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Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelites Produkt. Es
wurde nach den Regeln unseres
Qualitétsmanagementsystems
entwickelt, gefertigt und gepris.
Das Rohde & Schwarz-Qualitéts-
managementsystem ist nach 1ISO
9001 zertifiziert.
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Dear Customer,

You have decided to buy a
Rohde & Schworz product. You
are thus assured of receiving a
product that is manufactured
using the most modern methods
available. This product was de-
veloped, manufoctured and

tested in compliance with our

quality management system stan-
dords.

The Rohde & Schwarz quality
management system is certified
according to 1SO 9007,
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Cher client,

Vous avez choisi d'acheter un
produit Rohde & Schwarz. Vous
disposez donc d’un produit fabri-
qué d'aprés les méthodes les plus
avancées. Le développement, la
fabrication et les tests respectent
nos normes de gestion qualifé.

Le systéme de gestion qualité de
Rohde & Schwaorz o été homolo-
gué conformément & la norme

1SO 9001,







ROHDE & SCHWARZ GmbH & Co. KG
Postfachadresse: Postiach 801469 - D-81614 Minchen

Hausadresse; MihidorfstraBBe 15 - D-81671 Minchen
Telefor: (Minchen 089) 41 29-C - Imternational: {(4989) 4129-0
Telefax: (Mlnchen 089) 41 28-21 64

ROHDE & SCHWARZ GmbH & Co. KG

Weark Koln Telefax {022 03) 48-308
Graf-Zeppelin-Strale 18 Telex 8874525 (rsk d)
D-51147 Kdin

ROHDE & SCHWARZ GmbH & Co. KG
Wik Telsnach

Kalkenrieder Strafe 27

D-94244 Taisnach

Tel. (099 23} 28-0
Talefax (000 23) 28-174

ROHDES& SCHWARZ
SSGERATEBAL GmipH
Riedbachstrafe 58
-87700 Mermmingsn

Tol. {08331} 1080
Telefax (38331) 108124
Telex 54512 (rsmb d}

Tel. (042) 41290
Telefax (089) 41 29-37 23

ROHDE & SCHWARZ
tnginserning and 3ates GmbH
Mahiedosfstrae 15

D-81671 Miinchen

Tel. (02203) 49-0°

Zweigniederlassung Berdin
Ernst=Reuter-Platz 10
P-10587 Bertin

Awelgniederlassung Blre Bonn
Josof Wirmer-Strafs 1-3
153123 Bonn

Zweignederlazsung Dresden
fritz-Reuter-Sirafie 32¢
D-01097 Dresden

Tel. (0351) 445 92-0
Toiefax (03 51) 4459218

FZweigniaderlassung Hamburg Tal. (040} 63 23 00-G
Seeilshiooper Alles 47 Telefax (DA HE078 70
D-22309 Hamburg

‘3210

éweign%{;dertz:a';;zsung Karisruha Tal (07 21)

Am Sandfeid 9 Telefax (G7 21} 973 21-41
{76149 Karisruhe
Zweignisdert: ng Kaln Tel. {0Z203) 8067-0

Graf-Zeppe alie 18 Teleiax {02203 807 50
D-51147 Kéln ‘
Fweigninderkansung Minchen . Tal. {089 41 8895-0
Minldoristralie 15 Teletax (089) 4047 84
D-81671 Miinchen

Zweignieder
Slemenasiral

assung Neu-isenburg Tal {06102; 20067-0
e 20 Teiefax (06102) 8000 40

D-53283 Neu-lsenburg

al (081025 20070
Telsfax (06102) 2007 12

Tel, (0911) 6 42 (13-0
Telefax (0911) 6420333
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R &S international

R a5 International Telephone
Telefax
Telex
Argeniinia Pracigion Electronica SRL (1) 3944815
Fameralda 582, Pisn 4, O 11 (1) 3272332
1407 Busnos Alres -
Austrafia ROHDE & 3CHWARZ (Austrehia) Ply. Lid. (13} 56997822
320 51 Kida Road, 3rd Floor 3} 96962100
Melbourne, VIC 2004 . : P
Austria ROHDE & SCHWARZ OSTERREICH Gesmb.H {1y 5026141
: Sonnleithnergasss 20 {1} 602614114
A-1100 Wien 3 a}
Bangiadesh International Lid, | {2) 408653
aw Ballay Bd., PO.B. 727 ) 5332003
675632 {(bil &)
Balgium ROHUE & SCHWARZ BELAIUM LY 215002
Exeelsiorlaan 31 Bus 1 () 7250036
51930 Zaveniom 5506 (rs bel)
Brazi i1 J"(‘"}ZW 77
(011 BEOSET Y
Brunei {2y 2211
(2) 221175
umn Gadong Kumbang Pasang
s 2 Jadan Gadong
Bandar Seri Begawan
Bulgaria sentaton Office’
Canada
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ﬁ._v FRONGE CANADA INC.

W@.ston Cntario M9M214 T
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Telephons
Telefax
Telex
Chile DYMEQ Lida. T 7H05
Av. Larrain $5668 ) HATOTTS
Santiago -
China - ROHDE & SUHWARS

Repraseniative Office Beljing
Friendship-tHoteg

B g Mo 4, Boom 40428

3, Bal Shi (Qiao Lu

Beijing 100088
Costs Rica )
Czech HOHDE & SCHWARS
Ropublic Prana, s.ro

Pod kastany 3

CZ-16000 Praha &
Danmarek HOHDE & SCHWARY DANMARK A5

Eibyy Industrval 40

NE-2600 Glostrup
Ecuador

E1 Salvador

Finland Orbis Oy
Vanha Kaarelantis 9
FIN-01510 Vantaa
BOHWARZ FRANCE
rue d. Braconnier
358 Meudon La Forst Cadex

91000
51018

France s

Aggenoss régional

Tertia il
£-13851 Alr-en-Provence Cédex 3
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Teletax
Telex
Greece Mercury SA (1) 7229213/7242746
&, Loukianou Str. (1y 7215198
GR-10675 Athens 221685 (spagh
Guatemala ses Caniral Amarica
Honduras see Central Amarica
Honghong Sehmidt 2 Co. (HK) Lid {2} 5070222
181, Great Eagle Centre {2Y B27HG56
23 Harbour Rd., F. Q. B. 207 76762 (schma hx)
Wanchal, Hongkong
- Hungary ROHDE & SCHWARZ _ (1) 2030232
) Budapest roda (13 2030282
il Ut 68 -
H-1%15 Budapest
India ROHDE & SCHWARZ {11} 4615285/4652238
Liaison Ofiice Mckia (11} 4626324
A-382 Dafence Colony 62268 (rshd in)
New Delhi 110024
Indonesia PT. Dian Graha Plakirka {21} 46515354
Wisma Dian Graha (21} 4616032
Jin, Rawa Gelam 1l No. 8 48064 {dgejkt ia)
Jakarta 13930
Iran ROHDE & SCHWARZ IRAN {21) 8730282/ 735478
Liatson Office Rer. N° BFC 1947 {21y 5730283
Dr. Beheshty Ave,, Pakistan Ave, 212742 {ruslin
Tehran 15317
Irsland see United Kingdom
faly ROHDE & SCHWARZ ITALIAS p A {6) 415U
Via Tiburtina 1182 {B) 41508270
|-00156 Roma 521545 {rojrom 1)
Via Rorma 108 (& 95:'30 :
{-20060 Cassina de’ Pecehi (M) {2y 6f
35! 5536( (
Japan ADVANTEST Corpe.
Shinjuku-MNS Buliding K i
4.1, Nishi Shinjuku 2&?4914 (achvan 3}
2-chome, Shinjuku-ku
Tolyo 163
Kenya {2} 441200/448314
: {2} 448315
Laxembodrg see Balgium
Balaysia Dagang Tekaik Sdn. Bhd. {3) 7035503
Na. ¢ n 55 40/2 (3) 7053439
“pople's Park -
47400 Petaling Jaya
Malta ITEC ternational Technology Lid.  (356) 37 430{}; ;/45,")
F'Kara Road {135k 36!
San Gwann 1031 (ra
Mexico Eleciroingenieriea de Pracision ()
Usrnad , Col. Vartiz Narvarte {5}
Apartada 44-088 1764453 (=
03100 Mexico DF ’
MNepal Abisnek Tracds Links (P Lid,
: P06 1544
Kathmandu ZE19 {wingd ﬂ; 2}
Metherlands  AOHDE & SCHWARZ NEDERLAND B.v

(30 HU40200
1 {NL-3432 ND Niguwegsing 30y BO4E125

Posthbu 5
NL-3430 BH Nisuweyein,

Mow Featand

Comrrunication Tnstruments Lid,
apr Drive

51140 . T

[ (
Tawa Wellington
Nicaragua Cantral Amarica
Norway NORGE (22 %) 668020
sthoks 100 Bryn { k
Pakistan {21}

{w]
(21) Bes0a08°
ROER0 {eloo pl)

'Romania

MU PO, 1170

urovilia | Condominium

142 Legaspi 3t Corner Herrera
Legaspl Village

Makati, Metro Manila

{2} 81ULEU/
A530 {marco pm)

ROHDE & SCHWARZ

Oddzial w Warszawio
Ul Stawki 2, Piatro 28
PL-00-193 Warszawa

Poland (2) 6350687/8353615

(2) 6353544

TELERUS -

Swtemas de Telecomunicaghes, S.A.

Rua General Ferreira Marttins, Lote 6-2°8
PB-1495 Algés :

Portugal {01) 4120131

1) 4120172

ROHDE & SCHWARZ Representation Office {1
Bu. Uranus 98, 8§5. 2, Bt 5, Ap. 36 {
RO-76102 Bucurestl, Sector 5 ’

V6316873
FA122013

ROHDE & SCHWARZ Moscow O*ﬁce}
Ui Dubiniskaja, 98
RUS-113093 Moscow

Russian
Federation

Saudi Arabia . HWARZ int. GmbH

ROHDE& S
Lizison Offi
ofo Hai Abdullah Alireza Co. Lid.
P.0O.Box 361

Riyadh 11411

infotel Technologies Ltd, . 2876822
E‘} Tai Seng Drive 28rTehT7
Kinergy Bu;ld\r*g #06-00 38360 {inftal rs)
Singapore 1953

Singapore

Slovak Republic gee Gzach Bepublic

ROHDE& S
Koprska 92
SL.0-61000 Liubljana

Slovenia SHWARZ Repr. Liublians

South Africa "‘S,A, Electro-Madical (Pty) Lid,
115 Sie 1 Road
Silveriondate PO.B, 1784

Pretoria 0001

REMA Lao Haag SA.
Avenida do Hurgos i2
£-28036 Madrid

Spain

Sri Lania Lanka Avionics Matiumagala
G58/1/1, Negombo Road,

Hagama

ROMDE & SCHWARZ SVERIG {8) ¢
Fivgfafisgatan 15
5-128240 Skarpnéck -

Sweden EAB

fnschi Téigcommunication AG
PapisrmiUblestrasse 145, Postfach
CH-3063 iitigen

Switzeriand

9117 u,(m;hf ré}

Taiwan {23 701
() 701

2E1TE {Tunction tw)

Thailand ¥

~hinda Bldy.,
asit Rd.
Baﬁgkok 10900

Turkey ROHDE & STHAWARS

’ {stanhul ribat B
Hagdad Cad. IArda. Apt.

TR-81030 Selamicesme-istanbul

ROHDE
Karmkeapt i
GBGT0 Gazmsmanpasa»i\nkara

Saison Dffice

United
Kingdom

HW’\[? 7 UK L,

ROHDE

GB—?I@@! Ham pz‘hr{. GLE 138Uz

USA T HNC.

Lanham, MD 20708 U
TEKTRONIY, INC.
POB SO0
Beavarton, OF 87077

sam & Lo, Lid.
snational Post Office

Vietnam Sehimlet v
PORB S
Haryof
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.; 960288

This is to certify that:

Equipment type Crder No. Designation

SMGU 0819.0010.52/.55 Signal Generator
complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(89/336/EEC revised hy 91/2863/EEC, 92/31/EEC, 93/68/EEC)

Cenformity is proven by compliance with the following standards:
ENG1010-1: 1991
EN50081-1 . 1992
ENB0082-1 ;1992

Affixing the EC conformity mark as from 1993

ROHDE & SCHWARZ GmbH & Co. KG
Muhldorfstr, 15, D-81671 Miinchen

Munich, 03.12.96 Central Quality Management FS-QZ / Becker
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2 Preparations for Use and Operating Instructions

All data given in this section are for simplified illustration only and not guaranteed. Binding technical
data are those as specified in the enclosed Data Sheet.

All figures printed boldfaced and in italics refer to the front and rear panel views of Fig. 2-1 and Fig. 2-
2,

2.1 Legend to Front and Rear Panel Views

Front panel view

RF display.

In MODE keypad 3, the parameter set via keypad
2 is switched on and off using keys ON and OFF.

T e

PARAMETER keypad 2 used for setting the para- Display of the modulation depth, deviation and
meter to which following numeric entries and  AF. For further display functions, refer to section
variations apply. 2.3 on "Operating Instructions”.
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BNC output of internal AF signal. For further
information, refer to sections on "Internal AF
Modulation Frequency”, "AF Signal” and "AF
Level (LEV AF}".

Numeric keypad to enter the respective values A ExT @
for the parameter set in parameter keypad 2. (oo)

e exT @—

BNC inputs for external modutation signals. Input

Display of RF or AF level. For further display impedance 100 k& (600 Q). For further
functions, refer to section 2.3 on "Operating information, refer to section on "Modulation,
Instructions”. External Source”.

RF output, N socket 50 (.

Keypad for variation of the parameter set in
parameter keypad 2 using the rotary knob or
STEP T ¥ keys.

Standby-?ON switch.

819.0010.52 23 E-5




63 vt 25°0100°618

main jpued Juoig 1-z7 B4

0 ii i El vi 51 91 Ll
+O) VoS 4
=) 133 Wehrid
e FIOHIS # B
ERERN
Ll
Biny &
+£)dv ]
HAN - £l ' - NONVINGOW = mu.it.>uzw:n_wl~“u S i
0100618 g 0 HOLW 1Yy ! ..__.0“@




Keypad to switch special modulation modes on/  Front panel field to indicate special functions and
off. status codes and to enter SHIFT functions.

oA ]
1 ©5-5L0G

nre Fmcsvany © SPAN

!

Keypad used for setting the currently required | P
waveform of the internal AF synthesizer, poowissanc ® L6V RF )

Y

Keypad to select the operating modes and to
activate or deactivate sweep mode.

Keypad to store instrument settings and recall
stored settings. For further information, refer to
sections on "Store-Recall” and "Preset”.

Front panel field to indicate the REMOTE state, as
well as to switch to LOCAL mode {manual opera-
tion) or to enter and display the IEC bus address.
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Rear panel view

tEC 625 IEEE 488

{EC bus connector for remote control.

10CM20V DINAISTT-TADDR250 V
Fi: 220240V DINAISTI-T2.OD250 v

£2- 100/320V:DINAIEE62-T200/250 v
220260V DINSIE62-T108/250 V

Fuse values for the different supply voltages.

BNC outputs to control and trigger oscilloscopes
or XY recorders. For further information, refer to
section on "Sweep Qutputs”.

O 00O

. Cut-outs for BNC sockets used with other models.

&) EXT REF

Qutput of the internal reference frequency (level
7 dBm) with an internal reference. Input of the
external reference frequency (level > 100 mv
{(Vims))with an external reference. The input or
output reference frequency {normally 10 MHz)
may also be switched to 5 MHz by means of
special function “Reference Frequency 5 MHz".
For further information, refer to section on "in-
ternal/External Reference Frequency”.

819.0010.52

Fuse holders for power fuses F1 and F2. Prior to
first turn-on of the instrument, the power supply
and the fuses must be checked.
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TRIGGER
©)

Trigger input for FAST mode.

Power switch.

RF 11

4710 63 Hz / MAX 270 V ‘@@

Cut-out provided for second RF output for
extension with special modulation mode.

Power supply connection.

RE
A 220V ¥o

Voltage selector. . -
Position "115 V" for supply voltage 90 to 132V Cut-out provided for fitting the front pane! RF
Position "220 V" for supply voltage 198 to 264 V. output to the rear panel of the instrument.

—4 PULSE FAST HOP 8US

- COOOoOOODOACOo0
@ SR~ R-R-R-R-R-R-E-R~3w =]
5.

BNC input for PULSE modulation (TTL input}). For
further information, refer to section on
“Modulation, PULSE”.

Fast Hop Bus connector

AF

~O

Cut-out provided for fitting the corresponding
fromt panel sockets to the rear panel of the in-
strument.
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2.2 Preparations for Use

2.2.1 Power Fuse

Power fuses F1 and F2 are located on the rear panel of the instrument. The fuse values for the diffe-
rent voltage supplies are indicated on the label.

Table 2-1
Nominal Permissible voltage | Position of voltage Fuse
voltage supply range selector 1 F2
100V; 120V 9Gto 132V Y15V T4.0DR250V T200/250 V
- DIN 41571 DIN 416862
220V, 240V 198 t0 2684V r220 V" T20D/250V T100/250 V
DIN 41571 DIN 41662

2.2.2  Power Supply

Signal Generator SMGU may optionally be operated with 100V, 120V, 220 V or 240 V. Prior to instru-
ment turn-on, check the power supply and fuse. To change to another operating voltage, insert fuses
F1and F2 required for the respective voltage and set the voltage selector accordingly.

For supply voltage 100 V or 120V, the voltage selector must be setto " 115 V",

For supply voltage 220 V or 240 V, the voltage selector. must be set to "220 V”.

2.23  Rack Mounting
The instrument can be fitted into any 19" réck using the 19" adapter ZZA-94.

When fitting the instrument into a rack, ensure that the air inlet through the perforations in the side
panels and the air outiet at the rear are notimpeded.

Fitting instructions are included with the 19" adapter.
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2.3 Operating Instructions

Signal Generator SMGU provides signals at the RF output ranging from 100 kHz to 2160 MHz in a level
range from 13 dBm (16 dBm) to -14C dBm with AM or puise modulation and FM or phase modulation.
Combination of internal and external modulation source allows two-tone modulation. External AM
and FM can be ac-or de-coupled. At the AF output, a signal in the frequency range from 1 Hz to 100
kMz with an amplitude ranging from 0.2 mV to 2 V (Vp) is available.

The Generator can either be manually operated by means of keyboard or rotary knob for variation, or
remote-controlled via the 1EC bus interface.

Parameter Selection

The PARAMETER keypad is used for setting the parameter to which the subsequent numeric entries
and variations apply. The parameter currently selected via keyboard entry is indicated by LED (on).
Only one parameter can be activated at a time, with the exception of parameter V-STEP which is
always set in combination with another parameter (to enter the STEP size for the STEP function).

The SHIFT parameters FIXED, RF OFFSET, LEV OFFSET, FM PRE, SPECIAL and MARKER (indicated by biue
labelling) are set by first pressing the SHIFT key before the key for the currently required parameter is
selected.

Keypad PARAMETER and MODE

Activating and Deactivating the Parameters

The following parameters can be selected: AM, FM, @M, LEV RF, LEV AF, RF OFFSET, LEV OFFSET, FM
PRE and MARKER.

To activate a parameter its respective parameter key is pressed, followed by one of the following
three keys (INT/ON, EXT AC, EXT DC) in the MODE keypad. The instrument then assumes the last used
value stored for this parameter.

The parameters can also be switched on with a new numeric keypad entry using one of the
ENTER/UNITS keys. If no data are entered in the DATA keypad, the instrument automatically assumes
the last used value stored for this parameter.

To deactivate the parameter, its respective parameter key is pressed again, followed by the OFF key in
the MODE keypad.
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Keypad DATA and ENTER/UNITS

Numeric Keypad Entry
For numeric keypad entry, praceed in the following order:

PARAMETER — DATA - ENTER/UNITS

REICF MMz

Example: E 1 [:j

The parameter currently selected (respective parameter LED on) need not be set again for further
entries once it has been set. This, however, does not apply to the SHIFT parameters FIXED, RF QOFFSET,
LEV OFFSET, FM PRE, SPECIAL and MARKER (blue labeliing), which remain set for one entry only.

The value is set on the instrument following actuation of one of the ENTER/UNITS keys.

Numeric entries must always be terminated by pressing one of the ENTER/UNITS keys. To have para-
meters without unit set on the instrument, the ENTER key is used to terminate data entry.

Example:

DATA ENTER/UNITS

ACt

Call memory setting 5 5

Switch on special SHIFT
function “Level emf”

l i SPECIAL 5 ENTER D

Correction of Entry

An entered value can be cleared again before it is set on the instrument (i.e. before pressing one of
the ENTER/UNITS keys) by pressing the key of the currently selected parameter {respective LED on} or
any of the other parameter keys. The numeral entered last is cleared by means of pressing the DEL key
{minus sign key).

To deactivate the SHIFT function {set by actuation of the SHIFT key), pressits key again.
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Changing the Unit

To change the disptayed RF level unit, the respective parameter is selected in the parameter keypad
and the key for the required unit pressed in the ENTER/UNITS field.

if for example the level is indicated in mV but shouid be in dBm, proceed as follows:

PARAMETER ENTER/UNITS

-

LEV RF

if the parameter is already set {LED on), its key need not be pressed again.

Variation

Variations of the following parameters AF, AM modulation depth, FM deviation, &M deviation, RF/CF,
LEV RF and LEV AF are possible. The SHIFT parameters cannot be varied.

The STEP keys T ¥ in the VARIATION keypad have been provided to vary the currently set parameter
in the PARAMETER keypad. It is also possible to use the rotary knob for variation, uniess the HOLD
function or MAN SWEEP are switched on.

Variations using the STEP keys 1 ¢ are made in individual steps or repeatedly by continuousty
pressing the key. For further information, refer to sections on “Variation”.

VARIATION Keypad

819.0010.52 2.13 E-5




Sweep

The Signal Generator provides a staircase sweep for the RF, AF, LEV RF and memory MEM functions.
Sweep parameters START, STOP, SPAN, STEP, TIME/STEP and MARKER are defined by numeric entries.

The keys in the SWEEP keypad are used fo activate and deactivate the sweep and to sefect the sweep
mode. For further information, refer to sections on "Sweep”.

md ®LEVRE B
S MEM

SWEEP keypad

Memory and Instrument Preset

The Generator features storage capabilities for instrument settings, which can later be retrieved at
any time. This function is accessed using the keys in the MEMORY keypad.

Key sequence SHIFT and PRESET sets the Generator to a defined basic status. For further information,
refer to sections “Store-Recall” and "Preset”.

MEMORY keypad

AF Signal

The internal AF synthesizer provides sinewave, sawtooth or squarewave signals. To select the required
signal form, use the key provided in the AF SIGNAL keypad. The currently selected signal form is
indicated by LED.

AF SIGNAL keypad
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Special Modulation Modes

The special modulation modes AM SQU (AM squarewave), PULSE and FSK feature extensions for the
modulation performance of the Signal Generator. In these operating modes, TTL signals can be
applied to the modulation inputs for digital modulation.

The special modulation modes are switched on by means of pressing the respective key in the SPECIAL
MODULATION MODES keypad. To switch this mode off again, previously press the SHIFT key. For
further information, refer to sections on “*Modulation”.

Keypad for SPECIAL MODULATION MODES

Special Functions

Special functions allow for additional instrument applications beyond those indicated on the key-
board. Whenever a special function is activated, the special functions LED SPEC is illuminated. For
further information, refer to section on “Special Functions”.

Status

input errors are indicated in the MODULATION dispiay by brief readout of the status code identifying
the particular error and by flashing of the STATUS LED.

Function errors are indicated by continuous flashing of the STATUS LED. The status code describing
the error appears in the MODULATION display upon actuation of the STATUS key.

QOverrange/underrange settings are indicated by continuous lighting up of the STATUS LED. The status
code describing the setting appears in the MODULATION display upon actuation of the STATUS key.

Continuous lighting up of the special functions LED SPEC indicates that a special function is currently
activated. The status code describing the setting appears in the FREQUENCY display upon actuation of
the STATUS key. For further information, refer to section on “Status”.

IEC Bus Address

The set IEC bus address can be read out in the FREQUENCY display and set via keyboard entry. For
further information, refer to section on "1EC Bus Address”.
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Displays
The FREQUENCY display reads out the RF in values with up to 10 digits.
This dispiay is also used for readout of:

- sweep parameters,

- STEP size for STEP variation of RF,

- frequency offset,

- status codes of the currently selected special functions,
- external reference mode, and

- 1EC bus address.

The information given in the MODULATION and AF display covers:

- type of modulation currently set,

- modulation depth and deviation,

- AF,

- set pre-emphasis,

- STEP sizes for the STEP variation of the modulation parameters and AF,

- status codes of function errors, input errors and overrange/underrange settings, and
- reference EXT LOW or EXT HIGH if the external modulation voltageis not 1V {(Vp).

The LEVEL display is used for readout of:

- level of the RF or AF output,

- STEP size for STEP variation of RF or AF level,

-level offset,

- value of the non-interrupting level setting,

- memary location number for MEMORY functions,

- measured values of internal test points {diagnostic test),

- reference OVERLOAD in case the RF output is externally overloaded.

Display of the SHIFT Parameters

The SHIFT parameters (biue front-panei iabelling) are read out in their associated displays as long as
the respective parameter key is hold down after pressing the SHIFT key.

Display of Entered Numeric Value

When a new numeric value is set on the instrument using the DATA keypad, the currently entered
numerals for the new value are correspondingly read out in the display of the set parameter.
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2.3.1 Switch-on Status

The Signal Generator is in STANDBY mode if power switch 24 positioned on the rear panel of the
instrument is switched on and switch 77 on the front panel is not pressed. In this mode {(STANDBY LED
illuminated), the internal reference oscillator OCXO {oven controlled X-tal oscillator) is heated,

The Generator is in switch-on status if power switch 24 as well as switch 11 are pressed. If the in-
strument was not switched to STANDBY mode prior to turn-on, reference osciliator OXCO requires
several minutes for warm-up to have its nominal frequency. During this warm-up period, "OVEN
COLD" is displayed in the FREQUENCY display. Also error messages 40 and 41 may appear.

At turn-on, the Generator assumes the same operating status which was set when it was last powered
off.

Exceptions:
* Local mode is always set.
*  AnSRQ can be output on the IEC bus each time the instrument is turned on.

*  For setting the registers of the Service Reguest function, refer 1o sections "Service Request and
Status Registers” and "Resetting of Device Functions”.

At turn-on, a function test is performed checking the ROM and RAM contents. On detection of an
error, the STATUS LED starts blinking. The respective status codes are read out in the MODULATION
display following pressing of the STATUS key.

If the status which was set when the instrument was last powered off cannot be retrieved as a result of
a memory error, the instrument assumes the preset status.

Display: Following turn-on, the set |EC bus address is briefly read out in the FREQUENCY display.

2.3.2  Internal/External Reference Frequency

Frequency at EXT REF inputioutput: 10 MHz {5 MHMz)

Internal reference mode: Signat output7 d8m Sacket EXT REF at rear pa-
nel of instrument.

External reference mode: Signal input 0.1102V (Vg  Socket EXT REF at rear pa-

nel of instrument.
A 10 MHz oven-controlled crystal oscillator is provided as an internal reference source for the Signal
Generator. The reference source, whether internal or external, is selected via keyboard or IEC bus.

ininternal reference mode, the internal reference signal with a frequency of 10 MMz or 5 MHz is avail-
able at socket EXT REF.

For external reference operation, an external signal with a frequency of 10 MMz or 5 MMz must be
appiied to socket EXT REF.

instead of the normailly used input or output reference frequency of 10 MHz, it is also possible to
select 5 MHz frequency using special function "Reference Frequency 5 MHz".
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Special function "Reference Frequency 5MHz" :  Activating code: 13

Deactivating code: 14

The bandwidth for synchronization of the instrument with internal or external reference frequency
¢an be modified by internal jumpers. The jumpers are on the module "Fixed Frequencies” (819.6060).

Position Effect

X55A-B1 Control bandwidth 1 Hz, for suppression of hum sidelines and noise of the
external reference outside the control bandwidth.

X55A-B2 Control bandwidth 10 Hz, standard setting, optimal adjustment to internal
0CX0

X55A-83 Control bandwidth 100 Hz, e.g. use of a very low-noise external reference for
improving the SMGLU spectrum, inherent noise of control loop approx. 130
dB¢/Hz at far = 30 Mz, referred to 10 MHz.

Setting for external reference:
Setting for internal reference:

RF/CF . EXTAC
RF/CF . . INT/ON

Settings:
Example Entry JEC bus code
PARAMETER MODE
Setti f x* ! RF/CF EXT AC
mn
reference
: - RESCF INTAOM
Setting for internal [___] l: REF-INT
reference
Display: Letters "EXT REF"are read out in the frequency display if external
reference is selected.
Note: The externally applied reference freguency 10 MHz {or 5 MHz) must not

Related instructions:

819.0010.52

deviate from 10 MHz (5 MHz) by more than £ 3*10-6,

Special functions
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2.3.3  Frequency (RF)

Range: 100 kHz to 2160 MHz (settable from 1 kHz with restricted data)
Resolution: 0.1Hz
Units: GHz, MHz, kHz, Hz
Setting: RF/CF Data Unit
Example Entry IEC bus code
PARAMETER DATA ENTER/UNITS

Setting RF i 5 0 0 s RF 500 MHz

500 MHz D B
Display: RF eutput frequency is read out in the FREQUENCY display.
Related instructions: Frequency offset (RF OFFSET)

Sweep (RF)

Internal/external reference frequency

2.34  Frequency Offset (RF OFFSET)

The frequency offset can be adjusted in magnitude and sign. The RF output frequency is then lower
than the displayed frequency by the negative offset, or higher by the positive offset. The offset is also
effective in sweep mode.

Setting: SHIFT —__RF OFFSET Data Unit

(Data with no sign for positive offset, with minus sign for negative off-
set.)

Switching on the RF offset without new data entry to its stored value:

SHIFT ___RF OFFSET ... INT/ON
or

SHIFT ____RF OFFSET Unit

Switching off the RF offset:

SHIFT . RF OFFSET __OFF
or

SHIFT —__RF OFFSET ... 0 (Zero) Unit
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Example

Entry IEC bus code

Setting negative
offset 10 MKz

PARAMETER DATA ENTERUNITS

SHIFT MMz

[:] A7 - 1 0 1 I RF-OFFS -10 MHZ
OFFSET

Switching off the
offset

Switching on the
offset to stored value

PARAMETER MODE

CfF
;:i pe E:] RF:OFFS:0FF
OFFSET

INT/ON

; D RF E:l RF:OFFS:ON
OFFSET

SHIFT

Display:

Related instructions:

819.0010.52

The letters "OFFSET” are read out in the FREQUENCY display if an offset
is set.

Key sequence SHIFT __ RF OFFSET is used to have the offset value

read out in the FREQUENCY display as lang as the key RF OFFSET is press-
ed.

Sweep (RF)
Frequency (RF)
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2.3.5 RFLevel (LEVRF)

Range:

Resolution:
Units:

Setting:

-140to 13 dBm (0.02 pV to 1V), adjustabie up to 16 dBm (SMGU .52/.56)
-140to 16 dBm (0.02pV to 1.41V), adjustable up to 19 dBm (SMGU .55)

0.1dBm
d8m, dBuV, mV, pV

LEVRF Data Unit

Example

Entry 15C bus ¢code

Setting RF level
10 dBm

FARAMETER DATA ENTER/AUNITS

LEV RE

1 0 [:::] dom LEV:RF10DBM

Switching off RF level

Switching on RF level
to stored vaiue

PARAMETER MODE

LEV &F

OFF
Ej LEV:RF:.OFF

LEV RF INT/ON

LEV:RF:ON

Display:

Related instructions:

Noﬁe:

819.0010.52

The level of the RF output signal is read out in the LEVEL display if the LEV
RF parameter is set.

Following setting of the LEV AF parameter, the voitage of the AF output
signal is read out in the LEVEL dispiay including the remark AF.

Level offset

Transient-free level settings
ievel emf

AGC off

Frequent level variations in automatic test systems might reduce the tife
utility of the attenuator. It is therefore recommended to carry out the
level settings in few steps only, using the electronic level variation if
possibie.
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2.3.6

Level Offset (LEV OFFSET)

Magnitude and sign of the level offset can be adjusted. The offset can be entered in dB only. The RF
output level is lower than the displayed level by the negative offset or higher by the positive offset.
The offset is also effective with a transient-free level setting.

Setting:

SHIFT .___LEV OFFSET Data dB

{Data with no sign for positive offset, with minus sign for negative off-

set.}

Switching on the offset without new data entry to its stored value:

Switching off the offset:

SHIFT. ___LEVOFFSET . INT/ON

Qr

SHIFT . _LEVOFFSET —_.dB

or

SHIFT .. _LEVOFFSET ____0{(Zero) dB

SHIFT —._LEV OFFSET . OFF

Switching off offset

Switching on offset
to stored value

SHIFT

OFFSET

SHIFT

s
OFFSET

OFF

INT/ON

Exampie Entry iEC bus code
PARAMETER DATA ENTER/UNITS
SHIFT
Setting offset3dB .
g ons :_ % iLiv 3 E:] w LEV:RF:OFFS 308
: OFESET
PARAMETER MODE

LEV:RF:OFFS.OFF

LEV:RF:OFFS:ON

Display:

Related instructions:

819.0010.52

Letters "OFFSET" are read out in the LEVEL display if an offset is

currently set,

The offset value is read out in the LEVEL display using the key sequence
SHIFT . LEV OFFSET as long as the key LEV OFFSET is pressed.

Level (LEV RF)

Transient-free level settings

Level emf
AGC off

2.22
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2.3.7  Transient-free Level Settings

In special function "Transient-free level settings”, an electronic attenuation setting is used over a
. dynamicrange of 20 dB instead of the level-interrupting mechanical attenuator.

The 20 dB transient-free range extends from the level set upon seiection of this special function to 20
dB below. Within this particular 20 dB range, the level can be set via the keyboard or the rotary knob
for variation or also via IEC bus.

if a level outside the 20 dB range is selected, the level-interrupting mechanical attenuator is again
used for leve! setting. Starting at this new level, all further level settings within the 0 to -20 dB range
will again be made transient-free.

When special function "Transient-free Level settings” is switched on when already activated, this has
the same effect as if the special function were switched on for the first time, ie. the Tull -20 dB range
wili then be available starting from the currently set level.

Activating code: 1
Deactivating code: 2

Note: The specifications given in the enclosed Data Sheet as to level error, modulation depth error
and distortion with AM do not apply if special function "Transient-free Level Settings” is
activated.

This special function cannot be set in combination with:
Pulse modulation
Special function "AGC off”

Related instructions: RF level (LEV RF)
Level offset
Level emf
AGC off
Special functions

2.3.8 Level emf

if special function "Level emf” is selected, no longer the RF voltage value into 50 Q is indicated but the
em? value of the RF voitage. The emf value is read out if one of the units aBuV, mV oder pV isselected.

Activating code: 3
Deactivating code: 4
Related instructions: RF tevel (LEV RF}

Level offset

Transient-free level settings
AGC off

Special functions
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239 AGCoff

The special function "AGC off” is used to switch the internal automatic leve! control to sample-and-
hold mode. It is provided for multi-transmitter measurements to obtain a higher intermodulation
ratio.

Activating code: 5
Deactivating code: 6

When special function "AGC off” is selected, a calibration of the level control voltage is always
performed with each new RF or level setting. As a result of this calibration being performed, a longer
settling time is required for the level. If the level accuracy obtained by the calibration is not required,
this longer settling time may be avoided using special function "Level Control Voltage by Memaory
Lookup”. The table in the memory of the controlier can be regenerated with the aid of a calibration
routine without using additional measuring equipment. The caiibration routine should always be
called after repairs on the controlier when the system has warmed up (cf. service manual).

Special function "Level Control Voltage by Memaory Lookup”: Activating code: 7
Deactivating code: 8

Calibration routine for "Level Control Voltage by Memory Lookup”: Special function code: 68

Note: The specifications given in the enclosed Data Sheet as to level error and VSWR do not apply
if special functions " AGC off” or "Level Control Voltage by Memory Lookup” are currently
selected.

Special function "AGC off” cannot be set in combination with:
AM
Level sweep
Special function "Transient-free Level Settings”

Related instructions: RF level {LEV RF}
Leve] offset
Level emf
Special functions

2.3.10 Resetting Overvoltage Protection

fn the case of overioading of the RF output by an externally applied signal, the overvoltage protection
is activated. This is indicated in the LEVEL display by "OVERLOAD” and “OFF".

Key sequence LEV RF__INT/ON resets the overvoltage protection.

Example Entry IECbus code

PARAMETER MODE

. LEV AF INT/ON
Resetting over-

. LEV:RF:ON
voitage protection
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2.3.11 Internal AF Modulation Frequency

The SMGU Signal Generator features an AF synthesizer and a fixed frequency generator as
moduiation sources. Both these sources can be activated independently of each other for various
modulations and can both be switched to the AF output socket (cf. also sections "Modulation, AM,
FM, ®M” and "Modulation, Two-tone”).

AF synthesizer:

Frequency range: 1 Hzto 100 kHz

Resolution: 1Hz {4-digit display, fleating point)

Fixed frequency generator: 400 Hz, 1000 Hz

Each modulation source can be switched off by 0 Hz entry (advantageous for maximal mode suppres-
sion).

Setting the AF synthesizer: AF Data Unit

Hz

Deactivating the AF synthesizer: AF 0

Setting the fixed frequency
generator: SHIFT  FIXED_ . 1 kHz

or: SHIFT. . FIXED_____ 400 Hz
Deactivating the fixed frequency
generator: SHIFT...... FIXED. ... 0 Hz
Switching the AF synthesizer to AF socket:
AF___ INT/ON
Switching the fixed frequency generator to AF socket:
SHIFT....FIXED INT/ON
or: AF . SHIFT INT FIXED

The level at the AF socket can be adjusted between 0.2 mV to 2 V (Vp) {cf. section “AF level”).

Note: i two-tone modulation and special function "Internal Modulation via Attenuator” are si-
multanaously switched on, the AF synthesizer signal is automatically applied via the
attenuator to the AF socket, even if the fixed frequency generator was switched to AF
socket before.
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Example Entry IEC bus code
PARAMETER DATA ENTER/UNITS
Hz
Setting AF synthesizer 1 2 i l AF123HZ
to 123 Hz
. . Hz
Swuchlr‘xg off AF 1__—-] AFOHZ
synthesizer
. # f - kriz
Setting fixed frequen i_—l AF-FIX 1 KHZ
¢y generatorto 1 kHz
PARAMETER MODE
Switching fixed fre- Gl
quency generatorto AFOUT-FIX
AF socket
AR INT/ON
Switching AF synthe- [j AF-OUT-SYNTH

sizer to AF socket

Display: The AF frequency is read out in the AF daspiay The fixed frequencies are identified by “F"
and indicated in 2-digit form only.

For interral modulation, the frequency of the currently selected modulation source is
indicated. Without internal modulation, the frequency of the AF socket output signal is

read out.

Related instructions:

819.0010.52

AF tevel
AF signal

Modulation (AM, FM, OV
Madulation, two-tone

Special functions
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2.3.12 AF Signal

The internal AF synthesizer supplies signals in sine, sawtooth or square waveforms for internal
modulation as well as at the AF output socket. The required signal form is selected using the key in the
AF SIGNAL keypad. The signal form currently set is indicated by LED.

Frequency range sine: 1Hz to 100 kHz
sawtooth: 1Hzto2kHz
square: 1 Hz to 2 kHz

The sawtooth signal form is possible to be inverted by means of special function "AF Sawtooth Signal
Inverted”.

Activating code: 37

Deactivating code: 38

Related instructions: internal AF modulation frequency
AF level

Modulation {AM, FM, ®M)
Modulation, two-tone
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2.3.13 AF Level (LEV AF)

Setting the AF tevel function means setting the level of the AF signal at the AF socket signal output.
This has no effect on deviation and modulation depth of the internal modulation, which are
determined via the deviation or modulation depth settings.

Exception: In special function "Internal Modulation via Attenuator”, the internal
modulation signal may also be determined via AF level setting. This is
used for instance for two-tone modulation with various modulations.

Range: 0.2mV1to2V{Vp}

Resolution upto 200 mV: 0.2mV
over 200 mV: Zmyv

Setting: LEV AF Data Unit,
Example Entry IEC bus code
PARAMETER DATA ENTER/UNITS
Setting AF level LEV AF

V:
150 mV [:] 1 5 0 l———-—-} . LEV:AF 150 MV

PARAMETER MODE

Switching off level at LEVAF

OFF
AF socket [:] :] LEV:AF:OFF

. . L£EV AF INT/ON
Sv:qtchmg en level at LEV:AF-ON
AF socket to stored
value
Display: if parameter LEV AF is set, the voltage of the AF output signal is read out
in the LEVEL disptay including letters * AF”.
Following setting of parameter LEV RF, the LEVEL dispiay shows the level
value of the RF output signal.
Related instructions: Internal AF modulation frequency

AF signal

Modulation (AM, FM, &M}
Modulation, two-tone

RF level
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2.3.14 Modulation, AM
Modulation depth: 010 100%
Resolution: C.1%

Modulation frequency range:
internal: 10 Hz to 50 kHz
external: 10Hzto 50 kHz (EXTAC)
dcto 50kHz (EXT DO)

it is possible that either both internal modulation sources or one internal and one external modula-
tion source are simultaneously activated (see section “"Modulation, Two-tone”).

With increasing leve! in the range from 7 dBm to 13 dBm, the specified AM data are guaranteed only
for a linearly decreasing modulation depth. Setting a too large modulation depth leads to status dis-
play "2" {AM not specified with set level).

AM cannot be set in combination with: Pulse modulation
Special function "AGC off”

Setting: AM Data %

Sejection of moduiation source:

internal AF synthesizer: AM ___ INT/ON
internal fixed frequency
generator: AM___ _SHIFT ... INTFIXED
external ac-coupling: AM . EXTAC
external de-coupling: AM EXTDC
Two-tone (ac): AM ___ _SHIFT ____EXTAC + INT
Two-tone (dc): AM. . SHIFT ___EXTDC + INT
‘Selection of internal
‘modulation frequency: Ci. section "Internal AF Modulation Frequency”
Switching off AM: AM ____ OFF
Switching on AM to stored setting: AM %
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Example Entry {EC bus code
PARAMETER DATA ENTER/UNITS
Setting and switch ai
n ¥ -
il I s NN U0 E BN s VIS
ing on AM with
m =8(%
PARAMETER MODE
Selecting internal AF AM INT/ON
synthesizer as mogdu- :’ AMAINT
jation source
Switching to external AM EXTAC
X ern
witching to @ D AM:EXT:AC
modulation source
AN OFF
Switching off AM

Display:

Related instructions:

819.0010.52

AM G 17T 1%
(I L

If amplitude modulation is currently set, the display may read:

AM T, AM T, AM 0 AMES , AM 55

depending on the modulation source selected.

The modulation depth is specified in 3-digit form in the MODULATION
display. This display is used for modulation dispiay with AM as well as for
deviation display with FM or ®M. If AM and FM or AM and OM are
simultaneously set, the value currently read out in the MODULATION
display refers to the parameter (AM, FM or @M) that was selected last via

parameter keypad.

in the case of internal modulation, the frequency of the selected internal

moduiation source is read out in the AF display.

RF jevel (LEV RF)

internal AF modulation frequency
Modulation, external source
Modulation, two-tone

Special functions
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2.3.15 Modulation, FM

Deviation: 0 to 1600 kHz {depending on carrier frequency)

1600 1T

800

%/{:/fe/gdyﬂe b/a/nd 125 Mff/
Maximal 400 % Special functicn code 21

FMm c;:;iza}tion . ////////

e
100 EAE

50

\\

]

0.1 15.625 31.25 62.5 125 250 500 1600 - 2180

25 ™

o

SRR

RF frequency [MHz]
Fig. 2-3 FM deviation limits depending on RF frequency

Resolution: < 1% or 10 Hz

Modulation frequency range
internal: 10 Hz to 100 kHz
externai: 10 Hz to 100 kHz (EXT AQ)
deto 100 kHz {(EXT DQ)

it is possible that both internal modulation sources or one internal and one external modulation
source are simultaneously activated (cf. section "Modulation, Two-tone”).

The RF output signal is no longer phase-synchronized if Fiviis set.

Setting: FM Data Unit
Selection of modulation source:
intarnal AF synthesizer: FM ____ INT/ON
internal fixed frequency
generator: FM .. SHIFT __INT FIXED
external ac-coupling: FM ——EXTAC
external de-coupling: FM_____EXTDC
Two-tone (ac): FM____SHIFT ____EXTAC + INT
Two-tone (dc): FM___ SHIFT ____ _EXTDC + INT
Selection of internal
modulation frequency: Cf. section “Internal AF Modulation Freguency”
Switching off FM: FM .. OFF
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Switching on FM to stored setting:
FM____ Unit

Example Entry {EC bus code

PARAMETER DATA ENTER/UNITS

Setting and switch- M kHz

ing on EM with E:] 4 0 :l FM 40 KHZ

40 kHz deviation

PARAMETER MODE

Select fixed frequen-
Cy generator as inter-

]

nal modulation FM:INT:FIXED
source
M EXT AC
s i
Swstchang to externa D FMEXT-AC
muodulation source
M OFF
Switching off FM :} E:] FM:OFF

Display:

FM 7o [
INT
[[ | [ | kHz
]
if frequency modulation is currently set, the display may read:
EXT EXTDC EXT EXTDC

FM 7, FM %7 FM \\; FM 7 FM
depending on the modulation source selected.
The deviation is specified in 3-digit form in the MODULATION display.
This display is used for modulation display with AM as well as for
deviation display with FM or &M. If AM and FM or AM and &M are
simultaneously set, the vaiue currently read out in the MODULATION
display refers to the parameter (AM, FM or ®M)} that was selected last via
parameter keypad.
In the case of internal modulation, the frequency of the selected internal
modulation source is read out in the AF dispiay.

Related instructions: Internal AF modulation frequency

Modulation, external source
Modulation, two-tone
Modulation, FM PRE

Special functions
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2.3.16 Modulation, ©M

Deviation: 0 to 160 rad (depending on the carrier frequency)

160 =

Special function code 21

_

Maximal
PHM deviation
frad) 20

*\\\\

_

ff"fﬁ-"

:{fffffﬁ

f =
G 15.625 31.25 625 125 250 500 1000 2160

RF frequency [MHz]
Fig. 2-4 ®M deviation limits depending on RF frequency

Resolution: < 1% or 0.001 rad

Modulation frequency range
internal and external; 10 Hz to 10 kHz

It is possible that both internal modulation sources or an internal and an external modulation source
are simultaneously activated (cf. section “Moduiation, Two-fone”).

The RF output signal is no longer phase-synchronized if @M is set.

Setting: oM Data rad
Selection of modulation source:
internal AF synthesizer: OM _INT/ON
internal fixed frequency
generator: OM . SHIFT ____INTFIXED
external ac-coupling: PM e . EXTAC
Two-tone {ac): INT
Selection of internal
modulation frequency: Cf. section "Internal AF Moduiation Frequency”.

Switching off @M. &M OFF

Switching on @M to stored setting:

DM rad
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Example Entry 1EC bus code
PARAMETER DATA ENTER/UNITS
Setting and switching oM
on &M with l:l 1 0 rad [:] PHM 10 RAD
10 rad deviation
PARAMETER MODE
Selecting internal AF D INT/ON
thesi
syn esnz.er as E:] PHM:INT
modulation source
D OFF
itch ff H&M
Display:

Related instructions:

819.0010.52

M

[
w1

I DM is currently set, the display may read:

>0 V] EXT,bpM T, >0M

depending on the modulation source selected,

EXT
INT

The phase deviation is specified in 3-digit form in the MODULATION
display. This display is used for modulation display with AM as well as for
deviation display with FM or ®M. if AM and FM or AM and ®M are
simultaneously set, the value currently read out in the MODULATION
display refers to the parameter (AM, FM or ®M) that was selected fast via
parameter keypad.

in the case of internal modutation, the frequency of the selected internal
modulation source is read out in the AF display.

Internal AF modulation frequency
Modulation, external source

Modulation, two-tone
Special functions
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2.3.17 Modulation, FM Pre-emphasis (FM PRE}

The Signal Generator features the capability for pre-emphasis {50 or 75 ps) of internal or external FM.
If pre-emphasis function FM PRE is selected, only 1/4 of the maximal deviation can be set.

Deviation:

0 to 1/4 max. deviation

Modulatien frequency range:

internal and external:

10 Hz to 15 kHz

Pre-emphasis: 50 us, 75 ps
Setting: SHIFT ....FMPRE Data psec
Switching on pre-emphasis without new data entry to stored value:
SHIFT —_ FMPRE __ INT/ON
Switching off pre-emphasis: SHIFT _._FMPRE ____ OFF
Example Entry IEC bus code
PARAMETER DATA ENTER/UNITS
Setting pre-emphasis 5 0 .
50 ps ‘ ! usac M:PRE S0 US
PARAMETER MODE
Switching off pre- OFF
emphasis [:l FM:PRE:QOFF
Switching on pre- SHIFT INTION
emphasis to stored R M FM:PRE:ON
value PRE
Display: if frequency modulation with pre-emphasis is currently set, the MODULA-

Related instructions:

819.0010.52

TION display may read:
PREEMPHASIS 50 us or PREEMPHASIS 75 ps
depending on the selected time contant.

Modulation, FM
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2.3.18 Modulation, FSK

Frequency modulation with digital modulation signals is basically possible in operating mode FM-EXT.
The required fevels of the modulation signals are specified in section "Maodulation, External Source”.

In the FSK mode, TTL signals can be fed into the FM/®M modulation input for digital frequency modu-
lation. The deviation setting is as described in section "Modulation, FM”.

Special function “Polarity FSK” has been provided for selecting the polarity of the FSK signal. If this
special function is switched off, the output frequency with a LOW input level is equal to the set RF
minus deviation and equal to the set RF plus deviation with a HIGH level, Activating special function
"Polarity FSK" reverses the polarity.

Special function "Polarity FSK inverted”™: Activating code: 27
Deactivating code: 28

Switching on modulation FSK: Key FSK in keypad for SPECIAL MODULATION MODES
Switching off modulation FSK: SHIFT FSK

or FM INT/ON

or FM___EXTAC

or FM_ - EXTDC

or FM.__OFF

The output signal is no longer phase-synchronized if FSK modulation is selected.

Exampie Emtry {EC bus tode
SPECIAL MODULATION MODES
o ESK :

Switching on modu- PM-FSK

lation FSK to stored [:J ’

deviation

SHIFT FSK

Switching off modu-

fation FSK 1 I FM:OFF
PARAMETER DATA ENTER/UNITS

Setting deviation Fm 2 5 iz

25 kHz [::l E] FM:FSK 25 KHZ

Display:

Related instructions:

819.0010.52

H FSK is currently set, this is indicated by LED of key FSK (illuminated) as
well as MODULATION display reading:

FM EXTDC

Modulation, FM
Modulation, external scurce
Special functions
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2.3.19 Modulation, AM Square (AM SQU)

Amplitude modulation with digital moduiation signals is generally possibie in operating mode AM-
EXT DC. The required tevels of the modulation signals are specified in section "Modulation, External
Source”.

in the AM SQU mode, TTL signals can be fed into the AM £XT modulation input for digital amplitude
modulation. The range of modulation is determined by the respective entry for the moduiation depth.

Special function "Polarity AM SQU” has been provided for selecting the polarity of the modulated
signal. If this special function is switched off, the output ievel with a HIGH TTL input ievel exceeds the
set level by the selected modulation depth and falis below the set level by the particular moduiation
depth in the case of LOW input level. Activating special function "Polarity AM SQU” reverses the pola-
rity.

Special function "Polarity AM SQU Inverted®: Activating code: 29
‘ Deactivating code: 30
Switching on modulation AM SQU: AM SQU key in SPECIAL MODULATION MODES key-
pad

Switching off modulation AM SQU: SHIFT AMSQU
or AM INT/ON
or AM _____EXTAC
or AM______EXTDC
or AM__._ OFF

Example Entry {EC bus code

SPECIAL MODULATION MODES

Switchi d AM QU
witching on modu- .
AM:SQU
lation AM SQU QU
A8 SQU
Switching off modu-
AM:OFF
fation AM SQU f i
PARAMETER DATA ENTER/UNITS
Setting modulation AM

depth 100% D 1 0 0 . D AMSQU 100 %

Display: If AM SQU is currently selected, this is indicated by LED of key AM 5QU
{iltuminated) and MODULATION display reads:

AM EXT DC

Related instructions: Modulation, AM
Modulation, external source
Special functions
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2.3.20 Modulation, PULSE

In the PULSE modulation mode, TTL signals can be fed as external modulation signals into the PULSE
modulation input positioned at the rear of the instrument.

The polarity of the modulated signal is determined by means of special function "Polarity PULSE".
With this special function switched off, the output level is blanked with a HIGH TTL input level.
Activating the special function reverses the polarity.

Special function "PULSE Polarity inverted “: Activating code: 31
Deactivating code: 32
Switching on pulse modulation: PULSE key in SPECIAL MODULATION MODES key-
pad
Switching off pulse modulation: SHIFT . PULSE
Example Entry IEC bus code
SPECIAL MODULATION MODES

Switching on pulse

PULSE

. PULSE:ON
maoduiation
. . SHIET BLNSE
Sw;tchmg off pulse I l PULSE:OFF
modulation
Display: if pulse modulation is currentiy set, the LED of key PULSE is iliuminated and
"PULSE” read out in the MODULATION display.
Mote: Pulse modulation cannot be set in combination with:

AM
Level sweep
Special function "Transient-free Level Settings”

If pulse moduiation is selected, the continuous level controi is automatically
replaced by the sample and hold mode "AGC off” in the instrument. The level is
then recalibrated with each new frequency or level setting. To avoid the extra
time required for calibration or the switchover to CW mode, the special function
“Level Controi Voltage by Memory Lookup” is suitable to be used. in this
function, the correction values for the level setting are looked up in 2 memory
with each new frequency or level parameter setting. The table in the memory of
the controller can be regenerated with the aid of a calibration routine without
using additional measuring equipment. The calibration routine shouid always
be called after repairs on the controller when the system has warmed up (cf.
service manual).

Special function “Level Control Voltage by Memory Lookup”:

Activating code: 7
Deactivating code: 8

Calibration routine for “Level Control Voltage by Memaory Lookup”:
Activating code: 68

Related instructions: Special functions

819.0010.52
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2.3.21 Moduliation, External Source

Modulation inputs AM EXT and FM/PM EXT are available for externally applied modulation.

The two modulation inputs can be ac-or dc-coupied for modulation modes AM and FM. The coupling
is selected using key EXT AC or key EXT DCin the MODE keypad.

Both inputs are factory-set to input impedances of 100 kQ.

The input impedances can be changed to 600 Q using internal plug-in jumpers, which are fitted with
the AF generator module (819.3260).

The jumper positions are as follows:

input impedance Fiv/ M AM
100 k2 X2/2-3 X3r2-3
600 X2/1-2 X3/1.2

Asignal of Vp = 1V (Vs = 0.707 V) is required to be applied to obtain the deviation and modulation
depth accuracies guaranteed in the enclosed Data Sheet.

Any deviations from the required input voitage are indicated in the MODULATION display by EXT
LOW or EXT HIGH.

“EXT LOW” is read out with voltages Ve < 0.97 V, "EXT HIGH" with voltages Vp > 1.03 V. An external
voitmeter must be used if greater accuracy is required.

information on FM DC:

FM DC mode allows for VCO operation, externally appiied analog sweeps or digital frequency modu-
lation.

Moduiation freauency: dcto 100 kHz
Deviation {depending on the carrier

frequency): Qto 1600 kHz
Tuning voltage: -1Vio +1V

The tuning range is determined by the entered deviation. A range of -1 V to + 1 V corresponds to a
frequency increment of RF frequency minus deviation to RF frequency plus deviation.

The generator output signal is not phase-synchronized in FM DC mode.

information on AM DC:

AM DC mode allows for external lavel control and digital amplitude modulation.

Modulation frequency: dcto 50 kMz
Modulation depth: 0to 100%
input voltage: S1Vio + 1V

The {evel variation range is determined by the entered modulation depth. Arange from-1Vito +1V
corresponds to a change inlevel between tevel g y*{1-m) and level g y*(1 + m).

Level gy is the RF level entered numerically in V.

The maximal range, e.q. for maximal carrier blanking, isreached atm = 100%.

Related instructions: Modulation, AM
Modulation, FiM
Maodulation, two-tone
Modulation, FSK
Modulation, AM SQU
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2.3.22 Modulation, Two-tone

Two-tone modulation is obtained with the signals of the internal AF synthesizer and an externally
connected modulation source.

Special function “Internal Two-tone Modulation” has the effect that both internal modulation sour-
ces are used for modulation if two-tone modulation is selected.

Activating code: 17
Deactivating code: 18

Special function "Internal Two-tone Modulation”:

The corresponding AM two-tone, FM two-tone or @M two-tone mode must be switched on for simul-
taneously connecting internal and external modulation signals. Entry of the modulation parameters
and activation and deactivation of the modulations is performed as described in sections on AM, FM
and PM.

Activation (example AM): AM_____ SHIFT .. EXTAC + INT
or AM .. _SHIFT . _EXTDC + INT
or SHIFT e AM . _EXTAC + INT
or SHIFT ___AM____EXTDC + INT

Deactivation

{example AM}: AM _____OFF

Switching tosingle-tone: AM. . INT/ON or AM ____EXTAC
or AM EXTDC  or AM SHIFT INT FIXED

Separate deviation or modulation depth settings for internal and external modulation are not pos-
sible. The required voltage of the external modulation signal for the indicated deviation ar modula-
tion depth is 1 V (Vp). By adding up both signals, the total deviation or the total modulation depth in
this case gives twice the numeric value entered. The permissible maximai value for deviation and mo-
dulation depth as outlined in the enclosed Data Sheet must not be exceeded.

Differing values for external and internal modulation signal can be obtained by:

® applying a voitage below 1V (Vp) to the external modulation input,

or

# attenuating the internal modulation using special function "internal Modulation via Attenuator”.

Special function "Internal Modulation via Attenuator”:  Activating code: 15

Deactivating code: 16

Mote: if two-tone modulation is selected in combination with special function "internal Modu-
tation via Attenuator” the AF synthesizer signal is always applied to the AF socket via
attenuator.

Example:  Setting two-tone modulation with internal sources only (FM1: AF=1kHz, devia-

tion = 40Q kMz; FM2: AF = 19 kHz, deviation = 10 kHz)

SHIFT .. SPECIAL .17 _.....ENTER
FM_ _SHIFT . EXTAC + INT a..... 40 ... kHz
SHIFT. ___FIXED._. 1 kHe

AF 19 _kHz

SHIFT ___SPECIAL ... 15 ENTER

LEVAF 250 .. mV

Modulation, (AN, FM, M)
Modulation, external source
tnternal AF modulation frequency
Special functions

Related instructions:

819.0010.52 2.40
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{Switching on two-tone mad.)

(Setting fixed freq. gen. to
tkHz)

(Setting AF synthesizer to 19
kHz}

{Internal mod. via attenuator)

{LEV AF=250 mV-sdev.=10
kHz)
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2.3.23 Rotary Knob Variation

The rotary knob for variation is usefut for fast sweeps over wide ranges as well as for small variations
with a fine step size.

The parameters to be varied by the rotary knob are RF/CF, AF, LEV RF, LEV AF, as well as the modu-
lation depth with AM and the deviation with FM or ©M. However, the rotary knab cannot be used for
variation of the SHIFT parameters, such as RF OFFSET, or for the sweep parameters.

Generally (except HOLD mode is selected), the rotary knob function varies the parameter which is
currently set (respective LED in PARAMETER keypad illuminated). The knob variation function is
automatically transferred to any newly selected parameter, in which case the step size last selected for
this particular parameter is assumed by the instrument,

tn HOLD mode, the variability function is fixed to the parameter that was set upon actuation of the
HOLD key. This parameter then remains variable as long as the HOLD key is pressed, even if different
parameters are subsequently selected (see section "HOLD Variation”).

Operation: Clockwise rotation increases the value of the
set parameter, counterciockwise rotation de-
creases it

Deactivating the knob function: SHIFT VAR OFF
Activating the knob function: Press one of the 4 step size keys COARSE, MEDIUM, FINE or

STEP if a variable parameter is currently selected and no
manual sweep is set.

Example Entry

VARIATION

OFF

. . SHIFT
Deactivating the 2

rotary knob

The rotary knob function cannot be programmed. To allow programming of the stepped variation,
the VARIATION STEP function has been provided (see section "Variation, STEP").

LED display: The rotary knob function is availabie for use if one of the LEDs of step
size keys COARSE, MEDIUM, FINE or STEP is illuminated.

Related instructions: - Retary knob variation, step size
Variation, A REF
Variation, HOLD
Variation, STEP
Manual sweep
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2.3.24 Rotary Knob Variation, Step Size

The size of the stepped rotary knob variation is set by means of keys FINE, MEDIUM or COARSE (fixed
step sizes), or by means of the STEP key (selectable stepsize).

The stepped knob variations for the individual parameters are as follows:

Parameter FINE MEDIUM COARSE
RF/CF 1 Hz TkHz TMHz
AF t Hz 16 Hz 100 Hz
LEV RF 0.1dB 1dB 10d8
LEV AF 0.2mv 2my 20mV
Af 0.1% 1% 0%
FM 10 Mz 100 Hz 1kHz
BM 0.001 rad 0.01 rad 0.1 rad
Phase offset 1 deg S5deg 10 deg

The step size of the rotary knob is switched over to the freely selectable STEP size by pressing the STEP
key in the VARIATION keypad. For each parameter, its individual STEP size value may be entered,
which remains stored when the parameter is changed. (For STEP size entries, see section "Variation,
STEP").

As soon as a new parameter is set in the PARAMETER keypad, the generator automatically assumaes
the step size used last for this particular parameter (unless HOLD mode is set).

Vs;crp i @AREF i OHOLD
A s |

VARIATION keypad

Selecting the step size: by pressing one of the 4 keys COARSE, MEDIUM, FINE or STEP

tndication of step size: by LEDs of step size keys

Related instructions: Rotary knob variation
Variation, A REF
Variation, HOLD
Variation, STEP
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2.3.25 Variation, HOLD

The HOLD function allows that the knob variation function is not automatically transferred to the
newiy selected parameter, but the parameter selected upon actuation of the HOLD key remains

variable.

Switching on the HOLD function:

Switching off the HOLD function:

LED display:

Related instructions:

2.3.26 Variation, A REF

HOLD key in the VARIATION keypad with the variation switch-
ed on

By pressing HOLD key again or using key sequence:
SHIFT — _VAROFF

LED of HOLD key illuminated

Rotary knob variation

Rotary knob variation, step size
Variation, A REF

Variation, STEP

The A REF variation function features the possibility that instead of the value currently set for the vari-
able parameter, the difference between the set value and the reference value is displayed. The
reference value is the parameter value entered upon actuation of the A REF key.

Switching on the A REF function:

Switching off the A REF function:

Display:

Related instructions:

819.0010.52

A REF key in the VARIATION keypad with the variation switch-
ed on.

by pressing one of the parameter keys (HOLD function not set)
or using key sequence:

SHIFT _____VAROQFF

LED of A REF key illuminated and "A" output in the display of
the currently selected variable parameter.

Rotary knob variation

Rotary knob variation, step size
Variation, HGLD

Variation, STEP

2.43 E-5




2.3.27 Variation, STEP

The VARIATION STEP function allows for parameters to be incremented or decremented in freely
selectable steps. The variation always applies to the currently set parameter (respective LED
illuminated).

Parameters to be varied are RF/CF, AF, LEV RF, LEV AF, as well as the moduiation depth with AM and
the deviation with FM or @M. The SHIFT parameters, such as for example RF OFFSET, and the sweep
parameters cannot be varied.

An individual STEP size can be entered for each parameter, which remains stored in the instrument
when another parameter is selected.

STEP variation is effected by pressing the STEP 7 ¥ keys in the VARIATION keypad
a1 or by rotating the knob following selection of STEP.

STEP

4 Holding down the STEP 4 ¢ keys has the effect that the STEP variation takes
place repeatedly.

The STEP T ¥ keys are always activated as long as a parameter is set.

Setting the STEP size:

Parameter V-STEP Data Unit

For any new selection of the STEP size, the V-STEP key is pressed again. Actuating of the parameter key
is not required if the parameter is already set (respective LED illuminated).

The smaliest STEP sizes for the various parameters are:

RE/CF 0.1 Hz
AF 1 Hz
LEVRF 0.1d8B
LEV AF 0.2mv
AM 0.1%
Fivt 10 Hz
M 0.001 rad
Phase offset 1 deg

The STEP size of the level must always be entered in dB, even if mV or pV is currently selected as level
unit.

Example Entry IEC bus code
PARAMETER DATA ENTER/UNITS
Setting RF STEP size RE/CF VASTER kHz
25 kHz [ 1 I [ 2 5 i I RF:VAR 25 KHZ
Setting level STEP lev rf V-STEP
size 3 8 ] } | I 3 [ | de LEV:RF:VAR 3DB
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Display:

Related instructions:

2.3.28 Heterodyne Band 125 MHz

Any newly selected STEP size is read out in the display of the currently set
parameter until the entry is terminated by unit key. Then the display
again reads out the set parameter value.

To have the STEP size for a parameter displayed, the V-STEP key in the
PARAMETER keypad is pressed with the parameter set (respective para-
meter LED illuminated).

Rotary knob variation
Rotary knob variation, step size

If this special function is activated the heterodyne band 0.1 to 125 MHz is used for frequency genera-
tion instead of the partial ranges up to 125 MHz. This function allows for higher deviations in the fre-
quency range up to 125 MHz with FM and ®M. In the case of the heterodyne band range, however,
the quality of frequency generation is less good on account of increased spuriae and phase noise.

Band Frequency range Max, FM deviation Max. ©M deviation Factor
{MHz] {kHz} [rad}
8 1006 to 2160 1600 169 1
7 500 to 1000 800 80 2
& 250 to 500 400 40 4
5 125 to 250 200 20 8
4 625 to 125 100 10 16
3 3125 to 625 30 5 32
2 15625  toc 3125 25 25 64
1 61 to 15625 200 20 8
Heterodyne band G G 125 800 80 2
125 MHz
Special function "Heterodyne Band 125 MHz": Activating code: 21
Deactivating code: 22

Related instructions:

819.0010.52

Frequency (RF)

Modulation, FM, &M
Special functions
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2.3.29 Sweep

The Signal Generator features digital, stepwise sweep for RF, AF, LEV RF and memory (MEM). This
means that using the sweep function the change in frequency is effected in selectabie steps rather
than in a continuous analog manner.

The sweep parameters START, STOP, SPAN, STEP, TIME/STEP and MARKER are determined by numeric
entries.

fossin 3
§ ®5.5L0G
SR © 57AN

]

SWEEP keypad
The keys in the SWEEP keypad are used to select the currently required operating mode. The following
operating modes are available:

* AUTO Sweep from a start end-point to a stop end-point with automatic restart at the end of
each sweep.

* BINGLE Single sweep from the start end-point to the stop end-point.
* MAN Manual sweep using the rotary knob within the sweep limits.
2 S-SLIN Lnearstart-stop sweep.

*  S.8LOG Logarithmicstart-stop sweep.

* SPAN Sweep centered round the center frequency {CF/RF) with freeely selectable sweep span
(SPAN).

e RF R¥ sweep.

® AF AF sween.

e LEVRF RFlevel sweep.

* MEM Memory sweep.

The outputs X-AXIS, Z-AXIS and MARKER located &t the rear of the instrument are fitted for
controlling and triggering oscilloscopes or XY recorders (see section "Sweep outputs”).
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2.3.30 Sweep, RF

The LED of the RF key in the SWEEP keypad is illuminated when the RF sweep is switched on. To select
the sweep mode, its respective key is pressed.

Activating the sweep: by pressing one of the keys AUTO, SINGLE or MAN.

Deactivating the sweep: by pressing the OFF key in the SWEEP keypad.

Sweep performance is indicated by means of the LED of the AUTO, SINGLE or MAN mode currently
used (LED illuminated). The LEDs indicating the selected sweep mode (e.q. 5-5 LIN and RF} are illumi-

nated also if the sweep is switched off.

The following sweep modes are available:

* S8-SLIN Linear start-stop sweep.
* S-SLOG Logarithmic start-stop sweep.
¢+  SPAN Sweep centered round the center frequency (CF/RF) with freeely

selectable sweep span (SPAN).

Setting ranges of RF sweep parameters:

Sweep parameter Setting range Resolution
Start, Stop 100 kHzto 2160 MMz 0.1 Hz
SPAN 0.2 Hz to 2159.9 MHz 0.1Hz
STEP {lin) 0.1 Hzto 2159 9 MHz 0.1 Hz
STEP {log) 0.01% 10 50% 0.01%
TiME /STEP 1O msto10s 1ms
MARKER 100 kHz to 2160 MHz 0.1 Hz
Display: The operating mode is indicated by the illuminated LEDs in the SWEEP
keypad. The FREQUENCY-RF/CF display reads out the current sweep fre-
quency.
Related instructions: Sweep parameter entry

Sweep operating modes
Sweep, Start-Stop {LIN, LOG)

Sweep, Span
Sweep, Marker
Sweep outputs
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2.3.31 Sweep, AF

The LED of the AF key in the SWEEP keypad is illuminated when the AF sweep is switched on. To select
the sweep mode, its respective key is pressed.

AF sweep can be used also for sweeping the modulation frequency with internal modulation. in this
case, internal modulation and AF sweep must be switched on simultaneously. Note the rmodulation
frequency ranges with AM, FM and $M.

Activating the sweep: by pressing one of the keys AUTO, SINGLE or MAN.

Deactivating the sweep: by pressing the OFF key in the SWEEP keypad.

Sweep performance is indicated by means of the LED of the AUTO, SINGLE or MAN mode currently
used (LED illuminated). The LEDs indicating the selected sweep mode {e.g. 5-5 LIN and AF) are iilumi-
nated also if the sweep is switched off.

The following sweep modes are available with AF sweep:

° S-SLIN Linear start-stop sweep.

* S-SLOG Logarithmic start-stop sweep.

Setting ranges of AF sweep parameters:

Sweep parameter Setting range Resclution
Start, Stop 1 Hz to 100 kHz 1Hz
STEP {lin} 1 Hzt0 99.99 kHz 1Hz
STE? {iog) 0.01% to0 50% 0.01%
TIME /STEP 10msto10s Tms
MARKER 1 Hzto 100 kHz 1 Hz
isplay: e pperating mode is indicate e illuminate 5 in the
Displ Th t d dicated by the ill ted LED the SWEEP

keypad. The AF display reads out the current sweep frequency.

Related instructions: Sweep parameter entry
Sweep operating modes
Sweep, Start-Stop {LIN, LOG)
Sweep, Marker
Sweep outputs
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2.3.32 Sweep, LEVRF

The LED of the LEV RF key in the SWEEP keypad is illuminated when level sweep is selected. To select
the sweep mode, its respective key is pressed,

Activating the sweep: by pressing one of the keys AUTO, SINGLE or MAN.

Deactivating the sweep: by pressing the OFF key in the SWEEP keypad.

Sweep performance is indicated by means of the LED of the AUTO, SINGLE or MAN mode currently
used (LED illuminated). The LEDs indicating the selected sweep mode {e.g. 5-5 LOG and LEV RF) are
illuminated also if the sweep is switched off.

in LEV RF mode of the generator, only logarithmic start-stop sweep (S-S LOG}) is available.

The level sweep may cover a maximal range of 20 dB. If this permissibie range is exceeded, the over-

range error code " 117 is displayed.

Setting ranges of fevel sweep parameters:

Sweep parameter Setting range Resolution
Start, Stop -140 dBm to 13 dBm 0.1dB
STEP 0.t dBto 20 d8 0.1d8
TIME [ §TEP 10 msto 10 Tms
MARKER -140 6Bm t0 13 d8m 0.1dB
Display: The operating mode is indicated by the illuminated LEDs in the SWEEP

keypad. The LEVEL display reads out the current sweep level.

Note: Level sweep cannot be set in combination with;

pulse modulation
Special function “AGC off”

Related instructions: Sweep parameter entry
Sweep operating modes
Sweep, Start-Stop
Sweep, Marker
Sweep outputs
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2.3.33 Sweep, Memory (MEM)

In memaory sweep mode, stored instrument settings can be recalled in upward or downward sequence,
if MAN mode is used, the memory addresses are called up with the STEP 1 { keys in the VARIATION
keypad instead of using the rotary knob.

The LED of the MEM key in the SWEEP keypad is illuminated when memory sweep is switched on. To
select the sweep mode, its respective key is pressed.

Activating the sweep: by pressing one of the keys AUTO, SINGLE or MAN.

Deactivating the sweep: by pressing the OFF key in the SWEEP keypad.

Sweep performance is indicated by means of the LED of the AUTO, SINGLE or MAN mode currently
used (LED iliuminated). The LEDs indicating the selected sweep mode (e.g. MEM) are illuminated also

if the sweep is switched off.

in MEM sweep mode of the generator, only linear start-stop sweep with step size 1 is passible. The
MEM sweep cannot be stored.

No STEP or MARKER entries are possible with memory sweep mode. Selection of MEM mode does not
affect the sweep outputs X-AX!S, Z-AXIS and MARKER.

Setting ranges of memory sweep parameters:

Sweep parameter Setting range Resolution
Start, Stop Memory 1to 50
TIME/STEP 50msto60s ims
Display: The operating mode is indicated by the illuminated LEDs in the SWEEP

keypad. The address of the memory location is read out in the right cor-
ner of the LEVEL dispiay. !f another sweep (RF, AF or LEV RF} is stored in a
stored setting, also the LEDs indicating the mode of this stored sweep
(e.g. 5-S LIN and RF} are illuminated in addition to the MEM sweep mode

LEDs.

Note: Setting AUTO mode with short step times highly stresses the mechanical
attenuator set.

Related instructions: Sweep parameter entry

Sweep operating modes
Sweep, Start-Stop
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2.3.34 Sweep, Fast Mode Memory
Special function "Memory Sweep Fast Mode” switches the memory sweep function to fast mode.

Special function "Memory Sweep Fast Mode”:  Activating code 45
Deactivating code 46

The number of memories available varies from 220 to 4801 depending on the respective model of the
signal generator (see below).

If memory sweep fast mode is switched on, stored instrument settings can be recalled in upward or
downward sequence, with the exception of the attenuation setting. The fast mode setting has no
effect on the mechanical attenuator. The attenuation must already be set as required prior to starting
the sweep run. If level variation is required in fast mode, this can be obtained in a 20-dB range using
the special function 1 "Transient-free Level Settings”.

Activating the sweep: by pressing one of the keys AUTO, SINGLE or MAN.

Deactivating the sweep: by pressing any key except the STEP keys. When switched off, the valid
setting prior to sweep start is reassumed in the instrument.

Memory selection in MAN mode by means of:

*  positive edge at the TRIGGER input (rear)
*  Group Execute Trigger of IEC-Bus
2 STEP keys

The sweep parameters (START, STOP, TIME/STEP) are selected as with normal memory sweep maode.
Separate sweep parameter gdata sets and memories are used for the fast mode. in some models fast
mode memories and normal memories overfap (cf. table below). Therefore it is possible to overwrite
the contents of normal memories although “Memory Sweep Fast Mode” is activated and vice versa.
An error message is given out if destroyed memories are catled up.

SMGU .52 -af————— 72( fast mode mamaories
SMGU .55 219 R 42 41,0
G AR
0. ... L1V I B 50 '
51 normai memories o
SMGLU .56 e L8011 fAST MOGE MEMOTiQS mdn
O 50 BBO0 . . Q
e 51 nOrMal Memaotries e

Key sequence STQ ___ Data __ ENTER is used to store instrument settings in fast mode memories,
Fast mode memories cannot be recalled by key sequence RCL __Data ___ ENTER.
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Setting ranges of fast memory sweep parameters:

Sweep Parameter Setting Range Resolution

Start, Stop Memory 0 to 219 {model SMGU .52/.55)
Memory 0 to 4800 {model SMGU .56)

TIME /STEP Tmsto60s 1ms

Display: If memory sweep fast mode (AUTO, SINGLE or MAN]} is switched on, FREQUENCY display
reads as follows:

FREQUENCY - RF/CF

The memaory address is shown on the LEVEL display if an internal step time > 3 msis set.

Note: Approx. 3 ms are required to have the memory address transferred to the LEVEL display.
With a step time < 4 ms with external trigger, an internal step time= 3 ms must be set to
suppress the display readout.

Signals with memory sweep fast mode:

— :-(-—approx‘ 30 s

Y/

TRIGGER
input A i
—e ;4— <35 ps ' t
i "
% :
Z-AXIS ! !
cutput ! :
i e S i Ty
: approx. : :
1 A70ms 1
1 i :
1
MARKER output N \
{marks start P :
memaory) : i >
: l
! 1
t 1
1 1
H
H
3
1
1

Freguency at
RF gutput

|

i L LR
¢
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Pulse or AM-SQUARE modulation with the Z-AXIS signal can eliminate transient effects when
changing the frequency. In this case pulse or AM-SQUARE modulation must already be activated prior
to storing the settings in the fast mode memory.

Related instructions: Sweep, Memory
Sweep parameter entry
Sweep, operating modes
Sweep, Start-Stop
Special functions

2.3.35 Fast Hop Bus (SMGU .56 only)

in this operating mode the addresses of the fast mode memories can be determined externally as
desired within the range of 0 to 4800 (in binary code, 13 bits parallel) via the fast hop bus connection.
This makes externally controlled frequency hopping possible. in addition all other signal parameters
can be controiled externally {with the exception of the mechanical setting of the precision
attenuator).

MARKER
DATA  7.axis E NG

M
\@e\o\@\? 550 o/

1110 4 2

6
)@52322215;3&?(?”161 14
/ \ \ \ Ground
AB

“7 A6 A5 A& A3 ax A1 AD
AD... A12 Fast mode memory addresses, in binary code (0 to 4800)
DATAVALID Acceptancesignal
Z-AXIS/ Output signals as at BNC-Connectors marked with
MARKER Z-AXIS or MARKER
NC Not connected

Connector pin assignment of Fast Hop Bus

Operating instructions are similar to those of memory sweep fast mode:

Special function "Fast Hop Bus” switches memory sweep to fast hop bus mode.

Special function "Fast Hop Bus™ : Activating code 47
Deactivating code 48
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Activating the Fast Hop Bus Mode:

Manual operation IEC-Bus

SHIFT SPECIAL 47 ENTER - SWP: MODE : MEMORY : HOP_BUS
Selecting memaory sweep (Control panel SWEEP)

- MAN {Control panel SWEEP) - SWP:MAN

The address is accepted by a positive edge of the DATA VALID signal {at the fast hop
bus connection) and the respective setting in the instrument is activated.

Deactivating the Fast Hop Bus Mode:

Manual operation IEC-Bus
~  Pressing OFF (Control panel SWEEP) - SWP: OFF
or any other key or any other command

The valid setting prior to fast hop bus mode is reassumed in the instrurnent.

The parameter TIME/STEP (IEC-Bus : TIME : MEMORY_SWP : FAST) activates or deactivates the display
of the memory address:

TIME/STEP < 3ms Display of the memory address is switched off (in accelerated fast hop bus
rmode)
TIME/STEP = 4 ms Display of the memory address is switched on (minimum time elapsing

between two successive data valid signals: 4 ms). Thus easy handling of the
fast hop bus control is possibie.

TIME/STEP and the other sweep parameters have no other functions in this operating mode.
Display with fast hop bus mode activated:

TIME/STEP z4 ms:

FREQUENCY - RF/CF MODULATION AF LEVEL

TIME/STEP £3ms:

FREQUENCY - RF/CF MODULATION AF LEVEL
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The storage of instrument settings in the {ast mode memories is performed in the same way as in

memory sweep fast mode:

Manua! operation

{EC-Bus

- STO memory address ENTER
Either special function 47 (Fast hop
bus) or 45 {Memory sweep fast
moge) must be activated.

in both operating modes.

The {fast mode memories can be used

~ STQRE : FAST memory address

Note:

Special function 47 (Fast hop bus) and 45 (Memory sweep fast mode) must not be active at

the same time, as they deactivate each other.

Signals in fast hop bus mode:

Addrass

¥

Address
Address A =
valid valid
AQtoA12 D—-_—‘
P laee 210ns : t
""‘i :4—- =100 ns :
1
' i
DATAVALID
input f
=l <200 ps gl e 24015 t
1 1
P! l
i
1 :
7-8XI1S ! ;
cutput : ;
i R ; : 1 Tt
! 1approx.| fo !
i i
Ry IR
v i i !
! i ;o ! 1
P ] by !
o ! . :
! i ;! 1
! ! ot 1
HE . yF 1
T i P!
! 1 -
A ] : i
v ! ) : t
0o ] -
o .
Frequency i : t
at the : :
RF output ! }
t t
t ]
t
)3

Pulse or AM-SQUARE modulation with the 2Z-

AXIS signal can eliminate transient effects when

changing the frequency. In this case pulse or AM-SQUARE modulation must already be activated prior

to storing the settings in the fast mode memory.

Related instructions:

Sweep, parameter entry

Sweep, operating modes

Special functions
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2.3.36 Sweep Parameter Entry

The sweep parameter keys are assigned to the currently valid sweep function which is indicated by
means of the sweep LEDs RF, AF, LEV RF and MEM. The parameters to be set are START, STOP, SPAN,
STEP, TIME/ STEP and MARKER and remain individually stored for each of the sweep functions.

The sweep parameters remain set for one entry only. Variations via rotary knob or STEP T ¢ keys can-
not be performed.

The sweep parameters can be entered aiso if another sweep run is presently performed.

Entry: Sweep parameter Data Unit
Exampie Entry 1EC bus code
PARAMETER DATA ENTER/AUNITS
START Mz

Entering start fre-
quency 100 MMz

l l RF:START 100 MHZ

Y
L)
o

entering stop fre- 3T0F

quency 200 MHz

N
o
s

RE:STOP 200 MHZ

STEP
Entering step width

1 Mz

i

TIMES
Entering steptime <

50 ms TIME:RF 50 M8

Mz
MHz
l I RF:STEP 1 MHZ

i

Frisec

Display: The sweep parameters are read out in the respective display, depending
on the seiected sweep mode, as long as the parameter key is pressed.

During data entry using the DATA keys, the numerals of the new entry
are read out progressively.

Related instructions: Sweep, RF, AF, LEV RF, MEM
Sweep, Start-Stop {LIN, LOG)
Sweep, Span
Sweep, Marker
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2.3.37 Sweep, Operating Modes

The keys AUTO, SINGLE, MAN and OFF positioned in the SWEEP keypad are used for switching on and
off the sweep and for determining the type of sweep to be performed.

Sweep performance of the Generator is indicated by LEDs AUTQ, SINGLE or MAN (on).

& MAN : ORF
9 AF

IR @ LEV AF

|

SWEEP keypad

AUTO
1. Pressing the AUTO key with sweep switched off:

® starts the sweep from the start end-point to the stop end-point with automatic restart from the
start end-point.

2. Pressing the AUTO key with sweep switched on:

® starts the sweep from the current sweep setting with automatic restart after reaching the stop
vaiue.

SINGLE
1. Pressing the SINGLE key with sweep switched off:

® starts asingle sweep from the start-end point to the stop end-point.
2. Pressing the SINGLE key with sweep switched on:

® starts the sweep from the current sweep setting. The sweep automatically stops after reaching
the stop end-point,

® initiates a new sweep from the start end-point if the current setting is identical to the stop end-
point.
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MAN
Manual sweep using the rotary knob within the sweep limits.
1. Pressing the MAN key with sweep switched off:
@ does not change the current setting if itis within the sweep range.
e sets the start end-point value if the setting is outside the sweep range.
2. Pressing the MAN key with sweep switched on:

hd interrupts a sweep run at the currently reached setting.

RESET

Pressing SHIFT and RESET sets the start end-point, and MAN sweep operating mode is assumed' by
instrument.

OFF

Pressing the OFF key

° switches off the start-stop sweep at the currently reached setting.
. switches the span sweep off. The center frequency CF is taken as RF and is set.
Related instructions: Sweaep, RF, AF, LEV RF, MEM

Sweep parameter entry
Sweep, Start-Stop {LIN, LOG)
Sweep, Span

Sweep, Marker

Sweep outputs

2.3.38 Sweep, Start-Stop (LIN, LOG)

The generator features performance of a linear start-stop sweep {55 LIN) for the parameters RF, AF
and MEM.

A logarithmic start-stop sweep (5-5 LOG) can be obtained for parameters RF, AF and LEV RF.

The start end-point can be higher than the stop end-point, causing the sweep and the voitage at the X
autput to progress from high to low.

in the case of the logarithmic sweep, the STEP size is equal to a constant fraction of the current
setting. For RF or AF sweep the step size is entered in %, unitdB is used for level sweep.

Related instructions: Sweep, RF, AF, LEV RF, MEM

Sweep parameter entry
Sweep operating modes
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2.3.39 Sweep, Span

The span sweep, which can be obtained for parameter RF/CF only, is characterized by the center fre-
quency CF and a frequency span centered round this center frequency. The sweep starts from CF -
SPAN/2 and runs linearly up to CF + SPAN/2.

Itis possible during a span sweep run to modify the center frequency CF by entering a new value or by
means of rotary knob variation. If parameter RF/CF is switched for variation, the display of the current
sweep frequency is terminated and instead, the center frequency CF displayed. To have the current
sweep frequency displayed again, key AUTO, SINGLE or MAN is pressed again.

The sweep parameters for span sweep and start-stop sweep are stored individually. This allows to stop
a currently running start-stop sweep at a certain point in order to obtain a small range of this sweep
with span sweep.

Exampie Entry {EC bus code

PARAMETER DATA ENTER/UNITS

RFICF MHz

i I CF 150 MHZ

SPAN kHz

Entering center fre-
quency 150 MHz

Py
vt
o

Entering span
400 kHz

F-1
[=
o

CF:SPAN 400 KHZ

STER
Entering step size

TkHz

CF:5TEP 1 KHZ

TIME/

~
1

Entering step time
1Gms

i
JoU L

TIME:CF 10 MS

SeC

Related instructions: Sweep, RF
Sweep parameter entry
Sweep operating modes
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2.3.40 Sweep, Marker

The Signal Generator produces a signal (OV/5V) at the MARKER output as soon as the sweep has
reached the marker value. The special function "Polarity MARKER” allows to change the polarity.
With this special function switched off, the output signal is HIGH when the marker is reached.

Special function "Polarity MARKER Inverted”:

Activating code: 35
Deactivating code: 36

The MARKER signal can be used for brightness control for the oscilloscope or for amplitude modula-
tion via the AM EXT input.

Setting: SHIFT ... MAREKER Data Unit
Note: Markers can be set for RF, AF or LEV RF sweep.
No MARKER entries are possible with memory sweep function MEM.
Example Entry IEC bus code
PARAMETER DATA ENTER/UNITS
Setting RF swee il i
8 P [j ] 0 i ! RF:MARK 50 MHZ
marker 50 MHz
MARKER
PARAMETER MODE
Switch on sweep ; bl L
marker D SWP:MARKER:ON
MARKER
OFF
Switch off
wech o swesR ] ] SWP:MARKER:OFF
marker

MARKER

Related instructions:

819.0010.52

Sweep, RF, AF, LEV RF
Sweep parameter entry

Sweep outputs
Special functions
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2.3.41 Sweep Outputs

The following outputs have been provided at the rear panel of the instrument for controlling and trig-
gering oscilloscopes or XY recorders:

X-AXIS

Z-AXIS

MARKER

Note:

With activated sweep, this output provides a 0 ta 10 V staircase for the X-deflection of an
oscilloscope or an XY recorder. if the start end-point is higher than the stop end-point,
the voltage at the X output progresses from high to low.

The Z-AXIS output supplies a signal (0V/5V) for triggering and Z-blanking of an oscilios-
cope or for PEN LIFT contro! of an XY recorder. Changing the polarity is possibie using the
special function “Polarity Z-axis”. If this special function is switched off, the voitage at
the Z-AXIS output is LOW during the sweep and HIGH during back stroke or switched-off
sweep.

Special function “Polarity Z-AXIS Inverted” Activating code: 33
Deactivating code: 34

A signal (0V/5V) is provided at the MARKER output as soon as the sweep has reached the
marker frequency. This MARKER signal can be used for brightness controt of an oscil-
loscope or for amplitude moduiation (AM SQU) via the AM EXT input. Changing of
polarity can be effected using special function “Polarity MARKER ". If this special
function is switched off, the output signal is HIGH when the sweep reaches the marker
value.

Special function “Polarity MARKER inverted” Activating code: 35
Deactivating code: 36

With a sweep of more than 1 000 000 steps, the accuracy of the X voltage and the marker
is diminished the more the number of steps increases. Status message " 12" is read out.

Related instructions: Sweep, RF, AF, LEV RF

819.0010.52

Sweep parameter entry
Sweep, Marker
Special functions
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2.3.42 Phase Offset

The phase of the RF output signai can be set as a function of a reference signal of identical frequency
using the special function "Phase Offset”.

Range: +180°
Resolution: 1°
Activating code: 23
Deactivating code: 24

Switching on “Phase Offset” changes the function of parameter key ®M from phase modulation to
phase offset. Key sequence &M INT/ON then initiates the phase offset. Entry of value and varia-
tion are performed as is the case with the other parameters.

No phase offset is possible in simultaneous combination with FM or ©M.

Display: Activation of phase offset is indicated by
DC
INT and "A“.

The phase is indicated in 3-digit form in the MODULATION dispiay, which
is used both for readout of the phase with phase offset and for readout
of the modulation depth with AM. If AM and phase offset are simulta-
neously selected, the display shows the value of the parameter that was
selected last.

Related instructions: Special functions
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2.3.43 External Trigger

It is possible via special function "External Trigger” to simulate a keystroke by means of a positive
edge at the TRIGGER input {rear of the instrument). For instance, a sweep can thus be started or
stopped, or frequency, level or other parameters can be further activated in defined steps (in
accordance with the currently set STEP key function). The required key must be pressed immediately
after the special function has been activated.

Special function "Externat Trigger™: Activating code: 43
Deactivating code: 44

Exampie Entry

PARAMETER DATA ENTER/UNITS VARIATION

[::] SPECIAL 4 3 ENTER E::l ﬁ.i:]
$TEP
D SPECIAL 4 4 ENTER [j

SHIFT

Defining key STEP 4
for external trigger

SHIFY

Swiching off trigger
function

Special function “SRQ set off by trigger signal” makaes it possible to trigger off a user reguest by means
of a positive edge at the TRIGGER input {rear).

The user request sets off a service request via the 1EC bus if the ESE and SRE registers are appropriately
set (*ESE 64; *SRE 32). (cf. exampie of program in section "Service Request”).

Special function "SRQ set off by triggersignal”:  activating code: 41
deactivating code:42
Note: Special functions “External Trigger” and "SRQ set off by trigger signal” cannot be set at the

same time using:

Special function “Memory Sweep Fast Mode”
Special function “Fast Hop Bus”
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2.3.44 Store - Recall
50 complete instrument settings can be stored.

if an instrument setting with the sweep modes SINGLE or AUTO is called up, the recall automatically
initiates the sweep run. '

Storing the current instrument setting:

STO Data ENTER

Recalling a stored instrument setting:

RCL Data ENTER

Example Entry {EC bus code

MEMORY DATA ENTER/AINITS

$10
Storing aninstru-
ment setting at

memory location 7

, , RCL
Recailing an instru- [:::I 2 5 ENTER [:I
ment setting from REC25

memory location 23

Memory location 0 has been assigned a speciai function, for at this location the instrument setting
valid prior to the last memory recall and PRESET is stored. This allows for any unintentionally deleted
instrument settings to be retrieved by means of RCL 0.

Related instructions: Sweep, Memory
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2.3.45 Special Functions

Special functions allow for further applications of Signal Generator SMGU other than the front-panel

functions.

Switching on and off the special functions is effected via codes {data entry) {cf. Table 2-2).
Using code 0 and PRESET, ail the storable special functions can be switched off in order for the genera-

tor to reassume the basic status.

Example Entry

iEC bus code

PARAMETER

DATA

SHIFT

Switching on the spe-
cial function

SPECIAL 1

"Transient-free Level
Settings”

SHIFT

Switching off the

SPECIAL 2

special function
"Transient-free Leve!
Settings”

Switching off aif
special functions

SPECIAL 9

o []

ENTERAUNITS

ATT-FIXED

ATT:NORMAL

SPECO

Display:  Activation of special functions is indicated by special function LED SPEC (illuminated). The
STATUS key is pressed to have the special function cede displayed in the FREQUENCY dis-
play (see section on “STATUS"}).

Table 2-2  Special functions (part 1)

Special functions Code Rernote control command
Transient-free level settings 1 ATT-FIXED
Leve!l setting normal 2 AT NORMAL
Level emf 3 LEVEL:EMF
Level normal 4 LEVEL
AGC off 5 ALC.FIXED
AGC narmal & ALC:NORMAL
Level control voltage by memory fookup 7 LEV:CONTROL:LOOKUP
Level control voltage catibrated 8 LEV:CONTROL:CAL
AM bandwidth narrow 9 SPECIAL9
AM bandwidth normal 10 SPECIAL 10
FM bandwidth narrow 11 SPECIAL 11
FM bandwidth normal 12 SPECIAL 12
Reference frequency 5 MHz 13 REF:LOW
Reference frequency 10 MiHz 14 REF:HIGH
internal modulation via attenuator 15 MOD:REDUCED
Internal modulation normal 16 MOD:NORMAL
internal two-tone modulation on 17 AM:DUAL:INT {e.g. AM)
Internal two-tone modulation off 18 AM:DUAL:AC (DC) (e.g. am)
125 MHz heterodyne hand 21 HET BAND:HIGH
15.625 MiHz heterodyne band 22 HET BAND:LOW
Phase offset on 23 PHASE:INT
Phase offset off 24 PHASE:OFF
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Table 2-2 Special functions (part 2)

Special functions Code Remote control commands
Bandwidth of FRN synthesis wide 25 SPECIAL 25
Bandwidth of FRN synthesis normal 26 SPECIAL 26
Polarity FSK inverted 27 FM:FSK:INVERTED
Polarity FSK normal 28 FM:FSK:NORMAL
Polarity AM SQU inverted 29 AM:SQU:INVERTED
Polarity AM SQU normal 30 AM:SQU:NORMAL
Polarity PULSE inverted 3 PULSE:INVERTED
Polarity PULSE normal 32 PULSE:NORMAL
Polarity Z-AXIS inverted 33 SWP.Z__AXIS:INV
Polarity Z-AXIS normal 34 SWP:Z__AXIS:NORM
Polarity MARKER inverted 35 SWP:MARKER:INV
Polarity MARKER normal 36 SWP:MARKER:NORM
AF sawtooth signal inverted 37 AF-WAVE:SAW:DOWN
AF sawtooth signal normal 38 AF:WAVE:SAW.UP
Display off 39 DISPLAY: OFF
SRQ by trigger signal 41 SPECIAL 41
Deactivating special function 41 42 SPECIAL 42
External trigger on 43 SPECIAL 43
External trigger off 44 SPECIAL 44
Memory sweep fast mode 45 SWP.MODE:-MEMORY:FAST
Memory sweep normai mode 46 SWP.MODE:MEMORY
Fast Hop Bus on 47 SWP.MODE-MEMORY:HOP
Fast Hop Bus off 48 SWP-MODE:MEMORY
Calibration routine for RF level 51 SPECIAL 51
Terminating calibration routine 51
{IEC bus only) 52 SPECIAL 52
Level correction off 55 LEVEL.CORRECTION:OFF
Level correction on 56 LEVEL:CORRECTION:ON
LCD background lighting on 60 SPECIAL 60
LCD background lighting off 61 SPECIAL 61
User Request 62
Clear all memories 54 SPECIAL 64
Calibration routine for summing loop 1 67 SPECIAL 67
Calibration routine for “Level Control
Voltage by Memory Lookup” 68 SPECIAL 638
Display of number of firmware version 71
Display test 72
RAM test 73
EPROM test 74
EEPROM test 75
Electronic level setting 0dB 76
Electronic level setting -25dB 77
Display of FRN frequency 78
Display of step frequency 79
Display of freguency of summing loop 1 80
Display of frequency of summingloop 2 81
Display of sampler frequency 82
Display of harmonic of RFO synchronization 83
Display of RF divider factor 84
Display of undivided synthesized frequency 85
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Explanations of the individual special functions:

Transient-free level settings:

Loevel emf:

AGC off:

Level control voltage by
memory lookup:

Reference frequency 5 MHz:

internal modulation via
attenuator:

internal two-tone
modulation on:
125 MHz heterodyne band:

Phase offset on:

Bandwidth of FRN-
synthesis broad:

Polarity FSK inverted:
Polarity AM SQU inverted:

Polarity PULSE inverted:

Polaritdt Z-AXIS:iinverted:

Polarity MARKER inverted:

AF sawtooth signal inverted:

Display off:

SRQ set off by
trigger signal :

External trigger:

819.0010.52

Transient-free level adjustment can be obtained within a range of 20
dB. Cf. section “Transient-free Level Settings”.

Display of ernf voltage. Cf. section “Level emf”.

Automatic level control is switched to sampie-and-hold mode for
multi-transmitter measurements to obtain a higher intermodufation
ratio. Cf. section “AGC off”,

Alternative function to sample-and-hold operation with "AGC off”
and PULSE modulation. Instead of a calibration being performed
following each change in level or frequency, prestored correction
values are looked up in a stored table, ¢f. section "AGC off* and
"Modulation, PULSE”.

The input or output reference frequency is changed from basic status
10 MHz to 5 MHz. Cf. section “internal/External Reference Frequen-

"

cy”.

Internal modulation signal is attenuaied by AF level setting. Cf
section " Two-tone Modulation”.

Two-tone modulation with internal modulation sources only.

Heterodyne band 0.1 to 125 MHz (basic status 0.1 to 15.625 MHz) al-
lows for higher FM daviation.

The phase of the RF signal can be modified based on a reference
signal of identical frequency.

The bandwidth of the FRN-phase locked loop can be switched to
broad for testing purposes.

FSK signal with inverted polarity. Cf. section "Modulation, FSK”.

AM 5QU modulation with inverted polarity. Cf. section "Modulation,
AMSQU”,

Pulse modulation with inverted polarity. Cf. section "Modulation,
PULSE",

Z-AXIS signal with invertad potarity.
MARKER signal with inverted polarity.
AF sawtooth signal with inverted polarity.

The display is switched off. The instrument settings are no longer
visible. PRESET switches the display on.

A service request SRQ is made possible by means of an external
trigger.

Special function for keystroke simulation by means of an external
trigger signal. Cf. section "External Trigger”.
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Memory sweep fast mode:

Fast Hop Bus on:

Calibration routine
for RF level:

Level correction on/off:

LCD background lighting
on/off:

User Request:

Clear all memories:

Special functions 67 to 85:

819.0010.52

Memory sweep mode is switched over to fast mode. Cf. section
"Sweep, Fast Mode Memory”.

Fast hop bus mode is switched on. The addresses of the fast mode
memories can be controlled as required via the fast hop bus
connection (cf. section "Fast Hop Bus").

The input of the correction values for the calibrated RF level is made
possible (cf. service manual).

Level correction is switched on or off (on = basic state).

Switching on or off the LCD background lighting.

Entering special function code 62 initiates a Service Request SRQ in
LOCAL mode via the [EC bus. Cf. section "Service Request and Status
Registers”.

The memories for STORE / RECALL of complete instrument settings
and the fast mode are reset by the PRESET values. As protection

against maloperation, the ENTER key must be pressed down for at
least 3 sec. after code input.

Special functions required for service (¢f. service manual).
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2.3.46 Self-test
The SMGU Signal Generator performs a self-test at turn-on and permanently during operation.

When the instrument is switched on, the ROM contents and, with each memory call, also the RAM
contents are checked. On detection of an error, a respective error message is read out.

The most important instrument functions are automatically monitored during operation.

A faulty function detected during the self-test is indicated by the status LED (flashing) and by a Service
Request message. The status code identifying the error can be read out in the MODULATION display
by pressing the STATUS key (cf. Table 2-5, status codes of errors and overrange/ underrange settings in
section "Status”).

In addition, internal test poinis can be scanned via the keyboard or the IEC bus and the results read
outin the LEVEL display. These more detailed test facilities are described in the Service Manuat.

2.3.47 Status

The generator produces numeric status messages to identify special functions and errors.

The status codes of special functions are read out in the FREQUENCY display. In the MODULATION dis-
play, the status codes of errors and overrange/underrange settings are specified.

They can also be scanned via the 1EC bus {see section "Error Handling”). The meanings of the status
codes are described in Table 2-4 and Tabie 2-5.

Operation: The status codes are shown in the FREQUENCY and MODULATION displays as long as the
STATUS key is pressed. In the case of several status messages, the codes are automatically
read out in repeated sequence at continuous hold-down of the STATUS key, or are
indicated one following the other each time the STATUS key is pressed.

Display: The special functions LED SPEC is continuously illuminated if special functions are cur-
rently selected.

The status LED is continuously illuminated if overrange/underrange settings were made.
The status LED flashes continuously in the case of function errors.
The status LED flashes briefly in the case of input errors.

The status codes of the special functions are specified in the FREQUENCY display as fol-
lows:

FREQUENCY - RF/CF

Code (s indicated if no special function is currently switched on.
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1E£C bus:

The status codes of the function errors and the overrange/underrange settings are indica-
ted in the MODULATION display as follows:

MODULATION AF

Code { is specified in case of no error,

The status codes of the input errors are in case of faulty entries automatically indicated in
the MODULATION display for a short period of time in the foliowing form:

MODULATION AF

A Service Request message {SRQ) is given out in the case of input errors, overrange/un-
derrange settings as well as function errors. The type of error can be ascertained from the
Event Status Register. The status code can be read out to enable exact error identification
(see section "Error Handling").

Table 2-4 Status codes of the special functions

Code Meaning
0 Mo special function currently activated
1 Transient-free level settings
3 Level emf
5 AGC off
7 Leve! control voltage by mem. lcokup
13 Reterence frequency 5 MHz
15 internal modulation via attenuator
17 Internal two-tane modulaticn on
21 125 MHz heterodyne band
23 Phase offset on
25 Bandwigth of FRN synthesis wide
27 Polarity FSK inverted
28 Polarity AM QU inverted
EY Polarity PULSE inverted
33 Polarity Z-AXIS inverted
35 Polarity MARKER inverted
37 AF sawtooth signal inverted
41 SRQ by trigger signal
43 External trigger
45 Memory sweep fast mode
47 Fast hop bus
55 Level correction off
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Table 2-5 Status codes of errors and

overrange/underrange settings

819.0010.52

Code Meaning Code Bedeutung
¢ | Noerror Function error
Overrange/underrange settings 40 | 40 MHz reference oscillator out of synchroniza-
1| Level > 13dBm tion
2 AM not specified for current level 41 130 MHz reference osciliator out of synchroniza-
tion
3 AM not specified for AF > 50 kHz
- - 42 FRN loop out of synchronization
4 PHM not specified for AF > 10 kHz
43 STEP icop out of synchrenization
5 RF < 100 kHz
. 44 SUM1 loop out of synchronization
7 | AMEXT signai out of tolerance
- 45 Fav loop out of synchronization
8 FM/PHM EXT signal out of tolerance
- ) 46 SUM2 loop out of synchronization
9 FM/PHM deviation too large with current RF
47 RF loop out of synchronization
1 Level sweep > 20dB
A 48 AGC off
12 Sweep with more than 1000000 steps:
decreasing accuracy of X voltage and marker 61 | EFROM data error
13 | AF > 2 kHz with square or sawtooth 62 | RAMerror
waveforms 63 Error in stored instrument settings
Input errors 84 Erro? in fast mode memories
20 Syntax error 65 Error in leve! correction values (EEPROM)
21 Entered vaiue cutside permissible range &6 Error in local leveling values (EEPROM)
22 lllegal setting combination 67 Error in SUMI calibration values (EEPROM)
23 | lllegal header {IEC bus) 68 | Errorin ALC calibration values (EEPROM)
24 llegal untt for currently selected parameter 70 External overvoltage at RF output
25 | Novariation possible 71 No calibration possible
) . ‘ . | equi
26 Hlegal input due to lacking optional equipment 72 Error in diagnostic A/D converter
29 Invalid code for special functions ~ e o .
73 Zrror in fast hop bus interface
30 Violation of permissibie range with i loaal fac
SPAN sweep llegai fast hop bus address
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2.3.48 Preset

Key sequence SHIFT PRESET sets the instrument to a defined basic status.

Table2-6 Defaulf status

RE sweep, step {lin)

RE sweep, step {log}
RF sweep, time/step
RF sweep, marker

AF sweep, start

AF sweep, stop

AF sweep, step {lin)
AF sweep, step {iog)
AF sweep, time/step
AF sweep, marker
LEV RF sweep, start
LEV RF sweap, stop
LEV RF sweep, step
LEV RF sweep, time/step
LEV RF sweep, marker
Marker

MEM sweep

Memory locations

Parameter Setting
Reference frequency 10 MHz internal
RF 100 MHz
LEV RF -30 dBm
Set parameter RF
Offset Switched off
Modulation Switched off
Pre-emphasis Switched off
AF 1kHz
LEV AF 1V
AF signal Sine
AF fixed frequency (FIXED) Qmz
Sweep 1 Switched off
Variation, AREF function Switched off
Variation, HOLD function Switched off
Special functions Switched off
Status and rnask registers of
Service Request function Unchanged
t2C bus address Unchanged
Parameter Presetto
Variation step size FINE
RF step 1 MHz
LEV RF step 0.1d8
AF step 1006 Hz
LEV AF step 10 mvV
Modulation source internal
AM modulation depth 30%
AM step 1%
FM deviation 10 kHz
EM step 1 kHz
Pre-emphasis 50 ps
PHM deviation 1rad
PHM step 0.01 rad
Offset 0
Sweep mode RF, Start-Stop LIN
RF sweep, start 1MHz
RF sweep, stop 2160 MHz
RF sweep, span 1 MHz

1 MHz (Start-Stop), 10 kHz (span)
1%
10ms

1000 MHz (Start-Stop), 100 MMz (span)

1kHz

100 kHz
tkHz

1%

10 ms

10 kHz
-10dBm

+ 10 dBm
0.1dB

10 ms

0 dBm
Switched on
Unchanged
Unchanged
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2.3.49 |ECBus Address

The IEC bus address can be displayed and set using the keyboard and remains stored until overwritten
by a new address. The address range is from 0 to 30. The Signal Generator is factory-set to address 28.

Exampte Entry

REM DATA ENTER/UNITS

IEC bus address read
outin display

SHIFY

Setting IEC bus
address 8

8 ENTER {:j

Display: The IEC bus address is displayed in the FREQUENCY display as long as key 1EC ADDR is press-
ed following previous actuation of the SHIFT key.
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2.4 Remote Control of the SMGU Signal Generator via IEC Bus

As standard, the SMGU Signal Generator is fitted with an |EC bus interface, that corresponds to the {EC
625-1 or |EEE 488 standard.

The recommended American IEEE 488.2 standard (IEEE standard codes, formats, protocols and com-

mon commands) has additionally been considered, which describes data transfer formats and com-
mon commands.

2.4.1  BriefInstructions for Simple Applications
1) Connect controller and SMGU using the IEC bus cable.

2) Setdevice address 28 on SMGU:

SHIFT LOCAL

2 8 ENTER S

EC ADDR

3) Devicesettings

The first command sent via the IEC bus interface sets the SMGU to the remote status indicated by
REM LED (illuminated).

BASIC command Effect on SMGU
{Controller Rohde & Schwarz PCAS5)
TECQUT 28, m®RST" Instrument in basic status
IECOUT 28, "RF 155.B23458MHI” Frequency {RF}is set
IECOUT 28, "LEVEL -11.5D8M" Level finto 50 ) is set
TECOUT 28, "AF 12.5KHZ; FM:INT 40KHZ" Moduiation frequency {AF} and intarnal freguency
modutation are set

4) Following actuation of the LOCAL key, the Generator abandons the remote status and is ready for
manuai operation again.

2.42  Setting the Device Address

in the LOCAL mode (REM LED off), the IEC bus address can be disptayed and set using key sequence
SHIFT + IEC ADDR (cf. also section 2.3.49). it remains stored also at power-off of the instrument.
The address range covers 0 to 30, the instrument is factory-set to 28.

The address is the decimal equivalent of bits 1 to 5 of the talker or listener address. This form is also
used for the IEC bus commands of the controllers.
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2.4.3  Devite Messages

Device messages are transmitted on the data lines of the [EC bus, with the attention line being High
(not active). The ASCH code {ISO 7-bit code) is used (cf, Table 2-14).

*  The messages from the controller to the SMGU (programming messages) are in the following re-
ferred to as commands.

They include the following four groups:

*  Device-specific setting commands
Device-specific data request commands
Common, device-independent setting commands {Common commands in accordance with

|EEE 488.2)
¢+  Common, device-independent data request commands (Common queries in accordance with

|EEE 488.2)

The tables listed in the following specify all these commands. Their respective syntax is described
insection 2.4.3.6.

The SMGU command set is largely characterized by upward compatibility with that of the Rohde
& Schwarz Signal Generators SMG, SMH and SMX. The commands of SMGU and SMHU are iden-
tical.

*  The messages from the SMGU to the controller (response messages) are specified in combination
with their associated data request commands. As to their syntax, refer to section 2.4.3.7.
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2.4.3.1 Device-specific Setting Commands

All the instrument functions to be set via the SMGU can - with the exception of the rotary knob
variation - also be obtained via the IEC bus. The instrument performance initiated via setting
commands fuily corresponds to that obtained by keyboard entries.

The shortest-possible notation is shown in bold print.

For better illustration of the hierarchical command structure, the beginning of the commands within
one block is indicated once only.

«—  indicates the default unit

&= indicates the basic status (following *RST)

[:RF] The text in sguare brackets is optional only and may also be omitted without changing the ef-
fect of the command.

Table 2-7
Header Number Units Meaning
AF{:SYNTHESIZER] Value HZ < | Setting AF synthesizer frequency
KHZ
MKZ
AF:START HZ e~ | AF sweep parameters
:$TOF Value KHZ
:STEr MHZ . Step width for lingar sweep
:MARKER
LOG_STEP value PCT Step width for logarithmic sweep
AF:VARSTEP value HZ < | AF variation step size
KHZ
MHZ
AF:WAVEFORM:SINE o $etting signal form of AF synthesizer
:SQuaRe
SAWTOOTH: UP
:DownN {:DOWN is special function}
AF.Fiep Value HZ <« | Setfrequency of AF fixed frequency
KHZ generator
MHZ
AF:QUTPUTISYNTHESIZER = Switching signal of AF synthesizer or AF fixed
:FIXED frequency generator to AF output
Special function:
ALCIFixep " AGC off”
sNORMAL & “AGC normal”
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Header Numbaer Units Meaning
AM Vaiue PCT < | Setting modulation depth v
AMINTERNALLISYNTHESIZER] Switching on AM with selected modulation
FiXED source and setting modulation depth
:EXTERNALIZAC
:DC Valug
:DUALLIAG PCT 4 DUAL: Two-tone modulation
:bc
ANTERNAL DUAL:INTERNAL is special function
:SQUARE:NORMAL]
JINVERTED AM:SQUARE:INVERTED is special
function
AM:INTERNALLLSYNTHESIZER] Switching on AM with selected modulation
‘FiXED source and setting stored value of moduia-
tEXTERNAL[IAC] tion depth
:Dc
:DuaLl:AQ DUAL: Two-tone moduiation
De
(INTERNAL DUAL; INTERNAL is special function
:SQUARE[:NORMAL]
HNVERTED AM:SQUARE:INVERTED is special
function
AM:OFF &= Switching off AM
AM:VARSTEP Value PCT  « | AMvariation step size
Special function:
ATTENUATORIFIXED “Transient-free Leve! Settings”
:NorRmaL e “Level Setting Normal”
RF span sweep parameters
CF HZ « Center frequency CF
CF:SPaN Value KHZ
1STeP MHZ
:MargeR GHZ
DECREMENT:AF Downward variation by one step
:AM
FM
:Level AF
:LEVEL:RF
PHASE
PHM
:RF
1Swp One step with manual sweep
DIReCT Hexadec, Direct setting of complete instrument
value
DiSeLaYOFF Special function:

"Dispiay off”

1) if the respective modulation is currently not yet activated, the modulation with the modulation

source selected last is switched on.
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Header Number Units Meaning
M Value HZ & | Setting FM deviation L
KHZ
MHZ
FMINTERNALLISYNTHESIZER] Switching on FM with selected modulation
*FIXED saurce and setting deviation
SEXTERNALIACT HMZ &
:DC Value KHZ
:DuaLzAC MHZ DUAL: Twe-tone modulation
:Dc
(INTERNAL DUAL:INTERNAL is special function
tF3K{:NORMAL]
HANVERTED FSK:INVERTED is special function
FMINTERNALISYNTHESIZER] Switching on FM with selected modulation
FIXED source and setting stored deviation value
EXTERNALLACE
:bc
:DuaLtAC] DUAL: Two-tene modulation
:DcC
HINTERNAL DUAL:INTERNAL is special function
:FsK[:NORMAL]
JINVERTED FSKGINVERTED is special function
FM:OFF Switching off FM
FM:VAR STEP Value HMZ & | FM variation step size
KHZ
MHZ
FM:PREEMPHASIS Value 5 &« | Switching on FM pre-emphasis and setting
MS specified value,
us
FM: PREEMPHASIS: ON Switching on FM pre-emphasis to stored
value.
(OFF Switching off pre-emphasis.
HEADER:ON Messages fram SMGU to controiler sent with
(OFF or without header.
Speciai function:
HET sanD:low "15.625 MHz heterodyne band”
tHiGH " 125 MHz heterodyne band”

1} If the respective modulation is currently not yet activated, the modulation with the moduiation
source selected last is switched on.
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Header Number Units Meaning
INCREMENT :AF Upward variation by one step
AM
EM
:LEVELIAF
:LEVELIRF
:PHASE
PHM
:RF
) One step with manual sweep
LEVEL:AF value V & | Setting AF leve!
MV
uv
LEVELIAF:VAR_STE? Value V e I Variation step size of AF leve!
MV
uv
LeveL:AF:ON = Switching on AF output signa! 1o stored value
Switching off AF cutput signal
:QOFF
DBM & i Setting RFievel{into 50 )
LeveL[:RF] Value DBUV
v
My
UV
DBUV | RF level, emfentry
LeveLll:RF1:EMF Value v {(Special function: “Level emf”)
VIV
uv
Special function:
Level [:RF:CONTROL:LOOKUP “Levei Control Voitage by Memory Lookup”
:CALIBRATION & “Leve! Controt Voltage Calibrated”
LEVEL:RFI;START Value DBM  « | RE level sweep parameters
1$TOP DBUV '
:MARKER v
MV
uv
LeveL[:RF1:STEP value DB« | Sweep step width of RF level
Level:RFI: VAR STEP Value DB Variation step size of RF leve
Lever[:RF;:ON &= Swrtching on RF output signal to stored level
:OFF Switching off &F output signal
LEVEL{:RF:OFFSET Vaiue DB & | RFievel offset

Levet[:RF:OFFSeT:ON

: OFF e

Swrtching on RF level offset to stored value
Switching off RF level offset
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Header Number Units Meaning
LEVELI:RFI:CORRECT.INDEX Value Level correction:
Select correction value index, associated
frequency is set (see Service Manual)
LEVEL[:RF]:CORRECTION Value DB« | Entering correction value and storing it
(see Service Manual)
Level{:RF]:CORRECTION:ON & Special function:
:OFF “Level Correction on/off”
MEMORY:START Value Memory sweep parameters
STCr
MEMORY:FAST:START Value Fast memory sweeep parameters
:STCe
Speciat function:
MODULATION:REDUCED “internal Moduiation via Attenuator”
:NORMAL = “internal Modulation Normal”
PHAsE Value DEG e« | Setting internai phase offset
PHASEINTERNAL
PHASEINTERNAL Switching on internal phase offset (value O)
PHASE:OFF &= Switching off phase offset
PHASE: VAR STEP Value DEG « Variation step size of phase offset
PHM Value RAD  + Setting phase moduiation deviation 1
PHM INTERNALIISYNTHESIZER] Value RAD & Switching on phase modulation with selected
sFIXED modutation source and set daviation
:EXTERNALIIAC
rBuaLtAC] DUAL: Two-tone modulation
(INTERNAL DUAL:INTERNAL is special function
PHM INTERNALISYNTHESIZER] Switching on phase modulation with
:FIXeD selected modulation source and setting
(EXTERNALLIAC] stored value for deviation
:DUALIACT DUAL: Two-tone modulation
(INTERNAL DUALIINTERNAL is special function
PHM:OFF &= Switching off phase meduiation
PHM:VaR sTEP Value RAD ¢ PHM variation step size

PReSET

Setting device to basic status

1) If the respective modulation is currently not yet activated, the modulation with the modulation

source selected [ast is switched on.
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Header Number Units Meaning
PULsE:ON Switching pulse modulation on/oft
:OFF &
Special function:
PULSE:INVERTED “Polarity PULSE Inverted”
:NORMAL & “Polarity PULSE Normal”
RECaLL Value Recalling stored instrument setting (same
effect as *RCL)
REFERENCE_OSCILLATOR:IINTERNAL &= Internal reference frequency
:EXTERNAL External reference frequency
REFERENCE, OSCILLATOR:LOW Reference frequency 5 Mz (Special function}
‘HigH ) Reference frequency 10 MHz
RF setting
RF Value HZ
KHZ
MHZ
GHZ
RF:START HZ RF start/stop sweep parameters
:STOP Value KHZ
*STEP MHZ RF: step width for lingar sweep
tMARKER GHZ
(LOG STEP wert PCT RF: step width for logarithmig sweep
HZ
RF:VAR_STEP Value KHZ RF variation step size
MMZ
GHZ
RF:OFFSET wert HZ Frequancy offset
KhZ
MHZ
GHZ
RF:OFFSET!ON Switching on frequency offset to stored value
:OFF &= Switching off frequency offset {value remains
stored)
SPECIAL_FUNCTION Value Activating and deactivating special function
2 using respective code (see Table 2-2 in section
2.3.44)
{Alternatively to the special commands for
each special function)
STORE Value Storing instrument setting {same effect as
*SAV)
STORE:FAST Vaiue Storing instrument setting in fast memory

2} Severai numeric entries are possible in this case, separated by comma ().
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:Level SwP:RF)
:MEMORY_SWP
MEmoRry_ sweiFasT

Header Number Units Meaning
Definition of sweep mode
SWP: :MOoe:RF[:LIN} RF start/stop sweep
:LOG
CFEING RF span sweep (center frequency)
JAFELIN AF sweep
:LOa
:LEVELI:RF] Level weep
MEmMORY Memory sweep
MEMORY:FAST Fast memory sweep
:Hor BuUs Fast hop bus mode {SMGU .56 only}
Switching sweep on/off
SWP:AuTo
*SINGLE
:MANuUAL
:BREAK (BREAK: same effect as SWP:MANUAL)
:Reser
:OFF
SWP:MARK:sR:ON Switching sweep marker on/off
OFF
Spacial function:
SWP:MARKERINVERTED “Polarity MARKER nverted”
:NORMAL "Polarity MARKER Normal”
Special function:
SWP:Z_Axis:INVERTED "Polarity Z-AXIS inverted”
:NoRMAL “Polarity Z-AXIS Normal”
Definition of end character intalker mode:
TALK_TERMINATOR:NL_END New Line + End
'CR_NL_END Carriage Return + New Line + End
TESTPOINT Value Selaction of an internal test noint
{Special function: "Diagnostic Test Point™)
TEsT:OFF Switching off special function ” Diagnostic
Test Point”
TimEe:RF swp Vaiue S Step time for respective sweep mode
(CF_swe M3
JAFswe us
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2.4.3.2 Device-specific Data Request Commands and Messages Sent by the SMGU

The shortest-possible notation for the data request commands is shown in bold print.

{:RF]

Table 2-8

The text in square brackets is optional and may also be omitted without changing the effect of
the command.

Message sent by the SMGU to the controlier

Number .
Unit .
Data request command Meaning
Header Max. R
no. of For- PtOI' Example
mat | sign
charact.

AF[:SYNTHESIZER]? AF : SYN £ NR1 12500} Mz | Freguency of AF syn-
thesizer with active AF
sweep; current frequency

AF.:START? AF:START 6 NR1 500 Hz | AFsweep parameters

AF:5TOP? AF :STOP 6 NR1 12500] Hz

AF:STEP? AF:STEP ] NR1 107 Hz

AF:LOGSTEP? AF:LOG-ST 6 NR2 1000 %

AF:MARKER? AF :MARK 8 NR1 10000 Hz

AF:VARSTERP? AF:VAR 6 NR1 25| Wz | AEvariation stepsize

AF:QuTpuT? AF:OUTPUT:SYN 0 Signal at AF output

AF :QUTPUT:FIX 0
AF:Waverorm? AF :WAVE :SINE 9 Signai form of AF
AF :WAVE : SCUA 0 synthesizer
AF :WAVE:SA:U ) Sawtooth rising
AF :WAVE:SA:D 0 Sawtcoth falling
(Special function)

AF:Fixed? AF:FIX 3 NRI 1000 | Hz | Frequency of AF fixed
frequency generator

AM? AM:INT:SY 5 NR2 321) % | AMmodulation

AM:INT:FI 5 NR2 321 % | source(s)and
AM:EXT:AC 5 MNR2 32.7| % | modulavondepth
AM:EXT:0C 5 NR2 3211 %

AM:DUA:AC 3 NR2 3211 % Two-tone mod.
AM:DUA:DC 5 NR2 3211 %

AM:DUA:IN 5 NR2 3217 % int. two-tone mod.
AM:SQU:ING 3 NR2 100.0| % | AM-SQU. polarity norm,
AM:SQIN 5 NR2 100.0] % | AM-SQU., polanity invert,
AM:OFF 0

AM:VaRr sTER? AM: VAR 5 NR2 251 % | variation step size of AM
modulation depth

ATTEN:CONT? ATT:CONT 4 NR2 18.9| dB | Electronic attenuation
with transient-free level
settings.

ATT:NORM g Transient-free level
setting off.
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Message sent by the SMGU to the controller

Number Unit
Data request command Max. Meaning
Header For- { Pol. 1
no. of . Example
mat | sign
charact,
CF? CF 13 NR2 § ~ ]111222333.4] Hz | Centerfrequency with
RF 13 NR2 - 1112223334 Hz | active RF span sweep,
otherwise frequency {RF)
CF:SPan? CF:SPAN 1 NR2 1000000.0| Hz | RFspansweep
CF:5Ter? CF:STEP 12 | NR2 2000.0] Hz | parameters
CF:MARKER? CF :MARK 13 | NR2 | - 11122200001 Hz
DIRECT? DIRECT 98 HEX Read complete
instrument setting (see
Service Manual)
ERRORS? ERRORS 2 NR1 1,5,40 Error codes {see Table 2-5)
2) 0 means no error,
Fivi? FM:INT:SYS 7 NRt 75000| Mz | FM modulation source{s)
FM:INT:FI 7 NR1 756001 Hz | and FM deviation
FM:EXT:AC 7 NR1 75000 Hz
FM:EXT:DC 7 NR1 75000 Hz
FM:DUA:AC 7 NR1 750007 Hz Two-tone mod.
FM:DUA:DC 7 NR1 750007 Hz
FM:DUA:IN 7 NR1 73000 Hz Int. two-tone maod.
FM:FSK:NO 7 NR1 75000 Hz FSK polarity normal
FM:FSK:IN 7 NR1 73000] Hz FSK polarity invertad
FM:OFF 0
FM:VarsTer? FM:VAR 7 NR1 20001 Hz | Variation step size of the
FiVi deviation
FM:PREEMPHASIS? FM:PREEMPH 7 NR3 75.08-6] s | FM pre-emphasis
FM: PREEMPH . OFF ¢}
Level:AF? LEVEL:AF 6 NR2Z 0.1256§ V | AFlevel
LEVEL : AF 1 QFF 0
Leve i AF: VAR STERP? LEVEL :AF:VAR & NR2 6.0250) Vv | Variation stepsize of the
AF level
Level[iRF)? LEVEL:RF NR2 | & ~112.8} dBm | RF fevel {into 50 Q) with
LEVEL:RF:QFF active level sweep;
current ievel
Lever[:RF]:Eme? LEVEL :RF:EMF 6 NR2 |+ +120.5 [dBuV | RF level: emf
LEVEL :RF:0FF 0
LeveltRFI:START? LEVEL :RF:S$TART 6 NRZ L+ -112.0| dBm | RF level sweep
LevEL;RF1:STOR? LEVEL :RF:STOP 6 NR2 |+ -92.8| dBm | parameters
Lever[:RF1:STER? LEVEL:RF:STEP 5 NR2 0.2} dB
Lever[:RF:MiaRKER? LEVEL :RF ;MARX [ NR2 + -102.8 | dBm
Lever:RFI:VARSTEP? | LEVEL:RF:VAR 4 NR2 25| dB | Variation step size of the
RF level
Leverl[:RF: OFFSeT? LEVEL:RF:0QFFSET g NR2 | - -200| dB |RFievel offset
LEVEL :RF:QFFSET: 0
OFF
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Message sent by the SMGU to the controller

Number Unit
Data request command 1 Meaning
Header Max.
For- { Pol.
no. of . Example
mat | sign
charact.
LeveLi:RFI: LEVEL:RF: 5 NR2 1.26| dB |RF level correction vaiue
CORRECTION? CORRECTION
Levei [:RF]: LEVEL:RF; 2 NR1 38 Index of RF levei
CORRECT InDEX? CORRECT-INDEX correction value
MEMORY? MEMORY 2 NR1 12 Current memory number
with memaory sweep
MEMORY:START? MEMORY : START 2 NR1 1 Memory sweep
REMORY:STOP? MEMORY : STOP 2 NR1 25 parameters
MEMORY:FASTISTART? MEMORY : FAST: START 4 NR1 10 Fast memory sween
MEMORY:FAST:STOR? MEMORY ; FAST: STOP 4 NR1 150 parameters
PHASE? PHASE : INT 4 NR1 + + 120} DEG | State and value of
PHASE : OFF o phase offset
PHASE:VAR STEP? PHASE : VAR 3 NR?1 10| DEG } Variation step size of
phase offset
PHM? PHM:INT:SY 7 NR2 12.50 | RAD | Modulation source{s) and
PHM:INT:FI 7 NR2 12.50 | RAD {deviation of phase
PHM:EXT:AC 7 NR2 12.50 | RAD | modulation.
PHM:DUA:AC 7 NR2 12.50 | RAD Two-tone mod.
PHM:DUA:IN 7 NR2 12.5Q0 1 RAD Int_two-tone mod.
PHM:OFF 3
PHM:Vagr sTER? PHM:VAR 7 NR2 0.25 RAD | Variation step size of
deviation of phase
modulation
PULsE? PULSE :ON 0 Pulse modulation status
PULSE:QFF 0
REFERENCE OSCILLATOR? | REF:INT 0 Reference freguency
REFIEXT [¢] sGurce
RF? RF 13 NR2 | ~ [111222333.4] Hz |RFwith active RF sweep:
current frequency
RF:START? RF :START 13 NR2 - 11112223334 Hz |RFstartistop sweep
RF:STOP? RF:STOR 13 | NR2 | - {555666777.8| Hz |parameters
RF:STEP? RF:STEP 12 | NR2 2500.0] Hz
RF:LOG STERP? RF:LOG~ST 5 NRZ 001 %
RF:MARKER? RF :MARK 13 NR2 - 12220000000 Hz
RF:VaRr sTERP? RF VAR 12 NR2 2560.01 Hz |RF variation stepsize
RF:OFFSeT? RF:OFFSET 12 NR2 |+ [-107000000] Hz |RFoffset
RF:OFFSET.OFF 0
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Message sent by the SMGU to the controlier

Number Unit
Data request commtand 1) Meaning
Header Max.
For- | Pol.
no. of mat | sign Example
charact.
SPECIAL_FUNCTION? SPECIAL 3 NR1 1.21,103 Codes of activated special
2) functions {see Table 2-2)
0 means no special
function is activated.
SWP:MODE? SWP :MODE: RF:LIN 0 Sweep mode
SWP:MDDE:RF:LOG 0
SWP:MODE:CF:LIN 0
SWP:MODE :AF:LIN g
SWP IMODE AF: LOG ]
SWP:MODE:LEV:RF 1]
SWP : MODE : MEMORY g
SWP :MODE (MEM:FA 9 (Fast memory sweep)
SWP :MOOE :MEM HO ¢ {Fast hop bus mode,
SMGU .56 only)
SWp? SWP:AUT 0 Sweap status
SWPISIN g
SWP 1 MAN 0
SWP:OFF O
SWP:MARKER? SWP :MARKER : ON ] Status of sweep marker
SWP MARKER:0F 3]
TEST:POINT? TEST:POINT 2 NR1 17 Selected diagnostic test
point
TEST:OFF a Diagnostic test off
TEsT:VoLTAGE? TEST:VOLT 8 NRZ | « +1255| V¥ | Voitage at seiected test
point
TEST:OFF 0 Diagnostic test off
Tinme :RF_swe? TIME :RF & NR2 0.025¢ s |Steptimesof currently
Time :CFswp? TIME:CF & NR2 0.0251 s |activated sweep mode
Time:AF_swe? TIME:AF & NR2 0035] s
Tine:LEveL swe{:RF;? TIME:LEV:RF & NR2 0.0257 s
T : MEEMORY _Swe? TIME : MEMORY 6 NR2 0.200( s
Tive:MEMORY Swp
(FAST? {TIME :MEMORY :FAST 8 NR2 0.002| s
Explanations:
Polarity sign: + always with polarity sign
- polarity sign, if negative
No entry no polarity sign
Format: NR1 digits only
NR2 digits and decimal point
NR3 exponeants
HEX hexadecimal digits, beginning with '#H’

1) The unitis not transmitted.
2} The message sent by the SMGU may consist of several numeric values to be separated by commas
{,). The maximal number of characters indicated in the table always refers to one numeric value.
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2.4.3.3 Common, Device-independent Setting Commands
{Common Commands in Accordance with IEEE 488.2)

Table 2-9
Command Mumber, range Meaning
*RST o Reset
Acts like key combination Preset {see section "Preset” 2.3.47) and
o switches 1o messages with header
{such as command HEADER :ONj},
s setsthe terminator intalker mode to New Line +End.
This command does not change the status of the IEC bus interface, the currently
set IEC bus address and the registers of the Service Request function.
*PSC Dori Power On Clear Flag (reset on power-up)
if1: On power-up, Service Request Enable mask register SRE and Event Status
Enabie mask register ESE are additionally cleared.
1f0: The registers mentioned above retain their contents also when the device
isswitched off and on. This enables a Service Request on power-up of the
device.
*0PC — Operation Complete
Sets bit 0 (Operation Complete) in the Event Status Register when all selected
pending device operations have been completed {see section 2.48, “Command
Processing Sequence and Synchronization”).
*CLS — Clear Status
Sets the Event Status Register ESR to zerc. The mask registers of the Service Re-
quest function {ESE and SRE) remain unchanged.
*ESE Jtos11 Event Status Enable
The Event Status Enable mask register is set 1o the specified value which isinter-
preted as decimal number. *)
*SRE 0to 255 Service Request Enable
The Service Request Enable mask register is set to the specified value which is
interpreted as decimai number, *)
*SAV 1t0 50 Save
Saves a device setting (see section 2.3.43, “Store-Recall”).
*RCL Gto 50 Recall
Recaiis a stored device setting {see section 2.3.43, " Store-Recall”).
*Wal - Wait to Continue
Interrupts command execution when afl selected pending device operations have
been completed (see section 2.4.6, “Command Processing Sequence and ‘
Synchronization™).

*) see section 2.4.5, "Service Request and Status Registers”
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2.4.3.4 Common, Device-independent Data Request Commands
(Common Queries in Accordance with IEEE 488.2)

Table 2-10

Data raquest
command

Qutput message

( contains no header}

Max. no. of
digits

Range

Meaning

*HN?

27

{alphanu-
maeric)

identification Query

An identification text is sent via the {EC bus in reply to the *IDN?
command:

ROHDE&SCHWARZ ,SMHUS2.0,1.00

ROHDE&SCHWARZ Manufacturer

SmMMU32 Model {exampie}

0 = Reserved for serial number {not used with
SMHU)

1.00 = Firmware version {example)

#

*OPT?

{alpha-
numericy

Option Query
Transmits information on the fitted options via the 1EC bus.

0:  #f no option is fitted.

*PSC?

Gor1

Power On Status Clear Query

To read the status of the Power on Clear Fiag, see *PSCin Table 2-9.

*orC?

Operation Complete Query

The message " 17 is entered into the output buffer and bit 4 {message
available) set in the status byte, when all selected pending operations
have been compieted (see section 2.4.6, “Command Processing Sequence
and Synchronization™).

*ESR?

Gtos511

Event Status Register Query

The contents of the Event Status Register ESR is output in decimal form
and the register then set to zero.

*ESE?

0to511

Standard Event Status Enable Query

The contents of the Event Status Enable ESE Mask Register is output in
decimal form.

*3$T187

0to 255

Read Status Byte Query

The contents of the status byte is output in decimal form.

*SRE?

910 255

Service Request Enable Query

The contents of the Service Reguest Enable Mask Register is output in
decimal form.

*T57?

0to b2

Seif-test Query

ROM, RAM and EEPROM tests are performed, The result can be obtained
from the cutput message:

0: no error

61: ROMerror

62: RAMerror

65:  Errorinlevel correction vaiues (EEPRONM)

66: Errorinlocal leveling values (EEPROM])

&7: ErrorinSUM1 calibration values (EEPRCM)

68:  Errorin ALC calibration values (EEPROM)
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2.43.5 Examples

{The BASIC commands of the PCAS Controller have been used. The IEC bus address of the SMGU has
been taken to be 28).

1) Basicsetting

IECOUT 28, "*RST" or

IECOUT 28, "PRESET”

2}  Device identification via iEC bus

10 IECTERM 10 {Input terminator: new line)

20 IECOUT 28, “"*IDN?"
30 IECIN 28, AS

40 PRINT A3

3) RFsetting

IECOUT 28,"RF 123, 456MHz" or
IECOUT 28,"RF 123.458E6" or

IECOUT 28,"RF 123456000"

4) RFlevel setting
All the possibilities as outlined effectuate the same setting.

IzCOUT 28, "LEVEL 12.5DBM" or
IECBUT 28, "LEV 12.5" ar
IECGUT 28, "LEVEL:RF 12.50BM" or
IECOUT 28, "LEVEL 119.508Uv" or

IECOUT 28, "LEVEL 0.844V" or
IECOUT 28, "Level 844mVv" or
IECOUT 28, "LEVEL 344My™ or

TECOUT 28, "LEVEL:EMF 1.888Vv"

5) Non-interrupting variation of RF level between 2 pV and 20 pV in steps of 0.2 dB; stop at each
stepfor10ms

10 IECOUT 28, "LEVEL 20uV; ATTEN:FIXED; LEVEL 2uV; LEVEL:VAR 0.2"

20 FOR I% = 1 TO 100

30 IECOUT 28, "INCREMENT:LEVEL”
40 #HOLD 10

50 NEXT I%

The same setting may also be obtained using level sweep:
10 IECOUT 28, *SWP:MODE:LEVEL"

20 IECOUT 28, "LEVEL:START 2uV:; LEVEL:STOP 20uv"

30 IECOUT 28, "LEVEL:STEP §.2dB; TIME:LEVEL 10ms"

40 TECOQUT 28, "SWP:SINGLE"

6) Modulation frequency (AF) and internal frequency modulation setting

TECOUT 28, "AF 12.5KHZ; FM:INT 40KHZ"
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7)  External amplitude modulation setting

IECOUT 28, "AM:EXT 35.5"

8) Storing complete instrument setting in memory location 45

TECOUT 28, "=5AV 45"

9) Switching off the modulation

TECOUT 28, "FM:OFF; AM:QFF"

10) Logarithmic RF sweep

10 IECOUT 28, "SWP:MODE:RF:LOG"

20 IECOUT 28, "RF:START 2MHZ; RF:STOP 2GHZ"
30 IECOUT 28, "RF:LOG_STEP 1PCT; TIME:RF 10ms®
40 IECOUT 28, "SWP:AUTO"

11) Stopsweep

IeCOUT 28, "SWP:BREAK™

12) Reading current RF

10 IECYERM 10 {{nput terminator "new line"}
20 TECOQUT 28,"RF?"

30 IECIN 28,A%

40 PRINT A%

13) Recalling instrument setting stored in step 8)

TECOUT 28,"*RCL 45"
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2.4.3.6 Syntax of Setting Commands and Data Request Commands
{Programming Messages)

Command line

(WSP} Number T(WSP} A Unit

O——i—(WSP)-r Header > T I {W5P) Terminator

Number

(Digit) {} — (Digit) 1— ()

& ,r“—‘“‘]
[ (wspj-{ ]—E(wsp)—— {Digit)
(e}

{i' -}
(Digit} l—"(-) m

| Mantissa Exponent ]

WSP (white space}: One or several characters with ASCl code 0 to 9 or 11 to 32 decimal, especially
space.

Fig. 2-5 Syniax digram of a command line (programming message)

Each command line must end with a terminator. Permissible terminators accepted by the SMGU
without switchover are:

*  New line (ASCl code 10 decimal)

*  End {EO! line active) together with:
p thelast useful character of the command line, or
b thecharacter "New Line”, or

» thesemicolon{(;)

Since the carriage return character (ASCll code 13 decimal) is permissible as an ineffectual filler before
the terminator, also the combination of carriage return + new line is permissible.

AlLIEC bus controllers from Rohde & Schwarz send terminators accepted by the SMGU as standard.
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A command line may require more than one line on the screen of the controlier because it is only
limited by the terminator. Most IEC bus controllers automatically append the terminator to the useful
text.

Also, a command line may contain severai commands {program message units) to be separated by se-
micolons (;).

A command may consist of the following parts:

* Headeronly
Example; FM:OFF

* Header and guestion mark

Example: F\M?

This combination requests the SMGU to provide the required data in an Qutput Buffer in order to
have them transferred via the IEC bus as soon as the SMGU has been addressed as talker.

*  Header and number
Example: FM 55E3; FiV 55kHz

Header and number are to be separated by at least one space {(ASCIl code 32 decimal). in the case
of device-specific commands, the number can be supplemented by a subsequent unit.

Lower-case letters are permissible, being equivalent to the corresponding upper-case letters. Thus,
units can be used in the usual form (e.q. dBm) instead of the upper-case notation (e.g. DEMY), which is
permissible as well.

Additional spaces may be inserted at the following positions:

before a header,

between header and number,

between mantissa and exponent of the number,
between number and unit,

before and after a comma (,) and semicolon (;), and
before the terminator.

h A . A . A

Headers of device-specific commands

The headers are mostly identical with or similar to the respective key designation, which results in
easy-to-read (self-documenting) programs.

Two equivalent command notations are possible for special functions:

» Header 'SPECIAL_FUNCTION' and special function code {as with manual operation)
Example: SPECIAL 1;

» Special commands with higher documentation value for each individual special function

Example: ATTENUATOR:FIXED;

Some special functions (AF Sawtooth Signal inverted, Polarity AM SQU Inverted, Polarity FSK Inverted,
Internal Two-tone Modulation, Level emf, Phase Offset, Fast Memory Sweep) cannot be directly called
up in remote operation via 1EC bus. These settings are selected in the respective commands:

AFWAVEFORM:SAWTOOTH:DOWN, AM:SQUARE:INVERTED, FM:FSK:INVERTED,
AM:DUAL: INTERNAL, LEVEL:EMF, PHASE, SWP:MODE:MEMORY FAST.
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The headers can be abbreviated at will by omitting characters at the end (e.g. LE or LEV instead of LE-
VEL). The shortest-possible notations are shown in the command tables in bold print. However, so as
10 obtain easy-to-read programs, the headers should not be too much shortened.

Many headers consist of several parts separated by colons () (e.g. LEVEL:OFFSET). Each part of the
header may individually be abbreviated in this case (e.g. LEV:OFFS). In accordance with IEEE 488.2
standard, these headers may also comprise a leading colon (e.g. :LEV:OFFS) which, however, does not
influence the effects of the commands with the SMGU.

some headers include the underline character {ASCH code 95 decimal) to improve readability. It must
be written like the letters, but always lies in the range that can be omitted by abbreviation ).

Numbers

Only decimal values are allowed as numbers, the following notations being permissible:

*  With or without polarity sign,
eg. 5, +5 -5

*  \With or without decimal point, any position of the decimal point being permissible,
eg. 1.234, -100.5, 327

*  With or without exponent to base 10, "E” or "e” are used as the exponent character,
e.g. .451, 451E-3, +4.51e-2

*  The exponent is permissible with or without sign, additional spaces are also permissible,
eqg. 15E+3, 1.5E-3, 1.5E3

Leading zeros are permissibie in mantissa and exponent,
e.g. +0001.5, -01.5€-03

The length of the number, inciuding the exponent, may amount up 1o 20 characters. The number
of digits for the mantissa and exponent is only limited by this condition. Digits which exceed the
resolution of the device are rounded up or down; they are always considered for the order of
magnitude (power of ten).

e.g. 150000000, 0.00000032

Note: Specification of the exponent alone (e.g. E-3} is not permissible, but 1E-3is correct.

Ali setting commands that can be assigned a number are indicated in the number columnin Table 2.7.

Unit

Device-specific setting commands permit to append a unit to the number (e.g. 125.3 kHz or 125.3E3
Hz). The permissible units are listed in Table 2-7 {Table of device-specific setting commands). They can
be written in iower-case or upper-case letters. If no unit is used, the default unitis valid, see Table 2-7.

1) The underline character is generated using the "«"key on the R&S Controlters PCA and PUC.

Q10 NN1N 57 7 a3 E-R




2.4.3.7 Data Request and Syntax of the Messages Sent by the SMGU in Talker Mode
to the Controller
{Response Messages)

The SMGU Signal Generator sends messages via the [ECbusifit

1) has been requested by one or more?) data requests (query messages) with a question mark to
provide data in its Output Buffer, and

2} indicates by setting bit 4 (MAV - message available) in the status byte that the requested data are
now present in the Quiput Buffer (cf. section "Service Request and Status Registers”), and

3) has been addressed as a talker
{(BASICcommand "IECIN adr, stringvariable”).

Note that the command line with the data requests must be transmitted immediately before the
talker is addressed. The Qutput Buffer is cleared if a further command line is entered in between.

If the SMGU is addresssed as a talker immediately following the data request without observing item 2
as mentioned above, the bus handshake is blocked until the requested data are availabie. This is useful
with the SMGU Signal Generator since the execution of a data request only requires several
milliseconds (see program example ocutlined in the following).

Program example:

Stop RF sweep at any arbitrary position of sweep and read current frequency.
(BASIC commands of PCA 5; address of the SMGU has been set to 28.)

i0 IECTERM 10 input terminator: new line
20 IECOUT 28, "*RST" Reset, set message with header
30 IECOUT 28, "SWP:MODE:RF:LIN; SWP:SINGLE" Startsweep

50 IECOUT 28, "SWP:BREAK; RF?™ Stop sweep, data request RF frequency

60 IECIN 28, F§ Talker addressing and reading data
70 PRINT F$ RF frequency indicated on controller,

e.g.: "RF 123456789.0"

2) Several data requests must be within one line if the SMGU is to transmit all the relevant messages
at a time.
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The syntax of messages sent by the SMGU is shown in Fig. 2-6. It is similar to that for commands re-

ceived by the SMGU.

Output message line

v f
O Header [ &P} Number Terminator
ASCH text Terminator
Number, NR1 format
.
— o {[igit)
o A
Number, NR2 format
{(+3}
A S P SEYTS PN B
Lo
$P: Space (ASCli code 32 decimal)

ASCll text: Response to commands *IDN?and *OPT? (see Tabie 2-10)

Fig. 2-6 Syntax diagram of messages sent by the SMGU in talk mode

TERMINATOR:CR_NL-END).

The setting "header and numbers” ¢can also be selected by:

p  using the command *RST (Reset), or
» switching on the operating voltage.

219 NN K2

“New Line” (ASCIl code 10 decimal) together with "END" (EO! line active) is used as the
terminator. It is also possible 1o set "Carriage return + new line + end” {(using command TALK_

The commands "HEADER:ON"or "HEADER:OFF" can be used to select whether only the numbers
or the header and the numbers are to be transmitted.




The setting “header and numbers” aliows the messages transmitted by the SMGU to be returned
again to the device in the same form, without any amendments, as setting commands. it is thus
possible to read a setting entered via the keyboard, store it in the controller and repeat it later via
the tECbus.

If the SMGU receives severa!l data requests, it also returns several messages within one line which
are separated by semicolons ;).

Header and numbers are always separated by a space.

*  The headers only consist of upper-case letters and character ":".

*  The syntax of the numbers is shown in Fig. 2-6. Only decimal numbers are transmitted. The length
of the numbers is not constant but depends on the current quantity of the number to be trans-
mitted. (To remain in accordance with [EEE-488.2, ieading spaces are not permissibie). The

maximal iength as well as examples for each message are outiined in Table 2-8 and Tabie 2-10.

*  Several numbers can be transmitted in response to the commands SPECIALFUNCTION? and
ERRORS?, which are separated by comma (,).

The messages sent by the SMGU contain no units. In the case of physical quantities, the numbers
are referred to the basic unit specified in Table 2-8.

2.4.3.8 Alternative Commands and Notations

To obtain a high degree of compatibility with regards to Rohde & Schwarz instrurnents of earlier pro-
duction dates, the SMGU features alternative commands and also accents notations of a different syn-
tax. The following table specifies both possibilities with the SMGU, which are identical as to their ef-
fects.

Table 2-11

Preferred notation

Alternative notation
(in accordance with IEEE-488.2)

*SAV vaiue STORE value
*RCL value RECALL vaiue
HEADER:ON *HDR 1
HEADER: OFF *HDRo

Unit per cent: PCT

%

Units as indicated in the command
tables

Units may be abbreviated {like
header):

Hz KMz, Mrz, GHZ, S, Ms, Us,
PCT, V., Mv, Uv, DBM, DBUv,
Ds, DeG, RaD

Separation between commands:
semicclon(;)

Commad,}

Separation between header and
number: space

No separation character required
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2.4.4 Interface Messages

interface messages (in accordance with 1EC 625-1 and {EEE 488) are transmitted to the SMGU on the
data lines, in which case the Attention line is active (low).

2.4.41 Universal Commands

The universal commands have codes between 10 and 1F hexadecimal (see Table 2-14). They are
effected for all the devices connected to the bus, without these devices being individually addressed
before.

Table 2-12
Command BASIC command with Effect on the SMGU
R&S controllers
DCE 1ECDCL Aborts processing of the currently received com-
{Device Ciear) mandgs and sets the commandg processing software

to a defined initial status. Clears the Qutput Buffer,
The device setting is not changed.

LLO IECLLO The LOC key is disabled.

{L.ocal Lockout)

SPE IECSPE D Ready for serial poll.
(Serial Poll Enable)

SPD IECSPD 1 End of serial poll.
{Serial Poil Disable)

1 The BASIC command "IECSPL adr, status” contains the commands "IECSPE" and
"IECSPD" and additionally reads the status of the device with address "adr” and stores
this in the integer variable "status”.

2.4.4.2 Addressed Commands

The addressed commands have codes between 00 and OF hexadecimal (see Table 2-14). They only act
ondevices currently addressed as listeners ( BASIC command " IECLAD adr").

Table 2-13
Command BASIC command with Effect on the SMGU
R&S controllers
SDC ECSDC Aborts processing of the currently received
(Selected Device Clear) commands and sets the command processing
software to a defined inttial status. Clears the
Output Buffer. The device setting is not changed.
GTL IECGTL Change to iocal status {manual aperation).
{Go To Local)
GET IECGET (PCA) If manual fast memory sweep mode is selected, the
{Group Execute Trigger) HECGXT (PUC) next memaory is accessed.
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ASCH/ISO and IEC Character Set

Table 2-14
Control Numbers Upper case Lower case
Symbols
0 | NUL 16 | DLE 32§ sp | 48 ] 64 | @ | 80 P 96 112 | p
1 isoHieGr| 17 {pctjuo] 33 v Jao | 1 )5t Al jqgior] oa |13 g
2 181X 18 | D2 3t "~ 1s0) 2 ]es | B J82{R Y| b [114] ¢
3 ] ETX 19 | De3 #1367 F ¢ P83 s |99 ¢ j1i5] s
4 jeoTi{spc] 20 |pcajna| 36 ] $ {52 | 4 |68 | o s | T Jioo] d fri6] ¢t
5 |ENQ|Ppc ] 21 INakiPPU| 37§ % | 53| 5 | 89 E 8 | u J101] e 117 u
6 | ACK 22 | SYN 38y & }sal 6 J70] F Jss ] v wz] ¢ frua] v
7 | BEL 23 | eTB 39 “Iss| v le jesrlwlis]g [119] w
8 | 85 |GET] 24 |caN|spEf 40 | ( {56 ] 8 | 72| 0 88| x fwa] h |120] x
9 | HT | TCT | 25 | EM [ 5PD | 4 y Js7 | 9 |73 P pss oy Jios) i 121y
Y 26 | sus a2 4 * | 58 74 L 3 Je ] Z J1e6] § p122] =2
11| vt 27 | ESC 43 1 + {59} ; 75 | K | 91 { 7] x 123 | {
12 | #F 28 | F§ a0 |, teo ] ¢ Jre v |92l v fJros| 1t f2al |
13 | CR 29 | GS as | - et ] = jm7m Mmooz} e m s o}
14 | sO 30 | RS a6 | . fe2 | >y b7e |~ foesa] c bl on |ize]| -
15 | s 31 | us a7 b s pes | ?r s ofes ) - Jivtl e {127 DEL
UNL
Q;d::;:;; (l;"mi::a’rslzls Listener addresses | Talker addresses . dsde:::;::g‘ P
commands
Key:

Interface message

ASCll character

Decimal
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2.45  Service Request and Status Registers

Fig. 2-7 shows the status registers and the links effective between them. To remain in accordance with
the IEEE 488.2 standard, the status byte {STB) and its associated mask register (SRE), which are also

present with devices of earlier production dates,

have been supplemented by the Event Status

Register (ESR) and its Event Status Enable Mask Register (ESE).

Bit number

Significance

Bit number

Significance

Bit number

Significance

Bit number

Significance

Sweep End

Power On

User Request

Command Error

Execution Error

Device-dependent Error

Query Error
Request Control
! ?peration Complete
8 7 6 5 4 3 2 1 0 Event Status
Register
256 | 128 | &4 32 16 8 4 2 1 *ESR?

i

AND AND AND

i

l

|

AND AND AND AND AND AND

Event Status

8 | 716 | 5| 4| 3| 21 1] 0 grable

256 | 128 | 64 | 32 | 16 | 8 | 4 2 1 | YESEwert
l *ESE?
¥ ] ¥ v ¥ ¥ 1 ¥ l
> (OR)
not empty
Output buffer
\
RQS . - Serial Poll
ESB | MAV
M55 < *578?

7 & 5 4 3 2 i 0 Status Byte
128 64 32 16 8 4 2 1

| | l | | | l

AND AND AND AND AND AND AND
| | | i [ I 1 Service Request
7 r ) 4 3 1 ¢ Enabie
5 *SRE value

1 32 1 1

8 v 6| 8 2 romE?

|

Fig. 2-7 Statusregisters
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Table 2-15

Bit allocation of the Event Status Register ESR

Bit Meaning
aurmber

8 Sweep End
ts set when the stop mark is reached in a single sweep.

7 Power On
Is set when the SMGU is switched on or when the power returns following a failure.

] User Request
The user can set this bit by activating special function 62 {in the local status via the keyboard) and thus
generate a Service Request if the mask registers are set accordingly. This function is useful if test routines
require manual operation as well as control via the iEC bus.
This bit can also be set by a signal {positive edge) at the trigger input if special function 41 is activated. This
aliows a service reguest by events {logic signais) from outside.

5 Command Error
Is set if a syntax error is detected during analysis of the received commands. It includes the following errors;
®  Generalsyntax error (ERROR 20}
*  iiegal header (ERROR 23)
®  tegal unit {(ERROR 24)

4 Execution Error
Is set if an error is detected during execution of the commands received (ERROR 1105, 9 to 13, 21, 22, 25,
26, 29, 30}

3 Device-dependent Error
Is set upon occurrence of functional errors (ERROR 40 to 74) and if the external modulation signal is outside
the tolerance range (ERROR 7 and 8).

2 Query Error
This bit is set:
®  ifthe controller wants to read data from the SMGU without having output any Guery message before.
®  if the data present in the Output Buffer of the SMGU have not been read out and instead, a naew

command line is sent to the SMGU. The Qutput Buffer is cleared in this case.

& Ifthe requested data are beyond the capacity of the Output Buffer.

1 Request Control
Not used in SMGU.

G Operation Complete
This bit is set by the command "OPCif ali seiected pending operations have been completed.

Gan ANAN B

eI T AT -




A hitis set to ! in the Event Status Register ESR in the case of certain events (e.g. error, ready signal},
see Table 2-15.

These bits remain set until cleared by one of the following conditions:

by reading the Event Status Register (using the command *ESR)
using the command *CLS
* by switching on the ac supply (the power-on bit is set in this case}.
Using the Event Status Enable Mask Register (ESE), the user can select the bits in the ESR which also
set the sum bit ESB (bit 5 in the status byte) via which a Service Request can be triggered. The sum bitis
therefore set only if at least one bit in the ESR and the corresponding bit in the ESE are set to “1". The
sum bit is automatically cleared again if the above condition is no longer fulfilled, e.g. if the bits in the
ESR have been cleared by reading the ESR or if the ESE has been modified.

The Event Status Enable Mask Register is written to by the command *£5E value” (value is the contents
in decimal form} and ¢an be read again by the command *ESE?. [t is set to “0” upon switch-on of the
acsupply if the power-on-clear flagis " 1" (*PSC 1).

The E5E Mask Register is not changed by other commands or interface messages (DCL, 5DC).

Only the bits listed in the following table are used in the status byte (STB):

Bit number Bus line Designation Meaning

4 ;05 MAV Message Available
indicates that a message is present in the Cutput Buffer which can be read.
The bitis "0" if the Qutput Bufferis empty.

g DIO & Es2 Sum bit of the Event Status Register
% DIC7 RQS Request Service (read by Serial Poll}
MSS Master Status Summary {read by *$787)

Note that the bits of the status registers are numbered from 0 to 7 in compliance with IEEE 488.2
standard, but that the bus datalines are designated DIO 110 DIO 8.

Using the Service Request Enable mask register (SRE), the user can determine whether the RQS bit of
the status byte is also set when the MAV or ESB bit changes from 0 to 1, and whether a Service Request
is sent to the controller by activating the SRQ line. Since each bit in the SRE mask register is assigned to
the corresponding bit in the status byte, the following possibilities exist:

Contents of SRE Set bit No. in
) Effect
{decimal} SRE
0 s no Service Request
16 4 Service Request if the MAV bitis set (message in Qutput Buffer}.
32 5 Service Request if the 5B bit is set {at least 1 bit in the Event Status Register is set and
not masked).
48 445 Service Request in the above two cases,

(s RN WAt L Fallh~de ] I 1N =0 =




The Service Request Enable Mask Register (SRE) is written to by the command *SRE value” {value is the
contents in decimal form) and can be read again using the command *SRE?. it is set 1o "0 upon
switch-on of the ac power if the power-on-clear flag is "1”; the Service Request function of the SMGU
is thus disabled. The SRE mask register is not changed by other commands or interface messages (DCL,
5DQ).

Several devices can trigger a Service Request simultaneously; the open collector drivers generate an
OR function on the SRQ line. The controlter must read the status bytes of the devices in order to iden-
tify the device which has triggered the Service Request. A set RQS bit {(bit 6/DIQ7) indicates that the de-
vice sends a Service Request.

The status byte of the SMGU can be read in the following ways:

* by means of command "*STB?".

MSS (Master Status Summary) is transferred as bit 6. MSS is 1 if at least 1 bitis set in the status byte
and the correspanding bit in the SRE Mask Register is also set.

The contents of the Status Byte (including MSS bit} is output in decimal form. It is, however, not
possible to determine a set MAV bit in this way. The status byte is not changed by reading out, and
a present Service Request is not cleared.

* by means of a Serical Poll.
{With R&S controllers: IECSPL adr, status.)
The contents is transferred in binary form as one byte. RQS (Request Service) is sent as bit 6. RQS is
set if the device addressed has triggered the Service Request. The RQS bit is then set to “0” and the
Service Request becomes inactive; the other bits of the status byte are not changed.

RQSis also cleared if MSS is cleared, e.g. by setting the SRE Mask Register to 0.

The status byte is cleared:
* by means of *CLS at the beginning of a command line.
The Output Buffer {and thus the MAV bit) is cieared at the beginning of a command line. *CLS
clears the ESR (and thus the ESB bit). This in turn clears the MSS or RQS bit and the Service Request
message.
* by handling the entries in the status byte:
with the MAV bit set: by reading the contents of the Dutput Buffer (IECIN adr,A$)
with the ESB bit set: by reading the Event Status Register (IE¢ OUT adr, "$ESR?"
IEC IN adr, ES).

This also clears the MSS or RQS bit in the Status Byte and the Service Request.
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Program examples:

{The command set of the IEC bus controller PCA has been used; the IEC bus address of the SMGU
has been set to be 28).

In the first program example, a Service Request is triggered on detection of an error, the type of

error being determined from the Event Status Register.

10
20
3c

168
110
12¢
130
148
158
156
17¢
186G
180
209
214
220
235
24§
368

389
380

TECTERM 10

ON SRQ GOSUB 100

IECOUTR28, "=CLS:H *ESE 60; *SRE 32'|'
!

REM = m = o e e e e

REM  SERVICE REQUEST ROUTINE

REM === mm = mm e

IECSPL 28, S%

IF (S% AND 64) = O THEN GOTO 300
IECOUT28, "$ESR?"

IECIN 28,ES
EX =VAL({E$)
IF (E% AND 32) <>0 THEN PRINT "COMMAND ERROR®

IF (E% AND 18) <0 THEN PRINT "E£XECUTION ERROR"

IF {E% AND 8) <>0 THEM PRINT "DEVICE-~DEPENDENT ERRQR™

IF (EZ AND 4)
ON SRQ GOSUB 100
RETURN

<>C THEN PRINT "QUERY ERROR"

REM == o oo e e

REM Service Reguest not from SMGU

ON SRQ GOSUB 100
RETURN

K19 NN1N KD 71N
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for Service Request in the event of error

SRQ not from SMGU
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in the second example a service request is set off by a signal at the trigger input of the SMGU
while a sweep is being executed. The controller reads out the current frequency. The sweep serves
to search for spurious responses of receivers. (The trigger signal is generated by the receiver). In
addition, at the end of the sweep a service request is set off.

10 IECTERM 10 Input terminator: new line

20 ON SRQ GOSUB 100

30 IECOUTR28, "*CLS:; “ESE 320; *SRE 32"; SPECIAL 41" e {0 Service Request at Sweep End or
40 IECOUT28, "SWP:MODE:RF:LIN" due to a trigger input (User Regest)

50 IECOUT28, "RF:START 1IMHz; RF:STOP 2GHz”
60 IECQUT28, "RF:STEP 5 kiz; TIME:RF_SWF 1Cms®

70 IECOUT28, "SWP:SINGLE" Seiect and start Sweep
80 X =20

g0 GOTD 80 o Wait loop

100 REM = mm o o o i st e

110 REM  SERVICE REQUEST ROUTINE

128 REM = e e e e e e

3130 IECSPL 28, 5%

140 IF (S% AND 64) = 0 THEN GOTQ 230 SRQ not from SMGU
158G IECOUT28, "=ESR?"

160 IECINZ8, £% Read and evaluate Event Status
176 E2 = VAL{E$) Register

180 IF (EX AND 256) <>0 THEN PRINT "Sweep ended" : STOP
180 IF (EX AND 64) = O THEN GOTO 239

200 IECQUT28, "RF?-
210 IECINZSB, F$ :I] Read out current frequency
220 PRINT "RF= ": F§: "Hz™

230 ON SRQ GOSUB 100
240 RETURN
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2.46 Command Processing Sequence and Synchronization

The Generator features a maximal transmission rate of 19 000 characters/sec. for receiving of data. The
received commands are first stored in an Input Buffer, which can accomodate a maximum of 150 to
170 characters. Once the terminator has been received, the commands are processed in the sequence
in which they were sent. During this time, the {EC bus can be used for communication with other
devices.

Command lines which exceed the capacity of the input Buffer are processed in several parts. The bus is
occupied during this time,

The commands *OPC and OPC? (Operation Complete) are used as feedback information indicating the
time when processing of the received commands is terminated and the output signal of the SMGU has
settled on the new values:

b *OPCsets bit 0 in the Event Status Register,
» *OPC? provides the message “ 17 in the Output Buffer and sets bit 4 (MAV) in the status byte,

if all selected pending operations have been completed.

If the Service Request Enable Register (SRE) or the ESE for command *OPC are appropriately set, both
command *OPC and command *OPC? can trigger a Service Request.

The command *OPC allows for a simplified method of synchronization, see the program example
outiined below.

This method of synchronization is recommended if another device, which requires the settled signal of
the SMGU, is to be requested to start a measurement via the 1EC bus.

Following *WAI, the SMGU does not process the new commands until ail preceding commands have
been compietely executed and the output signal of the SMGU is exactly settied. Thus, overlapping
command execution, which may occcur only in the following exceptional cases, can be avoided.

With the majority of the commands, no additional settling time is required for the output signal fol-
lowing command processing. An exception to this is the switching of the mechanical attenuator,
which is initiated by the commands LEVEL(:RF), INCREMENT:LEVEL(:RF), DECREMENT:LEVEL{:RF),
*RST, PRESET, *RCL, RECALL, as well as by switching on the amplitude moduiation (AM). Switchover of
reference frequency is another exception (REFERENCE_OSCILLATOR:INTERNAL/EXTERNAL).

The additional settling time then required is automatically taken into consideration when ¢commands
*OPC, *OPC? or *WAJ are used.

Program example:

The program example shows an easy method of synchronization. The command *OPC? generates a
message as soon as the preceding commands are executed and the output signal of the SMGU is
settled. Since this message is to be read in line 30, the bus handshake is halted untii the message is
available. (BASIC commands of PCAS; SMGU address 28).

10 IECTERM 10 input terminator: new line
20 TECOUT 28, "RF 123MHZ; LEV 11.5DBM; *QPC7"
3¢ IECIN 28, A% AS not used further

40 REM The SMGU has executed

45 REM the commands ia line 20.

50 REM Its output signal is settled

55 REM and can be used e.g. for measurements.
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2.4.7 Error Handling

Any errors detected by the SMGU in connection with operation via the |EC bus are indicated by setting
a bit (bit 2, 4 or 5) in the Event Status Register {see Table 2-9). Functional errors are signalled by
setting bit 3. These bits remain set until the ESR is read or cleared by the command *CLS. Thisis in line
with the |EEE 488.2 standard and enables triggering of a Service Request and program-controlled
evaluation of the type of error (see 1st program example as outlined at the end of section 2.4.5).

Maore detailed information is contained in the error codes which, just like with keyboard operations,
are read out in the MODULATION/AF display. The display is overwritten by the next command, how-
ever, and is therefore not always visible with |EC bus operation. it is therefore possible to have these
error codes read out via the IEC bus using command "ERRORS?' . If several errors are detected, the
error codes are separated by commas. Code "{” indicates that no errors are currently detected. input
errors (codes 20 to 31) are cleared following readout and by means of command *RST. Al other errors
are indicated as long as the cause for error has not been removed.

2.4.8 Resetting of Device Functions

The following Table lists the various commands and events which cause individual device functions to
be reset.

Event
tHfect Switching on the operating BCL, SDC Commands
voltage (Device Clear,
Selected Device Cleary | "CHS | *RST | PRESET
Power-On-Ciear-Flag
0 1
Basic device setting - - - - yes yes
{see section “Preset”, 2.3 .45)
SetEvent Status Register ESRto yes yes - yes - -
zero
Setmask registers £5E and SRE to == yes - - - -
zZero
Ciear Cutput Buffer yes yes yes 2} 2) 2}
Delete Service Request yes D - 3 - -
Messages from the SMGU: yes yes ~ - yes d
Setting "HEADER:ON”,
Talker terminator
Newtine + End
Reset command processing and yes yes yes -~ - -
Input Buffer

U ¥es, but “Service Request on power on” is passible.
2 Yes, if command is positioned at the beginning of a command line.
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249 lLocal/Remote Switchover
The device is always in the local status when switched on (manual operation).

if the SMGU is addressed by a controller as a listener (using the BASIC commands IECOUT or I1ECLAD in
the case of R&S controllers), it enters the remote status {remote control} in line with the standard and
remains in this mode even after data transfer has been completed. The REM LED is continuously
illuminated to indicate remote control status. All controls on the front pane! except the LOCAL key are
disabled.

There are two possibilities how to return to the local status:

*

with the addressed command GTL {Go to Local) from the controller.

* by pressing the LOCAL key. Data output from the controlier to the SMGU should be stopped be-
fore pressing the LOCAL key since otherwise the SMGU will immediately return to the remote
status again. The function of the LOCAL key can bhe disabled by the controller sending the
universal command LLO {Local Lockout).

The other device settings are not modified when switching from Remote to Local or vice versa.

2.4.10 Interface Functions

According to the IEC 625-1 standard, devices which can be remote-controlled via the IEC bus can be
equipped with different interface functions. The following table lists the interface functions valid for
the SMGL:

Abbreviation in

accordance with 1EC Interface functions
625-1
SH1 Source Mandshake,
full capability
AHI Acceptor Handshake
full capability
L& Listener,

full capability, unaddress if MTA

76 Talker,
full capability,
capability to reply to serial poll, unaddress if MLA

SR1 Service Request,
full capability

PPO Parailel Poli,
not available

RL1 Remote/local switchaver,
full capability

oC1 Device Clear,
full capability

D71 Device Trigger,
full capability

co Controller,
not available

o490 ANTA BN 3 1N EE




2.4.11 |IECBus Connector and Bus Lines

The IEC bus connector is positioned on the rear panel of the instrument. The SMGU is equipped with a
24-contact socket in compliance with the |EEE 488 standard.

D10 DID GND GND GND LOGIC
6 8 (B B (10) &N

HO § DIO | REN jGND | GND [GND
5 7 @& [0y

(- o [31

[ [ws] :t
2
a8
[as]
jas]
jus]
260
%8
]
£

IS RED

O

"

3
[mn
w e
=a]
=uj
jn]
[an]
[s5]
(=5

DI {210 [E0I NRFD] IFCIATN
§ 3

DIC  DHO DAV NDAC SRG SHIELD
2 4

Fig. 2-8 Pin assignment

The standardized interface contains three groups of bus lines:
1) Data bus with 8 lines DI0 1 to DIO 8.
Data transmission is bit-parallel and byte-serial with the characters in 1SO-7 bit code {(ASCH code).

DIO 1 represents the least significant and DIO 8 the most significant bit,

2) Control bus with 5 lines.
This is used to transmit contral functions:

ATN {Attention)
becomes active Low when addresses, universal commands or addressed commands are transmitted
to the connected devices.

REN {Remote Enable)
enables the device to be switched to the Remote status.

SRQ (Service Request)
enables a connected device to send a Service Request to the controller by activating this line.

IEC (interface Clear}
is activated by the controller in order to set the iEC interfaces of the connected devices to a de-
fined status.

EG! (End or Identify)
can be used to identify the end of data transfer and is used with a parallel poll.
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3) Handshake bus with 3 lines
The handshake bus is used to control the data transfer sequence.
NRFD {Not Ready For Data)
An active Low on this line signals to the talker/controller that one of the connected listener devices

is not ready to accept data.

DAV (Data Valid)
is activated by the talker/controiler shortly after a new data byte has been applied to the data bus.

NDAC (Not Data Accepted)
is held at active Low by the connected device until it has accepted the data present on the data
bus.

Detailed information on the data transfer sequence is available in the i£C 625-1 standard.
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3

Maintenance

3.1 Required Equipment
Note: For troubleshooting, we recommend the Service Manual (Order number: 820.3677.24)
. . o R&S Use described in
item Equinment Required specifications equipment section
H Frequency counter 1Hzto 216 GHZ includedin §3.2.4/.30
resolution 0.1 Hz FSB
2 RF spectrum analyzer 100 Hz to 8 GHz, k3B 323/5/6/.7/8/.13
synthesizer tuning, t.21/7.23/7.24
dynamicrange 100 dB
AF spectrum analyzer 100 Hz 1o 1 MHz,
sensitivity 0.2 uV
3 Storage oscilloscope BOS 323
4 Controller with IEC 625/IEEE 488 interface, PCAS 3.2.3
BASIC
5 Signal generator with high spectral 0.1 MHzto 2,16 GHz, SMGU 32.7/8/.10/.13/.15
purity $5B noise level < -130d8¢ {.187.19/.20/4.22/7.25
at 1 GHz/20 kHz /.26/.27/129/32/.33
7.347
[ Phase noise test setup Mixer 10 MHz to 2.16 GHz, lowpass 32778
1.5 Mkz, preamplifier with 40-dB
selector, input noise
< 2 nv {1 Hz)
7 Qscilicscope Laboratory oscilloscope, BOL 3.2.7/8/.16/.237.31
duai-channel with de coupling
& RF power meter 100 kHzt0 2.16 GHz NRV 3211714
g Precision attenuator 910 120 dB, resolution 6.1 dB DPSP 3.2.12
10 Testreceiver 160 MHz, ESV 3212
sensitivity < 0 dBpV
11 | VSWRbridge 10 MHz to 2.16 GHz, ZRB2 3213
directivity > 35 dB
12 | Adjustable dc voltage source Ste 10V NGT 20 3.215/7.21
13 | RF power ampiifier 10 MHz t0 2.16 GHz, 3215
power > 1W
14 | Audio anaiyzer Generator up to 100 kHz, levei Upka 32.1G/.16/177 .18/
meter, distortion meter A9/ 20722725126/
277.297.322/ 33134
15 | Modulation anaiyzer 100 kHzto 1.36 GHz, FAM 3.2.10/.18/7.197.207
AM, FM, &M, error < 1 % 227.257.26/7.271.2817
29/ 31732133734
16 Mixer 10 MHz to 2.16 GHz, high lavel 3.2.10/.187.197 .20/
221.251.267.271.29/
327/.33/34
17 | Pulse generator Puise repetition frequency up to 3.2.23/.24/.31
10 MHz, TTL leve!
18 | Sampling oscilloscope Bandwidth >2 GHz
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3.2

Checking the Rated Specifications

The measured values and tolerances listed below do not take the accuracy of the measuring

instruments display into consideration.

3.2.1 Displays and Keyboard

Special function 72 (display test) can be used to
switch on all displays and LEDs for checking
purposes. The keyboard can be checked by
noting the response on the displays when keys
are pressed,

3.2.2 Frequency Setting
The frequency setting can be checked using a fre-
qguency counter (3.1, item 1) whose reference fre-
quency is synchronized with that of the SMGLU.

SMGU settings:
Test frequency, unmodulated, level 0 dBm

®  Recommended test frequencies:

1000 MKz, 1010 MHz, 1020 MHz, 1030 MHz,
1040 MHz, 1399 MHz, 1401 MHz, 1799 MMz,
1801 MHz, 2160 MHz, 800 MHz, 600 MH2, 400
MHz, 300 MHz, 200 MEz, 150 MHz, 100 MHz,
75 MHz, 50 MHz, 37 MHz, 25 MHz, 19 MHz,
10 MHz.

@ Switch on special function 21 (125 MHz
heterodyne band), recommended test
frequencies:

124.999999 MHz/ 100 MHz/ 10 MHz.

The accuracy of the measured values must be of
the same magnitude as the counter resolution.

3.2.3  Settling Time

A crystal-based spectrum analyzer with video
output (3.1, item 2) in combination with a
storage oscilloscope (3.1, item 3) is suitable for
measuring the settling time. The spectrum
analyzer is operated as an edge demodulator
with a 0-Hz span. Start and stop frequencies are
sent from a controller (3.1, item 4) via the {EC bus.
The storage oscilloscope is connected to the
video output of the analyzer and triggered by
the positive edge on the EOI line of the IEC bus. If
the controller now switches from the start
frequency to the stop frequency, the settiing
process appears on the screen of the storage
oscilloscope.

MaAm o ARAA A

Test setup:
10 MHz ref.
SMiGL Analyzer
5 ]
@ @
; e BE ]
Video
P O
Controtier gQt J
Oscilloscope
Fig. 3-1
Preparation:

°

Synchronize the reference frequencies of the
SMGU and analyzer,

Establish the IEC bus and RF connections, con-
nect the storage oscilloscope to the video
output of the analyzer, iink the trigger
connection to the EQ! line {pin 3) of the IEC
bus.

Set the stop frequency, unmodulated with a
tevel of C dBm, on the SMGU.

Set the time base to 2 ms/div on the storage
oscilloscope, and a suitable sensitivity for the
video output of the analyzer. Set cydiic
triggering for the calibration, and external
triggering by the positive edge at approx. 1.5
V for the measurement.

Set the reference level on the spectrum
analyzer to -5 dBm, the amplitude scaie to 1
dB/div, the resolution bandwidth to 10 kHz,
the video bandwidth to 1 MHz and the span
to 100 kHz.

Now increase the center frequency, starting
fram the end frequency, until the lower filter
edge passes through the center of the screen.

Now reduce the span to 0 Hz and calibrate
the frequency scale on the (free-running)
oscilloscope by means of 100-Hz steps on the
SMGU.




Test procdure:

® First thestart frequency and then the stop
- frequencyis sent from the controller. The
settling cure appears on the screen of the
externaily tiggered oscilloscope. The relative
deviation om the nominal frequency after

10 ms mustbe less than 1 E-6.

Recommendea test frequencies:

999 Mkz ¢ 1001 MHz

1000 M2z to 2160 Mz
1399 niHz to 1401 MHz
1799 MHz t0 1801 MHz
1000 MMz t0 1040 MHz

it is sufficient to measure frequencies in the
Jupper octave since all other frequencies are
generated from these by division or mixing.

BASIC program for the controller:

10 Smgu = 28: IECTERM 1

(20 IECDCL:HOLD 508

30 TECOUT Smgu, "LEV 0DBM™

40 INPUT "Start frequency in MHz";Fi$

50 INPUT "Stop frequency in MHz";F2§

60 IECOUT Smgu,"RF™+F1§+"MHI"

70 HOLD 200

80 IECOUT Smgu,"RF™+F2§+"MHZ"

80 INPUT "Repaat”;¥W$

100 IF W$ = "J" THEN GOTOQ 60 ELSE GOTO 40

3.2.4 Reference Frequency

Allow the SMGU to warm up for approx. 30
minutes.

Connect a calibrated frequency counter (3.1, item
1) to the EXT.REF output (at the rear of
instrument) and measure the frequency.

The relative frequency error in the rated
temperature range must not exceed

1E-9 per day of operation + 1E-7

819.0010.52

3.2.5 Harmonic Spuriae

The harmonic spuriae are checked using a
spectrum analyzer (3.1, item 2) connected to the
RF output of the SMGL.

Test procedure:

® Set test frequencies from 100 kHz to 2160
MHz with a level of 13 dBm, unmodulated,
on the SMGU.

®» Check the levels of the harmonic spuriae
using the spectrum analyzer. Make sure that
the spectrum analyzer is not overdriven.

The level of the harmonic spuriae must never
exceed -30 dBe.

3.2.6  Nonharmonic Spuriae

The measurement is carried out in the same
manner as that of harmonic¢ spuriae, with a jevel
of 10.6 dBm in this case. Since the signal/noise
ratios to be measured usually exceed the
specifications of the spectrum analyzer, it is
necessary to carefully distinguish any spurious
signals that are found.

To do this, the level on the SMGU ¢an be reduced
by 2.5 dB. If the level of the interference product
decreases by more than 2.5 dB, it is an intrinsic
spurious product from the analyzer.

The level of the spurious signal should be less
than -100 dB¢ at frequency settings =1 GHMz, and
less tham -34 dBc at frequency settings > 1 GHz.

Recommended setting on spectrum analyzer:
Span 500 Hz, resolution bandwidth 100 Hz, video
bandwidih 30 Mz, synchronize reference fre-

quencies of analyzer and DUT.

SMGU settings:
10.6 dBm, FM EXT 0 Hz, AF O Hz
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The following measurements can be used to
determine the device-specific mixing products:

-~ Spurious signals must be looked for at ail
multiples of 40.5 MHz at each of the follow-
ing frequency settings on the SMGU:

807.5 MHz / 81C MHz / 10125 MHz /
1215 MHz / 1620 MHz /2025 MHz.

SMGU setting:

15.62 MiHz

~ Search frequencies:

130/260/390/145.62/98.76/83.14/67.52/
51.8/36.28/5.04 MHz

SMGU setting [MHz] Search frequency [MHz]
1000.625 1001
1001.015625 1600.79063
1009.3125 1009.4025
1015.640625 1015.68563
1024.546875 1024.56187
1027.578125 1027.60312
1031.5625 10305625
10225625 1023.1425
1615.78125 1015.18125%
1009.46875 1310.07875
16043125 1404.9925
1031.13054 1036 74826
1022.443181 1023443181
1009.821428 1610.678568

3.2.7  S5B Phase Noise

To measure the 55B phase noise, the foilowing
equipment is required: a second signal generator
{3.1, item 5), a phase noise test setup consisting
of a mixer with lowpass and preamplifier (3.1,
item 6), an oscilloscope (3.1, tem 7} and a
spectrum analyzer (3.1, item 2).

The two signal generators must be set to the test
frequency and synchronized with a 90° shift in
phase {phase quadrature). Mixing down to 0 Hz
suppresses the RF carrier, and the phase gquadra-
ture provides the mixers with a voltage cor-
responding to the difference in phase between
the input signals.

K16 NN K2

This can be measured by the AF spectrum ana-
lyzer and a calculation performed to give 55B
phase noise.

Test setup:
SMGU
Noisa test setup
O
SN & DAt
10 MHz ref, °
1 dc
e—
2nd signal generator Oscilioscope
Analyzer
Fig. 3-2
ileasurement:

@ Set the levels of the two signal generators
according to the specifications of the mixer
used.

s  To carry out a calibration, set the preampli-
fier to 0 dB and detune one signal generator
by 100 kMz. Measure and record the refe-
rence value on the analyzer at 100 kHz.

¢ Retune the signal generator and produce
phase guadrature by switching on special
function 23 {phase offset ON) and adjusting
the output voltage of the mixer to 0 V using
the spinwheel,

# Set the preamplifier to 40 dB and read the
noise voltage on the analyzer normalized
over a bandwidth of 1 Hz {noise level).

®  To obrtain the final result, take the reading
from the reference leve!l and add 6 dB for the
2nd sideband that was measured as well
{correlation) and 40 dB for the gain switch-
over to this difference. If the $/N ratio of the
second signal generator is not at least 10 dB
better than that of the device-under-test, the
noise component of the reference generator
must aiso be determined and included in the
calculation.
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Example:

The reference level is measured as 12 dBm. A
noise level of -78 dBm {1 Hz) is found at 20 kHz.
The difference is 90 dB plus the correction for the
second sideband and the gain switchover giving
an $/N ratio of 136 dB or a noise fevel of -136 dB¢
{dB referred to the carrier power). If two identi-
cal signal generators were used, the result must
be reduced by a further 3 dB for the (uncorrela-
ted) noise power of the reference generator. The
final result is then -139 dBc.

The following noise levels shouid be obtained
and not exceeded:

Test frequency 1 GHz

Offset from 1 3.2 10 201 100| 1000| kHz

carrier

Levei{typ)] 115] 118§ 130] 134} 131) 142].dBc

5SB phase noise by 20 kHz from carrier

Carrier
frequency

0.1t015.625 100 500] 1000; 2000] MHz

tevel (typ.) 1470 1501 140 134] 128]-dBc

Level (guar.) <141|{<144}<136{<130|<124] -dBc

3.28 Broadband Noise

The broadband noise is measured using the test
setup of 3.2.7 (55B phase noise). The calibration is
also the same. To carry out the measurement,
detune the signal generators until the frequency
difference fails within the stop band of the
lowpass {>2 MHz). The spectrum analyzer then
shows a 1-MHMz section of the widehand power
spectrum produced by the two signal generators.
This range corresponds to the carrier offset of the
difference frequency to the difference frequency
minus 1 MHz. The measured power must be
halved because of the mirror inversion of the
spectrum about the zeroline.

Test procedure:

s Carry out the first two steps as described in

3.2.7.

s Detune the deviation frequency {>2 MHz,
even more recommended deviation frequen-
cy 5 MHz).

214 NNiN 872

® Set the preampiifier to 40 dB and read the
noise voltage on the analyzer at a center
frequency of approx. 100 kHz, normalized to
a bandwidth of 1 Hz (noise level).

& Evaluate by taking the result from the
reference level and adding 43 dB for the gain
switchover and the reflection band. The
measured value is the total noise power of
both signal generators. The noise component
of the reference transmitter must aiso be
determined and incorporated in the
calculation if the S/N ratio of the second
signal generator is not at least 10 dB better
than that of the device-under-test. A further
correction of 3 dB is necessary if the two
transmitters are identical.

Recommended test frequencies: 10, 31, &2,
124, 248, 498, 998, 1399, 2160 MHz.

The corrected measured values should be
below -140 dBc (1 Hz).

3.2.9 Residual FM

The residual FM of the SMGU cannot be mea-
sured using commercially-available demodula-
tors. With the measurement of the S5B phase
noise, the measurement of the spurious FM is no
tonger required since the former is more
sensitive.

3.2.10 Residual AM
Testsetup asin 3.2.18.
Test procadure:

®  Set various test frequencies, unmodulated,
with a level of 0 dBm on the SMGU.

¢ Read the unweighted residual AM on the
modulation analyzer, with a 30-Hz highpass
and 20-kHz lowpass with an rms detector,

The residual AM should not exceed 0.01%.
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3.2.11 Output Level

Test setup:

Connect power meter (3.1, item 8) to the RF
output connector.

Testv procedure:

® Set an RF level of 0 dBm, unmodulated, on
the SMGU. Measure the level at output
frequencies from 100 kiHz to 2160 MHz.

The frequency response determined (difference
between smallest and largest levels) must not
gxceed 1dB.

3.2.12 Calibrated Attenuator

Correct operation of the calibrated attenuator
can be checked by comparing it with a precision
attenuator using a sensitive test receiver.

Test setup:

Connect a precision attenuator (3.1, item 3} 1o
the RF output of the SMGU and a fest receiver
{3.1, item 10} to the output of the attenuator
using screened RF cables.

Test procedure:

e Set SMGU and test receiver to 100 MMz,
attenuator to 120 dB attenuation and SMGU
to 13 dBm, unmodulated.

¢ Read the level on the test receiver and record
as the reference value. it should be approx. 0
dBuv, Select the test bandwidth so that the
value can be read exactly.

®» Repeat the measurement with the values
shown in Table 3-1.

The indication on the test receiver must not
deviate from the reference value by more than 1
dB plus the attenuation error of the reference
attenuator.

Table3-1
Level on SMGU Attenuation of
grecsion attenuator
[dBm] [dBm]
13 120
10.5 117.5
8 115
3 110
-7 100
227 80
47 60
87 40
-87 20
-1G7 0

(R RS WATAT N AT i ]

3.2.13 OutputReflection Coefficient

The output reflection coefficient can be checked
using a VSWR bridge (3.1, item 17), a second
signal generator (3.1, item 5) and a spectrum
analyzer (3.1, item 2}.

Test setup:

10 MHz ref,

2nd signal generator } Analyzer

[ ]

- O

Gﬁo

RF in
- O P
bridge
Device-under- »-.-? 9
test Test TReflected out

port
{direct on output connector)

A

Fig. 3-3
Test procedure:

®  Set the test level and test frequency, un-
modulated, on the SMGU.

e Set the specirurm analyzer to the test fre-
quency and test level with a 10 kHz reso-
fution and video bandwidth, 0 Hz span, linear
scale and sweep time of 30 ms.

¢ Detune the second signal generator by 100
Hz referred to the test frequency and first set
to minimum level, ummodulated.

®  Position the line displayed on the spectrum
analyzer approximately in the center of the
screen Dy changing the reference level and
then read and note the level as the reference
level.

®  Unscrew the bridge from the SMGU and in-
crease the level on the second signal gene-
rator until the reference level is shown again
on the analyzer.

® Connect the bridge to the SMIGU again. A
wavy line is now displayed on the spectrum
analyzer which represents the VSWR of the
SMGU. The VSWR can be calculated from the
maximum and minimum voltages using

VEWR = Ve Vimin

The VSWR must not exceed 1.5 at test levels
=0dBm and 1.8 at test jevels >0 dBm.




3.2.14 Transient-free Level Settings

The transient-free level settings can be checked
at the RF output of the SMGU using a power
meter (3.1, item 8).

Preparation:

e Set 100 MHz, unmodulated, with a level of 10
dBm on the SMGU,

» Activate special function 1 (Transient-free
Level Settings).

Tast procedure:

e Note the level on the power meter as the re-
ference value or set the power meter to 0 dB
for relative measurements.

» Reduce the level on the SMGU in steps of 5dB
(most conveniently by programming VAR
STEP and using the arrow keys).

The following deviations should be met:

At -5dB £0.1d8
At-10dB +0.2dB
At-i15dB +0.3dB
At-20dB * 0.4dB

3.2.15 Overvoltage Protection
Test setup:

In order to check the overvoltage protection,
connect an adjustable dc voitage source (3.1,
item 12) via a 50-Q resistor or a signal generator
(3.1, item 5) with a series-connected power
amplifier with a power output of more than 1
Watt (3.1, item 13) to the RF putput connector of
the SMIGU.

Test procedure:

2 Set 100 MHz, unmodulated, at a level of -120
dBm onthe SMGU.

»  Apply the dc voltage via the 50~ resistor.

GAan ANIN %

The overvoltage protection circuit must trigger at
a voltage >3 V and <10 V and with both
polarities.

® Connect the signal generator to the RF

cutput of the SMGU via the power amplifier
and apply frequencies between 16 and 2160
MMz,

The overvoltage protection circuit must trigger at
an applied RF power of 0.5t0 1T W.

3.2.16 AF Generator

in order to check the AF generator, connect an
audio analyzer {3.1, item 14) to the AF connector
of the SMIGU.

® Set AF 100 kHz on the SMGU and read the
actual frequency on the audio analyzer. This
must be between 99996 and 100004 Hz.

& Set AF 1 kHz and AF LEV 1000 mV on the
SMGU and read the actual value on the audio
analyzer. It must be between 9895 and
1010.5 mV.

¢  Vary the AF from 10 Hz to 100 kMHz on the
SMGHU and observe the level on the audio
analyzer. The frequency response flatness,
i.e. the difference between the largest and
smaliest levels should be <<0.4 dB up to 20
kHz and <0.6dB up to 100 kHz.

e Set AF 1t kHz and AF LEV 500 mV on the
SMGU and determine the distortion using the
audio analyzer. itshould be <0.1%.

s  Switch on the fixed-frequency generator
using SHIFT FIXED and measure the level and
distortion at the two fixed frequencies, limits
as above.

s Connect the oscilioscope (3.1, item 7) to the
AF ouiput, switch on the synthesizer again
using AF INT/ON and check the squarewave
and sawtooth waveforms at 1 kHz. The peak
value should be the same as with a sinewave,
the waveforms should have no overshoots.
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3.2.17 Checking Level Monitoring at
the External Modulation Inputs

in order to check the monitoring circuits, connect
the generator output of the audio analyzer (3.1,
itern 14} to the external modulation inputs,

Tast procedure:

2 Select AM EXT AC or FM EXT AC on the
SMGU.

® The display EXT LOW should appear for
generator levels below 0.98 £0.01 Vpeay and
the display EXT HIGH at levels above 1.02
+0.01 Vpear, both displays should be off
between these values.

3.2.18 AM Modulation Depth
Test setup:

i order to check the modulation characteristics,
connect a modulation analyzer (3.1, item 15) to
the RF output of the SMGU and an audio ana-
lyzer (3.1, item 14) to the AF output of the modu-
lation analyzer.

Connect the generator output of the audio ana-
lyzer to the external modulation input connector
on the SMGU.

For measurements at carrier frequencies above
1360 WHz, convert the RF output signal of the
SMGU to the operating frequency range of the
modulation analyzer using a second signai gene-
rator (3.1, itemn 5) and a mixer {3.1, item 76). The
second signal generator is operated unmodula-
ted as a local oscillator with a level of 16 dBm and
set 10 MHz below the test frequency.

Test procedure:

#  Setalevel of 4.6 dBm and AM INT with 0.1 to
£80% modulation depth at 1 kHz AF {recom-
mended values: 30% and 80%) on the SMGU.
Vary the carrier frequency from 100 kHz to
2160 MHz.

® Read off the modulation depth on the modu-
lation analyzer.

The deviation of the measured modulation depth

from the set value must not exceed 4% of the
display + 1%.
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3.2.19 AM Freguency Response

Test setup asin 3.2.18
Test procedurs:

¢ Setalevel of 4.6 dBm and AM EXT AC with
80% rmodulation depth on the SMGU. Vary
the carrier frequency from 100 kHz to 2160
MHz.

® _Set the generator level of the audio analyzer
1o 1 Vpeak.

e Determine the modulation frequency res-
ponse flatness by varying the AF.

The modulation frequency response flatness (dif-
ference between largest and smallest modula-
tion depth) should not exceed 1 dB between 10
Hz and 20 kiHz.

3.2.20 AM Distortion
Testsetup asin 3.2.18
Test procedure:

& Setalevel of 4.6 dBm and AM INT with 60%
modulation depth at t kHz AF on the SMGU.
Vary the carrier frequency from 100 kHz to
2160 MHz.

s Read off the distortion on the audio ana-
lyzer.

The distortion must not exceed 2% .

3.2.21 AMODC

Tast setup:

Connect an RF analyzer (3.1, item 2) to the RF
output of the SMGU and a variabie DC voltage
source (3.1, itemn 12) to the external AM input of
the SMGU.

Test procedurs:

s Set AWM EXT DC with 100% modulation depth
- at a level of O dBm and various carrier fre-
- quiencies on the SMGU.

s - Ohserve the level on the RF analyzer when
varying the applied DC voltage,

The level should increase by & £0.2 dB when
varying the DC voltage 1o + 1 V and should drop
by at least 30 dB at voltages below -1 V.




3.2.22 incidental @M in AM mode

Testsetupasin3.2.18
Test procedure:

» Set various test freguencies on the SMGU
with alevel of 0 dBm at AM INT 30% and AF 1
kHz.

* Measure the resulting phase modulation on
the modulation analyzer with a 20-kHz low-
pass and peak weighting.

The measured spurious meodulation must not
exceed 0.2 rad at carrier frequenciés up to 2000
MHz and 0.4 rad above 2000 fiHz.

3.2.23 Digital AM {AM Square)

The dynamic range can be determined using a
spectrum analyzer (3.1, item 2} at the RF output
of the SMGU.

# Connect a pulse generator {3."2; item 17} to
the AM EXT connector and set AM SGQUARE
100%.

¢ Determine the output level of the SMGU at
various carrier frequencies with high and low
signals applied. The difference should always
be >30dB,

» Connect an oscilloscope (3.1, item 7) to the
video output of the analyzer and operate the
analyzer in linear mode with a resolution
handwidth and a video bandwidth of 1 MHz,
span 0 Mz, as a demodulator at the test fre-
quency. :

The rise and fall times measured on the
oscilloscope from 10 ta 90% of the amplitude
must not exceed 2 us. ‘

3.2.24 Pulse Modulation

The ON/OFF ratio can be determined using a
spectrum analyzer (3.1, item 2} at the RF cuiput
connector of the SMGU.

e Connect a pulse generator (3.1, item 17} 10
the PULSE socket on the rear panel of the
SMGU and switch on pulse modulation.

¢ pDetermine the output level of the SMGLHat

various carrier freguencies with high and low
signals applied. The difference should always
be >80 dB.

819.0010.52

To measure the rise time, connect a sampling
oscilloscope to the RF output of the SMGU. The
oscilloscope should be triggered externaliy by the
pulse generator.

* Set carrier frequencies >125 MHz on the
SMGU.

® Set a squarewave pulse sequence with a
frequency of approx. 10 MHz, TTL level, on
the pulse generator.

¢ Evaluate the blanked RF signal on the
oscilioscope.

The rise time, i.e. the time taken for the signal to
rise from 10% 1o 90% of the RF amplitude,
should be <20 ns. The same applies to the fall
time, L.e. the time taken for the signal to fall from
90% to 10% of the RF amplitude.

3.2.25 FM Deviation Setting
Test setup asin3.2.18
Test procedure:

® Set RF 100 MHz with a level of 6 dBm and FM
INT with a deviation of 10 Hz to 100 kkz at 1
kiz AF on the SMGU {recommended values:
131030 and 100 kM=),

® Read the FM deviation on the medulation
analyzer.

The measured deviation must not differ from the
set value by more than 3% of the display or 20
Hz.

3.2.26 FM Frequency Response
Test setupasin3.2.18
Test procedure:

& “Set BRF 100 MHz, a level of 6 dBm and FM INT
with a deviation of 50 kHz on the SMGLL.

® Determine the moduiation frequency res-
ponse by varying the AF of the SMGU from 20
Hz to 100 kHaz.

The modulation frequency response {difference
between largest and smallest modulation depth}
should not exceed 0.5 dB.
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Hemn ) Measure-
N Characteristic mentin MIN ACTUAL MAX Unit
o section
17 1AM modulation depth 80 % 3.218 76 84.2 %
30 % 28 322 %

i8 | AM frequency response 3.2.19

10 Hz to 20 kHz o 1 dB
1% 1AM distortion 3.2.20 e 2 %
20 1 AMDC 3.2.21

at+ 1V 58 5.2 dB

at=1.1V e -3C dB
21 | Incidental &M with AM 3.2.22

up to 2000 MHz e 0.2 rad

above 2000 MHz e 0.4 rad
22 | Digital AM {AM Square) 2.2.23

Dynamic range 30 . dB

Riseffall time - 2 s
23 1 Pulse modulation 3.2.24

ON/OFF ratio 80 —— dB

Rise/fall time _ e 20 ns
24 | FM deviation error 3.2.25

at 1k (.87 1.03 kHz

at 3 kHz 2.91% 3.09 kHz

at 10 kHz 870 10.3 kHz

at 30 kHz 291 30.9 kHz

at 100 kMz 87.0 103 kHz
2% | FM frequency response 3.2.26

20Hz 1o 100 kHz o 0.5 dB
26 | FM distortion 3.2.27

without pre-emphasis — 0.2 %

with pre-emphasis e i %
27 | FM pre-emphasis 3.2.28

50 ps 115.4 129.4 kkz

75 s 169 189 kkHz
28 |incidental AM with EM 3.2.29 - g1 %
29 | Freguency deviation with FiM 3.2.30

ac -— 10 Hz

de 100 kHHz - 1010 Hz
30 FSK moduistion 3.2.31

Deviation a6 104 kHz

Risg/fall 1ime e 10 us
31 | &M deviation error 3.2.32

at0.1rad 0.084 0.106 rad

at0.3rad 0.284 0.316 rad

at 1.0rad 0.95 1.05 rad

at3.0rad 2.85 3.15 rad

at 10rad 49.50 10.5 rad
32 | M frequency response 3.2.33 e 1 dB
33 | &M distortion 3.2.34 e 0.5 %

819.0010.52 3.14 E-5
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