 Sync, re-align, move center
first

"None, move to bin center"

5 Sync, re-align, average first "None, move to bin center"

6 Sync, move center first "None, move to bin center"

7 Sync, average first "None, move to bin center"

$Q�H[HFXWLRQ�HUURU�ZLOO�EH�JHQHUDWHG�LI�DQ�LQYDOLG�FRPELQDWLRQ
RI�DYHUDJLQJ�W\SH�DQG�ZLQGRZ�LV�VSHFLILHG�ZKHQ�DQ�))7�LV
SHUIRUPHG�
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7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH����QU�!���UDQJH��≥����≤����
'HIDXOW� �

5HODWHG�&RPPDQGV� �'63�))7�$9*6���'63�))7�:,1'RZ�?

�'63�))7�$9*7\SH"

&RPPDQG�6\QWD[� �'63�))7�$9*7\SH�W\SH

([DPSOH� :DSP:FFT:AVGTYPE 3

�'63�))7�$9*7\SH"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�$9*7\SH
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• W\SH����QU�!���UDQJH��≥����≤����
5HODWHG�&RPPDQGV� �'63�))7�$9*6���'63�))7�$9*7\SH

&RPPDQG�6\QWD[� �'63�))7�$9*7\SH"

5HVSRQVH�6\QWD[� �'63�))7�$9*7\SH�W\SH

([DPSOH� :DSP:FFT:AVGTYPE?

5HVSRQVH� :DSP:FFT:AVGTYPE 3

�'63�))7�&283OLQJ
7KLV�FRPPDQG�VSHFLILHV�WKH�W\SH�RI�FRXSOLQJ�DSSOLHG�WR�WKH
DFTXLUHG�ZDYHIRUP�

,Q�'&�&RXSOHG�PRGH��WLPH�DQG�IUHTXHQF\�GDWD�ZLOO�VKRZ�DQ\
'&�RIIVHW��)RU�H[DPSOH��WKH�'&�RIIVHW�RI�D�GLJLWDO�JHQHUDWRU
6LQH�2IIVHW�ZDYHIRUP�PD\�EH�PHDVXUHG�ZLWK�WKH�'&
&RXSOHG�PRGH�

,Q�6XEWUDFW�$YHUDJH�PRGH��WKH�'63�ZLOO�VXEWUDFW�IURP�HDFK
VDPSOH�WKH�DYHUDJH�YDOXH�RI�DOO�VDPSOHV�LQ�WKH�DFTXLVLWLRQ
EXIIHU�

,Q�6XEWUDFW�����3HDN�WR�3HDN��WKH�'63�ZLOO�VXEWUDFW��IURP�HDFK
VDPSOH��WKH�DYHUDJH�RI�WKH�SRVLWLYH�SHDN�DQG�WKH�QHJDWLYH
SHDN�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�'&�_�68%DYJ�_�68%+DOI�`

'HIDXOW� '&

5HODWHG�&RPPDQGV� �'63�))7�&283OLQJ"

&RPPDQG�6\QWD[� �'63�))7�&283OLQJ�W\SH

([DPSOH� :DSP:FFT:COUPLING DC
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�'63�))7�&283OLQJ"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�&283/,1*
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�'&�_�68%DYJ�_�68%+DOI�`

5HODWHG�&RPPDQGV� �'63�))7�&283OLQJ

&RPPDQG�6\QWD[� �'63�))7�&283OLQJ"

5HVSRQVH�6\QWD[� �'63�))7�&283OLQJ�W\SH

([DPSOH� :DSP:FFT:COUPLING?

5HVSRQVH� :DSP:FFT:COUPLING DC

�'63�))7�'(/D\
7KLV�FRPPDQG�VSHFLILHV�WULJJHU�GHOD\�LQ�VHFRQGV��7KLV�WLPH
UHSUHVHQWV�WKH��VLJQHG��RIIVHW�RI�WKH�VWDUW�RI�WKH�'63�DFTXLVLWLRQ
EXIIHU�UHODWLYH�WR�WKH�WULJJHU�SRLQW��)RU�D�PRUH�GHWDLOHG
H[SODQDWLRQ�VHH�6HFWLRQ���RI�WKLV�PDQXDO��7KH�UDQJH�LV���OHQJWK
RI�'63�DFTXLVLWLRQ�EXIIHU��WR�a�����VHFRQGV�

7KH�FRPPDQG�DUJXPHQW��LQ�VHFRQGV��LV�

• WLPH����QUI!���UDQJH��GHSHQGV�RQ�'63�DFTXLVLWLRQ
EXIIHU�OHQJWK�DQG�LQWHUQDO�VDPSOH�UDWH��

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'63�))7�'(/D\

&RPPDQG�6\QWD[� �'63�))7�'(/D\�WLPH

([DPSOH� :DSP:FFT:DELAY -0.03

�'63�))7�'(/D\"
7KLV�TXHU\�UHWXUQV�WKH�))7�WULJJHU�GHOD\��LQ�VHFRQGV��

5HVSRQVH�DUJXPHQW�V��

• WLPH����QUI!

5HODWHG�&RPPDQGV� �'63�))7�'(/D\

&RPPDQG�6\QWD[� �'63�))7�'(/D\"

5HVSRQVH�6\QWD[� �'63�))7�'(/D\�WLPH

([DPSOH� :DSP:FFT:DELAY?

5HVSRQVH� :DSP:FFT:DELAY -0.050
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�'63�))7�,13XW
7KLV�FRPPDQG�VSHFLILHV�WKH�VRXUFH�RI�WKH�LQSXW��HLWKHU�'LJLWDO
RU�$QDORJ�GRPDLQ�VLJQDOV��7R�PHDVXUH�GLJLWDO�GRPDLQ�VLJQDOV�
VHOHFW�',*LWDO�

7KUHH�FKRLFHV�IRU�$�'�FRQYHUWHUV�SURYLGH�WKUHH�GLIIHUHQW�UDQJHV
RI�VDPSOH�UDWH�GHULYHG�IURP�WKH�LQWHUQDO�VDPSOH�UDWH�VHW�E\�WKH
�'287�5$7(�FRPPDQG�

$'�;�VHOHFWV�WKH�KLJK�UHVROXWLRQ�FRQYHUWHUV�WKDW�RSHUDWH�DW��;
WKH�LQWHUQDO�VDPSOH�UDWH��7KHVH�FRQYHUWHUV�SURYLGH�D
PHDVXUHPHQW�EDQGZLGWK�RI������RI�WKH�LQWHUQDO�VDPSOH�UDWH�

$'B��VHOHFWV�WKH�KLJK�UHVROXWLRQ�FRQYHUWHU�HIIHFWLYHO\�RSHUDWLQJ
DW���WKH�LQWHUQDO�VDPSOH�UDWH��7KH�PHDVXUHPHQW�EDQGZLGWK�LV
DSSUR[LPDWHO\�����WKH�LQWHUQDO�VDPSOH�UDWH�

$'�;�VHOHFWV�D�ORZHU�UHVROXWLRQ�IDVW�FRQYHUWHU�WKDW�RSHUDWHV�DW
�;�WKH�LQWHUQDO�VDPSOH�UDWH��7KH�PHDVXUHPHQW�EDQGZLGWK�LV
DSSUR[LPDWHO\��;�WKH�LQWHUQDO�VDPSOH�UDWH�

7KH�FRPPDQG�DUJXPHQW�LV�

• LQSXW���^�',*LWDO�_�$'�;�_�$'�;�_�$'B��`

'HIDXOW� ',*LWDO

5HODWHG�&RPPDQGV� �'63�))7�,13XW"

&RPPDQG�6\QWD[� �'63�))7�,13XW�LQSXW

([DPSOH� :DSP:FFT:INPUT AD_4

�'63�))7�,13XW"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�,1387
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• LQSXW���^�',*LWDO�_�$'�;�_�$'�;�_�$'B��`

5HODWHG�&RPPDQGV� �'63�))7�,13XW

&RPPDQG�6\QWD[� �'63�))7�,13XW"

5HVSRQVH�6\QWD[� �'63�))7�,13XW�LQSXW

([DPSOH� :DSP:FFT:INPUT?

5HVSRQVH� :DSP:FFT:INPUT AD_4
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�'63�))7�02'(
7KLV�FRPPDQG�VSHFLILHV�WKH�W\SH�RI�WLPH�GRPDLQ�SURFHVVLQJ�RI
D�VDPSOHG�VLJQDO��WKLV�GRHV�QRW�DSSO\�WR�))7�UHVXOW�GDWD���7KH
YDOLG�FKRLFHV�DUH��,175SRODWH��,QWHUSRODWH���5$:��'LVSOD\
6DPSOHV���3($.��3HDN�9DOXHV���DQG�$%6��$EVROXWH�9DOXHV�

,I�,175SRODWH�LV�VHOHFWHG��WKH�'63�ZLOO�FRPSXWH�WKH�UHTXHVWHG
GDWD�YDOXH��VHH��'63�65&3DUDPV��E\�LQWHUSRODWLQJ�IURP
DGMDFHQW�VDPSOH�SRLQWV�LQ�WKH�VLJQDO�

,I�5$:�LV�VHOHFWHG�WKH�'63�ZLOO�UHWXUQ�WKH�FORVHVW�DFWXDO
PHDVXUHG�YDOXH�ZLWK�QR�LQWHUSRODWLRQ�

,Q�3($.�PRGH�WKH�'63�ZLOO�UHWXUQ�WKH�ODUJHVW�YDOXH��SRVLWLYH
RU�QHJDWLYH��EHWZHHQ�WKH�ODVW�UHTXHVWHG�VRXUFH�SRLQW�DQG�WKH
FXUUHQW�GDWD�SRLQW��7KH�VLJQ�LV�SUHVHUYHG��8VH�WKLV�PRGH�WR
PHDVXUH�WKH�HQYHORSH�RI�D�WLPH�GRPDLQ�VLJQDO�LQ�YROWV�XQLWV�
IRU�H[DPSOH�WKH�JDLQ�RYHUVKRRW�RI�D�FRPSUHVVRU�FLUFXLW
VWLPXODWHG�ZLWK�D�VLQH�EXUVW�ZDYHIRUP�

,Q�$%6�PRGH�WKH�'63�XVHV�WKH�VDPH�SURFHVV�DV�3HDN�9DOXHV
PRGH�EXW�UHVSRQGV�ZLWK�WKH�DEVROXWH�YDOXH��WKH�VLJQ�LV�QRW
SUHVHUYHG���8VH�WKLV�PRGH�WR�PHDVXUH�WKH�HQYHORSH�RI�D�VLJQDO
LQ�G%�XQLWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�,175SRODWH�_�$%6�_�3($.�_�5$:�`

'HIDXOW� ,175SRODWH

5HODWHG�&RPPDQGV� �'63�))7�02'("

&RPPDQG�6\QWD[� �'63�))7�02'(�PRGH

([DPSOH� :DSP:FFT:MODE RAW

�'63�))7�02'("
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�02'(
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�,175SRODWH�_�$%6�_�3($.�_�5$:�`

5HODWHG�&RPPDQGV� �'63�))7�02'(

&RPPDQG�6\QWD[� �'63�))7�02'("

5HVSRQVH�6\QWD[� �'63�))7�02'(�PRGH

([DPSOH� :DSP:FFT:MODE?

5HVSRQVH� :DSP:FFT:MODE RAW
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�'63�))7�3($."
7KLV�TXHU\�UHWXUQV�DQ�XQVHWWOHG�UHDGLQJ�IURP�WKH�SHDN�PRQLWRU
IRU�WKH�VSHFLILHG�FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO����QU�!���UDQJH����RU����

• XQLWV���^�'%)6�_�))6�_�3&7)V�`

5HVSRQVH�DUJXPHQW�V��

• SHDN����QUI!

5HODWHG�&RPPDQGV� �'63�))7�3($.

&RPPDQG�6\QWD[� �'63�))7�3($."�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �'63�))7�3($."�SHDN

([DPSOH� :DSP:FFT:PEAK? 1,FFS

5HVSRQVH� :DSP:FFT:PEAK 0.125632FFS

))7�3.75LJ
7KLV�FRPPDQG�VSHFLILHV�WKH�WULJJHU�PRGH�RI�WKH�))7�SHDN
PHWHUV��UHDO�WLPH�PHWHUV���7KHVH�PHWHUV�DUH�RQO\�YDOLG�ZKHQ
WKH�'63�LV�LQ�2367DWH�6(7XS�PRGH��$�]HUR�����DUJXPHQW�ZLOO
VHW�WKH�'63�WR�UHWXUQ�WKH�QH[W�DYDLODEOH�SHDN�PHWHU�UHDGLQJ��$
RQH�����DUJXPHQW�ZLOO�VHW�WKH�'63�WR�DERUW�WKH�FXUUHQW�UHDGLQJ
F\FOH�DQG�VWDUW�D�QHZ�UHDGLQJ�F\FOH�ZKHQ�WKH��'63�))7�3($."
TXHU\�LV�UHFHLYHG�

7KLV�FRPPDQG�ZLOO�FDXVH�DQ�H[HFXWLRQ�HUURU�LI�UHFHLYHG�ZKHQ
WKH�))7�SURJUDP�LV�LQ�2367DWH�5($'LQJ�PRGH�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH����QU�!���UDQJH����RU���

'HIDXOW� �

5HODWHG�&RPPDQGV� �'63�))7�3($."

&RPPDQG�6\QWD[� �'63�))7�3.75LJ�PRGH

([DPSOH� :DSP:FFT:PKTRIG 1

�'63�))7�3.75LJ"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�3.75LJ
FRPPDQG�

7KH�UHVSRQVH�DUJXPHQW�LV�

• PRGH����QU�!���UDQJH����RU���

5HODWHG�&RPPDQGV� �'63�))7�3.75LJ

&RPPDQG�6\QWD[� �'63�))7�3.75LJ"

5HVSRQVH�6\QWD[� �'63�))7�3.75LJ�PRGH

([DPSOH� :DSP:FFT:PKTRIG?
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�'63�))7�6(16
7KLV�FRPPDQG�VSHFLILHV�WKH�WULJJHU�VHQVLWLYLW\�IRU
�'63�))7�75,*VUF�

7KH�FRPPDQG�DUJXPHQW�LV�

• VHQV����QUI!���UDQJH��≥����≤�����^�))6�_�'%)6�_
3&7)V�`

'HIDXOW� �(��))6

5HODWHG�&RPPDQGV� �'63�))7�75,*VUF

&RPPDQG�6\QWD[� �'63�))7�6(16�VHQV

([DPSOH� :DSP:FFT:SENS -36.4782DBFS

�'63�))7�6(16"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI��'63�))7�6(16�FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLW��^�))6�_�'%)6�_�3&7)V�`

5HVSRQVH�DUJXPHQW�

• VHQV����QUI!���UDQJH��≥����≤����
5HODWHG�&RPPDQGV� �'63�))7�6(16

&RPPDQG�6\QWD[� �'63�))7�6(16"�XQLW

5HVSRQVH�6\QWD[� �'63�))7�6(16�VHQV

([DPSOH� :DSP:FFT:SENS? FFS

5HVSRQVH� :DSP:FFT:SENS 0.015FFS

�'63�))7�6(7"
7KLV�TXHU\�UHWXUQV�DOO�VHWWLQJV�IRU��'63�))7��7KH�UHVSRQVH
FRQVLVWV�RI�D�VHTXHQFH�RI�WKH�'63�))7�VHWWLQJV�WKDW�PD\�EH
VHQW�EDFN�WR�WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH�LQ�RUGHU�WR�UHVHW�DOO
VHWWLQJV�WR�WKH�VDPH�VWDWH��1RWH�WKDW�VRPH�FRPPDQGV�DUH�VHQW
PRUH�WKDQ�RQFH�DQG�WUDQVLWLRQ�WKURXJK�VHYHUDO�VWDWHV�LQ�RUGHU
WR�DFKLHYH�D�ILQDO�LQVWUXPHQW�VWDWH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �'63�))7�6(7"

5HVSRQVH�6\QWD[� �'63�))7�6(7�VHWWLQJV

([DPSOH� :DSP:FFT:SET?

5HVSRQVH�
:DSP:FFT:ACQLENGTH XLENGTH;AVGS 4;AVGTYPE 1

;COUPLING DC;DELAY 0;MODE INTRPOLATE;INPUT D
IGITAL;SRC1 A;SRC2 B;INPUT AD1X;SRC1 JITTER;
SRC2 JITTER;INPUT AD1X;START 0;TRIGGER FREE;
TSLOPE POS;WINDOW EQR;XLENGTH 8192;SENS 0.01
5FFS;PKTRIG 1
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�'63�))7�65&�
7KLV�FRPPDQG�VSHFLILHV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\
VHOHFWHG�LQSXW�W\SH�IRU�FKDQQHO����7DEOH������VKRZV�WKH
SRVVLEOH�VRXUFHV�IRU�HDFK�LQSXW�

7DEOH�������3RVVLEOH�VRXUFHV�IRU�HDFK�LQSXW�IRU�'63�))7�65&�

Input Source

Digital A, B, None

Low BW (1x) A/D,
High BW (4x) A/D,
Low BW (/4) A/D

Anlr A, Anlr B, Function Meter Amplitude,
Function Meter Ratio, Gen A, Gen B, Jitter

Signal, None

,Q�WKH�IROORZLQJ�FRPPDQG�DUJXPHQW�OLVW�DQ�HQWU\�RI��$���RU��%��
ZLOO�EH�LQWHUSUHWHG�LQ�WZR�ZD\V��GHSHQGLQJ�RQ�ZKHWKHU�WKH
LQSXW�LV�LQ�'LJLWDO�RU�$�'�PRGH��,Q�'LJLWDO�PRGH��$��ZLOO�EH
LQWHUSUHWHG�DV�VXEIUDPH�$��,Q�$�'�PRGH��$��ZLOO�EH�LQWHUSUHWHG
DV�DQDORJ�DQDO\]HU�FKDQQHO�$�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
-,77HU�_�121(�_�5$7LR�`

'HIDXOW� $

5HODWHG�&RPPDQGV� �'63�))7�,13XW���'63�))7�65&�"

&RPPDQG�6\QWD[� �'63�))7�65&��VRXUFH

([DPSOH� :DSP:FFT:SRC1 A

�'63�))7�65&�"
7KLV�TXHU\�UHWXUQV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\�VHOHFWHG
LQSXW�IRU�FKDQQHO���

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
-,77HU�_�121(�_�5$7LR�`

5HODWHG�&RPPDQGV� �'63�))7�65&�

&RPPDQG�6\QWD[� �'63�))7�65&�"

5HVSRQVH�6\QWD[� �'63�))7�65&��VRXUFH

([DPSOH� :DSP:FFT:SRC1?

5HVSRQVH� :DSP:FFT:SRC1 A
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�'63�))7�65&�
7KLV�FRPPDQG�VSHFLILHV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\
VHOHFWHG�LQSXW�W\SH�IRU�FKDQQHO����7DEOH������VKRZV�WKH
SRVVLEOH�VRXUFHV�IRU�HDFK�LQSXW�

7DEOH�������3RVVLEOH�VRXUFHV�IRU�HDFK�LQSXW�IRU�U�'63�))7�65&�

Input Source

Digital A, B, None

Low BW (1x) A/D,
High BW (4x) A/D,
Low BW (/4) A/D

Anlr A, Anlr B, Function meter Amplitude,
Function Meter Ratio, Gen A, Gen B, Jitter

Signal, None

,Q�WKH�IROORZLQJ�FRPPDQG�DUJXPHQW�OLVW�DQ�HQWU\�RI��$���RU��%��
ZLOO�EH�LQWHUSUHWHG�LQ�WZR�ZD\V��GHSHQGLQJ�RQ�ZKHWKHU�WKH
LQSXW�LV�LQ�'LJLWDO�RU�$�'�PRGH��,Q�'LJLWDO�PRGH��$��ZLOO�EH
LQWHUSUHWHG�DV�VXEIUDPH�$��,Q�$�'�PRGH��$��ZLOO�EH�LQWHUSUHWHG
DV�DQDORJ�DQDO\]HU�FKDQQHO�$�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
-,77HU�_�121(�_�5$7LR�`

'HIDXOW� %

5HODWHG�&RPPDQGV� �'63�))7�,13XW���'63�))7�65&�"

&RPPDQG�6\QWD[� �'63�))7�65&��VRXUFH

([DPSOH� :DSP:FFT:SRC2 A

�'63�))7�65&�"
7KLV�TXHU\�UHWXUQV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\�VHOHFWHG
LQSXW�IRU�FKDQQHO���

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
-,77HU�_�121(�_�5$7LR�`

5HODWHG�&RPPDQGV� �'63�))7�65&�

&RPPDQG�6\QWD[� �'63�))7�65&�"

5HVSRQVH�6\QWD[� �'63�))7�65&��VRXUFH

([DPSOH� :DSP:FFT:SRC2?

5HVSRQVH� :DSP:FFT:SRC2 A
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�'63�))7�67$5W
7KLV�FRPPDQG�VSHFLILHV�WKH�VWDUW�WLPH�RI�WKH�WUDQVIRUP�EXIIHU
UHODWLYH�WR�WKH�WULJJHU�SRLQW��7KH�DUJXPHQW�WR�WKLV�FRPPDQG
PXVW�EH�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�WULJJHU�GHOD\
��'63�))7�'(/D\���)RU�D�PRUH�GHWDLOHG�H[SODQDWLRQ�VHH
6HFWLRQ���RI�WKLV�PDQXDO�

7KH�FRPPDQG�DUJXPHQW��LQ�VHFRQGV��LV�

• WLPH����QUI!���UDQJH��≥���(����≤��(����
'HIDXOW� ���

5HODWHG�&RPPDQGV� �'63�))7�'(/D\���'63�))7�67$5W"

&RPPDQG�6\QWD[� �'63�))7�67$5W�WLPH

([DPSOH� :DSP:FFT:START -3.5E-3

�'63�))7�67$5W"
7KLV�TXHU\�UHWXUQV�WKH�VWDUW�WLPH��LQ�VHFRQGV��RI�WKH�WUDQVIRUP
EXIIHU�UHODWLYH�WR�WKH�WULJJHU�SRLQW�

5HVSRQVH�DUJXPHQW�V��

• WLPH����QUI!

5HODWHG�&RPPDQGV� �'63�))7�67$5W

&RPPDQG�6\QWD[� �'63�))7�67$5W"

5HVSRQVH�6\QWD[� �'63�))7�67$5W�WLPH

([DPSOH� :DSP:FFT:START?

5HVSRQVH� :DSP:FFT:START -0.00350004

�'63�))7�76/RSH
7KLV�FRPPDQG�VSHFLILHV�WKH�DFTXLVLWLRQ�WULJJHULQJ�6ORSH
�SRVLWLYH�RU�QHJDWLYH���6HOHFWLQJ�3RVLWLYH�FDXVHV�WULJJHULQJ�WR
RFFXU�RQ�D�SRVLWLYH�WUDQVLWLRQ�RI�WKH�LQSXW�VLJQDO��1HJDWLYH
FDXVHV�WULJJHULQJ�RQ�D�QHJDWLYH�WUDQVLWLRQ�RI�WKH�LQSXW�VLJQDO�

7KH�FRPPDQG�DUJXPHQW�LV�

• VORSH���^�326�_�1(*�`

'HIDXOW� 326

5HODWHG�&RPPDQGV� �'63�))7�75,*JHU���'63�))7�76/RSH"

&RPPDQG�6\QWD[� �'63�))7�76/RSH�VORSH

([DPSOH� :DSP:FFT:TSLope POS
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�'63�))7�76/RSH"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH�'63�))7�76/23(
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• VORSH���^�326�_�1(*�`

5HODWHG�&RPPDQGV� �'63�))7�76/RSH

&RPPDQG�6\QWD[� �'63�))7�76/RSH"

5HVSRQVH�6\QWD[� �'63�))7�76/RSH�VORSH

([DPSOH� :DSP:FFT:TSLOPE?

5HVSRQVH� :DSP:FFT:TSLOPE POS

�'63�))7�75,*JHU
7KLV�FRPPDQG�VSHFLILHV�WKH�'63�))7�SURJUDP�WULJJHU�VRXUFH�
$FTXLVLWLRQ�RI�VLJQDO�LQWR�WKH�))7�DFTXLVLWLRQ�EXIIHU�PD\
FRPPHQFH�ZKHQ�WKH��'63�$&4;"�FRPPDQG�LV�UHFHLYHG�RU
PD\�ZDLW�IRU�D�WULJJHU�HYHQW�DIWHU�$&4;"��GHSHQGLQJ�XSRQ�WKH
VHWWLQJ�RI�WKH�7ULJJHU�6RXUFH�ILHOG��7KH�VHOHFWLRQV�DUH�)5((
�)UHH�5XQQLQJ���&�$XWR��&KDQQHO����$XWR���&�)L[HG
�&KDQQHO����)L[HG���&�$XWR��&KDQQHO����$XWR���&�)L[HG
�&KDQQHO����)L[HG���'*(1��'LJLWDO�*HQHUDWRU���$&0DLQV��$&
0DLQV���$*(1��$QDORJ�*HQHUDWRU���(;7HUQDO��([WHUQDO���DQG
-*(1��-LWWHU�*HQHUDWRU��

:KHQ�)5((�LV�VHOHFWHG��VLJQDO�DFTXLVLWLRQ�EHJLQV�LPPHGLDWHO\
DIWHU�WKH��'63�$&4;"�FRPPDQG�LV�UHFHLYHG��UHJDUGOHVV�RI
VLJQDO�DPSOLWXGH��7KLV�LV�WKH�W\SLFDO�RSHUDWLQJ�PRGH�ZLWK
VWHDG\�VWDWH�WHVW�VLJQDOV�

7KH�IRXU�&KDQQHO����DQG�&KDQQHO����VHOHFWLRQV�DUH�VRIWZDUH
WULJJHUV��PRQLWRULQJ�WKH�VLJQDO��ZKLFK�PD\�FRPH�IURP�'LJLWDO
RU�$�'�VRXUFHV��RQ�WKH�VSHFLILHG�FKDQQHO��&KDQQHO����)L[�DQG
&KDQQHO����)L[�XVH�D�IL[HG�WKUHVKROG�RI�����)6������G%)6�
RQ�WKH�FKDQQHO�UHIHUUHG�WR�DV�WKH�WULJJHULQJ�WKUHVKROG�DQG�ZLOO
WULJJHU�RQ�WKH�ILUVW�VLJQDO�H[FXUVLRQ�RI�WKH�VHOHFWHG�VORSH
�SRVLWLYH�RU�QHJDWLYH��DERYH�WKDW�DPSOLWXGH��7KH�&KDQQHO��
$XWR�DQG�&KDQQHO���$XWR�VHOHFWLRQV�ZLOO�FDXVH�WULJJHULQJ�DW
RQH�KDOI�WKH�SHDN�WR�SHDN�YDOXH�LI�WKH�VHOHFWHG�FKDQQHO�KDV�D
VLJQDO�DPSOLWXGH�JUHDWHU�WKDQ�GLJLWDO�LQILQLW\�]HUR�

7KH�'LJLWDO�*HQHUDWRU�VHOHFWLRQ�IXQFWLRQV�RQO\�RQ�'XDO
'RPDLQ�XQLWV��6<6������VHULHV���,I�WKH�GLJLWDO�JHQHUDWRU�LV
JHQHUDWLQJ�DQ\�RI�WKH�ZDYHIRUPV�VHOHFWDEOH�LQ�WKH�:DYHIRUP
ILHOG��D�'LJLWDO�*HQHUDWRU�WULJJHU�RFFXUV�DW�HDFK�]HUR�FURVVLQJ�RI
WKH�ZDYHIRUP��SRVLWLYH�JRLQJ�RU�QHJDWLYH�JRLQJ��,I�WKH�'LJLWDO
*HQHUDWRU�LV�JHQHUDWLQJ�D�VLJQDO�IURP�D�ZDYHIRUP�EXIIHU��D
'LJLWDO�*HQHUDWRU�WULJJHU�RFFXUV�DV�WKH�ILUVW�VDPSOH�LV�UHDG�IURP
WKH�ZDYHIRUP�EXIIHU�

7KH�$&�0DLQV�VHOHFWLRQ�LV�WKH�$&�OLQH�SRZHULQJ�6\VWHP�7ZR�
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7KH�$QDORJ�*HQHUDWRU�6\QF�VHOHFWLRQ�LV�WKH�VDPH�VLJQDO�DV�WKDW
DW�WKH�*HQHUDWRU�$X[�6LJQDOV�6\QF�2XWSXW�%1&�RQ�WKH�IURQW
SDQHO�RI�6\VWHP�7ZR��7KLV�VLJQDO�LV�D�VTXDUHZDYH�DW�WKH
DQDORJ�JHQHUDWRU�IUHTXHQF\�LQ�VLQHZDYH�DQG�VTXDUHZDYH
ZDYHIRUPV��WKH�HQYHORSH�RI�WKH�EXUVW�VLJQDO�LQ�DOO�%XUVW
ZDYHIRUPV��D�VTXDUHZDYH�DW�WKH�ORZHU�,0'�IUHTXHQF\�LQ
6037(�,0'�ZDYHIRUP��D�VTXDUHZDYH�DW�����WKH�IUHTXHQF\
VSDFLQJ�LQ�&&,)�,0'�ZDYHIRUP��WKH�VTXDUHZDYH�,0'�VLJQDO�LQ
',0�,0'�ZDYHIRUP��DQG�D�SXOVH�DW�WKH�SVHXGR�UDQGRP
UHSHWLWLRQ�UDWH�LQ�3VHXGR�QRLVH�PRGHV��7KHUH�LV�QR�V\QF�VLJQDO
LQ�5DQGRP�QRLVH�PRGHV�

7KH�([WHUQDO�VHOHFWLRQ�UHIHUV�WR�SLQ���RI�WKH����SLQ�'�VXE
FRQQHFWRU�RQ�WKH�UHDU�RI�WKH�'63�PRGXOH��7KLV�VRXUFH�LV
RSHUDWLRQDO�RQO\�ZLWK�WKH�6<6������VHULHV�'XDO�'RPDLQ�XQLWV�
,I�SLQ���LV�KLJK��RU�RSHQ�FLUFXLW��LQ�ZKLFK�FDVH�LW�LV�SXOOHG�KLJK
E\�DQ�LQWHUQDO�SXOO�XS�UHVLVWRU���WULJJHULQJ�RFFXUV�DW�WKH�QH[W
GLJLWDO�VDPSOH��3XOOLQJ�SLQ���ORZ�IURP�DQ�H[WHUQDO�GHYLFH�KROGV
RII�WULJJHULQJ��ZLWK�DFTXLVLWLRQ�EHLQJ�WULJJHUHG�RQ�WKH�QH[W
VDPSOH�DIWHU�SLQ���LV�SXOOHG�KLJK��7KLV�([WHUQDO�VHOHFWLRQ�LV
XQDIIHFWHG�E\�WKH�6ORSH�

7KH�-*(1�VHOHFWLRQ�SURYLGHV�D�V\QFKURQL]DWLRQ�WULJJHU�IURP
WKH�GLJLWDO�RXWSXW�MLWWHU�JHQHUDWRU�IRU�DFTXLVLWLRQ�RI�MLWWHU�VLJQDOV
IURP�WKH�GLJLWDO�LQSXW�MLWWHU�GHWHFWRU�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�)5((�_�$&0DLQV�_�$*(1�_�&�$XWR�_
&�)L[HG�_�&�$XWR�_�&�)L[HG�_�'*(1�_�(;7HUQDO�_
-*(1�`

'HIDXOW� )5((

5HODWHG�&RPPDQGV� �'63�))7�75,*JHU"

&RPPDQG�6\QWD[� �'63�))7�75,*JHU�VRXUFH

([DPSOH� :DSP:FFT:TRIGGER FREE

�'63�))7�75,*JHU"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�75,**(5
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�)5((�_�$&0DLQV�_�$*(1�_�&�$XWR�_
&�)L[HG�_�&�$XWR�_�&�)L[HG�_�'*(1�_�(;7HUQDO�_
-*(1�`

5HODWHG�&RPPDQGV� �'63�))7�75,*JHU

&RPPDQG�6\QWD[� �'63�))7�75,*JHU"

5HVSRQVH�6\QWD[� �'63�))7�75,*JHU�VRXUFH

([DPSOH� :DSP:FFT:TRIGGER?

5HVSRQVH� :DSP:FFT:TRIGGER FREE
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�'63�))7�:,1'RZ
7KLV�FRPPDQG�VSHFLILHV�WKH�ZLQGRZLQJ�IXQFWLRQ�WR�EH�DSSOLHG
WR�WKH�VLJQDO�GXULQJ�))7�SURFHVVLQJ��8QOHVV�WKH�VLJQDO�WR�EH
DQDO\]HG�ZDV�GHOLEHUDWHO\�JHQHUDWHG�LQ�VXFK�D�IDVKLRQ�DV�WR�EH
V\QFKURQRXV��WR�JR�WKURXJK�DQ�H[DFW�LQWHJHU�QXPEHU�RI�F\FOHV�
ZLWK�WKH�WUDQVIRUP�EXIIHU��D�ZLQGRZ�IXQFWLRQ�PXVW�EH�DSSOLHG�
(DFK�DYDLODEOH�ZLQGRZ�IXQFWLRQ�KDV�D�GLIIHUHQW�VHW�RI�WUDGH�RIIV
LQ�HIIHFWLYH�FORVH�LQ�VHOHFWLYLW\��VLJQDO�VSLOORYHU�LQWR�QHDUE\�))7
ELQV���$Q�DPSOLWXGH�PHDVXUHPHQW�HUURU�ZLOO�UHVXOW�ZLWKRXW�D
ZLQGRZ�IXQFWLRQ�LI�WKH�VLJQDO�GRHV�QRW�IDOO�DW�DQ�H[DFW�ELQ
FHQWHU�IUHTXHQF\��7KH�DYDLODEOH�ZLQGRZV�VHOHFWLRQV�IRU�WKH�))7
SURJUDP�DUH�%ODFNPDQ�+DUULV��+DQQ��)ODW�WRS��(TXLULSSOH�
1RQH��DQG�1RQH��0RYH�WR�%,1�&HQWHU��107%F��

7KH�FRPPDQG�DUJXPHQW�LV�

• ZLQGRZ���^�%+�_�(45�_�)/$7�_�+$11�_�107%F�_
121(�`

'HIDXOW� %+

5HODWHG�&RPPDQGV� �'63�))7�:,1'RZ"

&RPPDQG�6\QWD[� �'63�))7�:,1'RZ�ZLQGRZ

([DPSOH� :DSP:FFT:WINDOW NONE

�'63�))7�:,1'RZ"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�:,1'2:
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• ZLQGRZ���^�%+�_�(45�_�)/$7�_�+$11�_�107%F�_
121(�`

5HODWHG�&RPPDQGV� �'63�))7�:,1'RZ

&RPPDQG�6\QWD[� �'63�))7�:,1'RZ"

5HVSRQVH�6\QWD[� �'63�))7�:,1'RZ�ZLQGRZ

([DPSOH� :DSP:FFT:WINDOW?

5HVSRQVH� :DSP:FFT:WIND NONE
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�'63�))7�;/(1JWK
7KLV�FRPPDQG�VSHFLILHV�WKH�))7�WUDQVIRUP�EXIIHU�OHQJWK��7KLV
WUDQVIRUP�EXIIHU�OHQJWK�GHILQHV�KRZ�ODUJH�D�UHJLRQ�RI�WKH�'63
DFTXLVLWLRQ�EXIIHU�ZLOO�EH�WUDQVIRUPHG�WR�WKH�IUHTXHQF\�GRPDLQ
E\�WKH�))7�IXQFWLRQ��7KH�VWDUW�WLPH���'63�))7�67$5W��VSHFLILHV
�UHODWLYH�WR�WKH�WULJJHU�SRLQW��ZKHUH�LQ�WKH�'63�DFTXLVLWLRQ
EXIIHU�WKH�UHJLRQ�VWDUWV�

)RU�D�PRUH�GHWDLOHG�H[SODQDWLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ
VWDUW�WLPH��DFTXLVLWLRQ�OHQJWK��WULJJHU�GHOD\��DQG�WUDQVIRUP
OHQJWK�VHH�6HFWLRQ���RI�WKLV�PDQXDO�

7KH�DUJXPHQW�WR�WKLV�FRPPDQG�ZLOO�EH�URXQGHG�XS�WR�WKH
QHDUHVW�OHJLWLPDWH�VHWWLQJ�����������������������������������
������

7KH�FRPPDQG�DUJXPHQW�LV�

• OHQJWK����QU�!���UDQJH��≥����≤��������URXQG�XS�WR
WKH�QHDUHVW�RI����������������������������������
������

'HIDXOW� ����

5HODWHG�&RPPDQGV� �'63�))7�$&4/HQJWK���'63�))7�'(/D\�

�'63�))7�67$5W���'63�))7�;/(1JWK"

&RPPDQG�6\QWD[� �'63�))7�;/(1JWK�OHQJWK

([DPSOH� :DSP:FFT:XLENGTH 512

�'63�))7�;/(1JWK"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�))7�;/(1*7+
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• OHQJWK����QU�!���UDQJH��≥����≤��������URXQG�XS�WR
WKH�QHDUHVW�RI����������������������������������
������

5HODWHG�&RPPDQGV� �'63�))7�;/(1JWK

&RPPDQG�6\QWD[� �'63�))7�;/(1JWK"

5HVSRQVH�6\QWD[� �'63�))7�;/(1JWK�OHQJWK

([DPSOH� :DSP:FFT:XLENGTH?

5HVSRQVH� :DSP:FFT:XLENGTH 512
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�'63�,17HUYX
&RPSRXQG�FRPPDQG�KHDGHU�IRU�'LJLWDO�,QWHUIDFH�$QDO\]HU�FRPPDQGV�

�'63�,17HUYX�$03/"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�DPSOLWXGH�PHDVXUHPHQW�IURP
WKH�,QWHUYX�'63�SURJUDP�

7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH�UHVSRQVH�XQLWV�RI�HLWKHU�YROWV
�9��RU�G%9��'%9��

7KH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH�YDOXH�RI�WKH�VRXUFH�SRLQW
EHLQJ�LQWHUURJDWHG��7KH�XQLWV�RI�WKH�VHFRQG�SDUDPHWHU�DUH
VSHFLILHG�E\�WKH�ILUVW�DQG�VHFRQG�SDUDPHWHUV�RI�WKH
�'63�65&3DUDPV�FRPPDQG�

7KLV�PHDVXUHPHQW�PXVW�EH�HQDEOHG�ZLWK�WKH��'63�2367DWH
5($',1*�$03/�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• XQLWV���^�9�_�'%9�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�,17HUYX�$03/"�XQLWV��VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�,17HUYX�$03/�UHDGLQJ

([DPSOH��
*RST;:DSP:PROGRAM INTERVU;:DGEN:OUTPUT OFF;

DITHERTYPE NONE;:DIN:FORMAT GENMON;:DOUT:FOR
MAT XLR;RATE 44100HZ;AMPL 5;:DSP:SRCPARAMS T
IME,SEC,0,0,0,ARB;INTERVU:MODE INTRPOLATE;:D
ELAY .1;:DSP:OPSTATE READING,AMPL;ACQX?; :DSP
:INTERVU:AMPL? V,100E-6

�5HDG�DQ�,17(598�ZDYHIRUP�VDPSOH�DW�����X6�DIWHU�WKH
WULJJHU�SRLQW�ZLWK������N+]�VDPSOH�UDWH�����ELWV�SHU�IUDPH
ZKHQ�DOO�]HURV�DUH�VHQW�DV�GDWD�DQG�SXOVH�DPSOLWXGH�LV����9SS
ZLWK�GLJLWDO�RXWSXW�XQWHUPLQDWHG��

5HVSRQVH�� :DSP:ACQX 0;:DSP:INTERVU:AMPL -4.88232
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([DPSOH��
*RST;:DSP:PROGRAM INTERVU;:DGEN:OUTPUT OFF;

DITHERTYPE NONE;:DIN:FORMAT GENMON;:DOUT:FOR
MAT XLR;RATE 44100HZ;AMPL 5;:DSP:SRCPARAMS F
REQ,HZ,0,0,0,ARB;INTERVU:MODE INTRPOLATE;:DE
LAY .1;:DSP:OPSTATE READING,AMPL;ACQX?; :DSP:
INTERVU:AMPL? V,1411200

�5HDG�DQ�,17(598�VSHFWUXP�ELQ�DW�WKH��������0+]
IXQGDPHQWDO�IUHTXHQF\�IRU������N+]�VDPSOH�UDWH�����ELWV�SHU
IUDPH�ZKHQ�DOO�]HURV�DUH�VHQW�DV�GDWD�DQG�SXOVH�DPSOLWXGH�LV
���9SS�ZLWK�GLJLWDO�RXWSXW�XQWHUPLQDWHG��

5HVSRQVH�� :DSP:INTERVU:AMPL 5.43174

�'63�,17HUYX�$9*6
7KLV�FRPPDQG�VSHFLILHV�WKH�QXPEHU�RI�DFTXLVLWLRQV�WR�DYHUDJH�
7KH�DUJXPHQW�WR�WKLV�FRPPDQG�ZLOO�EH�URXQGHG�XS�WR�WKH
QHDUHVW�OHJLWLPDWH�VHWWLQJ������������������������������

7KH�FRPPDQG�DUJXPHQW�LV�

• QXPEHU����QU�!���UDQJH��≥����≤�����
'HIDXOW� �

5HODWHG�&RPPDQGV� �'63�,17HUYX�$9*6"

&RPPDQG�6\QWD[� �'63�,17HUYX�$9*6�QXPEHU

([DPSOH� :DSP:INTERVU:AVGS 17

�'63�,17HUYX�$9*6"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJ�RI�WKH��'63�,17(598�$9*6
FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• QXPEHU����QU�!���UDQJH��≥����≤�����
5HODWHG�&RPPDQGV� �'63�,17HUYX�$9*6

&RPPDQG�6\QWD[� �'63�,17HUYX�$9*6"

5HVSRQVH�6\QWD[� �'63�,17HUYX�$9*6�QXPEHU

([DPSOH� :DSP:INTERVU:AVGS?

5HVSRQVH� :DSP:INTERVU:AVGS 32
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�'63�,17HUYX�-'(7HFWLRQ
7KLV�FRPPDQG�VSHFLILHV�WKH�MLWWHU�GHWHFWLRQ�PRGH�RI�WKH
,17(598�'63�SURJUDP��3UHDPEOH��6WDEOH�%LWV��$OO�%LWV��

7KH�3UHDPEOH�VHOHFWLRQ��35(DPEOH��XVHV�WKH�DYHUDJH�UDWH�RI
WKH�WUDLOLQJ�HGJH�RI�WKH�ILUVW�WKUHH�8,�ZLGH�SXOVH�LQ�HDFK
SUHDPEOH�DV�WKH�VWDEOH�FORFN�UHIHUHQFH�

7KH�6WDEOH�%LWV�VHOHFWLRQ��67$%/H��GHULYHV�WKH�VWDEOH�UHIHUHQFH
FORFN�DW�����WKH�DFWXDO�FHOO��ELW��UDWH��V\QFKURQL]HG�WR�WKH
EHJLQQLQJ�WUDQVLWLRQ�RI�WKH�SUHDPEOH�

7KH�$OO�%LWV�VHOHFWLRQ��$//��GHULYHV�WKH�VWDEOH�UHIHUHQFH�FORFN
DW�WKH�DFWXDO�FHOO��ELW��UDWH��6LQFH�WKHUH�DUH����FHOOV�SHU�IUDPH
DQG�WKH�IUDPH�UDWH�LV�WKH�DXGLR�VDPSOH�UDWH��WKH�UHIHUHQFH�FORFN
LV�DW����WLPHV�WKH�VDPSOH�UDWH�DQG�WKH�HIIHFWLYH�MLWWHU
PHDVXUHPHQW�EDQGZLGWK�LV����WLPHV�WKH�DXGLR�VDPSOH�UDWH
�������0+]�DW�D����N+]�VDPSOH�UDWH��

,Q�DGGLWLRQ�WR�PHDVXULQJ�MLWWHU�RQ�DQ�$(6�(%8�RU�63',)�(,$-
VHULDO�GLJLWDO�LQSXW�VLJQDO��,17(598�FDQ�DOVR�PHDVXUH�MLWWHU�RQ
DQ\����N+]�r����0+]�VTXDUHZDYH�FRQQHFWHG�WR�WKH�%1&
GLJLWDO�LQSXW�FRQQHFWRU��7KLV�IHDWXUH�SHUPLWV�GLUHFW
PHDVXUHPHQW�RI�FORFN�MLWWHU�RQ�$�'�DQG�'�$�FRQYHUWHUV��7KH
ZDYHIRUP�RI�WKH�MLWWHU�PD\�EH�DFTXLUHG��WLPH�GRPDLQ��RU�D
VSHFWUXP�DQDO\VLV�RI�WKH�MLWWHU�PD\�EH�SHUIRUPHG��IUHTXHQF\
GRPDLQ���8VH�HLWKHU�6TXDUHZDYH�5LVLQJ��5,6(��RU�6TXDUHZDYH
)DOOLQJ��)$//��WR�DFWLYDWH�WKLV�IHDWXUH��7KH�5,6(�VHOHFWLRQ
PHDVXUHV�MLWWHU�RQ�ULVLQJ�HGJHV�RI�WKH�VLJQDO�DQG�WKH�)$//
VHOHFWLRQ�PHDVXUHV�RQ�IDOOLQJ�HGJHV�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�67$%OH�_�$//�_�35(DPEOH�_�)$//�_�5,6(�`

'HIDXOW� 67$%OH

5HODWHG�&RPPDQGV� �'63�,17HUYX�-'(7HFWLRQ"

&RPPDQG�6\QWD[� �'63�,17HUYX�-'(7HFWLRQ�W\SH

([DPSOH� :DSP:INTERVU:JDETECTION PREAMBLE

�'63�,17HUYX�-'(7HFWLRQ"
7KLV�TXHU\�UHWXUQV�WKH�VHWWLQJV�RI�WKH
�'63�,17(598�-'(7(&7,21�FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�67$%OH�_�$//�_�35(DPEOH�`

5HODWHG�&RPPDQGV� �'63�,17HUYX�-'(7HFWLRQ

&RPPDQG�6\QWD[� �'63�,17HUYX�-'(7HFWLRQ"

5HVSRQVH�6\QWD[� �'63�,17HUYX�-'(7HFWLRQ�W\SH

([DPSOH� :DSP:INTERVU:JDETECTION?

5HVSRQVH� :DSP:INTERVU:JDETECTION PREAMBLE
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�'63�,17HUYX�-,77HU"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�MLWWHU�PHDVXUHPHQW�IURP
,QWHUYX��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH�UHVSRQVH�XQLWV�RI
VHFRQGV�RU�XQLW�LQWHUYDOV��8,��DQG�WKH�VHFRQG�SDUDPHWHU
VSHFLILHV�WKH�YDOXH�RI�WKH�VRXUFH�SRLQW�EHLQJ�LQWHUURJDWHG��7KH
XQLWV�RI�WKH�VHFRQG�SDUDPHWHU�DUH�VSHFLILHG�E\�WKH
�'63�65&3DUDPV�FRPPDQG��VHFRQG�SDUDPHWHU��

7R�HQDEOH�WKLV�UHDGLQJ��WKH�-,77HU�SDUDPHWHU�PXVW�EH�VSHFLILHG
LQ�WKH��'63�2367DWH�5($'LQJ�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• XQLWV���^�6(&�_�8,�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�,17HUYX�-,77HU"�XQLWV��VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�,17HUYX�-,77HU�UHDGLQJ

([DPSOH�� *RCL 0;:HEADER ON;:DGEN:OUTPUT AB;AMPL
AB,0DBFS;WFM SPCIAL,JTEST;:DIN:FORMAT
GENMON;SCALEFREQBY MEASURED;BANDWIDTH
50;:DOUT:FORMAT XLR;AMPL 5;CABLESIM
OFF;CMOUTPUT OFF;INVALID 0;JWFM
SINE;JAMPL 1.0UI;JFREQ 1000;PREEMPHASIS
OFF;RATE 44100HZ;RESOLUTION 24;RFENABLE
FIXED;NOUTPUT OFF;:DSP:TIMEOUT 5;PROGRAM
INTERVU;:DSP:INTERVU:AVGS 1;JDETECTION
ALL;MODE RAW;MON JITTER;TRIGGER
JITTER;WINDOW BH;:DELAY 0.5;:DSP:OPST
SET;SRCP TIME,SEC,0,0,0,LIN;OPST
READ,JITTER;ACQX?;:DELAY
1; :DSP:INTERVU:JITT? SEC,1E-3
�PHDVXUH�MLWWHU�DPSOLWXGH�DW���PV�IURP�WULJJHU�SRLQW�

5HVSRQVH�� :DSP:ACQX 0;:DSP:INTERVU:JITTER -1.29927E-07

([DPSOH�� *RCL 0;:HEADER ON;:DGEN:OUTPUT AB;AMPL
AB,0DBFS;WFM SPCIAL,JTEST;:DIN:FORMAT
GENMON;SCALEFREQBY MEASURED;BANDWIDTH
50;:DOUT:FORMAT XLR;AMPL 5;CABLESIM
OFF;CMOUTPUT OFF;INVALID 0;JWFM SINE;JAMPL
1UI;JFREQ 1000;PREEMPHASIS OFF;RATE
44100HZ;RESOLUTION 24;RFENABLE FIXED;NOUTPUT
OFF;:DSP:TIMEOUT 5;PROGRAM
INTERVU;INTERVU:AVGS 1;JDETECTION ALL;MODE
RAW;MON JITTER;TRIGGER JITTER;WINDOW
BH;:DELAY 0.5;:DSP:OPST SET;SRCP
FREQ,HZ,0,0,0,LOG;OPST
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READ,JITTER;ACQX?;:DELAY
1; :DSP:INTERVU:JITT? HZ,1000 ��PHDVXUH�MLWWHU
DPSOLWXGH�VSHFWUXP�DW���N+]�

5HVSRQVH�� :DSP:ACQX 0;:DSP:INTERVU:JITTER 1.07544E-07

�'63�,17HUYX�/2:HU"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�ORZHU�H\H�SDWWHUQ�DPSOLWXGH
PHDVXUHPHQW�IURP�,QWHUYX��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH
UHVSRQVH�XQLWV�DQG�WKH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH�YDOXH�RI
WKH�VRXUFH�SRLQW�EHLQJ�LQWHUURJDWHG��7KH�XQLWV�RI�WKH�VHFRQG
SDUDPHWHU�DUH�VSHFLILHG�E\�WKH��'63�65&3DUDPV�FRPPDQG
��UG�SDUDPHWHU��

7R�HQDEOH�WKLV�UHDGLQJ��WKH�/2:HU�SDUDPHWHU�PXVW�EH
VSHFLILHG�LQ�WKH��'63�2367DWH�5($'LQJ�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• XQLWV���^�'%0�_�'%5$�_�'%5%�_�'%8�_�'%9�_�9�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�,17HUYX�833HU���'63�65&3DUDPV��'63�2367DWH

&RPPDQG�6\QWD[� �'63�,17HUYX�/2:HU"�XQLWV��VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�,17HUYX�/2:HU�UHDGLQJ

([DPSOH�
:HEADER ON;:MON:MODE STEREO;STEREO DSP;:DGE

N:OUTPUT AB;AMPL AB,-10DBFS;WFM SINE,SINE;:D
IN:FORMAT XLR;SCALEFREQBY MEASURED;:DOUT:FOR
MAT XLR;AMPL 5;CABLESIM OFF;CMOUTPUT OFF;INV
ALID 0;JWFM NONE;NOUTPUT OFF;PREEMPHASIS OFF
;RATE 44100HZ;RESOLUTION 24;RFENABLE FIXED;:
DSP:TIMEOUT 5;PROGRAM INTERVU;:DSP:INTERVU:A
VGS 1;JDETECTION ALL;MODE EYE;MON JITTER;TRI
GGER ARCV;WINDOW BH;:DELAY 0.5;:DSP:SRCP TIM
E,SEC,0,0,0,LIN;OPST READ,LOWER,UPPER;ACQX?;
:DELAY 0.5; :DSP:INT:LOWER? V,50E-9;UPPER? V,
50E-9 ���PHDVXUH�WKH�ORZHU�DQG�XSSHU�H\H�SDWWHUQ�DPSOLWXGH
DW����Q6�IURP�WKH�EHJLQQLQJ�RI�WKH�H\H�SDWWHUQ��

5HVSRQVH�
:DSP:ACQX 0;:DSP:INTERVU:LOWER -1.91648;:DS

P:INTERVU:UPPER 1.91645
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�'63�,17HUYX�02'(
)RXU�PRGHV�DUH�DYDLODEOH�LQ�,17(598�IRU�SURFHVVLQJ�WKH
DPSOLWXGH�YHUVXV�WLPH�UHODWLRQVKLS�RI�D�VDPSOHG�GLJLWDO
LQWHUIDFH�VLJQDO��7KHVH�PRGHV�DSSO\�WR�WLPH�GRPDLQ
PHDVXUHPHQWV��DPSOLWXGH�YHUVXV�WLPH�JUDSKV��DQG�KLVWRJUDPV�
EXW�KDYH�QR�HIIHFW�RQ�IUHTXHQF\�GRPDLQ�VSHFWUXP
PHDVXUHPHQWV�

7KH�IRXU�DYDLODEOH�PRGHV�DUH�,175SRODWH��,QWHUSRODWH�LQ
$3:,1���5$:��'LVSOD\�6DPSOHV���3($.��3HDN�9DOXHV���DQG
(<(��(\H�3DWWHUQ��

:KHQ�,175SRODWH�LV�VHOHFWHG��WKH�'63�PRGXOH�ZLOO�SHUIRUP�DQ
LQWHUSRODWLRQ�FDOFXODWLRQ�EDVHG�RQ�WKH�IDFW�WKDW�WKH�VLJQDO�ZDV
EDQG�OLPLWHG�E\�DQ�LQWHUQDO����0+]�ORZ�SDVV�ILOWHU�EHIRUH
VDPSOLQJ�

:KHQ�5$:�LV�VHOHFWHG��QR�SURFHVVLQJ�WDNHV�SODFH�LQ�WKH�'63
PRGXOH��)RU�HDFK�WLPH�SRLQW��VHH��'63�65&3DUDPV���WKH�'63
UHWXUQV�WKH�DPSOLWXGH�RI�WKH�QHDUHVW�LQ�WLPH�VDPSOH��

:KHQ�3($.�LV�VHOHFWHG��WKH�'63�UHWXUQV�WKH�ODUJHVW�YDOXH
�SRVLWLYH�RU�QHJDWLYH��EHWZHHQ�WKH�ODVW�WLPH�SRLQW�DQG�WKH
FXUUHQW�WLPH�SRLQW��7KH�VLJQ�RI�WKH�ODUJHVW�YDOXH�LV�SUHVHUYHG
�'63�UHWXUQV�SRVLWLYH�DQG�QHJDWLYH�YDOXHV��

7KH�(\H�3DWWHUQ�VHOHFWLRQ�SURFHVVHV�WKH�VLJQDO�DFTXLVLWLRQ�WR
SURGXFH�XSSHU�DQG�ORZHU�H\H�SDWWHUQ�DPSOLWXGH�YV�WLPH�GDWD�
)ROORZLQJ�DFTXLVLWLRQ�RI�WKH�GLJLWDO�LQWHUIDFH�VLJQDO�DQG
H[WUDFWLRQ�RI�DQ�DYHUDJH�FORFN�VLJQDO�IURP�LW��WKH�ZRUVW�FDVH
�QHDUHVW�WR�]HUR�YROWV��DPSOLWXGH�LV�GHWHUPLQHG�IRU�HDFK�WLPH
LQFUHPHQW�UHODWLYH�WR�WKH�EHJLQQLQJ�RI�HDFK�GDWD�FHOO��7KHVH
YDOXHV�DUH�XVHG�ZKHQ�833(5�DQG�/2:(5�DUH�VHOHFWHG�DV
SDUDPHWHUV�RI�WKH��'63�2367DWH�5($'�FRPPDQG�

7KH�YDOLG�VHWWLQJV�IRU�WKH��'63�65&3DUDPV�SDUDPHWHUV�
�'63�2367DWH�5($'�SDUDPHWHUV��DQG��'63�,17(598
PHDVXUHPHQW�TXHULHV�DUH�GHSHQGHQW�XSRQ�WKH�02'(
SDUDPHWHU��7KH�WDEOH�EHORZ�VKRZV�WKH�YDOLG�FRPELQDWLRQV�RI
WKHVH�VHWWLQJV�IRU�,17(598�PHDVXUHPHQWV�

7KH�02'(�FRPPDQG�PXVW�EH�VHW�WR�(<(�LQ�RUGHU�WR�DFTXLUH
(\H�3DWWHUQ�PHDVXUHPHQWV��$OO�RWKHU�PHDVXUHPHQWV�DUH
SRVVLEOH�LI�02'(�LV�VHW�WR�DQ\�RWKHU�VHWWLQJ�H[FHSW�(<(�

7DEOH�������9DOLG�FRPELQDWLRQV�RI��'63�,17(598�02'(�DQG�,17(598�PHDVXUHPHQW�TXHULHV

Probability

PROB?

Jitter

JITTer?

Amplitude

AMPL?

Upper
Eye

UPPer?

Lower
Eye

LOWer?

Amplitude
:DSP:OPSTate READ,AMPL

Valid Invalid Invalid Invalid Invalid

Jitter
:DSP:OPSTate READ,JITTER

Valid Invalid Invalid Invalid Invalid

Frequency
:DSP:SRCPARAM FREQ, …

Valid Valid Valid Invalid Invalid

Time
:DSP:SRCPARAM TIME, …

Valid Valid Valid Valid Valid
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1RWH��3UREDELOLW\��-LWWHU��DQG�$PSOLWXGH�PHDVXUHPHQWV�DUH�RQO\�YDOLG�ZKHQ

�'63�,17HUYX�02'(�LV�,175SRODWH��5$:��RU�3($.��8SSHU�DQG�/RZHU�(\H
PHDVXUHPHQWV�DUH�RQO\�YDOLG�ZKHQ��'63�,17HUYX�02'(�LV�(<(�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�,175SRODWH�_�(<(�_�3($.�_�5$:�`

'HIDXOW� ,175SRODWH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�,17HUYX�02'("

&RPPDQG�6\QWD[� �'63�,17HUYX�02'(�PRGH

([DPSOH� :DSP:INTERVU:MODE RAW

�'63�,17HUYX�02'("
7KLV�TXHU\�UHWXUQV�WKH�GDWD�SURFHVVLQJ�PRGH�RI�WKH�,QWHUYX
'63�SURJUDP�

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�,175SRODWH�_�(<(�_�3($.�_�5$:�`

5HODWHG�&RPPDQGV� �'63�,17HUYX�02'(

&RPPDQG�6\QWD[� �'63�,17HUYX�02'("

5HVSRQVH�6\QWD[� �'63�,17HUYX�02'(�PRGH

([DPSOH� :DSP:INTERVU:MODE?

5HVSRQVH� :DSP:INTERVU:MODE RAW

�'63�,17HUYX�021
7KLV�FRPPDQG�VSHFLILHV�ZKHWKHU�WKH�EXLOW�LQ�ORXGVSHDNHU��RU
VWHUHR�KHDGSKRQHV�SOXJJHG�LQWR�6\VWHP�7ZRV�IURQW�SDQHO�MDFN�
PRQLWRU�WKH�LPEHGGHG�GLJLWDO�DXGLR�VLJQDO�RU�WKH�GHPRGXODWHG
MLWWHU�VLJQDO��,Q�WKH�$XGLR�0RQLWRU�ILHOG��VHOHFW�,PEHGGHG�$XGLR
RU�-LWWHU�6LJQDO�DV�GHVLUHG��,Q�WKH�6SHDNHU�+HDGSKRQH��021�
VXEV\VWHP��VSHFLI\�6WHUHR�DQG�WKH�'63�0RQLWRU�VHOHFWLRQ�RU
0RQR�DQG�HLWKHU�'63�0RQLWRU�$�RU�'63�0RQLWRU�%�

7KH�FRPPDQG�DUJXPHQW�LV�

• VUF���^�$8'LR�_�-,77HU�`

'HIDXOW� $8'LR

5HODWHG�&RPPDQGV� �021�&+$1QHO���021�02'(���021�65&�

�'63�,17HUYX�021"

&RPPDQG�6\QWD[� �'63�,17HUYX�021�VUF

([DPSOH� :DSP:INTERVU:MON AUDIO
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�'63�,17HUYX�021"
7KLV�TXHU\�UHWXUQV�WKH�VLJQDO�VRXUFH�IRU�WKH�EXLOW�LQ�ORXGVSHDNHU
RU�VWHUHR�KHDGSKRQHV�

5HVSRQVH�DUJXPHQW�V��

• VUF���^�$8'LR�_�-,77HU�`

5HODWHG�&RPPDQGV� �'63�,17HUYX�021

&RPPDQG�6\QWD[� �'63�,17HUYX�021"

5HVSRQVH�6\QWD[� �'63�,17HUYX�021�VUF

([DPSOH� :DSP:INTERVU:MON?

5HVSRQVH� :DSP:INTERVU:MON AUDIO

�'63�,17HUYX�352%DELOLW\"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�SUREDELOLW\�PHDVXUHPHQW�IURP
,QWHUYX��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH�UHVSRQVH�XQLWV�DQG
WKH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH�YDOXH�RI�WKH�VRXUFH�SRLQW
EHLQJ�LQWHUURJDWHG��7KH�XQLWV�RI�WKH�VHFRQG�SDUDPHWHU�DUH
VSHFLILHG�E\�WKH��'63�65&3DUDPV�FRPPDQG���UG�SDUDPHWHU��

7R�HQDEOH�WKLV�UHDGLQJ��WKH�352%DELOLW\�SDUDPHWHU�PXVW�EH
VSHFLILHG�LQ�WKH��'63�2367DWH�5($'LQJ�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• XQLWV���^�'%�_�3&7�_�;B<�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�,17HUYX�352%DELOLW\"�XQLWV�VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�,17HUYX�352%DELOLW\�UHDGLQJ

([DPSOH� :DSP:INTERVU:PROBABILITY? PCT, 20000

5HVSRQVH� :DSP:INTERVU:PROBABILITY 30
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�'63�,17HUYX�6(7"
7KLV�TXHU\�UHWXUQV�WKH�VWDWH�RI�WKH�,QWHUYX�'63�SURJUDP
VHWWLQJV��DYHUDJHV��MLWWHU�GHWHFWLRQ��PRQLWRU��WULJJHU��DQG
ZLQGRZ��

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �'63�,17HUYX�6(7

&RPPDQG�6\QWD[� �'63�,17HUYX�6(7"

5HVSRQVH�6\QWD[� �'63�,17HUYX�6(7�VHWWLQJV

([DPSOH� :DSP:INTERVU:SET?

5HVSRQVH�
:DSP:INTERVU:AVGS 1;JDETECTION STABLE;MODE I
NTRPOLATE;MONITOR AUDIO;TRIGGER ARCV;WINDOW
BH

�'63�,17HUYX�75,*JHU
7KLV�FRPPDQG�VSHFLILHV�ZKLFK�SRUWLRQ�RI�WKH�VHULDO�GLJLWDO
LQWHUIDFH�SXOVH�WUDLQ�RU�DQ�LQWHUIDFH�(UURU�WULJJHUV�WKH
DFTXLVLWLRQ�RI�WKH�GLJLWDO�LQWHUIDFH�VLJQDO�LQWR�,17(598V�����N
VDPSOH�DFTXLVLWLRQ�EXIIHU�

7KH�WZR�5HFHLYH�3UHDPEOH�VHOHFWLRQV��$5&9�	�%5&9��FDXVH
VLJQDO�WR�EH�DFTXLUHG�DW�WKH�ILUVW�&KDQQHO�$��OHIW��RU�&KDQQHO�%
�ULJKW��3UHDPEOH�

7KH�WZR�7UDQVPLWWHG�3UHDPEOH�VHOHFWLRQV��$;07�	�%;07�
FDXVH�VLJQDO�WR�EH�DFTXLUHG�EHJLQQLQJ�DW�WKH�VWDUW�RI�WKH�ILUVW
&KDQQHO�$�RU�&KDQQHO�%�7UDQVPLW�3UHDPEOH�

7KH�5HFHLYH�(UURU�VHOHFWLRQ��5&9HUU��LV�D�SUH�WULJJHU��FDXVLQJ
WKH����N�VDPSOHV��DERXW�����PLOOLVHFRQGV��LPPHGLDWHO\
SUHFHGLQJ�DQ�LQWHUIDFH�(UURU�)ODJ�WR�EH�UHWDLQHG
�DSSUR[LPDWHO\����PLFURVHFRQGV�RI�VLJQDO�IROORZLQJ�WKH
RFFXUUHQFH�RI�WKH�HUURU�ZLOO�DOVR�EH�UHWDLQHG��

7KH�5HFHLYH�%ORFN�VHOHFWLRQ��5&9%ORFN��FDXVHV�VLJQDO�WR�EH
DFTXLUHG�EHJLQQLQJ�DW�WKH�HQG�RI�WKH�ILUVW�&KDQQHO�6WDWXV�%ORFN
3UHDPEOH�UHFHLYHG�

7KH�-LWWHU�*HQHUDWRU�VHOHFWLRQ��-,77HU��FDXVHV�D�WULJJHU�DW�HYHU\
]HUR�FURVVLQJ�RI�WKH�VLQHZDYH��VTXDUHZDYH��RU�QRLVH�VLJQDO
JHQHUDWHG�E\�WKH�',2�MLWWHU�JHQHUDWRU�

7KH�([WHUQDO�3UH�7ULJJHU�DQG�([WHUQDO�3RVW�7ULJJHU�VHOHFWLRQV
�;35HWULJ�	�;326WWULJ��RSHUDWH�LQ�FRQMXQFWLRQ�ZLWK�SLQ���RI
WKH����SLQ�'�VXE�FRQQHFWRU�RQ�WKH�UHDU�RI�WKH�'63�PRGXOH��,I
SLQ����ZKLFK�LV�LQWHUQDOO\�SXOOHG�XS��LV�KLJK��WULJJHULQJ�RFFXUV�DW
WKH�QH[W�GLJLWDO�VDPSOH��3XOOLQJ�SLQ���ORZ�IURP�DQ�H[WHUQDO
GHYLFH�KROGV�RII�WULJJHULQJ��ZLWK�DFTXLVLWLRQ�EHLQJ�WULJJHUHG�RQ
WKH�QH[W�VDPSOH�DIWHU�SLQ���LV�SXOOHG�KLJK��7KH�([WHUQDO�3UH�
7ULJJHU�VHOHFWLRQ�UHVXOWV�LQ�UHWDLQLQJ�WKH�����N�VDPSOHV
LPPHGLDWHO\�SUHFHGLQJ�WKLV�VDPSOH��ZKLOH�WKH�([WHUQDO�3RVW�
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7ULJJHU�VHOHFWLRQ�UHWDLQV�WKH�����N�VDPSOHV�LPPHGLDWHO\
IROORZLQJ�WKLV�VDPSOH�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�$5&9�_�$;07�_�%5&9�_�%;07�_�-,77HU�_
5&9HUU�_�5&9%ORFN�_�;326WWULJ�_�;35HWULJ�`

'HIDXOW� $5&9

5HODWHG�&RPPDQGV� �'63�,17HUYX�75,*JHU"

&RPPDQG�6\QWD[� �'63�,17HUYX�75,*JHU�W\SH

([DPSOH� :DSP:INTERVU:TRIGGER ARCV

�'63�,17HUYX�75,*JHU"
7KLV�TXHU\�UHWXUQV�WKH�LQWHUIDFH�FRQGLWLRQ�ZKLFK�WULJJHUV�WKH
DFTXLVLWLRQ�RI�WKH�GLJLWDO�LQWHUIDFH�VLJQDO��6HH
�'63�,17HUYX�75,*JHU�IRU�D�PRUH�GHWDLOHG�H[SODQDWLRQ�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�$5&9�_�$;07�_�%5&9�_�%;07�_�-,77HU�_
5&9HUU�_�5&9%ORFN�_�;326WWULJ�_�;35HWULJ�`

5HODWHG�&RPPDQGV� �'63�,17HUYX�75,*JHU

&RPPDQG�6\QWD[� �'63�,17HUYX�75,*JHU"

5HVSRQVH�6\QWD[� �'63�,17HUYX�75,*JHU�W\SH

([DPSOH� :DSP:INTERVU:TRIGGER?

5HVSRQVH� :DSP:INTERVU:TRIGGER ARCV

�'63�,17HUYX�833HU"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�XSSHU�H\H�SDWWHUQ�DPSOLWXGH
PHDVXUHPHQW�IURP�,17HUYX��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH
UHVSRQVH�XQLWV�DQG�WKH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH�YDOXH�RI
WKH�VRXUFH�SRLQW�EHLQJ�LQWHUURJDWHG��7KH�XQLWV�RI�WKH�VHFRQG
SDUDPHWHU�DUH�VSHFLILHG�E\�WKH��'63�65&3DUDPV�FRPPDQG
��UG�SDUDPHWHU��

7R�HQDEOH�WKLV�UHDGLQJ��WKH�833HU�SDUDPHWHU�PXVW�EH�VSHFLILHG
LQ�WKH��'63�2367DWH�5($'LQJ�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• XQLWV���^�'%0�_�'%5$�_�'%5%�_�'%8�_�'%9�_�9�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�,17HUYX�/2:HU���'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�,17HUYX�833HU"�XQLWV��VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�,17HUYX�833HU�UHDGLQJ

([DPSOH� :DSP:INTERVU:UPPER? V, 20000

5HVSRQVH� :DSP:INTERVU:UPPER 1.5
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�'63�,17HUYX�:,1'RZ
7KLV�FRPPDQG�VSHFLILHV�WKH�ZLQGRZLQJ�IXQFWLRQ�WR�EH�DSSOLHG
SULRU�WR�WKH�))7�FRPSXWDWLRQ��7KLV�IXQFWLRQ�LV�DSSOLHG�WR�WKH
VHJPHQW�RI�LQWHUHVW�LQ�WKH�DFTXLVLWLRQ�EXIIHU�

7KH�IXQGDPHQWDO�PDWKHPDWLFV�EHKLQG�DQ�))7�PDNHV�WKH
DVVXPSWLRQ�WKDW�WKH�SRUWLRQ�RI�DQ�DFTXLUHG�VLJQDO�EHLQJ
WUDQVIRUPHG�LV�D�SHUIHFW��V\QFKURQRXV�VHFWLRQ�RI�D�VLJQDO�ZKLFK
FRQWLQXHV�LQGHILQLWHO\��7KLV�LPSOLHV�WKDW�WKH�EHJLQQLQJ�RI�RQH
VHFWLRQ�PXVW��PDWFK��H[DFWO\�ZLWK�WKH�HQG�RI�WKH�SUHYLRXV
VHFWLRQ��,I�WKLV�LV�QRW�WKH�FDVH��D�ZLQGRZ�IXQFWLRQ�PXVW�EH
DSSOLHG�WR�IRUFH�WKLV�FRQGLWLRQ�

(DFK�DYDLODEOH�ZLQGRZ�IXQFWLRQ�KDV�D�GLIIHUHQW�VHW�RI�WUDGH�RIIV
LQ�HIIHFWLYH�FORVH�LQ�VHOHFWLYLW\��VLJQDO�VSLOORYHU�LQWR�QHDUE\�))7
ELQV��DQG�LQ�DPSOLWXGH�PHDVXUHPHQW�HUURU�LI�WKH�VLJQDO�GRHV
QRW�IDOO�DW�DQ�H[DFW�ELQ�FHQWHU�IUHTXHQF\�

7KH�FRPPDQG�DUJXPHQW�LV�

• ZLQGRZ���^�%+�_�(45�_�)/$7�_�+$11�_�121(�`

'HIDXOW� %+

5HODWHG�&RPPDQGV� �'63�,17HUYX�:,1'RZ"

&RPPDQG�6\QWD[� �'63�,17HUYX�:,1'RZ�ZLQGRZ

([DPSOH� :DSP:INTERVU:WINDOW BH

�'63�,17HUYX�:,1'RZ"
7KLV�TXHU\�UHWXUQV�WKH�ZLQGRZLQJ�IXQFWLRQ�WR�EH�DSSOLHG�SULRU
WR�WKH�))7�FRPSXWDWLRQ�

5HVSRQVH�DUJXPHQW�V��

• ZLQGRZ���^�%+�_�(45�_�)/$7�_�+$11�_�121(�`

5HODWHG�&RPPDQGV� �'63�,17HUYX�:,1'RZ

&RPPDQG�6\QWD[� �'63�,17HUYX�:,1'RZ"

5HVSRQVH�6\QWD[� �'63�,17HUYX�:,1'RZ�ZLQGRZ

([DPSOH� :DSP:INTERVU:WINDOW?

5HVSRQVH� :DSP:INTERVU:WINDOW BH
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�'63�0/6
&RPSRXQG�FRPPDQG�KHDGHU�IRU�'LJLWDO�,QWHUIDFH�0/6��0D[LPXP�/HQJWK�6HTXHQFH�
FRPPDQGV��7KH�DOJRULWKP�IRU�XVLQJ�WKH�0/6�'63�SURJUDP�LQYROYHV�VHYHUDO�VWHSV�

�� /RDG�SURJUDP�DQG�VHWXS�LQSXW��PRGH��DQG�VRXUFH��

�� 6HWXS�

�� 6HW�WKH�VRXUFH�WR�0/6�7LPH�

�� 6HW�VRXUFH�VWDUW�WLPH�WR�WKH�EHJLQQLQJ�RI�WKH�LPSXOVH�

�� 6HW�VRXUFH�VWRS�WLPH�WR�MXVW�SULRU�WR�WKH�ILUVW�UHIOHFWLRQ�

�� (QDEOH�D�GDWD�EXIIHU�WR�0/6�&K���$PSO

�� $FTXLUH�WKH�WLPH�EDVHG�GDWD�

�� 6HW�'HOD\�7LPH�WR�ORFDWLRQ�RI�WKH�VLJQDO�SHDN�

�� &KDQJH�VRXUFH�WR�0/6�)UHT�

��� 6HW�WKH�VWDUW�IUHT�DQG�VWRS�IUHT�

��� 5HWUDQVIRUP�WKH�DFTXLUHG�GDWD�

��� ([DPLQH�WKH�IUHT�DQG�SKDVH�UHVSRQVH�GDWD�SRLQWV

$W�WKLV�SRLQW�WKH�GDWD�LQ�WKH�WZR�GDWD�EXIIHUV�ZLOO�FRQWDLQ�WKH�IUHTXHQF\�UHVSRQVH�DQG�WKH
SKDVH�UHVSRQVH�

$VVXPH�WKH�LPSXOVH�UHVSRQVH�KDV�EHHQ�SUHYLRXVO\�FKDUDFWHUL]HG��VR�WKH�VWDUW�WLPH�RI�WKH
LPSXOVH��WKH�WLPH�RI�WKH�LPSXOVH�SHDN��DQG�WKH�WLPH�RI�WKH�ILUVW�UHIOHFWLRQ�DUH�NQRZQ��$OVR
DVVXPH�WKDW�WKH�YDOXHV�RI�WKHVH�HYHQWV�DUH�

6WDUW�WLPH�RI�LPSXOVH����������V
7LPH�RI�LPSXOVH�SHDN����������V
7LPH�RI�ILUVW�UHIOHFWLRQ����������V

7KHQ�WKH�IROORZLQJ�OLVW�RI�FRPPDQGV�ZLOO�DFFRPSOLVK�WKH�DERYH�DOJRULWKP�

:DSP:PROGRAM MLS
:DSP:MLS:INPUT AD1X
:DSP:MLS:MODE PEAK
:DSP:SRCPARAMS TIME, SEC, 0.0023, 0.0055, 16383, ARBITRARY
:DSP:MLS:DELAY 0.0035
:DSP:OPSTATE READING, AMP1
:DSP:ACQX?
:DSP:OPSTATE SETUP
:DSP:SRCPARAMS FREQ, HZ, 20, 20000, 16383, ARBITRARY
:DSP:RETRANSFORM

%HORZ�LV�D�PDFUR�GHILQLWLRQ�WKDW�LPSOHPHQWV�WKH�DERYH�VHTXHQFH�RI�FRPPDQGV��7KLV�PDFUR
DVVXPHV�WKDW�WKH�VWDUW�WLPH�RI�WKH�LPSXOVH�������WKH�WLPH�RI�WKH�LPSXOVH�SHDN�������DQG�WKH
WLPH�MXVW�SULRU�WR�WKH�ILUVW�UHIOHFWLRQ������DUH�SDVVHG�DV�SDUDPHWHUV�

 DMC "DO_MLS",#3250
:DSP:PROGRAM MLS;:DSP:MLS:INPUT AD1X;MODE PEAK;:DSP:SRCPARAMS \
TIME,SEC,$1,$3,16383,ARBITRARY;:DSP:MLS:DELAY $2;\
:DSP:OPSTATE READING,AMP1;:DSP:ACQX?;:DSP:OPSTATE SETUP;\
DSP:SRCPARAMS FREQ,HZ,20,20000,16383,ARBITRARY;:DSP:RETRANSFORM
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7KH�IRUPDW�RI�WKH�PDFUR�LQYRFDWLRQ�DQG�WKH�PDFUR�LQYRFDWLRQ�DSSHDU�EHORZ�

(DO_MLS <start time>, <stop time>, <peak time>)
DO_MLS 0.0023, 0.0035, 0.0055

7KH�UHVSRQVH�WR�WKH�PDFUR�LQYRFDWLRQ�ZRXOG�EH�

0

�6LQFH�WKHUH�LV�RQO\�RQH�TXHU\�LQ�WKH�PDFUR��

2QFH�WKH�GDWD�KDV�EHHQ�DFTXLUHG�DQG�WUDQVIRUPHG��WKH��'63�0/6�$03/"�FRPPDQG�LV�XVHG
WR�VHOHFW�DQG�UHWULHYH�LQGLYLGXDO�GDWD�SRLQWV�

�'63�0/6�$03/"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�DPSOLWXGH�PHDVXUHPHQW�IURP
0/6��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH�'63�FKDQQHO��HLWKHU��
RU�����WKH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH�UHVSRQVH�XQLWV��DQG
WKH�WKLUG�SDUDPHWHU�VSHFLILHV�WKH�YDOXH�RI�WKH�VRXUFH�SRLQW
EHLQJ�LQWHUURJDWHG��7KH�XQLWV�RI�WKH�WKLUG�SDUDPHWHU�DUH
VSHFLILHG�E\�WKH��'63�65&3DUDPV�FRPPDQG��VHFRQG
SDUDPHWHU���1RWH�WKDW�WKH�FRUUHFW�FKRLFH�RI�XQLWV�GHSHQGV�XSRQ
WKH�LQSXW�W\SH��$'�;�RU�',*LWDO��DQG�WKH�VRXUFH�W\SH��7KLV
GHSHQGHQF\�LV�VKRZQ�LQ�7DEOH������

7DEOH�������8QLWV�GHSHQGHQFLHV��'63�0/6��$03/"�TXHU\

Input Type:
INPUT

 Source Type:
SRC1 & SRC2

Valid Units

AD1X A, AMPLitude, B,
GENA, GENB

DBM, DBRA, DBRB, DBU,
DBV, V

DIGital A, B DBFS, DBU, DBV, FFS,
PCTFS, V, VP, VPP

7KH�TXHU\�DUJXPHQW�V��DUH�

• FKDQQHO����QU�!���UDQJH��≥����≤����
• XQLWV���^�'%)6�_�'%0�_�'%5$�_�'%5%�_�'%8�_
'%9�_�))6�_�3&7)6�_�9�_�93�_�933�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7R�HQDEOH�WKLV�UHDGLQJ��WKH�$03��DQG�RU�$03��SDUDPHWHUV
PXVW�EH�VSHFLILHG�LQ�WKH��'63�2367DWH�5($'LQJ�FRPPDQG�

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�0/6�$03/"�FKDQQHO��XQLWV��VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�0/6�$03/�UHDGLQJ

([DPSOH� :DSP:MLS:AMPL? 1, FFS, 20000

5HVSRQVH� :DSP:MLS:AMPL 0.6
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�'63�0/6�'(/D\
7KLV�FRPPDQG�VSHFLILHV�WKH�VLJQDO�WLPH�GHOD\�UHIHUHQFH��IRU
SKDVH�PHDVXUHPHQWV���7KLV�LQIRUPDWLRQ�DOORZV�WKH�'63�WR
VXEWUDFW�RXW�WKH�WUDQVLW�WLPH�GHOD\�IURP�WKH�SKDVH�UHDGLQJV�
7KH�SRVVLEOH�XQLWV�DUH��VHFRQGV��IHHW�DQG�PHWHUV�

7KH�PD[LPXP�YDOXH�LV�

������6HFRQGV�������)HHW�������0HWHUV�

7KH�FRPPDQG�DUJXPHQW�LV�

• GHOD\����QUI!���UDQJH��≥����≤�������V�PD[LPXP
UDQJH�GHSHQGV�RQ�LQWHUQDO�VDPSOH�UDWH��
^�6(&�_�)7�_�0�`

'HIDXOW� ����6(&

5HODWHG�&RPPDQGV� �'63�0/6�'(/D\"

&RPPDQG�6\QWD[� �'63�0/6�'(/D\�GHOD\

([DPSOH� :DSP:MLS:DELAY 0.50 SEC

�'63�0/6�'(/D\"
7KLV�TXHU\�UHWXUQV�WKH�VSHDNHU�WR�PLFURSKRQH�WLPH�GHOD\
UHIHUHQFH��LQ�VSHFLILHG�XQLWV��

4XHU\�DUJXPHQW�

• XQLWV���^�6(&�_�)7�_�0�`

5HVSRQVH�DUJXPHQW�V��

• GHOD\����QUI!�^�6(&�_�)7�_�0�`

5HODWHG�&RPPDQGV� �'63�0/6�'(/D\

&RPPDQG�6\QWD[� �'63�0/6�'(/D\"�XQLWV

5HVSRQVH�6\QWD[� �'63�0/6�'(/D\�GHOD\

([DPSOH� :DSP:MLS:DELAY? SEC

5HVSRQVH� :DSP:MLS:DELAY 0.5SEC
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�'63�0/6�(7:LQGRZ
7KLV�FRPPDQG�VSHFLILHV�IUHTXHQF\�ZLQGRZ�XVHG�LQ�WKH�HQHUJ\�
WLPH�FXUYH�FRPSXWDWLRQ�SURFHVV��7KH�HQHUJ\�WLPH�FXUYH
FRPSXWDWLRQ�SURFHVV�LQYROYHV�WUDQVIRUPLQJ�WKH�LPSXOVH
UHVSRQVH�WR�WKH�IUHTXHQF\�GRPDLQ��GRLQJ�IXUWKHU�SURFHVVLQJ�LQ
WKH�IUHTXHQF\�GRPDLQ��DQG�WUDQVIRUPLQJ�WKH�UHVXOW�EDFN�WR�WKH
WLPH�GRPDLQ��$�IUHTXHQF\�ZLQGRZ�PD\�EH�XVHG�IRU�WKH
FRQYHUVLRQ�IURP�IUHTXHQF\�GRPDLQ�EDFN�WR�WLPH�GRPDLQ��7KH
FKRLFHV�DUH��1R�ZLQGRZ��121(���KDOI�+DQQ��+$/)���+DQQ
�+$11��������!�N+]��+������DQG������!��N+]��+�����

7KH�FRPPDQG�DUJXPHQW�LV�

• ZLQGRZ���^121(�_�+����_�+����_�+$/)�_�+$11�`

'HIDXOW� 121(

5HODWHG�&RPPDQGV� �'63�0/6�(7:LQGRZ"

&RPPDQG�6\QWD[� �'63�0/6�(7:LQGRZ�ZLQGRZ

([DPSOH� :DSP:MLS:ETWINDOW HANN

�'63�0/6�(7:LQGRZ"
7KLV�TXHU\�UHWXUQV�WKH�IUHTXHQF\�ZLQGRZ�XVHG�LQ�HQHUJ\�WLPH
FXUYH�FRPSXWDWLRQV�

5HVSRQVH�DUJXPHQW�V��

• ZLQGRZ���^121(�_�+����_�+����_�+$/)�_�+$11�`

5HODWHG�&RPPDQGV� �'63�0/6�(7:LQGRZ

&RPPDQG�6\QWD[� �'63�0/6�(7:LQGRZ"

5HVSRQVH�6\QWD[� �'63�0/6�(7:LQGRZ�ZLQGRZ

([DPSOH� :DSP:MLS:ETWINDOW?

5HVSRQVH� :DSP:MLS:ETWINDOW HANN

�'63�0/6�,13XW
7KLV�FRPPDQG�VSHFLILHV�ZKHWKHU�WKH�LQSXW�VLJQDO�LV�$QDORJ�RU
'LJLWDO��DQG�WKH�LQWHUQDO�VDPSOH�UDWH�PXOWLSOLHU���:KHQ�WKH
VLJQDO�LV�$QDORJ�WKH�LQSXW�VLJQDO�LV�URXWHG�WKURXJK�$�'V�WKDW
RSHUDWH�DW�WKH�LQWHUQDO�VDPSOH�UDWH��$'�;��

7KH�FRPPDQG�DUJXPHQW�LV�

• LQSXW���^�',*LWDO�_�$'�;�`

'HIDXOW� ',*LWDO

5HODWHG�&RPPDQGV� �'63�0/6�,13XW"

&RPPDQG�6\QWD[� �'63�0/6�,13XW�LQSXW

([DPSOH� :DSP:MLS:INPUT AD1X
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�'63�0/6�,13XW"
7KLV�TXHU\�UHVSRQVH�LQGLFDWHV�LI�WKH�LQSXW�GRPDLQ�LV�DQDORJ�RU
GLJLWDO�

5HVSRQVH�DUJXPHQW�V��

• LQSXW���^�',*LWDO�_�$'�;�`

5HODWHG�&RPPDQGV� �'63�0/6�,13XW

&RPPDQG�6\QWD[� �'63�0/6�,13XW"

5HVSRQVH�6\QWD[� �'63�0/6�,13XW�LQSXW

([DPSOH� :DSP:MLS:INPUT?

5HVSRQVH� :DSP:MLS:INPUT AD1X

�'63�0/6�02'(
7KUHH�PRGHV�DUH�DYDLODEOH�LQ�0/6�IRU�SURFHVVLQJ�WKH
DPSOLWXGH�YHUVXV�WLPH�UHODWLRQVKLS�RI�D�VDPSOHG�GLJLWDO
LQWHUIDFH�VLJQDO��7KHVH�PRGHV�DUH�DSSOLFDEOH�WR�GLJLWDO�VWRUDJH
RVFLOORVFRSH�RSHUDWLRQ��DPSOLWXGH�YHUVXV�WLPH�JUDSKV��DQG
KLVWRJUDPV��EXW�KDYH�QR�HIIHFW�RQ�))7�VSHFWUXP�DQDO\VLV�

7KH�WKUHH�DYDLODEOH�PRGHV�DUH�,175SRODWH��,QWHUSRODWH�LQ
$3:,1���5$:��'LVSOD\�6DPSOHV���DQG�3($.��3HDN�9DOXHV��

:KHQ�,175SRODWH�LV�VHOHFWHG��WKH�'63�PRGXOH�ZLOO�SHUIRUP�DQ
LQWHUSRODWLRQ�FDOFXODWLRQ�XVLQJ�WKH�QHDUHVW�DPSOLWXGH�SRLQWV�

:KHQ�5$:�LV�VHOHFWHG��QR�SURFHVVLQJ�WDNHV�SODFH�LQ�WKH�'63
PRGXOH��$W�HDFK�WLPH�YDOXH�SORWWHG�RQ�WKH�;�D[LV��WKH�'63
VLPSO\�VHQGV�WKH�DPSOLWXGH�RI�WKH�QHDUHVW�LQ�WLPH�DFTXLUHG
VDPSOH�

:KHQ�3($.�LV�VHOHFWHG��WKH�'63�VHDUFKHV�DOO�VDPSOH
DPSOLWXGHV�LQ�WKH�DFTXLVLWLRQ�EXIIHU�EHWZHHQ�HDFK�SDLU�RI
KRUL]RQWDO�D[LV�WLPH�YDOXHV�DQG�VWRUHV�WKH�ODUJHVW�SRVLWLYH�RU
QHJDWLYH�YDOXH�LQ�WKDW�VSDQ��SUHVHUYLQJ�WKH�SOXV�RU�PLQXV�VLJQ��

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�,175SRODWH�_�3($.�_�5$:�`

'HIDXOW� ,175SRODWH

5HODWHG�&RPPDQGV� �'63�0/6�02'("

&RPPDQG�6\QWD[� �'63�0/6�02'(�PRGH

([DPSOH� :DSP:MLS:MODE RAW
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�'63�0/6�02'("
7KLV�TXHU\�UHWXUQV�WKH�GDWD�SURFHVVLQJ�PRGH�RI�WKH�,QWHUYX
'63�SURJUDP�

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�,175SRODWH�_�3($.�_�5$:�`

5HODWHG�&RPPDQGV� �'63�0/6�02'(

&RPPDQG�6\QWD[� �'63�0/6�02'("

5HVSRQVH�6\QWD[� �'63�0/6�02'(�PRGH

([DPSOH� :DSP:MLS:MODE?

5HVSRQVH� :DSP:MLS:MODE RAW

�'63�0/6�3($."
7KLV�TXHU\�UHWXUQV�D�UHDGLQJ��XQVHWWOHG�RQO\��IURP�WKH�SHDN
PRQLWRU�RQ�WKH�VSHFLILHG�FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO����QU�!���UDQJH��≥����≤����
• XQLWV���^�))6�_�'%)6�_�3&7)V�`

5HVSRQVH�DUJXPHQW�V��

• SHDN����QUI!�^�))6�_�'%)6�_�3&7)V�`

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �'63�0/6�3($."�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �'63�0/6�3($."�SHDN

([DPSOH� :DSP:MLS:PEAK? 1, FFS

5HVSRQVH� :DSP:MLS:PEAK 0.5FFS
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�'63�0/6�3+$6H"
7KLV�TXHU\�UHWXUQV�D�VLQJOH�SRLQW�SKDVH�PHDVXUHPHQW�IURP
0/6��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�WKH�'63�FKDQQHO��HLWKHU��
RU�����WKH�VHFRQG�SDUDPHWHU�VSHFLILHV�WKH�UHVSRQVH�XQLWV�RI
GHJUHHV��DQG�WKH�WKLUG�SDUDPHWHU�VSHFLILHV�WKH�YDOXH�RI�WKH
VRXUFH�SRLQW�EHLQJ�LQWHUURJDWHG��7KH�XQLWV�RI�WKH�WKLUG
SDUDPHWHU�DUH�VSHFLILHG�E\�WKH��'63�65&3DUDPV�FRPPDQG
�VHFRQG�SDUDPHWHU��

7R�HQDEOH�WKLV�UHDGLQJ��WKH�3+$��DQG�RU�3+$��SDUDPHWHUV
PXVW�EH�VSHFLILHG�LQ�WKH��'63�2367DWH�5($'LQJ�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• FKDQQHO����QU�!���UDQJH��≥����≤����
• XQLWV���^�'(*�`

• VUFBYDOXH����QUI!���UDQJH��GHSHQGV�RQ�65&3DUDPV
VHWWLQJV��

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• UHDGLQJ����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�2367DWH

&RPPDQG�6\QWD[� �'63�0/6�3+$6H"�FKDQQHO��XQLWV��VUFBYDOXH

5HVSRQVH�6\QWD[� �'63�0/6�3+$6H�UHDGLQJ

([DPSOH� :DSP:MLS:PHASE? 1, DEG, 20000

5HVSRQVH� :DSP:MLS:PHASE 145

�'63�0/6�3.75LJ
7KLV�FRPPDQG�VSHFLILHV�WKH�WULJJHU�PRGH�RI�WKH�0/6�SHDN
PHWHUV��UHDO�WLPH�PHWHUV���7KHVH�PHWHUV�DUH�RQO\�YDOLG�ZKHQ
WKH�'63�LV�LQ�2367DWH�6(7XS�PRGH��$�]HUR�����DUJXPHQW�ZLOO
VHW�WKH�'63�WR�UHWXUQ�WKH�QH[W�DYDLODEOH�SHDN�PHWHU�UHDGLQJ�
:KLOH�D�RQH�����DUJXPHQW�ZLOO�VHW�WKH�'63�WR�DERUW�WKH�FXUUHQW
UHDGLQJ�F\FOH�DQG�VWDUW�D�QHZ�UHDGLQJ�F\FOH�ZKHQ�WKH
�'63�0/6�3($."�TXHU\�LV�UHFHLYHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH����QU�!���UDQJH��≥����≤���
'HIDXOW� �

5HODWHG�&RPPDQGV� �'63�0/6�3($."

&RPPDQG�6\QWD[� �'63�0/6�3.75LJ�PRGH

([DPSOH� :DSP:MLS:PKTRIG 1
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�'63�0/6�3.75LJ"
7KLV�TXHU\�UHWXUQV�WKH�WULJJHU�PRGH�RI�WKH�0/6�SHDN�PHWHUV
�UHDO�WLPH�PHWHUV���7KHVH�PHWHUV�DUH�RQO\�YDOLG�ZKHQ�WKH�'63
LV�LQ�2367DWH�6(7XS�PRGH��$�]HUR�����UHVSRQVH�DUJXPHQW
LQGLFDWHV�WKH�'63�ZLOO�UHWXUQ�WKH�QH[W�DYDLODEOH�SHDN�PHWHU
UHDGLQJ��:KLOH�D�RQH�����DUJXPHQW�LQGLFDWHV�WKH�'63�ZLOO�DERUW
WKH�FXUUHQW�UHDGLQJ�F\FOH�DQG�VWDUW�D�QHZ�UHDGLQJ�F\FOH�ZKHQ
WKH��'63�0/6�3($."�TXHU\�LV�UHFHLYHG�

7KH�UHVSRQVH�DUJXPHQW�LV�

• PRGH����QU�!���UDQJH��≥����≤���
5HODWHG�&RPPDQGV� �'63�0/6�3.75LJ

&RPPDQG�6\QWD[� �'63�0/6�3.75LJ"

5HVSRQVH�6\QWD[� �'63�0/6�3.75LJ�PRGH

([DPSOH� :DSP:MLS:PKTRIG?

5HVSRQVH� :DSP:MLS:PKTRIG 1

�'63�0/6�6(7"
7KLV�TXHU\�UHWXUQV�DOO�VHWWLQJV�IRU��'63�0/6

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �'63�0/6�6(7

&RPPDQG�6\QWD[� �'63�0/6�6(7"

5HVSRQVH�6\QWD[� �'63�0/6�6(7�VHWWLQJV

([DPSOH� :DSP:MLS:SET?

5HVSRQVH�
:DSP:MLS:DELAY 0SEC;ETWINDOW NONE;INPUT DIGI
TAL;SRC1 A;SRC2 B;INPUT AD1X;SRC1 A;SRC2 B;I
NPUT DIGITAL;MODE INTRPOLATE;START NONE;STOP
 NONE;TIME IMPULSE;TRIGGER AGEN;PKTRIG 1

�'63�0/6�65&�
7KLV�FRPPDQG�VSHFLILHV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\
VHOHFWHG�LQSXW�W\SH�IRU�FKDQQHO����7KH�SRVVLEOH�VRXUFHV��IRU
HDFK�LQSXW��DUH�VKRZQ�LQ�7DEOH������

7DEOH�������3RVVLEOH�VRXUFHV�IRU�HDFK�LQSXW�W\SH�IRU��'63�0/6�65&��FRPPDQG

Input Source

Digital A, B, None

Low BW (1x) A/D Anlr A, Anlr B, Function Meter Amplitude,
Gen A, Gen B, None

�,Q�WKH�IROORZLQJ�FRPPDQG�DUJXPHQW�OLVW�DQ�HQWU\�RI��$���RU
�%���ZLOO�EH�LQWHUSUHWHG�LQ�WZR�ZD\V��GHSHQGLQJ�RQ�ZKHWKHU�WKH
LQSXW�LV�LQ�'LJLWDO�RU�$�'�PRGH�,Q�'LJLWDO�PRGH��$��ZLOO�EH
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LQWHUSUHWHG�DV�VXEIUDPH�$��ZKLOH�LQ�$�'�PRGH��$��ZLOO�EH
LQWHUSUHWHG�DV�$QDO\]HU�FKDQQHO�$�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
121(�`

'HIDXOW� $

5HODWHG�&RPPDQGV� �'63�0/6�,13XW���'63�0/6�65&�"

&RPPDQG�6\QWD[� �'63�0/6�65&��VRXUFH

([DPSOH� :DSP:MLS:SRC1 A

�'63�0/6�65&�"
7KLV�TXHU\�UHWXUQV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\�VHOHFWHG
LQSXW�IRU�FKDQQHO���

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
121(�`

5HODWHG�&RPPDQGV� �'63�0/6�65&�

&RPPDQG�6\QWD[� �'63�0/6�65&�"

5HVSRQVH�6\QWD[� �'63�0/6�65&��VRXUFH

([DPSOH� :DSP:MLS:SRC1?

5HVSRQVH� :DSP:MLS:SRC1 A

�'63�0/6�65&�
7KLV�FRPPDQG�VSHFLILHV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\
VHOHFWHG�LQSXW�W\SH�IRU�FKDQQHO����7KH�SRVVLEOH�VRXUFHV��IRU
HDFK�LQSXW��DUH�VKRZQ�LQ�7DEOH������

7DEOH�������3RVVLEOH�VRXUFHV�IRU�HDFK�LQSXW�W\SH�IRU��'63�0/6�65&��FRPPDQG

Input Source

Digital A, B, None

Low BW (1x) A/D Anlr A, Anlr B, Function Meter Amplitude,
Gen A, Gen B, None

,Q�WKH�IROORZLQJ�FRPPDQG�DUJXPHQW�OLVW�DQ�HQWU\�RI��$���RU��%��
ZLOO�EH�LQWHUSUHWHG�LQ�WZR�ZD\V��GHSHQGLQJ�RQ�ZKHWKHU�WKH
LQSXW�LV�LQ�'LJLWDO�RU�$�'�PRGH�,Q�'LJLWDO�PRGH��$��ZLOO�EH
LQWHUSUHWHG�DV�VXEIUDPH�$��ZKLOH�LQ�$�'�PRGH��$��ZLOO�EH
LQWHUSUHWHG�DV�$QDO\]HU�FKDQQHO�$�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�$�_�$03/LWXGH�_�%�_�*(1$�_�*(1%�_
121(�`

'HIDXOW� %

5HODWHG�&RPPDQGV� �'63�0/6�,13XW���'63�0/6�65&�"

&RPPDQG�6\QWD[� �'63�0/6�65&��VRXUFH

([DPSOH� :DSP:MLS:SRC2 A
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�'63�0/6�65&�"
7KLV�TXHU\�UHWXUQV�WKH�VLJQDO�VRXUFH�IRU�WKH�FXUUHQWO\�VHOHFWHG
LQSXW�IRU�FKDQQHO���

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�%�_�$�_�$03/LWXGH�_�*(1$�_�*(1%�_
121(�`

5HODWHG�&RPPDQGV� �'63�0/6�65&�

&RPPDQG�6\QWD[� �'63�0/6�65&�"

5HVSRQVH�6\QWD[� �'63�0/6�65&��VRXUFH

([DPSOH� :DSP:MLS:SRC2?

5HVSRQVH� :DSP:MLS:SRC2 A

�'63�0/6�67$5W
7KLV�FRPPDQG�VSHFLILHV�WKH�YDOXH��OHQJWK��RI�WKH�7LPH�6WDUW
:LQGRZ�

:KHQ�D�VHFWLRQ�RI�WKH�LPSXOVH�UHVSRQVH��GLUHFW�DUULYDO�VLJQDO
EHIRUH�UHIOHFWLRQV��IRU�H[DPSOH��LV�LVRODWHG�DQG�WUDQVIRUPHG
LQWR�WKH�IUHTXHQF\�GRPDLQ��WKH�LPSXOVH�DPSOLWXGH�DW�WKH
EHJLQQLQJ�DQG�HQGLQJ�RI�WKDW�VHFWLRQ�ZLOO�JHQHUDOO\�QRW�EH
H[DFWO\�WKH�VDPH�DQG�WKXV�ZLOO�QRW�VSOLFH�VPRRWKO\��7KH�VKDUS
HGJHV�LQWURGXFHG�LQWR�WKH�LPSXOVH�UHVSRQVH�E\�VSOLFLQJ
XQHTXDO�DPSOLWXGHV�ZLOO�SURGXFH�ULSSOHV�LQ�WKH�UHVXOWLQJ
IUHTXHQF\�UHVSRQVH�SORW��:LQGRZLQJ�WKH�WLPH�GRPDLQ�GDWD�E\
DWWHQXDWLQJ�WKH�DPSOLWXGH�DW�WKH�EHJLQQLQJ�DQG�HQG�RI�WKH
VHFWLRQ�WR�EH�WUDQVIRUPHG�ZLOO�UHGXFH�WKLV�ULSSOLQJ��EXW�DOVR
UHGXFHV�WKH�VWHHSQHVV�RI�WUDQVLWLRQV�LQ�WKH�IUHTXHQF\�UHVSRQVH
SORWV��7KH�7LPH�6WDUW�:LQGRZ�VHOHFWV�WKH�ZLQGRZ�DSSOLHG�WR
WKH�EHJLQQLQJ�RI�WKH�LPSXOVH�UHVSRQVH��WLPH�GRPDLQ��ZKHQ
WUDQVIRUPLQJ�LW�WR�WKH�IUHTXHQF\�GRPDLQ�

7KH�WLPH�ZLQGRZ�LV�PDGH�XS�RI�WZR�KDOI�ZLQGRZV��7KH�ILUVW
KDOI�LV�VSHFLILHG�E\��'63�0/6�67$5W�DQG�LV�XVHG�WR�SURFHVV�WKH
ILUVW�SRUWLRQ�RI�GDWD��EHJLQQLQJ�DW�WKH�VWDUW�VSHFLILHG�LQ
�'63�65&3DUDP��7KH�VHFRQG�KDOI�ZLQGRZ�LV�VSHFLILHG�E\
�'63�0/6�6723�DQG�SURFHVVHV�WKH�ODWHU�SRUWLRQ�RI�GDWD�
HQGLQJ�DW�WKH�VWRS�VSHFLILHG�LQ��'63�65&3DUDPV�

6HSDUDWH�VHOHFWLRQ�RI�WKH�7LPH�6WDUW�DQG�6WRS�KDOI�ZLQGRZV
SHUPLWV�FUHDWLRQ�RI�DV\PPHWULFDO�ZLQGRZV��ZKLFK�SURYLGH�WKH
RSWLPXP�PDWFK�WR�WKH�DV\PPHWULFDO�VKDSH�RI�WKH�W\SLFDO
LPSXOVH�UHVSRQVH��7KH�DYDLODEOH�VHOHFWLRQV�DUH�D�IDPLO\�RI�KDOI�
F\FOH�UDLVHG�FRVLQH�IXQFWLRQV�ODEHOHG�121(��/7���������/7��
��������/7����������DQG�/7�����������7KH�QXPHULF�YDOXH
UHIHUV�WR�WKH�DPRXQW�RI�WKH�GDWD�UHFRUG��WLPH�VSDQ�PXOWLSOLHG
E\�VDPSOH�SHULRG��WDNHQ�XS�E\�WKH�ZLQGRZ
V�WUDQVLWLRQ�IURP
]HUR�WR�IXOO�DPSOLWXGH��7KH�7LPH�6WDUW�:LQGRZ�KDOI�ZLQGRZ
VWDUWV�ZLWK�DQ�DPSOLWXGH�RI�]HUR�DW�WKH�6ZHHS�SDQHO�6WDUW�WLPH
DQG�FOLPEV�WR�DQ�DPSOLWXGH�RI�������QR�DWWHQXDWLRQ��DW�RU
EHIRUH�WKH�VHOHFWHG�SHUFHQWDJH�RI�WKH�UHFRUG�
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7KH�FRPPDQG�DUJXPHQW�LV�

• OHQJWK���^�121(�_�/7���_�/7���_�/7���_�/7��`

'HIDXOW� 121(

5HODWHG�&RPPDQGV� �'63�0/6�6723���'63�65&3DUDPV��'63�0/6�67$5W"

&RPPDQG�6\QWD[� �'63�0/6�67$5W�OHQJWK

([DPSOH� :DSP:MLS:START LT5

�'63�0/6�67$5W"
7KLV�TXHU\�UHWXUQV�DQ�DUJXPHQW�LQGLFDWLQJ�WKH�OHQJWK�RI�WKH
7LPH�6WDUW�:LQGRZ��7KH�YDOLG�UHVSRQVHV�DUH��121(��/7�
�������/7�����������/7�����������DQG�/7����������

5HVSRQVH�DUJXPHQW�V��

• OHQJWK���^�121(�_�/7���_�/7���_�/7���_�/7��`

5HODWHG�&RPPDQGV� �'63�0/6�67$5W

&RPPDQG�6\QWD[� �'63�0/6�67$5W"

5HVSRQVH�6\QWD[� �'63�0/6�67$5W�OHQJWK

([DPSOH� :DSP:MLS:START?

5HVSRQVH� :DSP:MLS:START LT5

�'63�0/6�6723
7KLV�FRPPDQG�VSHFLILHV�WKH�YDOXH��OHQJWK��RI�WKH�7LPH�6WRS
:LQGRZ�

:KHQ�D�VHFWLRQ�RI�WKH�LPSXOVH�UHVSRQVH��GLUHFW�DUULYDO�VLJQDO
EHIRUH�UHIOHFWLRQV��IRU�H[DPSOH��LV�LVRODWHG�DQG�WUDQVIRUPHG
LQWR�WKH�IUHTXHQF\�GRPDLQ��WKH�LPSXOVH�DPSOLWXGH�DW�WKH
EHJLQQLQJ�DQG�HQGLQJ�RI�WKDW�VHFWLRQ�ZLOO�JHQHUDOO\�QRW�EH
H[DFWO\�WKH�VDPH�DQG�WKXV�ZLOO�QRW�VSOLFH�VPRRWKO\��7KH�VKDUS
HGJHV�LQWURGXFHG�LQWR�WKH�LPSXOVH�UHVSRQVH�E\�VSOLFLQJ
XQHTXDO�DPSOLWXGHV�ZLOO�SURGXFH�ULSSOHV�LQ�WKH�UHVXOWLQJ
IUHTXHQF\�UHVSRQVH�SORW��:LQGRZLQJ�WKH�WLPH�GRPDLQ�GDWD�E\
DWWHQXDWLQJ�WKH�DPSOLWXGH�DW�WKH�EHJLQQLQJ�DQG�HQG�RI�WKH
VHFWLRQ�WR�EH�WUDQVIRUPHG�ZLOO�UHGXFH�WKLV�ULSSOLQJ��EXW�DOVR
UHGXFHV�WKH�VWHHSQHVV�RI�WUDQVLWLRQV�LQ�WKH�IUHTXHQF\�UHVSRQVH
SORWV��7KH�7LPH�6WRS�:LQGRZ�VHOHFWV�WKH�ZLQGRZ�DSSOLHG�WR
WKH�HQG�RI�WKH�LPSXOVH�UHVSRQVH��WLPH�GRPDLQ��ZKHQ
WUDQVIRUPLQJ�LW�WR�WKH�IUHTXHQF\�GRPDLQ�

7KH�WLPH�ZLQGRZ�LV�PDGH�XS�RI�WZR�KDOI�ZLQGRZV��7KH�ILUVW
KDOI�LV�VSHFLILHG�E\��'63�0/6�67$5W�DQG�LV�XVHG�WR�SURFHVV�WKH
ILUVW�SRUWLRQ�RI�GDWD��EHJLQQLQJ�DW�WKH�VWDUW�VSHFLILHG�LQ
�'63�65&3DUDP��7KH�VHFRQG�KDOI�ZLQGRZ�LV�VSHFLILHG�E\
�'63�0/6�6723�DQG�SURFHVVHV�WKH�ODWHU�SRUWLRQ�RI�GDWD�
HQGLQJ�DW�WKH�VWRS�VSHFLILHG�LQ��'63�65&3DUDPV�

6HSDUDWH�VHOHFWLRQ�RI�WKH�7LPH�6WDUW�DQG�6WRS�KDOI�ZLQGRZV
SHUPLWV�FUHDWLRQ�RI�DV\PPHWULFDO�ZLQGRZV��ZKLFK�SURYLGH�WKH
RSWLPXP�PDWFK�WR�WKH�DV\PPHWULFDO�VKDSH�RI�WKH�W\SLFDO
LPSXOVH�UHVSRQVH��7KH�DYDLODEOH�VHOHFWLRQV�DUH�D�IDPLO\�RI�KDOI�
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F\FOH�UDLVHG�FRVLQH�IXQFWLRQV�ODEHOHG�121(��/7���������/7��
��������/7����������DQG�/7�����������7KH�QXPHULF�YDOXH
UHIHUV�WR�WKH�DPRXQW�RI�WKH�GDWD�UHFRUG��WLPH�VSDQ�PXOWLSOLHG
E\�VDPSOH�SHULRG��WDNHQ�XS�E\�WKH�ZLQGRZ
V�WUDQVLWLRQ�IURP
]HUR�WR�IXOO�DPSOLWXGH��7KH�7LPH�6WDUW�:LQGRZ�KDOI�ZLQGRZ
VWDUWV�ZLWK�DQ�DPSOLWXGH�RI�]HUR�DW�WKH�6ZHHS�SDQHO�6WDUW�WLPH
DQG�FOLPEV�WR�DQ�DPSOLWXGH�RI�������QR�DWWHQXDWLRQ��DW�RU
EHIRUH�WKH�VHOHFWHG�SHUFHQWDJH�RI�WKH�UHFRUG�

7KH�FRPPDQG�DUJXPHQW�LV�

• OHQJWK���^�121(�_�/7���_�/7���_�/7���_�/7��`

'HIDXOW� 121(

5HODWHG�&RPPDQGV� �'63�0/6�6723"

&RPPDQG�6\QWD[� �'63�0/6�6723�OHQJWK

([DPSOH� :DSP:MLS:STOP LT5

�'63�0/6�6723"
7KLV�TXHU\�UHWXUQV�DQ�DUJXPHQW�LQGLFDWLQJ�WKH�OHQJWK�RI�WKH
7LPH�6WRS�:LQGRZ��7KH�YDOLG�UHVSRQVHV�DUH��121(��/7�
�������/7�����������/7�����������DQG�/7����������

5HVSRQVH�DUJXPHQW�V��

• OHQJWK���^�121(�_�/7���_�/7���_�/7���_�/7��`

5HODWHG�&RPPDQGV� �'63�0/6�6723

&RPPDQG�6\QWD[� �'63�0/6�6723"

5HVSRQVH�6\QWD[� �'63�0/6�6723�OHQJWK

([DPSOH� :DSP:MLS:STOP?

5HVSRQVH� :DSP:MLS:STOP LT5
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�'63�0/6�7,0(
7KLV�FRPPDQG�VSHFLILHV�WLPH�GRPDLQ�IRU�WKH�UHVXOWV�RI�WKH�0/6
FRUUHODWLRQ�

7KH�,PSXOVH�5HVSRQVH�VHOHFWLRQ��,03XOVH��ZLOO�UHWXUQ�WKH
UHVXOWV�RI�WKH�0/6�FRUUHODWLRQ��ZKLFK�LV�WKH�DFWXDO�LPSXOVH
UHVSRQVH�RI�WKH�GHYLFH�XQGHU�WHVW�

7KH�(QHUJ\�7LPH��(7��VHOHFWLRQ�ZLOO�UHWXUQ�ZKDW�LV�FRPPRQO\
FDOOHG�DQ�HQHUJ\�WLPH�FXUYH��7KH�HQHUJ\�WLPH�FXUYH
FRPSXWDWLRQ�SURFHVV�LQYROYHV�WUDQVIRUPLQJ�WKH�LPSXOVH
UHVSRQVH�WR�WKH�IUHTXHQF\�GRPDLQ��GRLQJ�IXUWKHU�SURFHVVLQJ�LQ
WKH�IUHTXHQF\�GRPDLQ��DQG�WUDQVIRUPLQJ�WKH�UHVXOW�EDFN�WR�WKH
WLPH�GRPDLQ�

7KH�FRPPDQG�DUJXPHQW�LV�

• OHQJWK���^�,03XOVH�_�(7�`

'HIDXOW� ,03XOVH

5HODWHG�&RPPDQGV� �'63�0/6�7,0("

&RPPDQG�6\QWD[� �'63�0/6�7,0(�OHQJWK

([DPSOH� :DSP:MLS:TIME IMPULSE

�'63�0/6�7,0("
7KLV�TXHU\�UHWXUQV�WKH�WLPH�GRPDLQ�IRU�WKH�UHVXOWV�RI�WKH�0/6
FRUUHODWLRQ�

5HVSRQVH�DUJXPHQW�V��

• OHQJWK���^�,03XOVH�_�(7�`

5HODWHG�&RPPDQGV� �'63�0/6�7,0(

&RPPDQG�6\QWD[� �'63�0/6�7,0("

5HVSRQVH�6\QWD[� �'63�0/6�7,0(�OHQJWK

([DPSOH� :DSP:MLS:TIME?

5HVSRQVH� :DSP:MLS:TIME IMPULSE
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�'63�0/6�75,*JHU
7KLV�FRPPDQG�VSHFLILHV�WKH�'63�0/6�SURJUDP�WULJJHU�VRXUFH�
6LQFH�WKH�6\VWHP�7ZR�LV�FDSDEOH�RI�JHQHUDWLQJ�RQH�0/6�VLJQDO
IURP�WKH�DQDORJ�JHQHUDWRU�DQG�D�VHFRQG�VLJQDO��LQFOXGLQJ�D
GLIIHUHQW�0/6�VLJQDO��IURP�WKH�GLJLWDO�JHQHUDWRU��WKH�0/6�'63
SURJUDP�PXVW�NQRZ�WR�ZKLFK�VRXUFH�WR�FURVV�FRUUHODWH�

$FTXLVLWLRQ�RI�VLJQDO�LQWR�WKH�0/6�DFTXLVLWLRQ�EXIIHU
FRPPHQFHV�ZKHQ�D�WULJJHU�HYHQW�RFFXUV��HLWKHU�IURP�WKH
'LJLWDO�*HQHUDWRU�RU�WKH�$QDORJ�*HQHUDWRU��

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�$*(1�_�'*(1�`

'HIDXOW� $*(1

5HODWHG�&RPPDQGV� �'63�0/6�75,*JHU"

&RPPDQG�6\QWD[� �'63�0/6�75,*JHU�VRXUFH

([DPSOH� :DSP:MLS:TRIGGER DGEN

�'63�0/6�75,*JHU"
7KLV�TXHU\�UHWXUQV�WKH�'63�0/6�SURJUDP�WULJJHU�VRXUFH�

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�$*(1�_�'*(1�`

5HODWHG�&RPPDQGV� �'63�0/6�75,*JHU

&RPPDQG�6\QWD[� �'63�0/6�75,*JHU"

5HVSRQVH�6\QWD[� �'63�0/6�75,*JHU�VRXUFH

([DPSOH� :DSP:MLS:TRIGGER?

5HVSRQVH� :DSP:MLS:TRIGGER DGEN

�'63�2367DWH
7KLV�FRPPDQG�VSHFLILHV�WKH�RSHUDWLRQ�PRGH�RI�WKH�'63�IRU
EDWFK�PRGH�'63�SURJUDPV��7KHUH�DUH�WZR�'63�PRGHV
DYDLODEOH��6(7XS�DQG�5($'LQJ��7KLV�FRPPDQG�ZLOO�FDXVH�DQ
H[HFXWLRQ�HUURU�LI�QR�'63�SURJUDP�LV�ORDGHG�

7KH�FXUUHQW�'63�SURJUDP�PXVW�EH�LQ�6(7XS�IRU�PRVW�'63
FRPPDQGV��2QO\�GXULQJ�DFTXLVLWLRQ��WUDQVIRUPDWLRQ�
UHSURFHVVLQJ��DQG�UHDGLQJ�TXHULHV��H[FHSW�SHDN�PHWHUV��PXVW
WKH�'63�SURJUDP�EH�LQ�5($'LQJ�PRGH�

:KHQ�WKH�'63�LV�LQ�6(7XS�PRGH�DQ\�PHDVXUHPHQW�TXHULHV
�H[FHSW�IRU�WKH�SHDN�PHWHUV��ZLOO�FDXVH�DQ�H[HFXWLRQ�HUURU�
&RQYHUVHO\��ZKHQ�WKH�'63�SURJUDP�LV�LQ�5($'LQJ�PRGH��DQ\
VHWXS�FRPPDQGV��DQG�WKH�SHDN�PHWHU�TXHULHV��ZLOO�FDXVH�DQ
H[HFXWLRQ�HUURU�

$�VHFRQGDU\�IXQFWLRQ�RI�WKH��'63�2367DWH�FRPPDQG�ZKHQ
WKH�PRGH�LV�5($'LQJ�LV�WR�QRWLI\�WKH�LQVWUXPHQW�ZKDW�UHDGLQJV
WR�H[SHFW�ZKLOH�LQ�5($'LQJ�PRGH��7KLV�LV�GRQH�ZLWK�WKH
RSWLRQDO�SDUDPHWHUV��ZKLFK�DUH�RQO\�DFFHSWHG�ZKHQ�WKH�PRGH
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SDUDPHWHU�LV�5($'LQJ��1RWH�WKDW�WKH�UHDGLQJV�PXVW�EH
DSSURSULDWH�IRU�WKH�'63�SURJUDP�EHLQJ�XVHG��)RU�H[DPSOH�
$03/LWXGH��-,77HU��833HU��/2:HU�DQG�352%DELOLW\�DUH�RQO\
YDOLG�ZKHQ�UXQQLQJ��'63�352*UDP�LV�VHW�WR�,17HUYX��DQG
$03���$03���3+$��DQG�3+$��DUH�127�YDOLG�ZKHQ
�'63�352*UDP�LV�VHW�WR�,17HUYX�

7KLV�FRPPDQG�ZLOO�DOVR�FDXVH�DQ�H[HFXWLRQ�HUURU�LI�WKH�FXUUHQW
�'63�352*�LV�HLWKHU�121(�RU�'$1/U��)RU�DGGLWLRQDO
GLVFXVVLRQ�RQ�WKH�XVHU�RI��'63�2367DWH�VHH�WKH�GLVFXVVLRQ�WH[W
DW�WKH�EHJLQQLQJ�RI�WKH�'63�FRPPDQG�VHFWLRQ�

1RWH�WKDW�WKH�,17(598�'63�SURJUDP�ZLOO�LVVXH�DQ�HUURU�IRU
H\H�SDWWHUQ�PHDVXUHPHQWV�LI�/2:(5�LV�VSHFLILHG�EXW�833(5�LV
QRW�VSHFLILHG��RU�YLFH�YHUVD��7KH�PHDVXUHPHQW�ZLOO�EH�FRUUHFW
EXW�DQ�HUURU�ZLOO�EH�JHQHUDWHG���IRU�H[DPSOH����������'63
�%$7&+�(5525�����,)�$�6:((3�'$7$�,6�6(7�72�(<(
23(1,1*��27+(5�6:((3�'$7$�0867�%(�6(7�72�$1
(<(�23(1,1*�25�121(���

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PRGH���^�5($'LQJ�_�6(7XS�`

• HQDEOH����^�$03��_�$03��_�$03/LWXGH�_�-,77HU�_
/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• HQDEOH����^�$03��_�$03��_�$03/LWXGH�_�-,77HU�_
/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• HQDEOH����^�$03��_�$03��_�$03/LWXGH�_�-,77HU�_
/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• HQDEOH����^�$03��_�$03��_�$03/LWXGH�_�-,77HU�_
/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

'HIDXOW� 6(7XS

5HODWHG�&RPPDQGV� �'63�2367DWH"

&RPPDQG�6\QWD[� �'63�2367DWH�PRGH>��HQDEOH�>��HQDEOH�>��HQDEOH�>�
HQDEOH�@@@@

([DPSOH� :DSP:OPSTATE READING
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�'63�2367DWH"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�'63�2367DWH�PRGH��7KH
RSWLRQDO�UHVSRQVH�SDUDPHWHUV�LQGLFDWH�ZKDW�UHDGLQJV�DUH
H[SHFWHG��1RWH�WKDW�QRW�DOO�'63�SURJUDPV�DUH�DEOH�WR�SURGXFH
DOO�RI�WKH�RSWLRQV�RI�WKH�HQDEOH�SDUDPHWHUV�

7KH�UHVSRQVH�DUJXPHQW�LV�

• PRGH���^�5($'LQJ�_�6(7XS�`

• HQDEOH����^�$03��_�$03��_�$03/LWXGH�_�-,77HU�_
/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• HQDEOH����^�$03��_�$03��_�$03/LWXGH�_�-,77HU�_
/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• HQDEOH����^�$03��_�$03��_�$03/LWXGH�_�-,77HU�_
/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

• HQDEOH����^�$03��_�$03��_�$03/LWXGH�_�-,77HU�_
/2:HU�_�3+$��_�3+$��_�352%DELOLW\�_�833HU�`

'HIDXOW� 6(7XS

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �'63�2367DWH"

5HVSRQVH�6\QWD[� �'63�2367DWH�PRGH>��HQDEOH�>��HQDEOH�>��HQDEOH�
>��HQDEOH�@@@@

([DPSOH� :DSP:OPSTATE?

5HVSRQVH� :DSP:OPSTATE READING

�'63�352*UDP
7KLV�FRPPDQG�VSHFLILHV�WKH�'63�SURJUDP�WR�EH�ORDGHG�

7KHUH�DUH���'63�SURJUDPV�DYDLODEOH�IRU�6\VWHP�7ZR�DW�WKLV
WLPH��%LWWHVW�'LJLWDO�'DWD�$QDO\]HU��%LWWHVW���'LJLWDO�'RPDLQ
$XGLR�$QDO\]HU��'$1/U���))7�6SHFWUXP�$QDO\]HU��))7��
'LJLWDO�,QWHUIDFH�$QDO\]HU��,17HUYX���0XOWLWRQH�$XGLR�$QDO\]HU
�)$67WHVW���DQG�4XDVL�$QHFKRLF�$FRXVWLFDO�7HVWHU��0/6��

7KH�FRPPDQG�DUJXPHQW�LV�

• SURJUDP���^�121(�_�%,77HVW�_�'$1/U�_�)$67WHVW�_
))7�_�,17HUYX�_�0/6�`

'HIDXOW� 121(

5HODWHG�&RPPDQGV� �'63�352*UDP

&RPPDQG�6\QWD[� �'63�352*UDP�SURJUDP

([DPSOH� :DSP:PROGRAM FFT
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�'63�352*UDP"
7KLV�TXHU\�UHWXUQV�WKH�QDPH�RI�WKH�FXUUHQWO\�ORDG�'63
SURJUDP�

5HVSRQVH�DUJXPHQW�V��

• SURJUDP���^�121(�_�%,77(67�_�'$1/5�_
)$677(67�_�))7�_�,17(598�_�0/6�`

5HODWHG�&RPPDQGV� '63�352*UDP

&RPPDQG�6\QWD[� �'63�352*UDP"

5HVSRQVH�6\QWD[� �'63�352*UDP�SURJUDP

([DPSOH� :DSP:PROGRAM?

5HVSRQVH� :DSP:PROGRAM FFT
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�'63�5()
7KHVH�FRPPDQGV�VHW�WKH�SDUDPHWHUV�IRU�WKH�'63�DQDO\]HU�XQLWV�ZKLFK�UHTXLUH�UHIHUHQFH
YDOXHV�

�'63�5()�'%5�
7KLV�FRPPDQG�VHWV�WKH�'%5��XQLW�UHIHUHQFH�YDOXH�IRU�WKH�'63
DQDO\]HU��7KH�XQLW�LV�YROWV��7KLV�FRPPDQG�LV�RQO\�DFWLYH�IRU
'$1/5��))7�DQG�)$677(67�

7KH�FRPPDQG�DUJXPHQW�LV�

• VHWWLQJ����QUI!���UDQJH��≥���(����≤��(�����^�))6�_
'%)6�_�'%8�_�'%9�_�3&7)V�_�9�_�93�_�933�`

'HIDXOW� ������))6

5HODWHG�&RPPDQGV� �'63�5()�'%5�"

&RPPDQG�6\QWD[� �'63�5()�'%5��VHWWLQJ

([DPSOH� :DSP:REF:DBR1 0.80 FFS

�'63�5()�'%5�"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�'%5��XQLW�UHIHUHQFH�VHWWLQJ�IRU
WKH�'63�DQDO\]HU�LQ�WKH�VSHFLILHG�XQLWV��7KLV�FRPPDQG�LV�RQO\
DFWLYH�IRU�'$1/5��))7�DQG�)$677(67�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• XQLWV���^�))6�_�'%)6�_�'%8�_�'%9�_�3&7)V�_�9�_
93�_�933�`

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJ����QUI!�^�))6�_�'%)6�_�'%8�_�'%9�_
3&7)V�_�9�_�93�_�933�`

5HODWHG�&RPPDQGV� �'63�5()�'%5�

&RPPDQG�6\QWD[� �'63�5()�'%5�"�XQLWV

5HVSRQVH�6\QWD[� �'63�5()�'%5��VHWWLQJ

([DPSOH� :DSP:REF:DBR1? FFS

5HVSRQVH� :DSP:REF:DBR1 0.8FFS
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�'63�5()�'%5�
7KLV�FRPPDQG�VHWV�WKH�'%5��XQLW�UHIHUHQFH�YDOXH�IRU�WKH�'63
DQDO\]HU��7KH�XQLW�LV�YROWV��7KLV�FRPPDQG�LV�RQO\�DFWLYH�IRU
'$1/5��))7�DQG�)$677(67�

7KH�FRPPDQG�DUJXPHQW�LV�

• VHWWLQJ����QUI!���UDQJH��≥���(����≤��(�����^�))6�_
'%)6�_�'%8�_�'%9�_�3&7)V�_�9�_�93�_�933�`

'HIDXOW� ������))6

5HODWHG�&RPPDQGV� �'63�5()�'%5�"

&RPPDQG�6\QWD[� �'63�5()�'%5��VHWWLQJ

([DPSOH� :DSP:REF:DBR2 0.80 FFS

�'63�5()�'%5�"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�'%5��XQLW�UHIHUHQFH�VHWWLQJ�IRU
WKH�'63�DQDO\]HU�LQ�WKH�VSHFLILHG�XQLWV��7KLV�FRPPDQG�LV�RQO\
DFWLYH�IRU�'$1/5��))7�DQG�)$677(67�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• XQLWV���^�))6�_�'%)6�_�'%8�_�'%9�_�3&7)V�_�9�_
93�_�933�`

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJ����QUI!�^�))6�_�'%)6�_�'%8�_�'%9�_
3&7)V�_�9�_�93�_�933�`

5HODWHG�&RPPDQGV� �'63�5()�'%5�

&RPPDQG�6\QWD[� �'63�5()�'%5�"�XQLWV

5HVSRQVH�6\QWD[� �'63�5()�'%5��VHWWLQJ

([DPSOH� :DSP:REF:DBR2? FFS

5HVSRQVH� :DSP:REF:DBR2 0.8FFS

�'63�5()�)5(4
7KLV�FRPPDQG�VHWV�WKH�)5(4�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�'63
DQDO\]HU��7KH�XQLW�LV�KHUW]��7KLV�FRPPDQG�LV�RQO\�DFWLYH�IRU
'$1/5��))7��)$677(67�DQG�,17(598��L�H��DOO�H[FHSW�0/6��

�7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��!����≤��(����
'HIDXOW� ������

5HODWHG�&RPPDQGV� �'63�5()�)5(4"

&RPPDQG�6\QWD[� �'63�5()�)5(4�IUHTXHQF\

([DPSOH� :DSP:REF:FREQ 5000
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�'63�5()�)5(4"
7KLV�TXHU\�UHWXUQV�WKH�)5(4�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�'63
DQDO\]HU��7KH�UHVSRQVH�XQLW�LV�KHUW]�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!

5HODWHG�&RPPDQGV� �'63�5()�)5(4

&RPPDQG�6\QWD[� �'63�5()�)5(4"

5HVSRQVH�6\QWD[� �'63�5()�)5(4�IUHTXHQF\

([DPSOH� :DSP:REF:FREQ?

5HVSRQVH� :DSP:REF:FREQ 5000

�'63�5()�9)6
7KLV�FRPPDQG�VHWV�WKH�9�)6�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�'63
DQDO\]HU��7KH�XQLW�LV�YROWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• YROWV����QUI!���UDQJH��≥���(����≤��(����
'HIDXOW� ���

5HODWHG�&RPPDQGV� �'63�5()�9)6"

&RPPDQG�6\QWD[� �'63�5()�9)6�YROWV

([DPSOH� :DSP:REF:VFS 10.5

�'63�5()�9)6"
7KLV�TXHU\�UHWXUQV�WKH�9�)6�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�'63
DQDO\]HU��7KH�XQLW�LV�YROWV�

5HVSRQVH�DUJXPHQW�V��

• YROWV����QUI!

5HODWHG�&RPPDQGV� �'63�5()�9)6

&RPPDQG�6\QWD[� �'63�5()�9)6"

5HVSRQVH�6\QWD[� �'63�5()�9)6�YROWV

([DPSOH� :DSP:REF:VFS?

5HVSRQVH� :DSP:REF:VFS 10.5

�'63�5(35RFHVV"
7KLV�TXHU\�FDXVHV�WKH�'63�WR�GR�SRVW�SURFHVVLQJ�RI�))7�UHVXOWV
XVLQJ�WKH�FXUUHQW�'63�VHWWLQJV�DQG�WR�UHWXUQ�D�WLPHRXW�VWDWXV�
7KLV�TXHU\�SHUIRUPV�WKH�ODVW�VWHS�RI�WKH�WKUHH�SKDVHV
SHUIRUPHG�ZKHQ�D�'63�$&4;"�TXHU\�LV�GRQH��ILUVW�GDWD�LV
DFTXLUHG��VHFRQG�D�))7�WUDQVIRUP�LV�SHUIRUPHG�DQG�WKLUG�D
SRVW�SURFHVVHG�YHUVLRQ�LV�JHQHUDWHG�RI�WKH�))7�UHVXOWV��7KH
PHWHU�DQG�FKDQQHO�VHOHFWLRQ�LV�GHWHUPLQHG�E\�WKH�'63
SURJUDP�FXUUHQWO\�LQ�PHPRU\�DQG�LW
V�SDUDPHWHU�VHWWLQJV��7KLV
FRPPDQG�LV�YDOLG�RQO\�LQ�2367DWH�5($'LQJ�PRGH�
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$Q�H[HFXWLRQ�HUURU�ZLOO�EH�JHQHUDWHG�LI�WKHUH�LV�QR�EDWFK�PRGH
'63�SURJUDP�ORDGHG�RU�WKH�EDWFK�PRGH�'63�SURJUDP�LV�LQ
2367DWH�6(7XS�PRGH�

$�TXHU\�UHVSRQVH�ZLOO�EH�JHQHUDWHG�ZKHQ�HLWKHU�WKH�DFTXLVLWLRQ
FRPSOHWHV�RU�WKH�DFTXLVLWLRQ�WLPHV�RXW��VHH��'63�7,0HRXW��

7KH�UHVSRQVH�DUJXPHQW��VWDWXV��LQGLFDWHV�DFTXLVLWLRQ�WLPHG�RXW
VWDWXV��ZKHWKHU�WKH�TXHU\�FRPSOHWHG�LQ�WKH�VSHFLILHG�WLPH���,I
WKH�UHVSRQVH�LV����]HUR���WKH�FRPPDQG�GLG�127�WLPHRXW��$��
�RQH��UHVSRQVH�LQGLFDWHV�WKH�'63�DFTXLVLWLRQ�WLPHG�RXW�

127(��9DULRXV�UXQ�WLPH�HUURUV�FDQ�EH�JHQHUDWHG�E\�WKH�'63
GXULQJ�WKH�H[HFXWLRQ�RI�EDWFK�PRGH�FRPPDQGV��,W�LV
UHFRPPHQGHG�WR�FKHFN�WKH�HUURU�TXHXH��H�J���YLD��(551"
FRPPDQG��DIWHU�FRPSOHWLRQ�RI�WKH��'63�$&4;"���'63�5(35"�
DQG��'63�;)50"�FRPPDQGV�

7KH�UHVSRQVH�DUJXPHQW�LV�

• VWDWXV����QU�!���UDQJH��≥����≤����
5HODWHG�&RPPDQGV� �'63�$&4;"���'63�;)50"���'63�2367DWH

&RPPDQG�6\QWD[� �'63�5(35RFHVV"

5HVSRQVH�6\QWD[� �'63�5(35RFHVV�VWDWXV

([DPSOH� :DSP:REPROCESS?

5HVSRQVH� :DSP:REPROCESS 0

�'63�6(7"
7KLV�TXHU\�UHWXUQV�DOO�LQVWUXPHQW�'63�VHWWLQJV��WKLV�OHYHO�DQG
ORZHU��

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �'63�6(7"

5HVSRQVH�6\QWD[� �'63�6(7�VHWWLQJV

([DPSOH� :DSP:SET?

5HVSRQVH��� :DSP:TIMEOUT 10.000000;PROGRAM NONE

5HVSRQVH���
:DSP:REF:DBR1 0.1FFS;DBR2 0.1FFS;FREQ 1000;V
FS 1;:DSP:TIMEOUT 10.000000;PROGRAM DANLR;:D
SP:DANLR:AUTORANGE A,ON;AUTORANGE B,ON;CHANN
EL A;COUPLING A,AC;COUPLING B,AC;DETECTOR FR
MS;HPFILTER F10;INPUT DIGITAL;LPFILTER FS_2;
MODE AMPLITUDE;WTG UNWT;RDGRATE R8;TUNINGSRC
 FIXED;FILTERFREQ 1000HZ;FAUTORANGE ON
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�'63�65&3DUDPV
7KLV�FRPPDQG�VHWV�XS�WKH�FXUUHQWO\�ORDGHG�6\VWHP�7ZR�'63
SURJUDP�WR�DFTXLUH�DQG�SURFHVV�D�VLJQDO��7KH�ILUVW�SDUDPHWHU
VSHFLILHV�WKH�'63�SURJUDP�VRXUFH�SDUDPHWHU��1RW�DOO�VRXUFHV
DUH�YDOLG�IRU�HDFK�'63�SURJUDP��7KH�VHFRQG�SDUDPHWHU
VSHFLILHV�WKDW�VRXUFH�SDUDPHWHU�XQLWV�

7DEOH������VKRZV�WKH�YDOLG�VRXUFH�SDUDPHWHUV�DYDLODEOH�IRU
HDFK�'63�SURJUDP�DQG�WKH�YDOLG�XQLWV�IRU�HDFK�VRXUFH
SDUDPHWHU�

7DEOH�������9DOLG�VRXUFH�SDUDPHWHUV�IRU�HDFK�'63�SURJUDP

DSP
Program

Source
Parameter

Valid Units

FASTTEST FREQ CENT, DECS, DHZ, DPCT, DPPM, F_R,
HZ, OCTS, PCTHZ

TIME SEC

FFT FREQ CENT, DECS, DHZ, DPCT, DPPM, F_R,
HZ, OCTS, PCTHZ

TIME SEC

INTERVU AMPL DBV, V

FREQ CENT, DECS, DHZ, DPCT, DPPM, F_R,
HZ, OCTS, PCTHZ

JITTER SEC

TIME SEC

MLS FREQ CENT, DECS, DHZ, DPCT, DPPM, F_R,
HZ, OCTS, PCTHZ

TIME SEC, FEET, METERS

7KH�VWDUW�SDUDPHWHU�VSHFLILHV�WKH�ILUVW�VRXUFH�SRLQW�WR�EH
PHDVXUHG�GXULQJ�D�VZHHS�RI�PXOWLSOH�VRXUFH�SRLQWV�

7KH�VWRS�SDUDPHWHU�VSHFLILHV�WKH�ODVW�VRXUFH�SRLQW�WR�EH
PHDVXUHG�GXULQJ�D�VZHHS�RI�PXOWLSOH�VRXUFH�SRLQWV�

7KH�VWHSV�SDUDPHWHU�VSHFLILHV�WKH�QXPEHU�RI�LQWHUYDOV�EHWZHHQ
VRXUFH�SRLQWV�GXULQJ�D�VZHHS�RI�PXOWLSOH�VRXUFH�SRLQWV
�QXPEHU�RI�PHDVXUHPHQW�SRLQWV�PLQXV����

7KH�PRGH�SDUDPHWHU�VSHFLILHV�WKH�W\SH�RI�LQWHUYDOV�EHWZHHQ
PHDVXUHPHQW�SRLQWV�GXULQJ�D�VZHHS�RI�PXOWLSOH�VRXUFH�SRLQWV�
7KH�$5%�SDUDPHWHU�WXUQV�RII�WKH�VSHFWUXP�ELQ�SHDN�SLFN�PRGH
ZKHQ�XVHG�ZLWK�WKH�)5(4�VRXUFH�SDUDPHWHU�GXULQJ�VSHFWUXP
PHDVXUHPHQWV��))7�VRXUFH�SDUDPHWHU�)5(4��,17(598
VRXUFH�SDUDPHWHU�)5(4��DQG�)$677(67�VRXUFH�SDUDPHWHU
)5(4�ZLWK�SURFHVVLQJ�PRGH�63(&7580���)RU�0/6��VSHFWUXP
ELQ�SHDN�SLFN�LV�DOZD\V�RQ�DQG�WKLV�PRGH�SDUDPHWHU�LV
LJQRUHG�

7KLV�FRPPDQG�ZLOO�FDXVH�DQ�H[HFXWLRQ�HUURU�LI�WKHUH�LV�QR�'63
SURJUDP�ORDGHG�RU�LI�WKH�'63�SURJUDP�LV�LQ�5($'LQJ�PRGH�
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7KH�FRPPDQG�DUJXPHQW�V��DUH�

• SDUDPHWHU���^�$03/LWXGH�_�)5(4�_�-,77HU�_�7,0(�`

• XQLWV���^�WDEOH��VHH�WDEOH�DERYH�`

• VWDUW����QUI!���UDQJH��≥����≤�����RI�VDPSOH�UDWH��
• VWRS����QUI!���UDQJH��≥����≤�����RI�VDPSOH�UDWH��
• VWHSV����QU�!���UDQJH��≥����≤�������IRU�EDWFK�PRGH
'63�VRXUFHV��

• PRGH���^�/,1HDU�_�/2*�_�$5%LWUDU\�`

'HIDXOW� )5(4��+=�����������������/2*

5HODWHG�&RPPDQGV� �'63�2367DWH���DOO�RWKHU�EDWFK�PRGH�'63�PHDVXUHPHQWV!�
�'63�65&3DUDPV"���'63�%$7FK"

&RPPDQG�6\QWD[� �'63�65&3DUDPV�SDUDPHWHU��XQLWV��VWDUW��VWRS��VWHSV�
PRGH

([DPSOH� :DSP:SRCPARAMS AMPLITUDE, V, 0.2, 1.5, 30,
LINEAR

�'63�65&3DUDPV"
7KLV�TXHU\�UHWXUQV�WKH�VRXUFH�LQVWUXPHQW�SDUDPHWHUV�IRU�WKH
FXUUHQW�'63�SURJUDP�VRXUFH�DQG�SDUDPHWHU�

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• SDUDPHWHU���^�$03/LWXGH�_�)5(4�_�-,77HU�_�7,0(�`

• XQLWV���^�WDEOH��VHH�$SSHQGL[�&��7DEOH���`

• VWDUW����QUI!���UDQJH��≥����≤�����RI�VDPSOH�UDWH��
• VWRS����QUI!���UDQJH��≥����≤�����RI�VDPSOH�UDWH��
• VWHSV����QU�!���UDQJH��≥����≤�������IRU�EDWFK�PRGH
'63�VRXUFHV��

• PRGH���^�/,1HDU�_�/2*�_�$5%LWUDU\�`

'HIDXOW� 121(��121(�����������������/2*��LI�QR�'63�SURJUDP
ORDGHG�

5HODWHG�&RPPDQGV� �'63�65&3DUDPV

&RPPDQG�6\QWD[� �'63�65&3DUDPV"

5HVSRQVH�6\QWD[� �'63�65&3DUDPV�SDUDPHWHU��XQLWV��VWDUW��VWRS��VWHSV�
PRGH

([DPSOH� :DSP:SRCPARAMS?

5HVSRQVH� :DSP:SRCPARAMS AMPLITUDE,V,0.2,1.5,30,LINEAR
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�'63�7$%/H
7KLV�FRPPDQG�ORDGV�D�VZHHS�VRXUFH�WDEOH�LQWR�RQH�RI�WZR
WDEOH�UHJLVWHUV�IRU�HYHQWXDO�XVH�E\�WKH��'63�%$7&K"�TXHU\�
8VH�WKH��'63�76(/HFW�FRPPDQG�WR�VSHFLI\�ZKLFK�WDEOH�LV�WR
EH�XVHG��7KH��'63�%$7&+"�TXHU\�ZLOO�XVH�WKH�WDEOH�GDWD�IRU
VZHHS�VRXUFH�YDOXHV�LI�WKH�SUHFHGLQJ��'63�2367DWH�5($'
FRPPDQG�XVHV�WKH�$5%,75$5<�SDUDPHWHU��7KH�WDEOH�ZLOO�QRW
EH�XVHG�LI�WKH��'63�2367DWH�5($'�SDUDPHWHU�LV�VHW�WR�/2*
RU�/,1�

7KH�FRPPDQG�DUJXPHQW�V��DUH�

• WDEOH����QU�!���UDQJH����RU���

• IRUPDW�r�^�$6&LL�_�%,1DU\�_�5%,1DU\�`

• QXPSRLQWV�r��QU�!���UDQJH��≥����≤�������
• DUEEORFNGDWD��GHILQLWH�OHQJWK�DUE�EORFN�GDWD!�RU
�LQGHILQLWH�OHQJWK�DUE�EORFN�GDWD!

7KH�WDEOH�DUJXPHQW�VSHFLILHV�HLWKHU�WDEOH�UHJLVWHU���RU�WDEOH
UHJLVWHU����7KH�SUHYLRXV�FRQWHQWV�RI�WKH�WDEOH�UHJLVWHU�ZLOO�EH
HUDVH�DQG�UHSODFH�ZLWK�WKH�QHZ�WDEOH�GDWD�

7KH�IRUPDW�DUJXPHQW�VSHFLILHV�WKH�IRUPDWWLQJ�RI�WKH�GDWD
ZLWKLQ�WKH�DUEEORFNGDWD�DUJXPHQW��HLWKHU�$6&,,��%,1$5<��RU
5%,1$5<�

7KH�QXPSRLQWV�DUJXPHQW�VSHFLILHV�WKH�QXPEHU�RI�WDEOH
HOHPHQWV�FRQWDLQHG�ZLWKLQ�WKH�DUEEORFNGDWD�DUJXPHQW��7KLV
YDOXH�LV�UHTXLUHG�DQG�PXVW�EH�FRUUHFW��RWKHUZLVH�DQ�HUURU�ZLOO
EH�JHQHUDWHG�DQG�WKH�WDEOH�GDWD�ZLOO�EH�GLVFDUGHG�

7KH�DUEEORFNGDWD�DUJXPHQW�FRQWDLQV�WKH�WDEOH�GDWD��7KH
GDWD�FRQVLVWV�RI�HLWKHU�D�GHILQLWH�OHQJWK�$UELWUDU\�%ORFN
5HVSRQVH�'DWD�EORFN��LI�WKH�UHTXHVWHG�IRUPDW�LV�%,1DU\�RU
5%,1DU\���RU�D�VHTXHQFH�RI�FRPPD�VHSDUDWHG�IORDWLQJ�SRLQW
QXPEHUV�LQ�$6&,,�UHSUHVHQWDWLRQ��%,1DU\�DQG�5%,1DU\�IRUPDWV
VSHFLI\�HDFK�GDWD�YDOXH�DV�D�IRXU�E\WH��VLQJOH�SUHFLVLRQ��IORDWLQJ
SRLQW�QXPEHU��%,1DU\�LV�VSHFLILHG�E\�WKH�,(((�VWDQGDUG������
ZLWK�WKH�PRVW�VLJQLILFDQW�E\WH�VHQW�ILUVW��FRPPRQO\�FDOOHG�oELJ�
HQGLDQp��5%,1DU\�LV�D�E\WH�UHYHUVHG�YHUVLRQ�RI�%,1DU\�ZLWK�WKH
PRVW�VLJQLILFDQW�E\WH�VHQW�ODVW��FRPSDWLEOH�ZLWK�WKH�VWDQGDUG
,QWHO�[���IORDWLQJ�SRLQW�UHSUHVHQWDWLRQ��FRPPRQO\�FDOOHG�oOLWWOH�
HQGLDQp�

5HIHU�WR�$SSHQGL[�)�IRU�PRUH�LQIRUPDWLRQ�DERXW�WKH�ELW�FRGLQJ
RI�D�%,1$5<�IRUPDW�VLQJOH�IORDWLQJ�SRLQW�QXPEHU�

1RWH�WKDW�WKH�DUEEORFNGDWD�DUJXPHQW�PD\�EH�HLWKHU
�GHILQLWH�OHQJWK�DUE�EORFN�GDWD!�RU��LQGHILQLWH�OHQJWK�DUE
EORFN�GDWD!��,I�LW�LV�IRUPDWWHG�DV��LQGHILQLWH�OHQJWK�DUE�EORFN
GDWD!��WKHQ�LW�PXVW�EH�WHUPLQDWHG�ZLWK�D�*3,%�(1'�PHVVDJH
�1/�(2,��

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�%$7&K"���'63�76(/HFW
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&RPPDQG�6\QWD[� �'63�7$%/H�WDEOH��IRUPDW��QXPSRLQWV��DUEEORFNGDWD

([DPSOH�
:DSP:TABLE 2,ASCII,31,#017.57,23.43,29.29,4

1.01,52.73,64.45,82.03,99.6,123.04,158.2,199
.21,251.95,316.4,398.43,498.04,632.81,802.73
,1001.95,1248.04,1599.6,1998.04,2501.95,3152
.34,4001.95,4998.04,6351.56,7998.04,10001.95
,12498.04,16001.95,19998.04

�'63�7$%/H"
7KLV�TXHU\�UHWXUQV�D�VZHHS�VRXUFH�WDEOH�IURP�RQH�RI�WZR
VZHHS�WDEOH�UHJLVWHUV��7KLV�PXVW�EH�WKH�ODVW�TXHU\�LQ�D
WHUPLQDWHG�SURJUDP�PHVVDJH�EHFDXVH�WKH�UHVSRQVH�ZLOO�EH
WHUPLQDWHG�ZLWK�D�*3,%�(1'�PHVVDJH��1/�(2,���7KH�UHVSRQVH
DUJXPHQWV�DUH�WKH�FRPPDQG�DUJXPHQWV�GHVFULEHG�IRU�WKH
�'63�7$%/(�FRPPDQG�

7KH�TXHU\�DUJXPHQW�V��DUH�

• WDEOH����QU�!���UDQJH����RU���

• IRUPDW�r�^�$6&LL�_�%,1DU\�_�5%,1DU\�`

7KH�WDEOH�DUJXPHQW�VSHFLILHV�HLWKHU�WDEOH�UHJLVWHU���RU�WDEOH
UHJLVWHU���

7KH�IRUPDW�DUJXPHQW�VSHFLILHV�WKH�IRUPDWWLQJ�RI�WKH�GDWD
ZLWKLQ�WKH�DUEEORFNGDWD�UHVSRQVH�DUJXPHQW��HLWKHU�$6&LL�
%,1DU\��RU�5%,1DU\�

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• WDEOH����QU�!���UDQJH����RU���

• IRUPDW�r�^�$6&LL�_�%,1DU\�_�5%,1DU\�`

• QXPSRLQWV�r��QU�!���UDQJH��≥����≤�������
• DUEEORFNGDWD��LQGHILQLWH�OHQJWK�DUE�EORFN�GDWD!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�65&3DUDPV���'63�%$7&K

&RPPDQG�6\QWD[� �'63�7$%/H�WDEOH��IRUPDW

5HVSRQVH�6\QWD[� �'63�7$%/H�WDEOH��IRUPDW��QXPSRLQWV��DUEEORFNGDWD

([DPSOH� :DSP:TABLE? 2,ASCII

5HVSRQVH�
:DSP:TABLE 2,ASCII,31,#017.57,23.43,29.29,4

1.01,52.73,64.45,82.03,99.6,123.04,158.2,199
.21,251.95,316.4,398.43,498.04,632.81,802.73
,1001.95,1248.04,1599.6,1998.04,2501.95,3152
.34,4001.95,4998.04,6351.56,7998.04,10001.95
,12498.04,16001.95,19998.04
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�'63�7,0HRXW
7KLV�FRPPDQG�VHWV�XS�WKH�'63�DFTXLVLWLRQ�WLPHRXW�SDUDPHWHU
�LQ�VHFRQGV���,I�WKH�DFTXLVLWLRQ�KDV�QRW�FRPSOHWHG�LQ�WKH
VSHFLILHG�WLPH��L�H��DFTXLVLWLRQ�WLPHG�RXW���WKH��'63�$&4;"
TXHU\�ZLOO�UHWXUQ�D����RQH���2WKHUZLVH��LI�WKH�DFTXLVLWLRQ�GRHV
QRW�WLPHRXW�WKH��'63�$&4;"�TXHU\�ZLOO�UHWXUQ�D����]HUR��

7KH�FRPPDQG�DUJXPHQW�V��DUH�

• WLPHRXW����QUI!���UDQJH��≥��������≤��������������
LQ�XQLWV�RI�VHFRQGV��DSSUR[LPDWHO\��������GD\V�

'HIDXOW� �����6HFV

5HODWHG�&RPPDQGV� �'63�$&4;"���'63�7,0HRXW"

&RPPDQG�6\QWD[� �'63�7,0HRXW�WLPHRXW

([DPSOH� :DSP:TIMEOUT 0.03

�'63�7,0HRXW"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�'63�DFTXLVLWLRQ�WLPHRXW�YDOXH�

7KH�UHVSRQVH�DUJXPHQW�V��DUH�

• WLPHRXW����QUI!

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�7,0HRXW

&RPPDQG�6\QWD[� �'63�7,0HRXW"

5HVSRQVH�6\QWD[� �'63�7,0HRXW�WLPHRXW

([DPSOH� :DSP:TIMEOUT?

5HVSRQVH� :DSP:TIMEOUT 0.03

�'63�76(/HFW
7KLV�FRPPDQG�VHOHFWV�RQH�RI�WKH�WZR�VZHHS�VRXUFH�WDEOHV�IRU
XVH�E\�WKH��'63�%$7&+"�TXHU\�LI�WKH�ODVW��'63�2367DWH
5($'�SDUDPHWHU�LV�VHW�WR�$5%,75$5<��,I�/,1�RU�/2*�LV
VSHFLILHG�LQVWHDG�RI�$5%,75$5<��WKH�VZHHS�WDEOH�ZLOO�QRW�EH
XVHG�

1RWH�WKDW�WKH�'63�SHDN�SLFNLQJ�DOJRULWKP�ZLOO�EH�GLVDEOHG�IRU
VSHFWUXP�IUHTXHQF\�VZHHSV�LI�D�VZHHS�WDEOH�LV�XVHG�

$�VZHHS�WDEOH�PD\�EH�VHOHFWHG�EHIRUH�LW�LV�GHILQHG�ZLWK�WKH
�'63�7$%/H�FRPPDQG��$Q�HUURU�ZLOO�EH�UHSRUWHG�ZKHQ�WKH
�'63�%$7&+"�TXHU\�LV�UHFHLYHG�LI�WKH�VHOHFWHG�VZHHS�WDEOH�LV
QRW�DOUHDG\�GHILQHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• WDEOH����QU�!���UDQJH����RU���

'HIDXOW� QRQH

5HODWHG�&RPPDQGV� �'63�7$%/H���'63�%$7&K"

&RPPDQG�6\QWD[� �'63�76(/HFW�WDEOH

([DPSOH� :DSP:TSELECT 2
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�'63�;)50"
7KLV�TXHU\�FDXVHV�WKH�'63�WR�GR�D�WUDQVIRUP�RI�GDWD�ZLWKRXW
DFTXLUH��$�))7�WUDQVIRUP�LV�SHUIRUPHG�RQ�GDWD�LQ�WKH
DFTXLVLWLRQ�EXIIHU��GDWD�WKDW�KDYH�EHHQ�DFTXLUHG�XVLQJ�DQ
HDUOLHU�'63�$&4;"�TXHU\��7KH�WUDQVIRUP�ZLOO�EH�SHUIRUPHG
XVLQJ�WKH�FXUUHQW�'63�VHWWLQJV�DQG�UHWXUQ�D�WLPHRXW�VWDWXV��7KH
PHWHU�DQG�FKDQQHO�VHOHFWLRQ�LV�GHWHUPLQHG�E\�WKH�'63
SURJUDP�FXUUHQWO\�LQ�PHPRU\�DQG�LWV�SDUDPHWHU�VHWWLQJV��7KLV
FRPPDQG�LV�YDOLG�RQO\�LQ�2367DWH�5($'LQJ�PRGH�

$Q�H[HFXWLRQ�HUURU�ZLOO�EH�JHQHUDWHG�LI�WKHUH�LV�QR�EDWFK�PRGH
'63�SURJUDP�ORDGHG�RU�WKH�EDWFK�PRGH�'63�SURJUDP�LV�LQ
2367DWH�6(7XS�PRGH�

$�TXHU\�UHVSRQVH�ZLOO�EH�JHQHUDWHG�ZKHQ�HLWKHU�WKH�DFTXLVLWLRQ
FRPSOHWHV�RU�WKH�DFTXLVLWLRQ�WLPHV�RXW��VHH��'63�7,0HRXW��

7KH�UHVSRQVH�DUJXPHQW��VWDWXV��LQGLFDWHV�DFTXLVLWLRQ�WLPHG�RXW
VWDWXV��ZKHWKHU�WKH�TXHU\�FRPSOHWHG�LQ�WKH�VSHFLILHG�WLPH���,I
WKH�UHVSRQVH�LV����]HUR���WKH�FRPPDQG�GLG�127�WLPHRXW��$��
�RQH��UHVSRQVH�LQGLFDWHV�WKH�'63�DFTXLVLWLRQ�WLPHG�RXW�

127(��9DULRXV�UXQ�WLPH�HUURUV�FDQ�EH�JHQHUDWHG�E\�WKH�'63
GXULQJ�WKH�H[HFXWLRQ�RI�EDWFK�PRGH�FRPPDQGV��,W�LV
UHFRPPHQGHG�WR�FKHFN�WKH�HUURU�TXHXH��H�J���YLD��(551"
FRPPDQG��DIWHU�FRPSOHWLRQ�RI�WKH��'63�$&4;"���'63�5(35"�
DQG��'63�;)50"�FRPPDQGV�

7KH�UHVSRQVH�DUJXPHQW�LV�

• VWDWXV����QU�!���UDQJH��≥����≤����
'HIDXOW� �1RQH!

5HODWHG�&RPPDQGV� �'63�$&4;"���'63�65&3DUDPV���OLVW�DOO�FRPPDQGV�LQ�WDEOH
WKDW�DIIHFW�;)50"!

&RPPDQG�6\QWD[� �'63�;)50"

5HVSRQVH�6\QWD[� �'63�;)50"�VWDWXV

([DPSOH� :DSP:XFRM?

5HVSRQVH� :DSP:XFRM
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�� 'LJLWDO�*HQHUDWRU�&RPPDQGV
7KHVH�FRPPDQGV�VHW�SDUDPHWHUV�IRU�WKH�GLJLWDO�JHQHUDWRU��7KH�KHDGHU�SDWK�IRU�WKH�GLJLWDO
JHQHUDWRU�LV��'*(1���7KHVH�FRPPDQGV�DUH�LQYDOLG�DQG�ZLOO�FDXVH�H[HFXWLRQ�HUURUV�LI�XVHG
ZLWK�D�6\VWHP�7ZR�PRGHO�6<6������RU�6<6�������QR�GLJLWDO�JHQHUDWRU�KDUGZDUH��

)LJXUH������'LJLWDO�*HQHUDWRU�FRQWURO�SDQHO�VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV��$OVR�VHH�IROORZLQJ

ILJXUHV�

)LJXUH�������3DUW�RI�'LJLWDO�*HQHUDWRU�SDQHO��6LQH�'XDO�PRGH

)LJXUH������3DUW�RI�'LJLWDO�*HQHUDWRU�SDQHO��6LQH�2IIVHW�PRGH



:DGEN:AMPL Digital Generator Commands

9-2 System Two GPIB Programmer’s Reference

)LJXUH������3DUW�RI�'LJLWDO�*HQHUDWRU�SDQHO��6LQH�%XUVW�PRGH

)LJXUH������3DUW�RI�'LJLWDO�*HQHUDWRU�SDQHO��6LQH�9DULDEOH�3KDVH�PRGH

)LJXUH������3DUW�RI�'LJLWDO�*HQHUDWRU�SDQHO��6SHFLDO�0RQRWRQLFLW\�PRGH

)LJXUH������3DUW�RI�'LJLWDO�*HQHUDWRU�SDQHO��,0'�&&,)�')'�PRGH

)LJXUH������3DUW�RI�'LJLWDO�*HQHUDWRU�SDQHO��,0'�6037(�',1�PRGH
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�'*(1�$03/
6HWV�WKH�DPSOLWXGH�RI�WKH�VSHFLILHG�GLJLWDO�JHQHUDWRU�FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�$%�_�%�`

• DPSOLWXGH����QUI!���UDQJH��≥����≤�����))6�
�^�))6�_�'%)6�_�'%5�_�'%8�_�'%9�_�,'%5�_�3&7)V�_�9
_�93�_�933�`

'HIDXOW� ����))6

5HODWHG�&RPPDQGV� �'*(1�$03/"

&RPPDQG�6\QWD[� �'*(1�$03/�FKDQQHO��DPSOLWXGH

([DPSOH� :DGEN:AMPL A,1.00FFS

�'*(1�$03/"
5HWXUQV�WKH�RXWSXW�DPSOLWXGH�RI�WKH�VSHFLILHG�GLJLWDO�JHQHUDWRU
FKDQQHO�LQ�WKH�VSHFLILHG�XQLWV�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• XQLWV���^�))6�_�'%)6�_�'%5�_�'%8�_�'%9�_�,'%5�_
3&7)V�_�9�_�93�_�933�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• DPSOLWXGH����QUI!���UDQJH��≥����≤�����))6�
�^�))6�_�'%)6�_�'%5�_�'%8�_�'%9�_�,'%5�_�3&7)V�_�9
_�93�_�933�`

5HODWHG�&RPPDQGV� �'*(1�$035DWLR���'*(1�,0)5HT���'*(1�$03/

&RPPDQG�6\QWD[� �'*(1�$03/"�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �'*(1�$03/�UHVSRQVHBFKDQQHO��DPSOLWXGH

([DPSOH� :DGEN:AMPL? A, VP

5HVSRQVH� :DGEN:AMPL A,1.414VP
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�'*(1�$5%&RXQW"
5HWXUQV�WKH�QXPEHU�RI�JHQHUDWRU�DUELWUDU\�ZDYHIRUP�UHJLVWHUV
WKDW�FDQ�EH�GHILQHG�LQ�WKH�*3,%�PHPRU\�IRU�WKH�VSHFLILHG�VL]H
�LQ�VDPSOH�SRLQWV��

,I�D�QXPEHU�LV�SDVVHG�WKDW�LV�QRW�RQH�RI�WKH�YDOLG�VL]HV�LW�ZLOO�EH
URXQGHG�XS�WR�WKH�QH[W�KLJKHU�VL]H��)RU�DQ\�FRPPDQG
SDUDPHWHU�YDOXH�JUHDWHU�WKDQ�������WKH�UHVSRQVH�ZLOO�EH�EDVHG
RQ������SRLQWV�

7KH�TXHU\�DUJXPHQW�LV�

• SRLQWV����QU�!
��UDQJH������_�����_������_������_������_�������

7KH�UHVSRQVH�DUJXPHQW�LV�

• QXPEHU����QU�!

5HODWHG�&RPPDQGV� �'*(1�$5%6L]H���'*(1�$5%/RDG���'*(1�$5%:IP

&RPPDQG�6\QWD[� �'*(1�$5%&RXQW"�SRLQWV

5HVSRQVH�6\QWD[� �'*(1�$5%&RXQW�QXPEHU

([DPSOH� :DGEN:ARBCOUNT? 1024

5HVSRQVH� :DGEN:ARBCOUNT 119

�'*(1�$5%/RDG
/RDGV�DUELWUDU\�ZDYHIRUP�GDWD�LQWR�D�JHQHUDWRU�DUELWUDU\
ZDYHIRUP�UHJLVWHU��7KH�ZDYHIRUP�PXVW�FRPH�IURP�D�ILOH�WKDW
ZDV�JHQHUDWHG�XVLQJ�0$.(:$9��(;(��7KH�ILUVW�DUJXPHQW
VSHFLILHV�WKH�ZDYHIRUP�EXIIHU�WR�EH�ORDGHG��7KH�UDQJH�RI
YDOXHV�IRU�WKH�UHJLVWHU�DUJXPHQW�LV�GHWHUPLQHG�E\�WKH�FXUUHQWO\
GHILQHG�UHJLVWHU�VL]H��VHH��'*(1�$5%6L]H���$Q�HUURU�ZLOO�EH
JHQHUDWHG�LI�WKH�UHJLVWHU�LV�QRW�YDOLG�RU�LI�WKH�ZDYHIRUP�LV�ODUJHU
WKDQ�WKH�ZDYHIRUP�UHJLVWHU�VL]H��1R�VL]H�HUURU�ZLOO�EH�JHQHUDWHG
LI�GDWD�EORFN�VL]H�LV�OHVV�WKDQ�RU�HTXDO�WR�WKH�ZDYHIRUP�UHJLVWHU
VL]H�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• UHJLVWHU����QU�!���UDQJH��≥����≤�Q��VHH��'*(1�$5%6L]H��

• GDWD����GHILQLWH�OHQJWK�DUE�EORFN�GDWD!

5HODWHG�&RPPDQGV� �'*(1�$5%6L]H���'*(1�$5%:)0�

�'*(1�:)0���'287�65$7H���'*(1�$5%/RDG"

&RPPDQG�6\QWD[� �'*(1�$5%/RDG�UHJLVWHU��GDWD

([DPSOH� :DGEN:ARBLOAD 1,#43328bb...
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�'*(1�$5%/RDG"
5HWXUQV�WKH�FRQWHQWV�RI�WKH�JHQHUDWRU�DUELWUDU\�ZDYHIRUP
UHJLVWHU�LQ�GHILQLWH�OHQJWK�DUELWUDU\�EORFN�IRUPDW�

7KH�FRPPDQG�DUJXPHQW�LV�

• UHJLVWHU����QU�!���UDQJH��≥����≤�Q��VHH��'*(1�$5%6L]H��

7KH�UHVSRQVH�DUJXPHQWV�DUH�

• UHJLVWHU����QU�!���UDQJH��≥����≤�Q��VHH��'*(1�$5%6L]H��

• GDWD����GHILQLWH�OHQJWK�DUE�EORFN�GDWD!

5HODWHG�&RPPDQGV� �'*(1�$5%/RDG

&RPPDQG�6\QWD[� �'*(1�$5%/RDG"�UHJLVWHU

5HVSRQVH�6\QWD[� �'*(1�$5%/RDG�UHJLVWHU��GDWD

([DPSOH� :DGEN:ARBLOAD? 1

5HVSRQVH� :DGEN:ARBLOAD 1,#43328bb...

�'*(1�$5%6L]H
6SHFLILHV�WKH�FXUUHQW�VL]H�RI�WKH�GLJLWDO�JHQHUDWRU�DUELWUDU\
ZDYHIRUP�UHJLVWHUV��7KH�FXUUHQW�UHJLVWHU�VL]H�GHWHUPLQHV�KRZ
PDQ\�UHJLVWHUV�DUH�DYDLODEOH��7KH�IROORZLQJ�WDEOH�VKRZV�WKH
UHODWLRQVKLS�EHWZHHQ�WKH�UHJLVWHU�VL]H�DQG�WKH�QXPEHU�RI
DYDLODEOH�UHJLVWHUV�

Size Number of registers Wfm File Size

8192 16 24832

4096 31 12544

2048 62 6400

1024 119 3328

512 221 1794

256 388 1024

&KDQJLQJ�WKH�GLJLWDO�JHQHUDWRU�DUELWUDU\�ZDYHIRUP�UHJLVWHU�VL]H
ZLOO�FOHDU�WKH�ZDYHIRUP�UHJLVWHUV��EXW�QRW�'63�PHPRU\��,I�WKH
UHTXHVWHG�VL]H�LV�WKH�VDPH�DV�WKH�FXUUHQW�VL]H��WKH�ZDYHIRUP
UHJLVWHUV�ZLOO�QRW�EH�FOHDUHG�

$Q�HUURU�ZLOO�EH�UHSRUWHG�LI�'63�KDUGZDUH�LV�QRW�LQVWDOOHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• SRLQWV����QU�!���UDQJH������_�����_������_������_
�����_�������

'HIDXOW� ����

5HODWHG�&RPPDQGV� �'*(1�$5%/RDG���'*(1�$5%:)0�

�'*(1�:)0��'*(1�$5%6L]H"

&RPPDQG�6\QWD[� �'*(1�$5%6L]H�SRLQWV

([DPSOH� :DGEN:ARBSIZE 1024
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�'*(1�$5%6L]H"
5HWXUQV�WKH�VL]H��LQ�SRLQWV��RI�WKH�JHQHUDWRU�DUELWUDU\�ZDYHIRUP
UHJLVWHUV�

7KH�UHVSRQVH�DUJXPHQW�LV�

• SRLQWV����QU�!���UDQJH������_�����_������_������_
�����_�������

5HODWHG�&RPPDQGV� �'*(1�$5%6L]H

&RPPDQG�6\QWD[� �'*(1�$5%6L]H"

5HVSRQVH�6\QWD[� �'*(1�$5%6L]H�SRLQWV

([DPSOH� :DGEN:ARBSIZE?

5HVSRQVH� :DGEN:ARBSIZE 1024

�'*(1�$5%:IP
6SHFLILHV�ZKLFK�DUELWUDU\�ZDYHIRUP�UHJLVWHU�WR�ORDG��WUDQVIHU�
LQWR�WKH�'63�EDVHG�PHPRU\��GLJLWDO�JHQHUDWRU�ZDYHIRUP
EXIIHU���7KH�FRQWHQWV�RI�D�ZDYHIRUP�UHJLVWHU��VHH
�'*(1�$5%/RDG��FDQ�EH�FKDQJHG�ZLWKRXW�DIIHFWLQJ�WKH
RXWSXW�VLJQDO�LI�LW�KDV�DOUHDG\�EHHQ�ORDGHG�LQWR�WKH�'63
PHPRU\��GLJLWDO�JHQHUDWRU�ZDYHIRUP�EXIIHU��

7KH�GLJLWDO�JHQHUDWRU�KDV�WZR�ZDYHIRUP�EXIIHUV��FKDQQHO���DQG
FKDQQHO�����7KH�FRPPDQG�DOZD\V�UHTXLUHV�VSHFLILFDWLRQ�RI
ERWK�FKDQQHOV��7KH�ILUVW�SDUDPHWHU�VSHFLILHV�ZKDW�ZDYHIRUP
UHJLVWHU�WR�ORDG�LQWR�FKDQQHO���DQG�WKH�VHFRQG�SDUDPHWHU
VSHFLILHV�ZKDW�ZDYHIRUP�UHJLVWHU�WR�ORDG�LQWR�FKDQQHO���ZLWK
WKH�H[FHSWLRQV�PHQWLRQHG�EHORZ��XVLQJ�
�
�DV�D�SDUDPHWHU�

,I�RQO\�RQH�SDUDPHWHU�LV�]HUR��ERWK�FKDQQHOV�ZLOO�EH�ORDGHG
ZLWK�WKH�VDPH�ZDYHIRUP�UHJLVWHU��)RU�H[DPSOH���'*(1�$5%:
����ORDGV�ERWK�FKDQQHOV�ZLWK�ZDYHIRUP�UHJLVWHU����,I�ERWK
SDUDPHWHUV�DUH�]HUR��QR�DFWLRQ�LV�WDNHQ�

6\VWHP�7ZR�KDV�RQO\�RQH�VWHUHR�SDLU�RI�DUELWUDU\�ZDYHIRUP
EXIIHUV�WR�VHUYH�ERWK�GLJLWDO�DQG�DQDORJ��'�$��RXWSXW�QHHGV��$Q
DUELWUDU\�ZDYHIRUP�PD\�EH�VHQW�YLD�'�$�FRQYHUWHUV�WKURXJK
WKH�DQDORJ�RXWSXW�VWDJHV�ZKLOH�DQ\�RWKHU�ZDYHIRUP�LV
JHQHUDWHG�E\�WKH�GLJLWDO�JHQHUDWRU��RU�DQ�DUELWUDU\�ZDYHIRUP
PD\�EH�WUDQVPLWWHG�LQ�WKH�GLJLWDO�GRPDLQ�ZKLOH�DQ\�RWKHU
DQDORJ�RU�'63�JHQHUDWHG�ZDYHIRUP�LV�VHQW�IURP�WKH�DQDORJ
RXWSXWV��%XW��LI�DQ�DUELWUDU\�ZDYHIRUP�LV�GHVLUHG�DW�ERWK�DQDORJ
DQG�GLJLWDO�RXWSXWV�VLPXOWDQHRXVO\��WKH\�ZLOO�EH�IURP�WKH�VDPH
ZDYHIRUP�UHJLVWHU�DQG�DW�WKH�VDPH�VDPSOH�UDWH�

8S�WR�����VLQJOH�FKDQQHO��PRQR��JHQHUDWRU�DUELWUDU\
ZDYHIRUPV�PD\�EH�VWRUHG�LQ�ZDYHIRUP�UHJLVWHUV�XVLQJ�WKH
�'*(1�:)0/2$'�FRPPDQG��GHSHQGLQJ�RQ�WKH�VL]H�RI�HDFK
ZDYHIRUP�UHJLVWHU��VHH��'*(1�$5%6L]H��
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(UURUV�ZLOO�EH�UHSRUWHG�IRU�WKH�IROORZLQJ�FRQGLWLRQV�

• ,I�'63�KDUGZDUH�LV�QRW�LQVWDOOHG��D�FRPPDQG�HUURU�LV
UHSRUWHG�

• ,I�D�UHJLVWHU�KDV�QRW�EHHQ�ORDGHG��XVLQJ�WKH�$5%/RDG
FRPPDQG��LW�LV�XQGHILQHG��6SHFLI\LQJ�DQ�XQGHILQHG
UHJLVWHU�LQ�WKH�$5%:IP�FRPPDQG�FDXVHV�DQ�H[HFXWLRQ
HUURU�

7KH�QRUPDO�VHTXHQFH�RI�FRPPDQGV�LV�WR�VL]H�WKH�UHJLVWHUV
��'*(1�$5%6L]H��LI�UHJLVWHU�VL]H�GLIIHUHQW�WKDQ�WKH�GHIDXOW
QXPEHU�RI�SRLQWV�LV�UHTXLUHG���ORDG�WKH�UHJLVWHUV
��'*(1�$5%/RDG���VHOHFW�ZKLFK�UHJLVWHUV�ZLOO�EH�ORDGHG�LQWR
WKH�'63�JHQHUDWRU�PHPRU\���'*(1�$5%:IP���DQG�RXWSXW
WKH�GLJLWDO�JHQHUDWRU�DUELWUDU\�VLJQDO���'*(1�:)0
$5%,75$5<�RU��$*(1�:)0�'$$5ELWUDU\��

7KH�FRPPDQG�DUJXPHQWV�IRU�WKH�WZR�FKDQQHOV�DUH�

• ZIPUHJFK�����QU�!���UDQJH��≥����≤�Q��VHH
'*(1�$5%6L]H��

• ZIPUHJFK�����QU�!���UDQJH��≥����≤�Q��VHH
'*(1�$5%6L]H��

5HODWHG�&RPPDQGV� �'*(1�$5%/RDG���'*(1�$5%6L]H���'*(1�:)0

&RPPDQG�6\QWD[� �'*(1�$5%:IP�ZIPUHJFK���ZIPUHJFK�

([DPSOH� :DGEN:ARBWFM 3,2

�'*(1�$5%:IP"
5HWXUQV�WKH�JHQHUDWRU�DUELWUDU\�ZDYHIRUP�UHJLVWHUV�ODVW�ORDGHG
LQWR�WKH�'63�PHPRU\�IRU�HDFK�RXWSXW�FKDQQHO���,I�WKH�'63
PHPRU\�IRU�D�FKDQQHO�KDV�QRW�EHHQ�ORDGHG�WKH�UHVSRQVH�ZLOO
EH����]HUR���,I�DIWHU�D�ZDYHIRUP�KDV�EHHQ�WUDQVIHUUHG��WKH
ZDYHIRUP�UHJLVWHUV�DUH�UHVL]HG��DOO�UHJLVWHUV�ZLOO�EH�FOHDUHG��DQG
WKH�UHVSRQVH�WR�WKH�$5%:IP"�ZLOO�EH�����7KH�FRQWHQWV�RI�WKH
'63�ZDYHIRUP�EXIIHU�ZLOO�QRW�EH�FKDQJHG�

$Q�HUURU�ZLOO�EH�UHSRUWHG�LI�'63�KDUGZDUH�LV�QRW�LQVWDOOHG�

5HVSRQVH�DUJXPHQW�V��

• ZIPUHJFK����QU�!���UDQJH��≥����≤�Q��VHH
'*(1�$5%6L]H��

• ZIPUHJFK����QU�!���UDQJH��≥����≤�Q��VHH
'*(1�$5%6L]H��

5HODWHG�&RPPDQGV� �'*(1�:)0

&RPPDQG�6\QWD[� �'*(1�$5%:IP"

5HVSRQVH�6\QWD[� �'*(1�$5%:IP�ZIPUHJFK���ZIPUHJFK�

([DPSOH� :DGEN:ARBWFM?

5HVSRQVH� :DGEN:ARBWFM 3,2
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�'*(1�%85LQWHUYDO
6HWV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�LQWHUYDO�IRU�WKH�6LQH
%XUVW�DQG�6LQH�6KDSHG�GLJLWDO�JHQHUDWRU�ZDYHIRUPV��7KH�EXUVW
LQWHUYDO�LV�WKH�VXP�RI�WKH�EXUVW�RQ�WLPH�DQG�WKH�EXUVW�RII�WLPH�

&RPPDQGV�DIIHFWLQJ�WKH�EXUVW�LQWHUYDO�DQG�EXUVW�RQ�WLPH�PXVW
EH�LVVXHG�LQ�D�VHTXHQFH�WKDW�HQVXUHV�WKH�EXUVW�RQ�WLPH�LV
DOZD\V�OHVV�WKDQ�WKH�EXUVW�LQWHUYDO�

7KH�FRPPDQG�DUJXPHQW�LV�

• F\FOHV����QU�!���UDQJH��≥����≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� �'*(1�%85LQWHUYDO"���'*(1�%857LPHRQ�

�'*(1�%85/HYHO���'*(1�:)0

&RPPDQG�6\QWD[� �'*(1�%85LQWHUYDO�F\FOHV

([DPSOH� :DGEN:BURINTERVAL 1000

�'*(1�%85LQWHUYDO"
5HWXUQV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�LQWHUYDO��VHH�GLDJUDP
XQGHU��'*(1�%85LQWHUYDO��

5HVSRQVH�DUJXPHQW�V��

• F\FOHV����QU�!���UDQJH��≥����≤��������

5HODWHG�&RPPDQGV� �'*(1�%85LQWHUYDO

&RPPDQG�6\QWD[� �'*(1�%85LQWHUYDO"

5HVSRQVH�6\QWD[� �'*(1�%85LQWHUYDO�F\FOHV

([DPSOH� :DGEN:BURINTERVAL?

5HVSRQVH� :DGEN:BURINTERVAL 1000

�'*(1�%85/HYHO
6HWV�WKH�DPSOLWXGH�RI�WKH�6LQH�%XUVW�ZDYHIRUP�VLJQDO�GXULQJ
WKH��EXUVW�RII�WLPH���VHH�GLDJUDP�XQGHU
�'*(1�%85,17(59$/���7KLV�DPSOLWXGH�LV�H[SUHVVHG�DV�D
SHUFHQWDJH�RI�WKH��EXUVW�RQ�WLPH��DPSOLWXGH���'RHV�QRW�DSSO\
WR�6LQH�6KDSHG�%XUVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• OHYHO����QUI!���UDQJH��≥��H����≤�����^�;B<�_�'%�_�3&7�_
330�`

'HIDXOW� ������;B<

5HODWHG�&RPPDQGV� �'*(1�$03/���'*(1�%85LQWHUYDO���'*(1�%857LPHRQ�
�'*(1�%85/HYHO"���'*(1�:)0

&RPPDQG�6\QWD[� �'*(1�%85/HYHO�OHYHO

([DPSOH� :DGEN:BURLEVEL 12.5PCT
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�'*(1�%85/HYHO"
5HWXUQV�WKH�6LQH�%XUVW�ZDYHIRUP�EXUVW�RII�WLPH�DPSOLWXGH��DV�D
SHUFHQWDJH�RI�WKH�EXUVW�RQ�WLPH�DPSOLWXGH��

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�;B<�_�'%�_�3&7�_�330�`

5HVSRQVH�DUJXPHQW�V��

• OHYHO����QUI!�^�;B<�_�'%�_�3&7�_�330�`

5HODWHG�&RPPDQGV� �'*(1�%85/HYHO

&RPPDQG�6\QWD[� �'*(1�%85/HYHO"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�%85/HYHO�OHYHO

([DPSOH� :DGEN:BURLEVEL? PCT

5HVSRQVH� :DGEN:BURLEVEL 12.5PCT

�'*(1�%857LPHRQ
6HWV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�6LQH�%XUVW�DQG�6LQH�6KDSHG
%XUVW�ZDYHIRUPV�EXUVW�RQ�WLPH��&RPPDQGV�PXVW�EH�VHQW�LQ�DQ
RUGHU�WKDW�HQVXUHV�WKLV�VHWWLQJ�ZLOO�DOZD\V�EH�OHVV�WKDQ�WKH�EXUVW
LQWHUYDO��,I�D�FRPPDQG�LV�VHQW�WKDW�ZRXOG�UHVXOW�LQ�WKH�EXUVW�RQ
WLPH�EHLQJ�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�EXUVW�LQWHUYDO��DQ
H[HFXWLRQ�HUURU�ZLOO�EH�UHSRUWHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• F\FOHV����QU�!���UDQJH��≥����≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� �'*(1�%85LQWHUYDO���'*(1�%85/HYHO�

�'*(1�:)0���'*(1�%857LPHRQ"

&RPPDQG�6\QWD[� �'*(1�%857LPHRQ�F\FOHV

([DPSOH� :DGEN:BURTIMEON 50

�'*(1�%857LPHRQ"
5HWXUQV�WKH�OHQJWK��LQ�F\FOHV��RI�WKH�EXUVW�RQ�WLPH�

5HVSRQVH�DUJXPHQW�V��

• F\FOHV����QU�!���UDQJH��≥����≤��������

5HODWHG�&RPPDQGV� �'*(1�%857LPHRQ

&RPPDQG�6\QWD[� �'*(1�%857LPHRQ"

5HVSRQVH�6\QWD[� �'*(1�%857LPHRQ�F\FOHV

([DPSOH� :DGEN:BURTIMEON?

5HVSRQVH� :DGEN:BURTIMEON 50
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�'*(1�&&,)
7KHVH�FRPPDQGV�VHW�WKH�,0'�SDUDPHWHUV�IRU�WKH�GLJLWDOO\�JHQHUDWHG�&&,)�ZDYHIRUP��7KHVH
SDUDPHWHUV�DUH�XVHG�ZKHQHYHU�WKH�&&,)�ZDYHIRUP�LV�VHOHFWHG�ZLWK�WKH��'*(1�:)0�,0'�
&&,)�FRPPDQG�

�'*(1�&&,)�&)5HT
6HWV�WKH�FHQWHU�IUHTXHQF\�RI�WKH�WZR�WRQH�GLJLWDOO\�JHQHUDWHG
&&,)�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP��7KH�WZR�WRQHV�ZLOO�EH
HTXDOO\�VSDFHG�DERYH�DQG�EHORZ�WKLV�FHQWHU�IUHTXHQF\��WKHUH�LV
QR�VLJQDO�DW�WKH�FHQWHU�IUHTXHQF\��

7KH�PD[LPXP�&&,)�FHQWHU�IUHTXHQF\�LV�GHSHQGHQW�RQ�WKH
LQWHUQDO�VDPSOH�UDWH�VHW�E\�WKH��'287�5$7(�FRPPDQG��7KH
PD[LPXP�IUHTXHQF\�PD\�EH�FDOFXODWHG�ZLWK�WKH�IRUPXOD�

0D[�&)5(4�≤��,QWHUQDO�VDPSOH�UDWH��������r��,0)5(4������

7KXV�WKH�PD[LPXP�IUHTXHQF\�DW�������+]�VDPSOH�UDWH�ZLWK
,0)5(4�VHW�WR����+]�ZRXOG�EH��������.+]�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��≥�������≤�0D[�&)5(4
DERYH��
�^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`

'HIDXOW� ������+=

5HODWHG�&RPPDQGV� �'*(1�:)0�'*(1�&&,)�,0)5HT

&RPPDQG�6\QWD[� �'*(1�&&,)�&)5HT�IUHTXHQF\

([DPSOH� :DGEN:CCIF:CFREQ 15000HZ

�'*(1�&&,)�&)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�FHQWHU�IUHTXHQF\�RI�WKH�WZR
WRQH�GLJLWDOO\�JHQHUDWHG�&&,)�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_
)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �'*(1�&&,)�&)5HT

&RPPDQG�6\QWD[� �'*(1�&&,)�&)5HT"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�&&,)�&)5HT�IUHTXHQF\

([DPSOH� :DGEN:CCIF:CFREQ? HZ

5HVSRQVH� :DGEN:CCIF:CFREQ 1500HZ
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�'*(1�&&,)�,0)5HT
6HWV�WKH�GLIIHUHQFH�IUHTXHQF\�RI�WKH�WZR�WRQH�GLJLWDOO\
JHQHUDWHG�&&,)�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�LQ�KHUW]�XQLWV�
7KH�PD[LPXP�GLIIHUHQFH�IUHTXHQF\�LV�GHSHQGHQW�RQ�WKH
LQWHUQDO�VDPSOH�UDWH�DQG�WKH�SUHVHQW�VHWWLQJ�RI�WKH�&&,)�FHQWHU
IUHTXHQF\�VHW�E\�WKH��'*(1�&&,)�&)5(4�FRPPDQG�EXW�PD\
QRW�EH�JUHDWHU�WKDQ������+]��7KH�PD[LPXP�VHWWLQJ�PD\�EH
FDOFXODWHG�ZLWK�WKH�IRUPXOD�

0D[�,0)5(4� ���������,QWHUQDO�6DPSOH�5DWH��r�&)5(4����

7KXV�WKH�PD[LPXP�,0)5(4�IRU�DQ�LQWHUQDO�VDPSOH�UDWH�RI
�����N+]�ZLWK�D�&)5(4�RI����N+=�ZRXOG�EH�������N+]�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��≥�������≤�������

'HIDXOW� ��

5HODWHG�&RPPDQGV� �'*(1�:)0��'*(1�&&,)�&)5HT

&RPPDQG�6\QWD[� �'*(1�&&,)�,0)5HT�IUHTXHQF\

([DPSOH� :DGEN:CCIF:IMFREQ 500

�'*(1�&&,)�,0)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�GLIIHUHQFH�IUHTXHQF\�RI�WKH
WZR�WRQH�GLJLWDOO\�JHQHUDWHG�&&,)�LQWHUPRGXODWLRQ�WHVW
ZDYHIRUP�LQ�KHUW]�XQLWV�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!���UDQJH��≥�����≤�������

5HODWHG�&RPPDQGV� �'*(1�&&,)�,0)5HT

&RPPDQG�6\QWD[� �'*(1�&&,)�,0)5HT"

5HVSRQVH�6\QWD[� �'*(1�&&,)�,0)5HT�IUHTXHQF\

([DPSOH� :DGEN:CCIF:IMFREQ?

5HVSRQVH� :DGEN:CCIF:IMFREQ 500
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�'*(1�',7+HUW\SH
'LVDEOHV�GLJLWDO�JHQHUDWRU�GLWKHU��121(��RU�VHOHFWV�IURP�RQH�RI
WKUHH�FKRLFHV�RI�SUREDELOLW\�GLVWULEXWLRQ�IXQFWLRQ�DQG�IUHTXHQF\
VSHFWUXP��'LWKHU�LV�UDQGRP�QRLVH�RI�RQH�KDOI�/6%��UHFWDQJXODU�
RU�RQH�/6%��WULDQJXODU��LQ�DPSOLWXGH��DGGHG�WR�WKH�GLJLWDO
RXWSXW�WR�LPSURYH�OLQHDULW\��UHGXFH�GLVWRUWLRQ��DQG�H[WHQG�WKH
G\QDPLF�UDQJH�EHORZ�WKH�WKHRUHWLFDO�XQGLWKHUHG�YDOXH��7KH
GLJLWDO�UHVROXWLRQ�DW�ZKLFK�GLWKHU�LV�DGGHG�LV�GHWHUPLQHG�E\�WKH
�'287�5(6ROXWLRQ�YDOXH�

7ULDQJXODU��75,��SUREDELOLW\�IXQFWLRQ�GLWKHU�KDV�QR�QRLVH
PRGXODWLRQ�HIIHFW�EXW�SURGXFHV�D�VOLJKWO\�ZRUVH�RXWSXW�VLJQDO
WR�QRLVH�UDWLR�VLQFH�LWV�PD[LPXP�DPSOLWXGH�LV�RQH�/6%��7KLV�LV
QRUPDOO\�WKH�SUHIHUUHG�FKRLFH�

5HFWDQJXODU��5(&7��SUREDELOLW\�IXQFWLRQ�GLWKHU�SURYLGHV�WKH
EHVW�VLJQDO�WR�QRLVH�GXH�WR�LWV�RQH�KDOI�/6%�DPSOLWXGH��EXW
VXIIHUV�IURP�PRGXODWLRQ�QRLVH�HIIHFWV�

6KDSHG��6+$3HG��GLWKHU�LV�WULDQJXODU�SUREDELOLW\�GLVWULEXWLRQ
QRLVH�ZLWK�D�ULVLQJ���G%�RFWDYH�VORSH�ZLWK�]HUR�G%�HIIHFW�DW����
WKH�VDPSOH�UDWH��WKXV�SODFLQJ�PRVW�RI�WKH�GLWKHU�SRZHU�DW
KLJKHU�IUHTXHQFLHV�ZKHUH�VRPH�IDOOV�RXW�RI�EDQG�RI�PRVW
GHYLFHV�DQG�ZKHUH�WKH�KXPDQ�KHDULQJ�V\VWHP�LV�OHVV�VHQVLWLYH�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�75,�_�121(�_�5(&7�_�6+$3HG�`

'HIDXOW� 75,

5HODWHG�&RPPDQGV� �'*(1�',7+HUW\SH"

&RPPDQG�6\QWD[� �'*(1�',7+HUW\SH�W\SH

([DPSOH� :DGEN:DITHERTYPE RECT

�'*(1�',7+HUW\SH"
5HWXUQV�WKH�FXUUHQWO\�VHOHFWHG�W\SH�RI�GLWKHU��RU�121(�LI
GLVDEOHG��

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�75,�_�121(�_�5(&7�_�6+$3HG�`

5HODWHG�&RPPDQGV� �'*(1�',7+HUW\SH

&RPPDQG�6\QWD[� �'*(1�',7+HUW\SH"

5HVSRQVH�6\QWD[� �'*(1�',7+HUW\SH�W\SH

([DPSOH� :DGEN:DITHERTYPE?

5HVSRQVH� :DGEN:DITHERTYPE RECT
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�'*(1�)54�
6HWV�D�IUHTXHQF\�IRU�WKH�GLJLWDOO\�JHQHUDWHG�VLQHZDYHV�DYDLODEOH
ZLWK�WKH��'*(1�:)0�IXQFWLRQV��7KH�IUHTXHQF\�RI�WKLV
VLQHZDYH�LV�GHILQHG�IRU�HDFK�ZDYHIRUP�IXQFWLRQ�LQ�WKH�WDEOH
EHORZ��7KH�PD[LPXP�IUHTXHQF\�LV�GHSHQGHQW�RQ�WKH�LQWHUQDO
VDPSOH�UDWH�VHW�E\�WKH��'287�5$7(�FRPPDQG�

SINE, BURSt
SINE, DCSine
SPECial POLarity

Single sinewave frequency for both channels A & B

SQUare Squarewave frequency subject to limited high
frequency resolution.

SINE, VPHase Single sinewave frequency for both channels A & B
with variable phase for channel B.

SINE, STEReo Channel A sinewave frequency

SINE, DUAL Two tone sinewave signal, controls the frequency of
the sinewave which may be set at reduced
amplitudes relative to Frequency 2.

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!
���UDQJH��≥�����≤����RI��'287�5$7(�LQ�+]�
�^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`
H�J���������+]�DW�������+]�VDPSOH�UDWH

'HIDXOW� ��������+=

5HODWHG�&RPPDQGV� �'*(1�:)0���'*(1�)54�

&RPPDQG�6\QWD[� �'*(1�)54��IUHTXHQF\

([DPSOH� :DGEN:FRQ1 15500HZ

�'*(1�)54�"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�)UHTXHQF\���FRQWURO�IRU
GLJLWDOO\�JHQHUDWHG�VLQHZDYHV�DYDLODEOH�ZLWK�WKH��'*(1�:)0
IXQFWLRQ�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_
)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �'*(1�)54�

&RPPDQG�6\QWD[� �'*(1�)54�"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�)54��IUHTXHQF\

([DPSOH� :DGEN:FRQ1? HZ

5HVSRQVH� :DGEN:FRQ1 1550HZ
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�'*(1�)54�
6HWV�RQH�RI�WKH�WZR�VLQHZDYH�IUHTXHQFLHV�DYDLODEOH�IRU�WKH
67(5HR�DQG�'8$/�GLJLWDOO\�JHQHUDWHG�ZDYHIRUPV�DYDLODEOH
ZLWK�WKH��'*(1�:)0�IXQFWLRQV��7KH�VLJQDO�GHILQLWLRQ�IRU�WKH
VLQHZDYH�DW�WKLV�IUHTXHQF\�LV�GHILQHG�IRU�HDFK�IXQFWLRQ�LQ�WKH
WDEOH�EHORZ�

SINE, STEReo Channel B sinewave frequency.

SINE, DUAL Controls the frequency of the sinewave
whose amplitude is determined by the
:DGEN:RATio command.

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!
���UDQJH��≥�����≤����RI��'287�5$7(�LQ�+]�
�^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`
H�J���������+]�DW�������+]�VDPSOH�UDWH

'HIDXOW� ��������+=

5HODWHG�&RPPDQGV� �'*(1�:)0���'*(1�)54�

&RPPDQG�6\QWD[� �'*(1�)54��IUHTXHQF\

([DPSOH� :DGEN:FRQ2 17500HZ

�'*(1�)54�"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�)UHTXHQF\���FRQWURO�IRU�WKH
67(5HR�DQG�'8$/�GLJLWDOO\�JHQHUDWHG�VLQHZDYHV�DYDLODEOH
ZLWK�WKH��'*(1�:)0�IXQFWLRQV�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_
)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �'*(1�)54�

&RPPDQG�6\QWD[� �'*(1�)54�"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�)54��IUHTXHQF\

([DPSOH� :DGEN:FRQ2? HZ

5HVSRQVH� :DGEN:FRQ2 17500HZ
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�'*(1�,19HUW
(QDEOHV�RU�GLVDEOHV�SKDVH�LQYHUVLRQ������GHJUHHV��RI�WKH�VLJQDO
RQ�WKH�VSHFLILHG�RXWSXW�FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$%�_�$�_�%�`

• VWDWH���^�2))�_�21�`

'HIDXOW� $%�2))

5HODWHG�&RPPDQGV� �'*(1�,19HUW"

&RPPDQG�6\QWD[� �'*(1�,19HUW�FKDQQHO��VWDWH

([DPSOH� :DGEN:INVERT A,ON

�'*(1�,19HUW"
5HWXUQV�WKH�VWDWH�RI�WKH�FKDQQHO�SKDVH�LQYHUVLRQ�VHWWLQJ��7KH
UHVSRQVH�ZLOO�EH�HLWKHU�21��LQYHUW�����GHJUHHV��RU�2))��QR
SKDVH�LQYHUVLRQ��

7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �'*(1�,19HUW

&RPPDQG�6\QWD[� �'*(1�,19HUW"�FKDQQHO

5HVSRQVH�6\QWD[� �'*(1�,19HUW�UHVSRQVHBFKDQQHO��VWDWH

([DPSOH� :DGEN:INVERT? A

5HVSRQVH� :DGEN:INVERT A,ON
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�'*(1�2))6HW
6SHFLILHV�WKH��'&�RIIVHW��IRU�WKH�'&6LQH�ZDYHIRUP��7KH
VSHFLILHG�YDOXH�LV�LQ�VLQH�HTXLYDOHQW�506�ZKHQ�RQH�RI�WKH
GLJLWDO�XQLWV�LV�VHOHFWHG��))6��3&7)V��RU�'%)6���7KHUHIRUH�WKH
DFWXDO�'&�RIIVHW�ZLOO�EH�������WLPHV�WKH�YDOXH�HQWHUHG��7KLV�LV
EHFDXVH�WKH�VLQH�DPSOLWXGH�LV�DOVR�H[SUHVVHG�LQ�VLQH�HTXLYDOHQW
9UPV�

7KH�RIIVHW�YDOXH�PD\�EH�VHW�RYHU�WKH�UDQJH�IURP������WR�����
))6��7KH�FRPELQHG�SHDN�DPSOLWXGH�RI�WKH�VLQHZDYH�SOXV�RIIVHW
YDOXH�FDQQRW�H[FHHG��������)6�RU��������))6�DQG�DQ�HUURU
ZLOO�EH�UHSRUWHG�LI�DQ�DWWHPSW�LV�PDGH�WR�FKDQJH�HLWKHU
SDUDPHWHU�WR�D�YDOXH�ZKLFK�ZRXOG�FDXVH�WKH�VXP�WR�H[FHHG
WKDW�UDQJH�

7KH�FRPPDQG�DUJXPHQW�LV�

• RIIVHW����QUI!���UDQJH��≥�������≤�����GHSHQGV�RQ�SHDN
VLQHZDYH�DPSOLWXGH�RI��'*(1�$03/��
�^�))6�_�'%)6�_�'%5�_�'%8�_�'%9�_�,'%5�_�3&7)V�_�9
_�93�_�933�`

'HIDXOW� ����))6

5HODWHG�&RPPDQGV� �'*(1�2))6HW"���'*(1�$03/

&RPPDQG�6\QWD[� �'*(1�2))6HW�RIIVHW

([DPSOH� :DGEN:OFFSET 0.25FFS

�'*(1�2))6HW"
5HWXUQV�WKH�FXUUHQW�RIIVHW�VHWWLQJ�IRU�WKH�'&6LQH�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�))6�_�'%)6�_�'%5�_�'%8�_�'%9�_�,'%5�_
3&7)V�_�9�_�93�_�933�`

5HVSRQVH�DUJXPHQW�V��

• RIIVHW����QUI!�^�))6�_�'%)6�_�'%5�_�'%8�_�'%9�_
,'%5�_�3&7)V�_�9�_�93�_�933�`

5HODWHG�&RPPDQGV� �'*(1�2))6HW

&RPPDQG�6\QWD[� �'*(1�2))6HW"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�2))6HW�RIIVHW

([DPSOH� :DGEN:OFFSET? FFS

5HVSRQVH� :DGEN:OFFSET .25FFS
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�'*(1�2873XW
6HWV�WKH�GLJLWDO�JHQHUDWRU�RXWSXWV�RQ�RU�RII��:KHQ�2))��WKH
RXWSXW�LV�GLJLWDO�]HUR�VLJQDO��2))�GRHV�QRW�GLVDEOH�RXWSXW
GLWKHU��WKHUHIRUH�D�VPDOO�RXWSXW�VLJQDO�ZLOO�H[LVW�LI�GLWKHU�LV�21
EXW��'*(1�287387�LV�2))�

• 2))�WXUQV�ERWK�$�DQG�%�RXWSXWV�2))�

• $%�WXUQV�ERWK�$�DQG�%�RXWSXWV�21�

• $�WXUQV�$�RXWSXW�21�DQG�%�RXWSXW�2))�

• %�WXUQV�%�RXWSXW�21�DQG�$�RXWSXW�2))�

7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�2))�_�$�_�$%�_�%�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �'*(1�2873XW"���'*(1�287RQ

&RPPDQG�6\QWD[� �'*(1�2873XW�FKDQQHO

([DPSOH� :DGEN:OUTPUT A

�'*(1�2873XW"
5HWXUQV�WKH�RXWSXW�VWDWH�RI�WKH�GLJLWDO�JHQHUDWRU�

5HVSRQVH�DUJXPHQW�V��

• FKDQQHO���^�2))�_�$�_�$%�_�%�`

5HODWHG�&RPPDQGV� �'*(1�2873XW

&RPPDQG�6\QWD[� �'*(1�2873XW"

5HVSRQVH�6\QWD[� �'*(1�2873XW�FKDQQHO

([DPSOH� :DGEN:OUTPUT?

5HVSRQVH� :DGEN:OUTPUT A

�'*(1�5$7LR
6HWV�WKH�UDWLR�RI�WKH�)54��VLQHZDYH�DPSOLWXGH�UHODWLYH�WR�WKH
DPSOLWXGH�RI�WKH�)54��VLQHZDYH�IRU�WKH�GLJLWDOO\�JHQHUDWHG
'8$/�VLQHZDYH�ZDYHIRUP�DYDLODEOH�ZLWK�WKH��'*(1�:)0
6,1(��'8$/�IXQFWLRQ��7KH�)54��VLQHZDYH�DPSOLWXGH�ZLOO
DOZD\V�EH�� �WKH�)54��VLQHZDYH�DPSOLWXGH�E\�WKLV�UDWLR�

7KH�FRPPDQG�DUJXPHQW�LV�

• UDWLR����QUI!���UDQJH��≥��H����≤�����^�;B<�_�'%�_�3&7�_
330�`

'HIDXOW� ������;B<

5HODWHG�&RPPDQGV� �'*(1�)54����'*(1�)54�

&RPPDQG�6\QWD[� �'*(1�5$7LR�UDWLR

([DPSOH� :DGEN:RATIO -50DB
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�'*(1�5$7LR"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�UDWLR�RI�WKH�)UHTXHQF\��
VLQHZDYH�DPSOLWXGH�UHODWLYH�WR�WKH�DPSOLWXGH�RI�WKH�)UHTXHQF\
��VLQHZDYH�IRU�WKH�'8$/�GLJLWDOO\�JHQHUDWHG�VLQHZDYH
ZDYHIRUP�DYDLODEOH�ZLWK�WKH��'*(1�:)0�6,1(��'8$/
IXQFWLRQ�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�;B<�_�'%�_�3&7�_�330�`

5HVSRQVH�DUJXPHQW�V��

• UDWLR����QUI!�^�;B<�_�'%�_�3&7�_�330�`

5HODWHG�&RPPDQGV� �'*(1�)54����'*(1�)54�

&RPPDQG�6\QWD[� �'*(1�5$7LR"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�5$7LR�UDWLR

([DPSOH� :DGEN:RATio? DB

5HVSRQVH� :DGEN:RATIO -0.5DB
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�'*(1�5()
7KHVH�FRPPDQGV�VHW�WKH�SDUDPHWHUV�IRU�WKH�GLJLWDO�JHQHUDWRU�XQLWV�WKDW�UHTXLUH�UHIHUHQFH
YDOXHV�

�'*(1�5()�'%5
6HWV�WKH�GLJLWDO�JHQHUDWRU�'%5�XQLW�UHIHUHQFH�YDOXH��%RWK
DQDORJ�DQG�GLJLWDO�UHIHUHQFH�XQLWV�PD\�EH�XVHG�ZKHQ
VSHFLI\LQJ�WKLV�'%5�UHIHUHQFH�

$QDORJ�XQLWV��9��9S��9SS��G%X��G%9��DUH�SURYLGHG�DV�DQ�DLG
IRU�'$&�WHVWLQJ��7KXV�LI�WKH�GLJLWDO�JHQHUDWRU�RXWSXW�XQLW�RI
'%5�LV�XVHG��WKHQ�WKH�RXWSXW�PD\�EH�VHW�LQ�'%5�UHODWLYH�WR�WKH
IXOO�VFDOH�RXWSXW�RI�D�'$&�SURYLGHG�WKDW�WKH��'*(1�5()�9)6
UHIHUHQFH�KDV�EHHQ�VHW�WR�WKH�IXOO�VFDOH�RXWSXW�YROWDJH�RI�WKH
'$&��7KLV�FRQYHQLHQFH�SHUPLWV�VSHFLI\LQJ�WKH�'$&�GLJLWDO
LQSXW��FRQQHFWHG�WR�WKH�6\VWHP�7ZR�'LJLWDO�2XWSXW��LQ�WHUPV�RI
'$&�DQDORJ�RXWSXW�XQLWV��)RU�H[DPSOH��WKH�GLJLWDO�JHQHUDWRU
9)6�UHIHUHQFH�VKRXOG�EH�VHW�WR����9�IRU�D�'$&�ZLWK�D�IXOO�VFDOH
RXWSXW�RI����9��7KH�GLJLWDO�JHQHUDWRU�RXWSXW�PD\�EH�WR�VHW
GULYH�WKH�'$&�WR�LWV����9�IXOO�VFDOH�RXWSXW�E\�VHWWLQJ�WKH�GLJLWDO
JHQHUDWRU�'%5�UHIHUHQFH�YDOXH�WR����9�DQG�VSHFLI\LQJ�D�GLJLWDO
JHQHUDWRU�RXWSXW�RI�����'%5�

7KH�FRPPDQG�DUJXPHQW�LV�

• VHWWLQJ����QUI!���UDQJH��≥���(����≤��(����
�^�))6�_�'%)6�_�'%8�_�'%9�_�3&7)V�_�9�_�93�_�933�`

'HIDXOW� �������))6

5HODWHG�&RPPDQGV� �'*(1�5()�'%5"

&RPPDQG�6\QWD[� �'*(1�5()�'%5�VHWWLQJ

([DPSOH� :DGEN:REF:DBR 0.80 FFS

�'*(1�5()�'%5"
5HWXUQV�WKH�FXUUHQW�'%5�XQLW�UHIHUHQFH�VHWWLQJ�IRU�WKH�GLJLWDO
JHQHUDWRU�LQ�WKH�VSHFLILHG�XQLWV�

127(��7KH�'%5�GLJLWDO�UHIHUHQFH�VHWWLQJV��XQLWV�RI�))6���)6�
G%)6��DUH�VHW�UHODWLYH�WR�WKH�FXUUHQW�9)6�UHIHUHQFH�VHWWLQJ
�9ROW�)6���$�'%5�UHIHUHQFH�TXHU\�ZLWK�DQDORJ�XQLWV��XQLWV�RI�9�
9S��9SS��G%X��G%9��ZLOO�UHWXUQ�D�YDOXH�WKDW�LV�SURSRUWLRQDO�WR
WKH�'%5�GLJLWDO�UHIHUHQFH�VHWWLQJV�WLPHV�WKH�9)6�UHIHUHQFH
VHWWLQJ��8VLQJ�EDVLF�XQLWV��9�DQG�))6��WKH�UHODWLRQVKLS�LQ
HTXDWLRQ�IRUP�ZRXOG�EH�

5()'%5��9�� ��5()9)6��9���5()'%5��))6�

)RU�H[DPSOH��LI�WKH�IROORZLQJ�UHIHUHQFH�VHWWLQJV�DUH�UHFHLYHG�E\
WKH�LQVWUXPHQW����'*(1�5()�'%5��))6�9)6�����WKH�UHVSRQVH
WR���'*(1�5()�'%5"�9��ZRXOG�EH���'*(1�5()�'%5���9���,I
WKH�9)6�UHIHUHQFH�LV�FKDQJHG�WR���9���'*(1�5()�9)6�����WKH
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UHVSRQVH�WR���'*(1�5()�'%5"�9��ZRXOG�EH
��'*(1�5()�'%5��9��

7KH�FRPPDQG�DUJXPHQWV�DUH�

• XQLWV���^�))6�_�'%)6�_�'%8�_�'%9�_�3&7)V�_�9�_�93�_
933�`

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJ����QUI!�^�))6�_�'%)6�_�'%8�_�'%9�_�3&7)V�_
9�_�93�_�933�`

5HODWHG�&RPPDQGV� �'*(1�5()�'%5

&RPPDQG�6\QWD[� �'*(1�5()�'%5"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�5()�'%5�VHWWLQJ

([DPSOH� :DGEN:REF:DBR? FFS

5HVSRQVH� :DGEN:REF:DBR 0.8FFS

�'*(1�5()�)5(4
6HWV�WKH�)5(4�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�GLJLWDO�JHQHUDWRU�
7KH�XQLW�LV�KHUW]�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��!����≤��(����

'HIDXOW� ������

5HODWHG�&RPPDQGV� �'*(1�5()�)5(4"

&RPPDQG�6\QWD[� �'*(1�5()�)5(4�IUHTXHQF\

([DPSOH� :DGEN:REF:FREQ 5000

�'*(1�5()�)5(4"
�5HWXUQV�WKH�)5(4�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�GLJLWDO
JHQHUDWRU��7KH�UHVSRQVH�XQLW�LV�KHUW]�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!

5HODWHG�&RPPDQGV� �'*(1�5()�)5(4

&RPPDQG�6\QWD[� �'*(1�5()�)5(4"

5HVSRQVH�6\QWD[� �'*(1�5()�)5(4�IUHTXHQF\

([DPSOH� :DGEN:REF:FREQ?

5HVSRQVH� :DGEN:REF:FREQ 5000
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�'*(1�5()�9)6
6HWV�WKH�9�)6�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�GLJLWDO�JHQHUDWRU��7KH
XQLW�LV�YROWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• YROWV����QUI!���UDQJH��≥���(����≤��(����

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'*(1�5()�9)6"

&RPPDQG�6\QWD[� �'*(1�5()�9)6�YROWV

([DPSOH� :DGEN:REF:VFS 10.5

�'*(1�5()�9)6"
5HWXUQV�WKH�9�)6�XQLW�UHIHUHQFH�YDOXH�IRU�WKH�GLJLWDO�JHQHUDWRU�
7KH�XQLW�LV�YROWV�

5HVSRQVH�DUJXPHQW�V��

• YROWV����QUI!

5HODWHG�&RPPDQGV� �'*(1�5()�9)6

&RPPDQG�6\QWD[� �'*(1�5()�9)6"

5HVSRQVH�6\QWD[� �'*(1�5()�9)6�YROWV

([DPSOH� :DGEN:REF:VFS?

5HVSRQVH� :DGEN:REF:VFS? 10.5

�'*(1�6$03OHV
6HWV�WKH�VDPSOHV�SHU�VWHS�SDUDPHWHU�IRU�WKH�PRQRWRQLFLW\�
ZDONLQJ�RQHV��DQG�ZDONLQJ�]HURV�VSHFLDO�ZDYHIRUPV�

)RU�PRQRWRQLFLW\��WKLV�VHWV�WKH�QXPEHU�RI�VDPSOHV�GXUDWLRQ�RI
HDFK�KDOI�F\FOH�RI�WKH�VTXDUHZDYH��7KH�PRQRWRQLFLW\
VTXDUHZDYH�UXQV�IRU�ILYH�FRPSOHWH�F\FOHV�DW�HDFK�RI�WKH�WHQ
ORZHVW�VWDWHV�RI�WKH�GLJLWDO�RXWSXW�VLJQDO��DW�WKH�RXWSXW
UHVROXWLRQ�>ZRUG�ZLGWK@�VHWWLQJ�RI�WKH��'287�5(6ROXWLRQ
FRPPDQG��

)RU�ZDONLQJ�RQHV�DQG�ZDONLQJ�]HURV��WKLV�VHWV�WKH�QXPEHU�RI
GLJLWDO�VDPSOHV�DW�HDFK�RXWSXW�VWDWH��7KXV��LQFUHDVLQJ�WKH�YDOXH
LQ�WKLV�ILHOG�ZLOO�VWUHWFK�WKH�F\FOH�RXW�LQ�WLPH�

7KH�FRPPDQG�DUJXPHQW�LV�

• VDPSOHVSHUVWHS����QU�!���UDQJH��≥����≤��������

'HIDXOW� �

5HODWHG�&RPPDQGV� �'*(1�6$03OHV"

&RPPDQG�6\QWD[� �'*(1�6$03OHV�VDPSOHVSHUVWHS

([DPSOH� :DGEN:SAMPLES 100
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�'*(1�6$03OHV"
5HWXUQV�WKH�FXUUHQW�VDPSOHV�SHU�VWHS�VHWWLQJ�IRU�WKH
PRQRWRQLFLW\��ZDONLQJ�RQHV��DQG�ZDONLQJ�]HURV�VSHFLDO
ZDYHIRUPV�

5HVSRQVH�DUJXPHQW�V��

• VDPSOHVSHUVWHS����QU�!

5HODWHG�&RPPDQGV� �'*(1�6$03OHV

&RPPDQG�6\QWD[� �'*(1�6$03OHV"

5HVSRQVH�6\QWD[� �'*(1�6$03OHV�VDPSOHVSHUVWHS

([DPSOH� :DGEN:SAMPLES?

5HVSRQVH� :DGEN:SAMPLES 100

�'*(1�6(7"
5HWXUQV�D�VWULQJ�WKDW�FRQWDLQV�DOO�RI�WKH�'LJLWDO�*HQHUDWRU
VHWWLQJV�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV���UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH�PHVVDJH
XQLW!@����

5HODWHG�&RPPDQGV� $OO�RWKHU�'LJLWDO�*HQHUDWRU�TXHULHV�

&RPPDQG�6\QWD[� �'*(1�6(7"

5HVSRQVH�6\QWD[� �'*(1�6(7�VHWWLQJV

([DPSOH� :DGEN:SET?

5HVSRQVH�
:DGEN:REF:FREQ 997;DBR 0.3873FFS;VFS 1;:DGEN
:OUTPUT AB;INVERT A,OFF;INVERT B,OFF;AMPL A,
1FFS;AMPL B,1FFS;BURTIMEON 1;BURLEVEL 0.25X_
Y;BURINTERVAL 3;RATIO 0.25X_Y;DITHER TRI;ARB
SIZE 8192;:DGEN:SMPTE:RATIO 0.25X_Y;HIFREQ 3
000HZ;IMFREQ 79.9999HZ;:DGEN:CCIF:CFR 10000H
Z;IMFREQ 80HZ;:DGEN:FRQ1 997.001HZ;FRQ2 999.
999HZ;VPHASE 0;OFFSET 0FFS;WFM SINE,SINE;SAM
PLES 1
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�'*(1�6037H
7KHVH�FRPPDQGV�VHW�WKH�SDUDPHWHUV�IRU�WKH�GLJLWDOO\�JHQHUDWHG�6037(�ZDYHIRUP��7KHVH
SDUDPHWHUV�DUH�XVHG�ZKHQHYHU�WKH�,0'�ZDYHIRUP�LV�VHOHFWHG�ZLWK�WKH��'*(1�:)0�6037H
FRPPDQG�

�'*(1�6037H�+,)5HT
6HWV�WKH�KLJK�IUHTXHQF\��XSSHU�IUHTXHQF\��RI�WKH�WZR�WRQH
GLJLWDOO\�JHQHUDWHG�6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!
��UDQJH��≥�������≤������������RI�LQWHUQDO�VDPSOH�UDWH��
�^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
2&76�_�3&7+]�`

'HIDXOW� �������+=

5HODWHG�&RPPDQGV� �'*(1�:)0��'*(1�6037H�,0)5HT�� '*(1�6037H�5$7LR

&RPPDQG�6\QWD[� �'*(1�6037H�+,)5HT�IUHTXHQF\

([DPSOH� :DGEN:SMPTE:HIFREQ 7000

�'*(1�6037H�+,)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�KLJK�IUHTXHQF\��XSSHU��RI
WKH�WZR�WRQH�GLJLWDOO\�JHQHUDWHG�6037(�LQWHUPRGXODWLRQ�WHVW
ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_
)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�2&76�_�3&7+]�`

5HODWHG�&RPPDQGV� �'*(1�6037H�+,)5HT

&RPPDQG�6\QWD[� �'*(1�6037H�+,)5HT"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�6037H�+,)5HT�IUHTXHQF\

([DPSOH� :DGEN:SMPTE:HIFREQ? HZ

5HVSRQVH� :DGEN:SMPTE:HIFREQ 7000
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�'*(1�6037H�,0)5HT
6HWV�WKH�ORZ�IUHTXHQF\�RI�WKH�WZR�WRQH�GLJLWDOO\�JHQHUDWHG
6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�LQ�KHUW]�XQLWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��≥�����≤������

'HIDXOW� �������

5HODWHG�&RPPDQGV� �'*(1�:)0��'*(1�6037H�+,)5HT��'*(1�5$7LR

&RPPDQG�6\QWD[� �'*(1�6037H�,0)5HT�IUHTXHQF\

([DPSOH� :DGEN:SMPTE:IMFREQ 250

�'*(1�6037H�,0)5HT"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�ORZ�IUHTXHQF\�RI�WKH�WZR
WRQH�GLJLWDOO\�JHQHUDWHG�6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP
LQ�KHUW]�XQLWV�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!

5HODWHG�&RPPDQGV� �'*(1�6037H�,0)5HT

&RPPDQG�6\QWD[� �'*(1�6037H�,0)5HT"

5HVSRQVH�6\QWD[� �'*(1�6037H�,0)5HT�IUHTXHQF\

([DPSOH� :DGEN:SMPTE:IMFREQ?

5HVSRQVH� :DGEN:SMPTE:IMFREQ 250

�'*(1�6037H�5$7LR
6HWV�WKH�DPSOLWXGH�UDWLR�RI�WKH�+,)5HT�VLQHZDYH�WR�WKH
,0)5HT�VLQHZDYH�IRU�WKH�GLJLWDOO\�JHQHUDWHG�6037(
LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP��5DQJHV�������G%�WR���G%�
��������WR���������330�WR��(���330���(���WR�����;�<�
7KH�+,)5HT�VLQHZDYH�DPSOLWXGH�ZLOO�DOZD\V�EH�OHVV�WKDQ�WKH
,0)5HT�VLQHZDYH�DPSOLWXGH�

7KH�FRPPDQG�DUJXPHQW�LV�

• UDWLR����QUI!���UDQJH��≥�H����≤�����^�;B<�_�'%�_�3&7�_
330�`

'HIDXOW� ������;B<

5HODWHG�&RPPDQGV� �'*(1�:)0���'*(1�6037H�+,)5HT��
�'*(1�6037(�,0)5HT���'*(1�6037H�5$7LR"

&RPPDQG�6\QWD[� �'*(1�6037H�5$7LR�UDWLR

([DPSOH� :DGEN:SMPTE:RATIO -10 DB
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�'*(1�6037H�5$7LR"
5HWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�DPSOLWXGH�UDWLR�RI�WKH
+,)5HT�VLQHZDYH�WR�WKH�,0)5HT�VLQHZDYH�IRU�WKH�GLJLWDOO\
JHQHUDWHG�6037(�LQWHUPRGXODWLRQ�WHVW�ZDYHIRUP�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�;B<�_�'%�_�3&7�_�330�`

5HVSRQVH�DUJXPHQW�V��

• UDWLR����QUI!�^�;B<�_�'%�_�3&7�_�330�`

5HODWHG�&RPPDQGV� �'*(1�6037H�5$7LR

&RPPDQG�6\QWD[� �'*(1�6037H�5$7LR"�XQLWV

5HVSRQVH�6\QWD[� �'*(1�6037H�5$7LR�UDWLR

([DPSOH� :DGEN:SMPTE:RATIO? DB

5HVSRQVH� :DGEN:SMPTE:RATIO -0.1DB

�'*(1�93+DVH
6HWV�WKH�SKDVH�RI�WKH�FKDQQHO�%�VLQHZDYH�UHODWLYH�WR�WKH
FKDQQHO�$�VLQHZDYH�IRU�WKH�GLJLWDOO\�JHQHUDWHG�93+DVH
VLQHZDYH�ZDYHIRUP�SURYLGHG�E\�WKH��'*(1�:)0�93+DVH
FRPPDQG��8QLWV�DUH�GHJUHHV�

7KH�FRPPDQG�DUJXPHQW�LV�

• SKDVH����QUI!���UDQJH��≥������≤������

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'*(1�:)0

&RPPDQG�6\QWD[� �'*(1�93+DVH�SKDVH

([DPSOH� :DGEN:VPHase 70.5

�'*(1�93+DVH"
5HWXUQV�WKH�SKDVH�RI�WKH�GLJLWDOO\�JHQHUDWHG�YDULDEOH�SKDVH
VLQHZDYH�ZDYHIRUPV�SURYLGHG�E\�WKH��'*(1�:)0�93+DVH
FRPPDQG��8QLWV�DUH�GHJUHHV�

5HVSRQVH�DUJXPHQW�V��

• SKDVH����QUI!

5HODWHG�&RPPDQGV� �'*(1�93+DVH

&RPPDQG�6\QWD[� �'*(1�93+DVH"

5HVSRQVH�6\QWD[� �'*(1�93+DVH�SKDVH

([DPSOH� :DGEN:VPHASE?

5HVSRQVH� :DGEN:VPHASE 70.5
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�'*(1�:)0
6SHFLILHV�WKH�ZDYHIRUP�WR�EH�JHQHUDWHG�E\�WKH�'LJLWDO
*HQHUDWRU���0DQ\�FRPPDQGV�IRU�WKH�'LJLWDO�*HQHUDWRU�DUH
DFWLYH�RQO\�ZKHQ�WKH�DSSURSULDWH�W\SH�RI�ZDYHIRUP�LV�VHOHFWHG�
)RU�H[DPSOH�WKH��'*(1�&&,)�&)5(4�FRPPDQG�FDQ�VHW�WKH
&&,)�FHQWHU�IUHTXHQF\��EXW�WKLV�VHWWLQJ�ZLOO�QRW�EH�XVHG�XQWLO
WKH�ZDYHIRUP�W\SH�LV�VHW�WR�&&,)�

6RPH�ZDYHIRUP�W\SHV�FDQ�EH�VSHFLILHG�ZLWK�RQO\�RQH
DUJXPHQW��EXW�PRVW�UHTXLUH�ERWK�DUJXPHQWV��7KH�ILUVW
DUJXPHQW�VSHFLILHV�WKH�W\SH�RI�ZDYHIRUP��7KH�VHFRQG
DUJXPHQW�VHOHFWV�WKH�VXE�W\SH�RI�WKDW�ZDYHIRUP�

,Q�WKH�FDVH�RI�6TXDUH�DQG�$5%LWUDU\�ZDYHIRUP�W\SHV��D�VHFRQG
DUJXPHQW�LV�QRW�UHTXLUHG���+RZHYHU��D�VHFRQG�SDUDPHWHU�RI
121(�ZLOO�EH�DFFHSWHG��ZLOO�QRW�FKDQJH�WKH�EHKDYLRU����7KLV
PHFKDQLVP�LV�EHLQJ�SURYLGHG�SULPDULO\�WR�VXSSRUW�PDFUR
GHILQLWLRQV��ZKHUH�WKH�FRPPDQG�DUJXPHQWV�PLJKW�EH�SDVVHG�DV
PDFUR�SDUDPHWHUV�

Waveform Type
(argument 1)

Waveform sub-Type(argument 2)

Arbitrary Wfm
(ARBitrary)

no argument required (but will accept NONE)

Intermodulation
Distortion (IMD)

CCIF (CCIF), SMPTE (SMPTe), DIM (DIM)

Maximum Length
Sequence MLS (MLS)

Pink #1 (P1), Pink #2 (P2), Pink #3 (P3), Pink #4 (P4), White #1
(W1), White #2 (W2), White #3 (W3), White #4 (W4)

Sine (SINE) Burst Sine (BURSt), Sine with DC offset (DCSine), Dual Sine
(DUAL), Normal Sine (SINE), Shaped Burst (SHAPed),  Stereo
Sine (STEReo), Variable Phase Sine (VPHase),

Noise (NOISe) Pink (PINK), White (WHITe), Burst USASI (USASi)

Special (SPCial) Constant Value (CONStant), JTEST Signal (JTESt),
Monotonicity (MONOtonic), Polarity (POLarity), Psuedo-
Random Noise (RANDom), Walking Zeros (WLK0), Walking
Ones (WLK1)

Square (SQUare) no argument required (but will accept NONE)

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�6,1(�_�$5%LWUDU\�_�,0'�_�0/6�_�12,6H�_
63&LDO�_�648DUH�`

• VXEW\SH���^�6,1(�_�%856W�_�&&,)�_�&216WDQW�_
'&6LQH�_�',0�_�'8$/�_�(46LQH�_�-7(6W�_�021RWRQLF�_
121(�_�2))6HW�_�3��_�3��_�3��_�3��_�3,1.�_�32/DULW\�_
5$1'RP�_�6+$3HG�_�6037H�_�67(5HR�_�86$6L�_
93+DVH�_�:��_�:��_�:��_�:��_�:+,7H�_�:/.��_
:/.��`

'HIDXOW� 6,1(��6,1(

5HODWHG�&RPPDQGV� �'*(1�:)0"

&RPPDQG�6\QWD[� �'*(1�:)0�W\SH>��VXEW\SH@

([DPSOH��� :DGEN:WFM SINE,DUAL
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([DPSOH��� :DGEN:WFM SQUARE

�'*(1�:)0"
5HWXUQV�WKH�FXUUHQW�GLJLWDO�JHQHUDWRU�ZDYHIRUP�EHLQJ
JHQHUDWHG��7KH�UHVSRQVH�ZLOO�FRQVLVW�RI�WZR�DUJXPHQWV
GHSHQGLQJ�RQ�WKH�W\SH�RI�ZDYHIRUP��6HH�WKH��'*(1�:)0
FRPPDQG�DERYH�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�6,1(�_�$5%LWUDU\�_�,0'�_�0/6�_�12,6H�_
63&LDO�_�648DUH�`

• VXEW\SH���^�6,1(�_�%856W�_�&&,)�_�&216WDQW�_
'&6LQH�_�',0�_�'8$/�_�(46LQH�_�-7(6W�_�021RWRQLF�_
121(�_�2))6HW�_�3��_�3��_�3��_�3��_�3,1.�_�32/DULW\�_
5$1'RP�_�6+$3HG�_�6037H�_�67(5HR�_�86$6L�_
93+DVH�_�:��_�:��_�:��_�:��_�:+,7H�_�:/.��_
:/.��`

5HODWHG�&RPPDQGV� �'*(1�:)0

&RPPDQG�6\QWD[� �'*(1�:)0"

5HVSRQVH�6\QWD[� �'*(1�:)0�W\SH>��VXEW\SH@

([DPSOH� :DGEN:WFM?

5HVSRQVH�� :DGEN:WFM SINE,DUAL

5HVSRQVH�� :DGEN:WFM SQUARE
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��� 'LJLWDO�,QSXW��2XWSXW��DQG

6WDWXV�%LW�&RPPDQGV

'LJLWDO�,QSXW�&RPPDQGV
7KH�KHDGHU�SDWK�IRU�'LJLWDO�,QSXW�FRPPDQGV�LV��',1�

)LJXUH�������',2�3DQHO��,QSXW�VHFWLRQ��VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV
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�',1�$03/"
5HWXUQV�WKH�SHDN�WR�SHDN�GLJLWDO�LQWHUIDFH�VLJQDO�DPSOLWXGH�LQ
YROWV��9SS�DW�WKH�IURQW�SDQHO�;/5��;/5�DQG�;/54��RU�%1&
�%1&�DQG�%1&4��FRQQHFWRU�VSHFLILHG�LQ�WKH��',1�)250DW
FRPPDQG���7KLV�FRPPDQG�LV�QRW�XVHIXO�ZKHQ�RSWLFDO
�237LFDO���WKH�UHDU�SDQHO�VHULDO��6(5LDO��RU�SDUDOOHO��3$5DOOHO�
FRQQHFWRUV�DUH�VHOHFWHG��,I�;/5�&RPPRQ�LV�VHOHFWHG�E\�WKH
)250DW�FRPPDQG��WKH�UHVSRQVH�VKRZV�FRPPRQ�PRGH�QRLVH
RU�VLJQDO�DPSOLWXGH�

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�'LJLWDO�,QSXW�9ROWPHWHU�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG�E\
WKH�DOJRULWKP�SDUDPHWHU�RI�WKH��6(77OLQJ�',1�FRPPDQG�
6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

5HVSRQVH�DUJXPHQW�V��

• DPSO����QUI!

• VHWWOHBWLPHRXW����QU�!

� 5HODWHG�&RPPDQGV� �',1�6(77OLQJ

&RPPDQG�6\QWD[� �',1�$03/"

5HVSRQVH�6\QWD[� �',1�$03/"�DPSO��VHWWOHBWLPHRXW

([DPSOH� :DIN:AMPL?

5HVSRQVH� :DIN:AMPL 5.4,0
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��',1�%$1'ZLGWK
6SHFLILHV�WKH�MLWWHU�PHDVXUHPHQW�EDQGZLGWK��-LWWHU�LV�RIWHQ
GRPLQDWHG�E\�ORZ�IUHTXHQF\�QRLVH��VR�WKH�YDOXH�RI�WKH
PHDVXUHG�MLWWHU�LV�OLNHO\�WR�LQFUHDVH�DV�WKH�ORZHU�EDQGZLGWK�OLPLW
LV�UHGXFHG�

7KH�DUJXPHQW�VSHFLILHV�WKH�ORZHU�OLPLW�RI�WKH�MLWWHU�EDQGZLGWK�
7KH�XSSHU�OLPLW�LV�DOZD\V�����N+]�

7KH�FRPPDQG�DUJXPHQW��LQ�KHUW]��LV�

• UDQJH����QU�!���UDQJH�����_�����_�����_�������

� 'HIDXOW� ���

5HODWHG�&RPPDQGV� �',1�%$1'ZLGWK"

&RPPDQG�6\QWD[� �',1�%$1'ZLGWK�UDQJH

([DPSOH� :DIN:BANDWIDTH 120

��',1�%$1'ZLGWK"
5HWXUQV�WKH�FXUUHQW�EDQGZLGWK�VHOHFWLRQ�IRU�WKH�'LJLWDO�,QSXW
MLWWHU�PHDVXUHPHQW�

5HVSRQVH�DUJXPHQW�V��

• UDQJH����QU�!���UDQJH�����_�����_�����_�������

� 5HODWHG�&RPPDQGV� �',1�%$1'ZLGWK

&RPPDQG�6\QWD[� �',1�%$1'ZLGWK"

5HVSRQVH�6\QWD[� �',1�%$1'ZLGWK�UDQJH

([DPSOH� :DIN:BANDWIDTH?

5HVSRQVH� :DIN:BANDWIDTH 120
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��',1�%,76"
5HWXUQV�D����ELW�GHFLPDO�LQWHJHU��RQO\�WKH�ORZ����ELWV�DUH
DYDLODEOH��WKH�WRS���ELWV�DUH�QRW�XVHG��LQGLFDWLQJ�WKH�VWDWH�RI�WKH
GLJLWDO�LQSXW�VLJQDO��,Q�$FWLYH�%LWV�PRGH��HDFK�ELW�SRVLWLRQ�LQ�WKH
UHVSRQVH�ZLOO�EH�VHW�LI�WKH�FRUUHVSRQGLQJ�ELW�KDV�FKDQJHG
ORJLFDO�VWDWH�VLQFH�WKH�ODVW���',1�02'(��FRPPDQG��,Q�'DWD
%LWV�PRGH��HDFK�ELW�SRVLWLRQ�LQ�WKH�UHVSRQVH�UHIOHFWV�WKH�VWDWH�RI
WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�GLJLWDO�LQSXW�VLJQDO�

7KH�OHIW�PRVW�DYDLODEOH�ELW��ELW�����FRUUHVSRQGV�WR�WKH�0RVW
6LJQLILFDQW�%LW��06%��RI�WKH�GLJLWDO�LQSXW�VLJQDO��7KH
SURIHVVLRQDO�DQG�FRQVXPHU�VWDQGDUGV�DOORZ�IRU�XS�WR����ELW
ZLGH�VLJQDOV��:KHQ�OHVV�WKDQ����ELWV�DUH�WUDQVPLWWHG��WKH
VWDQGDUGV�FDOO�IRU�WKH�GLJLWDO�DXGLR�GDWD�WR�EH�06%�MXVWLILHG�
7KXV��D����ELW�LQSXW�VLJQDO��VHH�GLDJUDP�EHORZ��ZLOO�VHW�WKH���
OHIW�PRVW�ELWV�����WKURXJK�����EXW�ELWV���WKURXJK���ZLOO�QRW�EH
VHW�VLQFH�WKH\�GR�QRW�FRQWDLQ�FKDQJLQJ�GDWD�

04 32331 24

20-bit Audio DataNot Used Not Set

Example format for 20-bit audio data

7KH�TXHU\�DUJXPHQW�LV�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• ELWV����QU�!

� 5HODWHG�&RPPDQGV� �',1�02'(

&RPPDQG�6\QWD[� �',1�%,76"�FKDQQHO

5HVSRQVH�6\QWD[� �',1�%,76�FKDQQHO��ELWV

([DPSOH� :DIN:BITS? A

5HVSRQVH� :DIN:BITS 32
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�',1�&2'LQJ"
5HWXUQV�WKH�VWDWH�RI�WKH�FRGLQJ�HUURU�IODJ�RI�WKH�GLJLWDO�LQSXW
VLJQDO��7KH�FRGLQJ�IODJ�LQGLFDWHV�D�GHYLDWLRQ�IURP�SURSHU
ELSKDVH�FRGLQJ�LQ�WKH�LQSXW�VHULDO�VWUHDP��LJQRULQJ�SUHDPEOHV��

$�UHVSRQVH�RI���LQGLFDWHV�D�FRGLQJ�HUURU��D�UHVSRQVH�RI��
LQGLFDWHV�QR�FRGLQJ�HUURU�

5HVSRQVH�DUJXPHQW�V��

• FRGLQJ����QU�!

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �',1�&2'LQJ"

5HVSRQVH�6\QWD[� �',1�&2'LQJ�FRGLQJ

([DPSOH� :DIN:CODING?

5HVSRQVH� :DIN:CODING 1

�',1�&21)LGHQFH"
5HWXUQV�WKH�VWDWH�RI�WKH�FRQILGHQFH�HUURU�IODJ�RI�WKH�GLJLWDO
LQSXW�VLJQDO��7KH�FRQILGHQFH�IODJ�LV�VHW�ZKHQ�WKH�UDWLR�EHWZHHQ
WKH�DPSOLWXGH�RI�WKH�WKUHH�8,�ORQJ�SXOVH�DQG�WKH�IROORZLQJ�RQH
8,�ORQJ�SXOVH�LQ�D�SUHDPEOH�EHFRPHV�ODUJH�HQRXJK�WR�FDXVH�DQ
LQFUHDVLQJ�SUREDELOLW\�RI�HUURUV�ZKHQ�VOLFLQJ�WKH�UHFHLYHG�VLJQDO
LQWR�ORJLF�KLJK�DQG�ORZ�YDOXHV�

$�UHVSRQVH�RI���LQGLFDWHV�WKDW�FRQILGHQFH�LV�VHW��LQFUHDVHG
SUREDELOLW\�RI�HUURUV���D�UHVSRQVH�RI���LQGLFDWHV�QRW�VHW��QR
FRQILGHQFH�SUREOHP��

5HVSRQVH�DUJXPHQW�V��

• FRQI����QU�!

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �',1�&21)LGHQFH"

5HVSRQVH�6\QWD[� �',1�&21)LGHQFH�FRQI

([DPSOH� :DIN:CONFIDENCE?

5HVSRQVH� :DIN:CONFIDENCE 1

�',1�'((0SKDVLV
6SHFLILHV�DQ\�GH�HPSKDVLV�WKDW�PD\�EH�QHFHVVDU\�WR
FRPSHQVDWH�IRU�SUH�HPSKDVLV�DSSOLHG�WR�WKH�DXGLR�VLJQDO�WR
SURGXFH�DQ�RYHUDOO�IODW�DXGLR�UHVSRQVH�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�2))�_�&'�_�&'*DLQ�_�-���_�-��*DLQ�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �',1�'((0SKDVLV"

&RPPDQG�6\QWD[� �',1�'((0SKDVLV�W\SH

([DPSOH� :DIN:DEEMPHASIS CD
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�',1�'((0SKDVLV"
5HWXUQV�WKH�FXUUHQWO\�VSHFLILHG�W\SH�RI�GH�HPSKDVLV�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�2))�_�&'�_�&'*DLQ�_�-���_�-��*DLQ�`

5HODWHG�&RPPDQGV� �',1�'((0SKDVLV

&RPPDQG�6\QWD[� �',1�'((0SKDVLV"

5HVSRQVH�6\QWD[� �',1�'((0SKDVLV�W\SH

([DPSOH� :DIN:DEEMPHASIS?

5HVSRQVH� :DIN:DEEMPHASIS CD

�',1�'(7HFWRU
6SHFLILHV�WKH�MLWWHU�PHDVXUHPHQW�GHWHFWRU�UHVSRQVH��7KLV
FRPPDQG�ZRUNV�LQ�FRQMXQFWLRQ�ZLWK�WKH�EDQGZLGWK�FRPPDQG
���',1�%$1'ZLGWK���WR�VXSSRUW�RSWLPDO�MLWWHU�PHDVXUHPHQWV�

7KH�FRPPDQG�DUJXPHQW�LV�

• UHVSRQVH���^�$9*�_�3($.�`

'HIDXOW� $9*

5HODWHG�&RPPDQGV� �',1�%$1'ZLGWK���',1�'(7HFWRU"

&RPPDQG�6\QWD[� �',1�'(7HFWRU�UHVSRQVH

([DPSOH� :DIN:DETECTOR AVG

�',1�'(7HFWRU"
5HWXUQV�WKH�FXUUHQW�MLWWHU�PHDVXUHPHQW�GHWHFWRU�UHVSRQVH��7KH
YDOLG�UHVSRQVHV�DUH�DYHUDJH��$9*��DQG�SHDN��3($.��

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVH���^�$9*�_�3($.�`

&RPPDQG�6\QWD[� �',1�'(7HFWRU"

5HVSRQVH�6\QWD[� �',1�'(7HFWRU�UHVSRQVH

([DPSOH� :DIN:DETECTOR?

5HVSRQVH� :DIN:DETECTOR AVG
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�',1�(55)ODJV"
5HWXUQV�WKH�VWDWH�RI�WKH�HUURU�IODJV�IRU�FHUWDLQ�SURSHUWLHV�RI�WKH
GLJLWDO�LQSXW�VLJQDO��7KHVH�HUURU�IODJV�DUH�FRQILGHQFH��ORFN�
FRGLQJ��SDULW\��DQG�YDOLGLW\�

7KH�&RQILGHQFH�IODJ�LV�VHW�����ZKHQ�WKH�UDWLR�EHWZHHQ�WKH
DPSOLWXGH�RI�WKH�WKUHH�8,�ORQJ�SXOVH�DQG�WKH�IROORZLQJ�RQH�8,�
ORQJ�SXOVH�LQ�D�SUHDPEOH�EHFRPHV�ODUJH�HQRXJK�WR�FDXVH�DQ
LQFUHDVLQJ�SUREDELOLW\�RI�HUURUV�ZKHQ�VOLFLQJ�WKH�UHFHLYHG�VLJQDO
LQWR�ORJLF�KLJK�DQG�ORZ�YDOXHV��$�VHW�FRQGLWLRQ�����LQGLFDWHV�D
FRQILGHQFH�SUREOHP�

7KH�/RFN�IODJ�����LQGLFDWHV�ZKHQ�WKH�GLJLWDO�LQSXW�SKDVH�
ORFNHG�ORRS�LV�XQDEOH�WR�ORFN�WR�WKH�LQFRPLQJ�VLJQDO��$�VHW
FRQGLWLRQ�����LQGLFDWHV�WKH�GLJLWDO�LQSXW�LV�QRW�ORFNHG�

7KH�&RGLQJ�IODJ�����LQGLFDWHV�D�GHYLDWLRQ�IURP�SURSHU�ELSKDVH
FRGLQJ�LQ�WKH�LQSXW�VHULDO�VWUHDP��LJQRULQJ�SUHDPEOHV���$�VHW
FRQGLWLRQ�����LQGLFDWHV�D�FRGLQJ�SUREOHP�

7KH�3DULW\�IODJ�����LQGLFDWHV�D�SDULW\�HUURU�LQ�D�VXEIUDPH�

7KH�,QYDOLG�IODJV�DUH�GULYHQ�GLUHFWO\�E\�WKH�9��9DOLGLW\��ELW
GHILQHG�LQ�WKH�3URIHVVLRQDO�DQG�&RQVXPHU�VWDQGDUGV��2QH
9DOLGLW\�ELW�LV�VHQW�LQ�HDFK�VXEIUDPH��$�VHW�FRQGLWLRQ����
LQGLFDWHV�LQYDOLG�

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�ELW�HQFRGLQJ�IRU�WKH�GHFLPDO
UHWXUQ�YDOXH�

Confidence Lock Coding Parity
A

Valid
B

Valid

Bit 6 5 4 3 2 1

Value 32 16 8 4 2 1

)RU�H[DPSOH��D�UHVSRQVH�RI����ZRXOG�LQGLFDWH�WKDW�/RFN�IODJ
DQG�WKH�&RGLQJ�IODJ�ZHUH�VHW��7KLV�LV�LQWHUSUHWHG�WR�PHDQ�WKDW
SKDVH�ORFN�IDLOHG�DQG�LPSURSHU�ELSKDVH�FRGLQJ�ZDV�GHWHFWHG�

$�UHVSRQVH�RI���LQGLFDWHV�QR�HUURUV�RI�DQ\�NLQG�

5HVSRQVH�DUJXPHQW�V��

• GLQBHUU����QU�!

5HODWHG�&RPPDQGV� �'287�,19$/,'

&RPPDQG�6\QWD[� �',1�(55)ODJV"

5HVSRQVH�6\QWD[� �',1�(55)ODJV�GLQBHUU

([DPSOH� :DIN:ERRFLAGS?

5HVSRQVH� :DIN:ERRFLAGS 20
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�',1�)250DW
6SHFLILHV�WKH�VRXUFH�IRU�WKH�GLJLWDO�LQSXW�VLJQDO��7KH�YDOLG
VRXUFHV�DUH�

Source Meaning

XLR (bal) Front panel XLR digital input connector, balanced

BNC (unbal) Front panel BNC digital input connector, unbalanced

Optical Front panel Toslink optical input connector

Gen Mon Digital generator XLR or BNC output connector

XLR w/EQ Front panel XLR with EQ for 100 meter cable roll-off

BNC w/EQ Front panel BNC with EQ for 100 meter cable roll-off

XLR Common Center tap of digital input transformer vs. ground

Serial Rear-panel general-purpose serial input connector

Parallel Rear-panel parallel input connector

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�%1&�_�%1&4�_�*(10RQ�_�237LFDO�_
3$5DOOHO�_�6(5LDO�_�;/5�_�;/5&RPPRQ�_�;/54�`

'HIDXOW� ;/5

5HODWHG�&RPPDQGV� �',1�)250DW"

&RPPDQG�6\QWD[� �',1�)250DW�VRXUFH

([DPSOH� :DIN:FORMAT XLR

�',1�)250DW"
5HWXUQV�WKH�FXUUHQW�GLJLWDO�LQSXW�VLJQDO�VRXUFH��7KH�YDOLG
UHVSRQVHV�DUH��;/5�EDO��;/5���%1&�XQEDO��%1&���2SWLFDO
�237LFDO���*HQ�0RQ��*(10RQ���;/5�Z�(4��;/54���%1&
Z�(4��%1&4���;/5�&RPPRQ��;/5&RPPRQ���6HULDO��6(5LDO��
DQG�3DUDOOHO��3$5DOOHO��

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�%1&�_�%1&4�_�*(10RQ�_�237LFDO�_
3$5DOOHO�_�6(5LDO�_�;/5�_�;/5&RPPRQ�_�;/54�`

5HODWHG�&RPPDQGV� �',1�)250DW

&RPPDQG�6\QWD[� �',1�)250DW"

5HVSRQVH�6\QWD[� �',1�)250DW�VRXUFH

([DPSOH� :DIN:FORMAT?

5HVSRQVH� :DIN:FORMAT XLR
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�',1�,03HGDQFH
6SHFLILHV�WKH�LQSXW�LPSHGDQFH�IRU�RQH�RI�WKH�;/5�RU�%1&
VHWWLQJV�RI�WKH�GLJLWDO�LQSXW�VRXUFH��VHH��',1�)250DW���7KH
WKUHH�;/5�VHWWLQJ��;/5��;/54��;/5&��VKDUH�WKH�VDPH�LQSXW
WHUPLQDWLRQ��HLWKHU�����RKP�RU�KLJK�LPSHGDQFH���DQG�WKH�WZR
%1&�VHWWLQJV�VKDUH�WKH�VDPH�LQSXW�WHUPLQDWLRQ��HLWKHU����RKP
RU�KLJK�LPSHGDQFH��

Connector Input Termination(s)

XLR 110 ohms, high impedance

BNC 75 ohms, high impedance

7KH�FRPPDQG�DUJXPHQW�LV�

• LQSXW���^�;/5�_�%1&�`

• WHUP���^�=����_�=���_�=+,�`

'HIDXOW� ;/5��=�����%1&��=��

5HODWHG�&RPPDQGV� �',1�,03HGDQFH"

&RPPDQG�6\QWD[� �',1�,03HGDQFH�LQSXW�WHUP

([DPSOH� :DIN:IMPEDANCE XLR, ZHI

�',1�,03HGDQFH"
5HWXUQV�WKH�LQSXW�LPSHGDQFH�IRU�WKH�VSHFLILHG�$(6�(%8�GLJLWDO
LQSXW�FRQQHFWRU��VHH��',1�)250DW���7KH�YDOLG�UHVSRQVHV�DUH
KLJK�LPSHGDQFH��=+,��DQG����2KPV��=����IRU�%1&�LQSXW��DQG
KLJK�LPSHGDQFH��=+,��DQG�����2KPV��=�����IRU�;/5�LQSXW�

7KH�TXHU\�DUJXPHQW�LV�

• LQSXW���^�;/5�_�%1&�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBLQSXW���^�;/5�_�%1&�`

• WHUP���^�=����_�=���_�=+,�`

5HODWHG�&RPPDQGV� �',1�,03HGDQFH

&RPPDQG�6\QWD[� �',1�,03HGDQFH"�LQSXW

5HVSRQVH�6\QWD[� �',1�,03HGDQFH�UHVSRQVHBLQSXW��WHUP

([DPSOH� :DIN:IMPEDANCE? XLR

5HVSRQVH� :DIN:IMPEDANCE XLR,ZHI
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�',1�,19DOLG"
5HWXUQV�WKH�VWDWH�RI�WKH�YDOLGLW\�ELWV�RI�WKH�GLJLWDO�LQSXW�VLJQDO
IRU�HDFK�VXEIUDPH��$�DQG�%���7KH�LQYDOLG�IODJV�DUH�GULYHQ
GLUHFWO\�E\�WKH�9��9DOLGLW\��ELW�GHILQHG�LQ�WKH�3URIHVVLRQDO�DQG
&RQVXPHU�VWDQGDUGV��2QH�9DOLGLW\�ELW�LV�VHQW�LQ�HDFK�VXEIUDPH�

$Q�UHVSRQVH�RI���LQGLFDWHV�WKDW�WKH�DXGLR�GDWD�LV�QRW�D�YDOLG
VLJQDO�

$Q�UHVSRQVH�RI���LQGLFDWHV�WKDW�WKDW�WKH�DXGLR�GDWD�LV�D�YDOLG
VLJQDO�

&RPPDQG�DUJXPHQW�V��

• VXEIUDPH���^�$�_�%��

5HVSRQVH�DUJXPHQW�V��

• VXEIUDPH���^�$�_�%��

• LQYDOLG����QU�!

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �',1�,19DOLG"�VXEIUDPH

5HVSRQVH�6\QWD[� �',1�,19DOLG�VXEIUDPH��LQYDOLG

([DPSOH� :DIN:INVALID? A

5HVSRQVH� :DIN:INVALID A,1

�',1�-,77HU"
5HWXUQV�WKH�MLWWHU�RI�WKH�FXUUHQWO\�VHOHFWHG�IURQW�SDQHO�;/5�
%1&��RU�RSWLFDO�LQSXW�FRQQHFWRU�VLJQDO��VHH��',1�)250DW��
7KLV�PHDVXUHPHQW�LV�VHQVLWLYH�WR�MLWWHU�RI�WKH�WRWDO�VLJQDO�
LQFOXGLQJ�WUDQVLWLRQV�LQ�WKH�SUHDPEOHV�DQG�GDWD�VHFWLRQV�RI�WKH
IUDPHV�

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�'LJLWDO�,QSXW�-LWWHU�0HWHU�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG�E\
WKH�DOJRULWKP�SDUDPHWHU�RI�WKH��6(77OLQJ�',1�FRPPDQG�
6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�
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,I�WKH�FXUUHQWO\�VHOHFWHG�LQSXW��VHH��',1�)250DW��LV�HLWKHU
6HULDO�RU�3DUDOOHO�WKH�-LWWHU�TXHU\�ZLOO�JHQHUDWH�D�FRPPDQG
HUURU�

7KH�TXHU\�DUJXPHQW�LV�

• XQLW���^�6(&�_�8,�`

5HVSRQVH�DUJXPHQW�V��

• MLWWHU����QUI!

• VHWWOHBWLPHRXW����QU�!

5HODWHG�&RPPDQGV� �',1�6(77OLQJ

&RPPDQG�6\QWD[� �',1�-,77HU"�XQLW

5HVSRQVH�6\QWD[� �',1�-,77HU�MLWWHU��VHWWOHBWLPHRXW

([DPSOH� :DIN:JITTER? UI

5HVSRQVH� :DIN:JITTER 3.5,1

�',1�/2&."
5HWXUQV�WKH�VWDWH�RI�WKH�ORFNHG�HUURU�IODJ�RI�WKH�GLJLWDO�LQSXW
VLJQDO��7KH�ORFN�IODJ�LQGLFDWHV�ZKHQ�WKH�GLJLWDO�LQSXW�SKDVH�
ORFNHG�ORRS�LV�XQDEOH�WR�ORFN�WR�WKH�LQFRPLQJ�VLJQDO�

$�UHVSRQVH�RI���LQGLFDWHV�WKH�LQSXW�LV�XQORFNHG��$�UHVSRQVH�RI
��LQGLFDWHV�WKH�LQSXW�LV�ORFNHG�

5HVSRQVH�DUJXPHQW�V��

• XQORFN����QU�!

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �',1�/2&."

5HVSRQVH�6\QWD[� �',1�/2&.�XQORFN

([DPSOH� :DIN:LOCK?

5HVSRQVH� :DIN:LOCK 1
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�',1�02'(
6HWV�WKH�PRGH�RI�WKH�GLJLWDO�LQSXW�IRU�WKH��',1�%,76"
PHDVXUHPHQW�

,I�WKH�$FWLYH�%LWV�PRGH�LV�VHOHFWHG��HDFK�ELW�SRVLWLRQ�LQ�WKH
��',1�%,76"��UHVSRQVH�ZLOO�EH�VHW�LI�WKH�FRUUHVSRQGLQJ�ELW�KDV
FKDQJLQJ�EHWZHHQ�ORJLFDO�RQH�DQG�]HUR�VLQFH�WKH�ODVW
��',1�02'(��FRPPDQG��,I�WKH�'DWD�%LWV�PRGH�LV�VHOHFWHG�
HDFK�ELW�SRVLWLRQ�LQ�WKH�UHVSRQVH�UHIOHFWV�WKH�VWDWH�RI�WKH
FRUUHVSRQGLQJ�ELW�LQ�WKH�GLJLWDO�LQSXW�VLJQDO�

7KXV��WKH�$FWLYH�%LWV�PRGH�LQGLFDWHV�WKDW�QRUPDO�GDWD�LV�EHLQJ
WUDQVPLWWHG�DQG�DQ\�ELW�WKDW�LV�QRW�VHW��]HUR��LQGLFDWHV�HLWKHU�D
VWXFN�ELW�RU�WKDW�QR�VLJQDO�LV�EHLQJ�WUDQVPLWWHG�LQ�WKDW�ELW��,I�D
VWXFN�ELW�LV�LQGLFDWHG�LQ�WKH�$FWLYH�%LWV�PRGH��WKH�'DWD�%LWV
PRGH�PD\�EH�XVHG�WR�GHWHUPLQH�ZKHWKHU�WKH�ELW�LV�VWXFN�KLJK
RU�ORZ�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�$&7LYH�_�'$7$�`

'HIDXOW� $&7LYH

5HODWHG�&RPPDQGV� �',1�%,76"���',1�02'("

&RPPDQG�6\QWD[� �',1�02'(�W\SH

([DPSOH� :DIN:MODE ACTIVE

�',1�02'("
5HWXUQV�WKH�PRGH�RI�WKH��',1�%,76"�PHDVXUHPHQW��7KH�YDOLG
UHVSRQVHV�DUH�$&7,9(�RU�'$7$�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�$&7LYH�_�'$7$�`

5HODWHG�&RPPDQGV� �',1�02'(

&RPPDQG�6\QWD[� �',1�02'("

5HVSRQVH�6\QWD[� �',1�02'(�W\SH

([DPSOH� :DIN:MODE?

5HVSRQVH� :DIN:MODE ACTIVE
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�',1�2'(/D\"
5HWXUQV�WKH�WLPH��SKDVH��GHOD\�RI�WKH�FXUUHQWO\�VHOHFWHG�IURQW
SDQHO�;/5��%1&��RU�RSWLFDO�FRQQHFWRU�ZLWK�UHIHUHQFH�WR�WKH
LQWHUQDO�'LJLWDO�*HQHUDWRU�RXWSXW��ODEHOHG�
'HOD\�IURP�2XW
�RQ
WKH�$3:,1�',2�SDQHO��

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�'LJLWDO�,QSXW�,QSXW�'HOD\�)URP�*HQHUDWRU�2XWSXW�VHWWOLQJ
LV�HQDEOHG�RU�GLVDEOHG�E\�WKH�DOJRULWKP�SDUDPHWHU�RI�WKH
�6(77OLQJ�',1�FRPPDQG��6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW
�SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

,I�WKH�FXUUHQWO\�VHOHFWHG�LQSXW��VHH��',1�)250DW��LV�HLWKHU
6(5LDO�RU�3$5DOOHO�WKH�GHOD\�IURP�RXWSXW�TXHU\�ZLOO�JHQHUDWH
DQ�H[HFXWLRQ�HUURU�DQG�WKH�TXHU\�UHVSRQVH�ZLOO�EH�����(���
�WKH�1$1�QXPEHU��DQG���IRU�WKH�VHWWOHBWLPHRXW�SDUDPHWHU�

5HVSRQVH�DUJXPHQW�V��

• GHOD\����QUI!

• VHWWOHBWLPHRXW����QU�!

5HODWHG�&RPPDQGV� �',1�6(77OLQJ

&RPPDQG�6\QWD[� �',1�2'(/D\"

5HVSRQVH�6\QWD[� �',1�2'(/D\�GHOD\��VHWWOHBWLPHRXW

([DPSOH� :DIN:ODELAY?

5HVSRQVH� :DIN:ODELAY 2.5E-5,0
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�',1�3$5LW\"
5HWXUQV�WKH�VWDWH�RI�WKH�SDULW\�HUURU�IODJ�RI�WKH�GLJLWDO�LQSXW
VLJQDO��7KH�SDULW\�IODJ�LQGLFDWHV�D�SDULW\�HUURU�LQ�D�VXEIUDPH�

$�UHVSRQVH�RI���LQGLFDWHV�D�SDULW\�HUURU��$�UHVSRQVH�RI��
LQGLFDWHV�QR�SDULW\�HUURU�

5HVSRQVH�DUJXPHQW�V��

• SDULW\����QU�!

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �',1�3$5LW\"

5HVSRQVH�6\QWD[� �',1�3$5LW\�SDULW\

([DPSOH� :DIN:PARITY?

5HVSRQVH� :DIN:PARITY 1

�',1�3($."
5HWXUQV�XQVHWWOHG�UHDGLQJV�RI�WKH�&KDQQHO�$�DQG�&KDQQHO�%
LPEHGGHG�DXGLR�VLJQDO�SHDN�OHYHO��7KLV�PHDVXUHPHQW�PD\�EH
XVHG�WR�GHWHUPLQH�LI�WKH�LQSXW�LV�QHDU�IXOO�VFDOH��RU�FOLSSHG��

7KH�TXHU\�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• XQLWV���^�))6�_�3&7)V�_�'%)6�`

5HVSRQVH�DUJXPHQW�V��

• SHDN����QUI!

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �',1�3($."�FKDQQHO��XQLWV

5HVSRQVH�6\QWD[� �',1�3($.�SHDN

([DPSOH� :DIN:PEAK? A,FFS

5HVSRQVH� :DIN:PEAK A,0.944061FFS
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�',1�3.0RGH
6SHFLILHV�WKH�PRGH�RI�WKH�&KDQQHO�$�DQG�&KDQQHO�%
LPEHGGHG�DXGLR�VLJQDO�SHDN�OHYHO�PRQLWRUV�

7KH�326�PRGH�UHWXUQV�WKH�PRVW�SRVLWLYH�YDOXH�GXULQJ�HDFK
PHDVXUHPHQW�LQWHUYDO��ZKLFK�LV�DSSUR[LPDWHO\�����VHFRQG�

7KH�1(*�PRGH�UHWXUQV�WKH�PRVW�QHJDWLYH�YDOXH�GXULQJ�HDFK
PHDVXUHPHQW�LQWHUYDO��:KHQ�LQ�WKH�1(*�PRGH��SHDN�PHWHU
UHDGLQJV�WDNHQ�LQ�G%)6�XQLWV�ZLOO�EH�UHSRUWHG�E\�WDNLQJ�WKH
DEVROXWH�YDOXH�RI�WKH�PHWHU�UHDGLQJ�EHIRUH�FRQYHUWLQJ�WR�G%)6�

7KH�$%6�PRGH�UHWXUQV�WKH�ODUJHVW�SRVLWLYH�JRLQJ�RU�QHJDWLYH�
JRLQJ�YDOXH�GXULQJ�HDFK�PHDVXUHPHQW�LQWHUYDO�

7KH�+$/)�SHDN�PRGH�UHWXUQV�D�YDOXH�ZKLFK�LV�����WKH�SHDN�
WR�SHDN�UDQJH�PHDVXUHG�GXULQJ�WKH�PHDVXUHPHQW�LQWHUYDO�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�+$/)�_�$%6�_�1(*�_�326�`

'HIDXOW� +$/)

5HODWHG�&RPPDQGV� �',1�3($."���',1�3.0RGH"

&RPPDQG�6\QWD[� �',1�3.0RGH�PRGH

([DPSOH� :DIN:PKMODE NEG

�',1�3.0RGH"
5HWXUQV�WKH�FXUUHQW�SHDN�PHWHU�PRGH��7KH�YDOLG�UHVSRQVHV�DUH�
ODUJHVW�SRVLWLYH�SHDN��326���ODUJHVW�QHJDWLYH�SHDN��1(*��
ODUJHVW�DEVROXWH�SHDN��$%6���DQG�����RI�WKH�SHDN�WR�SHDN
�+$/)��UHDGLQJ�

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�+$/)�_�$%6�_�1(*�_�326�`

5HODWHG�&RPPDQGV� �',1�3.0RGH

&RPPDQG�6\QWD[� �',1�3.0RGH"

5HVSRQVH�6\QWD[� �',1�3.0RGH�PRGH

([DPSOH� :DIN:PKMODE?

5HVSRQVH� :DIN:PKMODE NEG
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�',1�5$7("
5HWXUQV�WKH�FXUUHQW�GLJLWDO�LQSXW�VDPSOH�UDWH��)RU�DOO�XQLWV
H[FHSW�KHUW]��WKH���',1�5()��VHWWLQJ�LV�XVHG�DV�WKH�UHIHUHQFH�

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�'LJLWDO�,QSXW�6DPSOH�5DWH�VHWWOLQJ�LV�HQDEOHG�RU�GLVDEOHG
E\�WKH�DOJRULWKP�SDUDPHWHU�RI�WKH��6(77OLQJ�',1�FRPPDQG�
6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW��SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

&RPPDQG�DUJXPHQW�

• XQLW���^�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_
+=�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• UDWH����QUI!

• VHWWOHBWLPHRXW����QU�!

5HODWHG�&RPPDQGV� �',1�5()���',1�581,7�

�',1�6&$/HIUHTE\���6(77OLQJ�',1

&RPPDQG�6\QWD[� �',1�5$7("�XQLW

5HVSRQVH�6\QWD[� �',1�5$7(�UDWH��VHWWOHBWLPHRXW

([DPSOH� :DIN:RATE? F_R

5HVSRQVH� :DIN:RATE 1.00,0
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�',1�5()
6SHFLILHV�WKH�UHIHUHQFH�IUHTXHQF\�XVHG�LQ�UHSRUWLQJ�IUHTXHQF\
PHDVXUHPHQWV�ZKHQ�WKH��',1�6&$/HIUHTE\�VHWWLQJ�LV�5()��,W�LV
DOVR�XVHG�DV�WKH�UHIHUHQFH�IRU�WKH�LQSXW�DQG�RXWSXW�VDPSOH
UDWHV��7KH�VHWWLQJ�XQLWV�DUH�DOZD\V�KHUW]�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHT����QUI!���UDQJH��≥�������≤��������

'HIDXOW� �����

5HODWHG�&RPPDQGV� �',1�5$7(���',1�6&$/HIUHTE\���'287�5$7(���',1�5()"

&RPPDQG�6\QWD[� �',1�5()�IUHT

([DPSOH� :DIN:REF 8000

�',1�5()"
5HWXUQV�WKH�FXUUHQW�IUHTXHQF\�UHIHUHQFH�YDOXH��7KLV�IUHTXHQF\
LV�XVHG�ZKHQ��',1�6&$/HIUHTE\�LV�VHW�WR�5()��,W�LV�DOVR�XVHG�DV
WKH�UHIHUHQFH�IRU�WKH�LQSXW�DQG�RXWSXW�VDPSOH�UDWHV��7KH
UHVSRQVH�XQLWV�DUH�DOZD\V�KHUW]�

5HVSRQVH�DUJXPHQW�V��

• IUHT����QUI!���UDQJH��≥�������≤��������

5HODWHG�&RPPDQGV� �',1�5()

&RPPDQG�6\QWD[� �',1�5()"

5HVSRQVH�6\QWD[� �',1�5()�IUHT

([DPSOH� :DIN:REF?

5HVSRQVH� :DIN:REF 8000
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�',1�5(6ROXWLRQ
6SHFLILHV�GLJLWDO�LQSXW�GDWD�UHVROXWLRQ�LQ�ELWV�

7KH�GLJLWDO�LQSXW�VLJQDO�FDQ�EH�WUXQFDWHG�DW�WKH�/6%��OHDVW
VLJQLILFDQW�ELW��RI�DQ\�GHVLUHG�ZRUG�ZLGWK��UHVROXWLRQ��IURP���WR
���ELWV�EHIRUH�EHLQJ�URXWHG�WR�'LJLWDO�$QDO\]HU�SURJUDPV�IRU
DQDO\VLV�RI�WKH�LPEHGGHG�DXGLR��7KH�$FWLYH�%LWV�'DWD�%LWV
UHDGLQJV�UHWXUQHG�E\�WKH��',1�%,76"�TXHU\�PRQLWRU�WKH�GLJLWDO
LQSXW�VLJQDO�EHIRUH�WUXQFDWLRQ�E\�WKH�YDOXH�GHWHUPLQHG�E\
�',1�5(6ROXWLRQ��VR�WKH\�ZLOO�LQGLFDWH�WKH�IXOO�ZRUG�ZLGWK�RI
WKH�H[WHUQDO�LQSXW�VLJQDO�LQGHSHQGHQW�RI�WKH��',1�5(6ROXWLRQ
YDOXH��7KH�YDOXH�RI�TXDQWL]DWLRQ�QRLVH�DQG�GLVWRUWLRQ�RI�WKH
LPEHGGHG�DXGLR�RI�GLJLWDO�LQSXW�VLJQDOV�PHDVXUHG�E\�WKH
$QDO\]HU��))7��RU�)$677(67�SURJUDPV�ZLOO�EH�DIIHFWHG�E\�WKH
,QSXW�5HVROXWLRQ�VHWWLQJ�

7KH�FRPPDQG�DUJXPHQW��LQ�ELWV��LV�

• ELWV����QU�!���UDQJH��≥����≤�����

'HIDXOW� ��

5HODWHG�&RPPDQGV� �',1�%,76"���',1�5(6ROXWLRQ"

&RPPDQG�6\QWD[� �',1�5(6ROXWLRQ�ELWV

([DPSOH� :DIN:RESOLUTION 20

�',1�5(6ROXWLRQ"
5HWXUQV�WKH�FXUUHQW�,QSXW�5HVROXWLRQ�VHWWLQJ��7KH�GHIDXOW�XQLWV
LV�ELWV�

5HVSRQVH�DUJXPHQW�V��

• ELWV����QU�!���UDQJH��≥����≤�����

5HODWHG�&RPPDQGV� �',1�5(6ROXWLRQ

&RPPDQG�6\QWD[� �',1�5(6ROXWLRQ"

5HVSRQVH�6\QWD[� �',1�5(6ROXWLRQ�ELWV

([DPSOH� :DIN:RESOLUTION?

5HVSRQVH� :DIN:RESOLUTION 20

�',1�6&$/HIUHTE\
6SHFLILHV�WKH�VFDOLQJ�VRXUFH�IRU�WKH�LPEHGGHG�GLJLWDO�DXGLR
VLJQDOV��'HSHQGLQJ�RQ�WKH�DSSOLFDWLRQ��WKHUH�DUH�VHYHUDO
VRXUFHV�RI�WKH�GLJLWDO�VDPSOH�UDWH�WKDW�PD\�EH�DSSURSULDWH�WR
XVH�LQ�WKH�QRUPDOL]DWLRQ��7KH�6&$/HIUHTE\�FRPPDQG�SHUPLWV
VHOHFWLRQ�RI�2XWSXW�5DWH��VHH��'287�5$7(���0HDVXUHG�5DWH
�VHH��',1�5$7(���6WDWXV�%LWV�$��WKH�YDOXH�RI�VDPSOH�IUHTXHQF\
HQFRGHG�LQWR�WKH�UHFHLYHG�FKDQQHO�$�VWDWXV�ELWV���RU�D�VSHFLILHG
UHIHUHQFH�IUHTXHQF\��VHH��',1�5()��DV�D�VFDOLQJ�VRXUFH�

7KH�PDMRULW\�RI�DSSOLFDWLRQV�XVH�0HDVXUHG�5DWH�DV�WKH�VFDOLQJ
VRXUFH�VR�WKDW�LPEHGGHG�DXGLR�VLJQDO�IUHTXHQF\�PHDVXUHPHQWV
IROORZV�DQ\�FKDQJHV�LQ�VDPSOH�UDWH�RI�WKH�LQSXW�VRXUFH��7KH
2XWSXW�5DWH�VHOHFWLRQ�FDQ�EH�XVHG�WR�PHDVXUH�WKH�IUHTXHQF\�
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VKLIWLQJ�HIIHFWV��9DUL�6SHHG��RI�GLJLWDO�SURFHVVRUV�DQG�VDPSOH
UDWH�FRQYHUWHUV��7KH�6WDWXV�%LWV�VHOHFWLRQ�UHIHUV�IUHTXHQF\
PHDVXUHPHQWV�WR�WKH�QRPLQDO��VWDQGDUG�VDPSOH�UDWH��LI
HQFRGHG�LQWR�WKH�VWDWXV�ELWV��DQG�ZLOO�EH�LQGHSHQGHQW�RI�DQ\
PRPHQW�WR�PRPHQW�YDULDWLRQV�LQ�WKH�DFWXDO�UHFHLYHG�VDPSOH
UDWH�

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�0($6XUHG�_�2873XW�_�5()�_�67$7XV�`

'HIDXOW� 0($6XUHG

5HODWHG�&RPPDQGV� �',1�6&$/HIUHTE\"���',1�5$7H"���',1�5()

&RPPDQG�6\QWD[� �',1�6&$/HIUHTE\�VRXUFH

([DPSOH� :DIN:SCALEFREQBY OUTPUT

�',1�6&$/HIUHTE\"
5HWXUQV�WKH�VRXUFH�RI�WKH�IUHTXHQF\�XVHG�WR�VFDOH�WKH
LPEHGGHG�GLJLWDO�DXGLR�VLJQDO��7KH�YDOLG�UHVSRQVHV�DUH��RXWSXW
VDPSOH�UDWH��2873XW���LQSXW�PHDVXUHG�VDPSOH�UDWH��,13XW��
FKDQQHO�$�HQFRGHG�VDPSOH�UDWH��67$7XV���DQG�XVHU�VSHFLILHG
UHIHUHQFH��5()��

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�0($6XUHG�_�2873XW�_�5()�_�67$7XV�`

5HODWHG�&RPPDQGV� �',1�6&$/HIUHTE\

&RPPDQG�6\QWD[� �',1�6&$/HIUHTE\"

5HVSRQVH�6\QWD[� �',1�6&$/HIUHTE\�VRXUFH

([DPSOH� :DIN:SCALEFREQBY?

5HVSRQVH� :DIN:SCALEFREQBY OUTPUT

�',1�6(7"
4XHULHV�DOO�'LJLWDO�,QSXW�FRPPDQG�VHWWLQJV��7KH�UHVSRQVH
FRQVLVWV�RI�D�VHTXHQFH�RI�WKH�VHWWLQJV�WKDW�PD\�EH�VHQW�EDFN�WR
WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH�LQ�RUGHU�WR�UHVHW�DOO�VHWWLQJV�WR�WKH
VDPH�VWDWH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �VHH�DOO�RWKHU��',1�VHWWLQJV�TXHULHV!

&RPPDQG�6\QWD[� �',1�6(7"

5HVSRQVH�6\QWD[� �',1�6(7�VHWWLQJV

([DPSOH� :DIN:SET?

5HVSRQVH�
:DIN:REF 48000;BANDWIDTH 700;RESOLUTION 24;D
ETECTOR AVG;MODE ACTIVE;PKMODE HALF;SCALEFRE
QBY MEASURED;DEEMPHASIS OFF;FORMAT XLR;IMPED
ANCE BNC,Z75;IMPEDANCE XLR,Z110
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'LJLWDO�2XWSXW�&RPPDQGV
7KH�KHDGHU�SDWK�IRU�'LJLWDO�2XWSXW�FRPPDQGV�LV��'287�

)LJXUH�������',2�3DQHO��2XWSXW�VHFWLRQ��VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV

�'287�$03/
6SHFLILHV�WKH�SHDN�WR�SHDN�YROWDJH�DPSOLWXGH�RI�WKH�VHULDO�SXOVH
WUDLQ�DW�WKH�GLJLWDO�RXWSXW�VHOHFWHG�E\�WKH��'287�)250$7
FRPPDQG�LI�WKH�RXWSXW�LV�;/5��%1&��RU�RSWLFDO��7KH�RXWSXW
DPSOLWXGH�ZLOO�QRW�EH�FDOLEUDWHG�IRU�WKH�XQVHOHFWHG�RXWSXWV�RU�LI
WKH�VHOHFWHG�RXWSXW�LV�QRW�SURSHUO\�WHUPLQDWHG������2KPV�IRU
WKH�;/5�����2KPV�IRU�WKH�%1&���7KLV�DPSOLWXGH�PD\�EH
YDULHG�WR�VLPXODWH�FDEOH�DWWHQXDWLRQ��7KLV�FRPPDQG�GRHV�QRW
DIIHFW�WKH�JHQHUDO�SXUSRVH�VHULDO�RU�SDUDOOHO�RXWSXWV�

7KH�DPSOLWXGH�UDWLR�RI�WKH�;/5�FRQQHFWRU�WR�WKH�%1&
FRQQHFWRU�LV�DOZD\V������7KXV��ZLWK�WKH�;/5�FRQQHFWRU
VHOHFWHG�E\��'287�)250DW�����9ROWV�VHOHFWHG�E\
�'287�$03/��DQG�WKH�;/5�DQG�%1&�FRQQHFWRUV�ERWK
SURSHUO\�WHUPLQDWHG��WKH�;/5�FRQQHFWRU�ZLOO�KDYH�D����9ROW
SXOVH�DPSOLWXGH�DQG�WKH�%1&�ZLOO�KDYH�D���9ROW�SXOVH
DPSOLWXGH�

�,I�WKH�%1&�FRQQHFWRU�LV�VHOHFWHG�ZLWK��'287�)250DW�
�'287�$03/�LV�VHW�WR���9ROW��DQG�ERWK�FRQQHFWRUV�DUH
SURSHUO\�WHUPLQDWHG��WKHQ�WKH�;/5�ZLOO�KDYH���9ROWV�RI�SXOVH
DPSOLWXGH��9ROWDJH�FDOLEUDWLRQ�DW�WKH�;/5�DQG�%1&�FRQQHFWRUV
DVVXPHV�D�PDWFKHG�ORDG��DQG�WKH�DFWXDO�YROWDJH�ZLOO�ULVH�WR
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DSSUR[LPDWHO\�GRXEOH�WKH�SURJUDPPHG�YDOXH�LI�QR�ORDG�LV
FRQQHFWHG�

�7KH�*HQ�0RQ�FRQQHFWLRQ�RI�WKH�',2�SDQHO�GRHV�QRW�SURYLGH
D�WHUPLQDWLRQ��VR�*HQ�0RQ�PHDVXUHPHQWV�ZLOO�VKRZ�DERXW
WZLFH�WKH�SURJUDPPHG�YDOXH�LI�WKH�GLJLWDO�JHQHUDWRU�LV
XQORDGHG�

7KH�FRPPDQG�DUJXPHQW�LV�

• VHWWLQJ����QUI!���UDQJH��≥����≤������GHSHQGV�RQ�GLJLWDO
RXWSXW�SRUW�FXUUHQWO\�HQDEOHG��

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'287�$03/"

&RPPDQG�6\QWD[� �'287�$03/�VHWWLQJ

([DPSOH� :DOUT:AMPL 1.2

��'287�$03/"
5HWXUQV�WKH�DPSOLWXGH�RI�WKH�VHULDO�SXOVH�WUDLQ�DW�WKH�;/5�
%1&��DQG�RSWLFDO�RXWSXWV��7KH�UHVSRQVH�KDV�XQLWV�RI�9SS�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJ����QUI!���UDQJH��≥����≤������GHSHQGV�RQ�GLJLWDO
RXWSXW�SRUW�FXUUHQWO\�HQDEOHG��

5HODWHG�&RPPDQGV� �'287�

&RPPDQG�6\QWD[� �'287�$03/"

5HVSRQVH�6\QWD[� �'287�$03/�VHWWLQJ

([DPSOH� :DOUT:AMPL?

5HVSRQVH� :DOUT:AMPL 1.2

�'287�&$%/HVLP
(QDEOHV�RU�GLVDEOHV��LQWR�WKH�;/5�DQG�%1&�SDWKV��D�IL[HG
KDUGZDUH�ILOWHU�WKDW�VLPXODWHV�D�W\SLFDO������PHWHU�FDEOH�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�2))�_�21�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �'287�&$%/HVLP"

&RPPDQG�6\QWD[� �'287�&$%/HVLP�VWDWH

([DPSOH� :DOUT:CABLESIM ON
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�'287�&$%/HVLP"
5HWXUQV�WKH�VWDWH��HQDEOHG�RU�GLVDEOHG��RI�WKH�FDEOH�VLPXODWLRQ
ILOWHU�

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �'287�&$%/HVLP

&RPPDQG�6\QWD[� �'287�&$%/HVLP"

5HVSRQVH�6\QWD[� �'287�&$%/HVLP�VWDWH

([DPSOH� :DOUT:CABLESIM?

5HVSRQVH� :DOUT:CABLESIM ON

�'287�&0$0SO
6SHFLILHV�WKH�DPSOLWXGH�RI�WKH�VLQH�ZDYH�DGGHG�WR�WKH�;/5
RXWSXW�DV�D�FRPPRQ�PRGH�LQWHUIHUHQFH�VLJQDO��ZKHQ
�'287�&02XWSXW�LV�HQDEOHG���7KLV�VLJQDO�LV�QRW�DGGHG�WR�DQ\
RWKHU�RXWSXWV��7KH�VHWWLQJ�ZLOO�EH�DGMXVWHG�WR�WKH�QHDUHVW
YROWDJH�LQ�LQFUHPHQWV�RI������9SS�

7KH�FRPPDQG�DUJXPHQW��LQ�9SS��LV�

• VHWWLQJ����QUI!���UDQJH��≥����≤������������

'HIDXOW� �����

5HODWHG�&RPPDQGV� �'287�&0)5HT���'287�&02XWSXW�

�'287�&0$0SO"

&RPPDQG�6\QWD[� �'287�&0$0SO�VHWWLQJ

([DPSOH� :DOUT:CMAMPL 1.5

�'287�&0$0SO"
5HWXUQV�WKH�DFWXDO�DPSOLWXGH�VHWWLQJ�RI�WKH�FRPPRQ�PRGH
LQWHUIHUHQFH�VLJQDO��7KH�UHVSRQVH�LV�LQ�XQLWV�RI�9SS�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJ����QUI!���UDQJH��≥����≤�������

5HODWHG�&RPPDQGV� �'287�&0$0SO

&RPPDQG�6\QWD[� �'287�&0$0SO"

5HVSRQVH�6\QWD[� �'287�&0$0SO�VHWWLQJ

([DPSOH� :DOUT:CMAMPL?

5HVSRQVH� :DOUT:CMAMPL 1.5
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�'287�&0)5HT
6SHFLILHV�WKH�IUHTXHQF\�RI�WKH�VLQH�ZDYH�DGGHG�WR�WKH�;/5
RXWSXW�DV�D�FRPPRQ�PRGH�LQWHUIHUHQFH�VLJQDO��ZKHQ
�'287�&02XWSXW�LV�HQDEOHG���7KLV�VLJQDO�LV�QRW�DGGHG�WR�DQ\
RWKHU�RXWSXWV��7KH�DFWXDO�LQSXW�IUHTXHQF\�VHWWLQJ�ZLOO�EH
VHOHFWHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�WDEOH�

Requested Frequency Actual Frequency

>=0.0 – <30.0 20.0

>=30.0 – <60.0 40.0

>=60.0 – <120.0 80.0

>=120.0 – <240.0 160.0

>=240.0 – <480.0 315.0

>=480.0 – <960.0 630.0

>=960.0 – <1920.0 1250.0

>=1920.0 – <3840.0 2500.0

>=3840.0 – <7680.0 5000.0

>=7680.0 – <15360.0 10000.0

>=15360.0 – <30720.0 20000.0

>=30720.0 – <40000.0 40000.0

7KH�FRPPDQG�DUJXPHQW��LQ�KHUW]��LV�

• IUHTXHQF\����QU�!���UDQJH��≥����≤��������

'HIDXOW� �������

5HODWHG�&RPPDQGV� �'287�&0$0SO���'287�&02XWSXW���'287�&0)5HT"

&RPPDQG�6\QWD[� �'287�&0)5HT�IUHTXHQF\

([DPSOH� :DOUT:CMFREQ 2000

�'287�&0)5HT"
5HWXUQV�WKH�DFWXDO�IUHTXHQF\�VHWWLQJ�RI�WKH�FRPPRQ�PRGH
LQWHUIHUHQFH�VLJQDO��6HH��'287�&0)5HT�FRPPDQG�IRU�OLVW�RI
SRVVLEOH�UHWXUQ�YDOXHV�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QU�!���UDQJH��≥����≤��������

5HODWHG�&RPPDQGV� �'287�&0)5HT

&RPPDQG�6\QWD[� �'287�&0)5HT"

5HVSRQVH�6\QWD[� �'287�&0)5HT�IUHTXHQF\

([DPSOH� :DOUT:CMFREQ?

5HVSRQVH� :DOUT:CMFREQ 2500
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�'287�&02XWSXW
(QDEOHV�RU�GLVDEOHV�WKH�DGGLWLRQ�RI�WKH�FRPPRQ�PRGH
LQWHUIHUHQFH�VLJQDO�WR�WKH�;/5�RXWSXW�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�2))�_�21�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �'287�&0$0SO���'287�&0)5HT���'287�&02XWSXW"

&RPPDQG�6\QWD[� �'287�&02XWSXW�VWDWH

([DPSOH� :DOUT:CMOUTPUT ON

�'287�&02XWSXW"
5HWXUQV�WKH�VWDWH�RI�WKH�FRPPRQ�PRGH�RXWSXW�HQDEOH�IODJ�

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �'287�&0$0SO���'287�&0)5HT���'287�&02XWSXW

&RPPDQG�6\QWD[� �'287�&02XWSXW"

5HVSRQVH�6\QWD[� �'287�&02XWSXW�VWDWH

([DPSOH� :DOUT:CMOUTPUT?

5HVSRQVH� :DOUT:CMOUTPUT ON

�'287�)250DW
6SHFLILHV�WKH�RXWSXW�IRU�WKH�GLJLWDO�VLJQDO��7KH�YDOLG�RXWSXWV
DUH�

Output Meaning

XLR (bal) Front panel XLR digital output connector,
balanced

BNC
(unbal)

Front panel BNC digital output connector,
unbalanced

Optical Front panel Toslink optical output connector

Parallel Rear-panel parallel connector

Serial Rear-panel general-purpose serial connector

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�;/5�_�%1&�_�237LFDO�_�3$5DOOHO�_�6(5LDO�`

'HIDXOW� ;/5

5HODWHG�&RPPDQGV� �'287�)250DW"

&RPPDQG�6\QWD[� �'287�)250DW�VRXUFH

([DPSOH� :DOUT:FORMAT SERIAL
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�'287�)250DW"
5HWXUQV�WKH�FXUUHQWO\�VHOHFWHG�GLJLWDO�RXWSXW�

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�;/5�_�%1&�_�237LFDO�_�3$5DOOHO�_�6(5LDO�`

5HODWHG�&RPPDQGV� �'287�)250DW

&RPPDQG�6\QWD[� �'287�)250DW"

5HVSRQVH�6\QWD[� �'287�)250DW�VRXUFH

([DPSOH� :DOUT:FORMAT?

5HVSRQVH� :DOUT:FORMAT SERIAL

�'287�,19DOLG
6SHFLILHV�WKH�VWDWH�RI�WKH�$(6�(%8�YDOLGLW\�IODJ��ELW����RI�WKH
VXEIUDPH�IRUPDW��IRU�ERWK�VXEIUDPHV�$�DQG�%��,W�LV�QRW�SRVVLEOH
WR�VHW�WKH�LQGLYLGXDO�VXEIUDPH�VHSDUDWHO\�

$Q�DUJXPHQW�RI���VHWV�WKH�YDOLGLW\�IODJ�WR�LQGLFDWH�WKDW�WKH
DXGLR�GDWD�LV�QRW�D�YDOLG�VLJQDO�

$Q�DUJXPHQW�RI���VHWV�WKH�YDOLGLW\�IODJ�WR�LQGLFDWH�WKDW�WKH
DXGLR�GDWD�LV�D�YDOLG�VLJQDO�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH����QU�!���UDQJH��≥����≤����

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �'287�,19DOLG"

&RPPDQG�6\QWD[� �'287�,19DOLG�VWDWH

([DPSOH� :DOUT:INVALID 1

�'287�,19DOLG"
5HWXUQV�WKH�VXEIUDPH�YDOLGLW\�ELW�VHWWLQJ�LQ�WKH�GLJLWDO�RXWSXW
VLJQDO�

5HVSRQVH�DUJXPHQW�V��

• VWDWH����QU�!���UDQJH��≥����≤����

5HODWHG�&RPPDQGV� �'287�,19DOLG

&RPPDQG�6\QWD[� �'287�,19DOLG"

5HVSRQVH�6\QWD[� �'287�,19DOLG�VWDWH

([DPSOH� :DOUT:INVALID?

5HVSRQVH� :DOUT:INVALID 1
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�'287�-$03O
6SHFLILHV�WKH�LQMHFWHG�MLWWHU�VLJQDO�DPSOLWXGH�ZKHQ�WKH�MLWWHU�W\SH
LV�VLQH��ORZ�SDVV�UDQGRP��VTXDUH��RU�ZLGHEDQG�UDQGRP�

7KH�FRPPDQG�DUJXPHQW�LV�

• DPSOLWXGH����QUI!���UDQJH��≥����≤������GHSHQGV�RQ
LQWHUQDO�VDPSOH�UDWH�IRU�VHFRQGV�XQLWV���^�8,�_�6(&�`

'HIDXOW� ����8,

5HODWHG�&RPPDQGV� �'287�-$03O"

&RPPDQG�6\QWD[� �'287�-$03O�DPSOLWXGH

([DPSOH� :DOUT:JAMPL 25.5 UI

��'287�-$03O"
5HWXUQV�WKH�LQMHFWHG�MLWWHU�DPSOLWXGH�VHWWLQJ��LQ�WKH�VSHFLILHG
XQLWV��

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLWV���^�8,�_�6(&�`

5HVSRQVH�DUJXPHQW�V��

• DPSOLWXGH����QUI!�^�8,�_�6(&�`

5HODWHG�&RPPDQGV� �'287�-$03O

&RPPDQG�6\QWD[� �'287�-$03O"�XQLWV

5HVSRQVH�6\QWD[� �'287�-$03O�DPSOLWXGH

([DPSOH� :DOUT:JAMPL? UI

5HVSRQVH� :DOUT:JAMPL 25.5UI

�'287�-)5HT
6SHFLILHV�WKH�IUHTXHQF\�RI�WKH�LQMHFWHG�MLWWHU�VLJQDO��7KLV
IUHTXHQF\�LV�RQO\�DSSOLFDEOH�ZKHQ�MLWWHU�W\SH�LV�VHW�WR�VLQH��ORZ
SDVV�UDQGRP��RU�VTXDUH��7KLV�LV�QRW�DSSOLFDEOH�ZKHQ�MLWWHU�W\SH
LV�ZLGHEDQG�UDQGRP�

7KH�FRPPDQG�DUJXPHQW��LQ�KHUW]��LV�

• IUHTXHQF\����QUI!���UDQJH��≥����������≤����������

'HIDXOW� �������

5HODWHG�&RPPDQGV� �'287�-)5HT"

&RPPDQG�6\QWD[� �'287�-)5HT�IUHTXHQF\

([DPSOH� :DOUT:JFREQ 1500
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�'287�-)5HT"
5HWXUQV�FXUUHQW�MLWWHU�LQWHUIHUHQFH�VLJQDO�IUHTXHQF\��7KH
UHVSRQVH�LV�LQ�KHUW]�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!

5HODWHG�&RPPDQGV� �'287�-)5HT

&RPPDQG�6\QWD[� �'287�-)5HT"

5HVSRQVH�6\QWD[� �'287�-)5HT�IUHTXHQF\

([DPSOH� :DOUT:JFREQ?

5HVSRQVH� :DOUT:JFREQ 1500

�'287�-:)0
'LVDEOHV�WKH�LQWHUIDFH�MLWWHU�VLJQDO�RU�VSHFLILHV�WKH�W\SH�RI�MLWWHU
ZDYHIRUP��7KH�YDOLG�MLWWHU�ZDYHIRUP�W\SHV�DUH��VLQH��ORZ�SDVV
UDQGRP��VTXDUH��RU�ZLGHEDQG�UDQGRP�

a

b

a b

7KH�GLDJUDP�DERYH�LOOXVWUDWHV�D�GLJLWDO�DXGLR��$(6�(%8��VLJQDO
WKDW�KDV�VLQH�MLWWHU��7KH�VLQHZDYH�UHSUHVHQWV�WKH�LQMHFWHG�MLWWHU
VLJQDO��)RU�D�JLYHQ�SRLQW�D�RQ�WKH�GLJLWDO�DXGLR�VLJQDO��WKH
DPRXQW�RI�MLWWHU�LV�GHILQHG�E\�WKH�FRUUHVSRQGLQJ�SRLQW�D�RQ�WKH
MLWWHU�VLJQDO��VLQHZDYH��LQ�WKLV�FDVH���7KH�DPSOLWXGH�RI�WKH
SRWHQWLDO�MLWWHU�DURXQG�SRLQW�D�RQ�WKH�GLJLWDO�DXGLR�VLJQDO�LV
GHILQHG�E\�WKH�DPSOLWXGH�RI�WKH�MLWWHU�VLJQDO�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�121(�_�/35DQGRP�_�6,1(�_�648DUH�_
:,'HEDQG�`

'HIDXOW� 121(

5HODWHG�&RPPDQGV� �'287�-:)0"

&RPPDQG�6\QWD[� �'287�-:)0�W\SH

([DPSOH� :DOUT:JWFM SQUARE
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�'287�-:)0"
5HWXUQV�WKH�FXUUHQW�LQMHFWHG�MLWWHU�ZDYHIRUP�W\SH�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�121(�_�/35DQGRP�_�6,1(�_�648DUH�_
:,'HEDQG�`

5HODWHG�&RPPDQGV� �'287�-:)0

&RPPDQG�6\QWD[� �'287�-:)0"

5HVSRQVH�6\QWD[� �'287�-7<3H�W\SH

([DPSOH� :DOUT:JWFM?

5HVSRQVH� :DOUT:JWFM SQUARE

�'287�1$03O
6SHFLILHV�WKH�DPSOLWXGH�RI�WKH�LQWHUIHULQJ�UDQGRP�ZKLWH�QRLVH
WKDW�PD\�EH�DGGHG�WR�WKH�VHULDO�SXOVH�WUDLQ�DW�WKH�%1&
FRQQHFWRU�DQG�DGGHG�DV�D�1RUPDO�0RGH�VLJQDO��EHWZHHQ�SLQV
��DQG����DW�WKH�;/5�FRQQHFWRU��7KLV�FDSDELOLW\�LV�QRW�DYDLODEOH
DW�WKH�RSWLFDO��JHQHUDO�SXUSRVH�VHULDO��RU�SDUDOOHO�RXWSXWV��7KH
PD[LPXP�DPSOLWXGH�DYDLODEOH�LV�����RI�WKH�PD[LPXP�SXOVH
DPSOLWXGH�DW�HLWKHU�FRQQHFWRU��7KXV��WKH�PD[LPXP�QRLVH
DPSOLWXGH�LV�DSSUR[LPDWHO\������9SS�DW�WKH�;/5�DQG
DSSUR[LPDWHO\��������9SS�DW�WKH�%1&�FRQQHFWRU�

,I�WKH�DPSOLWXGH�LV�WRR�KLJK�IRU�WKH�FXUUHQW�IRUPDW�D�FRPPDQG
HUURU�ZLOO�EH�JHQHUDWHG�

7KH�FRPPDQG�DUJXPHQW��LQ�9SS��LV�

• DPSOLWXGH����QUI!���UDQJH��≥����≤������9SS�;/5�RU�≤
�������9SS�%1&��GHSHQGV�RQ�ZKLFK�FRQQHFWHU�RXWSXW
KDV�EHHQ�VHOHFWHG��

'HIDXOW� ���

5HODWHG�&RPPDQGV� �'287�1$03O"

&RPPDQG�6\QWD[� �'287�1$03O�DPSOLWXGH

([DPSOH� :DOUT:NAMPL 1.0

�'287�1$03O"
5HWXUQV�DPSOLWXGH�RI�WKH�LQWHUIHULQJ�UDQGRP�ZKLWH�QRLVH�

5HVSRQVH�DUJXPHQW�V��

• DPSOLWXGH����QUI!���UDQJH��≥����≤������9SS�;/5�RU�≤
�������9SS�%1&��GHSHQGV�RQ�ZKLFK�FRQQHFWHU�RXWSXW
KDV�EHHQ�VHOHFWHG��

5HODWHG�&RPPDQGV� �'287�1$03O

&RPPDQG�6\QWD[� �'287�1$03O"

5HVSRQVH�6\QWD[� �'287�1$03O�DPSOLWXGH

([DPSOH� :DOUT:NAMPL?

5HVSRQVH� :DOUT:NAMPL 1.0
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�'287�1287SXW
(QDEOHV�GLVDEOHV�LQWHUIHULQJ�QRLVH�RQ�WKH�GLJLWDO�RXWSXW

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�2))�_�21�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �'287�1287SXW"

&RPPDQG�6\QWD[� �'287�1287SXW�VWDWH

([DPSOH� :DOUT:NOUTPUT OFF

�'287�1287SXW"
5HWXUQV�WKH�VWDWH�RI�WKH�LQWHUIHULQJ�QRLVH�RXWSXW��HQDEOHG�RU
GLVDEOHG��

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �'287�1287SXW

&RPPDQG�6\QWD[� �'287�1287SXW"

5HVSRQVH�6\QWD[� �'287�1287SXW�VWDWH

([DPSOH� :DOUT:NOUTPUT?

5HVSRQVH� :DOUT:NOUTPUT OFF

�'287�35(HPSKDVLV
'LVDEOHV�SUH�HPSKDVLV�RU�VSHFLILHV�WKH�SUH�HPSKDVLV�IXQFWLRQ
RI�WKH�LPEHGGHG�GLJLWDO�DXGLR�RXWSXW�VLJQDO��1RWH�WKDW�RQO\
������PLFURVHFRQG��&'��SUH�HPSKDVLV��RU�QR�SUH�HPSKDVLV�
DUH�GHILQHG�FRQGLWLRQV�XQGHU�WKH�FRQVXPHU�VWDQGDUG��EXW�WKH
$(6�(%8�VWDQGDUG�DOVR�GHILQHV�&&,77�-���SUH�HPSKDVLV�

(LWKHU�SUH�HPSKDVLV�IXQFWLRQ�PD\�EH�VHOHFWHG�DW�QRUPDO�JDLQ
RU�ZLWK�D�KHDGURRP�DOORZDQFH��:KHQ�SURJUDP�PDWHULDO�LV�SXW
WKURXJK�D�SUH�HPSKDVLV�IXQFWLRQ��WKH�QDWXUDO�KLJK�IUHTXHQF\
UROO�RII�RI�PRVW�PXVLF�DQG�YRLFH�VLJQDOV�DQG�W\SLFDO�SUDFWLFHV�RI
KHDGURRP�DOORZDQFH�IRU�SHDNV�DUH�VXIILFLHQW�WR�DVVXUH�WKDW
KLJK�IUHTXHQF\�VLJQDOV�ZLOO�QRW�FOLS��H[FHHG�GLJLWDO�IXOO�VFDOH��
+RZHYHU��IXOO�VFDOH�WHVW�VLJQDOV�VXFK�DV�VLQH�ZDYH�VZHHSV�RU
PXOWLWRQH�VLJQDOV�ZLWK�HTXDO�DPSOLWXGH�DW�DOO�IUHTXHQFLHV�ZLOO
FOLS�DW�KLJK�IUHTXHQFLHV�ZKHQ�SUH�HPSKDVLV�LV�DSSOLHG��7R
SUHYHQW�WKLV�FOLSSLQJ�GXH�WR�WKH�KLJK�IUHTXHQF\�ERRVW��WZR
DGGLWLRQDO�VHOHFWLRQV��&'���GE�DQG�-�����GE��DUH�DYDLODEOH
ZKLFK�DXWRPDWLFDOO\�DWWHQXDWH�WKH�VLJQDO�OHYHO�VXIILFLHQWO\�WR
SURYLGH�KHDGURRP�DW�WKH�KLJKHVW�IUHTXHQFLHV�

7KH�FRPPDQG�DUJXPHQW�LV�

• W\SH���^�2))�_�&'�_�&'*DLQ�_�-���_�-��*DLQ�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �'287�35(HPSKDVLV"

&RPPDQG�6\QWD[� �'287�35(HPSKDVLV�W\SH

([DPSOH� :DOUT:PREEMPHASIS CDGAIN
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�'287�35(HPSKDVLV"
5HWXUQV�WKH�FXUUHQWO\�VHOHFWHG�SUH�HPSKDVLV�IXQFWLRQ�

5HVSRQVH�DUJXPHQW�V��

• W\SH���^�2))�_�&'�_�&'*DLQ�_�-���_�-��*DLQ�`

5HODWHG�&RPPDQGV� �'287�35(HPSKDVLV

&RPPDQG�6\QWD[� �'287�35(HPSKDVLV"

5HVSRQVH�6\QWD[� �'287�35(HPSKDVLV�W\SH

([DPSOH� :DOUT:PREEMPHASIS?

5HVSRQVH� :DOUT:PREEMPHASIS J17

�'287�5$7(
6SHFLILHV�WKH�'LJLWDO�2XWSXW�VDPSOH�UDWH�

7KH�FRPPDQG�DUJXPHQW�LV�

• UDWH����QUI!���UDQJH��≥���(����≤��(�����^�+=�_�&(17�_
'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_�2&76�_�3&7+]
`

'HIDXOW� ��������+=

5HODWHG�&RPPDQGV� �'287�"

&RPPDQG�6\QWD[� �'287�5$7(�UDWH

([DPSOH� :DOUT:RATE 32000 HZ

�'287�5$7("
5HWXUQV�WKH�'LJLWDO�2XWSXW�VDPSOH�UDWH�

7KH�FRPPDQG�DUJXPHQW�LV�

• XQLW���^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_
)B5�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• UDWH����QUI!�^�+=�_�&(17�_�'(&6�_�'+=�_�'3&7�_
'330�_�)B5�_�2&76�_�3&7+]�`

'HIDXOW�

5HODWHG�&RPPDQGV� �'287�5$7(

&RPPDQG�6\QWD[� �'287�5$7("�XQLW

5HVSRQVH�6\QWD[� �'287�5$7(�UDWH

([DPSOH� :DOUT:RATE?

5HVSRQVH� :DOUT:RATE 32000HZ

�'287�5(6ROXWLRQ
6SHFLILHV�WKH�GLJLWDO�RXWSXW�ZRUG�ZLGWK�DQG�GLWKHU�DPSOLWXGH�RI
WKH�LPEHGGHG�GLJLWDO�DXGLR�VLJQDO��7KH�LPSOLHG�XQLW�LV�ELWV�

7KH�ZLGWK�RU�UHVROXWLRQ�RI�WKH�HPEHGGHG�GLJLWDO�DXGLR�VLJQDO
PD\�EH�VHW�WR�DQ\�YDOXH�IURP���WR����ELWV��,QWHUQDOO\��WKH
HPEHGGHG�GLJLWDO�DXGLR�VLJQDO�LV�DOZD\V�JHQHUDWHG�DW����ELWV�
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:KHQ�DQ\�VPDOOHU�YDOXH�LV�VHOHFWHG�WKH����ELW�ZRUG�LV�URXQGHG
�QRW�WUXQFDWHG��WR�WKH�VSHFLILHG�YDOXH�DQG�GLWKHU�LV�DGGHG
�XQOHVV�GLVDEOHG�ZLWK�WKH�'LJLWDO�*HQHUDWRU
�'*(1�',7+(57<3(�FRPPDQG��DW�WKH�SURSHU�DPSOLWXGH�IRU
WKH�YDOXH�HQWHUHG��%LWV�EHORZ�WKH�YDOXH�VSHFLILHG�E\
�'287�5(62/87,21�DUH�VHW�WR�]HUR��7KH�RXWSXW�UHVROXWLRQ�LV
LQGHSHQGHQW�IURP�WKH�LQSXW�UHVROXWLRQ�

7KH�FRPPDQG�DUJXPHQW�LV�

• ELWV����QU�!���UDQJH��≥����≤�����

'HIDXOW� ��

5HODWHG�&RPPDQGV� �'287�5(6ROXWLRQ"

&RPPDQG�6\QWD[� �'287�5(6ROXWLRQ�ELWV

([DPSOH� :DOUT:RESOLUTION 20

�'287�5(6ROXWLRQ"
5HWXUQV�WKH�UHVROXWLRQ�RI�WKH�LPEHGGHG�GLJLWDO�DXGLR�VLJQDO�

5HVSRQVH�DUJXPHQW�V��

• ELWV����QU�!���UDQJH��≥����≤�����

5HODWHG�&RPPDQGV� �'287�5(6ROXWLRQ

&RPPDQG�6\QWD[� �'287�5(6ROXWLRQ"

5HVSRQVH�6\QWD[� �'287�5(6ROXWLRQ�ELWV

([DPSOH� :DOUT:RESOLUTION?

5HVSRQVH� :DOUT:RESOLUTION 20

�'287�5)(1DEOH
(QDEOHV�RU�GLVDEOHV�YDULDEOH�5LVH�DQG�)DOO�7LPH�RI�WKH�SXOVH
WUDLQ�DW�WKH�;/5�DQG�%1&�RXWSXWV��7KLV�FDSDELOLW\�LV�QRW
DYDLODEOH�DW�WKH�RSWLFDO��JHQHUDO�SXUSRVH�VHULDO��RU�SDUDOOHO
RXWSXWV�

:KHQ�GLVDEOHG��),;HG��WKH�5LVH�DQG�)DOO�7LPHV�DUH�DW�WKHLU
IDVWHVW��DSSUR[LPDWHO\����QDQRVHFRQGV��:KHQ�HQDEOHG
�9$5LDEOH���QHZ�5LVH�DQG�)DOO�7LPH�YDOXHV�DUH�VHW�XVLQJ�WKH
�'287�5)7LPH�FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�),;HG�_�9$5LDEOH�`

'HIDXOW� ),;HG

5HODWHG�&RPPDQGV� �'287�5)(1DEOH"

&RPPDQG�6\QWD[� �'287�5)(1DEOH�VWDWH

([DPSOH� :DOUT:RFENABLE VARIABLE
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�'287�5)(1DEOH"
5HWXUQV�WKH�VHWWLQJ�RI�WKH�YDULDEOH�5LVH�DQG�)DOO�WLPH�HQDEOH
FRPPDQG��5)(1DEOH��

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�),;HG�_�9$5LDEOH�`

5HODWHG�&RPPDQGV� �'287�5)(1DEOH

&RPPDQG�6\QWD[� �'287�5)(1DEOH"

5HVSRQVH�6\QWD[� �'287�5)(1DEOH�VWDWH

([DPSOH� :DOUT:RFENABLE?

5HVSRQVH� :DOUT:RFENABLE VARIABLE

�'287�5)7LPH
6HWV�WKH�5LVH�DQG�)DOO�7LPH�RI�WKH�SXOVH�VWUHDP�DW�WKH�;/5�DQG
%1&�RXWSXWV�LI��'287�5)(1DEOH�LV�HQDEOHG��,I
�'287�5)(1DEOH�LV�GLVDEOHG�WKLV�FRPPDQG�ZLOO�VHW�WKH�5LVH
DQG�)DOO�7LPH�WR�EH�XVHG�ZKHQ�WKLV�IHDWXUH�LV�HQDEOHG�ODWHU��EXW
WKH�5LVH�DQG�)DOO�WLPH�ZLOO�VWD\�DW�WKH�IL[HG�YDOXH�
DSSUR[LPDWHO\����QDQRVHFRQGV��7KH�UDQJH�LV����QV�WR�����QV�

7KLV�PD\�EH�XVHG�WR�VLPXODWH�WKH�EDQGZLGWK�UHGXFWLRQ�W\SLFDO
ZLWK�LQFUHDVLQJ�FDEOH�OHQJWK��7KLV�FDSDELOLW\�LV�QRW�DYDLODEOH�DW
WKH�RSWLFDO��JHQHUDO�SXUSRVH�VHULDO��RU�SDUDOOHO�RXWSXWV�

7KH�FRPPDQG�DUJXPHQW��LQ�VHFRQGV��LV�

• WLPH����QUI!���UDQJH��≥�������(����≤�������(����

� 'HIDXOW� �����(��

5HODWHG�&RPPDQGV� �'287�5)(1DEOH���'287�5)7LPH"

&RPPDQG�6\QWD[� �'287�5)7LPH�WLPH

([DPSOH� :DOUT:RFTIME 200E-9

�'287�5)7LPH"
5HWXUQV�WKH�FXUUHQW�5LVH�)DOO�7LPH�RI�WKH�SXOVH�WUDLQ��,I
5)(1DEOH�LV�GLVDEOHG�WKLV�TXHU\�ZLOO�UHWXUQ�WKH�YDOXH�RI�WKH
5LVH�)DOO�7LPH��QRW�WKH�DFWXDO�5LVH�)DOO�7LPH��7KH�UHVSRQVH�LV
LQ�VHFRQGV�

5HVSRQVH�DUJXPHQW�V��

• WLPH����QUI!���UDQJH��≥�������(����≤�������(����

5HODWHG�&RPPDQGV� �'287�5)7LPH

&RPPDQG�6\QWD[� �'287�5)7LPH"

5HVSRQVH�6\QWD[� �'287�5)7LPH�WLPH

([DPSOH� :DOUT:RFTIME?

5HVSRQVH� :DOUT:RFTIME 2.0115E-07
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�'287�6(7"
5HWXUQV�WKH�FXUUHQW�VWDWH�RI�WKH�'LJLWDO�2XWSXW�VHWWLQJV�

7KH�UHVSRQVH�FRQVLVWV�RI�D�VHTXHQFH�RI�WKH�'LJLWDO�2XWSXW
VHWWLQJV�WKDW�PD\�EH�VHQW�EDFN�WR�WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH
LQ�RUGHU�WR�UHVHW�WKHVH�VHWWLQJV�WR�WKH�VDPH�VWDWH��1RWH�WKDW
VRPH�FRPPDQGV�DUH�VHQW�PRUH�WKDQ�RQFH�DQG�WUDQVLWLRQ
WKURXJK�VHYHUDO�VWDWHV�LQ�RUGHU�WR�DFKLHYH�D�ILQDO�LQVWUXPHQW
VWDWH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� VHH�RWKHU��'287�VHWWLQJ�FRPPDQGV

&RPPDQG�6\QWD[� �'287�6(7"

5HVSRQVH�6\QWD[� �'287�6(7�VHWWLQJV

([DPSOH� :DOUT:SET?

5HVSRQVH�
:DOUT:FORMAT XLR;AMPL 5;CABLESIM OFF;CMOUTPU
T ON;CMAMPL 0.96;CMFREQ 20000;CMOUTPUT OFF;I
NVALID 0;JWFM SINE;JAMPL 0UI;JFREQ 998.644;J
WFM NONE;NOUTPUT ON;NAMPL 0;NOUTPUT OFF;PREE
MPHASIS OFF;RATE 48000HZ;RESOLUTION 24;RFENA
BLE VAR;RFTIME 1.59612E-08;RFENABLE FIXED;FO
RMAT XLR
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'LJLWDO�,�2�6WDWXV�%LWV�&RPPDQGV
'LJLWDO�,�2�6WDWXV�%LW�FRPPDQGV�DSSO\�WR�$(6�(%8�VWDWXV�ELWV��7KH�KHDGHU�SDWK�IRU�'LJLWDO
,�2�6WDWXV�%LW�FRPPDQGV�LV��',26WDWXV��

)LJXUH�������',2�3DQHO��6WDWXV�%LWV�VHFWLRQ��VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV



Digital Input, Output, and Status Bit Commands :DIOStatus:XMT

System Two GPIB Programmer’s Reference 10-35

�',26WDWXV�5&9"
7KLV�TXHU\�UHWXUQV�WKH�����ELWV�RI�GDWD�IRU�HLWKHU�&KDQQHO�$�RU�%
$(6(%8�UHFHLYH�VXEIUDPH��7KH�GDWD�LV�IRUPDWWHG�DV�D�TXRWHG�VWULQJ�RI
���FRPPD�VHSDUDWHG�ILHOGV��HDFK�ILHOG�LV�WZR�KH[�FKDUDFWHUV��7KH�ILUVW
FRPPD�VHSDUDWHG�ILHOG��OHIW��LV�E\WH���

7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• VWDWXV�����VWULQJ�GDWD�!

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� �',26WDWXV�5&9"�FKDQQHO

5HVSRQVH�6\QWD[� �',26WDWXV�5&9�VWDWXV

([DPSOH� :DIOSTATUS:RCV? A

5HVSRQVH�
:DIOSTATUS:RCV "8D,82,2C,00,02,00,41,50,53,32,41,
50,53,32,80,F6,8B,00,D2,04,00,00,00,7E"

�',26WDWXV�;07
7KLV�FRPPDQG�VHWV�WKH�����$(6(%8�WUDQVPLW�FKDQQHO�VWDWXV�ELWV��7KH
FRPPDQG�DUJXPHQWV�DUH�WKH�FKDQQHO��$�RU�%�$(6�(%8�VXEIUDPH��DQG
WKH�VWDWXV�ELW�GDWD��7KH�GDWD�LV�IRUPDWWHG�DV�D�TXRWHG�VWULQJ�RI���
FRPPD�VHSDUDWHG�ILHOGV��HDFK�ILHOG�LV�WZR�KH[�FKDUDFWHUV��7KH�ILUVW
FRPPD�VHSDUDWHG�ILHOG��OHIW��LV�E\WH���

1RWH�WKDW�WKH�VWULQJ�FRQWHQWV�PD\�EH�FXW�GLUHFWO\�IURP�WKH�$3:,1
7UDQVPLW�VHFWLRQ�RI�WKH�6\VWHP�7ZR�6WDWXV�%LWV�SDQHO�DIWHU�VHWWLQJ�WKH
ELWV�ZLWK�WKH�KLJK�OHYHO�FRQWUROV��7KLV�WHFKQLTXH�VLPSOLILHV�WKH�SURFHVV
RI�HQFRGLQJ�WKH�KH[�E\WHV�E\�XVLQJ�$3:,1�WR�GR�LW�IRU�\RX��6HOHFW�WKH
FKDQQHO�$�RU�%�RXWSXW�VWDWXV�ELWV�ILHOG�ZLWK�WKH�PRXVH�FXUVRU�DQG�WKHQ
VHOHFW�(GLW�&RS\�WR�FRS\�WKH�VHOHFWLRQ�WR�WKH�ZLQGRZV�FOLS�ERDUG��3DVWH
WKH�VWULQJ�GLUHFWO\�LQWR�WKH�DUJXPHQW�ILHOG�RI�WKH�FRPPDQG�VWULQJ�\RX
DUH�HGLWLQJ��7KH�UHVXOWDQW�VWULQJ�PXVW�KDYH�FRPPDV�LQVHUWHG�DV�VKRZQ
EHORZ�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• GDWD����VWULQJ�GDWD!

'HIDXOW�
$����������������������������������������������������������������
�����������%������������������������������������������������������
��������������������

5HODWHG�&RPPDQGV� �',26WDWXV�;07"

&RPPDQG�6\QWD[� �',26WDWXV�;07�FKDQQHO��GDWD

([DPSOH�
:DIOSTATUS:XMT A,"8D,82,2C,00,02,00,41,50,53,32,4
1,50,53,32,80,F6,8B,00,D2,04,00,00,00,7E"
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�',26WDWXV�;07"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�VHWWLQJ�RI�WKH�$(6(%8�WUDQVPLW�FKDQQHO
VWDWXV�ELWV��7KH�DUJXPHQW�WR�WKLV�TXHU\�LV�WKH�FKDQQHO��$�RU�%
$(6�(%8�VXEIUDPH��

7KH�UHVSRQVH�FRQVLVWV�RI�WKH�FRPPDQG�KHDGHU��WKH�FKDQQHO��DQG�D
TXRWHG�VWULQJ�RI����FRPPD�VHSDUDWHG�ILHOGV��HDFK�ILHOG�LV�WZR�KH[
FKDUDFWHUV��7KH�ILUVW�FRPPD�VHSDUDWHG�ILHOG��OHIW��LV�E\WH���

7KH�FRPPDQG�DUJXPHQW�LV�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• GDWD����VWULQJ�GDWD!

5HODWHG�&RPPDQGV� �',26WDWXV�;07

&RPPDQG�6\QWD[� �',26WDWXV�;07"�FKDQQHO

5HVSRQVH�6\QWD[� �',26WDWXV�;07�UHVSRQVHBFKDQQHO��GDWD

([DPSOH� :DIOSTATUS:XMT? A

5HVSRQVH�
:DIOSTATUS:XMT A,"8D,82,2C,00,02,00,41,50,53,32,4
1,50,53,32,80,F6,8B,00,D2,04,00,00,00,7E"
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��� 0RQLWRU

+HDGSKRQH�6SHDNHU

&RPPDQGV
0RQLWRU�FRPPDQGV�DSSO\�WR�WKH�LQWHUQDO�VSHDNHU�DQG�WR�WKH�PRQLWRU�MDFN�RQ�WKH�IURQW�RI�WKH
6\VWHP�7ZR��7KH�KHDGHU�SDWK�IRU�WKH�VSHDNHU�KHDGSKRQH�FRPPDQGV�LV��021�

)LJXUH�������0RQLWRU�SDQHOV��VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV

�021�02'(
6HWV�WKH�LQVWUXPHQW�KHDGSKRQH�VSHDNHU�PRQLWRU�WR
PRQRSKRQLF�RU�VWHUHR�PRGH�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�67(5HR�_�0212�`

� 'HIDXOW� 67(5HR

5HODWHG�&RPPDQGV� �021�02'("

&RPPDQG�6\QWD[� �021�02'(�PRGH

([DPSOH� :MON:MODE STEREO
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�021�02'("
5HWXUQV�WKH�PRGH�RI�WKH�KHDGSKRQH�VSHDNHU�PRQLWRU��HLWKHU
PRQRSKRQLF�RU�VWHUHR�

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�67(5HR�_�0212�`

� 5HODWHG�&RPPDQGV� �021�02'(

&RPPDQG�6\QWD[� �021�02'("

5HVSRQVH�6\QWD[� �021�02'(�PRGH

([DPSOH� :MON:MODE?

5HVSRQVH� :MON:MODE STEREO

�021�0212
6SHFLILHV�WKH�LQVWUXPHQW�FKDQQHO�LQSXW�IRU�WKH
KHDGSKRQH�VSHDNHU�PRQLWRU�ZKHQ�LQ�0212�PRGH��,I�WKLV
FRPPDQG�LV�UHFHLYHG�E\�WKH�LQVWUXPHQW�ZKLOH�LQ�67(5(2
PRGH��WKH�VHWWLQJ�ZLOO�EH�VWRUHG�DQG�XVHG�ZKHQ�WKH�PRQLWRU�LV
VZLWFKHG�WR�0212�PRGH�

7KH�VLJQDO�VRXUFHV�DUH��QRQH��2))���$QDORJ�$QDO\]HU�IXQFWLRQ
PHWHU��)81&PHWHU���$QDORJ�*HQHUDWRU�$�PRQLWRU��*(1$��
$QDORJ�*HQHUDWRU�%�PRQLWRU��*(1%���'63�FKDQQHO�$�PRQLWRU
�'63$���'63�FKDQQHO�%�PRQLWRU��'63%���$QDORJ�$QDO\]HU�$
LQSXW��,13$���DQG�$QDORJ�$QDO\]HU�%�LQSXW��,13%��

�7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�2))�_�'63$�_�'63%�_�)81&PHWHU�_�*(1$
_�*(1%�_�,13$�_�,13%�`

� 'HIDXOW� 2))

5HODWHG�&RPPDQGV� �021�0212"���021�02'(

&RPPDQG�6\QWD[� �021�0212�VRXUFH

([DPSOH� :MON:MONO INPA
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�021�0212"
5HWXUQV�WKH�LQVWUXPHQW�FKDQQHO�LQSXW�IRU�WKH
KHDGSKRQH�VSHDNHU�PRQLWRU�ZKHQ�LQ�0212�PRGH�

7KH�VLJQDO�VRXUFHV�DUH��QRQH��2))���$QDORJ�$QDO\]HU�IXQFWLRQ
PHWHU��)81&PHWHU���$QDORJ�*HQHUDWRU�$�PRQLWRU��*(1$��
$QDORJ�*HQHUDWRU�%�PRQLWRU��*(1%���'63�FKDQQHO�$�PRQLWRU
�'63$���'63�FKDQQHO�%�PRQLWRU��'63%���$QDORJ�$QDO\]HU�$
LQSXW��,13$���DQG�$QDORJ�$QDO\]HU�%�LQSXW��,13%��

�5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�2))�_�'63$�_�'63%�_�)81&PHWHU�_�*(1$
_�*(1%�_�,13$�_�,13%�`

� 5HODWHG�&RPPDQGV� �021�0212���021�02'(

&RPPDQG�6\QWD[� �021�0212"

5HVSRQVH�6\QWD[� �021�0212�VRXUFH

([DPSOH� :MON:MONO INPA

�021�6(7"
5HWXUQV�VHWWLQJV�IRU�DOO�0RQLWRU�FRPPDQGV��7KH�UHVSRQVH
FRQVLVWV�RI�D�VHTXHQFH�RI�WKH�0RQLWRU�VHWWLQJV�WKDW�PD\�EH�VHQW
EDFN�WR�WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH�LQ�RUGHU�WR�UHVHW�0RQLWRU
VHWWLQJV�WR�WKH�VDPH�VWDWH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV�����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

� 5HODWHG�&RPPDQGV� �021�&+$1QHO"���021�02'("���021�65&"

&RPPDQG�6\QWD[� �021�6(7"

5HVSRQVH�6\QWD[� �021�6(7�VHWWLQJV

([DPSOH� :MON:SET?

5HVSRQVH� :MON:MONO OFF;STEREO OFF;MODE STEREO
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�021�67(5HR
6HOHFWV�WKH�VWHUHR�PRQLWRU�VLJQDO�VRXUFH�

7KH�VLJQDO�VRXUFHV�DUH��QRQH��2))���$QDORJ�$QDO\]HU�IXQFWLRQ
PHWHU��)81&PHWHU���$QDORJ�*HQHUDWRU�PRQLWRU��*(10RQ��
'63�PRQLWRU��'63���DQG�$QDORJ�$QDO\]HU�LQSXW��,13XW��

,I�WKH�KLJK�EDQGZLGWK�$�'�VHOHFWLRQ�LV�LQ�XVH�WKHQ�WKH�'63
0RQLWRU�VHOHFWLRQ�GRHV�QRW�SURYLGH�D�PRQLWRU�VLJQDO��LW�LV
DVVXPHG�WKDW�WKH�VLJQDOV�EHLQJ�PHDVXUHG�DUH�DERYH�WKH�UDQJH
RI�KXPDQ�KHDULQJ��

7KH�FRPPDQG�DUJXPHQW�LV�

• VRXUFH���^�2))�_�'63�_�)81&PHWHU�_�*(10RQ�_�,13XW
`

� 'HIDXOW� 2))

5HODWHG�&RPPDQGV� �021�67(5HR"

&RPPDQG�6\QWD[� �021�67(5HR�VRXUFH

([DPSOH� :MON:STEREO DSP

�021�67(5HR"
5HWXUQV�WKH�FXUUHQWO\�VHOHFWHG�VWHUHR�PRQLWRU�VRXUFH��7KH
VLJQDO�VRXUFHV�DUH��QR�LQSXW��2))���$QDORJ�$QDO\]HU�IXQFWLRQ
PHWHU��)81&PHWHU���$QDORJ�*HQHUDWRU�PRQLWRU��*(10RQ��
'63�PRQLWRU��'63���DQG�$QDORJ�$QDO\]HU�LQSXW��,13XW��

5HVSRQVH�DUJXPHQW�V��

• VRXUFH���^�2))�_�'63�_�)81&PHWHU�_�*(10RQ�_�,13XW
`

� 5HODWHG�&RPPDQGV� �021�67(5HR

&RPPDQG�6\QWD[� �021�67(5HR"

5HVSRQVH�6\QWD[� �021�67(5HR�VRXUFH

([DPSOH� :MON:STEREO?

5HVSRQVH� :MON:STEREO DSP
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��� 6HWWOLQJ�&RPPDQGV
0RVW�PHDVXUHPHQWV�SURYLGHG�E\�6\VWHP�7ZR�FDQ�EH��VHWWOHG���D�SURFHVV�WKDW�UHGXFHV�WHVWLQJ�WLPH
E\�GHWHUPLQLQJ�ZKHQ�D�PHDVXUHPHQW�YDOXH�KDV�VWRSSHG�FKDQJLQJ�VXIILFLHQWO\�WR�EH�FRQVLGHUHG
VWDEOH��7KH�VHWWOLQJ�VXEV\VWHP�DOORZV�VHOHFWLRQ�RI�VHWWOLQJ�FULWHULD�IRU�PRVW�PHDVXUHPHQWV�SURYLGHG
E\�6\VWHP�7ZR��7KHVH�PHDVXUHPHQWV�KDYH�GHIDXOW�VHWWOLQJ�SDUDPHWHUV��6HWWOLQJ�LV�HQDEOHG�E\
GHIDXOW�RQ�DOO�PHDVXUHPHQWV�WKDW�SURYLGH�D�VHWWOLQJ�FDSDELOLW\�

7KH�JOREDO�WLPHRXW�YDOXH��GHWHUPLQHG�YLD�WKH��6(77OLQJ�7,0HRXW�FRPPDQG��LV�XVHG�WR�GHWHUPLQH
KRZ�ORQJ�WR�ZDLW�IRU�D�PHDVXUHPHQW�WR�VHWWOH�EHIRUH�UHWXUQLQJ�DQ�XQVHWWOHG�PHDVXUHPHQW��7KLV
SUHYHQWV�WKH�V\VWHP�IURP�ZDLWLQJ�LQGHILQLWHO\�IRU�D�PHDVXUHPHQW�WKDW�PD\�QHYHU�VHWWOH��VXFK�DV�D
QRLV\�WHVW�VLJQDO�RU�OLYH�EURDGFDVW�SURJUDP�PDWHULDO��7KH�JOREDO�WLPHRXW�YDOXH�PD\�EH�RYHUULGGHQ
RQ�D�PHDVXUHPHQW�E\�PHDVXUHPHQW�EDVLV�LI�D�QRQ�]HUR�VHWWOLQJ�WLPHRXW�YDOXH�LV�VSHFLILHG�IRU�WKH
GHVLUHG�PHDVXUHPHQW�

0HDVXUHPHQW�TXHULHV�FDQ�RFFXU�DW�DQ\�SRLQW�LQ�WKH�PHDVXUHPHQW�F\FOH��PHDVXUHPHQWV�DUH�EHLQJ
FRQVWDQWO\�WDNHQ���WKH�QH[W�PHDVXUHPHQW�PD\�EH�DYDLODEOH�DOPRVW�LPPHGLDWHO\�RU�LW�FRXOG�WDNH
DOPRVW�D�FRPSOHWH�PHDVXUHPHQW�F\FOH�WR�EHFRPH�DYDLODEOH��7KH�WULJJHU�DUJXPHQW�LQ�WKH�VHWWOLQJ
FRPPDQG�VSHFLILHV�ZKHWKHU�PHDVXUHPHQW�TXHULHV�ZLOO�XVH�WKH�QH[W�DYDLODEOH�PHDVXUHPHQW�RU
DERUW�WKH�FXUUHQW�PHDVXUHPHQW�DQG�WULJJHU�D�QHZ�PHDVXUHPHQW�F\FOH��8VH�WULJJHUHG
PHDVXUHPHQWV�ZKHQ�LW�LV�QHFHVVDU\�WR�V\QFKURQL]H�D�QHZ�PHDVXUHPHQW�ZLWK�FKDQJHV�LQ�WKH
GHYLFH�XQGHU�WHVW�RU�FKDQJHV�LQ�WKH�VWLPXOXV�VLJQDO�LQ�RUGHU�WR�DYRLG�DFTXLULQJ�D�oVWDOHp
PHDVXUHPHQW�WKDW�PD\�KDYH�EHHQ�DIIHFWHG�E\�WKH�SUHYLRXV�VWDWH�RI�WKH�WHVW�V\VWHP��7KLV�LV�XVXDOO\
QRW�D�SUREOHP�LI�VHWWOHG�PHDVXUHPHQWV�DUH�EHLQJ�DFTXLUHG�EXW�PD\�EH�D�SUREOHP�ZLWK�XQVHWWOHG
PHDVXUHPHQWV�

,I�WKH�WULJJHU�DUJXPHQW�LV�GLVDEOHG��WULJJHU� �����WKH�QH[W�DYDLODEOH�PHDVXUHPHQW�ZLOO�EH�UHWXUQHG
IURP�WKH�FXUUHQW�PHDVXUHPHQW�F\FOH��VHH�GLDJUDP�EHORZ���,I�WKH�WULJJHU�DUJXPHQW�LV�HQDEOHG
�WULJJHU� �����D�PHDVXUHPHQW�TXHU\�ZLOO�DERUW�WKH�FXUUHQW�PHDVXUHPHQW�DQG�WULJJHU�D�QHZ
PHDVXUHPHQW�F\FOH��,Q�)LJXUH������EHORZ���PHWHU"!�PHDQV�DQ\�PHWHU�TXHU\��IRU�H[DPSOH
�$1/5�/(9HO"

<meter?>

trigger = 0

trigger = 1

<meter?>
response

<meter?> triggers a new reading cycle

readings cycle

)LJXUH�������6HWWOLQJ�LOOXVWUDWLRQ

6HH�6HFWLRQ���RI�WKLV�PDQXDO�IRU�D�PRUH�FRPSOHWH�GLVFXVVLRQ�RI�VHWWOLQJ�
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)LJXUH�������6HWWOLQJ�3DQHO��VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV

�6(77OLQJ�$1/5
6SHFLILHV�WKH�VHWWOLQJ�SDUDPHWHUV�IRU�WKH�LQGLFDWHG�$QDORJ�$QDO\]HU
PHWHUV��DQG�PHWHU�PRGHV���7KHUH�DUH�VL[�PHWHUV�LQ�WKH�$QDORJ
$QDO\]HU��7KH�PHWHUV�DUH��FKDQQHO�$�/HYHO��FKDQQHO�%�OHYHO�
FKDQQHO�$�)UHTXHQF\��FKDQQHO�%�)UHTXHQF\��3KDVH��DQG�WKH
)XQFWLRQ�PHWHU�

7KH�3KDVH�PHWHU�LV�XQLTXH�LQ�WKDW�LW�LV�WKH�RQO\�PHWHU�WKDW�GRHV�QRW
XVH�WKH�WROHUDQFH�SDUDPHWHU��+RZHYHU�ZKHQ�D�3KDVH�PHWHU�VHWWOLQJ
FRPPDQG�LV�LVVXHG��D�WROHUDQFH�SDUDPHWHU���QG�SDUDPHWHU��SODFH
KROGHU�PXVW�VWLOO�EH�VSHFLILHG��HYHQ�WKRXJK�WKH�YDOXH�VXSSOLHG�ZLOO�EH
LJQRUHG�

7KH�IXQFWLRQ�PHWHU�KDV�D�VHSDUDWH�VHW�RI�VHWWOLQJ�SDUDPHWHUV�IRU
HDFK�PRGH��$PSOLWXGH��$03/LWXGH���%DQGSDVV��%3���%DQGUHMHFW
�%5���7+'�1�$PSOLWXGH��7+'DPSO���7+'�1�5DWLR��7+'5DWLR��
6037(��6037H���&&,)��&&,)���',0��',0���:RZ�	�)OXWWHU��:)��
FURVVWDON��;7$/N���')'��')'��DQG���&KDQQHO�5DWLR��5$7LR��
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7KH�IROORZLQJ�WDEOH�GHWDLOV�WKH�YDOLG�XQLWV�IRU�WKH�IORRU�SDUDPHWHU�IRU
HDFK�PHWHU�PRGH�

Meter/Mode Units

Ch A Freq (AFReq), Ch B
Freq (BFReq)

Hz (HZ), F/R (F_R), dHz (DHZ),
%Hz (PCTHz), cent (CENT), octs
(OCTS), decs (DECS), d%
(DPCT), dPPM (DPPM)

Phase (PHASe) degrees (DEG)

Ch A Level (ALEVel), Ch B
Level (BLEVel), Amplitude
(AMPL), Bandpass (BP),
Bandreject (BR), THD+N
Ampl (THDampl)

V (V), dBu (DBU), dBV (DBV),
dBr A (DBRA), dBr B (DBRB),
dBg A (DBGA), dBg B (DBGB),
dBm (DBM), W (W)

THD+N Ratio (THDRatio),
SMPTE/DIN (SMPTe), CCIF
(CCIF), DFD (DFD), DIM
(DIM), W & F (WF), 2-Ch
Ratio (RATio), Crosstalk
(XTALk)

% (PCT), dB (DB), PPM (PPM),
X/Y (X_Y)

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PHWHU���^�$)5HT�_�$/(9HO�_�$03/LWXGH�_�%)5HT�_�%/(9HO�_
%3�_�%5�_&&,)�_�')'�_�',0�_�3+$6H�_�5$7LR�_�6037H�_
7+'DPSO�_7+'5DWLR�_�:)�_�;7$/N�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(�����LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH��GHSHQGV�RQ�LQVWUXPHQW�SDUDPHWHU�DQG
XQLW���^�&(17�_�'%�_�'%*$�_�'%*%�_�'%0�_�'%5$�_
'%5%�_�'%8�_'%9�_�'(&6�_�'(*�_�'+=�_�'3&7�_�'330
_�)B5�_�+=�_�2&76�_3&7�_�3&7+]�_�330�_�9�_�:�_�;B<�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥���������≤���������������LQ�XQLWV
RI�VHFRQGV��PD[�LV�DSSUR[LPDWHO\��������GD\V�

• WULJJHU����QU�!���UDQJH����RU����
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'HIDXOW� $03/LWXGH������H��9��������)/$7����
$)5HT��������H��+=��������)/$7����
$/(9HO�����H��9��������)/$7����
%)5HT��������H��+=��������)/$7����
%/(9HO�����H��9��������)/$7����
%3�����H��9��������(;3����
%5������H��9��������(;3����
&&,)�����H��3&7�������(;3����
')'�����H��3&7�������(;3����
',0������H��3&7�������(;3����
3+$6H��������'(*��������)/$7����
6037H������H��3&7��������(;3����
7+'DPSO������H��9�������(;3����
7+'5DWLR�����H��3&7�������(;3����
5$7LR�����H��3&7��������)/$7����
:)������H��3&7�������(;3����
;7$/N�����H��3&7��������(;3����

5HODWHG�&RPPDQGV� �6(77OLQJ�$1/5"

&RPPDQG�6\QWD[� �6(77OLQJ�$1/5�PHWHU��WROHUDQFH��IORRU��SRLQWV��GHOD\�

DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:ANLR AMPLITUDE, 3,50e-9 V,3,50e-
3,EXP,0.2,0
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�6(77OLQJ�$1/5"
5HWXUQV�WKH�VHWWOLQJ�SDUDPHWHU�VHWWLQJV�IRU�WKH�LQGLFDWHG�$QDORJ
$QDO\]HU�PHWHUV��DQG�PHWHU�PRGHV���7KH�XQLWV�DUJXPHQW�VSHFLILHV
WKH�UHWXUQ�XQLWV�IRU�WKH�IORRU�DUJXPHQW��,I�WKH�VSHFLILHG�XQLWV�DUH
LQYDOLG�IRU�WKH�VSHFLILHG�PRGH�D�FRPPDQG�HUURU�ZLOO�EH�JHQHUDWHG
�VHH��6(77OLQJ�$1/5��

7KH�IROORZLQJ�WDEOH�GHWDLOV�WKH�YDOLG�XQLWV�IRU�WKH�IORRU�SDUDPHWHU�IRU
HDFK�PHWHU�PRGH�

Meter/Mode Units

Ch A Freq (AFReq), Ch B
Freq (BFReq)

Hz (HZ), F/R (F_R), dHz (DHZ),
%Hz (PCTHz), cent (CENT), octs
(OCTS), decs (DECS), d%
(DPCT), dPPM (DPPM)

Phase (PHASe) degrees (DEG)

Ch A Level (ALEVel), Ch B
Level (BLEVel), Amplitude
(AMPL), Bandpass (BP),
Bandreject (BR), THD+N
Ampl (THDampl)

V (V), dBu (DBU), dBV (DBV),
dBr A (DBRA), dBr B (DBRB),
dBg A (DBGA), dBg B (DBGB),
dBm (DBM), W (W)

THD+N Ratio (THDRatio),
SMPTE/DIN (SMPTe), CCIF
(CCIF), DFD (DFD), DIM
(DIM), W & F (WF), 2-Ch
Ratio (RATio), Crosstalk
(XTALk)

% (PCT), dB (DB), PPM (PPM),
X/Y (X_Y)

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PHWHU���^�$)5HT�_�%)5HT�_�$/(9HO�_�$03/LWXGH�_�%/(9HO�_
%3�_�%5�_�&&,)�_�')'�_�',0�_�3+$6H�_�5$7LR�_�6037H�_
7+'DPSO�_�7+'5DWLR�_�:)�_�;7$/N�`

• XQLWV���^�&(17�_�'%�_�'%*$�_�'%*%�_�'%0�_�'%5$�_
'%5%�_�'%8�_�'%9�_�'(&6�_�'(*�_�'+=�_�'3&7�_�'330
_�)B5�_�+=�_�2&76�_�3&7�_�3&7+]�_�330�_�9�_�:�_�;B<�`
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5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBPHWHU���^�$)5HT�_�$/(9HO�_�$03/LWXGH�_�%)5HT
_�%/(9HO�_�%3�_�%5�_�&&,)�_�')'�_�',0�_�3+$6H�_�6037H
_�7+'DPSO�_�7+'5DWLR�_�:)�_�5$7LR�_�;7$/N�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(�����LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH��GHSHQGV�RQ�LQVWUXPHQW�SDUDPHWHU�DQG
XQLW���^�&(17�_�'%�_�'%*$�_�'%*%�_�'%0�_�'%5$�_
'%5%�_�'%8�_�'%9�_�'(&6�_�'(*�_�'+=�_�'3&7�_�'330
_�)B5�_�+=�_�2&76�_�3&7�_�3&7+]�_�330�_�9�_�:�_�;B<�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV

• WULJJHU����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �6(77OLQJ�$1/5

&RPPDQG�6\QWD[� �6(77OLQJ�$1/5"�PHWHU��XQLWV

5HVSRQVH�6\QWD[� �6(77OLQJ�$1/5�UHVSRQVHBPHWHU��WROHUDQFH��IORRU��SRLQWV�

GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:ANLR? AMPLITUDE, DBRA

5HVSRQVH� :SETTLING:ANLR AMPLITUDE,1,0.05
DBRA,3,0.05,EXP,0.2,0
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�6(77OLQJ�'$1/U
&RPSRXQG�KHDGHU�IRU�'63�'LJLWDO�$XGLR�$QDO\]HU�VHWWOLQJ�FRPPDQGV��)RU�PRVW�RI�WKH�6\VWHP
7ZR�VXEV\VWHPV�WKHUH�LV�RQO\�RQH�VHWWOLQJ�FRPPDQG��$QDORJ�$QDO\]HU��'&;��DQG�'LJLWDO�,�2
,QSXW���7KH�H[FHSWLRQ�WR�WKLV�LV�WKH�'LJLWDO�$QDO\]HU��ZKLFK�KDV���FRPPDQGV��DQG�FRUUHVSRQGLQJ
TXHULHV���7KH�'LJLWDO�$QDO\]HU�KDV�VHSDUDWH�VHWWOLQJ�FRPPDQGV��DQG�TXHULHV��IRU�WKH�IUHTXHQF\
PHWHU��WKH�OHYHO�PHWHU�DQG�WKH�IXQFWLRQ�PHWHU�

&$87,21��7KH��6(77OLQJ�'$1/U�)81&���6(77OLQJ�'$1/U�)81&"���6(77OLQJ�'$1/U�/(9HO
DQG��6(77OLQJ�'$1/U�/(9"�KDYH�DQ�H[WUD�SDUDPHWHU�LQVHUWHG�DIWHU�WKH�ILUVW�SDUDPHWHU��FRPSDUHG
WR�DOO�RWKHU�VHWWOLQJ�FRPPDQGV�DQG�TXHULHV���7KLV�VHFRQG�SDUDPHWHU�VSHFLILHV�ZKHWKHU�WKH�PHWHU
GHWHFWRU�LV�LQ�)DVW506�PRGH��)506��RU�LQ�D��QRUPDO���1250DO��PRGH��L�H��4�3HDN�RU�506��

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�FRPPDQG�NH\ZRUGV�IRU�WKH�ILUVW�SDUDPHWHU�DQG�VHFRQG�SDUDPHWHU
�ZKHUH�DSSOLFDEOH��RI�WKH�'LJLWDO�$QDO\]HU�VHWWOLQJ�FRPPDQGV��)RU�PRUH�GHWDLO�DERXW�WKH�RWKHU
SDUDPHWHUV�IRU�WKHVH�VHWWOLQJ�FRPPDQGV��VHH�WKH�VSHFLILF�FRPPDQG�GHVFULSWLRQV�ODWHU�LQ�WKLV
VHFWLRQ�

Command Param 1
(Name)

Meter/Mode Channel Input Param 2

(Detector)

:SETTling:DANLr:FREQ CHA Freq A

CHB B

:SETTling:DANLr:FUNC AMPA Ampl Analog NORMal

FRMS

AMPD Digital NORMal

FRMS

THDA THD+N Ampl Analog NORMal

FRMS

THDD Digital NORMal

FRMS

BPA Bandpass Analog NORMal

FRMS

BPD Digital NORMal

FRMS

THDRatio THD+N Ratio NORMal

FRMS

RATio 2-Chan Ratio NORMal

FRMS

XTALk Crosstalk NORMal

FRMS

:SETTling:DANLr:LEVel CHAA Level A Analog NORMal

FRMS

CHAD Digital NORMal

FRMS

CHBA B Analog NORMal

FRMS

CHBD Digital NORMal

FRMS
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�6(77OLQJ�'$1/U�)5(4
6SHFLILHV�WKH�VHWWOLQJ�SDUDPHWHUV�IRU�WKH�'63�$XGLR�$QDO\]HU
IUHTXHQF\�PHWHU�FKDQQHO��$�RU�%���7KH�IUHTXHQF\�PHWHU�RQ�HDFK
FKDQQHO�KDV�LQGLYLGXDO�VHWWOLQJ�SDUDPHWHUV�

Command Param 1

(Name)

Meter Channel

:SETTling:DANLr:FREQ CHA Freq A

CHB B

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH��GHSHQGV�RQ�LQVWUXPHQW�SDUDPHWHU�DQG
XQLW���^�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_�+=�_
2&76�_�3&7+]�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV��PD[��LV�DSSUR[LPDWHO\��������GD\V�

• WULJJHU����QU�!���UDQJH����RU����

'HIDXOW� $���������+=���������)/$7����

%���������+=���������)/$7����

5HODWHG�&RPPDQGV� �6(77OLQJ�'$1/U�)5(4"���'63�'$1/U�)5(4"

&RPPDQG�6\QWD[� �6(77OLQJ�'$1/U�)5(4�FKDQQHO��WROHUDQFH��IORRU��SRLQWV�
GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DANLR:FREQ A, 1, 0.1 HZ, 3, .01,
FLAT, 0.2, 0
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�6(77OLQJ�'$1/U�)5(4"
5HWXUQV�WKH�VHWWOLQJ�SDUDPHWHU�VHWWLQJV�IRU�D�'63�'LJLWDO�'RPDLQ
$XGLR�$QDO\]HU�IUHTXHQF\�PHWHU�FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• IORRUXQLWV���^�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5
_�+=�_�2&76�_�3&7+]�`

5HVSRQVH�DUJXPHQW�V��

• FKDQQHO���^�$�_�%�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH��GHSHQGV�RQ�LQVWUXPHQW�SDUDPHWHU�DQG
XQLW���^�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5�_�+=�_
2&76�_�3&7+]�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV

• WULJJHU����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �6(77OLQJ�'$1/U�)5(4

&RPPDQG�6\QWD[� �6(77OLQJ�'$1/U�)5(4"�FKDQQHO��IORRUXQLWV

5HVSRQVH�6\QWD[� �6(77OLQJ�'$1/U�)5(4�FKDQQHO��WROHUDQFH��IORRU��SRLQWV�
GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DANLR:FREQ? A,HZ

5HVSRQVH� :SETTLING:DANLR:FREQA,1,0.1HZ,3,0.01,FLAT,0.2,0

�6(77OLQJ�'$1/U�)81&
6SHFLILHV�WKH�VHWWOLQJ�SDUDPHWHUV�IRU�WKH�'63�$XGLR�$QDO\]HU
3URJUDP�IXQFWLRQ�PHWHU��6HWWOLQJ�SDUDPHWHU�VHWWLQJV�FDQ�EH�VWRUHG
EDVHG�RQ�VSHFLILF�FRPELQDWLRQV�RI�IXQFWLRQ�PHWHU�PRGH��LQSXW
GRPDLQ��DQG�GHWHFWRU�W\SH��VHH�WDEOH�EHORZ���6HSDUDWH�VHWWOLQJ
SDUDPHWHUV�DUH�VWRUHG��DQG�XVHG��IRU�HDFK�URZ�LQ�WKH�WDEOH�EHORZ�

7KH�FKRLFHV�IRU�WKH�ILUVW�SDUDPHWHU�UHTXLUH�YDOLG�FRPELQDWLRQV�RI
IXQFWLRQ�PHWHU�PRGH�DQG�LQSXW�GRPDLQ��7KHVH�FKRLFHV�DUH�

• $03$��DPSOLWXGH�PRGH�ZLWK�DQDORJ�GRPDLQ�LQSXW��

• $03'��DPSOLWXGH�PRGH�ZLWK�GLJLWDO�GRPDLQ�LQSXW��

• %3$��EDQGSDVV�PRGH�ZLWK�DQDORJ�LQSXW��

• %3'��EDQGSDVV�PRGH�ZLWK�GLJLWDO�LQSXW��

• 7+'$��7+'�1�DPSOLWXGH�PRGH�ZLWK�DQDORJ�LQSXW��

• 7+''��7+'�1�DPSOLWXGH�PRGH�ZLWK�GLJLWDO�LQSXW��



:SETTling:DANLr:FUNC Settling Commands

12-10 System Two GPIB Programmer’s Reference

• 7+'5DWLR��7+'�1�5DWLR�PRGH��VDPH�VHWWLQJV�DUH�XVHG
IRU�DQDORJ�DQG�GLJLWDO�LQSXW��

• 5$7LR����FKDQQHO�5DWLR�PRGH��VDPH�VHWWLQJV�DUH�XVHG�IRU
DQDORJ�DQG�GLJLWDO�LQSXW��

• DQG�;7$/N��&URVVWDON�PRGH��VDPH�VHWWLQJV�DUH�XVHG�IRU
DQDORJ�DQG�GLJLWDO�LQSXW��

7KH�FKRLFHV�IRU�WKH�VHFRQG�SDUDPHWHU�LQGLFDWH�WKH�GHWHFWRU�W\SH�
7KHVH�FKRLFHV�DUH�1250DO��ZKHQ�WKH�GHWHFWRU�LV�HLWKHU�4�3HDN�RU
506��DQG�)506��ZKHQ�WKH�GHWHFWRU�LV�LQ�)DVW506�PRGH���'LIIHUHQW
VHWWOLQJ�SDUDPHWHU�VHWWLQJV�DUH�VWRUHG��DQG�XVHG��EDVHG�RQ�DOO
FRPELQDWLRQV�RI�WKH�ILUVW�DQG�VHFRQG�SDUDPHWHUV�

)RU�H[DPSOH��RQH�VHW�RI�VHWWOLQJ�SDUDPHWHUV�FRXOG�EH�VSHFLILHG�IRU
DPSOLWXGH�PRGH�ZLWK�DQDORJ�GRPDLQ�LQSXW�XVLQJ�WKH�)DVW506
GHWHFWRU�PRGH��$�GLIIHUHQW�VHWWOLQJ�SDUDPHWHU�VHWWLQJ�FRXOG�EH
VSHFLILHG��DQG�VWRUHG��IRU�DPSOLWXGH�PRGH�ZLWK�DQDORJ�GRPDLQ
LQSXW�XVLQJ�D�QRUPDO�GHWHFWRU�PRGH��<HW��DQRWKHU�VHW�RI�VHWWOLQJ
SDUDPHWHUV�FRXOG�EH�VSHFLILHG�IRU�DPSOLWXGH�PRGH�ZLWK�GLJLWDO�LQSXW
XVLQJ�WKH�)DVW506�GHWHFWRU�

Param 1

Name

Meter Mode Input Param 2

(Detector)

AMPA Ampl Analog NORMal

FRMS

AMPD Digital NORMal

FRMS

BPA Bandpass Analog NORMal

FRMS

BPD Digital NORMal

FRMS

THDA THD+N Ampl Analog NORMal

FRMS

THDD Digital NORMal

FRMS

THDRatio THD+N Ratio NORMal

FRMS

RATio 2-Chan Ratio NORMal

FRMS

XTALk Crosstalk NORMal
FRMS
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7KH�FRPPDQG�DUJXPHQWV�DUH�

• PHWHU���^�$03$�_�$03'�_�%3$�_�%3'�_�5$7LR�_�7+'$�_
7+''�_�7+'5DWLR�_�;7$/N�`

• GHWHFWRU���^�)506�_�1250DO�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH��GHSHQGV�RQ�LQVWUXPHQW�SDUDPHWHU�DQG
XQLW���^�'%�_�'%)6�_�'%0�_�'%5��_�'%5��_�'%5$�_�'%5%
_�'%8�_�'%9�_�))6�_�3&7�_�3&7)V�_�9�_�93�_�933�_�;B<�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV��PD[��LV�DSSUR[LPDWHO\��������GD\V�

• WULJJHU����QU�!���UDQJH����RU����

'HIDXOW� $03$�)506����H���9���������)/$7����
$03$�1250����H��9��������)/$7����
$03'�)506����H��))6���������)/$7����
$03'�1250����H��))6��������)/$7����
%3$�)506����H��9��������(;3����
%3$�1250����H��9�������(;3����
%3'�)506����H��))6��������(;3����
%3'�1250����H��))6�������(;3����
7+'$�)506����H��9��������(;3����
7+'$�1250����H��9�������(;3����
7+''�)506����H��))6��������)/$7����
7+''�1250����H��))6�������(;3����
7+'5DWLR�1250�����H��3&7�������(;3����
7+'5DWLR�)506�����H��3&7��������)/$7����
5$7LR�1250������H��3&7��������)/$7����
5$7LR�)506������H��3&7���������)/$7����
;7$/N�1250�����H��3&7�������(;3����
;7$/N�)506�����H��3&7��������(;3����

5HODWHG�&RPPDQGV� �6(77OLQJ�'$1/U�)81&"

&RPPDQG�6\QWD[� �6(77OLQJ�'$1/U�)81&�PHWHU��GHWHFWRU��WROHUDQFH��IORRU�

SRLQWV��GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DANLR:FUNC BPD,NORMAL,3,10e-
9FFS,3,0.1,EXP,0,1
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�6(77OLQJ�'$1/U�)81&"
5HWXUQV�WKH�VHWWOLQJ�SDUDPHWHU�VHWWLQJV�IRU�WKH�LQGLYLGXDO�'63�'LJLWDO
'RPDLQ�$XGLR�$QDO\]HU�PHWHUV�DQG�WKH�5HDGLQJ�0HWHU�PRGHV��7KLV
TXHU\�KDV�WKUHH�����SDUDPHWHUV��PHWHU�PRGH�RU�LQSXW�GRPDLQ�
GHWHFWRU�PRGH��DQG�IORRU�SDUDPHWHU�XQLWV�

7KH�IROORZLQJ�WDEOH�GHWDLOV�WKH�YDOLG�XQLWV�IRU�WKH�IORRU�SDUDPHWHU�IRU
HDFK�PHWHU�PRGH�

Meter/Mode Units

Analog Input : Amplitude
(AMPA) , Bandpass (BPA),
THD+N Amplitude (THDA)

V (V), dBV (DBV), dBu
(DBU), dBr A (DBRA), dBr B
(DBRB), dBm (DBM)

Digital Input : Amplitude
(AMPD) , Bandpass (BPD),
THD+N Amplitude (THDD)

FFS (FFS), %FS (PCTFs),
dBFS (DBFS), V (V), Vp (VP),
Vpp (VPP), dBu (DBU), dBV
(DBV), dBr 1 (DBR1), dBr 2
(DBR2)

2-Ch Ratio (RATio), Crosstalk
(XTALk), THD+N Ratio
(THDRatio)

dB (DB), % (PCT), X/Y (X_Y)

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PHWHU���^�$03$�_�$03'�_�%3$�_�%3'�_�5$7LR�_�7+'$�_
7+''�_�7+'5DWLR�_�;7$/N�`

• GHWHFWRU���^�)506�_�1250DO�`

• XQLWV���^�'%�_�'%)6�_�'%0�_�'%5��_�'%5��_�'%5$�_
'%5%�_�'%8�_�'%9�_�))6�_�3&7�_�3&7)V�_�9�_�93�_�933�_
;B<�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBPHWHU���^�$03$�_�$03'�_�%3$�_�%3'�_�5$7LR�_
7+'$�_�7+''�_�7+'5DWLR�_�;7$/N�`

• GHWHFWRU���^�)506�_�1250DO�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH��GHSHQGV�RQ�LQVWUXPHQW�SDUDPHWHU�DQG
XQLW���^�'%�_�'%)6�_�'%0�_�'%5��_�'%5��_�'%5$�_�'%5%
_�'%8�_�'%9�_�))6�_�3&7�_�3&7)V�_�9�_�93�_�933�_�;B<�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV

• WULJJHU����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �6(77OLQJ�'$1/U�)81&

&RPPDQG�6\QWD[� �6(77OLQJ�'$1/U�)81&"�PHWHU��GHWHFWRU��XQLWV
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5HVSRQVH�6\QWD[� �6(77OLQJ�'$1/U�)81&�UHVSRQVHBPHWHU��GHWHFWRU��WROHUDQFH�

IORRU��SRLQWV��GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DANLR:FUNC? BPD,NORMAL,FFS

5HVSRQVH�� :SETTLING:DANLR:FUNC BPD,NORMAL,5,10e-
9FFS,3,0.1,EXP,0,1

�6(77OLQJ�'$1/U�/(9HO
6SHFLILHV�WKH�VHWWOLQJ�SDUDPHWHUV�IRU�WKH�'63�$XGLR�$QDO\]HU
3URJUDP�OHYHO�PHWHU��7KHUH�LV�RQH�OHYHO�PHWHU�IRU�HDFK�FKDQQHO��$
DQG�%���(DFK�OHYHO�PHWHU�KDV�LQGLYLGXDO�VHWWOLQJ�SDUDPHWHUV�EDVHG
RQ�VHOHFWLRQ�RI�FKDQQHO�DQG�GHWHFWRU��7KLV�VHWWOLQJ�FRPPDQG�KDV�DQ
H[WUD�SDUDPHWHU��7KLV�SDUDPHWHU��VHFRQG�LQ�OLVW���VSHFLILHV�WKH�W\SH
RI�GHWHFWRU��HLWKHU�1250DO��4�3HDN�RU�506��RU�)506��)DVW506��

Param 1
(Name)

Channel Input Param 2
(Detector)

CHAA A Analog NORMal

FRMS

CHAD Digital NORMal

FRMS

CHBA B Analog NORMal

FRMS

CHBD Digital NORMal

FRMS

7KH�IROORZLQJ�WDEOH�GHWDLOV�WKH�YDOLG�XQLWV�IRU�WKH�IORRU�SDUDPHWHU�IRU
HDFK�OHYHO�PHWHU�DQG�LQSXW�FRPELQDWLRQ��WKH�GHWHFWRU�GRHV�QRW
DIIHFW�WKH�IORRU�SDUDPHWHU�XQLWV��

Meter/Channel Units

Analog Input : Ch A Level
(CHAA), Ch B Level (CHBA)

V (V), dBV (DBV), dBu
(DBU), dBr A (DBRA), dBr B
(DBRB), dBm (DBM)

Digital Input : Ch A Level
(CHAD), Ch B Level (CHBD)

FFS (FFS), %FS (PCTFs),
dBFS (DBFS), V (V), Vp (VP),
Vpp (VPP), dBu (DBU), dBV
(DBV), dBr 1 (DBR1), dBr 2
(DBR2)
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7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�&+$$�_�&+$'�_�&+%$�_�&+%'�`

• GHWHFWRU���^�)506�_�1250DO�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH��GHSHQGV�RQ�LQVWUXPHQW�SDUDPHWHU�DQG
XQLW���^�'%�_�'%)6�_�'%0�_�'%5$�_�'%5%�_�'%5��_�'%5�
_�'%8�_�'%9�_�))6�_�3&7�_�3&7)V�_�9�_�93�_�933�_�;B<�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�121(�_�(;3�_�)/$7�_�$9*�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV��PD[��LV�DSSUR[LPDWHO\��������GD\V�

• WULJJHU����QU�!���UDQJH����RU����

'HIDXOW� &+$$�)$67����H��9���������)/$7����
&+$$�1250����H��9��������)/$7����
&+$'�)$67����H��))6���������)/$7����
&+$'�1250����H��))6��������)/$7����
&+%$�)$67����H��9���������)/$7����
&+%$�1250����H��9��������)/$7����
&+%'�)$67���H��))6���������)/$7����
&+%'�1250���H��))6��������)/$7����

5HODWHG�&RPPDQGV� �6(77OLQJ�'$1/U�/(9HO"���'63�'$1/U���

&RPPDQG�6\QWD[� �6(77OLQJ�'$1/U�/(9HO�FKDQQHO��GHWHFWRU��WROHUDQFH��IORRU�
SRLQWV��GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH�
:SETTLING:DANLR:LEVEL CHBD,NORM,1,0.1V,3,.01,FL

AT,0.2,1

�6(77OLQJ�'$1/U�/(9HO"
5HWXUQV�WKH�VHWWOLQJ�SDUDPHWHU�VHWWLQJV�IRU�WKH�'63�'LJLWDO�'RPDLQ
$XGLR�$QDO\]HU�FKDQQHO�OHYHO�PHWHUV�

7KH�IROORZLQJ�WDEOH�GHWDLOV�WKH�YDOLG�XQLWV�IRU�WKH�IORRU�SDUDPHWHU�IRU
HDFK�PHWHU�PRGH�

Meter/Channel Units

Analog Input :
Ch A Level
(CHAA), Ch B
Level (CHBA)

V (V), dBV (DBV), dBu (DBU),
dBr A (DBRA), dBr B (DBRB),
dBm (DBM)

Digital Input : Ch
A Level (CHAD),
Ch B Level
(CHBD)

FFS (FFS), %FS (PCTFs),
dBFS (DBFS), V (V), Vp (VP),
Vpp (VPP), dBu (DBU), dBV
(DBV), dBr 1 (DBR1), dBr 2
(DBR2)
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7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�&+$$�_�&+$'�_�&+%$�_�&+%'�`

• GHWHFWRU���^�)506�_�1250DO�`

• XQLWV���^�'%�_�'%)6�_�'%0�_�'%5��_�'%5��_�'%5$�_
'%5%�_�'%8�_�'%9�_�))6�_�3&7�_�3&7)V�_�9�_�93�_�933�_
;B<�`

5HVSRQVH�DUJXPHQW�V��

• FKDQQHO���^�&+$$�_�&+$'�_�&+%$�_�&+%'�`

• GHWHFWRU���^�)506�_�1250DO�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH��GHSHQGV�RQ�LQVWUXPHQW�SDUDPHWHU�DQG
XQLW���^�'%�_�'%)6�_�'%0�_�'%5��_�'%5��_�'%5$�_�'%5%
_�'%8�_�'%9�_�))6�_�3&7�_�3&7)V�_�9�_�93�_�933�_�;B<�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV

• WULJJHU����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �6(77OLQJ�'$1/U�/(9HO

&RPPDQG�6\QWD[� �6(77OLQJ�'$1/U�/(9HO"�FKDQQHO��GHWHFWRU��XQLWV

5HVSRQVH�6\QWD[� �6(77OLQJ�'$1/U�/(9HO�FKDQQHO��GHWHFWRU��WROHUDQFH��IORRU�
SRLQWV��GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DANLR:LEVEL? CHBD,NORM,V

5HVSRQVH� :SETTLING:DANLR:LEVEL CHBD,NORM,1,0.1V,3,0.01,
FLAT,0.2,1
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�6(77OLQJ�'&;
6SHFLILHV�WKH�VHWWOLQJ�SDUDPHWHU�VHWWLQJV�IRU�WKH�'&;�PHWHUV�

7KH�IROORZLQJ�WDEOH�GHWDLOV�WKH�YDOLG�XQLWV�IRU�WKH�IORRU�SDUDPHWHU�

Meter/Mode Units

Digital Input Dec (DEC), Scaled Dec (G_X)

Ohms Meter Ohms (O), Scaled Ohms (F_O)

Volt Meter Vdc (VDC), Scaled Vdc (F_V)

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PHWHU���^�',1�_�2+06�_�92/7V�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH�� �����≤��(�����^�'(&�_�)B2�_�)B9�_
*B;�_�2�_�9�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV

• WULJJHU����QU�!���UDQJH����RU����

'HIDXOW� 92/7V������H��9��������)/$7����

2+06��������2��������)/$7����

',1����'(&��������)/$7����

5HODWHG�&RPPDQGV� �6(77OLQJ�'&;"

&RPPDQG�6\QWD[� �6(77OLQJ�'&;�PHWHU��WROHUDQFH��IORRU��SRLQWV��GHOD\�

DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DCX DIN,5,0DEC,3,0.1,EXP,0.2,0
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�6(77OLQJ�'&;"
5HWXUQV�WKH�VHWWOLQJ�SDUDPHWHU�VHWWLQJV�IRU�WKH�'&;�GLJLWDO�LQSXW
PHDVXUHPHQW�

7KH�IROORZLQJ�WDEOH�GHWDLOV�WKH�YDOLG�XQLWV�IRU�WKH�IORRU�SDUDPHWHU�

Meter/Mode Units

Digital Input (DIN) Dec (DEC), Scaled Dec (G_X)

Ohms Meter (OHMS) Ohms (O), Scaled Ohms (F_O)

Volt Meter (VOLTs) Vdc (VDC), Scaled Vdc (F_V)

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PHWHU���^�',1�_�2+06�_�92/7V�`

• XQLWV���^�'(&�_�)B2�_�)B9�_�*B;�_�2�_�9�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBPHWHU���^�',1�_�2+06�_�92/7V�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�XQLWV�RI�SHUFHQW

• IORRU����QUI!���UDQJH�� �����≤��(�����^�'(&�_�)B2�_�)B9�_
*B;�_�2�_�9�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�XQLWV�RI�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥����� ���������������LQ�XQLWV�RI
VHFRQGV

• WULJJHU����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �6(77OLQJ�'&;

&RPPDQG�6\QWD[� �6(77OLQJ�'&;"�PHWHU��XQLWV

5HVSRQVH�6\QWD[� �6(77OLQJ�'&;�UHVSRQVHBPHWHU��WROHUDQFH��IORRU��SRLQWV�

GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DCX? DIN,DEC

5HVSRQVH� :SETTLING:DCX DIN,5,0DEC,3,0.1,EXP,0.2,0
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�6(77OLQJ�',1
6SHFLILHV�WKH�VHWWOLQJ�SDUDPHWHU�VHWWLQJV�IRU�WKH�'LJLWDO�,QSXW�PHWHUV�

7KH�DPSOLWXGH�PHDVXUHPHQW�LV�D�SHDN�WR�SHDN�VLJQDO�DPSOLWXGH
PHDVXUHPHQW�DW�WKH�IURQW�SDQHO�;/5�RU�%1&�FRQQHFWRU��7KHVH
VHWWOLQJ�SDUDPHWHUV�GR�QRW�DSSO\�ZKHQ�RSWLFDO��UHDU�SDQHO�VHULDO�RU
UHDU�SDQHO�SDUDOOHO�FRQQHFWRUV�DUH�VHOHFWHG��EHFDXVH�WKH�DPSOLWXGH
FDQQRW�EH�PHDVXUHG�DW�WKRVH�LQSXWV�

7KH�IROORZLQJ�XQLWV�DSSO\�WR�WKH�DYDLODEOH�PHWHUV�

Meter Units

Amplitude (AMPL) Vpp

Interface Jitter (JITTer) Seconds

Delay from Output (OUTDelay) Seconds

Delay, In From Ref In (INDelay) Seconds

Sample Rate (RATE) Hz, F/R, dHz, %Hz, cent,
octs, decs, d%, dPPM

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PHWHU���^�$03/LWXGH�_�,'(/D\�_�-,77HU�_�287'HOD\�_�5$7(
`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�SHUFHQW

• IORRU����QUI!���UDQJH��≥�����≤��(�����^�&(17�_�'(&6�_�'+=
_�'3&7�_�'330�_�)B5�_�+=�_�2&76�_�3&7+]�_�6(&�_�8,�_
933�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV��PD[�LV�DSSUR[LPDWHO\��������GD\V�

• WULJJHU����QU�!���UDQJH����RU����

'HIDXOW� $03/LWXGH�������933��������)/$7����
,'(/D\��������H��6(&��������)/$7����
-,77HU����H��6(&�������(;3����
287'HOD\��������H��6(&��������)/$7����
5$7(��������+=��������)/$7����

5HODWHG�&RPPDQGV� �',1�$03/"���6(77OLQJ�$1/5"

&RPPDQG�6\QWD[� �6(77OLQJ�',1�PHWHU��WROHUDQFH��IORRU��SRLQWV��GHOD\�

DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DIN AMPLITUDE,5,.001VPP,3,.01,EXP,0.2,0
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�6(77OLQJ�',1"
5HWXUQV�WKH�VHWWOLQJ�SDUDPHWHU�VHWWLQJV�IRU�WKH�'LJLWDO�,�2�DPSOLWXGH
�9ROWDJH��PHDVXUHPHQW�

7KH�IROORZLQJ�IORRU�XQLWV�DSSO\�WR�WKH�DYDLODEOH�PHWHUV�

Meter Units

Amplitude (AMPL) Vpp

Interface Jitter
(JITTer)

Seconds

Delay from Output
(OUTDelay)

Seconds

Delay, In From Ref
In (INDelay)

Seconds

Sample Rate
(RATE)

Hz, F/R, dHz, %Hz, cent, octs, decs, d%,
dPPM

7KH�FRPPDQG�DUJXPHQWV�DUH�

• PHWHU���^�$03/LWXGH�_�,'(/D\�_�-,77HU�_�287'HOD\�_�5$7(�`

• IORRUXQLWV���^�&(17�_�'(&6�_�'+=�_�'3&7�_�'330�_�)B5
_�+=�_�2&76�_�3&7+]�_�6(&�_�933�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBPHWHU���^�$03/LWXGH�_�,'(/D\�_�-,77HU�_
287'HOD\�_�5$7(�`

• WROHUDQFH����QUI!���UDQJH��≥�����≤��(������LQ�SHUFHQW

• IORRU����QUI!���UDQJH��≥�����≤��(�����^�&(17�_�'(&6�_�'+=�_
'3&7�_�'330�_�)B5�_�+=�_�2&76�_�3&7+]�_�6(&�_�933�`

• SRLQWV����QU�!���UDQJH��≥�����≤�����

• GHOD\����QUI!���UDQJH��≥�����≤������LQ�VHFRQGV

• DOJRULWKP���^�$9*�_�(;3�_�)/$7�_�121(�`

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV

• WULJJHU����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �6(77OLQJ�',1"�PHWHU�IORRUXQLWV

5HVSRQVH�6\QWD[� �6(77OLQJ�',1�UHVSRQVHBPHWHU��WROHUDQFH��IORRU��SRLQWV�

GHOD\��DOJRULWKP��WLPHRXW��WULJJHU

([DPSOH� :SETTLING:DIN? AMPLITUDE

5HVSRQVH�
:SETTLING:DIN AMPLITUDE,5,0.001VPP,3,0.01,EXP,0

.2,0
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�6(77OLQJ�6(7"
5HWXUQV�DOO�VHWWOLQJ�SDUDPHWHU�VHWWLQJV��7KH�UHVSRQVH�FRQVLVWV�RI�D
VHTXHQFH�RI�WKH�VHWWOLQJ�FRPPDQG�VHWWLQJV�WKDW�PD\�EH�VHQW�EDFN�WR
WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH�LQ�RUGHU�WR�UHVHW�DOO�VHWWOLQJ�FRPPDQG
VHWWLQJV�WR�WKH�VDPH�VWDWH��1RWH�WKDW�FRPPDQG�VHWWLQJV�ZLOO�QRW�EH
UHWXUQHG�IRU�KDUGZDUH�WKDW�LV�QRW�LQVWDOOHG�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH�PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV� �VHH�DOO�RWKHU�VHWWOLQJ�TXHULHV!

&RPPDQG�6\QWD[� �6(77OLQJ�6(7"

5HVSRQVH�6\QWD[� �6(77OLQJ�6(7�VHWWLQJV

([DPSOH� :SETTLING:SET?

5HVSRQVH�
:SETTLING:ANLR AFREQ,0.5,0.00025HZ,2,0.02,FLAT,
0,1;ANLR BFREQ,0.5,0.00025HZ,2,0.02,FLAT,0,1;AN
LR PHASE,-1,0.2DEG,2,0.03,FLAT,0,1;ANLR ALEVEL,
1,1E-05V,3,0.03,FLAT,0,1;ANLR BLEVEL,1,1E-05V,3
,0.03,FLAT,0,1;ANLR AMPLITUDE,3,1E-07V,3,0.03,F
LAT,0,1;ANLR BP,5,5E-08V,3,0.03,EXP,0,1;ANLR BR
,3,1E-07V,3,0.03,EXP,0,1;ANLR THDAMPL,3,1E-07V,
3,0.1,EXP,0,1;ANLR THDRATIO,3,5E-05PCT,3,0.1,EX
P,0,1;ANLR SMPTE,3,0.0001PCT,3,0.15,EXP,0,1;ANL
R CCIF,5,3E-05PCT,3,0.1,EXP,0,1;ANLR DFD,5,2E-0
5PCT,3,0.1,EXP,0,1;ANLR DIM,3,0.0001PCT,3,0.1,E
XP,0,1;ANLR WF,5,0.0002PCT,3,0.5,EXP,0,1;ANLR R
ATIO,1,3E-05PCT,3,0.03,FLAT,0,1;ANLR XTALK,5,3E
-05PCT,3,0.03,EXP,0,1;DCX DIN,0,0DEC,3,0.03,FLA
T,0,1;DCX OHMS,0.5,0.1O,3,0.03,FLAT,0,1;DCX VOL
TS,0.2,0.0005V,3,0.03,FLAT,0,1;DIN AMPLITUDE,3,
0.01VPP,3,0.03,FLAT,0,1;DIN IDELAY,0.01,7E-08SE
C,3,0.03,FLAT,0,1;DIN JITTER,3,3E-09SEC,3,0.1,E
XP,0,1;DIN OUTDELAY,0.01,7E-08SEC,3,0.03,FLAT,0
,1;DIN RATE,0.5,0.1HZ,3,0.03,FLAT,0,1;DANLR:FRE
Q A,0.5,0.01HZ,1,0.002,FLAT,0,1;FREQ B,0.5,0.01
HZ,1,0.002,FLAT,0,1;FUNC AMPD,NORMAL,1,1E-06FFS
,3,0.03,FLAT,0,1;FUNC AMPA,NORMAL,1,1E-06V,3,0.
03,FLAT,0,1;FUNC AMPD,FRMS,1,1E-07FFS,1,0.001,F
LAT,0,1;FUNC AMPA,FRMS,1,1E-06V,1,0.001,FLAT,0,
1;FUNC BPD,NORMAL,3,1E-08FFS,3,0.1,EXP,0,1;FUNC
 BPA,NORMAL,3,1E-08V,3,0.1,EXP,0,1;FUNC BPD,FRM
S,3,1E-08FFS,2,0.02,EXP,0,1;FUNC BPA,FRMS,3,1E-
08V,2,0.02,EXP,0,1;FUNC RATIO,NORMAL,1,0.0001PC
T,3,0.03,FLAT,0,1;FUNC RATIO,FRMS,1,0.0001PCT,1
,0.001,FLAT,0,1;FUNC XTALK,NORMAL,3,1E-05PCT,3,
0.1,EXP,0,1;FUNC XTALK,FRMS,3,1E-05PCT,2,0.02,E
XP,0,1;FUNC THDD,NORMAL,3,1E-07FFS,3,0.1,EXP,0,
1;FUNC THDA,NORMAL,3,1E-07V,3,0.1,EXP,0,1;FUNC
THDD,FRMS,3,1E-07FFS,2,0.02,FLAT,0,1;FUNC THDA,
FRMS,3,1E-07V,2,0.02,EXP,0,1;FUNC THDRATIO,NORM
AL,3,0.0001PCT,3,0.1,EXP,0,1;FUNC THDRATIO,FRMS
,3,1E-05PCT,2,0.02,FLAT,0,1;LEVEL CHAD,NORMAL,1
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,1E-06FFS,3,0.03,FLAT,0,1;LEVEL CHAA,NORMAL,1,1
E-06V,3,0.03,FLAT,0,1;LEVEL CHAD,FRMS,1,1E-07FF
S,1,0.001,FLAT,0,1;LEVEL CHAA,FRMS,1,1E-06V,1,0
.001,FLAT,0,1;LEVEL CHBD,NORMAL,1,1E-06FFS,3,0.
03,FLAT,0,1;LEVEL CHBA,NORMAL,1,1E-06V,3,0.03,F
LAT,0,1;LEVEL CHBD,FRMS,1,1E-07FFS,1,0.001,FLAT
,0,1;LEVEL CHBA,FRMS,1,1E-06V,1,0.001,FLAT,0,1;
:SETTLING:TIMEOUT 4

�6(77OLQJ�7,0HRXW
6SHFLILHV�WKH�JOREDO�VHWWOLQJ�WLPHRXW��7KH�JOREDO�VHWWOLQJ�WLPHRXW�LV
XVHG�IRU�DQ\�PHDVXUHPHQWV�ZKRVH�LQGLYLGXDO�VHWWOLQJ�WLPHRXW�LV�VHW
WR�]HUR�����VHFRQGV�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV

'HIDXOW� ��VHFRQGV

5HODWHG�&RPPDQGV� �6(77OLQJ�7,0HRXW"��DOO�PHDVXUHPHQWV�ZLWK�VHWWOLQJ�SDUDPHWHUV

&RPPDQG�6\QWD[� �6(77OLQJ�7,0HRXW�WLPHRXW

([DPSOH� :SETTLING:TIMEOUT 0

�6(77OLQJ�7,0HRXW"
5HWXUQV�WKH�JOREDO�VHWWOLQJ�WLPHRXW��7KH�JOREDO�VHWWOLQJ�WLPHRXW�LV
XVHG�IRU�DQ\�PHDVXUHPHQWV�ZKRVH�LQGLYLGXDO�WLPHRXW�LV�VHW�WR�]HUR
����VHFRQGV�

5HVSRQVH�DUJXPHQW�V��

• WLPHRXW����QUI!���UDQJH��≥�����≤���������������LQ�XQLWV�RI
VHFRQGV

5HODWHG�&RPPDQGV� �6(77OLQJ�7,0HRXW

&RPPDQG�6\QWD[� �6(77OLQJ�7,0HRXW"

5HVSRQVH�6\QWD[� �6(77OLQJ�7,0HRXW�WLPHRXW

([DPSOH� :SETTLING:TIMEOUT?

5HVSRQVH� :SETTLING:TIMEOUT 0
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��� 6:5������&RPPDQGV
7KH�KHDGHU�SDWK�IRU�6:5������FRPPDQGV�LV��6:5��

)LJXUH�������6ZLWFKHU�SDQHO��VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV

�6:5�,1

7KLV�FRPPDQG�VSHFLILHV�WKH�LQSXW�VZLWFK��6:5�����)��WR
FORVH�IRU�WKH�LQGLFDWHG�FKDQQHO��$�RU�%���7KH�UDQJH�RI�YDOXHV�LV
��WR������IRU�D�PD[LPXP�RI����VZLWFKHUV���=HUR�����LQGLFDWHV
WKDW�DOO�VZLWFKHV�IRU�WKDW�FKDQQHO�DUH�RSHQ��QR�FRQQHFWLRQ��
6SHFLI\LQJ�D�QRQH[LVWHQW�VZLWFK�ZLOO�127�FDXVH�DQ�HUURU�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• VZLWFK����QU�!���UDQJH��≥�����≤������

'HIDXOW� $�����%���

5HODWHG�&RPPDQGV� �6:5�,1"

&RPPDQG�6\QWD[� �6:5�,1�FKDQQHO��VZLWFK

([DPSOH� :SWR:IN A,5
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�6:5�,1"

7KLV�TXHU\�UHWXUQV�WKH�FORVHG�LQSXW�VZLWFK�IRU�WKH�LQGLFDWHG
FKDQQHO�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• VZLWFK����QU�!���UDQJH��≥����≤������

5HODWHG�&RPPDQGV� �6:5�,1

&RPPDQG�6\QWD[� �6:5�,1"�FKDQQHO

5HVSRQVH�6\QWD[� �6:5�,1�FKDQQHO��VZLWFK

([DPSOH� :SWR:IN? A

5HVSRQVH� :SWR:IN A,5

�6:5�202'H

7KH�FRPPDQG�VSHFLILHV�WKH�PRGH�RI�WKH�RXWSXW�VZLWFKHU�V���,Q
,1'HSHQGHQW�PRGH��FKDQQHO�$�DQG�%�VZLWFKHV�DUH�VHW
UHJDUGOHVV�RI�WKH�VWDWH�RI�WKH�RWKHU�FKDQQHO��,Q�&203/HPHQW
PRGH��DOO�VZLWFKHV�DUH�FRQQHFW�WR�FKDQQHO�%�H[FHSW�WKH�RQH
VSHFLILHG�WR�EH�FRQQHFWHG�WR�FKDQQHO�$��,Q�$//%�PRGH��DOO
RXWSXW�VZLWFKHV�DUH�FRQQHFWHG�WR�FKDQQHO�%�

7KH�FRPPDQG�DUJXPHQW�LV�

• PRGH���^�,1'HSHQGHQW�_�$//%�_�&203OHPHQW�`

'HIDXOW� ,1'HSHQGHQW

5HODWHG�&RPPDQGV� �6:5�202'H"

&RPPDQG�6\QWD[� �6:5�202'H�PRGH

([DPSOH� :SWR:OMODE INDEPENDENT

�6:5�202'H"

7KH�TXHU\�UHWXUQV�WKH�FXUUHQW�PRGH�RI�WKH�RXWSXW�VZLWFKHU�V��

5HVSRQVH�DUJXPHQW�V��

• PRGH���^�,1'HSHQGHQW�_�$//%�_�&203OHPHQW�`

5HODWHG�&RPPDQGV� �6:5�202'H

&RPPDQG�6\QWD[� �6:5�202'H"

5HVSRQVH�6\QWD[� �6:5�202'H�PRGH

([DPSOH� :SWR:OMODE?

5HVSRQVH� :SWR:OMODE INDEPENDENT



SWR-2122 Commands :SWR:OUT?

System Two GPIB Programmer’s Reference 13-3

�6:5�287

7KLV�FRPPDQG�VSHFLILHV�ZKLFK�RXWSXW�VZLWFK��6:5�����0��WR
FORVH��7KH�UDQJH�RI�YDOXHV�LV���WR������ZLWK�D�PD[LPXP�RI���
VZLWFKHUV���=HUR�LQGLFDWHV�WKDW�DOO�VZLWFKHV�DUH�RSHQ��QR
FRQQHFWLRQ��IRU�WKDW�FKDQQHO��6SHFLI\LQJ�D�QRQH[LVWHQW�VZLWFK
ZLOO�127�FDXVH�DQ�HUURU��2IIVHW�VHWWLQJV�GR�QRW�DSSO\�WR�WKLV
FRPPDQG�

,I�WKH�RXWSXW�PRGH�LV�$//%�WKLV�FRPPDQG�ZLOO�FDXVH�DQ�HUURU�
,I�WKH�RXWSXW�PRGH�LV�&203/HPHQW��RQO\�WKH�VHWWLQJ�RI�WKH�%
FKDQQHO�ZLOO�FDXVH�DQ�HUURU�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

• VZLWFK����QU�!���UDQJH��≥����≤������

'HIDXOW� $�����%���

5HODWHG�&RPPDQGV� �6:5�287"

&RPPDQG�6\QWD[� �6:5�287�FKDQQHO��VZLWFK

([DPSOH� :SWR:OUT 0,8

�6:5�287"

7KLV�TXHU\�UHWXUQV�WKH�RXWSXW�VZLWFK�FORVHG�IRU�WKH�VSHFLILHG
FKDQQHO��,I�WKH�RXWSXW�PRGH�LV�$//%�WKLV�TXHU\�ZLOO�FDXVH�DQ
HUURU��,I�WKH�RXWSXW�PRGH�LV�&203/HPHQW�RQO\�WKH�TXHU\�RI
WKH�%�FKDQQHO�ZLOO�FDXVH�DQ�HUURU�

7KH�FRPPDQG�DUJXPHQWV�DUH�

• FKDQQHO���^�$�_�%�`

5HVSRQVH�DUJXPHQW�V��

• UHVSRQVHBFKDQQHO���^�$�_�%�`

• VZLWFK����QU�!���UDQJH��≥����≤������

5HODWHG�&RPPDQGV� �6:5�287

&RPPDQG�6\QWD[� �6:5�287"�FKDQQHO

5HVSRQVH�6\QWD[� �6:5�287�UHVSRQVHBFKDQQHO��VZLWFK

([DPSOH� �SWR:OUT? A

5HVSRQVH� �SWR:OUT A,8
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�6:5�6(7"

7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�VWDWH�RI�DOO�VZLWFKHU�VHWWLQJV�LI
RQH�RU�PRUH�VZLWFKHU�PRGXOHV�LV�FRQQHFWHG�WR�WKH�6\VWHP
7ZR��$Q�HUURU�ZLOO�EH�JHQHUDWHG�LI�QR�VZLWFKHUV�DUH�FRQQHFWHG�

,I�WKH�RXWSXW�PRGH�LV�$//%�WKHUH�ZLOO�EH�QR�287�$�RU�287�%
VHWWLQJ�LQ�WKH�UHVSRQVH�

,I�WKH�RXWSXW�PRGH�LV�&203OHPHQW�WKHUH�ZLOO�EH�QR�287�%
VHWWLQJ�LQ�WKH�UHVSRQVH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

5HODWHG�&RPPDQGV�

&RPPDQG�6\QWD[� �6:5�6(7"

5HVSRQVH�6\QWD[� �6:5�6(7�VHWWLQJV

([DPSOH� :SWR:SET?

5HVSRQVH� :SWR:OMODE INDEPENDENT;IN A,0;IN B,0;
OFFSET CHB,0;OFFSET OUT,0;OUT A,0;OUT B,0
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��� 6\QF�5HI�&RPPDQGV
7KH�KHDGHU�SDWK�IRU�WKH�6\QF�5HIHUHQFH�FRPPDQGV�LV��6<1&��

)LJXUH�������6\QF�5HI�,QSXW�SDQHO�VKRZLQJ�UHODWLRQVKLS�ZLWK�*3,%�FRPPDQGV

�6<1&�(1$%OH
7KLV�FRPPDQG�HQDEOHV�RU�GLVDEOHV�WKH�V\QFKURQL]DWLRQ�RI�WKH
LQWHUQDO�V\QF�FORFN�ZLWK�WKH�H[WHUQDO�LQSXW�VHOHFWHG�E\�WKH
��6<1&�65&��FRPPDQG�

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�2))�_�21�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �6<1&�(1$%OH"

&RPPDQG�6\QWD[� �6<1&�(1$%OH�VWDWH

([DPSOH� :SYNC:ENABLE ON

�6<1&�(1$%OH"
7KLV�TXHU\�UHWXUQV�WKH�VWDWH�RI�WKH�V\QF�HQDEOH�FRPPDQG�

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �6<1&�(1$%OH

&RPPDQG�6\QWD[� �6<1&�(1$%OH"

5HVSRQVH�6\QWD[� �6<1&�(1$%OH�VWDWH

([DPSOH� :SYNC:ENABLE?

5HVSRQVH� :SYNC:ENABLE ON
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�6<1&�)5(4
7KLV�FRPPDQG�VSHFLILHV�WKH�H[DFW�H[SHFWHG�IUHTXHQF\�RI�WKH
H[WHUQDO�6\QF�,QSXW�VLJQDO��7KLV�IUHTXHQF\�VHWV�WKH�LQWHUQDO
VDPSOH�UDWH�FORFN�SKDVH�ORFN�ORRS�IUHTXHQF\�WR�WKH�H[SHFWHG
H[WHUQDO�V\QF�VLJQDO�IUHTXHQF\�LQ�RUGHU�WR�RSWLPL]H�D�ORFN�WR
WKDW�VLJQDO��7KH�6\VWHP�7ZR�LQWHUQDO�VDPSOH�UDWH�FORFN�ZLOO�QRW
ORFN�WR�WKH�H[WHUQDO�V\QF�LQSXW�VLJQDO�LI�WKH�IUHTXHQF\�VSHFLILHG
GLIIHUV�E\�PRUH�WKDQ����SSP�IURP�WKH�DFWXDO�LQSXW�IUHTXHQF\�

7KH�FRPPDQG�DUJXPHQW�LV�

• IUHTXHQF\����QUI!���UDQJH��≥�������≤����(���GHSHQGV
RQ��6<1&�65&�VHOHFWLRQ��

'HIDXOW� �������

5HODWHG�&RPPDQGV� �6<1&�)5(4"

&RPPDQG�6\QWD[� �6<1&�)5(4�IUHTXHQF\

([DPSOH� :SYNC:FREQ 48000

�6<1&�)5(4"
7KLV�TXHU\�UHWXUQV�WKH�DFWXDO�5HIHUHQFH�)UHTXHQF\�

5HVSRQVH�DUJXPHQW�V��

• IUHTXHQF\����QUI!���UDQJH��≥�������≤����(����GHSHQGV
RQ��6<1&�65&�VHOHFWLRQ��

5HODWHG�&RPPDQGV� �6<1&�)5(4

&RPPDQG�6\QWD[� �6<1&�)5(4"

5HVSRQVH�6\QWD[� �6<1&�)5(4�IUHTXHQF\

([DPSOH� :SYNC:FREQ?

5HVSRQVH� :SYNC:FREQ 48000
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�6<1&�,'(/D\"
7KLV�TXHU\�UHWXUQV�WKH�WLPH�GHOD\��SKDVH��RI�WKH�VHOHFWHG�IURQW
SDQHO�;/5��%1&��RU�RSWLFDO�FRQQHFWRU���',1�)250DW��ZLWK
UHVSHFW�WR�WKH�VHOHFWHG�UHDU�SDQHO�$(6�(%8�5HIHUHQFH��V\QF�
LQSXW�VLJQDO���6<1&�65&���7KH�UHVSRQVH�XQLWV�LV�VHFRQGV�

7KH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�LV�WKH�QH[W�DYDLODEOH
PHDVXUHPHQW�

7KH�6\QF�5HI�'HOD\�,Q�)URP�5HI�,Q�PHDVXUHPHQW�VHWWOLQJ�LV
HQDEOHG�RU�GLVDEOHG�E\�WKH�DOJRULWKP�SDUDPHWHU�RI�WKH
�6(77OLQJ�',1�FRPPDQG��6HWWOLQJ�LV�HQDEOHG�E\�GHIDXOW
�SRZHU�RQ��567��RU�5&/����

,I�VHWWOLQJ�LV�GLVDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�ZLOO�EH�D���

,I�VHWWOLQJ�LV�HQDEOHG�WKHQ�WKH�ODVW�SDUDPHWHU�LQ�WKH�UHVSRQVH
LQGLFDWHV�WKH�VHWWOLQJ�VWDWXV��$�]HUR�UHVSRQVH�����LQGLFDWHV�WKDW
WKH�PHDVXUHPHQW�VHWWOHG�DQG�GLG�QRW�WLPH�RXW��,Q�WKLV�FDVH��WKH
ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�FRQWDLQ�WKH�PRVW�UHFHQW
PHDVXUHPHQW�LQ�WKH�VHWWOLQJ�EXIIHU�

$�RQH�����LQ�WKH�ODVW�SDUDPHWHU�LQGLFDWHV�D�VHWWOLQJ�WLPHRXW��,Q
WKLV�FDVH�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVSRQVH�ZLOO�EH�WKH�DYHUDJH
RI�WKH�UHDGLQJV�LQ�WKH�VHWWOLQJ�EXIIHU��7KH�QXPEHU�RI�UHDGLQJV�LQ
WKH�VHWWOLQJ�EXIIHU�LV�LQGLFDWHG�E\�WKH�QXPEHU�RI�SRLQWV
VSHFLILHG�LQ�WKH�VHWWOLQJ�FRPPDQG�IRU�WKLV�PHDVXUHPHQW
IXQFWLRQ�

5HVSRQVH�DUJXPHQW�V��

• GHOD\����QUI!

• VHWWOHBWLPHRXW����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� �6<1&�,'(/D\"

5HVSRQVH�6\QWD[� �6<1&�,'(/D\�GHOD\��VHWWOHBWLPHRXW

([DPSOH� :SYNC:IDELAY?

5HVSRQVH� :SYNC:IDELAY 0.5,0
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�6<1&�,)5HT"
7KLV�TXHU\�UHWXUQV�WKH�PHDVXUHG�IUHTXHQF\��+]��RI�WKH�VLJQDO
VHOHFWHG�LQ�WKH�VRXUFH���6<1&�65&��ILHOG�LV�2))��,I�VRXUFH�LV
QRW�2))�WKLV�TXHU\�ZLOO�UHWXUQ�����(�����WKH�1RW�$�1XPEHU
QXPEHU��7KH�UHVSRQVH�XQLW�LV�KHUW]��7KLV�PHDVXUHPHQW�GRHV
QRW�XVH�WKH�VHWWOLQJ�DOJRULWKP�

5HVSRQVH�DUJXPHQW�V��

• IUHT����QUI!

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� �6<1&�,)5HT"

5HVSRQVH�6\QWD[�� 6<1&�,)5HT"�IUHT

([DPSOH� :SYNC:IFREQ?

5HVSRQVH� :SYNC:IFREQ 15534.75

�6<1&�,03HGDQFH
7KLV�FRPPDQG�VHWV�WKH�LQSXW�LPSHGDQFH�RI�WKH�UHDU�SDQHO
V\QF�UHI�LQSXWV��;/5�DQG�%1&�FRQQHFWRUV���7KH�=/2
DUJXPHQW�KDV�WZR�SRWHQWLDO�LPSHGDQFH�YDOXHV�GHSHQGLQJ�RQ
WKH�VRXUFH�VHWWLQJ���6<1&�65&��VKRZQ�LQ�WKH�WDEOH�EHORZ�

Source ZLO Impedance

AES Sync Rate 110 Ohms

Square Wave, NTSC Video, PAL/SECAM Video 75 Ohms

7KH�FRPPDQG�DUJXPHQW�LV�

• LPSHGDQFH���^�=/2�_�=+,�`

'HIDXOW� =/2

5HODWHG�&RPPDQGV� �6<1&�,03HGDQFH"

&RPPDQG�6\QWD[� �6<1&�,03HGDQFH�LPSHGDQFH

([DPSOH� :SYNC:IMPEDANCE ZHI

�6<1&�,03HGDQFH"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�LPSHGDQFH�VHWWLQJ�RI�WKH�UHDU
SDQHO�V\QF�UHI�LQSXWV�

5HVSRQVH�DUJXPHQW�V��

• LPSHGDQFH���^�=/2�_�=+,�`

5HODWHG�&RPPDQGV� �6<1&�,03HGDQFH

&RPPDQG�6\QWD[� �6<1&�,03HGDQFH"

5HVSRQVH�6\QWD[� �6<1&�,03HGDQFH�LPSHGDQFH

([DPSOH� :SYNC:IMPEDANCE?

5HVSRQVH� :SYNC:IMPEDANCE ZHI
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�6<1&�2'(/D\
7KLV�FRPPDQG�VHWV�WKH�WLPH�GHOD\�RI�WKH�GLJLWDO�JHQHUDWRU
�IURQW�SDQHO��RXWSXW�UHODWLYH�WR�WKH�UHDU�SDQHO�$(6�(%8�5()
287�;/5�FRQQHFWRU��7KLV�SDUDPHWHU�LV�XVHG
ZKHQ�6<1&�2'(1DEOH�LV�21�EXW�LV�LJQRUHG�ZKHQ
�6<1&�2'(1DEOH�LV�2))�

7KH�FRPPDQG�DUJXPHQW�LV�

• WLPH����QUI!���UDQJH��≥������≤��������^�8,�_�6(&�`

'HIDXOW� ��8,

5HODWHG�&RPPDQGV� �6<1&�2'(1DEOH���6<1&�2'(/D\"

&RPPDQG�6\QWD[� �6<1&�2'(/D\�WLPH

([DPSOH� :SYNC:ODELAY 3.5UI

�6<1&�2'(/D\"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�RXWSXW�GHOD\�VHWWLQJ�

5HVSRQVH�DUJXPHQW�V��

• WLPH����QUI!���UDQJH��≥������≤��������^�8,�_�6(&�`

5HODWHG�&RPPDQGV� �6<1&�2'(/D\

&RPPDQG�6\QWD[� �6<1&�2'(/D\"

5HVSRQVH�6\QWD[� �6<1&�2'(/D\�WLPH

([DPSOH� :SYNC:ODELAY?

5HVSRQVH� :SYNC:ODELAY 3.5UI

�6<1&�2'(1DEOH
7KLV�FRPPDQG�HQDEOHV�RU�GLVDEOHV�WKH�2XW�)URP�5HI�2XW
'HOD\��:KHQ�HQDEOHG�WKH�GHOD\�XVHG�ZLOO�EH�WKH�PRVW�UHFHQW
VSHFLILHG�E\���6<1&�2'(/D\��RU�WKH�GHIDXOW��������8,��

7KH�FRPPDQG�DUJXPHQW�LV�

• VWDWH���^�2))�_�21�`

'HIDXOW� 2))

5HODWHG�&RPPDQGV� �6<1&�2'(1DEOH"

&RPPDQG�6\QWD[� �6<1&�2'(1DEOH�VWDWH

([DPSOH� :SYNC:ODENABLE ON
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�6<1&�2'(1DEOH"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�VHWWLQJ�RI�WKH�2XW�)URP�5HI�2XW
'HOD\�FRPPDQG���6<1&�2'(1DEOH�

5HVSRQVH�DUJXPHQW�V��

• VWDWH���^�2))�_�21�`

5HODWHG�&RPPDQGV� �6<1&�2'(1DEOH

&RPPDQG�6\QWD[� �6<1&�2'(1DEOH"

5HVSRQVH�6\QWD[� �6<1&�2'(1DEOH�VWDWH

([DPSOH� :SYNC:ODENABLE?

5HVSRQVH� :SYNC:ODENABLE ON

�6<1&�29(5UDQJH"
7KLV�TXHU\�UHWXUQV�WKH�VWDWH�RI�WKH�6<1&�IUHTXHQF\�RYHU�UDQJH
IODJ��7KH�IODJ�LV�VHW��� 21��LI�WKH�DFWXDO�6\QF�,QSXW�VLJQDO
IUHTXHQF\�GHYLDWHV�PRUH�WKDQ�������SSP�IURP�WKH�6\QF�,QSXW
)UHTXHQF\�VHWWLQJ�RI�WKH�SKDVH�ORFN�ORRS�FLUFXLW��VHH
�6<1&�,)5HT���RU�RXWVLGH�WKH�DPSOLWXGH�UDQJH�UHTXLUHG�IRU
UHOLDEOH�RSHUDWLRQ��7KH�SRVVLEOH�UHVSRQVHV�DUH����21��DQG��
�2))��

5HVSRQVH�DUJXPHQW�V��

• VWDWH����QU�!�^�UDQJH����RU���`

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� �6<1&�29(5UDQJH"

5HVSRQVH�6\QWD[� �6<1&�29(5UDQJH�VWDWH

([DPSOH� :SYNC:OVERRANGE?

5HVSRQVH� :SYNC:OVERRANGE 1

�6<1&�6(7"
7KLV�TXHU\�UHWXUQV�WKH�6<1&�VHWWLQJV��7KH�UHVSRQVH�FRQVLVWV�RI
D�VHTXHQFH�RI�WKH�6<1&�FRPPDQG�VHWWLQJV�WKDW�PD\�EH�VHQW
EDFN�WR�WKH�LQVWUXPHQW�DW�D�ODWHU�WLPH�LQ�RUGHU�WR�UHVHW�DOO
VHWWLQJV�WR�WKH�VDPH�VWDWH�

5HVSRQVH�DUJXPHQW�V��

• VHWWLQJV����UHVSRQVH�PHVVDJH�XQLW!�>�UHVSRQVH
PHVVDJH�XQLW!�@����

� 5HODWHG�&RPPDQGV� �VHH�RWKHU��6<1&�TXHULHV�

&RPPDQG�6\QWD[� �6<1&�6(7"

5HVSRQVH�6\QWD[� �6<1&�6(7�VHWWLQJV

([DPSOH� :SYNC:SET?

5HVSRQVH�
:SYNC:ENABLE OFF;SRC AESEBU;ODENABLE OFF;IMP
EDANCE ZLO;FREQ 48000;ODELAY 0UI
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�6<1&�65&
7KLV�FRPPDQG�VSHFLILHV�WKH�LQSXW�IRU�V\QFKURQL]LQJ�WKH
LQWHUQDO�FU\VWDO�RVFLOODWRU�WR�DQ�H[WHUQDO�UHIHUHQFH�VLJQDO��7KH
LQSXW�FKRLFHV�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ��2QH�RI�WZR�LQSXW
FRQQHFWRUV�PD\�EH�VHOHFWHG��;/5�$(6�(%8�5HI�,Q�FRQQHFWRU�
RU�WKH�9LGHR�77/�5HI�,Q�%1&��7KH�%1&�LQSXW�FRQQHFWRU�VLJQDO
PD\�EH�XVHG�ZLWK�WKUHH�GLIIHUHQW�W\SHV�RI�VLJQDOV�VKRZQ�LQ�WKH
WDEOH��5HIHU�WR�WKH�$3:,1�GRFXPHQWDWLRQ�IRU�PRUH
LQIRUPDWLRQ�

Signal Connector Type: Label

AES-EBU Sync Rate XLR: AESEBU Ref In

Square wave BNC: Video/TTL Ref In

NTSC Video Sync Horiz Rate BNC: Video/TTL Ref In

PAL/SECAM Video Sync Horiz Rate BNC: Video/TTL Ref In

7KH�FRPPDQG�DUJXPHQW�LV�

• VLJQDO���^�$(6HEX�_�176&�_�3$/�_�648DUH�`

'HIDXOW� $(6HEX

5HODWHG�&RPPDQGV� �6<1&�65&"���6<1&�(1$%OH

&RPPDQG�6\QWD[� �6<1&�65&�VLJQDO

([DPSOH� :SYNC:SRC AESEBU

�6<1&�65&"
7KLV�TXHU\�UHWXUQV�WKH�FXUUHQW�VHWWLQJ�IRU�WKH�V\QF�LQSXW�VLJQDO
VRXUFH�

5HVSRQVH�DUJXPHQW�V��

• VLJQDO���^�$(6HEX�_�176&�_�3$/�_�648DUH�`

5HODWHG�&RPPDQGV� �6<1&�65&���6<1&�(1$%OH

&RPPDQG�6\QWD[� �6<1&�65&"

5HVSRQVH�6\QWD[� �6<1&�65&�VLJQDO

([DPSOH� :SYNC:SRC?

5HVSRQVH� :SYNC:SRC AESEBU
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�6<1&�81/RFN"
7KLV�TXHU\�UHWXUQV�WKH�8QORFNHG�VWDWXV�IRU�WKH�H[WHUQDO�V\QF
LQSXW��7KH�UHVSRQVH�LV����� 21��LI�WKH�LQWHUQDO�SKDVH�ORFNHG
ORRS�LV�QRW�ORFNHG�WR�WKH�H[WHUQDO�V\QF�LQSXW�VLJQDO��:KHQ�DQ
$(6�(%8�VLJQDO�LV�XVHG�DV�WKH�V\QF�LQSXW��WKH�8QORFNHG�VWDWXV
ZLOO�DOVR�EH���LI�D�FRQILGHQFH��SDULW\��RU�FRGLQJ�HUURU�LV�VHQVHG
RQ�WKH�UHIHUHQFH�VLJQDO��7KLV�UHVSRQVH�PD\�UHTXLUH�VHYHUDO
VHFRQGV�WR�LQGLFDWH�DQ�XQORFNHG�FRQGLWLRQ�DIWHU�WKH�6\QF
VRXUFH�VLJQDO�FKDQJHV�IRU�DQ\�UHDVRQ��7KH�SRVVLEOH�UHVSRQVHV
DUH����21��DQG����2))��

5HVSRQVH�DUJXPHQW�V��

• VWDWH����QU�!���UDQJH����RU����

5HODWHG�&RPPDQGV� �1RQH!

&RPPDQG�6\QWD[� �6<1&�81/RFN"

5HVSRQVH�6\QWD[� �6<1&�81/RFN�VWDWH

([DPSOH� :SYNC:UNLOCK?

5HVSRQVH� :SYNC:UNLOCK 1
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$SSHQGL[�$�� $6&,,�&RGH�&KDUW�DQG

,(((�����&RGHV
HEX 0 1 2 3 4 5 6 7

0 20 40 0 60 16 100 0 120 16 140 0 160 16

0 NUL DLE SP 0 @ P ‘ p
0 0 10 16 20 32 30 48 40 64 50 80 60 96 70 112

1 GTL 21 LLO 41 1 61 17 101 1 121 17 141 1 161 17

1 SOH DC1 ! 1 A Q a q
1 1 11 17 21 33 31 49 41 65 51 81 61 97 71 113

2 22 42 2 62 18 102 2 122 18 142 2 162 18

2 STX DC2 ” 2 B R b r
2 2 12 18 22 34 32 50 42 66 52 82 62 98 72 114

3 23 43 3 63 19 103 3 123 19 143 3 163 19

3 ETX DC3 # 3 C S c s
3 3 13 19 23 35 33 51 43 67 53 83 63 99 73 115

4 SDC 24 DCL 44 4 64 20 104 4 124 20 144 4 164 20

4 EOT DC4 $ 4 D T d t
4 4 14 20 24 36 34 52 44 68 54 84 64 100 74 115

5 PPC 25 PPU 45 5 65 21 105 5 125 21 145 5 165 21

5 ENQ NAK % 5 E U e u
5 5 15 21 25 37 35 53 55 69 55 85 65 101 75 118

6 26 46 6 66 22 106 6 126 22 146 6 166 22

6 ACK SYN & 6 F V f v
6 6 16 22 26 38 36 54 46 70 56 86 66 102 76 118

7 27 47 7 67 23 107 7 127 23 147 7 167 23

7 BEL ETB ’ 7 G W g w
7 7 17 23 27 39 37 55 47 71 57 87 67 103 77 119

10 GET 30 SPE 50 8 70 24 110 8 130 24 150 8 170 24

8 BS CAN ( 8 H X h x
8 8 18 24 28 40 38 56 48 72 58 88 68 104 78 120

11 TCT 31 SPD 51 9 71 25 111 9 131 25 151 9 171 25

9 HT EM ) 9 I Y i y
9 9 19 25 29 41 39 57 49 73 59 89 69 105 79 121

12 32 52 10 72 26 112 10 132 26 152 10 172 26

A LF SUB * : J Z j z
A 10 1A 26 2A 42 3A 58 4A 74 5A 90 6A 106 7A 122

13 33 53 11 73 27 113 11 133 27 153 11 173 27

B VT ESC + ; K [ k {
B 11 1B 27 2B 43 3B 59 4B 75 5B 91 6B 107 7B 123

14 34 54 12 74 28 114 12 134 28 154 12 174 28

C FF FS , < L \ l |
C 12 1C 28 2C 44 3C 60 4C 76 5C 92 6C 108 7C 124

15 35 55 13 75 29 115 13 135 29 155 13 175 29

D CR GS - = M ] m }
D 13 1D 29 2D 45 3D 61 4D 77 5D 93 6D 109 7D 125

16 36 56 14 76 30 116 14 136 30 156 14 176 30

E SO RS . > N ^ n ~
E 14 1E 30 2E 46 3E 62 4E 78 5E 94 6E 110 7E 126

17 37 57 15 77 UNL 117 15 137 UNT 157 15 177

F SI US / ? O _ o DEL
F 15 1F 31 2F 47 3F 63 4F 79 5F 95 6F 111 7F 127

Addressed
Commands

Universal
Commands

Listen Addresses Talk Addresses Secondar y Addresses

octal 10 GET GPIB code

KEY BS ASCII character
hex 8 8 decimal
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$SSHQGL[�%�� 6�*�'HIDXOW
6HWWLQJV

,QWURGXFWLRQ
7KH�GHIDXOW�VHWWLQJV�PD\�EH�UHVWRUHG�LQ�RQH�RI�ILYH�ZD\V�

�� 3RZHU�XS�LQLWLDOL]DWLRQ�

�� &KDQJLQJ�*3,%�DGGUHVV�

�� 6ZLWFKLQJ�IURP�$3,%�WR�*3,%�PRGH�

�� 567�FRPPRQ�FRPPDQG�

�� 5&/���FRPPRQ�FRPPDQG�

([FHSW�IRU�PHWKRGV���WKURXJK����ZKLFK�DUH�IXQFWLRQDOO\�LGHQWLFDO��HDFK�RI�WKH�UHVHW�PHWKRGV�KDYH

VOLJKWO\�GLIIHUHQW�LPSOLFDWLRQV�

$W�WKH�PLQLPDO�OHYHO��5&/���ZLOO�LQYRNH�DOO�RI�WKH�VHWWLQJV�OLVWHG�LQ�7DEOH�%����$OVR�

• :DYHIRUP�UHJLVWHUV�DUH�FOHDUHG�

• 1R�PDFURV�DUH�GLVWXUEHG�

• 7KH�VWDWH�RI�PDFUR�HQDEOH�LV�XQFKDQJHG�

• 7KH�VWDWH�RI�WKH�RXWSXW�TXHXH�LV�XQFKDQJHG�

• 7KH�HYHQW�HQDEOH�UHJLVWHUV��6(6(�DQG�$6(6(��DUH�XQFKDQJHG�

• 7KH�HYHQW�UHJLVWHUV��6(65�DQG�$6(65��DUH�XQFKDQJHG�

• 7KH�6HUYLFH�UHTXHVW�HQDEOH�UHJLVWHU��65(5��LV�XQFKDQJHG�

• 7KH�6$9�5&/�UHJLVWHUV�DUH�XQFKDQJHG�

• 7KH�)LOWHU�VORW�FRQILJXUDWLRQ�LV�QRW�VFDQQHG

7KH�QH[W�OHYHO�LV�567��:KHQ�WKH�567�FRPPDQG�LV�UHFHLYHG��LW�SHUIRUPV�DOO�RI�WKH�DFWLRQV�RI�WKH

5&/����H[FHSW�WKDW�

• $�KDUGZDUH�UHVHW�RI�WKH�LQWHUQDO�SURFHVVRUV��H[FHSW�WKH�����FRQWURO�&38��LV�SHUIRUPHG

SULRU�WR�LVVXLQJ�VHWWLQJV�

• 7KH�PDFUR�HQDEOH�IODJ�LV�FOHDUHG�

7KH�3RZHU�RQ��*3,%�DGGUHVV�FKDQJH�DQG�$3,%�!*3,%�WUDQVLWLRQ�UHVHWV�DUH�PRVW�VLJQLILFDQW��7KH\

SHUIRUP�DOO�RI�WKH�DFWLRQV�RI�567��SOXV�

• 0DFURV�DUH�HUDVHG�

• ,QSXW�DQG�RXWSXW�TXHXHV�DUH�FOHDUHG�

• 7KH�6(6(�DQG�$6(6(�DUH�FOHDUHG�

• 7KH�6(65�DQG�$6(65�DUH�FOHDUHG�

• 7KH�65(5�LV�FOHDUHG�

• 7KH�6$9�5&/�UHJLVWHUV�DUH�FOHDUHG�

• 7KH�)LOWHU�VORW�FRQILJXUDWLRQ�LV�VFDQQHG�

6LQFH�WKH�SRZHU�XS�UHVHW�GHIDXOW�LV�IRU�QR�'63�SURJUDPV�WR�EH�ORDGHG��WKH�GHIDXOW�VHWWLQJV�RI�WKH�'63

SURJUDPV�DUH�QRW�VKRZQ�LQ�7DEOH�%����+RZHYHU��HDFK�WLPH�D�'63�SURJUDP�LV�ORDGHG��WKH�VHWWLQJV�RI

WKRVH�SURJUDPV�KDYH�WKHLU�RZQ�GHIDXOW�YDOXHV�WR�ZKLFK�WKH\�DUH�LQLWLDOL]HG��7DEOH�%���WKURXJK�7DEOH

%���EHORZ�LGHQWLI\�WKH�GHIDXOW�FRQGLWLRQV�RI�HDFK�RI�WKRVH�SURJUDPV�
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7DEOH�%����6\VWHP�7ZR�*3,%�'HIDXOW�6HWWLQJV

:AGEN:
AMPL A,0.999957V
AMPL B,0.999957V
BURINTERVAL 3
BURLEVEL 10PCT
BURTIMEON 1
CCIF:

CFREQ 10000HZ
IMFREQ 80

CONFIG BF
DAIMD:

CCIF:
CFREQ 10000HZ
IMFREQ 80

SMPTE:
HIFREQ 3000HZ
IMFREQ 80
RATIO 0.25X_Y

DASINE:
FRQ1 999.996HZ
FRQ2 999.996HZ
BURINTERVAL 3
BURTIMEON 1
RATIO 0.25X_Y
VPHASE 0

FREQ 1000HZ
HIACCURACY OFF
IMPEDANCE Z40
INVERT A,OFF
INVERT B,OFF
OUTPUT OFF
REF:

DBM 600
DBR 0.3873V
FREQ 1000
WATT 8

SMPTE:
HIFREQ 3000HZ
IMFREQ 60

WFM SINE,SINE (or WFM DASINE,SINE if no analog generator)

:ANLR:
AUTORANGE A,ON
AUTORANGE B,ON
CHANNEL A
COUPLING A,AC
COUPLING B,AC
DETECTOR RMS
FAUTORANGE ON
FILTERFREQ 1000HZ
HPFILTER F10
IMPEDANCE A,ZHI
IMPEDANCE B,ZHI
INPUT A,XLR
INPUT B,XLR
LPFILTER F500K
MODE AMPLITUDE
PRANGE AUTO
RDGRATE R8
REF:

DBM 600



Appendix B: S2G Default Settings

System Two GPIB Programmer’s Reference B-3

DBRA 0.3873V
DBRB 0.3873V
FREQ 1000
WATT 8

RESPONSE 20
TUNINGSRC FIXED
WFDETECTOR NAB
WFFILTER WEIGHTED
WTG NONE

:DCX:
AUTORANGE ON
DCLEVEL DC1,0
DCLEVEL DC2,0
DCOUTPUT DC1,OFF
DCOUTPUT DC2,OFF
DIN:

FORMAT TWOS
SCALE 1
RATE 32

DOUT:
DATA 0DEC
FORMAT TWOS
SCALE 1

GDELAY 0.05
MODE VOLTS
OFFSET 0
PORT A,0
PORT B,0
PORT C,0
RANGE 2E+06O
RANGE 500V
RDGRATE R6
SCALE 1

:DGEN:
REF:

FREQ 997
DBR 0.3873FFS
VFS 1

AMPL A,1FFS
AMPL B,1FFS
ARBSIZE 8192
BURINTERVAL 3
BURLEVEL 0.25X_Y
BURTIMEON 1
CCIF:

CFR 10000HZ
IMFREQ 80HZ

DITHER TRI
FRQ1 997.001HZ
FRQ2 999.999HZ
INVERT A,OFF
INVERT B,OFF
OFFSET 0FFS
OUTPUT OFF
RATIO 0.25X_Y
SAMPLES 1
SMPTE:

RATIO 0.25X_Y
HIFREQ 3000HZ
IMFREQ 79.9999HZ

VPHASE 0
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WFM SINE,SINE (All arbitrary waveform registers are cleared)
:DIN:

BANDWIDTH 700
DEEMPHASIS OFF
DETECTOR AVG
FORMAT XLR
IMPEDANCE BNC,Z75
IMPEDANCE XLR,Z110
MODE ACTIVE
PKMODE HALF
REF 48000
RESOLUTION 24
SCALEFREQBY MEASURED

:DIOSTATUS:
XMT A,"04,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00

,00,00,00"
XMT B,"04,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00

,00,00,00"

:DOUT:
AMPL 5
CABLESIM OFF
CMAMPL 0.96
CMFREQ 20000
CMOUTPUT OFF
FORMAT XLR
INVALID 0
JAMPL 0UI
JFREQ 998.644
JWFM NONE
NAMPL 0
NOUTPUT OFF
PREEMPHASIS OFF
RATE 48000HZ
RESOLUTION 24
RFENABLE FIXED
RFTIME 1.59612E-08

:DSP:
PROGRAM NONE
REF:

DBR1 0.1FFS
DBR2 0.1FFS
FREQ 1000
VFS 1

SRCPARAMS FREQ,HZ,20,20000,30,LOG
TIMEOUT 10.000000
TSELECT 1

:MON:
MONO OFF
MODE STEREO
STEREO OFF

:SETTLING:
ANLR AFREQ,0.5,0.00025HZ,2,0.02,FLAT,0,1
ANLR ALEVEL,1,1E-05V,3,0.03,FLAT,0,1
ANLR AMPLITUDE,3,1E-07V,3,0.03,FLAT,0,1
ANLR BFREQ,0.5,0.00025HZ,2,0.02,FLAT,0,1
ANLR BLEVEL,1,1E-05V,3,0.03,FLAT,0,1
ANLR BP,5,5E-08V,3,0.03,EXP,0,1
ANLR BR,3,1E-07V,3,0.03,EXP,0,1
ANLR CCIF,5,3E-05PCT,3,0.1,EXP,0,1
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ANLR DFD,5,2E-05PCT,3,0.1,EXP,0,1
ANLR DIM,3,0.0001PCT,3,0.1,EXP,0,1
ANLR PHASE,-1,0.2DEG,2,0.03,FLAT,0,1
ANLR RATIO,1,3E-05PCT,3,0.03,FLAT,0,1
ANLR SMPTE,3,0.0001PCT,3,0.15,EXP,0,1
ANLR THDAMPL,3,1E-07V,3,0.1,EXP,0,1
ANLR THDRATIO,3,5E-05PCT,3,0.1,EXP,0,1
ANLR WF,5,0.0002PCT,3,0.5,EXP,0,1
ANLR XTALK,5,3E-05PCT,3,0.03,EXP,0,1

DANLR:
FREQ A,0.5,0.01HZ,1,0.002,FLAT,0,1
FREQ B,0.5,0.01HZ,1,0.002,FLAT,0,1
FUNC AMPA,FRMS,1,1E-06V,1,0.001,FLAT,0,1
FUNC AMPA,NORMAL,1,1E-06V,3,0.03,FLAT,0,1
FUNC AMPD,FRMS,1,1E-07FFS,1,0.001,FLAT,0,1
FUNC AMPD,NORMAL,1,1E-06FFS,3,0.03,FLAT,0,1
FUNC BPA,FRMS,3,1E-08V,2,0.02,EXP,0,1
FUNC BPA,NORMAL,3,1E-08V,3,0.1,EXP,0,1
FUNC BPD,FRMS,3,1E-08FFS,2,0.02,EXP,0,1
FUNC BPD,NORMAL,3,1E-08FFS,3,0.1,EXP,0,1
FUNC RATIO,FRMS,1,0.0001PCT,1,0.001,FLAT,0,1
FUNC RATIO,NORMAL,1,0.0001PCT,3,0.03,FLAT,0,1
FUNC THDA,FRMS,3,1E-07V,2,0.02,EXP,0,1
FUNC THDA,NORMAL,3,1E-07V,3,0.1,EXP,0,1
FUNC THDD,FRMS,3,1E-07FFS,2,0.02,FLAT,0,1
FUNC THDD,NORMAL,3,1E-07FFS,3,0.1,EXP,0,1
FUNC THDRATIO,FRMS,3,1E-05PCT,2,0.02,FLAT,0,1
FUNC THDRATIO,NORMAL,3,0.0001PCT,3,0.1,EXP,0,1
FUNC XTALK,FRMS,3,1E-05PCT,2,0.02,EXP,0,1
FUNC XTALK,NORMAL,3,1E-05PCT,3,0.1,EXP,0,1
LEVEL CHAA,FRMS,1,1E-06V,1,0.001,FLAT,0,1
LEVEL CHAA,NORMAL,1,1E-06V,3,0.03,FLAT,0,1
LEVEL CHAD,FRMS,1,1E-07FFS,1,0.001,FLAT,0,1
LEVEL CHAD,NORMAL,1,1E-06FFS,3,0.03,FLAT,0,1
LEVEL CHBA,FRMS,1,1E-06V,1,0.001,FLAT,0,1
LEVEL CHBA,NORMAL,1,1E-06V,3,0.03,FLAT,0,1
LEVEL CHBD,FRMS,1,1E-07FFS,1,0.001,FLAT,0,1
LEVEL CHBD,NORMAL,1,1E-06FFS,3,0.03,FLAT,0,1

DCX DIN,0,0DEC,3,0.03,FLAT,0,1
DCX OHMS,0.5,0.1O,3,0.03,FLAT,0,1
DCX VOLTS,0.2,0.0005V,3,0.03,FLAT,0,1

DIN AMPLITUDE,3,0.01VPP,3,0.03,FLAT,0,1
DIN IDELAY,0.01,7E-08SEC,3,0.03,FLAT,0,1
DIN JITTER,3,3E-09SEC,3,0.1,EXP,0,1
DIN OUTDELAY,0.01,7E-08SEC,3,0.03,FLAT,0,1
DIN RATE,0.5,0.1HZ,3,0.03,FLAT,0,1

TIMEOUT 4

:SWR:
IN A,0
IN B,0
OFFSET CHB,0
OFFSET OUT,0
OMODE INDEPENDENT
OUT A,0
OUT B,0

:SYNC:
ENABLE OFF
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FREQ 48000
IMPEDANCE ZLO
ODELAY 0UI
ODENABLE OFF
SRC AESEBU

7DEOH�%����'63�$XGLR�$QDO\]HU��'$1/U��'HIDXOW�6HWWLQJV

:DSP:
DANLR:

AUTORANGE A,ON
AUTORANGE B,ON
CHANNEL A
COUPLING A,AC
COUPLING B,AC
DETECTOR FRMS
FAUTORANGE ON
FILTERFREQ 1000HZ
HPFILTER F10
INPUT DIGITAL (AD1X if no DIO installed)
LPFILTER FS_2
MODE AMPLITUDE
RDGRATE R8
RESPONSE 20
TUNINGSRC FIXED
WTG UNWT (Default for XTALK and BP is FX1)

7DEOH�%����))7�6SHFWUXP�$QDO]\HU��))7��'HIDXOW�6HWWLQJV

:DSP:
FFT:

ACQLENGTH XLENGTH
AVGS 1
AVGTYPE 1
COUPLING DC
DELAY 0
INPUT DIGITAL (AD1X if DIO is not installed)
MODE INTRPOLATE
PKTRIG 1
SENSITIVITY 0.00100005FFS
SRC1 A (Both analog and digital inputs)
SRC2 B (Both analog and digital inputs)
START 0
TRIGGER FREE
TSLOPE POS
WINDOW BH
XLENGTH 1024

7DEOH�%����'LJLWDO�,QWHUIDFH�$QDO\]HU��,17HUYX��'HIDXOW�6HWWLQJV

:DSP:
INTERVU:

AVGS 1
JDETECTION STABLE
MODE INTRPOLATE
MONITOR AUDIO
TRIGGER ARCV
WINDOW BH
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7DEOH�%����0XOWLWRQH�$XGLR�$QDO\]HU��)$67WHVW��'HIDXOW�6HWWLQJV

:DSP:
FASTTEST:

FREQRES 0
INPUT DIGITAL (AD1X if DIO is not installed)
LENGTH AUTO
MODE SPECTRUM
PKTRIG 1
PMODE INDEPENDENT
PROCESS SYNC
SRC1 A (Both analog and digital inputs)
SRC2 B (Both analog and digital inputs)
TRGDELAY 0
TRIGGER DGEN

7DEOH�%����4XDVL�DQHFKRLF�$FRXVWLFDO�7HVWHU��0/6��'HIDXOW�6HWWLQJV

:DSP:
MLS:

DELAY 0SEC
ETWINDOW NONE
INPUT DIGITAL (AD1X if DIO is not installed)
MODE INTRPOLATE
PKTRIG 1
SRC1 A (Both analog and digital inputs)
SRC2 B (Both analog and digital inputs)
START NONE
STOP NONE
TIME IMPULSE
TRIGGER AGEN

7DEOH�%����'LJLWDO�'DWD�$QDO\]HU��%,77(67��'HIDXOW�6HWWLQJV

:DSP:
BITTEST:

FREEZE OFF
MODE NORMAL
RDGRATE AUTO
WFM SINE



System Two GPIB Programmer’s Reference C-1

$SSHQGL[�&�� 6\VWHP�7ZR�*3,%

(UURU�PHVVDJHV

*URXS������*3,%�GULYHU�HUURUV��([HFXWLRQ�
5 I/O ERROR
12 NOT ENOUGH MEMORY
19 NO SUCH DEVICE
22 INVALID ARGUMENT
35 UNSUPPORTED VALUE
65 NO LISTENERS ON THE BUS
66 INVALID ARGUMENT TO FUNCTION
67 I/O OPERATION ABORTED (TIMEOUT)
68 ASYNCHRONOUS OPERATION IN PROGRESS
69 INPUT QUEUE ERROR
70 OUTPUT QUEUE ERROR
71 QUEUE ACTIVE ERROR
73 LOST EVENT ERROR
96 UNCLASSIFIED ERROR
97 DEVICE CLEAR RECEIVED
98 EOI WAS SEEN ON LAST TRANSFER
99 ERROR QUEUE FULL

*URXS������3DUVHU�HUURUV��&RPPDQG�
1 ERROR QUEUE FULL; NO MORE USED
2 COMMAND NOT FOUND
3 INCOMPLETE COMMAND HEADER
4 TOO MANY COMMAND HEADER, MAX IS 10
5 TOO MANY PARAMETERS
6 TOO FEW PARAMETERS
7 ILLEGAL PARAMETER TYPE
8 MISSING COMMA OR SEMICOLON OR EOI
9 MISSING (OR INVALID) SUFFIX PROGRAM DATA
10 ILLEGAL COMMAND HEADER
11 BAD ARBITRARY BLOCK DATA
12 ABD PARAM TYPE NOT TERMINATED WITH EOI
13 SYNTAX ERROR
14 ILLEGAL STRING PROGRAM DATA
15 UNKNOWN PARAMETER
16 MACRO TOO BIG TO FIT IN MACRO BUFFER
17 MACRO NOT FOUND
18 MACRO TOO SMALL
19 MACRO HAS ALREADY BEEN DEFINED
20 FAILED TO LOAD MACRO
21 MACRO PARAMETER SUBSTITUTION FAILED
22 ILLEGAL COMMAND IN MACRO *DMC, *GMC ETC
23 WHEN EXECUTING MACRO FAILED TO ALLOCATE MEMORY FOR ABPD
24 DDT MACRO IS GREATER THAN 1024 BYTES
25 DDT MACRO IS LESS THAN ZERO
26 MISSING COMMA
27 ILLEGAL MACRO NAME
28 PARAMETER OUT OF RANGE
29 ILLEGAL GROUP EXECUTE TRIGGER
30 ILLEGAL INDEFINITE LENGTH ARBITRARY BLOCK DATA
31 MACRO EXECUTION AND MACRO PARAM SUBSTITUTION DOES NOT ALLOW

INDEFINITE ARBS



Appendix C: System Two GPIB Error messages

C-2 System Two GPIB Programmer’s Reference

*URXS������0DFUR�9HULILFDWLRQ�HUURUV

�&RPPDQG�
Same as group 502, except error occurred at macro verification time.

*URXS������0DFUR�([HFXWLRQ�(UURUV

�([HFXWLRQ�
Same as group 502, except error occurred at macro execution time.

*URXS������$*(1�PRGXOH�HUURUV

�([HFXWLRQ�
1 ILLEGAL IMPEDANCE
2 ILLEGAL OUTPUT CONFIGURATION
3 TOO FEW PARAMETERS
4 ILLEGAL PARAMETER TO WFM COMMAND
5 COMMAND WFM FAILED
6 BURST TIME ON GREATER OR EQUAL BURST INTERVAL
7 DSP OPTION NOT INSTALLED
8 BURST OPTION NOT INSTALLED
9 IMD OPTION NOT INSTALLED
10 NOT IMPLEMENTED
11 BELOW MINIMUM AMPLITUDE
12 ABOVE MAXIMUM AMPLITUDE
13 BELOW MINIMUM FREQUENCY
14 ABOVE MAXIMUM FREQUENCY
15 W&F OPTION NOT INSTALLED
16 AGEN OPTION NOT INSTALLED
17 REQUESTED IMFREQ OUT OF RANGE
18 REQUESTED CFREQ OUT OF RANGE
19 REQUESTED HIFREQ OUT OF RANGE
20 ILLEGAL BURST LEVEL REQUESTED
21 REQUESTED IMRATIO OUT OF RANGE

*URXS������6ZLWFKHU�PRGXOH�HUURUV

�([HFXWLRQ�
1 INVALID CHANNEL B QUERY FOR CURRENT MODE
2 INVALID CHANNEL A QUERY FOR ALLB MODE
3 SWR MODULE NOT FOUND

*URXS������'*(1�PRGXOH�HUURUV

�([HFXWLRQ�
1 TOO FEW PARAMETERS
2 ILLEGAL PARAMETER TO WFM COMMAND
3 COMMAND WFM FAILED
4 BURST TIME ON GREATER OR EQUAL BURST INTERVAL
5 ILLEGAL ARB SIZE
6 ILLEGAL OFFSET
7 DSP DOES NOT CONTAIN ARB
8 DSP OPTION NOT AVAILABLE
9 DSP NOT IDLE
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10 WAVEFORM TOO BIG
11 REGISTER DOES NOT EXIST
12 BELOW MINIMUM AMPLITUDE
13 ABOVE MAXIMUM AMPLITUDE
14 WAVEFORMS FOR CH1 AND CH2 NOT SAME LENGTH
15 REQUESTED IMFREQ OUT OF RANGE
16 REQUESTED CFREQ OUT OF RANGE
17 REQUESTED FREQ OUT OF RANGE
18 REQUESTED HIFREQ OUT OF RANGE
19 REQUESTED BURST LEVEL OUT OF RANGE
20 REQUESTED RATIO OUT OF RANGE
21 INVALID REFERENCE LEVEL
22 INVALID VFS
23 INVALID DC OFFSET FOR DCSINE
24 ATTEMPT TO LOAD INVALID ARB

*URXS������'&;�PRGXOH�HUURUV��([HFXWLRQ�
1 DCX MODULE NOT FOUND
2 DOUT DATA OUT OF RANGE
3 DIN RATE OUT OF RANGE
4 DIN SCALE OUT OF RANGE
5 DOUT SCALE OUT OF RANGE
6 OFFSET OUT OF RANGE
7 SCALE OUT OF RANGE
8 INCORRECT MODE FOR REQUESTED UNIT

*URXS������$1/5�PRGXOH�HUURUV��([HFXWLRQ�
1 VALUE OUT OF RANGE
2 CHANNEL A SET TO AUTORANGE
3 CHANNEL B SET TO AUTORANGE
4 FUNCMETER SET TO AUTORANGE
5 INCOMPATIBLE MODE AND UNIT
6 INCOMPATIBLE MODE AND FILTER
7 INCOMPATIBLE MODE AND DETECTOR
8 INCOMPATIBLE MODE AND STEERING
9 INCOMPATIBLE STEERING MODE AND FILTER FREQUENCY
10 DSP OPTION NOT INSTALLED
11 IMD OPTION NOT INSTALLED
12 ILLEGAL TUNING SOURCE
13 ANLR OPTION NOT INSTALLED
14 W&F OPTION NOT INSTALLED
15 TOO MANY PARAMETERS FOR FIXED READING RATE
16 INVALID METER TYPE SELECTION
17 ANALOG GENERATOR OPTION NOT INSTALLED
18 FILTER NOT INSTALLED IN REQUESTED SLOT

*URXS������'63�PRGXOH�HUURUV��([HFXWLRQ�
1 INCOMPATIBLE MODE AND REFERENCE
2 CAN NOT LOAD DSP PROGRAM
3 DSP PROGRAM NOT LOADED
4 SRCPARAM INCOMPATIBLE WITH DSP PROGRAM
5 INVALID SOURCE PARAMETER FOR PROGRAM
6 INVALID INPUT DOMAIN FOR SOURCE PARAMETER
7 INVALID SOURCE 1 INPUT FOR REQUESTED BATCH
8 INVALID SOURCE 2 INPUT FOR REQUESTED BATCH
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9 INVALID INTERVU MODE FOR SELECTED SOURCE PARAMETER
10 INVALID READING FOR ACQUIRED DATA
11 TIMEOUT ON ACQX?, XFRM? OR REPR?
12 DSP OPTION NOT INSTALLED
13 DSP BUSY
14 ATTEMPT TO LOAD ACQUISITION OR TRANSFORM BUFFER FAILED
15 INVALID SELECTION FOR BATCH READING ENABLE
16 NO BATCH READINGS ENABLED
17 TOO MANY PARAMETERS
18 NOT ENOUGH PARAMETERS
19  REFERENCE VALUE OUT OF RANGE
20 BATCH TABLE TOO BIG
21 TABLE LOAD ABORTED WITH DCL, SDC OR EARLY EOI
22 NO BATCH TABLE LOADED OR SRCPARAMS START/STOP/STEPS CONFLICT

*URXS������'LJLWDO�$QDO\]HU�'63�3URJUDP

HUURUV���([HFXWLRQ�
1 ILLEGAL MODE
2 DSP IS NOT SET TO DANLR MODE
3 CHANNEL A SET TO AUTORANGE
4 CHANNEL B SET TO AUTORANGE
5 FUNCMETER SET TO AUTORANGE
6 ILLEGAL UNIT
7 ILLEGAL FREQ
8 INCOMPATIBLE MODE AND FILTER
9 ILLEGAL TUNING SOURCE
10 TOO MANY PARAMETERS FOR FIXED READING RATE
11 INVALID METER TYPE SELECTION
12 AGEN OPTION NOT INSTALLED
13 DIO OPTION NOT INSTALLED
14 ANALOG OPTIONS NOT INSTALLED
15 ILLEGAL RANGE

*URXS������))7�'63�3URJUDP�HUURUV

�([HFXWLRQ�
1 ILLEGAL MODE
2 DSP IS NOT SET TO DANLR MODE
3 CHANNEL A SET TO AUTORANGE
4 CHANNEL B SET TO AUTORANGE
5 FUNCMETER SET TO AUTORANGE
6 ILLEGAL UNIT
7 ILLEGAL FREQ
8 INCOMPATIBLE MODE AND FILTER
9 ILLEGAL TUNING SOURCE
10 TOO MANY PARAMETERS FOR FIXED READING RATE
11 INVALID METER TYPE SELECTION
12 AGEN OPTION NOT INSTALLED
13 DIO OPTION NOT INSTALLED
14 ANALOG OPTIONS NOT INSTALLED
15 ILLEGAL RANGE
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*URXS������,17(598�'63�3URJUDP�HUURUV

�([HFXWLRQ�
1 ILLEGAL MODE
2 INTERVU PROGRAM NOT LOADED
3 ATTEMPT TO SET AVERAGES FAILED
4 ATTEMPT TO SET JITTER DETECTOR FAILED
5 ATTEMPT TO SET MONITOR FAILED
6 ATTEMPT TO SET MODE FAILED
7 ATTEMPT TO SET TRIGGER SOURCE FAILED
8 ATTEMPT TO SET WINDOW SHAPE FAILED
9 DSP OPTION NOT INSTALLED
10 ATTEMPT TO INVOKE DISABLED READING
11 DSP IN OPSTATE READ
12  DSP IN OPSTATE SETUP
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*URXS������)$677(67�'63�3URJUDP�HUURUV

�([HFXWLRQ�
1 ILLEGAL SOURCE
2 FASTTEST PROGRAM NOT LOADED
3 DSP DISABLED
4 INVALID SAMPLE RATE REQUESTED
5 INVALID INPUT REQUESTED
6 INVALID LENGTH REQUESTED
7 INVALID MODE REQUESTED
8 INVALID WINDOW REQUESTED
9 INVALID DELAY REQUESTED
10 INVALID TRIGGER SOURCE REQUESTED
11 DSP IN OPSTATE READ
12 DATA REQUESTED FROM DISABLED CHANNEL
13 ATTEMPT TO INVOKE DISABLED READING
14 DSP IN OPSTATE SETUP
15 ANALOG ANALYZER OPTION NOT INSTALLED

*URXS������0/6�'63�3URJUDP�HUURUV

�([HFXWLRQ�
1 ILLEGAL SOURCE
2 MLS PROGRAM NOT LOADED
3 ILLEGAL DELAY
4 DSP IN OPSTATE READ
5 DATA REQUESTED FROM DISABLED CHANNEL
6 DSP OPTION NOT INSTALLED
7 INVALID INPUT REQUESTED
8 ATTEMPT TO INVOKE DISABLED READING
9 DSP IN OPSTATE SETUP
10 ANALOG ANALYZER OPTION NOT INSTALLED
11 ILLEGAL MODE

*URXS������'LJLWDO�,�2�PRGXOH�HUURUV

�([HFXWLRQ�
1 ILLEGAL IMPEDANCE
2 COMMON MODE OFF
3 RFENABLE IS SET TO FIXED
4 NOUTPUT IS SET TO OFF
5 ILLEGAL JITTER WAVEFORM
6 ILLEGAL MODE
7 ILLEGAL LENGTH
8 DIO OPTION NOT INSTALLED
9 BELOW MINIMUM AMPLITUDE
10 ABOVE MAXIMUM AMPLITUDE
11 BELOW MINIMUM FREQUENCY
12 ABOVE MAXIMUM FREQUENCY
13 ILLEGAL DITHER TYPE
14 BELOW MINIMUM TIME
15 ABOVE MAXIMUM TIME
16 ILLEGAL JITTER AMPLITUDE
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*URXS������6<1&�5()�PRGXOH�HUURUV

�([HFXWLRQ�
1 DELAY SETTING DISABLE
2 ILLEGAL DELAY VALUE
3 DSP OPTION NOT INSTALLED
4 ILLEGAL SYNC FREQ

*URXS������6HWWOLQJ�PRGXOH�HUURUV

�([HFXWLRQ�
1 METER OR DETECTOR NOT FOUND
2 ILLEGAL UNIT
3 ILLEGAL ALGORITHM
4 ILLEGAL DELAY
5 ILLEGAL POINTS
6 ILLEGAL TOLERANCE
7 ILLEGAL TIME OUT
8 ILLEGAL FLOOR
9 ILLEGAL TRIGGER
10 ANLR OPTION NOT INSTALLED
11 DSP OPTION NOT INSTALLED
12 DCX NOT AVAILABLE
13 DIO OPTION NOT INSTALLED

*URXS������'63�:DUQLQJV��([HFXWLRQ�
1 WAVEFORM LOAD OVERRUN -- FILE IS LONGER THAN SELECTED BUFFER
2 WAVEFORM LOAD UNDERRUN -- FILE IS SHORTER THAN SELECTED BUFFER
3 CHANNEL 1 GENERATOR WAVEFORM SHOULD BE LOADED BEFORE CHANNEL 2
4 CHANNEL 1 TIME FRAME NOT SET -- MUST DO A TIME SWEEP BEFORE

FREQUENCY SWEEP
5 CHANNEL 2 TIME FRAME NOT SET -- MUST DO A TIME SWEEP BEFORE

FREQUENCY SWEEP
6 CH1 & CH2 TIME FRAMES NOT SET - MUST DO A TIME SWEEP BEFORE

FREQUENCY SWEEP
7 NOT ENOUGH TONES IN WAVEFORM FOR RELIABLE TRIGGERING
8 LOBE WIDTH EVEN, 0 OR 1
9 FREQUENCY CORRECTION OUT OF RANGE
10 MAIN FILTER OVER-RANGED
11 SAMPLE RATE MAY BE INSUFFICIENT
12 FILTERED LEVEL RANGED
13 RMS FILTER 1 OVERLOAD OCCURRED
14 RMS FILTER 2 OVERLOAD OCCURRED
15 TRIGGER CHECK FAILED WHEN TRYING TO FREQUENCY CORRECT DOWNLOADED

WAVEFORM - CORRECTION ABORTED
16 NOT ENOUGH SAMPLES DOWNLOADED FOR FREQUENCY ERROR CORRECTION
17 FREQUENCY CORRECTION SKIPPED - WAVEFORM HAS ALREADY BEEN CORRECTED
18 TRIGGER CHECK FAILED WHILE TRYING TO FREQUENCY CORRECT ACQUIRED

WAVEFORM - CORRECTION ABORTED
19 CROSSTALK MODE REQUIRES AT LEAST ONE GENERATOR TONE DIFFERENT IN

EACH OF THE TWO CHANNELS
20 CURRENT GENERATOR WAVEFORM HAS NO CROSSTALK TONES FOR CHANNEL 1
21 CURRENT GENERATOR WAVEFORM HAS NO CROSSTALK TONES FOR CHANNEL 2
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*URXS������'63�(UURUV��([HFXWLRQ�
2 DSP PROGRAM REQUIRES DIO OR MEM OPTION
3 MAIN DSP PROCESSOR'S STACK OVERFLOW EXCEPTION WAS RAISED
4 DIO OPTION NOT PRESENT -- A/D OR DGEN ARE THE ONLY VALID INPUT

SETTINGS
5 DIO OPTION NOT PRESENT -- D/A IS THE ONLY VALID OUTPUT SETTING
6 AT LEAST ONE INPUT CHANNEL MUST BE ENABLED IN ORDER TO ACQUIRE
8 DSP PROGRAM DOES NOT SUPPORT EXTERNAL SWEEPS EXCEPT FOR TIME
9 TRIGGER AND FREQUENCY CORRECTION MODES REQUIRE CHANNEL 1 AND

CHANNEL 2 GENERATOR WAVEFORMS
10 TRANSFORM SIZE SETTING OUT OF BOUNDS
11 WAVEFORM FILE IS NOT AN MLS IMPULSE RESPONSE
12 WAVEFORM FILE IS NOT THE PROPER TYPE FOR SELECTED BUFFER
13 FREQUENCY RESOLUTION MAY ONLY BE A SWEEP SOURCE-2 SELECTION
14 GENERATOR AMPLITUDE MAY ONLY BE A SWEEP SOURCE-2 SELECTION
15 GENERATOR FREQUENCY MAY ONLY BE A SWEEP SOURCE-2 SELECTION
16 FFT START TIME MAY ONLY BE A SWEEP SOURCE-2 SELECTION
17 FFT PRETRIGGER MAY ONLY BE A SWEEP SOURCE-2 SELECTION
18 REFERENCE TIME MAY ONLY BE A SWEEP SOURCE-2 SELECTION
20 CHANNEL 1 DE-EMPHASIS OVERLOAD DETECTED
21 CHANNEL 2 DE-EMPHASIS OVERLOAD DETECTED
22 EXCESSIVE TONES IN WAVEFORM FOR PROPER OPERATION
23 WAVEFORM LOAD NOT OF VALID LENGTH
24 CHANNEL 1 & CHANNEL 2 GENERATOR WAVEFORMS NOT OF EQUAL LENGTH
25 GENERATOR WAVEFORM FREQUENCIES TOO CLOSE FOR TRIGGERING OR

FREQUENCY CORRECTION
26 FREQUENCY CORRECTION DATA OVERRUN
27 FREQUENCY RESOLUTION SETTING CONFLICTS WITH REQUESTED FREQUENCY
28 MAXIMUM BP/BR FILTER FREQUENCY EXCEEDED
29 NARROW BANDPASS FILTER ONLY AVAILABLE AT 48 KHZ SAMPLE RATE
30 SWEEP DATA INCOMPATIBLE WITH SWEEP SOURCE, SELECT DATA =

PROBABILITY OR CHANGE SWEEP SOURCE
31 SWEEP DATA = EYE INCOMPATIBLE WITH SWEEP SOURCE = FREQUENCY
32 IF A SWEEP DATA IS SET TO EYE OPENING, OTHER SWEEP DATA MUST BE

SET TO AN EYE OPENING OR NONE
33 FFT TRIGGER DELAY TIME EXCEEDS THE ACQUIRE BUFFER SIZE. CONSIDER

USING A SHORTER TRIGGER DELAY TIME OR A LARGER ACQUIRE SIZE
34 FFT START TIME IS SPECIFIED BEYOND THE END OF ACQUIRED DATA.

CONSIDER USING A SHORTER FFT START TIME OR A LARGER ACQUIRE SIZE
35 THE SUM OF FFT START TIME AND TRANSFORM LENGTH WILL EXCEED THE

ACQUIRED DATA SIZE
36 FFT LENGTH IS LARGER THAN ACQUIRED DATA SIZE.  SELECT A SMALLER

FFT LENGTH OR RE-ACQUIRE DATA WITH A LARGER ACQUISITION SIZE
37 CROSSTALK INFORMATION CANNOT BE DISPLAYED.  THE GENERATOR WAVEFORM

DOES NOT CONTAIN CROSSTALK TONES FOR CHANNEL 1.
38 CROSSTALK INFORMATION CANNOT BE DISPLAYED.  THE GENERATOR WAVEFORM

DOES NOT CONTAIN CROSSTALK TONES FOR CHANNEL 2.
39 FREQUENCY TO BE CORRECTED IS TOO LARGE.
40 FREQUENCY TO BE CORRECTED IS TOO SMALL.
42 FFT START TIME MUST BE EQUAL TO OR GREATER THAN TRIGGER DELAY

TIME.
43 MAIN DSP PROCESSOR'S RESET EXCEPTION WAS RAISED
44 MAIN DSP PROCESSOR'S ILLEGAL INSTRUCTION EXCEPTION WAS RAISED
45 EITHER CHANNEL A OR B IS OFF.
46 CANNOT RETRANSFORM IF AVERAGING IN THE FREQUENCY DOMAIN, BECAUSE

THE ACQUISITION BUFFER HAS ONLY THE LATEST ACQUISITION.
50 TOO MANY FILTERS TURNED ON FOR FUNCTION METER.
51 TRANSFORM SIZE MUST BE 8192 OR LESS WHEN USING SYNCHRONOUS

AVERAGING.
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52 MEMORY LIMITATIONS PREVENT SYNCHRONOUS AVERAGING BEFORE FREQUENCY
CORRECTION WHEN TRANSFORM LENGTH IS 8192.  CONSIDER A SMALLER
TRANSFORM SIZE OR FREQUENCY CORRECT BEFORE SYNCHRONOUS AVERAGING.

53 THE DC COMPONENT OF THE CH 1 SIGNAL IS GREATER IN MAGNITUDE THAN
ANY AC COMPONENT AND SO THE SYNC TO SINE PROCESS WAS HALTED.
CHOOSING THE SUBTRACT 1/2 PK-PK OR SUBTRACT AVG OPTIONS ON THE
PANEL MAY ALLOW YOU TO USE THE SYNC TO SINE FEATURE.

54 THE DC COMPONENT OF THE CH 2 SIGNAL IS GREATER IN MAGNITUDE THAN
ANY AC COMPONENT AND SO THE SYNC TO SINE PROCESS WAS HALTED.
CHOOSING THE SUBTRACT 1/2 PK-PK OR SUBTRACT AVG OPTIONS ON THE
PANEL MAY ALLOW YOU TO USE THE SYNC TO SINE FEATURE.

55 CHANNEL 1 AND CHANNEL 2 GENERATOR WAVEFORMS HAVE NOT BEEN LOADED
56 THE GREATEST MAGNITUDE TONE FOR CH 1 IS TOO LOW IN FREQUENCY TO

USE SYNC TO SINE.  TO CALCULATE THE MINIMUM FREQUENCY FOR WHICH
SYNC TO SINE WILL WORK USE THE FOLLOWING FORMULA: SAMPLE FREQUENCY
IN HZ / FFT LENGTH = SIZE OF EACH FFT BIN IN HZ.   6 * SIZE OF FFT
BIN IN HZ = MINIMUM FREQUENCY.  TO USE SYNC TO SINE, THE GREATEST
MAGNITUDE TONE MUST HAVE A FREQUENCY GREATER THAN THIS MINIMUM
FREQUENCY.

57 THE GREATEST MAGNITUDE TONE FOR CH 2 IS TOO LOW IN FREQUENCY TO
USE SYNC TO SINE.  TO CALCULATE THE MINIMUM FREQUENCY FOR WHICH
SYNC TO SINE WILL WORK USE THE FOLLOWING FORMULA: SAMPLE FREQUENCY
IN HZ / FFT LENGTH = SIZE OF EACH FFT BIN IN HZ.   6 * SIZE OF FFT
BIN IN HZ = MINIMUM FREQUENCY.  TO USE SYNC TO SINE, THE GREATEST
MAGNITUDE TONE MUST HAVE A FREQUENCY GREATER THAN THIS MINIMUM
FREQUENCY.

58 RESAMPLING PROCESS ABORTED.  NO ZERO CROSSINGS FOUND.  CHECK LEVEL
METERS TO VERIFY SIGNAL IS PRESENT.

*URXS������'63�+RVW�9HFWRU�HUURUV

�([HFXWLRQ�
1 HOST VECTOR ERROR

*URXS������6$9�5&/�HUURUV��([HFXWLRQ�
1 ATTEMPT TO RCL FROM EMPTY REGISTER

*URXS������%,77(67�HUURUV��([HFXWLRQ�

1 DSP IS NOT SET TO BITTEST MODE
2 INITIALIZATION ERROR
3 INVALID DETECTOR MODE SELECTED
4 INVALID WAVEFORM SELECTION
5 INVALID READING RATE SELECTION
6 INVALID FREEZE STATE SELECTION
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$SSHQGL[�'�� 6\VWHP�7ZR

2SWLRQDO�)LOWHU�,GHQWLILFDWLRQ

&RGHV

7KH�IROORZLQJ�WDEOH�SURYLGHV�D�GHVFULSWLRQ�IRU�HDFK�ILOWHU�,'�UHWXUQHG�E\�237"�

ID Name

0 Empty Slot
15 External
17 A-Weighting
18 50 us de-emph
19 200-15kHz + 15.6 K notch
21 300 Hz lowpass
22 10kHz lowpass
23 30Hz highpass
24 100Hz bandpass
25 1kHz bandpass
26 10kHz bandpass
27 100Hz hi-Q bandpass
29 20kHz Apogee LP
33 CCIR 468-3
34 50 us de-emph + 15.6k notch
35 200-15kHz + 19k notch
37 400 Hz lowpass
38 12.7kHz lowpass
40 120 Hz bandpass
41 1.2kHz bandpass
42 12.5kHz bandpass
43 500 Hz hi-Q bandpass
49 CCITT P.53
50 50 us de-emph + 19k notch
53 500 Hz lowpass
54 15kHz lowpass
56 180 Hz bandpass
57 1.5kHz bandpass
58 15kHz bandpass
59 1kHz hi-Q bandpass
65 C-Message
70 18kHz lowpass
72 250 Hz bandpass
73 2kHz bandpass
74 16kHz bandpass
75 3kHz hi-Q bandpass
81 C-Weighting
82 75us de-emph
86 19kHz lowpass
87 70 Hz highpass
88 300 Hz bandpass

ID Name

89 2.04kHz bandpass
90 20kHz bandpass
91 12.5kHz hi-Q bandpass
98 75us de-emph + 15.7k notch

101 1kHz lowpass
102 20kHz lowpass
104 400 Hz bandpass
105 3kHz bandpass
106 22kHz bandpass
114 75us de-emph + 19k notch
118 22kHz lowpass
120 500 Hz bandpass
121 3.15kHz bandpass
122 24kHz bandpass
135 400 Hz bandpass
136 600 Hz bandpass
137 3.4kHz bandpass
138 25kHz bandpass
146 75us de-emph + A-wtg
149 3kHz lowpass
152 666 Hz bandpass
153 4kHz bandpass
154 30kHz bandpass
165 4kHz lowpass
167 15kHz LP + 15.6k notch
168 800Hz bandpass
169 4.5kHz bandpass
181 8kHz lowpass
182 15kHz + 19k notch
183 2kHz highpass
184 945Hz bandpass
185 5kHz bandpass
197 5kHz Low Pass
200 315Hz bandpass
201 6kHz bandpass
216 333Hz bandpass
217 8kHz bandpass
229 50kHz lowpass
288 CCIR 2k
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System Two GPIB Programmer’s Reference F-1

$SSHQGL[�)�� %LQDU\�)RUPDW�IRU

)ORDWLQJ�3RLQW�1XPEHUV
7KH�IORDWLQJ�SRLQW�UHSUHVHQWDWLRQ�LQFOXGHG�KHUH�LV�D�VXEVHW�RI�,(((�6WG����������>�@

WKDW�LV�VSHFLILHG�LQ�,(((�6WG�������������7KLV�VWDQGDUG�GHVFULEHV�ERWK�VLQJOH��DQG

GRXEOH�SUHFLVLRQ�QXPEHUV��7KH�6\VWHP�7ZR�XVHV�RQO\�VLQJOH�SUHFLVLRQ�QXPEHUV�

)ORDWLQJ�3RLQW�&RGH�)LHOGV
)ORDWLQJ�SRLQW�QXPEHUV�VKDOO�EH�UHSUHVHQWHG�E\�WKUHH�ILHOGV��7KH�ILHOGV�DUH�

�� 6LJQ�ILHOG

�� ([SRQHQW�ILHOG

�� )UDFWLRQ�ILHOG�

7KH�VL]H�RI�WKH�ILHOGV�IRU�VLQJOH�SUHFLVLRQ�QXPEHUV�LV�

Sign field width 1 bit E (max) +127
Exponent field width 8 bits E (min) -126
Fraction field width 23 bits Exponent bias +127
Total width 32 bits

%DVLF�)RUPDWV
1XPEHUV�LQ�WKH�VLQJOH�DQG�GRXEOH�IRUPDWV�DUH�FRPSRVHG�RI�WKH�IROORZLQJ�WKUHH�ILHOGV�

��� ��ELW�VLJQ V��V� ��� �SRVLWLYH��V� ��� �QHJDWLYH�

��� %LDVHG�H[SRQHQW H� �(���ELDV

��� )UDFWLRQ I� ��E���E���eE�S���

ZKHUH

S� �WKH�QXPEHU�RI�VLJQLILFDQW�ELWV

E�Q�� ���RU��

7KH�UDQJH�RI�WKH�XQELDVHG�H[SRQHQW��(��LQFOXGHV�HYHU\�LQWHJHU�EHWZHHQ�WZR�YDOXHV

(�PLQ��DQG�(�PD[���LQFOXVLYH��DQG�DOVR�WZR�RWKHU�UHVHUYHG�YDOXHV��(�PLQ�����WR

HQFRGH�±��DQG�GHQRUPDOL]HG�QXPEHUV��DQG�(�PD[�����WR�HQFRGH�±∞�DQG�1D1V
�QRW�D�QXPEHU�V\PERO���7KH�IRUHJRLQJ�SDUDPHWHUV�DUH�JLYHQ�DERYH��(DFK�QRQ�]HUR

QXPHULFDO�YDOXH�KDV�MXVW�RQH�HQFRGLQJ��7KH�ILHOGV�DUH�LQWHUSUHWHG�DV�IROORZV�

$����ELW�VLQJOH�IRUPDW�QXPEHU��;��LV�GLYLGHG�DV�VKRZQ�DERYH��7KH�YDOXH��Y��RI�;�LV

LQIHUUHG�IURP�LWV�FRQVWLWXHQW�ILHOGV�WKXV�

��� LI�H� ������DQG�I�≠���� WKHQ�Y�LV�1D1V�UHJDUGOHVV�RI�V

��� LI�H� �����DQG�I� ��� WKHQ�Y� ������V�∞

��� LI�����H������� WKHQ�Y� ������V��H���������I�

��� LI�H� ���DQG�I�≠����GHQRUPDOL]HG�QXPEHUV��� WKHQ�Y� ������V������������I�

��� LI�H� ���DQG�I� ���� WKHQ�Y� ������V����]HUR�



Appendix F: Binary Format for Floating Point Numbers

F-2 System Two GPIB Programmer’s Reference

2UGHU�RI�WUDQVPLVVLRQ
6LQJOH�SUHFLVLRQ�QXPEHUV�VKDOO�EH�WUDQVPLWWHG�LQ�IRXU�E\WHV��7KH�WUDQVPLVVLRQ�VKDOO�EH

VWUXFWXUHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�UHODWLRQVKLSV�EHWZHHQ�',2�VLJQDO�OLQHV�DQG�WKH

ILHOGV�

DIO– 8 7 6 5 4 3 2 1

S E E E E E E E First byte sent

MSBE

E F F F F F F F Second byte sent

LSBE MSBF

F F F F F F F F Third byte sent

F F F F F F F F Fourth byte sent

LSBF

ZKHUH

06%(�LV�WKH�PRVW�VLJQLILFDQW�ELW�RI�WKH�H[SRQHQW

/6%(�LV�WKH�OHDVW�VLJQLILFDQW�ELW�RI�WKH�H[SRQHQW

06%)�LV�WKH�PRVW�VLJQLILFDQW�ELW�RI�WKH�IUDFWLRQ

/6%)�LV�WKH�OHDVW�VLJQLILFDQW�ELW�RI�WKH�IUDFWLRQ

6�LV�WKH�VLJQ�ELW

(�LV�DQ�H[SRQHQW�ELW

)�LV�D�IUDFWLRQ�ELW

([DPSOH�RI�D�6LQJOH�3UHFLVLRQ�1XPEHU
$�VLQJOH�SUHFLVLRQ�QXPEHU�FRXOG�EH�HQFRGHG�XVLQJ�WKHVH�IRXU�E\WHV�

0 1 0 0 0 0 1 0    1 1 1 0 0 0 0 0    0 0 0 0 0 0 0 0    0 0 0 0 0 0 0 0

s e _ _ _ _ _ _    e f _ _ _ _ _ _    _ _ _ _ _ _ _ _    _ _ _ _ _ _ _ f

ZKHUH

ELQDU\ GHFLPDO

V  ��  ��

H  ���������  ����

I  �����  ����

7KH�QXPEHU�WKHQ�HYDOXDWHV�WR�

Y  �����V��H��������I�

 ����������������

 ������������

 ����



System Two GPIB Programmer’s Reference Index-1

,QGH[

�&RPPRQ�&RPPDQGV �������� ����

&/6 �������������������������������������� ���

''7 ��������������������������������������

''7"������������������������������������ ���

'0&������������������������������������

(0& ��������������������������������������

(0&"������������������������������������ ���

(6( �������������������������������������� ���

(6("������������������������������������� ���

(65"�������������������������������������

*0&������������������������������������� ���

*0&" ������������������������������������

,'1" ������������������������������������� ���

/0& ������������������������������������� ���

/0&"�������������������������������������

/51" ������������������������������������ ���

23& ������������������������������������� ���

23&�&RPPDQG������������������ ����

23&"������������������������������������ ���

237" ������������������������������������ ���

30& ������������������������������������

5&/�������������������������������������� ���

50& �����������������������������������

567 ������������������������������������ ����

6$9 ������������������������������������ ����

65( ������������������������������������ ����

65("����������������������������������� ����

67%"������������������������������������

75*��������������������������������������

767"����������������������������������� ����

:$, ������������������������������������ ����

�$*(1�$03/������������������������� ���

�$*(1�$03/" ����������������������� ���

�$*(1�%85LQWHUYDO���������������� ���

�$*(1�%85LQWHUYDO" �������������� ���

�$*(1�%85/HYHO������������������� ���

�$*(1�%85/HYHO" ����������������� ���

�$*(1�%857LPHRQ ��������������� ���

�$*(1�%857LPHRQ"�������������� ���

�$*(1�&&,) �������������������������� ���

�$*(1�&&,)�&)5HT��������������� ���

�$*(1�&&,)�&)5HT" ������������� ���

�$*(1�&&,)�,0)5HT ����������� ����

�$*(1�&&,)�,0)5HT" ��������� ����

�$*(1�&21)LJ�������������������� ����

�$*(1�&21)LJ" ������������������ ����

�$*(1�'$,0G�&&,) ������������ ����

�$*(1�'$,0G�&&,)�&)5HT ����

�$*(1�'$,0G�&&,)�&)5HT"����

�$*(1�'$,0G�&&,)�,0)5HT����

�$*(1�'$,0G�&&,)�,0)5HT"

������������������������������������� ����

�$*(1�'$,0G�6037H ��������� ����

�$*(1�'$,0G�6037H�+,)5HT"

������������������������������������� ����

�$*(1�'$,0G�6037H�,0)5HT

������������������������������������� ����

�$*(1�'$,0G�6037H�,0)5HT"

������������������������������������������

�$*(1�'$,0G�6037H�5$7LR

������������������������������������������

�$*(1�'$,0G�6037H�5$7LR"

������������������������������������������

�$*(1�'$6LQH �������������������������

�$*(1�'$6LQH�%85LQWHUYDO

������������������������������������������

�$*(1�'$6LQH�%85LQWHUYDO"

������������������������������������������

�$*(1�'$6LQH�%857LPHRQ"

������������������������������������������

�$*(1�'$6LQH�)54����������������

�$*(1�'$6LQH�)54�" �������������

�$*(1�'$6LQH�)54����������������

�$*(1�'$6LQH�)54�" �������������

�$*(1�'$6LQH�5$7LR ��������������

�$*(1�'$6LQH�5$7LR" ������������

�$*(1�'$6LQH�93+DVH �����������

�$*(1�'$6LQH�93+DVH"����������

�$*(1�)5(4 ���������������������������

�$*(1�)5(4"��������������������������

�$*(1�+,$&FXUDF\������������������

�$*(1�+,$&FXUDF\" ����������������

�$*(1�,03HGDQFH �������������������

�$*(1�,03HGDQFH"������������������

�$*(1�,19HUW���������������������������

�$*(1�,19HUW" �������������������������

�$*(1�2873XW ������������������������

�$*(1�2873XW" ����������������������

�$*(1�5() ������������������������������

�$*(1�5()�'%0 ���������������������

�$*(1�5()�'%0"��������������������

�$*(1�5()�'%5����������������������

�$*(1�5()�'%5" ��������������������

�$*(1�5()�)5(4��������������������

�$*(1�5()�)5(4" ������������������

�$*(1�5()�:$77�������������������

�$*(1�5()�:$77" �����������������

�$*(1�6(7"�����������������������������

�$*(1�6037H��������������������������

�$*(1�6037H�+,)5HT ������������
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3HUFHQW�7UDQVIHU�&RPSOHWH �������

307�������������������������������������������

3RZHU�2Q ���������������������������������

3UHIHUHQFHV ��������������������������������

3URJUDP�0HVVDJH�7HUPLQDWRUV ���

3URJUDPPLQJ�HUURU�VWDWXV����������

3URJUHVV�%DU �����������������������������

3URSHUWLHV ���������������������������������

4XDVL�$QHFKRLF�$FRXVWLFDO

7HVWHU ���������������������������������

4XHULHV ��������������������������������������

4XHU\�(UURU ������������������������������

4XHU\�(UURUV ������������������������������

4XHU\�5HVSRQVH�+HDGHUV�����������

5%,1$5< ���������������������������������

5HDG��%\WHV� ������������������������������

5HDG�'HOD\ ��������������������������������

UHFHLYH�UHVSRQVHV �����������������������



Index

System Two GPIB Programmer’s Reference Index-5

5HFHLYH�6WULQJ������������������������� ���

5(35RFHVV"���������������������������� ���

5(352&(66" �����������������������

546��5HTXHVW�6HUYLFH� ��������� ����

6%5�������������������������������������� ����

6%5�0$9�%LW������������������������ ����

VHQG�GDWD�������������������������������� ���

6HQG�6WULQJ����������������������������� ���

6HQG�6WULQJ�!����&KDUDFWHUV

3DQHO������������������������������� ���

6HULDO�3ROO �������������������������������

6HULDO�3ROO�5HVSRQVH ������������� ����

6HUYLFH�5HTXHVW �������������������� ����

6HUYLFH�5HTXHVW�(QDEOH�5HJLVWHU

������������������������������������� ����

6(65������������������������������������ ����

6HWWOLQJ�&RPPDQGV �������������� ����

VHWWOLQJ�SDUDPHWHUV ��������������������

6LQJOH�3UHFLVLRQ ������������������������

6RIWZDUH�'HYHORSPHQW ��������������

6SHDNHU�+HDGSKRQH

&RPPDQGV������������������������

6SHFWUXP�3HDN�3LFNLQJ �������������

65&3DUDPV ������������������������������

65&3$5$06 ���������������������������

65(5 ����������������������������������������

654�������������������������������������������

6WDJH�(ODSVHG�7LPH ������������������

6WDQGDUG�(YHQW�6WDWXV

5HJLVWHU �����������������������������

6WDUW�6WRS�/RJ����������������������������

6WDWXV�%DU ����������������������������������

6WDWXV�%\WH�5HJLVWHU ���������������

6WDWXV�PHVVDJHV �������������������������

6WDWXV�5HJLVWHUV ����������� ����������

6:5������&RPPDQGV �������������

6\QF�5HI�&RPPDQGV�����������������

6\QFKURQL]DWLRQ ������������������������

6\QWDFWLF�'HOLPLWHUV��������������������

6\QWD[����������������������������������������

6\QWD[�1RWDWLRQ �������������������������

6\VWHP�&RPPDQGV ��������������������

7HUPLQDWRU ���������������������������������

7LPHRXW �������������������������������������

7ULJJHUHG�0HDVXUHPHQWV ������������

8VHU�5HTXHVW �����������������������������

9LHZ�0HQX���������������������������������

:LQGRZ�0HQX ���������������������������

;)50"����������������� ���������������
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