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The T2000-A450X CTCSS and scrambler PCB plugs into an options connector on the top
side of the T2000 Series II logic PCB, and can be configured in two ways:

The CTCSS option is used in trunked radios, and has 38 independent receive and trans-
mit tones, set by solder links on the T2000-A450X PCB.

The scrambler option can be used in either trunked or conventional radios, and is ena-
bled/disabled by the auxiliary ( ) key (conventional models) or function ( )
key (trunked models). The scrambler uses a simple frequency inversion algorithm that
prevents casual eavesdropping by other radio users. After descrambling, the recovered
speech suffers from some degradation in clarity.

����� The T2000-A4500 CTCSS kit is only compatible with the following radio and
PGM software versions:

The following topics are covered in this Section:

Product Code Option T201X T2020 T203X T2040 T2050

T2000-A4500 CTCSS x x � � x

T2000-A4502 Scrambler � � � � �

Radio Radio Software 
Version

PGM Software 
Version

T2030 3.24 or later
later than 1.44

T2035 3.28 or later

T2040 5.36 or later later than 2.57
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The T2000-A450X kits contain the following components:
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��
�&�

1 Refer to Figure 8.10.1.

Remove the top cover of the radio by unscrewing the four cover screws, unscrew
the logic PCB and fold out.

2 Select the T2000-A450X link options, as described in Section 8.10.3, “T2000-A450X
Link Options”.

Position the T2000-A450X PCB as shown, and plug into the connector on the
T2000 logic PCB:

������ �	
�	
 ������#' �/ ��& *������� -���
/ ����� ��& ���(�.

2 Position the foam tape provided on top of #IC5, on the T2000-A450X PCB.

3 Carefully fold the logic PCB back in position and secure using the three logic PCB
retaining screws.

Refit the top cover.

Quantity Description

1 T2000-A450X PCB assembly

12mm PVC foam tape

Model PCB IPN Connector Circuit 
Reference

T2010 & T2015 220-01377-01 or later P2

T2020, T203X, T2040 & 
T2050 220-01344-02 or later #T3K45
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There are 2 groups of links on the underside of the T2000-A4500 PCB, the receive
(R) group and the transmit (T) group. Each group contains 6 bits that are pulled
logic high or low, by either solder links or zero ohm resistors.

The receive settings are set by links R-0 to R-5 and the transmit settings by links T-
0 to T-5. A short to the 5V line represents a ‘1’, and a short to ground represents a
‘0’.

The following diagram shows the T2000-A450X PCB, with links indicated. 

��;�� �!�!����!/�#
�8��

The following table gives the linking details for the 38 independent transmit and receive
CTCSS frequencies. 

Tone Number
R-5
T-5

R-4
T-4

R-3
T-3

R-2
T-2

R-1
T-1

R-0
T-0

CTCSS
Frequency (Hz)

1 0 0 0 0 0 0 67

2 0 0 0 0 0 1 71.9

3 0 0 0 0 1 0 74.4

4 0 0 0 0 1 1 77

5 0 0 0 1 0 0 79.7

6 0 0 0 1 0 1 82.5

7 0 0 0 1 1 0 85.4

8 0 0 0 1 1 1 88.5

9 0 0 1 0 0 0 91.5

10 0 0 1 0 0 1 94.8

11 0 0 1 0 1 0 97.4

12 0 0 1 0 1 1 100

13 0 0 1 1 0 0 103.5

14 0 0 1 1 0 1 107.2

15 0 0 1 1 1 0 110.9

����������� ��� ��� ������������  !��" #
$%&'
(
)*# +�	 	,)#"
 - 	%.%
/% ���0�12 ���33 +	%45%).� #��6)0
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The T2000-A4502 has the following R settings linked during manufacture. The T
settings have no effect.

16 0 0 1 1 1 1 114.8

17 0 1 0 0 0 0 118.8

18 0 1 0 0 0 1 123

19 0 1 0 0 1 0 127.3

20 0 1 0 0 1 1 131.8

21 0 1 0 1 0 0 136.5

22 0 1 0 1 0 1 141.3

23 0 1 0 1 1 0 146.2

24 0 1 0 1 1 1 151.4

25 0 1 1 0 0 0 156.7

26 0 1 1 0 0 1 162.2

27 0 1 1 0 1 0 167.9

28 0 1 1 0 1 1 173.8

29 0 1 1 1 0 0 179.9

3 0 0 1 1 1 0 1 186.2

31 0 1 1 1 1 0 192 .8

32 0 1 1 1 1 1 203.5

33 1 0 0 0 0 0 210.7

34 1 0 0 0 0 1 218.1

35 1 0 0 0 1 0 225. 7

36 1 0 0 0 1 1 233.6

37 1 0 0 1 0 0 241.8

3 8 1 0 0 1 0 1 250.3

R-5 R-4 R-3 R-2 R-1 R-0

1 1 1 1 1 1

Tone Number
R-5
T-5

R-4
T-4

R-3
T-3

R-2
T-2

R-1
T-1

R-0
T-0

CTCSS
Frequency (Hz)



��;�� @���	���#
����0��:���;��� ;�2�

��� ��� ��� 	�
������ ��� ��� ��� 	�
������

���� �	


��.�
/������� �����'0����)�� ��������

�������� ����	
�� ���

����� �!/�����	���
���

����� ����� ���	
����	�� ��� ���� ���� ���� ��� 
�
��  

������ ����� ���	
����	�� ��� ���� ���� ���� ��� 
�
��  

�
 �
�	
�
��	�
 ��� ���� ���� 
���  ��	��! ��"

�� �
�	
����	
� ��� ���� ���� ��� ��" ���  	
!

�� �
�	
�
��	
� ��� ���� ���� 
�� ��" ���  	
!

�� �
�	
�
��	�
 ��� ���� ���� 
���  ��	��! ��"

��

 ����� �
�	
�
��	�
 ��� ���� ���� 
���  ��	��! ��"

��

 ����� �
�	
�
��	�
 ��� ���� ���� 
���  ��	��! ��" 
�"

�
� �
�	�#
��	
� ��� ��� ���� ���� 
�  ��	��! ��" 
�"

��
� ����� �
�	
�
��	�� ��� ���� ���� 
�� ��" $#�  	
�!

�
� �
�	
�
��	�
 ��� ���� ���� 
���  ��	��! ��" 
�"

��
� ����� �
�	
�
��	�
 ��� ���� ���� 
���  ��	��! ��" 
�"

���� ����� �
�	
�
��	�� ��� ���� ���� 
��� ��" ���  	�!

���� ����� �
�	
�
��	�� ��� ���� ���� 
��� ��" ���  	�!

���� ����� �
�	
�
��	�� ��� ���� ���� 
��� ��" ���  	�!

���� ����� �
�	
�
��	�
 ��� ���� ���� 
���  ��	��! ��" 
�"

�
 ��
	
����	#� ��� ����� ��� %�"#� �&�' ������ ���	��

��
 ���	#�(��	�� �'��� �� ��� ��#���) ���*'� ��" *��� ��	

��� ���	
�(�#	
� '��� �� ��� ��(�#
	
�)�� ��� ��� ����� +

��� ���	#�(
#	�� '��� �� ��� #���
#�� �%�� ����� ��*����

���� ����� ���	

���	�� '��� �� ��� ��
������� ��� ����� )

���� ����� ���	

���	�� '��� �� ��� ��
������� ��� ����� )

���� ����� ���	

���	�� '��� �� ��� ��
������� ��� ����� )

������ ���	
����	�( ���� ��� ����� �������� ���� ��* '&*�

�
 ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

�� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ����� ���	
��#�	�� ��� ���� ���� �#� 
�
��  	�!

��� ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��# ����� ���	
����	�� ��� ���� ���� ��� 
�
��  	�!

��� ����� ���	

�#�	�� ��� ���� ���� ��# 
�
��  	�!

��( ����� ���	
��#�	�� ��� ���� ���� �#�� 
�
��  	�!

��( ����� ���	

�#�	�� ��� ���� ���� ��# 
�
��  	�!

��
� ����� ���	
��#�	�� ��� ���� ���� ��# 
�
��  	�!

��
� ����� ���	

�#�	�� ��� ���� ���� ��# 
�
��  	�!

��

 ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��

 ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

�
� ���	

�#�	�� ��� ���� ���� ��# 
�
��  	�!

��
� ����� ���	

�#�	�� ��� ���� ���� ��# 
�
��  	�!

��
# ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��
� ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��
( ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

���� ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

���� ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

���� ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��
 ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��# ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��( ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��
 ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

��� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

���� ����� ���	
�
��	�� ��� ���� ���� 
��� 
�
��  	�!

���� ����� ���	
�
��	�� ��� ���� ���� 
��� 
�
��  	�!

���
 ����� ���	
��#�	�� ��� ���� ���� �#�� 
�
��  	�!

���
 ����� ���	
�
��	�� ��� ���� ���� 
��� 
�
��  	�!

���� ����� ���	
�
��	�� ��� ���� ���� 
�� 
�
��  	�!

���� ����� ���	
����	�� ��� ���� ���� ���� 
�
��  	�!

���� ����� ���	
�
��	�� ��� ���� ���� 
��� 
�
��  	�!

���� ����� ���	
�
��	�� ��� ���� ���� 
��� 
�
��  	�!

��� ���	
#
��	�� ��� ���� ���� 
� 
�
��  	�!

���� ����� ���	

�#�	�� ��� ���� ���� ��# 
�
��  	�!

$'
 �#�	�
���	�� �'� $��' �,�#(������ �����&�� ��'�������

���	�
�(�	�
 �'� ��% )'�$� ����� ������� '���

���	�
���	�� ��% �����	���� ����� ������ %����

���	���

	�� '�%�' ������ ������* ��''�� ����
�

���	���

	�� '�%�' ����� ��
����� (�-���� ������' ��

��(	�����	�( ���� �� ������'' (-� ��� � ��''��

��(	�����	�� ���� �� ������'' �-��� ��� � ��''��

�((	���
�	�� %�* ������ ����'���* 
�#$�����

�
�	�
���	�
 ��* ������ ���� ���� ���� '�*��

�
�	�����	�� )����* ��� �����	�� �����%'�� ���

��������� �"��� $ �"��� %&'(%)

����* $ �+,-./01, %&'(%)



����* �	


��.�
/������� �����'0����)�� ��������

�������� ����	
�� ���



�������� �	


��.�
/������� �����'0����)�� ����+

����	
�� ��� ��������

������.*'�/ � ! ���� ������%%'��*� � �� ��$	



����� �	


��.�
/������� �����'0����)�� ��������

�������� ����	
�� ���

������.*'�/ � ! ���� ������%%'��*� � !�##�� ��$	



�
�������

�
	


��

.�
/
��
�
�
�
�
� 
��
���'

0
����)

��
����-

�
���	
���

�
�

��������



�����
�
	


��

.�
/
��
�
�
�
�
� 
��
���'

0
����)

��
�
�������

��������
�
���	
���

�
�


