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Certified Quality System 

Qualitatszertifikat 

Sehr geehrter Kunde, 

Sie haben sich fur den Kauf eines 

Rohde & Schwarz-Produktes ent- 

schieden. Hiermit erhalten Sie ein 

nach modernsten Fertigungsme- 

thoden hergestelltes Produkt. Es 

wurde nach den Regeln unseres 

Qualitatsmanagementsystems 

entwickelt, gefertigt und gepruft. 

Das Rohde 8 Schwarz-Qualitats- 

managementsystem ist nach I S 0  

9001 zertifiziert. 

Certificate of quality 

Dear Customer, 

You have decided to buy a 

Rohde & Schwarz product. You 

are thus assured of receiving a 

product that is manufactured 

using the most modern methods 

available. This product was de- 

veloped, manufactured and 

tested in compliance with our 

quality management system stan- 

dards. 

The Rohde & Schwarz quality 

management system is certified 

according to I S 0  9001. 

Certificat de qualit6 

Cher client, 

Vous avez choisi d'acheter un 

produit Rohde & Schwarz. Vous 

disposez donc d'un produit fabri- 

que d'apres les methodes les plus 

avancees. Le developpement, la  

fabrication et les tests respectent 

nos normes de gestion qualite. 

Le systeme de gestion qualite de 

Rohde & Schwarz a kt6 homolo- 

gue conformement a la norme 

I S 0  9001. 



Safety Instructions 

This unit has been designed and tested according to the standards outlined overleaf and has leff the 
manufacturer's premises in a state fully complying with the safety standards. 

In order to maintain this state and to ensure safe operation, observe the following instructions, symbols 
and precautions. 

When the unit is to be permanently cabled, first connect protective ground conductor before 
making any other connections. 

Built-in units should only be operated when properly fitted into the system. 

For permanently cabled units without built-in fuses, automatic switches or similar protective 
facilities, the AC supply line shall be fitted with fuses rated to the units. 

Before switching on the unit ensure that the operating voltage set at the unit matches the line 
voltage. 

If a different operating voltage is to be set, use a fuse with appropriate rating. 

Units of protection class I with disconnectible AC supply cable and plug may only be operated 
from a power socket with protective ground contact. 

The protective ground connection should not be made ineffective by an extension cable. 

Any breaking of the protective ground conductor within or outside of the unit or loosening of the 
protective ground connection may cause the unit to become electrically hazardous. 

The protective ground conductor shall not be interrupted intentionally. 

Before opening the unit, isolate i t  from the AC supply. 

Adjustment and replacement of parts as well as maintenance and repair should be carried out only 
by specialists approved by R & S. 

Observe safety regulations and rules for the prevention of accidents. 

Use only original parts for replacing parts relevant to safety (e.g. power onfoff switches, power 
transformers or fuses). 

Also observe the additional safety instructions specified in this manual. 

Explanation of Symbols Used 

A - Read operating manual, observe the safety symbols used 

A - Caution, shock hazard 

, 

@ - Protective ground connection 

- Unit ground 

- Equipotential (floating ground) 



EC Certificate of Conformity 

Certificate No.: 95021 64 

This is to certify that: 

Equipment type Order No. Desiqation 

SMG-B1 0802.0005.02 Reference Oscillator OCXO 
SMG-B2 0802.0405.02 AF Synhesizer 
SMG-B3 0801.9609.02 X Output 

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 electromagnetic compatibility 
(891336lEEC revised by 91 /263/EEC, 92/31 IEEC) 

Conformity is proven by compliance with the following standards: 

Affixing the EC conformity mark as from 1995 

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

Munich, 27.1 1.95 Central Quality Management FS-QZ / Becker 
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2 Preparation for Use and Operation 

The values specified in this section are not guaranteed; only the 
specifications of the data sheet are binding. 

All underlined numbers refer to the items of front and rear 
views Figs. 2-1 and 2-2 in the Appendix. 

2.1 Legend to Front and Rear Views Figs 2-1 and 2-2 

Label 

FREQUENCY 

PARAMETER ON/OFF 

MODULATION 

DATA ENTER/UNITS 

AMPLITUDE 

Function 

RF display. Further informa- 
tion in section 2.3, Opera- 
tion. 

The PARAMETER ON/OFF keypad 
is used to set the parameter 
to which numerical entries 
and variations then apply. 
Parameters can be switched on 
or off using the ON/OFF keys. 
Further information in sec- 
tion 2.3, Operation. 

Display of the modulation 
depth, deviation and AF. 
Further display functions in 
section 2.3, Operation. 

Numerical keypad for the 
parameter set in the PARA- 
METER keypad. 
Further information in sec- 
tion 2.3, Operation. 

Display of the RF or AF 
level. Further display func- 
tions in section 2.3, Opera- 
tion. 



VARIATION 

SWEEP 

POWER 

LOCAL 

IEC ADDR 

Function I 
Keypad to vary the parameter 
set in the PARAMETER keypad 
using the rotary knob or the 
STEP ++ keys. 
Further information in sec- 
tion 2.3, Operation. 

Keypad to select the operat- 
ing mode and to switch the 
sweep on and off. 
Further information in sec- 
tion 2.3, Operation. 

BNC output of internal AF 
signal; level adjustable 
with SMG-B2 AF synthesizer 
option. Further information 
in sections "Internal AF 
Modulation Frequency" and 
"AF Arnpli tude" . 

BNC inputs for external modu- 
lation signals. Input impe- 
dance 100 ki2 ( 6 0 0  a ) .  
Further information in sec- 
tion "Modulation, External 
Source". 

Power switch I 
RF output, 
N socket 50 Q. 

Key for switching to manual 
operation and for entry or 
display of IEC-bus address. 
Further information in sec- 
tion "IEC-bus Address". 



No. - 
13 - 

- 

Labe l  F u n c t i o n  

REMOTE 

SHIFT 

STATUS 

INSTR PRESET 

MEMORY 

O p t i o n  SMG-B1 
R e f e r e n c e  O s c i l l a t o r  

O p t i o n  SMG-B2 
AF S y n t h e s i z e r  

O p t i o n  SMG-B3 
X O u t p u t  

LED to  i n d i c a t e  t h e  remote 
s ta te .  

Key t o  select  t h e  SHIFT func-  
t i o n s .  F u r t h e r  i n f o r m a t i o n  
i n  s e c t i o n  2.3, O p e r a t i o n .  

Key f o r  s t a t u s  c h e c k  or f o r  
i n s t r u m e n t  p r e s e t .  F u r t h e r  
i n f o r m a t i o n  i n  s e c t i o n s  
" S t a t u s  " and " I n s t r u m e n t  
Presetn . 

Keypad to  s tore  i n s t r u m e n t  
s e t t i n g s ,  t o  c a l l  stored 
s e t t i n g s  and f o r  t h e  s e q u e n c e  
f u n c t i o n .  F u r t h e r  i n f o r m a t i o n  
i n  s e c t i o n  " S t o r e  - R e c a l l "  
and "Sequence" .  

The i n s t r u m e n t  i s  f i t t e d  w i t h  
o p t i o n s  a s  g i v e n  by t h e  ad- 
h e r e d  l a b e l s .  

Fuse  v a l u e s  f o r  t h e  d i f f e r e n t  
AC power s u p p l  ies. 

Fuse  h o l d e r  and power s u p p l y  
selector.  

Power s u p p l y  c o n n e c t i o n .  



L a b e l  

-@ AM EXT ( X-Axis) 

-@ FM/@M EXT (Z-Ax i s )  

AF INT 

' fEC 625 I E E E  488 

F u n c t i o n  

3  c u t - o u t s  p r o v i d e d  e i t h e r  
f o r  f i t t i n q  t h e  c o r r e s p o n d i n g  
f r o n t  p a n e l  s o c k e t s  t o  t h e  
r e a r  p a n e l  or f o r  accommodat- 
i n q  t h e  s o c k e t s  X-Axis and  
Y-Axis i f  t h e  X O u t p u t  o p t i o n  
SMG-B3 is f i t t e d .  

O u t p u t  o f  t h e  i n t e r n a l  r e f e r -  
e n c e  f r e q u e n c y  ( l e v e l  0 dBm) 
w i t h  a n  i n t e r n a l  r e f e r e n c e .  
I n p u t  o f  t h e  e x t e r n a l  r e f e r -  
e n c e  f r e q u e n c y  ( l e v e l  > I 0 0  mV 
s i n e  wave or TTL) w i t h  a n  
e x t e r n a l  r e f e r e n c e .  

I The i n p u t  or o u t p u t  f r e q u e n c y  
c a n  be s e l e c t e d  a s  5 MHz or 

' 10  MHz u s i n g  a n  i n t e r n a l  
j umper .  
F u r t h e r  i n f o r m a t i o n  i n  sec- 
t i o n  " I n t e r n a l / E x t e r n a l  Ref-  
e r e n c e  F r e q u e n c y " .  

IEC-bus c o n n e c t o r  f o r  remote 
c o n t r o l .  

I C u t - o u t  p r o v i d e d  f o r  f i t t i n g  
1 t h e  f r o n t  p a n e l  RF o u t p u t  t o  
1 t h e  r e a r  p a n e l .  

BNC i n p u t  f o r  p u l s e  modula-  
t i o n  (TTL i n p u t ) .  
I f  t h e  TTL s i g n a l  is a t  LOW ': 

l e v e l ,  t h e  RF l e v e l  is 
b l a n k e d .  
F o r  f u r t h e r  i n f o r m a t i o n ,  see ' 

s e c t i o n  " M o d u l a t i o n ,  PMn. 



2.2 P r e p a r a t i o n  f o r  U s e  - 

2.2 .1  Power  S u p p l y  F u s e  

  he power s u p p l y  f u s e  is l o c a t e d  i n  t h e  h o l d e r  2 ( F i g s .  2-2 a n d  
2 - 3 ) .  The v a l u e  o f  t h e  f u s e  f o r  d i f f e r e n t  power  s u p p l i e s  c a n  b e  
o b t a i n e d  f rom t h e  l a b e l  18 ( F i g .  2-2). The f u s e  h o l d e r  c a n  b e  re-  
moved by i n s e r t i n g  a s c r e w d r i v e r  i n t o  t h e  c u t - o u t  o n  t h e  r i g h t ,  

F i g .  2-3 Power s u p p l y  p l u g ,  v o l t a g e  selector a n d  f u s e  h o l d e r  

2.2.2 AC Power  S u p p l y  

The SMG c a n  b e  u s e d  w i t h  power s u p p l i e s  o f  400 V, 120 V, 220 V 
a n d  240 V. Check t h a t  t h e  v o l t a g e  se lec tor  1s se t  t o  t h e  correct 
s u p p l y  b e f o r e  u s i n g  t h e  i n s t r u m e n t .  To a d j u s t  t o  the l oca l  s u p -  
p l y ,  i n s e r t  t h e  r e q u i r e d  f u s e d  i n s e r t  t h e  f u s e  h o l d e r  a g a i n  a n d  
ro t a t e  u n t i l  t h e  v a l u e  o f  t h e  power s u p p l y  is a t  t h c  t o p  u n d e r -  
n e a t h  t h e  arrow, 

A f u s e  t y p e  T 2 .0  D is r e q u i r e d  f o r  100 V a n d  120 V a n d  t y p e  
T 1 .6  D f o r  220 V and  240 V. 

2 . 2 . 3  Rack H o u n t i n g  

T h e  SMG c a n  be f i t t e d  i n t o  a n y  19" rack u s i n g  the 19" a d a p t e r  
Z Z A - 9 3  ( O r 4 .  No. 3 9 6 . 4 8 9 2 . 0 0 ) ,  

When f i t t i n q  i n t o  a r a c k ,  e n s u r e  t h a t  the a i r  i n l e t  t h r o u g h  t h e  
p e r f o r a t i o n s  i n  t h e  s i d e  p a n e l s  ?r.d ".he a i r  o u t l e t  a t  t h e  rear  
a r e  not impeded.  

F i t t i n q  i n s t r u c t i o n s  a re  i n c l u d e d  w i t h  t h e  19" a d a p t t r ,  



The s i g n a l  g e n e r a t o r  SMG o u t p u t s  s i q n a l s  b e t w e e n  1 0 0  kHz and  
1 0 0 0  MHz a t  t h e  RF o u t p u t  i n  a  l e v e l  r a n q e  f rom 413 dBm ( 1 6  d R m )  
t o  - 1 4 0 . 4  dBm w i t h  AM, PM, FM or + M .  Two-tone m o d u l a t i o n  is  a l s o  
p o s s i b l e  a s  w e l l  a s  s i m u l t a n e o u s  AM and PM or  AM and  QM. The 
o u t p u t  s i q n a l  may b e  set a t  a  f i x e d  f r e q u e n c y  or s w e p t ,  

A s i q n a l  i n  t h e  f r e q u e n c y  r a n a e  f rom 10 Hz t o  100 kHz w i t h  a n  am- 
p l i t u d e  r a n g e  f rom 1 mV t o  1 V (Vrms) is  a v a i l a b l e  a t  t h e  AP 
o u t p u t  i f  t h e  SMG is f i t t e d  w i t h  t h e  o p t i o n  AF S y n t h e s i z e r  SMG- 
B 2 .  

The SMG can h e  set  v i a  t h e  k e y b o a r d ,  r o t a r y  knob  and t h e  IEC-bus 
i n t e r f a c e .  

F i g ,  2-4 SMG f r o n t  p a n e l  



S e l e c t i ~ n  of p a r a m e t e r s  

The PAWETER ON/ PF keypad 2 is  used t o  se t  t h e  p a r a m e t e r  f o r  
which n u m e r i c a l  e n t r i e s  and v a r i a t i o n s  t h e n  a p p l y .  The se t  p a r a -  
meter is i n d i c a t e d  by an LED. Only one p a r a m e t e r  can  be s e t  a t  a 
t i m e .  The o n l y  e x c e p t i o n  is  t h e  STEP p a r a m e t e r  which can  be se t  
a t  t h e  same time as a n o t h e r  p a r a m e t e r  ( t o .  e n t e r  t h e  s t e p  s i z e  f o r  
t h e  STEP f u n c t i o n ) .  

The SHIFT p a r a m e t e r s  ( b l u e  l a b e l )  £START, ~ S T O ~ ,  f ~ ~ p ,  
TIME/STEP, RF OFFSET, LEVEL OFFSET and SPECIAL are se t  by p r e s s -  
i n g  t h e  SHIFT key 1 4  b e f o r e  t h e  p a r a m e t e r  key .  

F i g .  2-5 PARAMETER ON/OFF keypad 

i t c h i n g  the p a r  eters on and off 

P a r a m e t e r s  which can be s w i t c h e d  on and o f f  a re  AM, FM, @MI AF, 
LEVEL, RF, OFFSET and LEVEL OFFSET. 

The p a r a m e t e r s  are  s w i t c h e d  on by p r e s s i n g  t h e  p a r a m e t e r  key and 
t h e n  one of  t h e  t h r e e  ON k e y s  (INT/ON, EXT A C ,  EXT D C )  i n  t h e  
p a r a m e t e r  keypad.  The p a r a m e t e r s  a re  t h e n  s w i t c h e d  t o  t h e  s t o r e d  
v a l u e  o f  t h e  l a s t  s e t t i n g .  

The p a r a m e t e r s  can  a l s o  be s w i t c h e d  t o  n u m e r i c a l  e n t r y  u s i n g  one  
o f  t h e  ENTER/UNITS keys .  I f  t h e  d a t a  i n p u t  is  t h e n  o m i t t e d ,  t h e  
p a r a m e t e r  is set a g a i n  t o  t h e  s t o r e d  v a l u e  of  t h e  l a s t  s e t t i n g .  

The p a r a m e t e r s  a re  s w i t c h e d  o f f  by p r e s s i n g  t h e  p a r a m e t e r  key and 
t h e n  t h e  OFF key i n  t h e  ON/OFF key column o f  t h e  p a r a m e t e r  f i e l d .  



Fig. 2-6 DATA and FNrTER/UNITS keypad 

Numerical e n t r y  

PARAMETER - DATA - ENTER/UNITS 
Rximple : RF 

MHz 

13 
The p a r a m e t e r  need n o t  be se t  a g a i n  f o r  f u r t h e r  e n t r i e s  o n c e  i t  
h a s  been  s e t  ( p a r a m e t e r  LED o n ) .  T h i s  d o e s  n o t  a p p l y  t o  t h e  SHIFT 
p a r a m e t e r s  ( b l u e  l a b e l )  fSTARTr f s T o P r  f ~ ~ ~ p ,  TIME/STEP, KF 
C)FFSET, LEVEL OFFSET and SPECIAL which o n l y  r ema in  s e t  f o r  - one  
e n t r y .  

The v a l u e  is se t  by p r e s s i n g  one  o f  t h e  ENTER/UNITS k e y s .  

Numerical  e n t r i e s  must a l w a y s  be t e r m i n a t e d  by p r e s s i n g  one  o f  
t h e  FNJTGR/UNITS ~ e y s .  Any o f  t h e  f o u r  ENTE.R/UNITS k e y s  can b e  
used f o r  p a r a m e t e r s  w i t h o u t  a u n i t .  

Example: 
DATA EMTER/UNITS 

C a l l  memory RC L 
l o c a t  i o n  
s e t t i n g  5 C J  

S w i t c h  on SHIFT 
s p e c i a l  f u n c t i o n  ,-, 1 SPECIAL 
A F  a m p l i t u d e  (51 rzI 



Correction of entry 

An entered value can be cleared before beinq set (i.e. before 
pressinq one of the ENTER/UNITS keys) by pressing the key of the 
set parameter (LED on) or one of the other parameters. 

The SHIFT function (set by pressinq the SHIFT key) can be cleared 
by pressinq the SHIFT key aqain. 

Changing the unit 

In order to change the displayed unit of a parameter, set the 
parameter in the parameter keypad and press the required unit in 
the ENTER/UNITS column. 

For example, if the level is displayed in mV and is to be dis- 
played in dBm, proceed as follows: 

PARAMETER ENTER/UNITS 

LEVEL 

El 
The parameter key need not be pressed aqain if the parameter is 
already set (LED on). 

Displays 

The RF is output with up to 10 diqits in the FREQUENCY display - 1. 

The followinq are also output in this display: 

- sweep parameters, 
- step size for STqP variation of RF, 
- frequency offset, 
- memory sequence, 
- status codes of the set special functions, 
- the note A L C - C A L I h r during execution of the 
"calibration routine for level control voltaqe from table" 

- external reference mode and 
- IEC-bus address. 

The following are output in the MODULATION display - 3: 

type of modulation switched on, 
modulation depth and deviation, 
A F  , 
step sizes for the STEP variation of the modulation parameters 
and AF, 
status codes of function errors, input errors and overranqe/ 
underranqe sett inqs, 
reference LOW or HIGH if the external modulation voltage is 
not equal to 1 V (Vrms). 



The f o l l o w i n g  a r e  o u t p u t  i n  t h e  AMPLITUDE d i s p l a y  - 5: 

- l e v e l  o f  t h e  RF or AF o u t p u t ,  
- s t e p  s i z e  f o r  t h e  STEP v a r i a t i o n  o f  t h e  RF or AF l e v e l ,  
- l e v e l  o f f s e t ,  
- v a l u e  o f  t h e  n o n - i n t e r r u p t i n g  l e v e l  s e t t i n g ,  
- memory l o c a t i o n  c a l l e d  i n  s e q u e n c e  mode, 
- n e a s u r e d  v a l u e s  o f  i n t e r n a l  t e s t  p o i n t s  ( s e l f - t e s t )  and 
- r e f e r e n c e  OVERLOAD i f  t h e  RF o u t p u t  is  e x t e r n a l l y  o v e r l o a d e d  

and n 1-1 I -I :I - r e f e r e n c e  LII- .  I. C. _I depend ing  on t h e  o p t i o n s  f i t t e r l .  

Display of  the SHIFT parameters 

The SHIFT p a r a m e t e r s  ( b l u e  l a b e l )  a r e  o u t p u t  i n  t h e  c o r r e s p o n d i n g  
d i s p l a y  a s  l o n g  a s  t h e  p a r a m e t e r  key  is k e p t  p r e s s e 8  f o l l o w i n g  
s u b s e q u e n t  s t r o k i n g  o f  t h e  SHIFT key .  

Display o f  entered numerical value 

During e n t e r i n g  a  n u m e r i c a l  v a l u e  (DATA k e y s ) ,  t h e  d i g i t s  o f  t h e  
newly e n t e r e d  v a l u e  a r e  c o r r e s p o n d i n g l y  o u t p u t  i n  t h e  d i s p l a y  o f  
t h e  r e l a t e d  p a r a m e t e r .  

Variation 

The p a r a m e t e r s  API m o d u l a t i o n  d e p t h ,  FM d e v i a t i o n ,  3M d e v i a t i o n ,  
AF ,  RF and LEVEL c a n  be v a r i e d .  The SHIFT p a r a m e t e r s  c a n n o t  be 
v a r i e d .  

The p a r a m e t e r  c u r r e n t l y  set  i n  t h e  p a r a n e t e r  keypad c a n  be v a r i e d  
u s i n g  t h e  STEP + +  k e y s  i n  t h e  v a r i a t i o n  keypad - 6. 

The p a r a m e t e r  se t  i n  t h e  p a r a m e t e r  keypad c a n  a l s o  b e  v a r i e d  
u s i n g  t h e  r o t a r y  knob u n l e s s  t h e  HOLD f u n c t i o n  or  MAN SNEEP is 
se t .  

The v a r i a t i o n  u s i n g  t h e  STEP + +  k e y s  c a n  b e  made i n  i n d i v i d u a l  
s t e p s  or  r e p e a t e d l y ,  f i r s t  s l o w l y  and t h e n  f a s t e r ,  by p r e s s i n g  
t h e  key  c o n t i n u o u s l y .  F u r t h e r  i n f o r m a t i o n  i n  s e c t  i o n s  "Var i a -  
t i o n "  . 

Fig .  2-7 V A R I A T I O N  keypad 



Sweep 

The generator provides a staircase sweep with an adjustable step 
size for the RF and, if fitted with the option AF synthesizer 
SMG-B2, also for the AF. 

The sweep parameters (SHIFT parameters) fSTARTr fSToPl 
fsTEPr TIME/STEP are defined by numerical entries. 

The sweep is switched on and off and the mode selected using the 
keys in the SWEEP keypad - 7. Further information in sections 
"Sweep". 

Fig. 2-8 SWEEP keypad 

Stone - recall 
The generator can store settings which can later be recalled. 
This function is accessed using the keys in the MEMORY keypad 
16. Further information in sections "Store - Recall" and "Sequen- - 
ce" . 

Fig. 2-9 MEMORY keypad 

Special funeti 

Special functions extend the settings indicated by the labelling 
of the keys. Further information in section "Special Functions". 



I n p u t  e r r o r s  a r e  i n d i c a t e d  i n  t h e  m o d u l a t i o n  d i s p l a y  by b r i e f  
o u t p u t  o f  t h e  s t a t u s  c o d e  i d e n t i f y i n g  t h e  e r r o r  and f l a s h i n g  o f  
t h e  STATUS LED. 

 unction errors a r e  i n d i c a t e d  by c o n t i n u o u s  f l a s h i n g  o f  t h e  
STATUS LED.  The s t a t u s  c o d e  d e s c r i b i n g  t h e  e r r o r  a p p e a r s  i n  t h e  
m o d u l a t i o n  d i s p l a y  when t h e  STATUS key  is p r e s s e d .  

O v e r r a n g e / u n d e r r a n g c  s e t t i n g s  a r e  i n d i c a t e d  by c o n t i n u o u s  1 i g h t -  
i n g  up o f  t h e  STATUS LED.  The s t a t u s  c o d e  d e s c r i b i n g  t h e  s e t t i n g  
a p p e a r s  i n  t h e  m o d u l a t i o n  d i s p l a y  when t h e  STATUS k2y is p r e s s e d .  

C o n t i n u o u s  l i g h t i n g  up  o f  t h e  STATUS LED i n d i c a t e s  t h a t  a  s p e c i a l  
f u n c t i o n  is s w i t c h e d  o n .  The s t a t u s  c o d e  d e s c r i b i n g  t h e  s p e c i a l  
f u n c t i o n  is o u t p u t  i n  t h e  E r e q u e n c y  d i s p l a y  by p r e s s i n g  t h e  
STATUS k e y .  F u r t h e r  i n f o r m a t i o n  i n  s e c t i o n  " S t a t u s " .  

C-bus address  

The  IEC-bus a d d r e s s  c a n  b e  o u t p u t  i n  t h e  f r e q u e n c y  d i s p l a y  a n d  
s e t  v i a  t h e  k e y b o a r d .  F u r t h e r  i n f o r m a t i o n  i n  s e c t i o n  "IEC-bus  
~ i l d r e s s " .  

I n s t r u m e n t  preset  

Th? g e n e r a t o r  is s e t  t o  a  d e f i n e d  b a s i c  s t a t u s  by t h e  k e y  s e q u e n -  
ce S i I IFT - INSTX PRESET. F u r t h e r  i n f o r m a t i o n  i n  s e c t i o n  " I n s t r u -  
ment  P r e s e t " .  



2.3-1 Status Upon Switching On 

The g e n e r a t o r  h a s  t h e  same s t a t u s  when s w i t c h e d  on  as b e f o r e  
s w i t c h i n g  o f f .  

Exceptions: 

+ Loca l  mode is a l w a y s  s e t  

+ An SRQ can  be o u t p u t  on t h e  I E C  bus  e a c h  time t h e  i n s t r u m e n t  is  
s w i t c h e d  on  

+ Auto s e q u e n c e  is s w i t c h e d  o f f  

+ For  s e t t i n g  t h e  r e g i s t e r s  o f  t h e  s e r v i c e  r e q u e s t  f u n c t i o n ,  see 
s e c t i o n s  " S e r v i c e  Reques t  and S t a t u s  R e g i s t e r s "  and " R e s e t t i n g  
D e v i c e  F u n c t i o n s " .  

A f u n c t i o n  t e s t  is c a r r i e d  o u t  f o l l o w i n g  swi tch-on .  The ROM and  
RAM c o n t e n t s  a r e  checked.  The LED o f  t h e  STATUS key  f l a s h e s  if a n  
error is d e t e c t e d .  The a s s o c i a t e d  s t a t u s  d i s p l a y  is o u t p u t  i n  t h e  
m o d u l a t i o n  d i s p l a y  by p r e s s i n g  t h e  STATUS key.  

The preset s t a t u s  is se t  i f  t h e  s t a t u s  p r i o r  to  s w i t c h - o f f  c a n n o t  
be set a g a i n  b e c a u s e  o f  a  memory error. 

Display: F o l l o w i n g  swi tch-on ,  t h e  set IEC-bus a d d r e s s  is b r i e f l y  
' o u t p u t  i n  t h e  f r e q u e n c y  d i s p l a y  and t h e  i n f o r m a t i o n  on 
t h e  o p t i o n s  f i t t e d  (SMG-BI, SMG-B2, SMG-B3) i n  t h e  am- 
p l i t u d e  d i s p l a y .  



2.3.2 Internal/External Reference Frequencg 

The i n t e r n a l  s t a n d a r d  r e f e r e n c e  s o u r c e  of  t h e  SMH is a 50-MHz 
c r y s t a l  o s c i l l a t o r .  H igher  r e q u i r e m e n t s  w i t h  respect to  f r e q u e n c y  
a c c u r a c y  a r e  s a t i s f i e d  by t h e  o p t i o n  R e f e r e n c e  O s c i l l a t o r  SMG-B1, 
OCXO. Subsequen t  f i t t i n g  o f  t h i s  o p t i o n  i s  d e s c r i b e d  i n  s e c t i o n  
"Opt ions" .  

I n  i n t e r n a l  r e f e r e n c e  mode, t h e  i n t e r n a l  r e f e r e n c e  s i g n a l  w i t h  a 
f r e q u e n c y  o f  10 MHz or 5 MHz is p r e s e n t  a t  t h e  s o c k e t  REF FREQ 
10 MHz. 

I n  e x t e r n a l  r e f e r e n c e  mode, an e x t e r n a l  s i g n a l  w i t h  a f r e q u e n c y  
o f .  10 MHz or 5 MHz must b e  f e d  i n t o  t h e  s o c k e t  REF FREQ 10 MHz. 

The i n s t r u m e n t '  is set t o  an i n p u t  or o u t p u t  r e f e r e n c e  f r e q u e n c y  
o f  10 MHz when d e l i v e r e d .  The f r e q u e n c y  o f  t h e  r e f e r e n c e  s i g n a l  
a t  s o c k e t  REF FREQ 10 MHz is d e t e r m i n e d  by p l u g - i n  jumpers  on 
module FRW LOOP (801 .3917 .02) .  

The p l u g - i n  jumper p o s i t i o n s  a r e :  

N o t e  : With o p t i o n .  SMG-B1 f i t t e d  and t h e  o p e r a t i n q  mode 
" i n t e r n a l  r e f e r e n c e "  s e l e c t e d ,  jumper XI1 must be 
i n s e r t e d  on BC. 

Frequency a t  t h e  input/out- 
put REF F'REQ 10 m z :  10 MHz, ( 5  MHz) 

Internal  re ference  mode: S i g n a l  o u t p u t  
( 0 . 2  V i n t o  50 n, V r m s ) ,  
s o c k e t  REF PREQ 10 MHz on r e a r  
p a n e l .  

External re ference  mode: S i g n a l  i n p u t  
( 0 . 1  t o  2 V ( V r m s ) ,  s inewave ,  
squarewave  or W L )  , s o c k e t  REP FREQ 
10 MHz on r e a r  p a n e l .  

The i n t e r n a l  or e x t e r n a l  r e f e r e n c e  is  s e l e c t e d  u s i n g  t h e  keyboard  
or v i a  t h e  I E C  b u s ,  



a )  S e t t i n g  f o r  e x t e r n a l  r e f e r e n c e  
Examples 

b)  S e t t i n g  f o r  i n t e r n a l  r e f e r e n c e  

Display: 

Note: 

PARAMETER ON/OFF 

EXT AC 

n 

REF : EXT 

REF : INT 

The t e x t  "REF EXT" a p p e a r s  i n  t h e  f r e q u e n c y  d i s -  
p l a y  i f  t h e  e x t e r n a l  r e f e r e n c e  mode h a s  been  se-  
l e c t e d .  

The e x t e r n a l l y  a p p l  i e d  r e f e r e n c e  f r e q u e n c y  10 MHz 
( 5  MHz) must  n o t  d e v i a t e  by more t h a n  t 5  x 1 0 " ~  
from 10 MHz ( 5  MHz). 



2.3.3 Frequency (RF) 

Range : 100 kHz t o  1000 MHz ( s e t t a b l e  from 10 kHz t o  
1040 MHz) 

Resolution: 1 Hz 

Units: GHz, MHz, kHz, Hz 

Setting: RF - Data  - Uni t  

t 

' Example S e t t i n g  o f  RF t o  500 MHz 

PARAMETER - DATA - ENTER/UNITS 

MHz 

u 

Display: The RF o u t p u t  f r e q u e n c y  a p p e a r s  i n  t h e  f r e q u e n c y  
d i s p l a y .  

Associated Frequency  o f f  set  (RF) 
instructions: Sweep (RF) 

I n t e r n a l / e x t e r n a l  r e f e r e n c e  f r e q u e n c y  



2.3.4 Frequency O f f s e t  (RE' OFFSET) 

The magni tude and s i g n  o f  t h e  o f f s e t  can  be a d j u s t e d .  The RF o u t -  
p u t  f r equency  is lower t h a n  t h e  d i s p l a y e d  f r equency  by t h e  nega- 
t i v e  o f f s e t  or h i g h e r  by t h e  p o s i t i v e  o f f s e t .  The o f f s e t  is also 
e f f e c t i v e  i n  sweep mode. 

Setting : SHIFT - RF OFFSET - Data - Uni t  

(Data  w i t h o u t  s i g n  f o r  p o s i t i v e  o f f s e t ,  w i t h  minus  
s i g n  f o r  n e g a t i v e  o f f  se t )  

S w i t c h i n g  on the RF offset w i t h o u t  changing the s t o r e d  value: 

SHIFT - RE' OFFSET . INT/ON 
or  
SHIFT - RF OFFSET - U n i t  

S w i t c h i n g  off t h e  RF offset: 

SHIFT - RF OFFSET I. OFF 
o r  
SHIFT - RF OFFSET - 0 ( z e r o )  - Uni t  

Sxamples 
a )  S e t t i n g  an o f f s e t  o f  -10 MHz 
b) Swi t ch ing  o f f  t h e  o f f s e t  
c )  Swi t ch ing  on an o f f s e t  t o  t h e  s t o r e d  v a l u e  

PARAMETER ON/OFF - DATA - ENTER/UNITS 

MHz D m 1  o 



Display: The t e x t  "OFFSET" a p p e a r s  i n  t h e  f r e q u e n c y  d i s p l a y  
i f  an  o f f s e t  is se t .  

The o f f s e t  v a l u e  is o u t p u t  i n  t h e  f r e q u e n c y  d i s -  
p l a y  by p r e s s i n g  t h e  key sequence  SHIFT RF - 
OFFSET, as l o n g  a s  t h e  key RF o f f s e t  is p r e s s e d .  

Associated Frequency  (RF) 
instructions: Sweep (RF) 



2.3.5 Level 

Range : -140 .1  t o  13 dBm ( 0 . 0 2 2  uV t o  1  V ) ,  
a d j u s t a b l e  u p  t o  1 6  dBm 

Resolution: 0.1  dB  

Units: dBm, dBpV, mV, pV 

Setting : LEVEL - D a t a  - U n i t  

a )  S e t t i n g  a l e v e l  of 6 0  dBuV 
E x a m p l e s  b )  S w i t c h i n g  o f f  t h e  l e v e l  

. C )  S w i t c h i n g  o n  t h e  l e v e l  t o  t h e  s t o r e d  v a l u e  

ON/OFF - DATA - ENTER/UNITS 

LEVEL 

LEVEL 

b),' 1-1 
OFF 

t 
LEVEL 

c o d e s  a )  LEV 60DBUV 

b )  LEV: OFF 

Associated L e v e l  o f f s e t  
instructions: N o n - i n t e r r u p t i n g  l e v e l  s e t t i n g  

L e v e l  EMF 
L e v e l  c o n t r o l  w i t h o u t  f u n c t i o n  



2.3.6 Level Offset 

The magni tude  and s i g n  o f  t h e  l e v e l  o f f s e t  can  be a d j u s t e d .  The 
o f f s e t  can  o n l y  b e  e n t e r e d  i n  dB. The RF o u t p u t  l e v e l  is lower 
t h a n  t h e  d i s p l a y e d  l e v e l  by t h e  n e g a t i v e  o f f s e t  or h i g h e r  by t h e  
p o s i t i v e  o f f s e t .  The o f f s e t  is also e f f e c t i v e  w i t h  a n o n - i n t e r -  
r u p t i n g  l e v e l  s e t t i n g .  

Sett ing : SHIFT - LEVEL OFFSET - Data - dB 

(Data w i t h o u t  s i g n  f o r  p o s i t i v e  o f f s e t ,  w i t h  minus  
s i g n  f o r  n e g a t i v e  o f f s e t )  

Switching on the o f f s e t  without changing the stored value: 

SHIFT LEVEL OFFSET - INT/ON 
or  
SHIFT - LEVEL OFFSET - dB 

Switching o f f  the o f f s e t :  

SHIFT - LEVEL OFFSET - OFF 
or 
SHIFT - LEVEL OFFSET - 0 ( z e r o )  - dB 

examples 
a )  S e t t i n g  an o f f s e t  o f  1.5 dB 
b )  S w i t c h i n g  o f f  t h e  o f  £ s e t  
c )  S w i t c h i n g  on t h e  o f f s e t  t o  t h e  s t o r e d  v a l u e  

KEC-bus 
l o d e s  a )  

b ) 

c 1 

PARAMETER ON/BFF - DATA - ENTER/UNICTS 

SHIFT LEVEL ,-, 1-1 OFFSET 

SHIFT ,-LEVEL OFF 

SHIFT LEVEL INT/ON ,-, (-1 OFFSET 0 



Display: 

Associated 
instructions: 

The text "OFFSETn appears in the amplitude display 
if an offset is set. 

The (stored) offset value is output in the 
amplitude display using the key sequence SHIFT - 
LEVEL OFFSET, as long as the key LEVEL OFFSET is 
pressed. 

Level 
Non-interruptinq level setting 
Level EMF 
Level control without function 

2.3.7 Non-interruptinq Level Settinq 

In this special function, an electronic attenuation setting is 
used over a dynamic range of 20 dB instead of the level-inter- 
rupting mechanical attenuator. 

The 20-dB non-interrupting range extends from the level set when 
the special function is switched on to 20 dB below. Using the 
special function "Fine variation startinq from -20 dBn, the 
special function "Non-interruptinq level settinq" is modified 
such as to increase a fixed level by 20 dB. Within this 20-dB 
ranqe, non-interrupting levelsettinq is possible via the 
keyboard, the rotary knob or the IEC bus. 

Settinq of a level outside the 20-dB ranqe is made using the 
mechanical attenuator set. Starting from this new level, 
non-interrupting level settinq is aqain used to decrease the 
level in the ranqe 0 to -20 dB or increase the level in the range 
-20 dB to 0 dB with the special function "Fine variation starting 
from -20 dBn selected. 

If the special function is switched on again when already 
switched on, this has the same effect as if the special function 
were switched on for the first time, i.e. the full 20-dB range is 
then available referred to the set level. 

Special function "Non-interruptins level setting": 
switch-on code:l 
switch-off code:2 

Special function "Fine variation starting from -20 dB" : 
switch-on code: 43 
switch-off code: 44 

Note : Specifications concerning level error, modulation 
depth error and distortion factor with AM do not 
apply with the special function "Non-interrupting 
level settinq" switched on. When switching on the 
special function "Non-interrupting level settinq", 
the special function "Pulse modulation with level 
control voltaqe from table" is switched off. 

Associated Level 
instructions: Level offset 

Level EMF 
Level control without function 
Special functions 



2.3.8 Level Control Without Function 

With the special function "Level control without function", in- 
ternal level control is switched over to a sample-and-hold mode. 
This special function is used for multi-transmitter measurements 
to achieve a higher siqnal-to-intermodulation ratio. The self- 
intermodulation products of two qenerators connected usinq a re- 
sistive 6-dB combiner remain below -60 dRc for output levels of 
13 dBm, and below -80 dBc for output levels of less than 3 dBm. 

In this special function, the SMG can be operated as usual. 
With high levels, the VSWR of the input impedance deteriorates. 

Switching on of special function with 
23 3 See special 

Switchinq off of special function with code 24 functions 

Note : The specifications in the data sheet concerninq 
level error and VSWR do not apply in the special 
function "Level control without function1'. AM is 
not possible with the special function switched 
on. The attempt to switch on e.g. AM INT is 
rejected durinq keyboard entry, the IEC-bus 
command AM:INT causes special function 23 to be 
switched off and AM INT on. 

The minimum step time is 150 ms for the RF sweep 
with special function 23 switched on. 

If the special function is switched on, "Pulse 
modulation (code 19)" is not possible. By 
activating the special function, the function 
"Pulse modulation (code 19)" is switched off. 

Associated Level 
instructions: Level offset 

Level EMF 
Special functions 

2.3.9 Level EMF 

With the special function 'Level EMFw, the EMF value of the RF 
voltage is displayed and no longer the value of the RF voltage 
into 50 0 .  The EMF display appears if one of the units dBvV, mV 
or vV is selected. 

Switching on of special function with 
code O3 3 See special 

Switchinq off of special function with code 04 functions 

Associated Leve 1 
instructions: Level offset 

Non-interrupting level setting 
Level control without function 
Special functions 



2.3.10 Internal AF Modulation Frequency 

8 fixed frequencies: 40 Hz, 150 Hz, 300 Hz, 400 Hz, 
1  kHz, 3  kHz, 6 kHz, 15 kHz 

Frequency range with the option AF Synthesizer SMG-B2: 

10 Hz t o  100 kHz ( s e t t a b l e  f rom 1  Hz w i t h  
r e s t r i c t e d  d a t a )  

Resolution : 1 Hz ( 4 - d i g i t  d i s p l a y ,  f l o a t i n g  p o i n t )  

The i n t e r n a l  AF o s c i l l a t o r  is a u t o m a t i c a l l y  s w i t c h e d  on a s  t h e  
m o d u l a t i o n  s o u r c e  i n  t h e  c a s e  o f  i n t e r n a l  m o d u l a t i o n .  The i n t e r -  
n a l  AF o s c i l l a t o r  c a n  a l s o  be  s w i t c h e d  on f o r  e x t e r n a l  u s e  o f  t h e  
AF s i q n a l  i f  no  i n t e r n a l  m o d u l a t i o n  is on.  

The AF s i g n a l  is  p r e s e n t  a t  t h e  o u t p u t  AF INT 8 i n  b o t h  cases. 
The a m p l i t u d e  is  c o n s t a n t  a t  1  V (Vrms)  w i t h  th; s t a n d a r d  f i x e d  
f r e q u e n c y  o s c i l l a t o r .  The a m p l i t u d e  c a n  b e  a d j u s t e d  be tween  1  mV 
and  1  V  u s i n q  t h e  o p t i o n  AF S y n t h e s i z e r  SMG-B2 (see s e c t i o n  "AF 
A m p l i t u d e w ) .  

Setting the frequency: AF - D a t a  - U n i t  

The f r e q u e n c y  c a n  be  set  f o r  t h e  AF s y n t h e s i z e r  and t h e  f i x e d  
f r e q u e n c y  o s c i l l a t o r  u s i n g  t h e  r o t a r y  knob  or t h e  STEP ++ k e y s .  
E n t r y  o f  t h e  s tep  s i z e  is o m i t t e d  f o r  t h e  f i x e d  f r e q u e n c y  osc i l -  
l a t o r .  

a )  S e t t i n q  o f  AF ( i n t .  mod. f r e q u e n c y )  t o  400 Yz 
. E x a m p l e s  b )  S w i t c h i n g  on t h e  AP s i g n a l  t o  t h e  s t o r e d  v a l u e  

c )  S w i t c h i n g  o f f  t h e  AF s i g n a l  

AF OFF 

- DATA - ENTER/[TNITS I 

( n o  e f f e c t  a s  l o n q  as i n t e r n a l  
m o d u l a t i o n  is s w i t c h e d  o n )  1 



splay: The AF is o u t p u t  i n  t h e  r i gh t -hand  h a l f  o f  t h e  mo- 
d u l a t i o n  d i s p l a y  i f  t h e  i n t e r n a l  AF o s c i l l a t o r  is 
swi t ched  on or i f  t h e  AF pa rame te r  is set .  

Associated AF ampl i t ude  
instructions: Modulat ion (AM, FM, O M )  

Modula t ion ,  two-tone 



2.3.11 AF Amplitude 

The amplitude of the AF signal present at the output AF INT - 8 can 
be adjusted using this special function. 

Vrms (AF): 1 mV to 1 V (can be set to 1.023 V) 
Resolution: 1 mV 

This is only possible if the instrument is fitted with option AF 
Synthesizer SMG-B2. 

Switching on of special function with code 05 see special 
Switchinq off of special function with code 06 3 functions 

Switchinq on the special function does not switch on the A?? 
oscillator. As described in the section "Internal AF Modulation 
Frequencyn, the AF siqnal can he switched on using AF - INT/ON 
and switched off using AF , OFF. - 
If the special function is switched on, both parameters LEVEL 
(RF) and LEVEL (AF) can be set using the level key in the para- 
meter keypad. The last key pressed (RF or AF) determines the 
meaning of the LEVEL key. 

Setting the param@ter LEVEL (RF): 

RF LEVEL 

The entered values and variations then apply to the RF level un- 
til the AF key is pressed. 

Setting the parameter LEVEL (AF): 

LEVEL 
AF 

m 
The entered values and variations then apply to the AF level un- 
til the RF key is pressed. 

The AF amplitude must be entered in mV (Vrms). 



Examples 
a )  S e t t i n g  o f  AF v o l t a g e  t o  150 mV 

b )  S w i t c h i n g  o f f  t h e  AF s i g n a l  

IEC-bus 
c o d e s  a )  

b 

Display : 

PARAMETER ON/OFF - DATA - ENTER/UNITS 

LEVEL 

OFF 

n 

The v o l t a g e  o f  t h e  AF o u t p u t  s i g n a l  is o u t p u t  i n  
t h e  a m p l i t u d e  d i s p l a y  a f t e r  s e t t i n g  t h e  p a r a m e t e r  
LEVEL ( AF) . 
The l e v e l  o f  t h e  RF o u t p u t  s i g n a l  is o u t p u t  i n  t h e  
a m p l i t u d e  d i s p l a y  a f t e r  s e t t i n g  t h e  p a r a m e t e r  
LEVEL ( RF) . 

Associated Lev e 1 
instructions: L e v e l  o f f s e t  

N o n - i n t e r r u p t i n g  l e v e l  s e t t i n g  
Sweep (AF) 
S p e c i a l  f u n c t i o n s  



2 - 3 - 1 2  Modulation, AM 

Modulation depth: 0 to 99% (can be set to 100%) 

Resolution: 0.5% 

External modulation frequency 10 HZ to 50 kHz (EXT AC) 
ranqe : DC to 50 kHz (EXT DC) 

Internal modulation frequencies: 40 HZ, 150 Hz, 300 Hz, 400 Hz, 
1 kHz, 3 kHz, 6 kHz, 15 kHz 

With option AF Synthesizer SMG-B2: 10 Hz to 50 kHz 
(can be set to 1kHz to 100kHz) 

The internal modulation source and one external modulation source 
can be switched on simultaneously (see "Two-tone modulation"). 

With increasing level in the range from 7 dBm to 13 dBm, the spe- 
cified AM data are only quaranteed for a linearly decreasinq 
modulation depth. Setting a too large modulation depth leads to 
the status display "71" (AM not specified with set level) . 
Setting : AM - Data - % 

Selection of modulation source : AM - INT/ON or 
AM - EXT AC (EXT DC) 

Selection of internal modulation See section "Internal AF 
frequency: Modulation Frequency". 

Switching off the AM: AM - OFF 
Switching on the AM to the stored value (new value not entered): 

AM - INT/ON or 
AM - EXT AC (EXT DC) 

Note : If one of the special functions "Pulse modulation (code 
19), "Pulse modulation (code 29)", "Pulse modulation 
with level control voltaqe from table" or "Level 
control without function" is switched on, AM cannot be 
switched on (exception: When switching on AM via IEC 
bus, the special functions "Pulse modulation (code 19) 
and "Level control without function" are switched off 
and AM is switched on). 

The value of the entered modulation depth is rounded to 
0.5 %. 



Examples L 

Display: 

Associated 

a) Setting and switchinq on the AM with m = 80% 
b) Selection of the external modulation source 
c) Switchinq off the AM 

PARAMETER ON/OFF - DATA - ENTER/UNITS 1 

AM EXT DC 

n E l  
AM OFF 

EXT DC A M  ,,, 1 1  1 -1 % 

If amplitude modulation is switched on, this is 
indicated by 

depending on the modulation source selected. 

The modulation depth is output with 3 digits in 
the modulation display. The display is common to 
the modulation depth with AM and the deviation 
with FM or @M. If AM and FM or AM and @M are pre- 
sent simultaneously, the value of the parameter 
AM, FM or @M is displayed which was pressed last 
in the parameter keypad. 

Level 
Instructions: Internal AF modulation frequency 

Modulation, external source 
Modulation, two-tone 
Special functions 



2 -3 -13  Modulation, FH 

Deviation : 0 to 800 kHz (depending on the 
carrier frequency ) 

Resolution: 10 Hz, 100 Hz, 1 kHz 

External modulation frequency 10 Hz ( 3  Hz) to 100 kHz (EXT 
range : . A C )  

DC to 100 kHz (EXT DC) 

Internal modulation frequencies: 40 Hz, 150 Hz, 300 Hz, 400 Hz, 
1 kHz, 3 kHz, 6 kHz, 15 kHz 

With option A .  Synthesizer SMG-B2: 10 Hz to 100 kHz 

The internal modulation source and one external modulation source 
can be switched on simultaneously (see section "Modulation, Two- 
tonew ) .  

The RF output signal is no longer phase-synchronized with FM EXT 
DC . 
The special function "Low rate FMw permits to extend the 
modulation frequency range in the case of EXT AC to 3 Hz 
to 100 kHz. 

Switching on the special function with code 33 see 
Switching off the special function with code 34 3 special functions 
Setting : FM - Data - Unit 
Selection of the modulation FM - INT/ON or 
source : FM , EXT AC or 

FM - EXT DC 

Selection of the internal 
modulation frequency: 

See section "Internal AF Modu- 
lation Frequency". 

Switching off the FM: FM , OFF 

Switching on the FM to the stored value (new value not entered): 

FM - INT/ON or 
FM , EXT AC or 
FM - EXT DC 



a )  S e t t i n g  and s w i t c h i n s  on t h e  FM w i t h  40 kHz 
d e v i a t i o n  

Examples b )  S e l e c t i o n  o f  m o d u l a t i o n  s o u r c e  EXT AC 
c )  S w i t c h i n g  o f f  t h e  FM 

PARAMETER ON/OFF - DATA - ENTER/UNITS 

1 FM EXT AC 

D 
OFF 

kHz 

e 

c FM : OFF 

Display: 

I f  f r e q u e n c y  m o d u l a t i o n  is  
i n d i c a t e d  by 

s w i t c h e d  on ,  t h i s  is  

EXT 
F M ~ ~ T ,  pblEXT DCt FMINT~ FMINT or 

EXT DC 
F M ~ ~ ~  

d e p e n d i n g  on t h e  m o d u l a t i o n  s o u r c e  s e l e c t e d .  

The d e v i a t i o n  is o u t p u t  w i t h  3 d i q i t s  i n  t h e  modu- 
l a t i o n  d i s p l a y .  The d i s p l a y  is common t o  t h e  d e v i -  
a t i o n  w i t h  FM or @ M  and t h e  moduJ.ation d e p t h  w i t h  
AM. I f  AM and FM or AM and @M a r e  p r e s e n t  s i m u l t a -  
n e o u s l y ,  t h e  v a l u e  o f  t h e  p a r a m e t e r  AM, FM o r  @ M  
is d i s p l a y e d  which was p r e s s e d  l a s t  i n  t h e  parame- 
t e r  keypad.  

Associated I n t e r n a l  AF m o d u l a t i o n  f r e q u e n c y  
instructions: M o d u l a t i o n ,  e x t e r n a l  s o u r c e  

M o d u l a t i o n ,  two-tone 
S p e c i a l  f u n c t i o n s  



2.3.14 Hodulation, @H 

Deviation: 

~esolution: 

External modulation frequency range: 

Internal modulation frequencies: 

With option AF Synthesizer SMG-B2: 

The internal modulation source and one 

0 to 80 rad (dependinq on 
the carrier frequency) 

0.001, 0.01, 0.1 rad 

10 Hz to 10 kHz 

40, 150, 300, 400 Hz, 
1 ,  3, 6 kHz 

10 Hz to 10 kHz 

external modulation source 
can be switched on simultaneously (see section "Modulation, 
Two-tone"). 

Setting : OM, Data - Rad 
Selection of modulation source: Q M  - INT/ON or 

Selection of internal modulation See section "Internal AF 
frequency: Modulation Frequency" 

Switching off the OM: Q M  - OFF 

Switching on the @M to the stored @M - INT/ON or 
value (new value not entered): OM , EXT AC 

\ a) Setting and switching on the @M with 20 rad 
I deviation 
"Examples b) Selection of modulation source INT 

c) Switching off the OM 

a) 

b)' 

PHM 20RAD 

PHM : INT 

PHM:OFF 

IEC-bus 
'codes a) 

b) 

c 

r l  

PARAMETER ON/OFF - DATA - ENTER/UNITS 

OM 

: 

' 

' -  

t 3  
@M INT/ON 

tl rl 
OM OFF 

I 



Display: 

I f  Q M  is switched on, this is indicated by 

EXT 
' M ~ ~ ~  

depending on the modulation source selected. 

The phase deviation is output with 3 digits in the 
modulation display. The display is common to the 
deviation with FM or @ M  and the modulation depth 
with AM. If FM and AM or @ M  and AM are present 
simultaneously, the value of the parameter AM, FY 
or @ M  is displayed whish was pressed last in the 
parameter keypad. 

Associated Internal AF modulation frequency 
instructions: Modulation, external source 

Modulation, two-tone 



2.3.15 Modulation, FSK 

Basically, frequency modulation with digital modulation signals 
is possible with AC or DC coupling in the operatinq mode FM-EXT. 
The required levels of the modulation signals are described in 
section "Modulation, External Source". 

In the FSK mode, TTL signals can be fed into the FM/@M modulation 
input in addition to digital frequency modulation, provided that 
the instrument is fitted with the SMG-B2 AF Synthesizer option. 
The FSK mode is selected by switchinq on the special function 
"FSK modulation". 

The deviation setting and selection of the modulation source is 
exactly as. described in section "Modulation, FM". With a ILlW le- 
vel, the output frequency is equal to the set RF minus the devia- 
tion, with a HIGH level, it is equal to the set RF plus the de- 
viation. 

Note: Switching on the special function "FSK modulation" automa- 
tically switches off the special function "FM two-tone". 

Special function "FSK modulation": switch-on code: 17 
switch-off code: 18 

a) Switching on the special function FSK 
Examples 

b) Switchinq off the special function FSK 

a)' 

Display: The mode display with FSK modulation is 

FMEXT DC or FMEXT. 

The set deviation is displayed next to this. 

Associated Modulation, FM 
instructions: Modulation, external source 

Special functions 

PARAMETER - DATA - ENTER/UNITS 

" SHIFT 

1-1 
1-1 SPECIAL 5 

f 

IEC-bus 
codes a) 

b) 

I 

AC 
FM:FSKzDC 

FM :OFF I 



2.3.16 Pulse Modulation, PW 

Pulse modulation is only possible with an external modulation 
source (TTL level). 

Pulse modulation (code 19) is only possible when the device is 
equipped with the option SMG-B2 AF synthesizer. 

It is not possible to set the AM mode when Pulse modulation is 
selected. 

If AM had been previously selected, it will now be turned off, 

Caution: In the case of pulse modulation usinq code 29 the 
pulse modulation is switched off and over to CW mode 
for approx. 150 ms by means of internal level cali- 
bration when frequency or level are changed. During 
calibration the RF level set ist present at the 
output. 

If the calibration process is disturbing, pulse modu- 
lation using code 31 should be chosen. Instead of a 
calibration with each changing of frequency or level, 
correction values of a stored table are used. A lower 
level accuracy has to be expected, 

2.3.16.1 Pulse Modulation (Code 29) 

The operating mode "pulse modulation (code 29)" is selected by 
switching on special function 29. When selecting this operating 
mode and when changing the RF frequency or RF level, the level 
control is switched to the sample-and-hold mode. 

ON/OFF ratio: 
Rise/fall time (10% to 90%) 
RF >200 MHz 
RF ~ 2 0 0  MHz 

Modulation signal: TTL 
High (>2V) for level on 
Low (<0.8 V) for level off 

Modulation input: PM EXT (rear panel ) 

Note : When switching on special function 29, the special 
functions "Pulse modulation (code 19)" and "Pulse 
modulation with level control voltage from table" 
are switched off. 

The minimum step time for the RF sweep with pulse 
modulation (code 29) is 150 ms. 



Special function "Pulse modulation": switch-on code: 29 
switch-off code: 30 

a) Switching on the pulse modulation (code 2 9 )  
Examples 

b) Switching off the pulse modulation (code 30) 

I PARAMETER - DATA - ENTER/UNITS 

" SHIFT  SPECIAL n I 

Display: "PULS" is indicated in the modulation display as 
the operating mode. 

IEC-bus 
codes a) 

b), 

Associated 
instructions: Special functions 

:' 
, PULSE :ON 

PULSE :OFF 



2 -3 -16 -2  Pulse Modulation with Level Control Voltaqe from 
Table 

This operating mode is selected by switching on special function 
31. Instead of performing a level calibration each time the RF 
frequency or RF level is changed, correction values from a stored 
table are used. This table is updated by selecting the special 
function "Calibration routine for level control voltage from 
table (code 68)". 

ON/OFF ratio: 
Rise/fall time (10% to 90%) 

RF >200 MHz 
RF ~ 2 0 0  MHz 

Modulation signal: TTL 
High (>2V) for level on 
Low (<0.8 V) for level off 

Modulation input: PM EXT (rear panel) 

Note: When switchins on special function 39, the special 
functions "Pulse modulation (code 19)", "Pulse 
modulation (code 29)" and "non-interrupting level 
sett ing" are switched off, 

Special function "Pulse modulation with level 
control voltage from table": 
Switch-on code 31 
Switch-off code 32 

a) Switching on the pulse modulation with level 
control voltage from table 

Examples 
b) Switching off the pulse modulation with lev@l 

control voltage from table 

PARAMETER - DATA - ENTER/UNITS I 

Display: "PULS" is indicated in the modulation display as 
the operating mode. 

I 

Associated 
instructions: Special functions 

r 

IEC-bus 
'.codes a) 

( 

PULSE:LOOKUP 

I PULSE :OFF 



2.3.16.3 Pulse Modulation (Code 19) 

In order to ensure compatibility with older instruments, the 
' operating mode pulse modulation can also be selected usins 
special function 19. When selecting this operatinq mode and when 
changing the RF frequency or the RE' level, the level control is 
switched to the sample-and-hold mode. 

ON/OFF ratio: 40 dB 

Modulation bandwidth: DC to 50 kHz 

Rise/fall time (10% to 90%): 2u s 

Modulation signal : TTL 
High (>2V) for level off 
Low (<0.8 V) for level on 

Modulation input: AM EXT 

Note: 
When switchinq on special function 19, the special functions 
"Pulse modulation (code 29)", "Pulse modulation with level 
control voltage from tablen and "AM two-tone" are switched off. 
When "Level control without function" is switched on, it is not 
possible to activate "Pulse modulation (code 19)". 

Special function "Pulse modulation (code 19)": 
Switch-on code: 19 
Switch-off code: 20 

PARAMETER - DATA - ENTER/UNITS t 

, 

1, SHIFT 
a) i OISPECIAL 

1 

11 
I .  

" SHIFT 
b) r-l {-/SPECIAL " 1  rl 

a )  Switching on the pulse modulation (code 19) 
Examples 

b) Switching off the pulse modulation (code 20) 

AM : Pulse 

Display: "PIJLS" and "AM" is indicated in the modulation 
display as the operating mode. 

Associated 
instructions: Special functions. 



2.3.17 Modulation, External Source 

The m o d u l a t i o n  i n p u t s  AM EXT and FM/+M EXT are a v a i l a b l e  f o r  e x -  
t e r n a l l y  a p p l i e d  m o d u l a t i o n .  

The t w o  m o d u l a t i o n  i n p u t s  can  be AC o r  DC c o u p l e d  f o r  t h e  modula- 
t i o n  modes AM and FM. The c o u p l i n g  is s e l e c t e d  u s i n g  t h e  k e y s  EXT 
AC and EXT DC i n  t h e  p a r a m e t e r  keypad.  

The i n p u t  impedance of  t h e  two i n p u t s  is 100  kQ when t h e  i n s t r u -  
ment is d e l i v e r e d .  

The i n p u t  impedance can be  chanqed to  600 n u s i n g  i n t e r n a l  p l u g -  
i n  jumpers.  

The jumpers  a r e  on t h e  AF g e n e r a t o r  module ( 8 0 1 . 7 3 7 2 . 0 2 )  i f  t h e  
i n s t r u m e n t  is  n o t  f i t t e d  w i t h  t h e  o p t i o n  AF S y n t h e s i z e r  SMG-B2. 

The jumper p o s i t i o n s  a r e :  

The jumpers  a r e  on t h e  o p t i o n  AF S y n t h e s i z e r  SMG-B2 i f  t h i s  op- 
t i o n  is f i t t e d .  

The jumper p o s i t i o n s  a r e :  

I n p u t  impedance 1 FM/@M AM 

A s i g n a l  o f  1  Vrms (Vp = 1.41 V) must  be  a p p l i e d  t o  a c h i e v e  
t h e  d e v i a t i o n  and m o d u l a t i o n  d e p t h  a c c u r a c i e s  g u a r a n t e e d  i n  t h e  
d a t a  s h e e t .  

D e v i a t i o n s  from t h e  r e q u i r e d  i n p u t  v o l t a q e  a r e  i n d i c a t e d  i n  t h e  
m o d u l a t i o n  d i s p l a y  by LOW o r  H I G H .  

The d i s p l a y  LOW a p p e a r s  f o r  v o l t a q e s  Vrms G0.97 V, t h e  d i s p l a y  
H I G H  f o r  v o l t a g e s  Vrms > 1 . 0 3  V. An e x t e r n a l  v o l t m e t e r  must be  
used  i f  g r e a t e r  a c c u r a c y  is r e q u i r e d .  



Comment on EM DC: 

This mode enables VCO operation or an externally applied analog 
sweep. 

Modulation frequency .......................... DC to 100 kHz 
Deviation (dependins on the carrier frequency). 0 to 800 kHz 
Tuninq voltage ............................... -1.41 V to 4-1.41 V 

The tuning range is determined by the deviation input. A range 
from -1.41 V to +1.41 V corresponds to a frequency increment from 
f RF-deviat ion to f~p+deviat ion. 

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

Comment to AM DC: 

This mode enables external level control. 

Modulation frequency .......................... DC to 50 kHz 
Modulation depth .............................. 0 to 100% 
Input voltage ................................... 1-41 V to +1.41 V 

The level variation ranqe is determined by the modulation depth 
input. A ranqe from -1.41 V to +l. 41 V corresponds to a chanqe in 
level from levelov.(l-rn) to levelov.(l+m). 

LeveloV is the RF level in V entered numerically. 

The maximum ranqe, e.g. for maximum carrier blankinq in the case 
of pulse modulation, is at m = 100%, 

Associated Modulation, AM 
instructions: Modulation, FM 

Modulat i ~ n ,  two-tone 
Modulation, FSK 
Modulation, PM 



2.3.18 Modulation, 

Two-tone modulation takes place with the siqnals from the inter- 
nal modulation source and an external modulation source. 

The correspondinq special function AM two-tone, VY two-tone or +\I 
two-tone must be switched on in order to connect internal and ex- 
ternal modulation siqnals simul.taneously. Modulation is not 
switched on simplv by switchinq on the special function via the 
front panel or via IEC bus using SPEC 11, for example. (The 
IEC-bus commands AM/FM/PHM:DUAL, however, have the same effect as 
SPEC 11/13/15 followed by AY/FM/PHM:ON) . Entry of the modulation 
parameters and switchinq on and off of the modulation must take 
place exactly as described in the sections on modulation AM, FM, 
4M. Separate deviation or modulation depth settinqs for the 
internal and external modulation are not possible. The required 
voltaqe of the external modulation siqnal is 1 T 7  (Vrms). 

The total deviation or the total modulation depth is equal to 
twice the numerical value entered. Ensure that the nermissible 
maximum values for deviation and modulation depth, as listed on 
the data sheet, are not exceeded. 

Note: The special function "AM two-tone" automatically switches 
off the special function "Pulse modulation (code 1 9 ) .  "he 
special function "FM two-tone" automatically switches off 
the special function "FSK modulation". 

Switch on/off codes of the special functions: 

[ ~ y p e  of modulation1 Switch on Switch off I 

---------- --- 
a) Switchinq on the special function "FM two-tone" 

b) Switchins off the special function "FM two-tone" 
-- ----- 
- DATA - 

-- 
AM two-tone 1 1  
FM two-tone 13 
i bM two-tone 15 

SH JFT 
a) t7 1-1 SPECIAL r J  

SHIFT 
b ,  ' 

I-) rl SPECIAL 
-- - p-- 

AC 
'codes a) FM : DTJAE : DC 

- 
12 
14 
16 1 

Associated Modulation, (AM, FM, cbM) 
instructions: Modulation, external source 

S~ecial functions 



2.3.19 Variation, Rotary Knob 

The rotary knob can be used for fast sweeps throuqh wide ranqes 
and for small variations with a fine sten size. 

The parameters which can be varied usinq the rotary knob are R F ,  
AF, LEVEL (RF), LEVEL (AF) and the modulation depth with AM and 
the deviation with FM or $M. 

The amplitude of the AF siqnal can be varied by switchin4 on the 
special function "AF amplitude" (only with the option AF Synthe- 
sizer SMG-B2). The SHIFT parameters such as  START or LEVEL 
OFFSET cannot be varied. 

In normal cases (except HOLD mode) the set parameter (whose T,ED 
is lit in the parameter keypad) is varied usinq the rotary knob. 
The variation is automatically transferred to the new pararn..ter 
when selected; the step size last selected for this parameter is 
used again. 

In HOLD mode the variability is fixed to the parameter set when 
pressinq the HOLD key. This parameter remains variable even if a 
different parameter is set (see section "Variation, HOLD"). 

Fiq. 2-10 VARIATION keypad 

To cancel the knob function: 

To set the knob function: 

Operation: 

Clockwise rotation in- 
creases the value of the 
set parameter, counter- 
clockwise rotation de- 
creases it. 

SHIFT - VAR OFF 

Press one of the 4 step 
size keys COARSE, MEDIUM, 
FINE, STKP 



E x m p l e  C a n c e l  t h e  k n o b  . f u n c t i o n  

The r o t a r y  k n ~ b  f u n c t i o n  c a n n o t  b e  p r o g r a m m e d ,  i n s t e a d  t h e  f u n c -  
t i o n  VARIATION S'I'EP c a n  be p r o g r a m n e d  w i t h  t h e  sane e f f e c t  ( see  
s e c t i o n  " V a r i a t i o n ,  S t e p " ) .  

Display: The r o t a r y  k n o b  f u n c t i o n  i s  r e a d y  i f  o n e  o f  t h e  
L E D s  of t h e  s t e p  s i z e  k e y s  COARSE, MEDIUM, FINE or 
STEP is o n .  

Associated R o t a r y  k n o b ,  s t e p  s i z e  
instructions: V a r i a t i o n ,  AREF 

V a r i a t i o n ,  HOLD 
Sweep ( m a n u a l  ) 



2.3.20 Rotary Knob, S t e p  S i z e  

The s t e p  s i z e  o f  t h e  r o t a r y  knob  v a r i a t i o n  c a n  b e  set  u s i n q  t h e  
k e y s  FINE, M E D I U M ,  COARSE ( f i x e d  step s i z e s )  or w i t h  t h e  k e y  STEP 
( s e l e c t a b l e  s t e p  s i z e ) .  

The s t e p  s i z e  FINE r e s u l t s  i n  a  s t ep  s i z e  e q u a l  t o  t h e  h i s h e s t  
r e s o l u t i o n  f o r  a l l  p a r a m e t e r s .  

The r a t i o  FINE t o  MEDIUM t o  COARSE is 1  : 10 : 100 e x c e p t  f o r  RF 
w h e r e  i t  is 1 : l o 3  : l o 6 .  F o r  e x a m p l e ,  l e v e l s  w i t h  f i x e d  s t e p  
s i z e s  0.1 dB, 1 dB,  10 d B  or w i t h  RF 1  Hz, 1  kHz, 1 MHz a r e  
t h e r e f o r e  a v a i l a b l e .  

The r o t a r y  k n o b  s t ep  s i z e  becomes  e q u a l  t o  t h e  STEP s i z e  b y  
p r e s s i n q  t h e  STEP k e y  i n  t h e  v a r i a t i o n  k e y p a d ;  t h e  STEP s i z e  
b e i n q  f r e e l y  s e l e c t a b l e .  A STEP s i z e  c a n  b e  e n t e r e d  f o r  e a c h  
p a r a m e t e r  and t h i s  v a l u e  r e m a i n s  s t o w e d  when t h e  p a r a m e t e r  is  
c h a n q e d .  ( T o  e n t e r  t h e  STEP s i z e ,  see s e c t i o n  " V a r i a t i o n ,  S t e p " . )  

A s  s o o n  a s  a new p a r a m e t e r  is set i n  t h e  p a r a m e t e r  k e y p a d ,  t h e  
s t e ~  s i z e  c h a n q e s  t o  t h e  l a s t  v a l u e  s e l e c t e d  f o r  t h i s  p a r a m e t e r  
( e x c e p t  i n  HOLD mode)  . 

F i q .  2- 1 1 VARIATION k e y p a d  

S e l e c t i o n  of s t e p  s i z e :  

Display of s t e p  s i z e :  

Assoc ia ted  i n s t r u c t i o n s :  

By p r e s s i n q  o n e  of t h e  4 k e y s  
COARSE, MEDIUM, F I N E  or STEP 

R y  t h e  LEDs o f  t h e  s t e p  s i z e  
k e y s  

v a r i a t i o n ,  r o t a r y  knob 
V a r i a t i o n ,  AREF 
V s r i a t i o n ,  HOLD 



2.3.21 Variation, HOLD 

The HOLD function means that variability is not transferred to a 
new parameter. The parameter set 
mains variable. 

Switching on the HOLD function: 

Switchinq off the HOLD function: 

Display: 

Associated instructions: 

when the HOLD key is pressed re- 

Usinq the FOLD key in the vari- 
ation keypad with the variation 
switched on 

SHIFT - VAR OFF 

Bv the LED of the HOLD key 

variation, rotary knob 
Rotary knob, step size 
Variation, hREF 

2-3-22 Variation, &REF 

With function AREF the, difference between the set value and the 
reference value is displayed for the variable parameter instead 
of the set value. The reference value is the value of the para- 
meter when the AREF key is pressed: 

Switching on the AREF function: 

Switching off the AREF function: 

Display: 

Associated instructions: 

Using the AREF key in the vari- 
ation keypad with the variation 
switched on 

By settinq a new ~arameter (if 
the HOLD function is not 
switched on) or by the key 
sequence SHIFT - VAR OFF 

By the LED of the AREF key and 
the reference "A" in the dis- 
play of the variable parameter 

Variation, rotary knob 
Rotarv knob, step size 
Variation, HOLD 



Variation. S t e ~  

The function VARIATION STEP enables parameters to be increased or 
decreased in selectable steps. The set parameter (whose LED in 
the parameter keypad is on) is variable. 

Variable ~arameters are RF, AF, LEVEL (RF), LEVEL (AF) and the 
modulation depth with AM and the deviation with FM or QM. The 
SHIFT parameters, e.q. fsTARr or LEVEL OFFSET cannot he varied. 

A STEP size can be entered for each variable parameter which re- 
mains stored when the parameter is changed. 

Steppinq takes place by pressinq the STEP + $  keys 
in the variation keypad or by rotating the knob 
with STEP selected. 

Rv continuous pressinq the STEP + +  keys the stepp- 
inq takes place repeatedly, slowly at first and 
then faster. 

The STEP + $  keys are always active as long as a 
parameter is set. 

The variation of parameters in freely selectable steps via IEC 
bus is performed usinq the commands 

INCREMENT: <parameter> and 
DECREMENT: <parameter>. 

The modulation depth with AM and the deviation with FM or PHM are 
only changed if modulation is switched on. 

the STEP size: 

Parameter - STEP - Data - Unit 

The STEP key must be pressed aqain for each data input. The 
parameter key need not be first pressed if the parameter is 
already set (LED is on). 

The smallest step sizes for the various parameters are: 

Frequency (RF) 1 Hz 
Frequency (AF) 1 Hz 
Level (RF) 0.1 dB 
Level (AF) 1 mV 
Modulation depth (AM) 0.5% 
Deviation (FM) 10 Hz 
Deviation (QM) 0.001 rad 



The STEP size of the level may only be entered in dB, even if mV 
or UV is selected as the level unit. 

Ex ample Setting an RF step size of 25 kHz 

Display: 

PARAHETER DATA ENTER/UNITS 

RF STEP 
kHz 

n 

RF : VAR-STEP 25KHZ 

Associated 
instructions: 

A new step size is output in the display of the 
set parameter until the entry is terminated by the 
unit key. The set value of the parameter is then 
displayed. 

The step size entered for a parameter can be dis- 
played by pressing the STEP key in the parameter 
keypad with the parameter set (parameter LED on). 

Variation, rotary knob 



2 - 3 - 2 4  Sweep (RF) 

W i t h  a sweep t h e  c h a n g e  i n  f r e q u e n c y  t a k e s  place i n  s e l e c t a b l e  
s teps  and  n o t  c o n t i n u o u s l y .  

A sweep  is p o s s i b l e  across t h e  c o m p l e t e  f r e q u e n c y  r a n s e  from 
100  kHz t o  2000 MHz i n  minimum s t e p s  o f  1  Hz. 

A l i n e a r  or l o g a r i t h m i c  sweep  (see "Sweep ( R F ) ,  L o g a r i t h m i c " )  c a n  
b e  s e l e c t e d .  

The  f o l l o w i n q  sweep  modes are a v a i l a b l e :  

Automatic (AUTO) Sweep f r o m  t h e  s t a r t  f r e q u e n c y  t o  t h e  stop 
f r e q u e n c y  w i t h  a n  a u t o m a t i c  res tar t  a t  t h e  
s t a r t  f r e q u e n c y .  

Sinqle (SINGLE) S i n q l e  sweep f r o m  t h e  s t a r t  f r e q u e n c y  t o  t h e  
s t o p  f r e q u e n c y .  

Manual R o t a r y  knob  v a r i a t i o n  w i t h i n  t h e  sweep l i m i t s  
a t  t h e  s e l e c t e d  s tep  s i z e  f sTEP .  

Reset (RESET). R e t u r n  f r e q u e n c y  t o  s t a r t  f r e q u e n c y  £START. 

2.3.25 Sweep (RF), Parameter Entry 

The  a d  j u s t a b l e  parameters are:  

f START I f STOP S t a r t  f r e q u e n c y ,  s t o p  f r e a u e n c y  
f STEP S t e p  s i z e  (Af/STEP) 
TIME/STEP Time per step ( A ~ / S T E P )  

T a b l e  2-1 R a n q e s  o f  a d j u s t m e n t  o f  t h e  sweep p a r a m e t e r s  

Sweep p a r a m e t e r  I Ranqe o f  a d j u s t m e n t  R e s o l u t i o n  I t  

l )  10  kHz t o  1040  MHz c a n  b e  set  
* )  1  Hz t o  1039 .999  Mz c a n  b e  set  
3 ,  The  minimum s tep  t i m e  is 150  m s  i f  o n e  o f  t h e  s p e c i a l  

f u n c t i o n s  " P u l s e  m o d u l a t i o n  ( c o d e  2 9 ) "  or " L e v e l  c o n t r o l  
w i t h o u t  f u n c t i o n "  ( c o d e  2 3 )  is s w i t c h e d  o n .  The s t o r e d  v a l u e  
f o r  TIME/STEP is m a i n t a i n e d .  

f START t f STOP 

£STEP 

TIME/STEP 

The  sweep p a r a m e t e r s  ~ s ~ ~ R T ~  £STOP, £STEP, TIME/STEP a r e  
SHIFT parameters. They  are  set  b y  f i r s t  p r e s s i n g  t h e  SHIFT k e y  
a n d  t h e n  t h e  parameter k e y .  The  SHIFT parameters r e m a i n  set  a s  
t h e  sweep p a r a m e t e r s  o n l y  f o r  o n e  n u m e r i c a l  e n t r y .  They  m u s t  
t h e r e f o r e  b e  set  a q a i n  w i t h  e a c h  new e n t r y .  The  sweep  parameters 
c a n n o t  b e  v a r i e d  u s i n g  t h e  r o t a r y  k n o b  or t h e  STEP $ C  k e y s .  

The  s w e e p  parameters c a n  a l so  b e  e n t e r e d  w h i l s t  a sweep  is i n  
p r o g r e s s .  

100  kHz t o  1000  MHz ' 1  1 HZ 

1  HZ t o  999 .9  MHZ 2 ,  

10 m s  t o  10 s 3 9  

1  HZ 

1  m s  



Input sequence: SHIF'I: _ Sweep p a r a n e t e r  - Data  - U n i t  

r - - - -----A -- 
a )  E n t r y  of s t a r t  f r e q u e n c y  1 0 0  N H z  

PARAMETER - DATA - ENTER/UNITS 

S H I F T  
TIME/ 
STEP C7 

RF:START 100flNZ 

TIME: RF-SWP 50MS 

D i s p l a y :  I f  t h e  SHIFT key h a s  a l r .?ady been  p r e s s e d ,  t h e  parame- 
t e r  is o u t p u t  i n  t h e  f r e q u e n c y  d i s p l a y  a s  l o n g  a s  t h e  
p a r a m e t e r  key  is p r e s s e d .  

The d i g i t s  of a  new v a l u e  a r e  d i s p l a y e d  p r o g r e s s i v e l y  
when e n t e r e d  (DATA k e y s )  . 



2-3-26 weep ( B P I ,  Oweratha Wodes 

The sweep  is  s w i t c h e d  o n  or o f f  and  t h e  sweep  mode is s e l e c t e d  
u s i n q  t h e  k e y s  i n  t h e  SWEEP k e y ~ a d .  

F i g .  2-72  SWEEP k e y p a d  

AUTO 

1 )  P r e s s i n q  t h e  AUTO k e y  when t h e  LED is  o f f :  

-t s t a r t s  a  sweep  f rom t h e  set  f r e q u e n c y  t o  t h e  s top  f r e q u e n c y  
w i t h  a n  a u t o m a t i c  r e s t a r t  a t  t h e  s t a r t  f r e a u e n c y  i f  t h e  set 
f r e q u e n c y  i s  w i t h i n  t h e  sweep  r a n s e .  

-> s t a r t s  a  sweep  f r o m  t h e  s t a r t  f r e q u e n c y  to  t h e  s t o p  f r e q u e n -  
c y  w i t h  a n  a u t o m a t i c  r e s t a r t  a t  t h e  s t a r t  f r e q u e n c y  i f  t h e  
se t  f r e q u e n c y  is  o u t s i d e  t h e  s w e e p  r a n q e  or  e q u a l  t o  
f  STOP^ 

2 )  P r e s s i n q  t h e  AIJTO k e y  when t h e  LED is o n :  

+ s t a r t s  a  new sweep  f r o m  t h e  s t a r t  f r e q u e n c y  to  t h o  s t o p  £ r e -  
q u e n c y  w i t h  a n  a u t o m a t i c  r e s t a r t  a t  t h e  s t a r t  f r e a u e n c y .  

SINGLE 

1 )  P r e s s i n q  t h e  SINGLE k e y  when t h e  LED is o f f :  

-t s t a r t s  a s i n q l e  s w e e p  f r o m  t h e  s e t  f r e q u e n c y  t o  t h e  s t o p  
f r e q u e n c y  i f  t h e  set  f r e q u e n c y  is w i t h i n  t h e  sweep  r a n s e .  

+ s t a r t s  a  s i n q l e  sweep  f r o m  t h e  s t a r t  f r e q u e n c y  t o  t h e  s t o p  
f r e q u e n c y  i f  t h e  se t  f r e q u e n c y  is o u t s i d e  t h e  s w e e p  r a n q e  or  
e q u a l  t o  £STOP. 

2 )  P r e s s i n g  t h e  SINGLE k e y  when t h e  LEJ3 is  o n :  

+- s t a r t s  a  s i n q l e  s w e e p  f rom t h e  s t a r t  f r e q u e n c y  t o  t h e  s t o p  
f r e q u e n c y ,  



MAN 

Manual sweep w i t h i n  t h e  l i m i t s    ST^^^, €STOP u s i n g  t h e  r o t a r y  
knob. 

P r e s s i n g  t h e  MAN key 

+ d o e s  n o t  change  t h e  se t  f r e q u e n c y  i f  i t  is w i t h i n  t h e  sweep 
r a n g e .  

+ se t s  t h e  f r e q u e n c y  t o  £.START i f  t h e  set f r e q u e n c y  is o u t s i d e  
t h e  sweep r a n g e .  

+ i n t e r r u p t s  a  sweep a t  t h e  f r e q u e n c y  r e a c h e d .  

RESET 

P r e s s i n g  t h e  SHIFT and RESET k e y s  

+ se t s  t h e  f r e q u e n c y  t o  £START. 

OFF 

P r e s s i n g  t h e  OFF key  

+ s w i t c h e s  t h e  sweep o f f  a t  t h e  f r e q u e n c y  r e a c h e d .  

The sweep is a l s o  s w i t c h e d  o f f  a t  t h e  f r e q u e n c y  r e a c h e d  by p r e s s -  
i n q  t h e  RF k e y  i n  t h e  p a r a m e t e r  keypad.  



T a b l e  2-2 D i s p l a y  o f  s w e e p  

Mode 

L 

D u r i n q  sweep 

A f t e r  sweep I-T 

LED 

IUTO LED on 

SINGLE LED on  

SINGLE LED on  

MAN LED on  

C u r r e n t  f r e q u e n c y  S t o p  f r e q u e n c y  

- 5 - d i g i t  - - 4 - d i g i t  - 

C u r r e n t  f r e a u e n c y  Stop f r e q u e n c y '  
STOP -, 

I 

u p  t o  1 0 - d i q i t  

- - - -  S t o p  f r e q u e n c y  - - - - - ' 

- - - -  C u r r e n t  f r e q u e n c y -  - - - I 
S t a r t  f r e q u e n c y  S t o p  f r e q u e n c y  
START 



2.3.28 Sweep (RF), Logarithmic 

With  t h e  l o q a r i t h m i c  sweep  t h e  s t ep  s i z e  £STEP (Af/STEP) is  
e q u a l  t o  a  c o n s t a n t  f r a c t i o n  o f  t h e  c u r r e n t  f r e q u e n c y .  

The sweep  is l o g a r i t h m i c  i f  t h e  s p e c i a l  f u n c t i o n  " L o q a r i t h m i c  
sweep" is s w i t c h e d  on .  T h i s  s p e c i a l  f u n c t i o n  is s w i t c h e d  on w i t h  
c o d e  07 and o f f  w i t h  c o d e  08. 

The sweep  p a r a m e t e r s  fSTART, f S ~ o p ,  TIME/STEP a r e  i d e n t i c a l  
f o r  l i n e a r  and l o q a r i t h m i c  sweeps  and a r e  o n l y  s t o r e d  o n c e .  The 
sweep  p a r a m e t e r  fsTEp is s t o r e d  twice, howeve r ,  o n c e  i n  % f o r  
t h e  l o g a r i t h m i c  sweep  and o n c e  i n  Hz f o r  t h e  l i n e a r  sweep.  

S w i t c h i n g  on and o f f  o f  t h e  sweep  modes,  t h e  d i s p l a y  o f  t h e  sweep 
and  t h e  e n t r y  o f  t h e  sweep p a r a m e t e r s  ( e x c e p t  ~ S T E ~ )  r e m a i n  t h e  
same (see "Sweep ( R F ) ,  P a r a m e t e r  E n t r y " ,  "Sweep ( R F ) ,  O p e r a t i n g  
Modes", "Sweep (RF)  , D i s p l a y " ) .  

fsTEp is e n t e r e d  i n  % r e f e r r e d  t o  t h e  r e s p e c t i v e  f r e q u e n c y .  
The e n t r y  o f  f S ~ ~ p  i n  % i s  o n l y  p o s s i b l e  i f  t h e  s p e c i a l  f u n c -  
t i o n  " L o g a r i t h m i c  sweep" is s w i t c h e d  on .  

Range o f  a d j u s t m e n t  o f  fsTEP: 0.01% t o  50% 
R e s o l u t i o n  o f  fSTEP: 0.01% 

I 
a )  S w i t c h i n g  on t h e  s p e c i a l  f u n c .  "Log. sweep" 
b )  S w i t c h i n q  o f f  t h e  s p e c i a l  f u n c .  "Loq. sweep" 
C )  S e t t i n g  a  s tep  s i z e  o f  10% 

PARAMETER - DATA - ENTER/UNITS 

SHIFT 

D SPECIAL fOt r/ 
SHIFT 

t  SPECIAL ID/ rt 

Associated Sweep ( R F ) ;  Sweep ( R F ) ,  p a r a m e t e r  e n t r y  
instructions: Sweep ( R F ) ,  o p e r a t i n g  modes;  sweep ( R F ) ,  d i s p l a y  

Sweep ( A F ) ;  s p e c i a l  f u n c t i o n s  



2-3 -29  Sweep (AF) 

AF sweep is possible if the instrument is fitted with the option 
AF'Synthesizer SMG-B2. 

RF and AF sweeps cannot function simultaneously. 

The special function "Sweep AF" enables the instrument to carry 
out an AF sweep. The special function is switched on using code 
09 and off using code 10. 

The sweep is switched on or off and the sweep mode is selected 
using the keys in the SWEEP keypad. 

The amplitude of the AF signal at output AF INT (usually 
1 Vrms) can be set using the special function "AF Amplitude". 

The AF sweep can also be used to sweep the modulation frequency 
with internal modulation. The internal modulation and the AF 
sweep must then be switched on simultaneously. The modulation 
frequency ranges for AM, FM and @M must not be exceeded. 

Associated AP amplitude 
instructions: Special functions 

2.3.30 Sweep (AF),  Parameter Entry 

The sweep parameter inputs ( ~ S T ~ R T ,   STOP^  STEP, TIME/ 
STEP) apply to the AF sweep if the special function "Sweep AF" is 
switched on (see section "Sweep (RF), Parameter ~ntry"). 

The sweep parameters are stored separately for the AF sweep and 
the RE' sweep. 

Table 2-3 Ranges of adjustment of the AF sweep parameters 

- -  - I Sweep parameter /Ranqe of adjustment 1 Resolution 
£START I f STOP 

f STEP 

TIME/STEP 

10 HZ to 100  HZ 

1 Hz to 99.9 kHz 

10 ms to 10 s 

1 HZ up to 10  HZ 
;: 10 Hz above 10 kHz 
I 

1 Hz I 

., 1 ms I 



) S w i t c h i n q  o n  t h e  s p e c i a l  f u n c t i o n  "Sweep AF" 
) S w i t c h i n g  o f f  t h e  s p e c i a l  f u n c t i o n  "Sweep AFw 
) S e t t i n q  a  s t a r t  f r e q u e n c y  o f  10 kHz 

SHIFT 

D 

PARAMETER - DATA - ENTER/UNITS 

SHIFT 

L £START n 
kHz 

DD n 

LIN 
SWP:MODE:AF:LOG 

LIN 
SWP:MODE:RF:LOG 

AF:START S O K H Z  

Display: A f t e r  p r e s s i n g  t h e  SHIFT k e y ,  t h e  p a r a m e t e r  is o u t p u t  
i n  t h e  r i q h t - h a n d  s e c t i o n  o f  t h e  m o d u l a t i o n  d i s p l a y  a s  
l o n g  a s  t h e  p a r a m e t e r  k e y  is p r e s s e d .  

The d i g i t s  o f  t h e  new v a l u e  a r e  d i s p l a y e d  p r o g r e s s i v e l y  
d u r i n g  t h e  n u m e r i c a l  i n p u t  (DATA k e y s ) .  

2.3.31 Sweep (AF), Operating Modes 

I f  t h e  special  f u n c t i o n  "Sweep AF" is s w i t c h e d  o n ,  t h e  k e y  o p e r a -  
t i o n s  i n  t h e  SWEEP keypad  a u t o m a t i c a l l y  a p p l y  t o  t h e  AP sweep .  

The  f u n c t i o n s  of t h e  k e y s  i n  t h e  SWEEP keypad  a r e  t h e  same a s  
w i t h  RF sweep  (see s e c t i o n  "Sweep ( R F ) ,  O p e r a t i n g  M o d e s w ) .  

Notes : By p r e s s i n g  t h e  AF k e y  i n  t h e  p a r a m e t e r  k e y p a d ,  t h e  AF 
sweep is s w i t c h e d  o f f  a t  t h e  c u r r e n t  f r e q u e n c y .  

W i t h  t h e  AF sweep  s w i t c h e d  o n ,  t h e  RF c a n  b e  c h a n s e d  by  
a  n u m e r i c a l  e n t r y  or by a  r o t a r y  knob  or s t e p  v a r i a -  
t i o n .  



2-3-31 Sweep (AF), Display 

The AF sweep mode is i n d i c a t e d  j u s t  l i k e  t h e  RF sweep by o n e  o f  
t h e  LEDs i n  t h e  SWEEP keypad ( s e e  s e c t i o n  "Sweep ( R F ) ,  D i s p l a y " ) .  
Depending on t h e  o p e r a t i n g  mode and s t a t u s ,  t h e  f r e q u e n c y  is  
d i s p l a y e d  s u c c e s s i v e l y  or f i x e d  i n  t h e  r i g h t - h a n d  s e c t i o n  o f  t h e  
m o d u l a t i o n  d i s p l a y .  

2.3 -32 Sweep (AF) , Logarithmic 
The AF sweep is l o g a r i t h m i c  i f  t h e  s p e c i a l  f u n c t i o n  " L o g a r i t h m i c  
Sweep" is s w i t c h e d  on.  See  s e c t i o n  "Sweep ( R F ) ,  L o g a r i t h m i c "  f o r  
o p e r a t i n g  t h e  l o g a r i t h m i c  sweep. 

2-3-33 Sweep (RF, AF) X Output and Z Output 

The o p t i o n  SMG-B3 s u p p l i e s  t h e  s i g n a l s  r e q u i r e d  f o r  c o n t r o l l i n g  
and t r i g g e r i n g  o s c i l l o s c o p e s  or XY r e c o r d e r s  a t  t h e  o u t p u t s  
X-Axis and Z-Axis. These  s i g n a l s  a r e  a v a i l a b l e  b o t h  w i t h  RF and 
A F  sweep. 

Auto sweep Single sweep 

X axis X axis 

t 

Z-axis  s i g n a l  w i t h  i n v e r t e d  p o l a r i t y  ( s p e c i a l  f u n c t i o n ) :  

Z axis Z axis 

The s p e c i a l  f u n c t i o n  Z a x i s  i n v e r t e d  is s w i t c h e d  on  u s i n g  
and s w i t c h e d  o f f  u s i n g  code 28. 

t 

t 

code  27 

Associated 
instructions: S p e c i a l  f u n c t i o n s  



Auto sweep Single sweep 

2- Axis 
A 

u s i n q  s p e c i a l  f u n c t i o n  " Z - a x i s  i n v e r t e d " :  

The s p e c i a l  f u n c t i o n  " Z  a x i s  i n v e r t e d "  is s w i t c h e d  on u s i n g  c o d e  
27 and s w i t c h e d  o f f  u s i n g  c o d e  28. 

Associated 
instructions: S p e c i a l  f u n c t i o n s  



2-3-35 Store - Recall 
50 c o m p l e t e  i n s t r u m e n t  s e t t i n g s  c a n  be s t o r e d .  

If a n  i n s t r u m e n t  s e t t i n g  is  c a l l e d  w i t h  t h e  sweep  mode SINGLE o r  
AUTO, t h e  sweep is s t a r t e d  a t  ~ s T A ~ ~ .  

Storing the current instrument setting: 

ST0 - Memory a d d r e s s  - ENTER/UNITS 

Recall an instrument setting: 

RCL - Memory a d d r e s s  . ENTER/UNITS 

Any o n e  o f  t h e  f o u r  ENTER/UNITS k e y s  c a n  be p r e s s e d  f o l l o w i n q  t h e  
d a t a  e n t r y  t o  a c t i v a t e  s tore  or r eca l l .  

a )  S t o r i n g  a n  i n s t r u m e n t  s e t t i n s  a t  memory 
l o c a t i o n  7 

Examples  b )  S t o r i n q  a n  i n s t r u m e n t  set t i n q  a t  memory 
l o c a t i o n  25 

c )  R e c a l l i n q  t h e  i n s t r u m e n t  s e t t i n q  f rom memory 
l o c a t i o n  7 

L o c a t i o n  0  s e r v e s  f o r  a  s p e c i a l  f u n c t i o n ,  i .e .  t h e  c u r r e n t  i n -  
s t r u m e n t  s e t t i n q  p r i o r  t o  t h e  l a s t  memory recal l  is s t o r e d  a t  
t h i s  l o c a t i o n .  T h i s  i n s t r u m e n t  s e t t i n g  c a n  be set a q a i n  u s i n q  
RCL 0. 

IEC-bus 
' c o d e s  a )  

b 
C )  

By s e l e c t i n g  t h e  s p e c i a l  f u n c t i o n  " C l e a r  memory ( c o d e  5 0 ) " ,  t h e  
memories 0  t o  50 a r e  o v e r w r i t t e n  by  d e f a u l t  v a l u e s  and t h u s  
c l e a r e d .  T h i s  f u n c t i o n  is  t h e r e f o r e  a l s o  t h e  reset f u n c t i o n  o f  
t h e  s p e c i a l  f u n c t i o n  " D i s p l a y  o f f " .  

ST0 7 
ST0 25 

' REC 7 

U s i n g  t h e  f u n c t i o n s  SEQ ( s e q u e n c e )  and AUTO SEQ, t h e  memory set- 
t i n g s  c a n  be r e a d  o u t  i n  a p r e v i o u s l y  d e f i n e d  o r d e r  by  r e p e a t e d  
k e y i n q  or a u t o m a t i c a l l y .  

Associated S e q u e n c e  
instructions: S p e c i a l  f u n c t i o n s  



2-3-36 Sequence 

The s e q u e n c e  f u n c t i o n  c a n  b e  u s e d  t o  r e c a l l  s t o r e d  s e t t i n g s  i n  a 
p r e v i o u s l y  d e f i n e d  o r d e r  by  r e p e a t e d  k e y i n q  ( S E Q ) .  When t h e  l a s t  
memory l o c a t i o n  o f  t h e  s e q u e n c e  h a s  b e e n  c a l l e d ,  t h e  f i r s t  o n e  is 
a u t o m a t i c a l l y  c a l l e d  a g a i n .  

The  " A u t o m a t i c  s e q u e n c e "  f u n c t i o n  e n a b l e s  a  s i n q l e  a u t o m a t i c  se- 
q u e n c e  o f  s t o r e d  s e t t i n q s  i n  a  p r e v i o u s l y  d e f i n e d  o r d e r .  

The d u r a t i o n  o f  e a c h  s e t t i n g  i n  t h e  a u t o m a t i c  s e q u e n c e  c a n  be d e -  
t e r m i n e d  by  a  n u m e r i c a l  i n p u t .  

Special  function "AUTO SEQ repeat" : 

The a u t o m a t i c  s e q u e n c e  d o e s  n o t  j u s t  r u n  o n c e  b u t  is r e p e a t e d  i f  
t h e  s p e c i a l  f u n c t i o n  "AUTO SEQ r e p e a t "  is s w i t c h e d  on .  

The  s p e c i a l  f u n c t i o n  "AUTO SEQ r e p e a t "  is s w i t c h e d  o n  u s i n q  c o d e  
21 and  o f f  u s i n g  c o d e  22. 

Caution : The m e c h a n i c a l  a t t e n u a t o r ,  i f  a c t i v a t e d ,  i s  h i g h l y  
l o a d e d  by "AUTO SEQ r e p e a t "  w i t h  s h o r t  s t e p  times 
and  a  l o n g  o p e r a t i n g  t i m e .  

Operation: S t a r t  a n  a u t o m a t i c  s e q u e n c e  u s i n g  k e y s  
SHIFT - AUTO SEQ 
SHIFT 

r 3  5 
AUTO SEQ 

S t o p  a n  a u t o m a t i c  s e q u e n c e  u s i n g  t h e  key SEQ or  
t h e  k e y s  SHIFT - INSTR PRESET. 

Entry of a sequence: 

a )  Any s e q u e n c e  
A s e q u e n c e  c a n  be d e f i n e d  i n  a n y  o r d e r  f o r  m e -  
mory l o c a t i o n s  1  t o  9.  Memory l o c a t i o n s  c a n  
a Z s o  be r e p e a t e d l y  u s e d  (e.9. 4. 6. 3.  6. 9 . ) .  
A s e q u e n c e  c a n  c o n t a i n  u p  t o  10 memory l o c a -  
t i o n s .  

b )  F i x e d  s e q u e n c e  
A f i x e d  s e q u e n c e  is p e r m i s s i b l e  f o r  memory lo- 
c a t i o n s  1  t o  50. 



E n t r y  of the step t i m e  ( A t / s e q u e n c e  s t e p ) :  

SHIFT - TIME/STEP - Data - ENTER/UNITS 

R a n g e  of a d j u s t m e n t :  30 m s  t o  60 s 
R e s o l u t i o n  : 1 m s  

MEMORY 

a )  I n p u t  o f  any  s e q u e n c e  4 6 3 6 9 
Zxamples  b )  I n p u t  o f  t h e  c o n s t a n t  s e q u e n c e  5 t o  35 

c )  I n p u t  o f  t h e  s t ep  t i m e  100 m s  

DATA ENTER/UNITS 

1 

SHIFT 

f- j7-7 
SET SEQ 

SHIFT 

14 F- 
SET SEQ 

SHIFT 

17 D 
TIME/STEP 

D i s p l a y :  The set s e q u e n c e  is o u t p u t  i n  t h e  FREQUENCY d i s p l a y  a s  
l o n g  as  t h e  SET SEQ k e y  is p r e s s e d  a f t e r  p r e s s i n g  t h e  
SHIFT key .  



D i s p l a y  of a n y  s e q u e n c e  4 6 3 6 9 7: 

D i s p l a y  o f  t h e  fixed s e q u e n c e  5 to  35: 

The a d d r e s s  o f  t h e  memory l o c a t i o n  l a s t  c a l l e d  i s  o u t p u t  i n  t h e  
r i g h t - h a n d  h a l f  o f  t h e  AMPLITUDE d i s p l a y  f o r  t h e  p e r i o d  t h a t  t h e  
SEQ or SET SEQ key is p r e s s e d .  

The a d d r e s s  o f  t h e  memory l o c a t i o n  is o u t p u t  i n  t h e  r i g h t - h a n d  
h a l f  of t h e  AMPLITUDE d i s p l a y  d u r i n g  a n  a u t o m a t i c  sequence .  

Exp lana t ions . :  The sweep s t a r t s  w i t h  a  r e c a l l  a t  t h e  s t a r t  f r e -  
quency  fSTART i f  t h e  S i n g l e  Sweep or Sweep Auto 
mode i s  s w i t c h e d  on i n  a  s t o r e d  s e t t i n g .  A comple- 
t e  sweep is t r i g g e r e d  by e a c h  r e c a l l  i n  t h e  c a s e  
o f  Sweep S i n g l e  i n d e p e n d e n t  of t h e  set s e q u e n c e  
se t  t i m e .  The sweep c a n c e l s  t h e  a u t o  s e q u e n c e  t i m -  
i n g  f u n c t i o n  f o r  t h e  d u r a t i o n  o f  t h e  sweep. The 
a u t o m a t i c  s e q u e n c e  c o n t i n u e s  w i t h  t h e  a u t o  sequen-  
ce t i m i n q  a t  t h e  end of t h e  sweep. 

The sweep is t e r m i n a t e d  e i t h e r  a u t o m a t i c a l l y  i n  
t h e  c a s e  o f  S i n g l e  Sweep o r  by p r e s s i n g  o n e  o f  t h e  
sweep keys :  MAN, OFF, RESET, or t h e  k e y s  RF or AF. 



2-3-37 Special Functions 

The special functions enable settings to be made other than those 
indicated by the keyboard labels. 

The special functions are switched on and off using codes (data 
input) ( see Table 2-4). 

All special functions are switched off using code 0. 

All special functions are also switched off by INSTRUMENT PRESET. 

Display: The LED of the STATUS key liqhts up if a special func- 
tion is switched on. By pressins the status key the 
code of the special function is output on the FREQUENCY 
display (see sect ion "Status" ) . 

a) Switching on the special function 
"Non-interruptinq level setting" 

'Examples b) Switching off the special function 
"Non-interrupting level setting" 

c) Switching off all special functions 

1, 



Table 2-4 Codes for swi tching  t h e  s p e c i a l  f u n c t i o n s  on and off 

Special functions f 
i on-interrupting level setting 
Level EMF 
AF amplitude 
Logarithmic sweep 
Sweep AF 
AM two-tone I- 

Code 
Switch on f~witch off 

FM two-tope , 
, @M two-tone 

I ,  FSK modulation 
Pulse modulation (code 1 9 )  

,' AUTO SEQ repeat 
0 1  Level control without function 
' User Request * )  
Z axis inverted 

: Pulse modulation (code 29)  
* Pulse modulation with level control I 

I Display illumination * )  
Display off * )  
Clear memory * )  

I 

Further special functions for test purposes are described in the 
Service Manual. 

" voltage from table" I 

Low rate FM 
X-voltage decreasing if fSTART>fSTOP " 

Fine variation starting from -20 dB 
' Calibration routine for "Level control' 
voltage from table 

1 

' Switch off all special functions 



Remote-control commands 

The special functions are switched on or off by special remote- 
control commands. 

Table 2-5 

Special functions 7 
Non-interrupting 

. $  level setting 
I Level EMF 

1, Logarithmic sweep 

' Sweep AF 
Sweep manual INC 

DEC : SWP 

AM two-tone 

FM two-tone 

QM two-tone 

I FSK modulation 
Pulse modulation 
(code 19) 
Pulse modulation 
with level control 
voltage from table 

s Pulse modulation 
(code 29) 
Level control with- 
out function 

* )  no status display 

Remote-control commands 
Switch on '1 Switch off 

ATT: FIXED 

LEVEL: EMF 

LIN 
SWP:MODE:AF:LOG 

AC AM:DUAL:DC 

AC FM:DUALzDC 

PHM : DUAL 

AC FM:FSK:DC 

AM :PULSE 

PULSE:LOOKUP 
PULSE :ON 

ALC: FIXED 

ATT:NORMAL 

LEVEL 
RF 

SWP:MODE:AF:LIN 

LIN * SWP :MODE : RF : LOG 

AM :OFF 

FM :OFF 

PHM : OFF 

FM : OFF 

AM :OFF 

PULSE :OFF 
PULSE :OFF 

ALC :NORMAL 



Explanation of t h e  indiv idual  s p e c i a l  funct ions:  

An interrupt-free level setting is pos- 
sible within range of 20 dB. See section 
"Non-interrupting Level Setting". 

 on-interrupting 
level setting 

Fine variation 
startinq from -20 dl3 

Modifies the special function 
"Non-interrupting level setting". See 
section "Non-interruptinq Level Settinq". 

Display of EMF voltage. See section "Level 
EMF". 

Level EMF 

AF amplitude The amplitude of the AF signal can be set 
between 1 mV and 1 V. See section "AF Am- 
plitude". 

Logarithmic sweep For logarithmic RF and AF sweeps, See sec- 
t ion "Logarithmic Sweep". 

Sweep AF Frequency sweep of the AF signal. See sec- 
tion "Sweep (AF)". 

AM two-tone AM with internal and external modulation 
signals. See section "Modulation, Two- 
tone". 

FM with internal and external modulation 
signals. See section "Modulation, Two- 
tone". 

FM two-tone 

@M two-tone @M with internal and external modulation 
siqnals. See section "Modulation, Two- 
tone". 

For external frequency-shift keyinq with 
TTL siqnal. See section "Modulation, FSK". 

FSK modulation 

Low Rate FM Extends the modulation frequency range for 
FM EXT AC to 3 Hz to 100 kHz. See section 
Modulation, FM. 

Pulse modulation For external pulse modulation with TTL 
siqnal. See section "Modulation, PM". 

Pulse modulation with 
level control volt age 
from table 

For external pulse modulation with TTL 
siqnal. See section "Modulation, PM". 

Calibration routine 
for level control 
voltage from table 

After enterinq the switch-on code, the 
table with the correction values of the 
level control voltage is updated. See 
section "Modulation, PM" . 

AUTO SEQ repeat Automatic sequence with automatic restart 
after each sweep. See section "Sequence". 

Level control without 
function 

Sample-and-hold mode of level control for 
increased signal-to-intermodulation ratio 
with multi-transmitter measurements. See 
section "Level Control Without Function". 



User Request When entering the switch-on code of this 
special function, the user causes a Ser- 
vice Request in Local mode via the IEC 
bus. This special function does not lead 
to a status display. See section "Service 
Request and Status Register". 

X-voltage decreasing Signal of X-output is decreasing during 
if £START > £STOP sweep if £START > £STOP. See section 

"Sweep (RF, AF) , X-output and Z-output". 
Z axis inverted Z-axis signal with inverted polarity 

Display illumination Background illumination of LCDs switched 
off. 

Display off 

Clear memory 

Prevents display of the parameters 
frequency, modulation and level and can 
only be switched off without  ispl play off" 
by means of INSTR PRESET or RCL of a 
memory. 

A1 RCL memories 0 to 50 are overwritten by 
default values. See section 
"Store-Recall". 



2-3-38 Self -test 

The SMG c a r r i e s  o u t  a  s e l f - t e s t  on  power-up and  p e r m a n e n t l y  d u r -  
i n g  o p e r a t i o n .  

The RAM and ROM c o n t e n t s  a r e  checked  when t h e  i n s t r u m e n t  is 
s w i t c h e d  on .  I f  a n  e r r o r  is d e t e c t e d  i n  a  s t o r e d  i n s t r u m e n t  set-  
t i n g ,  t h i s  s e t t i n g  is o v e r w r i t t e n  by t h e  d e f a u l t  s e t t i n g .  

The most  i m p o r t a n t  i n s t r u m e n t  f u n c t i o n s  a r e  a u t o m a t i c a l l y  moni- 
t o r e d  d u r i n g  o p e r a t i o n .  

A f a u l t y  f u n c t i o n  d e t e r m i n e d  d u r i n g  t h e  s e l f - t e s t  is i n d i c a t e d  b y  
t h e  s t a t u s  LED and by a  S e r v i c e  R e q u e s t  message .  The s t a t u s  c o d e  
t o  i d e n t i f y  t h e  e r r o r  c a n  be o u t p u t  i n  t h e  m o d u l a t i o n  d i s p l a y  by 
p r e s s i n g  t h e  STATUS key  15 (see T a b l e  2-7, s t a t u s  c o d e s  o f  errors  
and o v e r r a n g e / u n d e r r a n g e s e t t i n q s  i n  s e c t i o n  " S t a t u s " ) .  

I n  a d d i t i o n ,  36 i n t e r n a l  tes t  p o i n t s  can  be s c a n n e d  v i a  t h e  key-  
b o a r d  o r  t h e  I E C  b u s  and t h e  r e s u l t s  r e a d  o u t  o r  d i s p l a y e d  i n  t h e  
a m p l i t u d e  d i s p l a y .  T h e s e  more d e t a i l e d  test  f a c i l i t i e s  a r e  de -  
s c r i b e d  i n  t h e  S e r v i c e  Manual.  

2.3.39 Status 

The g e n e r a t o r  p r o d u c e s  n u m e r i c a l  s t a t u s  m e s s a g e s  t o  i d e n t i f y  s p e -  
c i a l  f u n c t i o n s  and errors. 

The s t a t u s  c o d e s  of s p e c i a l  f u n c t i o n s  a r e  o u t p u t  i n  t h e  f r e q u e n c y  
d i s p l a y .  The s t a t u s  c o d e s  o f  errors ( i n p u t  o r  f u n c t i o n  e r r o r s )  
a re  o u t p u t  i n  t h e  m o d u l a t i o n  d i s p l a y .  They c a n  a l s o  be  s c a n n e d  
v i a  t h e  I E C  b u s  (see s e c t i o n  "Error H a n d l i n g " ) .  The rneaninss  o f  
t h e  s t a t u s  c o d e s  a r e  d e s c r i b e d  i n  T a b l e s  2-6 and 2-7. 

Operation: The s t a t u s  c o d e s  a r e  o u t p u t  i n  t h e  f r e q u e n c y  and mo- 
d u l a t i o n  d i s p l a y s  a s  l o n q  a s  t h e  STATUS key  is p r e s -  
s e d .  I f  s e v e r a l  s t a t u s  m e s s a g e s  are a p p l i c a b l e ,  t h e  
c o d e s  a r e  a u t o m a t i c a l l y  o u t p u t  r e p e a t e d l y  i f  t h e  
STATUS key  is p r e s s e d  c o n t i n u o u s l y  or are o u t p u t  o n e  
a f t e r  t h e  o t h e r  e v e r y  t i m e  t h e  STATUS k e y  is s t r o k e d .  

I n  a d d i t i o n ,  t h e  o p t i o n s  f i t t e d  i n  t h e  i n s t r u m e n t  a r e  
d i s p l a y e d  i n  t h e  AMPLITUDE d i s p l a y  by p r e s s i n g  t h e  
STATUS k e y  



Di spl  a y  : The STATUS LED l i g h t s  u p  c o n t i n u o u s l y  i f  s p e c i a l  
f u n c t i o n s  a r e  s w i t c h e d  o n  or a f t e r  o v e r r a n g e / u n d e r -  
r a n g e  s e t t i n g s .  

The STATUS LED f l a s h e s  c o n t i n u o u s l y  i n  t h e  case o f  
f u n c t i o n  errors.  

The STATUS LED f l a s h e s  b r i e f l y  i n  t h e  c a s e  o f  i n p u t  
e r r o r s .  

The s t a t u s  c o d e s  o f  t h e  s p e c i a l  f u n c t i o n s  a r e  o u t p u t  
i n  t h e  f r e q u e n c y  d i s p l a y  i n  t h e  f o l l o w i n g  form: 

The code  is 0 i f  no  s p e c i a l  f u n c t i o n  is  s w i t c h e d  on .  

The s t a t u s  c o d e s  o f  t h e  f u n c t i o n  errors  and t h e  o v e r -  
r a n g e / u n d e r r a n g e  s e t t i n g s  a r e  o u t p u t  i n  t h e  modula- 
t i o n  d i s p l a y  i n  t h e  f o l l o w i n g  form: 

The code  i s  0 i f  no  e r r o r  is  p r e s e n t .  

The s t a t u s  c o d e s  o f  t h e  i n p u t  e r r o r  a p p e a r  b r i e f l y  i n  
t h e  m o d u l a t i o n  d i s p l a y  i n  t h e  f o l l o w i n g  form: 

:EC bus:  A S e r v i c e  Reques t  message  (SRQ) is o u t p u t  i n  t h e  c a s e  
o f  i n p u t  e r r o r s ,  o v e r r a n g e / u n d e r r a n g e  s e t t i n g s  a s  
w e l l  a s  f u n c t i o n  errors. The t y p e  o f  error c a n  be  re- 
c o g n i z e d  from t h e  e v e n t  s t a t u s  r e g i s t e r .  The s t a t u s  
code  c a n  be  r e a d  o u t  t o  e n a b l e  e x a c t  er'ror i d e n t i f i -  
c a t i o n  (see s e c t i o n  "Error H a n d l i n g n ) .  



Table 2-6 

Code 

Status codes of the special functions 

Meanina 

No special function switched on 

Non-interruptinq level setting 

Level EMF 

AF amplitude 

Logarithmic sweep 

Sweep AF 

AM two-tone 

FM two-tone 

@M two-tone 

FSK modulation 

Pulse modulation (code 1 9 )  

AUTO SEQ repeat 

Level control without function 

Z axis inverted 

Pulse modulation (code 29)  

Pulse modulation with level control voltage from 
table 

Low rate FM 

X-voltaqe decreasing if fSTART > £STOP 

Fine variation starting from -20 dB 

The status codes of special functions for test purposes are de- 
scribed in the Service Manual. 



Table 2-7 Status codes of errors and overrange/underrange 
settings 

Code :: Meaning , . 

0 '' No error 
t 

f 
Function errors 

1 I '  Reference loop not in synchronization 
2 " Sum loop not in synchronization 
3 FM loop not in synchronization 
4 ' Main oscillator loop not in synchronization 
5 " Level control not in function 
6 ' Battery voltaqe too low 

1 7 ROM data error 
8 RAM data error 
9 '. External overvoltage at RF output 
10 ( Error in calibration table for special function 31 

I' Input errors 

Syntax errors 
Numerical input outside permissible range 
Illeqal settinq combination 
Deviation input too large with set RF 
RF input illeqal with set deviation 
Illegal input with standard AF generator 
Illegal sequence entry 
Invalid code for special functions 
Invalid IEC-bus address 
Input illegal because of missing option 

Overrange/underrange settings 

Level >13 dBm 
AM not specified with set level 
AM not specified for AF >50 kHz 
@M not specified for AF >10 kHz 
RF <I00 kHz 
AF <10 Hz 
AM EXT signal out of tolerance 
FM/@M EXT signal out of tolerance 
No sweep possible if step width > sweep range 



2.3.40 Instrument Preset 

The i n s t r u m e n t  is set t o  a d e f i n e d  b a s i c  s t a t u s  by  p r e s s i n g  t h e  
k e y s  SHIFT - INSTR PRESET. 

T a b l e  2-8 D e f a u l t  s t a t u s  

R e f e r e n c e  f r e q u e n c y  
RF 
RF a m p l i t u d e  
S e t  p a r a m e t e r  
O f f  set 
M o d u l a t i o n  
AF 

' Sweep (RF)  
Sweep (AF) 
A u t o  s e q u e n c e  r e p e a t  
V a r i a t i o n ,  AREF f u n c t i o n  
V a r i a t i o n ,  HOLD f u n c t i o n  

' S p e c i a l  f u n c t i o n s  
' S t a t u s  and  mask r ea i s t e r  

of S e r v i c e  R e q u e s t  f u n c t i o n  
IEC-bus a d d r e s s  

S e t t  i n q  f 
I n t e r n a l  
100 MHz 
-30 dBm 
RF 
S w i t c h e d  o f f  
S w i t c h e d  o f f  
S w i t c h e d  o f f  
S w i t c h e d  o f f  
S w i t c h e d  o f f  
S w i t c h e d  o f f  
S w i t c h e d  o f f  
S w i t c h e d  o f f  
S w i t c h e d  o f f  

Unchanqed 
Unchanged 

RF a m p l i t u d e ,  s tep 

AM m o d u l a t i o n  d e p t h  

FM d e v i a t i o n  

@ M  d e v i a t i o n  

RF sweep, s t a r t  f r e q u e n c y  
RF sweep, s t o p  f r e q u e n c y  
RF sweep ,  s t ep  l i n / l o g  
R F  sweep ,  time/step 
AF sweep ,  s t a r t  f r e q u e n c y  
AF sweep, s t o p  f r e q u e n c y  
AF sweep, s t e p  l i n / l o g  
AF sweep, t i m e / s t e ~  
Memory l o c a t i o n s  

T i m e / s t e p  s e q u e n c e  

1 MHz 
0.1 dB 
1  kHz 
0.1 kHz 
30% 
1  % 
10 kHz 
1  kHz 
1  r a d  
0 .1  r a d  
0  
1 MHz 
1000 MHz 
1  MHz/l% 
10 m s  
1  kHz 
100 kHz 
1  kHz / l% 
10 m s  
Unchanqed 
Unchanqed 
Unchanged 



2.3.41 IEC-bus Address 

The IEC-bus a d d r e s s  can  be  d i s p l a y e d  and set u s i n g  t h e  keys .  I t  
is  s t o r e d  u n t i l  o v e r w r i t t e n  by a  new a d d r e s s .  The a d d r e s s  r a n g e  
is from 0 t o  30. The SMG is set t o  a d d r e s s  28 when d e l i v e r e d .  

I a )  Output  IEC-bus a d d r e s s  on d i s p l a y  
'Examples 

b )  S e t  IEC-bus a d d r e s s  7 

DATA ENTER/UNITS 
I 

4 SHIFT 

0 
I E C  ADDR 

SHIFT 

t I  
1 I E C  ADDR 

Display: The IEC-bus a d d r e s s  i s  o u t p u t  i n  t h e  f r e q u e n c y  
d i s p l a y  a s  l o n g  as  t h e  I E C  ADDR 1 2  key is  p r e s s e d  
p r o v i d e d  t h e  SHIFT key is pressed-firs t .  



2 -4 R e m o t e  Control o f  Instrument v i a  IEC Bus  

The SMG is f i t t e d  w i t h  an IEC-bus c o n n e c t i o n  as s t a n d a r d .  The 
i n t e r f a c e  c o r r e s p o n d s  t o  t h e  I E C  625-1/IEEE 4 8 8  s t a n d a r d .  I n  
a d d i t i o n ,  a f u r t h e r  s t a n d a r d  recommended by t h e  I E E E  and a l s o  
a c c e p t e d  by t h e  I E C  commission h a s  a l s o  been  t a k e n  i n t o  c o n s i d e -  
r a t i o n .  T h i s  i n c l u d e s  a  d e s c r i p t i o n  o f  t h e  d a t a  t r a n s m i s s i o n  
f o r m a t s  and g e n e r a l  commands. 

2.4.1 Interface Description 

Dl0 Dl0 GND GNO GND LOGIC 
6 8 6 8 10 CUD 

Dl0 010 DAV NDAC SRQ SHIELD 
2 4 

F i g .  2-1 3 P i n  a s s i g n m e n t s  

The b u s  c o n n e c t o r  19 is l o c a t e d  on t h e  r e a r  p a n e l .  The SMG is 
f i t t e d  w i t h  t h e  2 F c o n t a c t  s o c k e t  a c c o r d i n g  t o  t h e  I E E E  4 8 8  
s t a n d a r d .  

The s t a n d a r d i z e d  i n t e r f a c e  c o n t a i n s  t h r e e  g r o u p s  o f  b u s  l i n e s :  

1 .  Data bus w i t h  8  l i n e s  D I O  1 t o  D I O  8 .  

Data  t r a n s m i s s i o n  is b i t - p a r a l l e l  and b y t e - s e r i a l  and t h e  
c h a r a c t e r s  c a n  be t r a n s m i t t e d  i n  I S 0  7 - b i t  code  (ASCII c o d e ) .  

D l 0  1  r e p r e s e n t s  t h e  l e a s t  s i g n i f i c a n t  b i t  and D I O  8 t h e  most 
s i g n i f i c a n t  b i t .  



2 ,  Control bus w i t h  5 l i n e s .  

T h i s  is used to  t r a n s m i t  c o n t r o l  f u n c t i o n s :  

ATN ( A t t e n t i o n )  becomes a c t i v e  Low d u r i n g  t r a n s m i s -  
s i o n  o f  a d d r e s s e s ,  u n i v e r s a l  com- 
mands or a d d r e s s e d  commands t o  t h e  
c o n n e c t e d  d e v i c e s .  

REN ( R e m o t e  E n a b l e )  e n a b l e s  d e v i c e  t o  b e  s w i t c h e d  t o  
remote c o n t r o l .  

SRQ ( S e r v i c e  R e q u e s t )  e n a b l e s  a  c o n n e c t e d  d e v i c e  to  s e n d  
a  S e r v i c e  Reques t  t o  t h e  c o n t r o l l e r  
by a c t i v a t i n g  t h i s  l i n e .  

I F C  ( I n t e r f a c e  C l e a r )  is a c t i v a t e d  by c o n t r o l l e r  i n  o r d e r  
t o  set t h e  TEC i n t e r f a c e s  o f  t h e  
c o n n e c t e d  d e v i c e s  t o  a  d e f i n e d  o u t -  
p u t  s t a t u s .  

E O I  (End or I d e n t i f y )  c a n  be used t o  i d e n t i f y  t h e  end o f  
d a t a  t r a n s m i s s i o n  and is used w i t h  
a  p a r a l l e l  p o l l .  

3. Handshake bus w i t h  3 l i n e s .  

T h i s  is used to  c o n t r o l  t h e  d a t a  t r a n s m i s s i o n  s e q u e n c e .  

NRFD an a c t i v e  Low on t h i s  l i n e  s i g n a l s  
( N o t  Ready f o r  D a t a )  t o  t h e  t a l k e r / c o n t r o l l e r  t h a t  o n e  

o f  t h e  c o n n e c t e d  d e v i c e s  is n o t  
r e a d y  to  a c c e p t  d a t a .  

D AV 
( D a t a  V a l i d )  

is a c t i v a t e d  by t h e  t a l k e r / c o n t r o l -  
l e r  s h o r t l y  a f t e r  a  new d a t a  b y t e  
h a s  been a p p l i e d  t o  t h e  d a t a  b u s .  

NDAC is  h e l d  a t  a c t i v e  Low by t h e  con- 
( N o t  Data  A c c e p t e d )  n e c t e d  d e v i c e  u n t i l  t h e  d e v i c e  h a s  

a c c e p t e d  t h e  d a t a  p r e s e n t  on  t h e  
d a t a  bus .  

More d e t a i l e d  i n f o r m a t i o n ,  such  a s  t h e  d a t a  t r a n s m i s s i o n  t i m i n g ,  
can  be  o b t a i n e d  from t h e  I E C  625-1 s t a n d a r d  I ) .  

-- ' ) Order  d e s i g n a t i o n  "DIN I E C  625" Beuth V e r l a g ,  B e r l i n  



According to  t h e  I E C  625-1 s t a n d a r d ,  d e v i c e s  w i th  remote  c o n t r o l  
v i a  t h e  I E C  bus can be equipped wi th  d i f f e r e n t  i n t e r f a c e  func- 
t i o n s .  Table  2-9 l is ts  t h e  i n t e r f a c e  f u n c t i o n s  which app ly  t o  t h e  
SMG : 

Tab le  2-9 I n t e r f a c e  f u n c t i o n s  

Source Handshake, complete  a b i l i t y  

Acceptor  Handshake, complete  a b i l i t y  

L i s t e n e r  f u n c t i o n ,  complete  a b i l i t y ,  
unaddress ing  i f  MTA 

T a l k e r  f u n c t i o n ,  complete  a b i l i t y ,  
a b i l i t y  t o  r e p l y  t o  s e r i a l  p o l l ,  
unaddress ing  i f  MLA 

S e r v i c e  Request ,  complete  a b i l i t y  

P a r a l l e l  P o l l  f u n c t i o n ,  n o t  a v a i l a b l e  

Remote/local  sw i t chove r  f u n c t i o n ,  complete  a b i l i t y  

Device C l e a r ,  complete  a b i l i t y  

Device T r i g g e r ,  no t  a v a i l a i b l e  

C o n t r o l l e r  f u n c t i o n ,  no t  a v a i l a b l e  



2.4.2 Sett ing the Device Address 

, The key I E C  ADDR 12 e n a b l e s  t h e  a d d r e s s  t o  be  d i s p l a y e d  and s e t  
u n d e r  which t h e  d e v i c e  is a d d r e s s e d  v i a  t h e  I E C  b u s ,  as a l r e a d y  
d e s c r i b e d  i n  t h e  s e c t i o n  " IEC-bus A d d r e s s n .  

The a d d r e s s  is t h e  d e c i m a l  e q u i v a l e n t  o f  b i t s  1 t o  5 o f  t h e  t a l -  
k e r  or l i s t e n e r  a d d r e s s .  T h i s  form is a l s o  used  w i t h  t h e  IEC-bus 
commands o f  t h e  c o n t r o l l e r s  . 

2.4.3 Local/Remote Switchover 

The d e v i c e  is i n  l o c a l  (manual  o p e r a t i o n )  when s w i t c h e d  o n .  

I f  t h e  SMG is a d d r e s s e d  by a  c o n t r o l l e r  a s  a  l i s t e n e r  ( w i t h  R&S 
c o n t r o l l e r s  by t h e  BASIC commands IECOUT or I E C L A D ) ,  it e n t e r s  
t h e  remote s t a t u s  (remote c o n t r o l )  i n  l i n e  w i t h  t h e  s t a n d a r d  and 
r e m a i n s  i n  t h i s  s t a t u s  when d a t a  t r a n s m i s s i o n  h a s  been  f i n i s h e d .  
T h i s  is i n d i c a t e d  by t h e  REMOTE-LED 12 .  A l l  f r o n t  p a n e l  c o n t r o l s  
e x c e p t  t h e  LOCAL key - 13 a r e  inhibited. 

T h e r e  a r e  two p o s s i b i l i t i e s  t o  r e t u r n  t o  l o c a l :  

- By t h e  a d d r e s s e d  command GTL (Go t o  L o c a l )  from t h e  c o n t r o l l e r .  

- By p r e s s i n g  t h e  LOCAL key.  Da ta  o u t p u t  from t h e  c o n t r o l l e r  t o  
t h e  SMG s h o u l d  be  s t o p p e d  b e f o r e  p r e s s i n g  t h e  LOCAL key or t h e  
SMG w i l l  immedia te ly  e n t e r  t h e  remote s t a t u s  a g a i n .  The func-  
t i o n  o f  t h e  LOCAL key can  be i n h i b i t e d  from t h e  c o n t r o l l e r  by  
s e n d i n g  t h e  u n i v e r s a l  command LLO ( L o c a l  L o c k o u t ) .  

The r e m a i n i n g  d e v i c e  s e t t i n g s  are n o t  m o d i f i e d  by a  change i n  
s t a t u s  from remote to  l o c a l  or v i c e  v e r s a .  



2.4-4 Interface Messages 

I n t e r f a c e  messages  ( a c c o r d i n g  to  I E C  625-1/IEEE 488 s t a n d a r d )  a r e  
t r a n s m i t t e d  t o  t h e  SMG on t h e  d a t a  l i n e s  w i t h  t h e  a t t e n t i o n  l i n e  
b e i n g  a c t i v e  (Low).  

2.4.4.1 Universal Commands 

The u n i v e r s a l  commands a r e  i n  t h e  code  r a n g e  10 to  IF  hex.  (see 
T a b l e  2-1 2 )  . They a r e  e f f e c t i v e ,  w i t h o u t  p r e v i o u s  a d d r e s s i n g ,  on 
a l l  d e v i c e s  c o n n e c t e d  t o  t h e  b u s .  

Table 2-1 0  

Command BASIC com- 
mand w i t h  
R&S c o n t r o l l e r s  

DCL I IECDCL 
( D e v i c e  C l e a r )  I 

LLO 

( L o c a l  Lockou t )  

SPE 

( S e r i a l  P o l l  E n a b l e )  

E f f e c t  on SMG 

IECELO 

IECSPE ' ) 

SPD 

( S e r i a l  P o l l  D i s a b l e  

Abor t s  p r o c e s s i n g  o f  com- 
nands j u s t  r e c e i v e d  and 
se ts  t h e  command p r o c e s -  
s i n g  so£  t w a r e  t o  a de- 
f i n e d  i n i t i a l  s t a t u s .  
The d e v i c e  s e t t i n g s  a r e  
not changed.  

IECSPD ' 1  

The LOCAL key is 
i n h i b i t e d .  

Ready f o r  S e r i a l  P o l l .  

End o f  S e r i a l  P o l l .  

' ) The BASIC command "IECSPL a d d r ,  s t a t u s n  c o n t a i n s  t h e  commands 
"IECSPE" and "IECSPD" and a d d i t i o n a l l y  r e a d s  t h e  s t a t u s  o f  t h e  
d e v i c e  w i t h  a d d r e s s  "addr"  and stores it i n  t h e  i n t e g e r  v a r i -  
a b l e  " s t a t u s n .  



2 - 4  -4 .2  Addressed Commands 

The a d d r e s s e d  commands a r e  i n  t h e  code  r a n g e  00 t o  OF hex.  ( T a b l e  
2-12) .  They o n l y  act on  d e v i c e s  a d d r e s s e d  a s  L i s t e n e r s  ( b y  t h e  
BASIC command " IECLAD a d d r "  ) . 
T a b l e  2-11 

Command BASIC com- 
nand w i t h  
R&S c o n t r o l l e r s  

SDC 

( S e l e c t e d  Device  
C l e a r )  

IECSDC 

E f f e c t  on SMG 

A b o r t s  p r o c e s s i n g  o f  com- 
mands j u s t  r e c e i v e d  and 
s e t s  t h e  command p r o c e s -  
s i n g  s o f t w a r e  to  a  de- 
f i n e d  i n i t i a l  s t a t u s .  
The d e v i c e  s e t t i n g s  a r e  
n o t  changed.  

S w i t c h o v e r  t o  l o c a l  
s t a t u s  (manual  o p e r a -  
t i o n )  . 



T a b l e  2-1 2 ASCII / ISO and IEC character set 

DLE 

DC1 

DC2 

DC3 

DC4 DCL 

NAK PPU 

SYN 

ETB 

CAN SPE 

EM SPD 

SUB 

ESC 

FS 

G S 

R S 

us 

Key: 

NUMBERS 

SYMBOLS 

LISTEN 

ADDRESSES 

I interface message 

ASCII character 

Decimal 

UPPER CASE 

TALK 

ADDRESSES 

LOWER CASE 

SECONDARY ADDRESSEZ 

OR COMMANDS 



2.4.5 Device Messages 

Device  m e s s a g e s  ( t o  IEC 625-1) are t r a n s m i t t e d  on t h e  d a t a  l i n e s  
w i t h  t h e  a t t e n t i o n  l i n e  b e i n g  High,  i .e.  n o t  a c t i v e .  The ASCII 
code  ( I S 0  7 - b i t  c o d e )  is used  (see T a b l e  2 -12) .  

The d e v i c e  m e s s a g e s  c a n  b e  d i v i d e d  a c c o r d i n q  to  two d i f f e r e n t  
f a c t o r s  as shown i n  t h e  f o l l o w i n g  t a b l e .  

- 

T a b l e  2-13 

G e n e r a l ,  common commands 
( a c c o r d i n g  to  s t a n d a r d )  

D e v i c e - s p e c i f i c  commands 
( d e p e n d e n t  on  d e v i c e  
f u n c t i o n s )  

T r a n s m i s s i o n  
d i r e c t i o n  

D e v i c e  
d e p e n d e n c e  

See 
T a b l e  2-1 6 

Message r e c e i v e d  
by SMG 

Message t r a n s -  
m i t t e d  by SMG 

See 
T a b l e  2-15 

S e e  
T a b l e  2-1 7 

Messages  r e c e i v e d  by t h e  SMG w i l l  be d e n o t e d  as commands i n  t h e  
f o l l o w i n g .  

2.4.5.1 Commands Received by the  SMG i n  Listener Mode 
( c o n t r o l l e r  t o  d e v i c e  m e s s a g e s )  

F i g .  2-14 shows t h e  s y n t a x  o f  a command l i n e  (p rogram m e s s a g e ) .  
Each command l i n e  must  be  t e r m i n a t e d  by a n  end c h a r a c t e r ;  p e r m i s -  
s i b l e  end  c h a r a c t e r s  are: 

- New l i n e  (ASCII c o d e  10 d e c i m a l )  

- End ( E O I  l i n e  a c t i v e )  t o g e t h e r  w i t h :  

+ t h e  l a s t  u s e f u l  c h a r a c t e r  o f  t h e  command l i n e  or 
+ t h e  c h a r a c t e r  " N e w  l i n e "  or 
+ t h e  s e m i c o l o n  ( ; ) . 

The c o m b i n a t i o n  " C a r r i a g e  r e t u r n  + new l i n e "  is a l s o  p e r m i s s i b l e  
b e c a u s e  t h e  " C a r r i a g e  r e t u r n n  c h a r a c t e r  (ASCII c o d e  1 3  d e c i m a l )  
is p e r m i s s i b l e  as a f i l l e r  b e f o r e  t h e  end  c h a r a c t e r  w i t h o u t  
e f f e c t .  

A l l  IEC-bus c o n t r o l l e r s  f rom Rohde & Schwarz t r a n s m i t  a n  end  
c h a r a c t e r  which  is a c c e p t e d  by t h e  SMG. 



A command line may require more than one line on the screen of 
the controller because it is only limited by the end character. 
Most IEC-bus controllers automatically hang the end character 
onto the useful text. 

A command line may contain several commands (program message 
units) separated by semicolons (;). For reasons of compatibility, 
the SMG also accepts a comma for this purpose (see Section 
"A1 ternat ives for the Command Syntax" ) . 
A command can consist of the following parts: 

- Only a header 
Example: PRESET 

- Header and question mark 
Example: RF? 

This combination requests the SMG to provide the required data 
in an output buffer in order to transmit them via the IEC bus 
as soon as the SMG is addressed as a talker (see Section "Mes- 
sages Transmitted by SMG in Talker Mode"). 

- Header and number 
Examples: RF 123.536: RE' 123.5MHZ; RECALL 7 

According to the standard, the header and number(s) must be 
separated by at least one space (ASCII code 32 decimal). It is 
permissible with the SMG to omit this space to enable compati- 
bility with other devices. In the case of the device-specific 
commands, the number can be supplemented by a unit. 

The headers and their significance are described in Sections 
"Common Commands" and "Device-specific Commands". 

Lower-case letters are permissible and are equivalent to the cor- 
responding upper-case letters. Thus units can be used in the 
usual form (example: dBm) instead of the upper-case notation 
(example: DBM) which is also permissible. 

Additional spaces may be entered at the following positions: 

+ before a header, 
+ between header and number, 
+ before and after a comma ( , ) and semicolon ( ; ) , 
+ before the end character. 



Only  decimal numbers are p e r m i s s i b l e  w i t h  t h e  f o l l o w i n g  n o t a -  
t i o n s  : 

Examples : 

- With  or w i t h o u t  s i g n .  5 ,  +5, -5 

- With  or w i t h o u t  d e c i m a l  p o i n t ;  1 .234 ,  -100.5, . 327 ,  
t h e  p o s i t i o n  o f  t h e  d e c i m a l  p o i n t  
is  o p t i o n a l .  

- With  or w i t h o u t  e x p o n e n t  t o  b a s e  10 ;  .451 ,  4513-3, 
11 ~n Or II II is u s e d  as t h e  e x p o n e n t  +4.51e-2 
c h a r a c t e r .  

- The e x p o n e n t  is p e r m i s s i b l e  w i t h  1.5E+3, 1.53-3, 
or w i t h o u t  a s i g n ;  a s p a c e  is also 1.5E 3  
p e r m i s s i b l e  i n s t e a d  o f  t h e  s i g n .  

- L e a d i n g  z e r o s  are p e r m i s s i b l e  i n  +0001 . 5 ,  
t h e  m a n t i s s a  and  e x p o n e n t .  -01.5E-03 

- The l e n g t h  o f  t h e  number i n c l u d i n g  150000000,  
t h e  e x p o n e n t  may b e  u p  t o  20 c h a r a c -  0 .00000032 
ters. The number o f  d i g i t s  o f  t h e  
m a n t i s s a  and  e x p o n e n t  is o n l y  l i m i t e d  
by t h i s  c o n d i t i o n .  D i g i t s  which  e x c e e d  
t h e  r e s o l u t i o n  o f  t h e  d e v i c e  are r o u n d e d  
up or down; t h e y  a l w a y s  c o n t r i b u t e  t o  t h e  
o r d e r  o f  m a g n i t u d e  (power  o f  t e n ) .  

Note: An e x p o n e n t  a l o n e  ( e . 9 . :  E-3) is n o t  p e r m i s s i b l e ;  
1E-3 is correct. 

Indices  

An i n d e x  c o n s i s t s  o f  a t  l e a s t  o n e  d i g i t  ( l e a d i n g  z e r o s  are per- 
m i s s i b l e ,  d e c i m a l  p o i n t  and  e x p o n e n t  n o t a t i o n  are n o t  p e r m i s -  
s i b l e ) .  

The f o l l o w i n g  IEC-bus commands r e q u i r e  an  i n d e x  t o  b e  e n t e r e d :  

1 .  STORE i n d e x  

2. RECALL i n d e x  

3.  TEST:POINT i n d e x  



Command line 

I Mantissa ____1___1 Exponent --I 

SP: Any c h a r a c t e r  o f  ASCII code 0 t o  9 o r  11 to  32 dec ima l ,  
e s p e c i a l l y  space .  

F i g .  2-14 Syntax diagram of a command P ine  

Examples: 

*RST; RF 108.53MHZ; LEV -15DBM; FM 12.5E3; AF 3393 <CR><NL> 

*HDR 0; RF?; FM? <NL> 

I N e w  L i n e  

End character 1 

Number 

D i g i t )  



2.4.5.2 Messages  T r a n s m i t t e d  b y  SMG i n  T a l k e r  node 
( d e v i c e  to  c o n t r o l l e r  m e s s a g e s )  

The SMG t r a n s m i t s  messages  v i a  t h e  I E C  b u s  i f :  

1 .  it is r e q u e s t e d  t o  p r o v i d e  d a t a  i n  i t s  o u t p u t  b u f f e r  by o n e  or 
more d a t a  r e q u e s t s  ( q u e r y  m e s s a g e s )  w i t h  a  q u e s t i o n  mark 
( w i t h i n  o n e  l i n e )  and 

2.  i n d i c a t e s  by s e t t i n g  b i t  4 i n  t h e  s t a t u s  b y t e  (MAV - message  
a v a i l a b l e )  t h a t  t h e  r e q u i r e d  d a t a  a r e  now p r e s e n t  i n  t h e  o u t -  
p u t  b u f f e r  (see a l s o  S e c t i o n  " S e r v i c e  Reques t  and S t a t u s  
R e g i s t e r " )  and 

3.  h a s  been a d d r e s s e d  a s  a  t a l k e r  
(BASIC command " I E C I N  a d d r ,  s t r i n g  v a r i a b l e 1 ' )  . 

I t  must  be  n o t e d  t h a t  t h e  command l i n e  w i t h  t h e  d a t a  r e q u e s t s  
must  be t r a n s m i t t e d  immedia te ly  b e f o r e  t h e  t a l k e r  is a d d r e s s e d ;  
t h e  o u t p u t  b u f f e r  is c l e a r e d  i f  a  f u r t h e r  command l i n e  is e n t e r e d  
i n  be tween.  

I f  t h e  SMG is immedia te ly  a d d r e s s e d  a s  a  t a l k e r  f o l l o w i n g  t h e  
d a t a  r e q u e s t  w i t h o u t  o b s e r v i n g  p o i n t  2 ,  t h e  b u s  handshake is 
b l o c k e d  u n t i l  t h e  r e q u e s t e d  d a t a  a r e  a v a i l a b l e .  T h i s  s i m p l e  
method o f  s y n c h r o n i z a t i o n  is mean ingfu l  w i t h  t h e  SMG s i n c e  o n l y  a  
few m i l l i s e c o n d s  a r e  r e q u i r e d  t o  e x e c u t e  a  d a t a  r e q u e s t .  

The s y n t a x  o f  messages  s e n t  by t h e  SMG is shown i n  Fig .  2-15. The 
s y n t a x  is s i m i l a r  t o  t h a t  f o r  commands r e c e i v e d  by t h e  SMG. 

"New l i n e "  (ASCII code  10 d e c i m a l )  t o g e t h e r  w i t h  "End" ( E O I  
l i n e  a c t i v e )  is used a s  t h e  end  c h a r a c t e r .  I t  is a l s o  p o s s i b l e  
t o  se t  " C a r r i a g e  r e t u r n  + new l i n e  + end" ( u s i n g  command 
TALK-TERMINATOR:CR-NL-END). 

The command "*HDR 0'' or I1*HDR 1" can  be used t o  select  w h e t h e r  
o n l y  t h e  numbers (*HDR 0 )  or t h e  h e a d e r  and numbers (*HDR 1 )  
a r e  t o  be t r a n s m i t t e d .  

The s e t t i n g  "Header and numbers" can  a l s o  b e  s e l e c t e d  by 

+ t h e  command "*RSTW ( r e se t )  o r  
+ by s w i t c h i n g  on t h e  o p e r a t i n g  v o l t a g e .  

The s e t t i n g  "Header and numbers" e n a b l e s  t h e  messages  t r a n s m i t -  
t e d  by t h e  SMG t o  be r e t u r n e d  t o  t h e  SMG a s  unmodif ied  com- 
mands. I t  is  t h e n  p o s s i b l e  t o  r e a d  a  s e t t i n g  e n t e r e d  v i a  t h e  
k e y b o a r d ,  s t o r e  it i n  t h e  c o n t r o l l e r  and r e p e a t  i t  l a t e r  v i a  
t h e  I E C  bus .  



- I f  t h e  SMG c o n t a i n s  s e v e r a l  d a t a  r e q u e s t s ,  it a lso  r e t u r n s  
several m e s s a g e s  w i t h i n  o n e  l i n e  which  a r e  s e p a r a t e d  by 
s e m i c o l o n s  (;). 

- S e v e r a l  numbers  c a n  b e  t r a n s m i t t e d  as  a  r e p l y  t o  t h e  q u e r i e s  
SPECIAL-FUNCTION? and ERRORS? and a r e  s e p a r a t e d  by commas (,). 

- Header s  and numbers a r e  a l w a y s  s e p a r a t e d  by a space. 

- The h e a d e r s  o n l y  c o n s i s t s  o f  u p p e r - c a s e  l e t t e r s  and t h e  
c h a r a c t e r s  ":",  ",*I and "*". 

- The s y n t a x  o f  t h e  numbers  is shown i n  F i g .  2-15. Only d e c i m a l  
numbers  are t r a n s m i t t e d .  The e x a c t  form o f  t h e  numbers f o r  e a c h  
message  c a n  b e  o b t a i n e d  from T a b l e s  2-15 and 2-17. 

- Messages  t r a n s m i t t e d  by t h e  SMG d o  n o t  c o n t a i n  u n i t s .  I n  t h e  
case o f  p h y s i c a l  v a r i a b l e s ,  t h e  numbers are r e f e r r e d  t~ t h e  
b a s i c  u n i t  s p e c i f i e d  i n  T a b l e  2-17. 

P rogram e x a m p l e s  

( F o r  t h e  IEC-bus c o n t r o l l e r  PCA; t h e  IEC-bus a d d r e s s  o f  t h e  SMG 
h a s  been  assumed t o  b e  27. ) 

Example 1: F requency  s c a n ;  s i m p l e  s y n c h r o n i z a t i o n  method 

5  IECTERM 10 I n p u t  t e r m i n a t o r :  LP 
10  IECOUT27,"*HDR 0" S e t t i n g :  no h e a d e r  
20 IECOUT27, " RF?" Data r e q u e s t :  f r e q u e n c y  
30 IECIN27 ,F$ Read t a l k e r  a d d r e s s  and  
46 PRINT "Frequency  o f  SMX: " ,F$ d a t a  

Example 2: F requency  s c a n ;  i n d i c a t i o n  t h r o u g h  S e r v i c e  R e q u e s t  
t h a t  d a t a  are  a v a i l a b l e .  

I n p u t  t e r m i n a t o r :  LF 
5  IECTERM 10 @ Branch t o  l i n e  100 w i t h  

1 0  ON SRQ GOSUB 100 S e r v i c e  R e q u e s t .  
20  IECOUT27,"*SRE 16 ,  *HDR 0" SRQ by MAV b i t  
3 0  IECOUT27," RF?" S e t t i n g :  no h e a d e r  

Data  r e q u e s t :  f r e q u e n c y  

100 REM ---SERVICE REQUEST ROUTINE --- 
1 10 IECSPL27, S% S e r i a l  P o l l  
120  I F  S% <> ( 6 4 + 1 6 )  THEN GOT0 1 5 0  S e r v i c e  R e q u e s t  f rom SMG? 
130 IECIN27, F$ Y e s ,  r e a d  t a l k e r  a d d r e s s ,  
140 PRINT " F r e q u e n c y  o f  SMG: I* IF$ d a t a .  
150 ON SRQ GOSUB 100 
16rd RETURN 



Output message l i n e  

Header Nunber End character 

---I A S C I  I t e x t  

Number 

SP: Space (ASCII code 32 decimal) 

ASCII text: Reply to commands "*IDN?" and "*OPT?" 
(see Table 2-15) 

Fig. 2-15 Syntax diagram of messages transmitted by SMG 

Example with header: 

RF 108530000;LEVEL -45.0;AM:OFF;FM:INT 12500<NL+END> 

I End character 

Example without header: 

108530000; -15.0;;12500<NL+END> 

1 
End character 



2.4.5.3 Common Csmmands 

These  commands are l i s t e d  i n  T a b l e s  2-14 and 2-1 5 .  

They a f f e c t  t h e  f o l l o w i n g  areas : 

- R e s e t  commands 

- Commands which r e f e r  t o  t h e  S e r v i c e  Reques t  f u n c t i o n  w i t h  
t h e  a s s o c i a t e d  s t a t u s  and mask r e g i s t e r s  

- Commands f o r  d e v i c e  i d e n t i f i c a t i o n .  

The commands h a v e  b e e n  t a k e n  f rom t h e  s t a n d a r d .  The s t a n d a r d  en- 
s u r e s  t h a t  t h e s e  commands have  t h e  same e f f e c t  i n  d i f f e r e n t  de-  
v i c e s .  

The h e a d e r s  o f  t h e s e  commands c o n s i s t  o f  a s tar  ( * )  f o l l o w e d  by 3 
l e t t e r s .  



T a b l e  2-14 Common commands r e c e i v e d  by t h e  SMG 

HDR 

Number, 
range 

- - --- 

% aning 

Reset 

Rcts l i k e  t h e  INSTR PRESET key ( s e e  Sec t ion  " l n s t n m e n t  Preset")  and 

+ switches t o  message with header ( l i k e  command *HDR 11, 
+ s e t s  t h e  end c h a r a c t e r  i n  t a l k e r  mode t o  " N e w  Line + End", 
+ c l e a r s  t h e  ou tpu t  buffer .  

Does n o t  change t h e  s t a t u s  o f  t h e  IEC-bus i n t e r f a c e ,  t h e  s e t  IEC-bus addreas 
and t h e  r e g i s t e r s  of  t h e  Service Request function. 

A c u r r e n t  Serv ice  Request is only r e s e t  i f  caused by a m e s s q e  i n  t h e  o u t p u t  
buffer .  

Pare r  On Clear  flag 

I f  1: The Serv ice  Request Enable mask r e g i s t e r  (SRE) and t h e  Event S t a t u s  
Enable mask r e g i s t e r  (ESE) a r e  a l s o  c l e a r e d  when t h e  i n s t n m e n t  is 
switched on. 

I f  0: The abovementioned r e g i s t e r s  r e t a i n  t h e i r  c o n t e n t s  even when t h e  
ins t runent  i s  switched o f f  and on. This  enab les  a Serv ice  Request when 
t h e  i n s t n m e n t  i s  switched on. 

Header 

I f  1: A l l  messages from S K  t o  c o n t r o l l e r  a r e  t r a n s f e r r e d  with a header. 

I f  0: A header i s  n e t  t r a n s f e r r e d  wi th  t h e  abovementioned messages. 

I s  a l s o  s e t  t o  1 by switching on  t h e  opera t ing  v o l t q e  and by t h e  commend 
"*RST". 

S e t s  b i t  0 (Operation Complete) i n  t h e  Event S t a t u s  r e g i s t e r  i f  a l l  previous 
commands have been processed ( s e e  Sec t ion  "Timing o f  Command Processing and 
Synchronization"). 

- - 

Clear  S t a t u s  

S e t s  t h e  Event S t a t u s  Regis te r  (ESR) t o  zero. The mask r e g i s t e r s  o f  t h e  
Serv ice  Request funct ion (ESE and SRE) a r e  no t  changed. 

Event S t a t u s  Enable 

The Event S t a t u s  Enable mask r e g i s t e r  i a  s e t  t o  t h e  s p e c i f i e d  va lue  i n t e r -  
p re ted  a s  a decimal nunber *). 

Serv ice  Request Enable 

The Serv ice  Request Enable mask r e g i s t e r  i s  s e t  t o  t h e  s p e c i f i e d  value 
i n t e r p r e t e d  a s  a decimal nunber *). 

* )  See S e c t i o n  " S e r v i c e  R e q u e s t  and S t a t u s  R e g i s t e r n  



Table 2-1 5 Common commands which request the SMG to output 
messages on the IEC bus 

Data 
reques t  
c m n d  

* IDN? 

*OPT? 

*KC? 

*HDR? 

*OK? 

*ESR? 

*ESE? 

Output l e s s a g e  

I Data value 

eader  No. of d i g i t s  

- - 

- 

- - 

L 

tange 

:alpha- 
1une r i c )  

-- - - 

I d e n t i f i c a t i o n  Query 

The fol l rwing i d e n t i f i c a t i o n  t e x t  i s  t r a n a n i t t e d  v i a  
t h e  I E C  bus (always without header) a s  a reply t o  t h e  
command "*IDN?It. 

Manufacturer 

l.bdel I Firmware r e l e a s e  
(example) 

Reserved f o r  s e r i a l  No., 
not used i n  S& 

[alpha- 
luneric) 

0 o r  1 

0 o r  1 

1 

I t o  51' 

I t o  51' 

Option Query 

Transn i t s  information on t h e  f i t t e d  op t ions  v i a  t h e  IEC 
bus (always without header).  

B1 o r  82 o r  83: Depends on which op t ion  is f i t t e d .  
81 ,B2,B3: I f  a l l  op t ions  a r e  f i t t e d .  
0 : I f  no op t ion  i s  f i t t e d .  

- 
P a e r  On Clear  Query 

To read t h e  s t a t u s  o f  t h e  Power On Clear  Flag, s e e  
"*PSC1* i n  Table 2-14. 

Header b r y  

To read t h e  s t a t u s  o f  t h e  Header f l ag ,  s e e  l'*HDR" i n  
Table 2-14. 

Operation Caplete Query 

The message "*OPC 1" o r  only (depending on t h e  s ta tu :  
of t h e  Header f l a g )  i s  en te red  i n t o  t h e  ou tpu t  b u f f e r  
and b i t  4 (message ava i lab le )  i n  t h e  s t a t u s  b y t e  i s  s e t  
i f  a l l  previous commands h w e  been processed. In  addi- 
t i o n ,  b i t  0 (operat ion c a r p l e t e )  i n  t h e  Event S t a t u s  
Register  i s  s e t  ( s e e  Sect ion "Timing o f  Command Process- 
i n g  and Synchronization"). 

Event S t a t u s  Regis te r  Query 

The conten ts  of  t h e  Event S t a t u s  Regis te r  a r e  ou tpu t  i n  
decimal and t h e  r e g i s t e r  is  then s e t  t o  zero. 

Event S t a t u s  Enable Query 

The conten ts  of  t h e  Event S t a t u s  Enable mask r e g i s t e r  a r e  
ou tpu t  i n  decimal. 

S t a t u s  Byte Query 

The conten ts  o f  t h e  s t a t u s  by te  a r e  ou tpu t  i n  decimal. 

Serv ice  Request Enable Query 

The conten ts  o f  t h e  Service Request Enable mask r e g i s t e r  
a r e  ou tpu t  i n  decimal. 



2.4.5.4 Device-specific Commands 

All SMG functions set using the keyboard can also be controlled 
via the IEC bus. The effect of the commands is the same as the 
correspondinq entry via the keyboard. 

The following commands have no equivalent key entry; it is a dif- 
ferent notat ion for special functions : 

ATT: FIXED 

LEVEL : EMF 

LIN SWP:MODE:RF:LOG 

LIN SWP:MODE:AF:LOG 

AC AM:DUAL:DC 

AC FM:DUAL:DC 

PHM : DUAL 

AC PM:FSK:DC 

AM: PULSE 

ALC : FIXED 

PULSE :ON 

PULSE :OFF 

Accordinq to the display, the values of all setting parameters 
and information on errors (ERRORS?) and internal voltage values 
(TEST:VOLTAGE?) can be read in via the IEC bus. 

Table 2-16 lists the settinq commands and Table 2-17 the data 
request commands with the associated message sent by the SMG. 

The headers are the same as the respective key inscription or 
similar. This results in easily readable (self-documenting) pro- 
grams. 

The headers can be shortened as desired by omittinq the last 
characters (e.g.: .L or LEV instead of LEVEL). The shortest pos- 
sible notation is shown by underlininq in Tables 2-16 and 2-47.  



Many h e a d e r s  c o n s i s t  of  s e v e r a l  p a r t s  s e p a r a t e d  from e a c h  o t h e r  
by c o l o n s  ( : ) ) ( e  .g . : LEVEL:OFF) . The a b b r e v i a t i o n s  c a n  be  used 
f o r  e a c h  p a r t  of  t h e  h e a d e r  s e p a r a t e l y  (e .9 . :  LEV:OF). 

C e r t a i n  h e a d e r s  c o n t a i n  t h e  u n d e r l i n e  c h a r a c t e r  (ASCII code  95 
d e c i m a l )  t o  f a c i l i t a t e  r e a d i n g .  I t  must  b e  w r i t t e n  l i k e  t h e  l e t -  
ters b u t  is a lways  l o c a t e d  i n  t h e  p a r t  which can be  o m i t t e d  by 
a b b r e v i a t i n g  ) . 
A l l  s e t t i n g  commands which can  b e  a s s i g n e d  a  number a r e  i d e n t i -  
f i e d  i n  T a b l e  2-16 i n  column "Number". These commands may a l s o  
h a v e  a  m e a n i n g f u l  f u n c t i o n  w i t h o u t  a  number. For example  
"AM:EXTERNALn means s e l e c t i o n  o f  t h e  e x t e r n a l  m o d u l a t i o n  s o u r c e  
where '  t h e  s t o r e d  AM m o d u l a t i o n  d e p t h  is r e t a i n e d .  "AM:EXTERNAL 
30", on t h e  o t h e r  hand ,  a l s o  se ts  a  new m o d u l a t i o n  d e p t h .  

With t h e  s e t t i n g  commands t h e  number can  be  d i r e c t l y  f o l l o w e d  by 
1 a  u n i t  ) ( e .g .  125.3MHZ, a l s o  p e r m i s s i b l e  is  125.3E3KHZ). The 

p e r m i s s i b l e  u n i t s  a r e  l i s t e d  i n  T a b l e  2-16. They can  a l s o  be 
a b b r e v i a t e d  and w r i t t e n  w i t h  lower -case  or upper -case  l e t t e r s .  I f  
no u n i t  is e n t e r e d ,  t h e  r e s p e c t i v e  d e f a u l t  u n i t  a p p l i e s  (Hz,  dBm, 
dBpV, %, dB, V,  Rad, sec) , see T a b l e  2-1 6. 

' )  For r e a s o n s  o f  c o m p a t i b i l i t y  t h e  SMG a l s o  p e r m i t s  o t h e r  ways 
o f  s e p a r a t i n g  t h e  h e a d e r  p a r t s  and p o s i t i o n i n g  t h e  u n i t s  
w i t h i n  t h e  command (see S e c t i o n  " A l t e r n a t i v e s  f o r  t h e  Command 
Syn tax"  ) . 

2 ,  The u n d e r l i n e  c h a r a c t e r  is  g e n e r a t e d  i n  t h e  R&S C o n t r o l l e r s  
PCA and PUC u s i n g  t h e  "+" key.  



Table 2-16 Device-specific comnands 

The s h o r t e s t  p o s s i b l e  n o t a t i o n  i s  i n d i c a t e d  by under1 i n i n g .  

Value 

AF : START 
m P  
AF:STEP 
AF: VAR-STEP 

AF : LOG-STEP I )  va lue 

AF : OFF 

ALC : NORMAL -- 

Permi s- 
s i b l e  
u n i t s  

GHz - 
MHz 
THz - 
Hz - 

) e f  aul  t 
m i  t 

Hz 

% 

Expl anat i o n  I 
AF s e t t i n g  

AF v a r i a t i o n  s tep  
w i d t h  

AF sweep, l o g a r i t h -  
mic s tep  w i d t h  

Switch on AF s i g n a l  
t o  s to red  values o f  
frequency and vo l tage  

- 
Switch o f f  AF s i g n a l  

Automat ical  l y  
swi tches on spec ia l  
f unct. "Level c o n t r o l  
w i thou t  func t ion " .  
Leve l  s e t t i n g  i s  r e -  
t a i n e d  as descr ibed 
under LEVEL.. . 
Level  c o n t r o l  
swi tched on, automa- 
t i c a l l y  swi tches o f f  
spec ia l  f u n c t i o n  
"Level  c o n t r o l  w i t h -  
o u t  func t ion " .  

' ) Only p e r m i s s i b l e  w i t h  o p t i o n  SMG-B2. 
2, Without  f u n c t i o n  i f  i n t e r n a l  modulat ion i s  swi tched on. 



Header "Num- Permis- Default 
ber s i b l e  un i t  

u n i t s  

) Value 1 I &  1 %  

Explanat ion 

Switch on AM with se- 
l e c t ed  msdulat ion 
source and ad jus t  m- 
dula t ion  depth. Auto- 
mat i c a l l y  switches 
of f  spec ia l  funct ions 
"AM two-tone", "Level 
cont ro l  without 
function" and 
"Pulse Modulation 
(code 99)". 

As above, but ad jus t  
to s tored value of 
d u l a t  ion depth. 

Switch on t w t o n e  AM" 
with i n t e rna l  and ex- ' 

t e r n a l  source (AC or 
IX) and ad ius t  modu- 
l a t i o n  depth. Auto- . 

mat i c a l l y  switches 
spec ia l  function 
"AM two-tone" on and 

'"Pulse msdulation" 
o f f .  

A s  above, but ad jus t  
jto stored value of 
lmodulat ion depth. I 

~(max. 50%). 

Switches spec ia l  
function "Pulse W u -  

' l a t i o n  (code 19)" on 
'and "AM t m t o n e n  
o f f .  

Variat ion step width 
of  AM d u l a t i o n  

) I f  t h e  d u l a t i o n  source (- or MTF3RNAL) is mt specif  id, 

- t h e  previous source is switched on 
- or retained unchanqed i f  AM was switched on. 

4, Only permissible with opt ion SMG-B2. 



f Header 
ber 

Fermis- 
' sible 
units 

Default 1 Explanation 
unit t 

Normal function of 
level settinq, 
switches off special 
function "Non-inter- 
rupting level set- 
ting". 

' 

' 

A!fTEtWA?DR:FIXED - - 

Corresponds to key 
'; f unct ion STEP+ . &try' 
"of step width with :' 
':V[ARSTEP for the spe-' 
cified parameter. 

I 

'Switch off rrcdulation 
'and special functions 
""AM two-tone" and 
"Pulse rrcdulat ion 
(code 19)". 

) .'value 

EM:EXTERNAL:AC 
EM:-= - HZ cally switches off 

I 1 ,special functions 
'"EM two-tone" and 

I ',"FSK mdulat ion". 

'ruptinq level set- 
"tinqn. 

I 

, 

,As above, but djust 
'to stored value of 

, .EM deviation. 

For non-interrupting 
'level settinq; 
',switches on special 
function "Non-inter- 

) Cklly permissible with option .SMGB2, automatically switches on special 
function "AF amplitude". 

) If the modulation source ( INTERNAL or EXTERNAL) is not specified, 

- the previous source is switched on 
- or retained unchanged if FM was switched on. 



FM: DUAL : AC 
FM:DuALTc - - 

FM: FSK: AC - -  
FM: FSK: DC - -  

FM:FSK: AC - -  
FM: FSK: DC - -  

FM: VAR-STEP - 

FM: OFF 

Num- 
b e r  

Value 

Value 

Value 

Permi s- 
s i b l e  
u n i t s  

GHZ 
TiHZ 
KHZ 
Tiz - 

GHZ 
NHZ 
RHZ 
Hz - 

GHZ 
TiH z 
K H Z  
R Z  - 

l e f  aul t 
l n i t  

HZ 

Expl anat i o n  

Switch on two-tone Fl 
w i t h  i n t e r n a l  and ex. 
t e r n a l  source (AC o r  
DC) . Automatical l y  
switches speci  a1 
f u n c t i o n  "FM two- 
tone" on and "FSK" 
3 f f .  

As above, bu t  ad jus t  
t o  s to red  value o f  
d e v i a t i o n  (max. 112 ) 

nax. devi  a t i  on) 

Switch on FM w i t h  ex- 
t e r n a l  modul a t  i o n  
source AC o r  DC (TTL 
s igna l )  se lec ted and 
ad just  dev ia t ion .  
Rutomat ica l ly  
switches speci  a1 
f u n c t i o n  "FSK modul a- 
t i o n "  on and "FM two- 
tone" o f f .  

4s above, b u t  ad jus t  
t o  s to red  value o f  
j e v i  a t ion.  

V a r i a t i o n  s tep  w id th  
2 f  FM dev ia t ion .  

Switch o f f  modulatior 
and spec ia l  f u n c t i o n  
"FM two-tone" and 
"FSK modul a t  i on". 

7, Only pe rmiss ib le  w i t h  o p t i o n  SMG-B2. 

801.0001.52 



, Header 

units 

:I I N m : A F  - Corresponds to key 
I - I N m z  - funct ion STEP+ . Flntry 

IN-:LEVEL:m - 1, ) - 
, ,  INCREMENTTL~VEL~ - - VAftSTEP for the 

I N C R E ~ N T ~ M  - specified parameter. .  INCREMENT^ - 
" INCREMENT" - 

M C R E M E N T ~  - - 

Switch on RF level 
and adjust value. 
,Automatically 
switches off special 
fun& ion "Level EMF" . 
Switch on/off RF le- 
vel to stored value. 

ch an RF level 

unction "Level EMF". 

LeVEL :TmR,STEP riation step width 

LEmL : OFFSET 

LEVEL : OFFSET : ON Switch m/off RF 
level offset to 
stored value. 

' )  mly permissible with option SMGB2. 
) Automatically switches on special. furaeticxl "AF amplitudew. 



LEVEL: AF - - 

LEVEL: AF:VAR,STEP - lo> 

PHM - 

PHM: EXTERNAL 
WM~NTERNAL -- 

PHM: DUAL -- 

PHM : DUAL -- 

Num- 
b er  - 
Value 

Value 

Value 

Value 

Valut 

Permi s- 
s i b l e  
u n i t s  

Def aul t Expl ana t i  on 
u n i t  

Switch on AF s i gna l  
t o  s tored va lue of 
frequency and ad j u s t  
vol tage. Automatical- 
l y  switches on spe- 
c i a l  f unc t i on  "AF arn- 
p l  i tude" .  

V Va r i a t i on  s tep  w id th  
EV - V o f  AF l eve l .  

- - 

RAD 

Switch on phase modu- 
l a t i o n  w i t h  se lected 
modul a t i on  source and 
ad jus t  dev ia t ion .  
Automatical l y  
switches o f f  spec ia l  
func t ion  "@M two- 
tone". 

- 
As above, bu t  ad jus t  
t o  s tored value of 
dev ia t ion .  

RAD - RAD 

Switch on two-tone @P 
w i t h  i n t e r n a l  and ex- 
t e r n a l  source and ad- 
j u s t  dev ia t ion .  Auto- 
ma t i ca l  l y  switches on 
spec ia l  f unc t i on  
"OM two-tone" . 
As above, bu t  ad jus t  
t o  s tored value of 
dev ia t ion .  

RAD - Var i a t i on  s tep,  wid th  
o f  dev ia t ion .  

Switch o f f  modul a t i o r  
and speci a1 f unc t i on  
%M two-tone" . 

l o )  Only permiss ib le  w i t h  op t ion  SMG-B2. 

' I )  I f  t h e  modulation source (INTERNAL or EXTERNAL) i s  no t  spec i f i ed ,  

- t he  previous source i s  switched on 
- or  r e ta i ned  unchanged i f  @M was switched on. 



lrieziier lky-!~;~-!zytlilanation 

units 

Set device to basic 
status (see Section 
"Instrument Preset"). 

1 
' HJLSE:ON - - ':Switch on wlse 

I "modulation (code 29). 

' FuTsE:IXX)KUP I 1  - - Switch on pllse 
,:modulation with level 
' control volt aqe from 
' table. 

" HJLSE :OFF - - '.Switch off pulse 
8 -  ,modulation (code 29) 

''and pulse mcdulat ion 
'with level control 
' voltase from table. 

Call a stored device 
sett inq. 

Internal reference , 
external reference 

RF:VAR,s!rEJ? 

RF sweep, loqarith- 
*'mic step width 

Switch on/off RF off- 
RF:OFFSET-F set to stored value. 

STORE - l1ndexl 1, istore device settinq 

Switch sweep m/of f . 
' SWP:AU1[D RF or AF sweep, de- 
' SW??:SINGLE pendinq on definitior 

SWP:MANUAL of sweep (see SWP: 
SWP : RESET MODE) . For sweep 
SWP : OFF parameters, see 

I headers AF , RF and 
TIME. 

) AF sweep only permissible with option SMGB2. 

801.0001 .52 2.91 



I Header 

' TEST : OFF - -  

Permis- 
sible 
units 

Definition of sweep 
mde. With AF sweep 
and logarithmic 
sweep, the m e -  
spond inq special 
functions are 
autmat ically 

&finition of sweep 1 
I 

:'Definition of end 
: character in Talk 
',mode. 

Selection of an in- 
ternal test pint 
(index 1 to 37) to 
measure the test vol- 
taqe. l )Automatically 
switches on the spe- 
cial function "Test 
voltage" (see .Service 
Manual ) . 
Switches off the spe- 
cial function "Test .. 

'.voltagew. 

2+1 ) AF sweep only permissible with cption SMGB2. 

l4 ) Default setting after switching on the aperating voltage and following the 
camnand *RST. 

15) A few test points are only available with the options installed 
(see Service Manual). 



\ 
T a b l e  2-1 7 D e v i c e - s p e c i f  i c  d a t a  r e q u e s t  commands and  messages 

s e n t  from t h e  SMG 

D a t a  r e q w s t  c-nd k s s ~ r ~ a  sent by SW; i n  t a l k e r  mode 

/ Header h b e r  U n i t  

(The s h o r t e s t  n o t a t i o n  
i s  u n d e r l i n e d )  1 lunber 

f  c h a r -  
~ c t e r s  

AF? - AF, m o d l a t i o n  f r e q u e n c y  w i t h  
i n t e r n a l  m o d l a t i o n  ( 3  t a n d a r d  
Af g e n e r a t o r  o r  o p t i o n  SK-02)  

AF v a r i a t i o n  step w i d t h ,  
( o n l y  w i t h  o p t i o n  S K - 0 2 )  

E l e c t r o n i c  l e v e l  c o n t r o l  w i  tti- 
o u t  f w c t i o n  ( s p e c i a l  f c n c t i o n )  
E l e c t r o n i c  l e v e l  c o n t r o l  w i t t i  
f m c t i o n  (normal  f wet-ion) - ----- 
AM m o d l a t i o n  s o u r c e s  and m a c b  
l a t i o n  d e p t h  

A L C  :FIX 

A L C  : N O R  

AH? - 

- 
AH:MT:AC 
A H :  MT :OC 
AH:  INT +++ 
AH:DW :AC 
AH:DW :DC 
AH:PULSE 

f 
AH:OFF +++ 

S p e c i a l  f m c t i o n  
S p e c i a l  f m c t i o n  
S p e c i a l  f m c t i o n  

V a r i a t i o n  s t g  w i . d t h  o f  A M  
m o h l a t i o n  d e p t h  -- .L 

- With "ATT:FIX", s p e c i a l  f u n c -  
t i o n  " N o n - i n t e r r u p t i n g  l e v e l  

- s e t t i n g "  i s  s w i t c h e d  o n  

dB E l e c t r o n i c  a t t e r n a t i o n  

A T T  :NOR 

A T T  :CONT 4 

2  
Per  

v a l u e  --- 
7 
7 
7 

7 
7 
7 
7 
0 

+ 5 1  I - 1 E r r r  c o d e s  
0  = n o  e r r o r  
( s e e  T a b l e  2-7 and S e c t i o n  
" E r r o r  H a n d l i q " )  

----...--- --..-- 
13500 FM m o d l a t i o n  s o u r c e s  and  

f f d e v i a t i o n  

ERRORS? - ERRORS 

Hz 

Hz S p e c i a l  f m c t i o n  
k S p e c i a l  f m c t i o n  
Hz S p e c i a l  f u n c t i o n  
Hz k e c i a l  f u n c t i o n  

1 0 0  11 V a r i a t i o n  s t e p  w i d t h  o f  FH 

Notes: x m a n s  p r e s e n t  
- m a n s  n o t  p r e s e n t  
f Soece 
* )  A'nunber  i s  n o t  t r a n s n i t t e d ;  w i t h  t h e  h e d e r  swi tched  o f f ,  only t h e  d e l i m i t e r  o r  t o m i n o t o r  a p p e a r s .  



- 
0.t. roqwst c-nd E r ~ l u u t i n n  

I 

Haodar U n i t  

(The a h a r t a a t  n o t a t i o n  ( l a  
i s  u n d e r l i n e d )  n o t  

a c t o r s  p o i n t  a a n t )  

LEVEL? - 
o r  

L E V E L S  - 

w i L N E L ; a r : v a n / q ? l ~ i a . o l o ~ v I  v a r i a t i o n  .t, w i d t h  o r  *F 
l e v a 1  

LEVEL:RF 
t 

LEVEL:OFF 

I I I I I 

P h a s e  m o c b l a t i o n ,  morir lat iori  
s o u r c e a  and d e v i a t i o n  

PW:DW S p e c i a l  f m c t i o n  

PW:OFF 

PW:VAR-STEP: -- I V a r i a t i o n s  s t e p  w i d t h  o f  p h a s e  
d e v i a t i o n  

6 

0 

I I L J .  

REFEREKE-OSCILLATOR? REF: INT - 
R E F :  1 1 1 :  :; 1 1 R e f e r e n c e  o s c i l l a t o r  i n t o r n u 1  

o r  e x t e r n n l  - 
'RF? 1 i 0  1 - 1 - 1 1  ooooooooo 1 Hz 1 RF - 1 RF - 

100000 
+ t t f  

RF :VAR-STEP: - / 1 0  1 - 1 - /++10000000 Variation step w i d t h  o f  flF 

x 

- 

TGiTT--]~L$l?lrl~i V o l t g e  (The h e a d e r  a t  s e l e c t e d  c a n n o t  b e  t e s t  used p o i n t .  f o r  

a  s e t t i n g . )  b e f o r e  t h e  v o l t q a  
+O. 3456 i s  r e q u a s t e d ,  t h e  t e s t  p o i n t  

wst  b e  s e l e c t e d !  --------- -- ----- -- -- -- - -- - --- - - 

x 

- 

1 RF :OFFS:OFF 0  ) i - - _L$1 i l - - l - - - I  - - - - - - - -- 

Notes:  x  rm ons p r e s e n t  
- m a n s  n o t  p r e s e n t  
1. Space 
* )  A nunbar  i a  n o t  t r a n s m i t t e d ;  w i t h  t h e  h e a d e r  swi tched  o f f ,  on ly  t h e  d e l i m i t e r  o r  t e r m i n a t o r  o p p e a r s .  

-105.3 
+3.0 

t t  
- * I  

- SPECIAL-FUKT 10% 

d h  

- 

Codes C a l l s p e c i a l  f c n c t i o n s  
s w i t c h e d  on,  
0  means no  s p e c i a l  f c n c t i o n  - 

RF l e v e l  

SPECIAL 3 
Per 

v a l u e  

- 11 5,  
t f  I.$ 

0  
f  f  



Examples: 

( T h e  IEC-bus a d d r e s s  o f  t h e  SMG h a s  b e e n  a s sumed  t o  b e  2 7 . )  

B a s i c  s e t t i n g  

IECOUT27, "PRESET" 
IECOUT27 I " "RST" 

S e t  f r e q u e n c y  (RF) t o  123 .45  MHz 

IECOUT27,"RF 123.45MHZm or  
IECOUT27 ,"RF 123 .4536"  or 
IECOUT27, "RF 123450000' '  

U s i n g  a n  e x t e r n a l  r e f e r e n c e  o s c i l l a t o r  

I ECOUT27, " REF : EXT" 

A m p l i t u d e  m o d u l a t i o n  o f  35% w i t h  t h e  i n t e r n a l  g e n e r a t o r ,  
m o d u l a t i o n  f r e q u e n c y  1 5  kHz 

F r e q u e n y  m o d u l a t i o n  by  a n  e x t e r n a l  m o d u l a t i o n  s o u r c e  w i t h  a 
d e v i a t i o n  o f  12 .5  kHz 

IECOUT27,"FM:EXT 12.5KHZW 

Two-tone f r e q u e n c y  m o d u l a t i o n ,  EXT AC, i n t e r n a l  m o d u l a t i o n  
f r e q u e n c y  3  kHz 

S w i t c h  o f f  t w o - t o n e  f r e q u e n c y  m o d u l a t i o n  

S e t  l e v e l  t o  120  uV 

IECOUT27 ,"LEVEL 120uV" or 
IECOUT27, "LEV 1  20UVn or 
IECOUT27,"L 1.2E-4V" 

A d j u s t  l e v e l  t o  a n  EMF o f  2  V  

IECOUT27,"LEV:EMF 2V" 



10. Vary the level from -8 dBm to +2 dBm in steps of 0.2 dB with- 
out interruptions. 

10 IECOUT27,"LEV 2; ATTEN:FIXED; LEV -8; LEV:VAR 0.2" 
20 FOR 1% = 1 TO 50 
30 IECOUT27,"INCR:LEVW 
40 NEXT 1% 

11. With special function "Won-interrupting level setting" : 
read the level in dBm and the electronic attenuation in dB 
and output on the controller. 

5 IECTERM 10 
10 IECOUT27,"*HDR 1; LEV?; ATTEN:CONT?" 
20 IECIN27 , L$ 
3Q PRINT L$ 



2.4.5.5 Alternatives f or  the  Command Syntax 

I n  o r d e r  t o  a c h i e v e  as h i g h  a d e g r e e  o f  c o m p a t i b i l i t y  w i t h  o l d e r  
R&S i n s t r u m e n t s ,  t h e  SMG as a l i s t e n e r  a lso a c c e p t s  command n o t a -  
t i o n s  which are n o t  i n c l u d e d  i n  t h e  d e s c r i b e d  s t a n d a r d :  

1 .  I n s t e a d  o f  t h e  s e m i c o l o n  ( ; ) ,  a comma ( , )  is also p e r m i s s i b l e  
as  a d e l i m i t e r  be tween  t h e  commands. 

Example: "RST, LEVEL -1ODBM, ATTEN:FIXED, *OPC? 

2.  S p a c e s  or t h e  b r a c k e t s  ( ) ,  [ ]  , 0 are p e r m i s s i b l e  i n s t e a d  o f  
t h e  c o l o n  ( :) between t h e  h e a d e r s  o f  t h e  d e v i c e - s p e c i f i c  com- 
mands. 

Examples: AM INTERNAL 30;  
AM(1NTERNAL) 30;  
RF ( OFFSET OFF ) ; 

3.  The s p a c e  be tween  t h e  h e a d e r  and number c a n  b e  o m i t t e d .  

Example: RECALL1 5 ; 

4 .  An e q u a l  s i g n  ( = )  c a n  b e  i n s e r t e d  i f  r e q u i r e d  be tween  t h e  hea-  
d e r  and number. 

Example: AM=30%; 

5 .  The u n i t  may b e  l o c a t e d  a f t e r  t h e  h e a d e r  ( s e p a r a t e d  by a s l a s h  
( / )  and n o t  o n l y  a f t e r  t h e  number. 

Examples: RE/MHZ 108.2;  
LEVEL/DBM -1 0 .5  ; 

6.  A d d i t i o n a l  s p a c e s  are also p e r m i s s i b l e  be tween t h e  h e a d e r s  and  
b e t w e e n  t h e  s i g n  and number. 

Examples: REFERENCE ( EXTERNAL ) ; 
LEVEL - 1 .'5DBM; 
LEVEL /V + 8.4E- 3 ;  



2-4 .6  Service Request and S t a t u s  Register 

Fig. 2-16 shows t h e  s t a t u s  r e g i s t e r s  and t h e  l i n k s  between them. 
I n  l i n e  wi th  t h e  s t a n d a r d ,  t h e  s t a t u s  b y t e  (STB) and i t s  a s s o c i a -  
t e d  mask r e g i s t e r  ( S R E ) ,  which a r e  a l s o  p r e s e n t  with  o l d e r  i n -  
s t r u m e n t s ,  have been supplemented by t h e  even t  s t a t u s  r e g i s t e r  
(ESR) and i ts  mask r e g i s t e r ,  even t  s t a t u s  enab le  (ESE). 

Sweep End 
Power On 

User Request r- co;ndyor Execution Error 

Devi ce-dependent Error 
Query Error 

Request Control 
Operat ion Compl ete 

Bit number Event Status 
Register 

Significance *ESR? 

Bit number Event St atus 
Enable 

Siqnifieance *ESE value 
*ESE? 

Bit number 

Siqnif icance 

n o t  empty 

C 
O u t p u t  buffer 

I - Serial - *STB? 

Status By 

Pol 1 

t e 

Bit number Service Request 
Enable 
*SRE value 
*SRE? 

F i g .  2-16 S t a t u s  r e g i s t e r s  



Table 2-15 B i t  a l l o c a t i o n  o f  the  event s t a t u s  r e g i s t e r  

Sweep End 

is se t  when t h e  s t e p  f r e q u e n c y  is r e a c h e d  
i n  a  S i n g l e  Sweep. 

Power On 

i s  se t  when t h e  SMG is  s w i t c h e d  on or i f  t h e  AC 
s u p p l y  is  r e s t o r e d  a f t e r  a  f a i l u r e .  

U s e r  Request 

The o o e r a t o r  c a n  s e t  t h i s  b i t  by a c t i v a t i n g  s p e c i a l  
f u n c t i o n  25 i n  t h e  l o c a l  s t a t u s  v i a  t h e  keyboard  
and t h u s  i n i t i a t e  a S e r v i c e  Reques t  w i t h  a  c o r r e -  
s p o n d i n g  s e t t i n g  o f  t h e  mask r e g i s t e r .  T h i s  f u n c t i o n  
is u s e f u l  i f  t e s t  s e q u e n c e s  r e q u i r e  manual  o p e r a t i o n  
a s  w e l l  a s  c o n t r o l  v i a  t h e  I E C  bus .  

Command Error 

T h i s  i s  se t  i f  a  s y n t a x  e r r o r  (Error 5 0 )  is de- 
t e c t e d  d u r i n g  a n a l y s i s  of t h e  r e c e i v e d  commands. 
T h i s  a l s o  i n c l u d e s  t h e  f o l l o w i n g  e r r o r s :  

- I l l e g a l  u n i t  

- I l l e g a l  h e a d e r  

- A number h a s  b e e n  combined w i t h  a  h e a d e r  f o r  which 
a  number i s  n o t  e n v i s a g e d  
(e.,g. 1NCREMENT:RF 10KHZ). 



E x e c u t i o n  E r r o r  

is set  i f  a n  i n p u t  error or a n  o v e r r a n g e / u n d e r r a n g e  
s e t t i n g  ( c o d e  70  t o  7 5 )  h a s  been  d e t e c t e d  d u r i n g  
e x e c u t i o n  o f  t h e  r e c e i v e d  commands (see T a b l e  2-7) .  

The c o m b i n a t i o n  o f  s e t t i n g s  is i l l e g a l  i f :  

- t h e  command AF:OFF h a s  been  s e n t  a l t h o u g h  i n t e r n a l  
m o d u l a t i o n  was s t i l l  s w i t c h e d  on ,  

- t h e  FM d e v i a t i o n  o r  t h e  RF c a n n o t  be set  b e c a u s e  
t h e  FM d e v i a t i o n  is t o o  l a r g e .  
The p a r a m e t e r  v a l u e  which h a s  c a u s e d  t h e  e r r o r  is 
n o t  a c c e p t e d .  

A t t e n t i o n  must  be p a i d  t o  t h e  c o r r e c t  s e q u e n c e  
i f  b o t h  t h e  FM d e v i a t i o n  and t h e  RF a r e  changed.  
T h i s  e r r o r  may b r i e f l y  o c c u r  i f  t h e  s e q u e n c e  is 
i n c o r r e c t  and i f  t h e  d e v i a t i o n  v a l u e s  a r e  l a r g e  
and a c c e p t a n c e  o f  a  p a r a m e t e r  v a l u e  is t h e n  p r e -  
v e n t e d .  

- 

Device-dependent  Error 

is s e t  i f  f u n c t i o n  e r r o r s  o c c u r  (errors 1 t o  9 ,  
see T a b l e  2-7) and i n  t h e  c a s e  of  o v e r r a n g e / u n d e r -  
r a n g e  s e t t i n g s  w i t h  code  76  or 7 7 .  

-- - 

Q u e r y  Error 

T h i s  b i t  is set :  

- I f  t h e  c o n t r o l l e r  w i s h e s  t o  r e a d  d a t a  from t h e  
SMG b u t  a  d a t a  r e q u e s t  h a s  n o t  been  p r e v i o u s l y  
o u t p u t .  

- I f  t h e  d a t a  p r e s e n t  i n  t h e  o u t p u t  b u f f e r  o f  t h e  
SMG have  n o t  been  r e a d  o u t  and a  new command h a s  
been  s e n t  t o  t h e  SMG i n s t e a d .  I n  t h i s  c a s e  t h e  
o u t p u t  b u f f e r  is c l e a r e d .  

R e q u e s t  C o n t r o l  

N o t  used  i n  SMG. 

O p e r a t i o n  Complete 

T h i s  b i t  is s e t  by t h e  commands "*OPCW and "*OPC?" 
i f  a l l  p r e v i o u s  commands have  been e x e c u t e d .  



A b i t  is s e t  t o  "1"  i n  t h e  e v e n t  s t a t u s  r e g i s t e r  ( E S R )  w i t h  c e r -  
t a i n  e v e n t s  ( e . 9 .  f a u l t ,  r e a d y  message)  ; see T a b l e  2-18. 

The b i t s  r emain  set u n t i l  c l e a r e d  by r e a d i n g  t h e  e v e n t  s t a t u s  
r e g i s t e r  ( b y  t h e  command "*ESR?" ) o r  by t h e  f o l l o w i n g  c o n d i t i o n s :  

- The, command "*RST1' 
- The power s u p p l y  is s w i t c h e d  on  ( t h e  Power On b i t  is s e t  a f  te r -  

wards ,  h o w e v e r ) .  

Using t h e  e v e n t  s t a t u s  e n a b l e  mask r e g i s t e r  ( E S E ) ,  t h e  u s e r  can  
s e l e c t  t h e  b i t s  i n  t h e  e v e n t  s t a t u s  r e g i s t e r  which a l s o  set t h e  
sum b i t  ESB ( b i t  5 i n  t h e  s t a t u s  b y t e )  t h r o u g h  which a  s e r v i c e  
r e q u e s t  c a n  be t r i g g e r e d .  The sum b i t  i s  o n l y  se t  i f  a t  l e a s t  one  
b i t  i n  t h e  ESR and t h e  c o r r e s p o n d i n g  b i t  i n  t h e  ESE a r e  se t  t o  
" 1 " .  The sum b i t  is a u t o m a t i c a l l y  c l e a r e d  a g a i n  i f  t h e  above con- 
d i t i o n  is no l o n g e r  s a t i s f i e d ,  e . g .  i f  t h e  b i t s  i n  t h e  ESR a r e  
c l e a r e d  by r e a d i n g  t h e  ESR o r  i f  t h e  ESE is changed.  

The e v e n t  s t a t u s  e n a b l e  mask r e g i s t e r  is w r i t t e n  by t h e  command 
"*ESE v a l u e "  ( " v a l u e "  is t h e  c o n t e n t s  i n  d e c i m a l )  and can  be  r e a d  
a g a i n  u s i n q  t h e  command "*ESE?". It is s e t  t o  z e r o  when t h e  
power s u p p l y  is  s w i t c h e d  on i f  t h e  Power On C l e a r  f l a g  is 1 (*PSC 
1 ) .  

I t  is n o t  changed by o t h e r  commands o r  i n t e r f a c e  messages  ( D C L ,  
SDC) . 
Only t h e  

B i t  No. 

4 

5 

6 

f o l l o w i n g  b i t s  a r e  used i n  t h e  s t a t u s  b y t e  ( S T B ) :  

Bus l i n e  

D I O  5 

D I O  6 

D I O  7 

~ e s i ~ n a t i o n l  Meaning I 
MAV ( Messaqe a v a i l a b l e  I 

I n d i c a t e s  t h a t  a  message  i s  
p r e s e n t  i n  t h e  o u t p u t  b u f f e r  
which can  b e  r e a d .  
The b i t  is 0 i f  t h e  o u t p u t  
b u f f e r  is  empty. 

ESB I Sum b i t  o f  t h e  e v e n t  s t a t u s  
r e g i s t e r  I 
Reques t  S e r v i c e  
( r e a d  by S e r i a l  P o l l )  

It s h o u l d  be n o t e d  t h a t  t h e  b i t s  of  t h e  s t a t u s  r e g i s t e r s  a r e  num- 
b e r e d  0 t o  7 i n  a c c o r d a n c e  w i t h  t h e  s t a n d a r d ,  b u t  t h e  b u s  d a t a  
l i n e s  a r e  d e s i g n a t e d  D I O  1 t o  D I O  8. 

MSS Master  S t a t u s  Summary 
( r e a d  by *STB?) 



Using t h e  service request enable mask register (SRE), t h e  u s e r  
c a n  d e t e r m i n e  whe the r  t h e  RQS b i t  o f  t h e  s t a t u s  b y t e  is a l s o  t o  
be  se t  when t h e  MAV or ESB b i t  s w i t c h e s  from 0 t o  1 and i f  a  
S e r v i c e  Reques t  is t o  b e  s e n t  t o  t h e  c o n t r o l l e r  by a c t i v a t i n g  t h e  
SRQ l i n e .  The f o l l o w i n g  p o s s i b i l i t i e s  e x i s t  s i n c e  e a c h  b i t  i n  t h e  
s e r v i c e  r e q u e s t  e n a b l e  mask r e g i s t e r  is a s s i g n e d  t o  t h e  corre- 
spond ing  b i t  i n  t h e  s t a t u s  b y t e :  

1 No S e r v i c e  Reques t  I 

C o n t e n t s  
o f  t h e  SRE 
( d e c i m a l )  

S e r v i c e  Reques t  when t h e  MAV b i t  is  set  
(message  i n  o u t p u t  b u f f e r )  

5 S e r v i c e  Reques t  when t h e  ESB b i t  is s e t  
( a t  l e a s t  1  b i t  set i n  t h e  e v e n t  
s t a t u s  r e g i s t e r  and n o t  masked) 

S e t  b i t  
N o .  i n  
t h e  SRE 

4+5 S e r v i c e  Reques t  i n  b o t h  o f  t h e  above 
c a s e s  

E f f e c t  

The s e r v i c e  r e q u e s t  e n a b l e  mask r e g i s t e r  (SRE) is w r i t t e n  w i t h  
t h e  command "*SRE v a l u e "  ( " v a l u e "  is t h e  c o n t e n t s  i n  d e c i m a l )  and 
can  be r e a d  a g a i n  u s i n g  t h e  command "*SRE?". I t  is se t  t o  z e r o  
when t h e  power s u p p l y  is s w i t c h e d  on i f  t h e  Power On C l e a r  f l a g  
is 1 ,  and t h e  S e r v i c e  Reques t  f u n c t i o n  o f  t h e  SMG is t h u s  i n h i -  
b i t e d .  The SRE mask r e g i s t e r  is n o t  changed by o t h e r  commands or 
i n t e r f a c e  messages  (DCL, SDC) . 
S e v e r a l  d e v i c e s  c a n  t r i g g e r  a  S e r v i c e  Reques t  s i m u l t a n e o u s l y ,  t h e  
open collector d r i v e r s  c a u s e  a n  OR f u n c t i o n  on t h e  SRQ l i n e .  The 
c o n t r o l l e r  must r e a d  t h e  s t a t u s  b y t e s  o f  t h e  d e v i c e s  t o  i d e n t i f y  
which d e v i c e  h a s  t r i g g e r e d  t h e  S e r v i c e  Reques t .  A set RQS b i t  
( b i t  6 / D I Q  7 )  i n d i c a t e s  t h a t  t h e  d e v i c e  is t r a n s m i t t i n g  a  S e r v i c e  
R e q u e s t .  

The s t a t u s  b y t e  o f  t h e  SMG c a n  b e  r e a d  i n  t h e  f o l l o w i n g  manner: 

9 .  By t h e  command ""STB?". 

MSS ( M a s t e r  S t a t u s  Summary) i s  t r a n s f e r r e d  a s  b i t  6 .  MSS i s  1 
i f  a t  l e a s t  1  b i t  i n  t h e  s t a t u s  b y t e  is se t  and t h e  c o r r e -  
s p o n d i n g  b i t  i n  t h e  S e r v i c e  Reques t  Enab le  mask r e g i s t e r  (SRE) 
is a l s o  se t .  

The c o n t e n t s  of  t h e  s t a t u s  b y t e  ( i n c l u d i n g  MSS b i t )  are o u t p u t  
i n  d e c i m a l .  It is, however,  n o t  p o s s i b l e  t o  d e t e c t  a  set MAV 
b i t  i n  t h i s  manner.  The s t a t u s  b y t e  is n o t  m o d i f i e d  by r e a d i n g  
and a  p o s s i b l y  p r e s e n t  S e r v i c e  Reques t  is n o t  c l e a r e d .  



2. By a  S e r i a l  P o l l  

(With  R&S c o n t r o l l e r s :  IECSPL a d r ,  s t a t u s )  
The c o n t e n t s  are t r a n s f e r r e d  i n  b i n a r y  form a s  one b y t e .  RQS 
( S e r v i c e  R e q u e s t )  is  s e n t  a s  b i t  6 .  RQS is set  i f  t h e  a d d r e s -  
sed  d e v i c e  h a s  caused  t h e  S e r v i c e  Reques t .  The RQS b i t  is sub-  
s e q u e n t l y  set t o  z e r o  and t h e  S e r v i c e  Reques t  becomes i n a c -  
t i v e ,  t h e  o t h e r  b i t s  o f  t h e  s t a t u s  b y t e  a r e  n o t  changed.  

When MSS is c l e a r e d ,  RQS is a l s o  c l e a r e d ,  e .g .  by s e t t i n g  t h e  
S e r v i c e  Reques t  Enab le  mask r e g i s t e r  (SRE) t o  z e r o .  

The s t a t u s  b y t e  i s  c l e a r e d :  

1 .  By "*CLS" a t  t h e  s t a r t  o f  a  command l i n e .  A t  t h e  s t a r t '  o f  a  
command l i n e ,  t h e  o u t p u t  b u f f e r  ( and  t h u s  t h e  MAV b i t )  is 
c l e a r e d .  *CLS c l e a r s  t h e  e v e n t  s t a t u s  r e g i s t e r  ( a n d  t h u s  t h e  
ESB b i t ) .  T h i s  a g a i n  c l e a r s  t h e  MSS or RQS b i t  and t h e  S e r v i c e  
Reques t .  

2 .  By h a n d l i n g  t h e  e n t r i e s  i n  t h e  s t a t u s  b y t e .  

With  t h e  MAV b i t  set :  By r e a d i n g  t h e  c o n t e n t s  o f  t h e  o u t p u t  
b u f f e r  ( I E C I N  a d r  , A$) 

With t h e  ESB b i t  se t :  By r e a d i n g  t h e  e v e n t  s t a t u s  r e g i s t e r  
( *ESR? ) 

T h i s  a l s o  c l e a r s  t h e  MSS or  RQS b i t  i n  t h e  s t a t u s  b y t e  and t h e  
S e r v i c e  Reques t .  



Program example: 

I n  t h e  f o l l o w i n g  program e x a m p l e ,  a  S e r v i c e  Reques t  is  t r i g g e r e d  
i f  any  e r r o r  is  d e t e c t e d ,  and t h e  t y p e  o f  e r r o r  i s  d e t e r m i n e d  
from t h e  e v e n t  s t a t u s  r e g i s t e r .  (The  i n s t r u c t i o n  set o f  t h e  IEC- 
b u s  c o n t r o l l e r  PCA h a s  b e e n  u s e d ;  t h e  IEC-bus a d d r e s s  f o r  t h e  SMG 
h a s  been  ,assumed t o  b e  27. ) 

10 IECTERM 10 I n p u t  t e r m i n a -  
20 ON SRQ GOSUB 100 t o r :  LF 
30 IECOUT27, "*CLS; *HDR 0; *ESE 68 '  *SRE 32" 

For  S e r v i c e  . R e q u e s t  i n  
a case o f  e r ror  
100 REM .................................... 
110 REM SERVICE REQUEST ROUTINE 
120 REM .................................... 
130 IECSPL 27, S% SRQ n o t  f rom 
140 I F  ( S %  AND 6 4 )  = d THEN GOT0 300 SMG? 
150 IECOUT27, " *ESR?" Read e v e n t  
168 IECIN27, E$ s t a t u s  r e g i s t e r  
170 E% = VAL(E$) 
180 I F  ( E %  AND 32)  <> 0 THEN PRINT "COMMAND ERROR" 
190 I F  ( E %  AND 1 6 )  <> 0 THEN PRINT "EXECUTION ERROR" 
203 I F  ( E %  AND 8 )  <> 0 THEN PRINT "DEVICE-DEPENDENT ERROR" 
210 I F  (E% AND 4 )  <> ib THEN PRINT "QUERY ERROR" 
220 ON SRQ GOSUB 180 
23g RETURN 
246 REM ..................................... 
300 REM S e r v i c e  R e q u e s t  f rom o t h e r  d e v i c e  . . 
380 ON SRQ GOSUB 100 
390 RETURN 

2.4.7 Timing of Command Processing and Synchronization 

The commands r e c e i v e d  by t h e  SMG a r e  f i r s t  s t o r e d  t e m p o r a r i l y  i n  
a n  i n p u t  b u f f e r  which  is l a r g e  enough f o r  80 c h a r a c t e r s .  P a r a l l e l  
t o  t h i s ,  t h e  commands a r e  p r o c e s s e d  i n  t h e  s e q u e n c e  i n  which t h e y  
were  t r a n s m i t t e d .  A f t e r  t h e  t r a n s m i s s i o n ,  t h e  I E C  b u s  c a n  imme- 
d i a t e l y  be  used  f o r  communication w i t h  o t h e r  d e v i c e s .  Command 
l i n e s  which  e x c e e d  t h e  c a p a c i t y  o f  t h e  i n p u t  b u f f e r  a r e  p r o c e s s e d  
i n  s e v e r a l  p a r t s .  The b u s  is o c c u p i e d  d u r i n g  t h i s  t i m e .  

The commands "*OPC1' and "*OPC?" ( O p e r a t i o n  Comple te )  are  used  a s  
f e e d b a c k s  t o  i n d i c a t e  t h e  t i m e  a t  which  p r o c e s s i n g  o f  t h e  r e c e i -  
ved commands h a s  b e e n  f i n i s h e d .  

"*OPCn sets b i t  0  i n  t h e  e v e n t  s t a t u s  r e g i s t e r  and  a  S e r v i c e  Re- 
q u e s t  c a n  t h e n  b e  t r i g g e r e d  i f  a l l  p r e v i o u s  commands h a v e  b e e n  
e x e c u t e d .  

A message  is a l s o  made a v a i l a b l e  i n  t h e  o u t p u t  b u f f e r  by "*QPC?" 
a n d  b i t  4 (MAV) i n  t h e  s t a t u s  b y t e  i s  se t .  



Program example: 

The command "*OPC?" is used  i n  t h e  f o l l o w i n g  p rogram example .  The 
m e s s a g e  g e n e r a t e d  by it s e t s  b i t  MAV i n  t h e  s t a t u s  b y t e  which  
t r i g g e r s  a S e r v i c e  R e q u e s t .  The g e n e r a t e d  message  is  n o t  u sed  
f u r t h e r  b u t  is  c l e a r e d  a g a i n  by "*CLSw. 

(The  command se t  o f  t h e  IEC-bus c o n t r o l l e r  PCA h a s  b e e n  u s e d ;  t h e  
IEC-bus a d d r e s s  o f  t h e  SMG h a s  b e e n  assumed t o  be  27 . )  

R e s e t ,  c l e a r  
s t a t u s ,  S e r v i c e  Re- 

1 0  ON SRQ GOSUB 100 q u e s t  by MAV b i t  
2 0  IECOUT27,"*RST; *CLS; *SRE 16" 
3 0  IECOUT27,"RF 108.25MHZ; LEV 250MV; FM 10KHZ; *OPC?" 
40  REM S e t  f u r t h e r  d e v i c e s  I O p e r a t i o n  Comple te?  

100 REX ------ SERVICE REQUEST ROUTINE ------ 
110 IECSPL27, S% S e r i a l  P o l l  
120 I F  ( S %  AND 6 4 )  = 0 THEN GOT0 190 SRQ n o t  from SMG? 
130 IECOUT27, " *CLS" 
140 REM The SMG h a s e x e c u t e d  C l e a r  s t a t u s  and  
1 5 0  REM i n  l i n e  30.  I ts o u t p u t  s i g n a l  c a n  o u t p u t  b u f f e r  
160 REN be  used  e . g .  f o r  measuremen t s .  

i g a  ON SRQ GOSUB 10g 
20a RETURN 

I n  a  s i m i l a r  manner ,  t h e  o p e r a t i o n  c o m p l e t e  b i t  in t h e  e v e n t  
s t a t u s  r e g i s t e r  c a n  a l s o  t r i g g e r  a S e r v i c e  R e q u e s t .  L i n e  20 mus t  
t h e n  be :  

"*OPCn is  t h e n  s u f f i c i e n t  i n  l i n e  30 i n s t e a d  o f  "*OPC?". 



2.4-8 Error Bandl  i n q  

A 1 1  e r r o r s  d e t e c t e d  by t h e  SMG a s s o c i a t e d  w i t h  o p e r a t i o n  from t h e  
I E C  b u s  a r e  d i s p l a y e d  i n  t h e  e v e n t  s t a t u s  r e g i s t e r  (see T a b l e  
2-18) by s e t t i n g  a  b i t  ( b i t  2 ,  4 or 5 ) .  F u n c t i o n  errors a r e  cor- 
r e s p o n d i n g l y  s i g n a l l e d  by s e t t i n g  b i t  3 .  These b i t s  r emain  s e t  
u n t i l  t h e  e v e n t  s t a t u s  r e g i s t e r  is r e a d  or c l e a r e d  by command 
"*CLS". T h i s  is i n  a c c o r d a n c e  w i t h  t h e  s t a n d a r d  and e n a b l e s  a  
S e r v i c e  Reques t  t o  be t r i g g e r e d  and p r o g r a m - c o n t r o l l e d  e v a l u a t i o n  
of  t h e  t y p e  o f  error .  

More d e t a i l e d  i n f o r m a t i o n  is c o n t a i n e d  i n  t h e  error c o d e s  which ,  
j u s t  l i k e  w i t h  keyboard  o p e r a t i o n s ,  a r e  o u t p u t  i n  t h e  m o d u l a t i o n  
d i s p l a y  (see T a b l e  2-7) .  The d i s p l a y  may be o v e r w r i t t e n  by t h e  
n e x t  command, however,  and is  t h e r e f o r e  n o t  a l w a y s  v i s i b l e  w i t h  
IEC-bus o p e r a t i o n .  It is t h e r e f o r e  p o s s i b l e  t o  r e a d  o u t  t h e s e  
e r r o r  c o d e s  v i a  t h e  I E C  b u s  u s i n g  command "ERRORS?". I f  s e v e r a l  
errors a r e  p r e s e n t ,  t h e  error c o d e s  a r e  s e p a r a t e d  by commas. Code 
11 0" i n d i c a t e s  t h a t  no  e r r o r s  a r e  p r e s e n t .  I n p u t  e r r o r s  a r e  
c l e a r e d  i f  a  new command l i n e  is s e n t  t o  t h e  SMG. The command 
"ERRORS?" must  t h e r e f o r e  be  i n  t h e  same l i n e  
is  assumed t o  be .  

E r r o r  c o d e s  76 ,  77 w i t h  e x t e r n a l  m o d u l a t i o n  
e x t e r n a l l y  a p p l i e d  v o l t a g e  d o e s  n o t  have  t h e  
i n f o r m a t i o n  on t h e  d i r e c t i o n  or t h e  e x a c t  
d e v i a t i o n  is  a d d i t i o n a l l y  r e q u i r e d ,  t h e  
sequence  must be  used :  

i n  whish t h e  error 

i n d i c a t e  t h a t  t h e  
r e q u i r e d  v a l u e .  I f  
magn i tude  o f  t h e  

f o l l o w i n g  command 

( T e s t  p o i n t  6 AM i n p u t ,  t e s t  p o i n t  7  FM/QM i n p u t )  

The v o l t a g e  v a l u e  o b t a i n e d  s h o u l d  l i e  be tween 2.57 and 2.68 V. 



2.4.9 Resetting Device Functions 

The f o l l o w i n g  t a b l e  c o m p r i s e s  t h e  v a r i o u s  commands and e v e n t s  
which reset i n d i v i d u a l  d e v i c e  f u n c t i o n s .  

T a b l e  2-19 

\ Event 

E f f e c t  
\ 
'\ 
\ 

Basic ins t rument  s e t t i n g  
(see Sect ion " Instrument 
P rese t " )  

Set  event s t a t u s  r e g i s t e r  
ESR t o  zero 

Set mask r e g i s t e r s  ESE 
and SRE t o  zero 

Clear ou tpu t  b u f f e r  

C l  ear Serv ice  Request 

Messaqe f rom SWG: 
s e t t i n q  "With header", 
t a l k e r  end character  
new 1 i n e  + end 

Reset command process ing 
and i n p u t  b u f f e r  

Switch-on o f  
opera t ing  vo l tage  

Power On C l  ear f 1  ag 
1 

DCL, SDC 

(Device Clear, 
Se lec ted 
Device Clear )  

Commands I 
*RST *CLS PRESET 

-- 

yes - yes 

-- 

I ) Yes, b u t  " S e r v i c e  Reques t  on Power On" is p o s s i b l e .  * ) Yes, i f  o n l y  c a u s e d  by message  i n  o u t p u t  b u f f e r .  
3 ,  Yes, i f  *CLS is a t  t h e  s t a r t  o f  a  command l i n e .  



2.5 Options 

The f o l l o w i n g  o p t i o n s  a r e  a v a i l a b l e :  

SMG-B1 R e f e r e n c e  O s c i l l a t o r ,  OCXO 
SMG-B2 AF S y n t h e s i z e r  
SMG-B21 AF S y n t h e s i z e r  
SMG-B3 X O u t p u t  

F u r t h e r  d e t a i l s  c a n  be  o b t a i n e d  f rom S e c t i o n s  " I n t e r n a l / E x t e r n a l  
R e f e r e n c e  F r e q u e n c y " ,  " I n t e r n a l  AF M o d u l a t i o n  F r e q u e n c y " ,  "AP 
A m p l i t u d e " ,  "Sweep (AF)"  and f rom t h e  d a t a  s h e e t .  

Retrofitting of option SMG-B1 

F i t  t h e  o p t i o n  t o  t h e  r e a r  p a n e l  t o  t h e  l e f t  of t h e  b l o w e r  (when 
v i ewed  f rom t h e  f r o n t )  so t h a t  t h e  subminax  p l u q  p o i n t s  t o  t h e  
b o t t o m  and t h e  two spacers t o  t h e  l e f t  s i d e  of t h e  i n s t r u m e n t .  
F a s t e n  u s i n q  t h e  4 screws s u p p l i e d .  I n s e r t  2  screws f rom t h e  s i d e  
t h r o u q h  t h e  s p a c e r s  and t h e  c o u n t e r s u n k  screws t h r o u g h  t h e  r e a r  
f r a m e  from a b o v e  and be low.  

S n a p  t h e  s u p p l i e d  c a b l e  W8 b e t w e e n  t h e  subminax  p l u g  of t h e  op- 
t i o n  and  p l u g  X202 on t h e  module  FRN LOOP (801 .3917 .02 ) .  The mo-  
d u l e  FRN LOOP is t h e  b o t t o m  module  i n  t h e  h i n g e d  f r a m e ,  p l u g  X202 
is t h e  s e c o n d  f rom t h e  r i g h t  (when v i ewed  f rom t h e  f r o n t ) .  

P l u g  t h e  r i b b o n  c a b l e  f o r  t h e  power s u p p l y  o n t o  p l u g  X31 o f  t h e  
power  p a c k .  P l u g  X31 is l o c a t e d  a t  t h e  f r o n t  l e f t  c o r n e r  (when 
v i ewed  from t h e  f r o n t )  of t h e  power p a c k  b o a r d  s c r e w e d  t o  t h e  
rear  p a n e l .  

Retrofitting of option SMG-B2 

The o p t i o n  is i n s e r t e d  i n s t e a d  o f  t h e  AF g e n e r a t o r  b o a r d  
( 8 0 1 . 7 3 1 2 . 0 2 ) .  The AF g e n e r a t o r  is t h e  f i r s t  r e m o v a b l e  b o a r d  be-  
h i n d  t h e  f r o n t  p a n e l .  



Retrofitting of Option SMG-B21 

The AF s y n t h e s i z e r  o p t i o n  (802 .0411 .04 )  is  i n s e r t e d  i n s t e a d  o f  
t h e  AF q e n e r a t o r  module  (801 .7312 .02 ) .  The AF q e n e r a t o r  is 
t r a n s v e r s e l y  i n s t a l l e d  i n  t h e  i n s t r u m e n t  i n  a n  u p r i q h t  p o s i t i o n  
b e h i n d  t h e  f r o n t  p a n e l  a s  t h e  f i r s t  r e m o v a b l e  b o a r d .  Remove t h e  
u p p e r  c o v e r  and r e p l a c e  t h e  EPROMs D70 and D71 by t h e  s u p p l i e d  
EPROM se t  (843 .5853)  o n  t h e  p r o c e s s o r  b o a r d  b e h i n d  t h e  AF 
g e n e r a t o r .  Make s u r e  t o  p r e v e n t  a n y  e l e c t r o s t a t i c  c h a r g i n g .  
A t t a c h  t h e  l a b e l  "600 Q n  (843 .5799)  t o  t h e  f r o n t  p a n e l  i n  t h e  
v i c i n i t y  o f  t h e  s o c k e t  "FM/J~~EXT" i f  jumper X1OAB is p l u g g e d  on  
t h e  AF s y n t h e s i z e r  module .  A t t a c h  t h e  l a b e l  " O p t i o n  
A F - S y n t h e s i z e r  SMG-B21" t o  t h e  rear p a n e l  o f  t h e  i n s t r u m e n t .  

A f t e r  a warmup t i m e  o f  a p p r o x .  1  h ,  t h e  c a l i b r a t i o n  t a b l e  o f  
s p e c i a l  f u n c t i o n  31 h a s  t o  b e  q e n e r a t e d .  T h i s  is d o n e  by 
s e l e c t i n g  t h e  s p e c i a l  f u n c t i o n  " C a l i b r a t i o n  r o u t i n e  f o r  l e v e l  
c o n t r o l  v o l t a g e  f rom t a b l e "  u s i n g  c o d e  68 and t a k e s  a p p r o x .  40 
s e c o n d s .  D u r i n g  t h e  c a l i b r a t i o n ,  t h e  r e a d o u t  ALC-CALIbr a p p e a r s  
i n  t h e  FREQUENCY d i s p l a y ,  PULS i n  t h e  m o d u l a t i o n  d i s p l a y ,  and t h e  
RF a t t e n u a t o r  s w i t c h e s  t o  -140.1 dBm. 



~etrofitting of option SXG-B3 

F i t  t h e  o p t i o n  to  t h e  rear p a n e l  t o  t h e  l e f t  o f  t h e  blower 
viewed from t h e  f r o n t ) .  Adhere t h e  f o l l o w i n g  l a b e l  o v e r  t h e  

AM 
E XT FM'@Mon t h e  r e a r :  and EXT 

(when 
l abe l  

To f i t  t h e  o p t i o n ,  s w i v e l  up t h e  h i n g e d  f rame o f  t h e  RF module. 
The RF module c a n  be s w i v e l l e d  a f t e r  undoing 4  c o u n t e r s u n k  
'screws. (Note: F i r s t  unscrew c a b l e  W2 from t h e  o u t p u t  s t a g e  
module.  ) 

F i t  t h e  BNC s o c k e t  o f  c a b l e  W 5  i n t o  t h e  c u t - o u t  X-Axis and t h e  
BNC s o c k e t  o f  c a b l e  W10 i n t o  t h e  c u t - o u t  2-Axis u s i n g  screws. I t  
is a d v i s a b l e  t o  d e t a c h  t h e  mount ing  p l a t e  from t h e  f rame f i r s t  i n  
o r d e r  t o  f a c i l i t a t e  f a s t e n i n g  o f  t h e  BNC s o c k e t s .  I n s e r t  t h e  PCB 
of t h e  o p t i o n  w i t h  t h e  l u g s  i n t o  t h e  c u t - o u t s  o f  t h e  mount ing  
p l a t e  a t  t h e  bottom and f a s t e n  between t h e  mount ing  b r a c k e t s  and 
t h e  s u p p o r t i n g  s h e e t  a t  t h e  t o p  u s i n g  two s e l f - t a p p i n g  screws 
M 3 .  The s o l d e r  s i d e  o f  t h e  PCB p o i n t s  t o  t h e  b lower .  

P l u g  c a b l e  W5 o n t o  p l u g  X5 on  t h e  o p t i o n  b o a r d  and c a b l e  W10 o n t o  

Feed t h e  r i b b o n  cable f a s t e n e d  t o  t h e  o p t i o n  b o a r d  a l o n g  t h e  bot- 
tom o f  t h e  i n s t r u m e n t  to  t h e  f r o n t  and p lug  o n t o  p l u g  XI0 on  t h e  
AF Motherboard (801 .1043) .  



3 Maintenance 

3.1 Required Measuring Equipment and Accessories 

-- 

I n s t r u m e n t  R e q u i r e d  s p e c i f i c a t i o n s  
d e s c r i b e d  
i n  s e c t i o n  

c o n t a i n e d  3.2.2 
i n  i t e m  2  3.2.3 

3.2.14 
3.2.25 

Order 

i Frequency  
c o u n t e r  

Range 10 Hz t o  1000 MHz 
R e s o l u t i o n  1  Hz 

-- 

Range 0.1 t o  1500 MHz 
C r y s t a l  s t a b i l i z e d ,  
dynamic  r a n g e  90 dB 

RF 
a n a l y z e r  

Power 
meter 

-- - 

Range 0.1 t o  1000 MHz 
Power up t o  20 mW, 
Z = 50 a ,  error <0.1 dB, 
r e s o l u t i o n  (0.02 dB 

- - 

NRVS 3.2.5 
1020. 3.2.7 

1809,02  
NRVS-Z 5  1  
857.9004.02 

DPSP 
334.6010.02 

Range >500 MHz 
A t t e n u a t i o n  0  t o  120 dB, 
Z = 5 0 Q  

P r e c i s i o n  
a t t e n u a -  
t i o n  set 

C o n t r o l l e r  IEC 625-1 i n t e r f a c e  

T e s t  
g e n e r a t o r  

Range up t o  1000 MHz 
Low n o i s e  

Range up t o  1000 MHz 
Z = 5 O Q  

SWR b r i d g e  

RF 
a n a l y z e r  

Range up t o  2.8 GHz 
Dynamic r a n g e  >40 dB 

FSB I 3.2.9 
848.0020.52 

Range up to  1000 MHz 
R i n g  m o d u l a t o r ,  
s t a n d a r d  l e v e l  

Mixer  

Lowpass 
f i l t e r  
200 kHz 

Z = 50 f o r  f >200 kHz 

I n s t r u m e n t  
amp1 i f i e r  

-- -- - - 

Range ,1 kHz t o  20 kHz 
Ga in  20 dB, 
i n h e r e n t  n o i s e  <5  nV/1 Hz 
t e s t  bandwid th  



Required specifications Order No. 
described 
in section 

3.2.11 

Item Instrument 

- - 

AF 
analyzer 

Range up to 20 kHz 
Sensitivity <3 uV, 
Rin >10 kfi 

UPD 
1030. 

7500.02 

Oscillo- 
scope 

Adjustable 
lowpass 
filter 

Half octave intervals, 
30 MHz to 1360 MHz 

Range up to 1000 MHz FMA 
Residual FM at 250 MHz 852.8500.52 
< I  Hz (CCITT) 
<2 Hz (30 Hz to 20 kHz) 

Deviation 
meter 

Frequency range up to FMA 
1000 MHz, AM, FMf @Mf 852.8500.52 
error <I%, FMA-B 1 
Distortion Meter, 855.2002.52 
Weighting Filters CCIR, FMA-B2 
CCITT 855.0000.52 

Modulation 
analyzer 

Frequency range up to AFG 
100 kHz 377.2100.02 

AF 
generator 

Frequency range up to URE3 
100 kHzI frequency 350.5315.03 
response <0.01 dB 

AF 
voltmeter 

Frequency range up to contained 
100 kHz, in item 16 
Resolution <0.05% 

Distortion 
meter 

Psopho- 
meter 

Frequency range contained 
15 Hz to 20 kHz in item 16 
RMS rectifier 

Power 
signal 
generator 



3 - 2  Testing the Performance Data 

3.2.1, Display and Keyboard 

The s p e c i a l  f u n c t i o n  " D i s p l a y  T e s t "  c a r r i e s  o u t  a  t e s t  o f  t h e  
d i s p l a y s .  A l l  d i s p l a y s  a r e  lit up. 

The k e y s  a r e  t e s t e d  by p r e s s i n g  them and t h e i r  f u n c t i o n  checked 
a g a i n s t  t h e  d i s p l a y .  

3.2.2 Frequency Sett ing 

SMG set t ing:  Unmodulated,  l e v e l  0  dBm 

T e s t :  

T e s t  setup: 

I RF o u t p u t  

Ref .  

Frequency 
c o u n t e r  I 

Ref .  

1 I n p u t  

S y n c h r o n i z e  r e f e r e n c e  f r e q u e n c y  from SMG and 
from f r e q u e n c y  c o u n t e r .  

S e t  t h e  f o l l o w i n g  f r e q u e n c i e s  on t h e  SMG and 
c h e c k  u s i n g  t h e  f r e q u e n c y  c o u n t e r .  

10 MHz 150 MHz 
60 MHz 400 MHz 
90 MHz 700 MHz 

1000 MHz 

The v a l u e s  on t h e  c o u n t e r  must  n o t  d e v i a t e  
by more t h a n  +-1 Hz. 

3.2.3 Reference Frequency 

+ A l l o w  a t  l e a s t  one  hour  f o r  t h e  i n s t r u m e n t  t o  warm up.  

+ Connect  a  c a l i b r a t e d  f r e q u e n c y  c o u n t e r  t o  o u t p u t  REF. FREQ. - 2 2  
( r e a r  p a n e l )  . 

The r e l a t i v e  f r e q u e n c y  error must  n o t  exceed  

2 x  1 0 - ~ / ~ e a r  o p e r a t i o n  + 1  x  w i t h  t h e  s t a n d a r d  d e s i g n  
1 x  1 0 - ~ / d a ~  o p e r a t i o n  + 1 x  1 0 ' ~  w i t h  t h e  o p t i o n  SMG-B1 

R e f e r e n c e  O s c i l l a t o r ,  OCXO 

i n  t h e  r a t e d  t e m p e r a t u r e  r a n g e .  



3.2.4 S e t t l  ing Time 

A c r y s t a l  s t a b i l i z e d  RF a n a l y z e r  w i t h  a  s t o r a g e  CRT which can  b e  
e x t e r n a l l y  t r i g g e r e d  by p o s i t i v e  TTL e d g e s  is r e q u i r e d  t o  measure  
t h e  s e t t l i n g  t i m e .  The t r a n s i e n t  is made v i s i b l e  by edge  demodu- 
l a t i o n  w i t h  a  0-Hz span .  Using a  c o n t r o l l e r ,  two f r e q u e n c i e s  a r e  
set a l t e r n a t e l y  on t h e  SMG v i a  t h e  I E C  bus .  The c o n t r o l l e r  s h o u l d  
o n l y  a c t i v a t e  t h e  E O I  l i n e  w i t h  t h e  l a s t  d a t a  b y t e  and must  n o t  
o t h e r w i s e  send a  t e r m i n a t o r .  The a n a l y z e r  is a d j u s t e d  s u c h  t h a t  
o n e  o f  t h e  t w o  f r e q u e n c i e s  l i e s  on a  f i l t e r  edge .  I f  t h e  a n a l y z e r  
is t r i g g e r e d  by t h e  p o s i t i v e  edge  o f  t h e  E O I  s i g n a l ,  t h e  t r a n -  
s i e n t  a p p e a r s  on t h e  CRT f o l l o w i n g  t h e  l a s t  c h a r a c t e r  o f  t h e  I E C -  
b u s  t r a n s m i s s i o n .  

T e s t  s e t u p :  E O I  

REF.FREQ. 10 MHz E x t .  
t r i g g e r  

C o n t r o l l e r  

RF 

T e s t :  S y n c h r o n i z e  r e f e r e n c e  f r e q u e n c y  from t h e  SMG and t h e  
RF a n a l y z e r .  Connect  t h e  I E C  bus  and t h e  RF l i n e .  
Connect  t h e  E O I  l i n e  ( p i n  5 on t h e  IEC-bus c o n n e c t o r )  
t o  t h e  e x t e r n a l  t r i g g e r  i n p u t  o f  t h e  a n a l y z e r .  S e t  
t h e  SMG t o  0  dBm and to  t h e  end v a l u e  o f  t h e  f r e q u e n -  
c y  jump to  be measured.  S e t  t h e  r e f e r e n c e  l e v e l  t o  
-5 dBm on t h e  a n a l y z e r ,  t h e  a m p l i t u d e  s c a l e  t o  1 dB/ 
d i v ,  t h e  r e s o l u t i o n  bandwid ths  t o  1 kHz and t h e  span  
t o  3 kHz. I n c r e a s e  t h e  c e n t r e  f r e q u e n c y  u n t i l  t h e  
f i l t e r  e d g e  p a s s e s  t h r o u g h  t h e  c e n t r e  p o i n t  o f  t h e  
CRT. The span  can  now be  reduced  t o  0  Hz and t h e  
s c a l e  c a l i b r a t e d  on t h e  CRT u s i n g  f r e q u e n c y  s t e p s  o f  
100 Hz. The t r a n s i e n t  r e s p o n s e  a p p e a r s  on t h e  CRT i f  
t h e  t e s t  program is now s t a r t e d  and t h e  a n a l y z e r  
s w i t c h e d  t o  e x t e r n a l  t r i g g e r i n g .  The s e t q l i n g  t i m e  
( p e r i o d  up t o  f i n a l  f r e q u e n c y  2 x  10' ) must  be 
(15 m s .  

I t  i s  s u f f i c i e n t  t o  o n l y  measure  f r e q u e n c i e s  above 500 MHz s i n c e  
a l l  f r e q u e n c i e s  below 500 MHz are d e r i v e d  by d i v i d i n g  and mixing 
t h e  h i g h e r  o c t a v e s .  



T e s t  program: S e t t l i n g  t i m e  

IECTERM 1 
IECDCL : HOLD 500 
IECOUT28, "LEV ODBM" 
INPUT "START FREQUENCY I N  MHz"  ; F1$ 
INPUT "STOP FREQUENCY I N  MHz1'  ; F2$ 
IECOUT28, "RF" + F1$ + "MHZ" 
HOLD 200 
IECOUT28, "RFt1 + F2$ 9 "MHZ" 
INPUT "REPEAT" ; W$ 
I F  W$ = "J" THEN 60 
GOT0 40 

3 - 2 . 5  Output Level 

SMG s e t t i n g :  Unmodula ted ,  l e v e l  0 dBm, 
f r e q u e n c i e s  100 kHz t o  1000 MHz 

T e s t  setup: Connec t  power meter t o  RF o u t p u t .  

T e s t :  The f r e q u e n c y  r e s p o n s e  mus t  n o t  f a l l  be low 
1 dB. 

3.2.6 Attenuation S e t  

SMG s e t t i n g :  unmodu la t ed ,  100 MHz, 13 dBm 

Prec i s ion  at tenuat ion set: 120 dB a t t e n u a t i o n  

T e s t  rece iver:  100 MHz, -10 dBvV, 
l i n e a r ,  mean v a l u e ,  
bandwid th  7.5 kHz 

T e s t  setup: 

Test :  The nomina l  a t t e n u a t i o n  v a l u e s  a c c o r d i n g  t o  t h e  
p e r f o r m a n c e  t e s t  p r o t o c o l  mus t  b e  t a k e n  i n t o  
a c c o u n t .  

T e s t  r e c e i v e r  

J 

t 

SMG 

+ Note t h e  l e v e l  d i s p l a y e d  on t h e  tes t  r e c e i v e r  a s  
t h e  r e f e r e n c e  v a l u e  ( a p p r o x .  0 dBvV). 

E n s u r e  t h a t  t h e  c a b l e  c o n n e c t i o n s  are RF t i g h t .  

P r e c i s i o n  
a t t e n u a t i o n  
se t  

+ R e p e a t  t h e  measurement  w i t h  t h e  s e t t i n g s  shown 
i n  T a b l e  3-1. 

+ The d i f f e r e n c e  from t h e  r e f e r e n c e  v a l u e  must  n o t  
e x c e e d  1 dB. 



T a b l e  3-1 

120 
115 
110 
100 

8 0 
60 
4 0 
2 0 

0 

3-2.7 Non-interrupting Level Setting 

SMG setting: Unmodula ted ,  100 MHz, 10 dBm 
L e v e l  VAR STEP 5 dB, 
s p e c i a l  f u n c t i o n   on-interrupting l e v e l  s e t t i n g "  

Test setup: Connec t  power meter t o  RF o u t p u t .  

Test: C a l i b r a t e  t h e  power meter t o  0 dB ( f o r  r e l a t i v e  
l e v e l  m e a s u r e m e n t s )  or n o t e  t h e  a b s o l u t e  l e v e l .  
Reduce t h e  l e v e l  on t h e  SMG by 5 dB, 10 dB, 15 dB 
and 20 dB u s i n g  t h e  STEP key  and c h e c k  t h e  l e v e l  
jumps on  t h e  power meter. 

The p e r m i s s i b l e  d e v i a t i o n  is: 

3.2.8 Output Reflection Coefficient 

SMG setting: L e v e l  0 dBm, AM EXT O % ,  
f r e q u e n c y  5 t o  1000 MHz ( m  s u r  i ng example :  5 MHz) 

RF analyzer: C e n t e r  f r e q u e n c y  5 MHz 
R e s  BW and Video BW 10 kHz 
Span 0 Hz 
Sweep t i m e  30 m s  
Scale 1 i n e a r  



T e s t  setup: 
RF g e n e r a t o r  

T e s t :  

I RE' a n a l y z e r  I 
SWR b r i d g e  w 

+ S w i t c h  o f f  t h e  l e v e l  on  t h e  RF g e n e r a t o r  ( 5 0 - Q  
o u t p u t  impedance must  be  m a i n t a i n e d ) .  

+ Measure t h e  r e f e r e n c e  l e v e l  on t h e  RF a n a l y z e r  
and n o t e  t h e  r e s u l t .  

+ Unscrew t h e  RF c a b l e  from t h e  SMG ( f u l l  r e f l e c -  
t i o n )  . S e t  a  f r e q u e n c y  o f  5.000 1  MHz on t h e  RF 
g e n e r a t o r  a s  w e l l  a s  t h e  l e v e l  which p r o v i d e s  
t h e  r e f e r e n c e  l e v e l  on t h e  a n a l y z e r .  

+ Reconnect  t h e  RF c a b l e  on t h e  SMG. With t h e  d i f -  
f e r e n c e  i n  t h e  f r e q u e n c y  o f  t h e  t w o  g e n e r a t o r s ,  
t h e  r i p p l e  is  i n d i c a t e d  on t h e  RF a n a l y z e r .  

Read o f f  t h e  v o l t a g e s  V m i n  and Vmax and c a l -  
c u l a t e  t h e  r i p p l e .  

Vmax VSWR = - 
Vmin 

The r i p p l e  must  be <1.5 .  

+ Repea t  t h e  t es t  w i t h  an o u t p u t  l e v e l  o f  2 ,5  dBm 
on t h e  SMG. The r i p p l e  must  be  <1 .8. 

3.2.9 Harmonics 

SMG se t t ing:  Unmodulated, l e v e l  13 dBm, 
f r e q u e n c y  100 kHz to  1000 MHz 

T e s t  setup: Connect  RF a n a l y z e r  t o  t h e  RF o u t p u t  o f  t h e  SMG. 

T e s t :  Sweep t h r o u g h  t h e  o u t p u t  f r e q u e n c y  o f  100 k ~ ' z  t o  
1000 MHz and check  t h e  ha rmonics  on t h e  RF a n a l y -  
z e r .  The ha rmonic  l e v e l  must  n o t  exceed  -30 dBc. 
Ensure  t h a t  t h e  RE' a n a l y z e r  is n o t  o v e r l o a d e d .  



3.2.10 Spurious 

SMG se t t ing:  Unmodulated,  l e v e l  0 dBm, 
f r e q u e n c y  100 kHz t o  1000 MHz 

T e s t  setup: Connect  RF a n a l y z e r  t o  t h e  RF o u t p u t .  

T e s t :  The s p u r i o u s  s u p p r e s s i o n  is  p r e f e r a b l y  t e s t e d  a t  
t h e  f o l l o w i n g  f r e q u e n c i e s :  

T a b l e  3-2 

SMG f r e q u e n c y  

I 31 MHz 

195 MHz I-- 
I / 

988 MHz 

26 MHz 
57 MHz 

150 MHz 
181 MHz 

S e a r c h  f r e q u e n c y  

150 MHz 
169 MHz 

S p u r i o u s  s u p p r e s s i o n  

741 MHz 
962 MHz 

3.2.11 SSB Phase Noise 

I n  o r d e r  t o  measure  t h e  SSB p h a s e  n o i s e ,  t h e  o u t p u t  s i g n a l  o f  t h e  
SMG is down-converted w i t h  a s i g n a l  o f  t h e  same f r e q u e n c y  from a 
r e f e r e n c e  s i g n a l  g e n e r a t o r .  The c a r r i e r  is t h e n  r e j e c t e d  and t h e  
n o i s e  s p e c t r u m  c o n v e r t e d  t o  a  low f r e q u e n c y .  T h i s  low- f requency  
n o i s e  s p e c t r u m  can  be measured u s i n g  a n  AF s p e c t r u m  a n a l y z e r .  

SMG se t t ing:  Unmodulated,  l e v e l  0 dBm, 
f r e q u e n c y  19 MHz (107/481/999.4 MHz) 
VAR STEP 1 Hz 

Reference generator: Unmodulated, l e v e l  7 dBm, 
f r e q u e n c y  19 MHz 
(107/481/999.4 MHz) 

Oscilloscope: D C ,  0.1 v / d i v ,  t r i g g e r i n g  AUTO 

AF analyzer: Bandwidth 1 kHz, 5 kHz/div 



Test setup: 

S y n c h r o n i z e  t h e  r e f e r e n c e  f r e q u e n c i e s  from t h e  SMG and t h e  r e f e -  
r e n c e  s i g n a l  g e n e r a t o r .  

Test: a )  S e t  SMG t o  19.02 MHz. 
Read t h e  r e f e r e n c e  v a l u e  on t h e  AF a n a l y z e r  a t  
20 kHz. 

b )  S e t  SMG t o  19 MHz. 
S e t  a  b e a t  o f  1  Hz u s i n g  a  s t e p  o f  1 Hz upwards 
or downwards and s t o p  t h e  b e a t  w i t h  a  s i n g l e  
s t e p  a t  t h e  z e r o  p o i n t  on t h e  o s c i l l o s c o p e  
( + 5 0  m V ) .  T h i s  se ts  t h e  two i n p u t  s i g n a l s  o f  
t h e  mixer  i n  t h e  phase  q u a d r a t u r e .  

c )  Read t h e  n o i s e  l e v e l  on t h e  a n a l y z e r  a t  20 kHz 
and c o n v e r t  t o  a  1-Hz bandwidth  ( i f  e . g .  a  
bandwidth  o f  1 kHz is used f o r  t h e  measurement,  
30 dB must  be  s u b t r a c t e d  from t h e  measured 
n o i s e  l e v e l ) .  Take i n t o  a c c o u n t  t h e  form f a c t o r  
i n  t h e  c a s e  o f  a n a l y z e r s  w i t h  mean-value r e c t i -  
f i c a t i o n .  

d )  The SSB p h a s e  n o i s e  is c a l c u l a t e d  a s  f o l l o w s :  

Measured n o i s e  l e v e l  
(1-Hz bandwid th )  

Example 

-1 18 dBm 

Minus r e f e r e n c e  l e v e l  - ( + I 2  dBm) 

Minus 6 dB b e c a u s e  2  s i d e  -6 dB 
bands  a r e  measured 

e )  Repea t  t h e  measurement a t  107 MHz, 481 MHz and 
999.4 MHz. 



The f o l l o w i n g  v a l u e s  of  SSB p h a s e  n o i s e  must n o t  be  exceeded :  

T a b l e  3-3 
- - -  

C a r r i e r  f r e q u e n c y  SSB p h a s e  n o i s e  a t  f I 20  HZ from c a r i e r  I 

T h i s  measurement t a k e s  i n t o  c o n s i d e r a t i o n  t h e  SSB 
p h a s e  n o i s e  o f  b o t h  g e n e r a t o r s .  The r e f e r e n c e  si- 
g n a l  g e n e r a t o r  must t h e r e f o r e  be  a t  l e a s t  10 dB 
b e t t e r  t h a n  t h e  SMG i n  o r d e r  t o  a c h i e v e  an e x a c t  
measurement.  

-- 

8 

3 - 2 - 1 2  Broadband Noise 

19 MHz 
107 MHz 
481 MHz 

I 

The c a r r i e r  o f  t h e  SMG is a t t e n u a t e d  u s i n g  a  f i l t e r  i n  o r d e r  t o  
measure  t h e  broadband n o i s e  u s i n g  an RF a n a l y z e r .  

-133 dBc 
-137 dBc 
-124 dBc 

SMG setting: Unmodulated,  l e v e l  8.1 dBm, 
f r e q u e n c y  100 kHz t o  1000 MHz 

999.4 MHz I -118 dBc 

t 

T e s t  setup: 

Test : a )  S e t  t h e  lowpass  f i l t e r  such  t h a t  t h e  SMG c a r -  
r ie r  is  a t t e n u a t e d  by a t  l e a s t  20 dB. 

b )  S e t  t h e  a n a l y z e r  a s  s e n s i t i v e  a s  p o s s i b l e  ( n o  
p r e - a t t e n u a t i o n ) .  Measure t h e  n o i s e  l e v e l  i n  
t h e  passband  o f  t h e  f i l t e r  and c o n v e r t  t o  a  
1-Hz bandwidth .  T h i s  l e v e l ,  r e f e r r e d  t o  
8.1 dBm, is t h e  broadband n o i s e  l e v e l .  

The broadband n o i s e  l e v e l  must n o t  exceed 
-140 dBc. 



3.2.13 Residual FM 

SMG s e t t i n g :  Unmodula ted ,  l e v e l  0 dBm, 
f r e q u e n c y  20 t o  1000 MHz 

T e s t  setup: 

T e s t :  Measure t h e  r e s i d u a l  FM w i t h  a  CCITT w e i g h t i n g  
f i l t e r  or unwe i g h  t e d  ( 30 Hz t o  20 kHz ) and a n  RMS 
r e c t i f i e r .  

The f o l l o w i n g  v a l u e s  o f  t h e  r e s i d u a l  FM must  n o t  be e x c e e d e d :  

Psopho- 
meter 

- 

SMG 

T a b l e  3-4 

Carrier R e s i d u a l  FM 
f r e q u e n c y  1 CCITT 

D e v i a t i o n  
meter 

30 MHz 
60  MHz 

120 MHz 
240 MHz 
480  MHz 

1000 MHz 

. 

R e s i d u a l  FM 
30 Hz t o  20 kHz 



3.2.14 Modulation Generator 

The v a l u e s  i n  b r a c k e t s  ) a p p l y  t o  t h e  SMG-B2 AF S y n t h e s i z e r  
o p t  i o n .  

SMG s e t t i n g :  AF 40 Hz t o  15 kHz ( 1 0  Hz to  100 kHz) 

T e s t  setup: 

V o l t m e t e r  

I I ----- Frequency c o u n t e r  

I 
1 D i s t o r t i o n  meter 

Test :  Vary t h e  f r e q u e n c y  o f  t h e  m o d u l a t i o n  g e n e r a t o r  
f rom 40 Hz t o  15 kHz ( 1 0  Hz t o  100 kHz) and mea- 
s u r e  t h e  l e v e l ,  f r e q u e n c y  and d i s t o r t i o n .  

The l e v e l  a t  1 kHz must be 1  V 2 1 % .  

The f r e q u e n c y  r e s p o n s e  must  n o t  exceed  2% up t o  
20 kHz and 3% up t o  100 kHz. 

The f r e q u e n c y  e r r o r  must  n o t  exceed  3% ( 4  x 10").  

The d i s t o r t i o n  a t  1  kHz must  n o t  exceed  0 .1%.  

3.2.15 Function T e s t  of t h e  External Wodulation Level 
Monitor ina 

SMG s e t t i n g :  L e v e l  0  dBm, a )  FM EXT 50 kHz 
b )  AM EXT 80 % 

T e s t  setup: Apply a  m o d u l a t i o n  s i g n a l  o f  1 kHz t o  t h e  modula- 
t i o n  i n p u t  FM or AM. 

Test :  EXT LOW must  l i g h t  up i n  t h e  m o d u l a t i o n  d i s p l a y  
w i t h  an  i n p u t  l e v e l  o f  0.97 V. 

EXT H I G H  must  l i g h t  up i n  t h e  m o d u l a t i o n  d i s p l a y  
w i t h  an i n p u t  l e v e l  o f  1 .03  V. 

N e i t h e r  EXT LOW nor  EXT H I G H  is to  l i g h t  up w i t h  
a n  i n p u t  l e v e l  o f  0.99 t o  1.01 V. 



3-2.16 AM Modulation Depth 

SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  0.1 to  1000 MHz, 
AM INT 0.5 t o  8 0 % ,  AF 1  kHz 

Test  setup: C o n n e c t  m o d u l a t i o n  a n a l y z e r  t o  RF o u t p u t .  

Test: The d e v i a t i o n  o f  t h e  m o d u l a t i o n  d e p t h  f rom a se t  
v a l u e  mus t  n o t  e x c e e d  4% o f  t h e  d i s p l a y  + I % .  

3.2.17 AM Dis tor t ion  

SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  0.1 t o  1000 MHz, 
AM INT 30% ( 8 0 % ) ,  AF 1  kHz 

Test  setup: Connec t  m o d u l a t i o n  a n a l y z e r  w i t h  d i s t o r t i o n  meter 
t o  RF o u t p u t .  

Test:  The d i s t o r t i o n  mus t  n o t  e x c e e d  1% w i t h  30% AM. 

The d i s t o r t i o n  must  n o t  e x c e e d  2% w i t h  80% AM. 

3.2.18 AM Frequency Response 

SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  0.1 t o  1000 MHz, 
AM EXT 80% 

Test  setup: 

T e s t :  

AF 
g e n e r a t o r  

S e t  a l e v e l  o f  1 V on  t h e  AF g e n e r a t o r  and v a r y  
t h e  f r e q u e n c y  f rom 10 Hz t o  50 kHz. 

The m o d u l a t i o n  f r e q u e n c y  r e s p o n s e  ( 3 0  Hz up t o  
10 kHz) must  n o t  e x c e e d  0.4 dB. 

I I I I 

S MG 
AM RF 

The m o d u l a t i o n  f r e q u e n c y  r e s p o n s e  ( 1 0  Hz up  t o  
50 kHz) mus t  n o t  e x c e e d  1  dB. 

M o d u l a t i o n  
a n a l y z e r  



SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  1000 MHz, 
AM EXT DC 100% 

Test  setup: C o n n e c t  RF a n a l y z e r  t o  RP o u t p u t  o f  SMG. 

T e s t :  A DC v o l t a g e  o f  91.41 V a p p l i e d  t o  t h e  AM modula-  
t i o n  i n p u t  mus t  i n c r e a s e  t h e  RF l eve l ,  by 5 .5  t o  
6 . 5  dB. 

A v o l t a g e  o f  -1.5 V mus t  r e s u l t  i n  a n  a t t e n u a t i o n  
o f  a t  l e a s t  34 dB. 

3.2.20 Residual AM 

SMG s e t t i n g :  Unmodula ted ,  l e v e l  0  dBm, 
f r e q u e n c y  0.1 to  1000 MHz 

T e s t  setup: C o n n e c t  m o d u l a t i o n  a n a l y z e r  t o  RF o u t p u t .  

Test:  Measure  t h e  r e s i d u a l  AM unwe igh ted  ( 3 0  Hz t o  
20 kHz) and  w i t h  a n  RMS r e c t i f i e r .  

P e r m i s s i b l e  r e s i d u a l  AM <0 .02%.  

3.2.21 Incidental  OM a t  AH 

SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  4 t o  1000 MHz, 
AM INT 3 0 % ,  AF 1  kHz 

Test  setup: C o n n e c t  m o d u l a t i o n  a n a l y z e r  t o  RF o u t p u t .  

Test:  Measure  t h e  p h a s e  m o d u l a t i o n  p roduced  a t  v a r i o u s  
ca r r i e r  f r e q u e n c i e s .  

P e r m i s s i b l e  i n c i d e n t a l  9M <0 .2  r a d .  



3-2-22 FM Deviation Setting 

SMG settinq: L e v e l  0  dBm, f r e q u e n c y  100 MHz, 
FY INT 1  t o  100  kHz, AF 1  kHz 

Test setup: C o n n e c t  m o d u l a t i o n  a n a l y z e r  t o  RF o u t p u t .  

Test: Measure  t h e  FM d e v i a t i o n  a t  t h e  f o l l o w i n g  d e v i a -  
t i o n  s e t t i n q s :  

1  kYz, 3 kHz, 10 kHz, 30 kHz, 100 kHz 

The  d e v i a t i o n  f rom t h e  s e t  v a l u e  mus t  n o t  e x c e e d  
5%. 

3-2-23 FM Distortion 

SMG setting: L e v e l  0  dBm, f r e q u e n c y  64 MHz, 
FY INT 50 kHz, AF 1  kHz 

Test setup: C o n n e c t  m o d u l a t i o n  a n a l y z e r  w i t h  d i s t o r t i o n  meter 
t o  t h e  RF o u t p u t  o f  t h e  SMG. 

Test: The FY d i s t o r t i o n  mus t  n o t  e x c e e d  0 .5%.  

3.2.24 FM Frequency Response 

SMG setting: L e v e l  0  dBm, f r e q u e n c y  100 MHz, 
FM EXT 100 kHz 

Test setup: C o n n e c t  AF g e n e r a t o r  t o  m o d u l a t i o n  i n p u t  FM. Con- 
n e c t  m o d u l a t i o n  a n a l y z e r  t o  RF o u t p u t .  

Test: S e t  a  l e v e l  o f  I V o n  t h e  AF g e n e r a t o r  and v a r y  
t h e  f r e q u e n c y  f rom 20 Hz t o  100 kHz. The modula-  
t i o n  f r e q u e n c y  r e s p o n s e  mus t  n o t  e x c e e d  0 .5  dB. 

3-2-25 Frequency Offset at FM DC 

SMG settinq: L e v e l  0  dBm, f r e q u e n c y  100 MHz, 
FY FXT DC 0  kHz 

Test setup: C o n n e c t  f r e q u e n c y  c o u n t e r  t o  RF o u t p u t .  

Test: Measure  t h e  o u t p u t  f r e q u e n c y  w i t h  t h e  m o d u l a t i o n  
s w i t c h e d  on  and  o f f .  The d i f f e r e n c e  mus t  n o t  ex-  
c e e d  200 Hz. 



3.2.26 ~ n c i d e n t a l  AM a t  FM 

SMG se t t ing:  L e v e l  0  dBm, f r e q u e n c y  0.1 to  1000 MHz, 
FM INT 40 kHz, AF 1  kHz 

Test  setup: Connect  m o d u l a t i o n  a n a l y z e r  to  RF o u t p u t .  

T e s t :  Measure t h e  AM produced a t  v a r i o u s  c a r r i e r  f r e -  
q u e n c i e s .  

The measured v a l u e s  m u s t  n o t  exceed  0.1%. 

3-2 -27  @I4 Deviation Sett ing 

SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  100 MHz, 
OM INT 0.1 to  10 r a d ,  AF 1  kHz 

Test  setup: Connect  m o d u l a t i o n  a n a l y z e r  t o  RF o u t p u t .  

Test: Measure t h e  OM d e v i a t i o n  a t  t h e  f o l l o w i n g  se t -  
t i n g s :  

0.1 r a d  
0.3 r a d  
1 r a d  
3  r a d  

10 r a d  

The d e v i a t i o n  from t h e  s e t  v a l u e  must  n o t  exceed  
5%.  

3.2.28 @M Distort ion 

SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  64 MHz, 
9M INT 5  r a d ,  AF 1  kHz 

T e s t  setup: Connect  m o d u l a t i o n  a n a l y z e r  w i t h  d i s t o r t i o n  meter 
t o  t h e  RE' o u t p u t  o f  t h e  SMG. 

T e s t :  The O M  d i s t o r t i o n  must  n o t  exceed  0:5%. 



3.2.29 4 M  Frequency Response 

SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  100 MHz, 
@M EXT 10 r a d  

T e s t  setup: Connec t  AF q e n e r a t o r  t o  m o d u l a t i o n  i n p u t  FM/@M. 
Connec t  m o d u l a t i o n  a n a l y z e r  t o  RF o u t p u t .  

Tes t  : S e t  a  l e v e l  o f  1  T7 on t h e  AF q e n e r a t o r  and v a r y  
t h e  f r e q u e n c y  f rom 300 Hz t o  10 kHz. 

The m o d u l a t i o n  f r e q u e n c y  r e s p o n s e  u p  t o  10 kHz 
must  n o t  e x c e e d  1  dB. 

3.2.30 Overvoltaqe Pro tec t ion  

SMG s e t t i n g :  Unmodu la t ed ,  l e v e l  -122 dRm, 
f r e q u e n c y  100 MHz 

T e s t  s e tup  1: Connec t  a  r e g u l a t e d  power s u p p l y  u n i t  t o  t h e  RF 
o u t p u t  o f  t h e  SMG v i a  a  50-n res is tor .  

Tes t  : Apply  a  DC v o l t a q e  t o  t h e  RF o u t p u t .  The o v e r -  
v o l t a q e  p r o t e c t i o n  mus t  t r i p  a t  a v o l t a g e  of 
+ I 0  v. 

Test  s e tup  2: Connec t  a  power s i q n a l  q e n e r a t o r  w i t h  an RF power 
o u t p u t  o f  0.5 t o  2  W t o  t h e  RF o u t p u t  o f  t h e  SMG. 

T e s t  : Apply  a f r e q u e n c y  o f  25 t o  1000 MHz to  t h e  RF o u t -  
p u t .  The o v e r v o l t a g e  p r o t e c t i o n  mus t  t r i p  a t  an  RF 
power o f  0.5 t o  1  W. 

3.2.31 Pulse  Modulation 

SMG s e t t i n g :  L e v e l  0  dBm, f r e q u e n c y  0.1 t o  1000 MHz, 
p u l s e  m o d u l a t i o n  on ( s p e c i a l  f u n c t i o n  2 9 ) .  

Tes t  setup:  Connec t  RF a n a l y z e r  t o  RF o u t p u t  o f  SMG. 

T e s t  : A DC v o l t a q e  o f  <0 .8  V (TTL LOW l e v e l )  a p p l i e d  t o  
t h e  PM EXT m o d u l a t i o n  i n p u t  or a  s h o r t  c i r c u i t  o f  
t h e  i n p u t  a g a i n s t  g r o u n d  must  b l a n k  t h e  RF l e v e l  
b y  a t  l e a s t  70 dB. 



3 . 3  Performance  T e s t  Repor t  

Date: .......... 
Name: .......... 

ROHDE h SCHWARZ 

SIGNAL GENERATOR SMG 

Ord. No. 801.0001.52 

SER. ........... 

Characteristic Measure 
as in 
Section 

Min . 

-- 

-- 

Actual Unit 

-- 

Function of keypads 
and displays 

Frequency setting 

Settling time 

Output level 

test level 10 dBm 
frequency response 

Attenuation set 
error 

Non-interrupting 
level variation 

Error at -5 dB 
-10 dB 
-15 dB 
-20 dB 



f=/ Characteristic 

I ' t  Output reflection coefficient 

VSWR at 0 dBm 
2.5  dBm 

Harmonics / at 13dJ3m 

1 9-5 MHz t t at 31 MHz 

t 988  MHz 

, SSB phase noise at 
20 kHz from carrier 

at 19  MHz 
107  MHz 
481 MHz 

I 999.4 MHz 
t 

1 11 I Broadband noise 

IT\ Residual FM, CCITT 

at 30 MHz 
60 MHz 

120 MHz 
240 MHz 
480 MHz 

I 1  1000  MHz 



- 
1 t e m  

13 

14 

15 

16 

C h a r a c t e r i s t i c  

R e s i d u a l  FM 
( 3 0  Hz t o  20 kHz) 

a t  30 MHz 
60 MHz 

120 MHz 
240 MHz 
480 MHz 

1000 MHz 

Frequency  error o f  
m o d u l a t i o n  g e n e r a t o r  

S t a n d a r d  
O p t i o n  AF S y n t h e s i z e r  
SMG-B2 

Modula t ion  g e n e r a t o r  
l e v e l  

Modula t ion  g e n e r a t o r  
d i s t o r t i o n  

a t  1 kHz 

AM m o d u l a t i o n  d e p t h  

a t  1 MHz m = 30% 
m = 80% 

10 MHz m = 30% 
m = 80% 

100 MHz m = 30% 
m = 80% 

1000 MHz m = 30% 
m = 80% 

rleasure 
i s  i n  
jec t i o n  

Min. 

-- 
-- 
-- 
-- 
-- 
-- 

-- 
-- 

0.99  

-- 

27.8 
75 .8  

27 .8  
75 .8  

27 .8  
75 .8  

27 .8  
75 .8  



Item ' Characteristic I Measure as in 
Section 

17 AM distortion ' 3.2.17 
fmod = 1 kHz, 
m = 30% 

at 1 MHz 
1 0  MHz 

1 0 0  MHz 
1 0 0 0  MHz 

m = 80% 

at 1 MHz 
1 0  MHz 

100  MHz 
1 0 0 0  MHz & 

l 8  I AM frequency response 3.2.18 I 
30 Hz up to 1 0  kHz 
10 Yz up to 50 kHz , 

Incidental @M at I 3.2.21 
30% AM 

20 1 FM deviation setting 1 3.2.22 

: at 1 kHz 
3 kHz 

1 0  kHz 
3 0  kHz 

1 0 0  kHz 

21 k FM distortion 1 3.2.23 

22 t FM frequency response 3.2.24 t 
20 Hz to 100 kHz I 

l3 I Frequency off set at I 3.2.25 
FM DC ( 1 0 0  MHz) 

Unit 

rad 

kHz 
kHz 
kHz 
kHz 
kHz 



f 1t;f Characteristic 
as in 

t Sect ion 
:: 24 ; @ M  deviat 

t 0. 

5 0. 
I 1 

3 
1 ( 
.' * 10 

ion se 

1 rad 
3 rad 

rad 
rad 
r ad 

1 8  

25 ', @ M  distortion 3.2.28 

I ,  

26 i s  @ M  frequency response 3.2.29 

1 1, 

up to 10 kHz 

ON/OFF ratio with ' 3.2.31 
pulse modulation 

RP = 0,l.. .2000 MHz 

27 
I 

" 

I 

Response threshold : 3.2.30 
of overvoltaqe 
protection , 

for RF 
for DC 

.' 
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Bild 2-1 F r o n t  
Fig. 2-1 F r o n t  

Bi ld  2-2 RGck 
Fig. 2-2 R 




