
Signal Generator SMT 

Signal Generutor SMT cows the com- and signal generafion modes, custom- AM, FM, cpM, pdse modulation 
pbte range of conwrtfirma~ amlog re- ized coonfigumtion, end great earn of Broodband FM and 
ceiver m~suremmfs  up to 6 GHz. The opdion .  Feulures such os program Options for signal generation: 
5MT affords excaptianally high signal rnable RF, LF and lave1 sweeps as well - pulse generafor 
quality for a gen~rator in &is price cab us he correclion of &ma1 fraquency - LF generafor 
%my, as well as outstanding level UC* m p n ~  make the SMT an ideuI - muhi function generator, ag for 
curacy, a wide vatidy OF modulation source for EMS measurements. sferen and VORALS signals 



Signal Generator SMT 

:Qlp,ggdr- ment ~s cteorly arranged on the mm& 
display 

Broadband FM from DC to 8 MHz, ' Qdine help SYstBmr thus no need VOR/ILS signal generafor Far tests 
deviation up to 40 MHz to consult a manvat on VOR/ILS receivers 
Amplitude modulafion - phase resdution 0.0 1 ' 
Phose modulation from DC to - DDM resolution 0.0001 
2 MHz Stereo signal genembr for m m s  

urements on FM brwdc~st Wan* 
rnitters and radio m i v e r s  
- sbreo separutiun >50 dB 
- unweighted SIN ratio >76 dB 

S i n e w  signals from 0, I Hz tlo 
8tmwmll~h 500 kHz 

Triangular and squarme signals 

hvenient RF, LF and level sweaps UP to kHz 
Memory seqtrenm function for Noiw g e m h  with 500 kHz 

autamntic measurements bundwidth hb#w- 
PrqmmmoMe h l  C O ~ i m  for Muhihe signals in ~ o n j u d m  

c a m p s n ~ o n  d external frequen- with standdrd f i x e & V m n ~  gaw single, d e w ,  dwbte pulses 
cy response erdtar or second Lf generator o p  . pulse widh 20 ns 1 

tion 

large, backlit LCD for simultaneaus 
d isploy of all relevant settings Ideal For radar applications 

All submenus and current i n s b  RiseJfcrll time el0 ns 
On/off ratio >80 dB 
Pulse frequencies up to 10 MHz 
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Wth a specified lower b q u e n q  lImif 
of5 kHz (underrange down to 1 kHz), 
the SMT fully mwrs the frequency 
range far EMS measurements stipulatd 

ed by IEC 801. 

digital, stepby-step sweep Func- 
tion with preselectable stofi and stap 
frequency, span, step width and step 
time enables the convenient testing of 

wide Fmquemcy ranges, The sweep 
funetian can also be used for the RF 
h l  and AF frequency. 

The frequancy response of cables, urn- 
plifiers, TEM cells, & can b cornpen- 

soled already in the signal generator 
by means OF a level corwtion funt- 
tion. Complicated external level con-. 
trojs or feat routines are superfluous, 

~w highaccuracy rneasuremenfs an 
AM, FM and SSB receivers, the signal 
mrce  must be superior To t h ~  Dm, 
The low residual FM and SSB phase 

noise of the SMT make it suitable b r  

i~hannel and blocking measure 
ments even on high-end re~eivers. The 
small level error of e l  dB in the 
quency range <T -5 GHz al!ows high 
precision smsitivity meusuremenfs, 

Measurements on highly sensitive r e  

ceivers such us pagers not onb r e  

quire high sfgnat but also ex- 

tremely high RF shielding of the signal 
source. Elaborate shielding measures 

keep B f  emksions of the SMTb o rnin- 

imum, is 4 . 1  pV, induced in a twc+ 
turn Imp 25 mm in diameter in the im- 
mdicrte vicinity aF he instrument. 



Characteristics and features 

A wmlth of modulatian modes, the 
user3electable combination OF various 

types of modulation and a multitude of 

modulation sources make the SMT a 

highly flexible instrument for use in de 
veloprnwnt, ~roduction and repair of 

radio equipment. 

AM 
The modulation frequency range is DC 
to 100 kHz. Among the outstanding 
Alvl characterisrics of the SMT are its 
extremely low distortion and flat fre 
quency and phase response - charac- 

teristics fhaf play a particutarty impor- 

tant role in measurements on VOR/ILS 
receivers, for example. 

Broadbrrnd FM 
The modulation frequency range i s  

DC to 8 MHz. Maximum deviation i s  

40 MHz (at 6 GHz carrier frequency). 

In the FM DC mode, high carrier he 
quency accuracy is  ensured through 

the use ~f a special control circuit. 

There isvirtually no drift. The SMT can 
thus generote hfghly accurate FSK sip 
nals as required for tests on radiopag- 

ers. The use of an exferndl Gaussian 

filter permits GFSK signals in line with 
the DECT standard to be gsnemted. 

3rWdbad yM 
Phase modubtion ranges from M: 10 
2 MHz. This wide span opens up 
fields of application for which most 

signal genemtdrs do nat qualib, b r  
instonce tests on phasesensitive cir- 

cuits or the geeration of PSK rnodub- 

tion with ftedy selectable phase devi- 

ation up to 20 rad. 

Pulse d u b t i o n  {~ption] 
Its hiahquality pulse modulation, 

featuring an onloff ratio better than 
80 dB and o rise/fall time shorter than 

10 ns, make the SMT an ideal ehoiee 

tor radar applications. The pulse gen- 

erator option al tows pulsed signak to 

be produced independent of an exter- of SO-MHz canler 

nal source. 

For frequendy repeated measurement 
series, sg frequency response meas- 
urements or sequences of dihreni 

Vpes of single measurements, the 
memory sequence function abrds a 

convenience otherwise obtained only 
by rneuns of processor control. Up to 

50 instwmeni settings can be stored in 

o non-volofile memory. After program- 

ming the sequence of measurements 
and the step time in a listt the automat- 

ic test run cun be storfed. 

k a rule, the more functions provided 
in unit, he more complex he opera- 

tion. This cedainly applies to conven- 

tional signal generators with multi- 

function keys and a variety of special 

functions. 

But not with the SMT operation i s  ex- 
tremely easy thanks to a well thought- 
ovt operating concept featuring a 
large LCD display and menu guid- 

ance. All purameters selectable for a 
s p l f i c  function are arranged in hier- 
archiccl order in a single display. 
Help texts For the individual functions 

m w n  that if is often unnecessary td 

 consul^ a manual. 

the FM dmodvlotion menu s h w  the c b r  a p w t d i o n  dsl&is  prometars and current I n s 6  

mnt s w s  on thedlqday. Euch t&ing con be mode quickly a d  wsik by rnmnsdlhe s@whdmd 
a few L e p  
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AM, FM, qM and pulw madartdion 
can bs tmd wi tb vorias intarnal and 
rr@rnal modul~tim murcis, The SMT 
can &e t a i l d  b wit specific a@ icu- 

fims by mean* of opfkm18 modules. 
f k  son aim &e% retr~fittd quickly 
and easily qt a ' l d w h ,  

The cg~rmrubr, *hi& can be fitted 
in addition ta the Fixd+wny l$ 
Qebratcr p r ~ v i d d  qs shndard, B n 
yiihednep up ta 500 kk. Besides 
s ~ r r ~ u e ~  squawwe a d  triangular 
signals, if -oh snpplles a noise signal, 
If hhrg ,aptEonqI F generum we fkd 
i n  0 mi!, mulfif~ne signds-can bgm 
~tafed intamolly. 

The 1~11- gen'walw with a 
frqumv range km DC fa 1 MHz 
pr.crduces tha~samwsignab as the ap  
tionat ff g e m f o r  arid, in adrfitisn, 
dwm ntultiplex and W I D  mdutu- 
f i ~ n  signals. fhe rnukikrnction gwersr- 
tor opflun makes t h i  SMT svEtabJe 
even &r highly demanding mawre- 

an FMsterea and ttavfgation m 
csaivers, 

Tfm ,gemwub puvides sin& 
and daubler plm w r e q u i d  lot ro- 
&r raceiver tasfim. .pds rep&- 
tion pmid [Pu, width m a n d  
pulse delay (PD) (w diqrm] can be 
bBt wih high accuracy and remluti~n. 

The mdtifundlon genemtor also supplim 
VQR/I1S signals for w rn novigntlon remi- 

. - .  

RF output 



Specifications 

hmsueAFv 
Range 

Underrange 
(specs not binding) down tu 1 kHz 

Resol utio R 0.1 Hz 
Set!lng time alterlEC/IE€E-bus 

delimiter fo wihin 
<1 x 1 6 7  for f 267,s MHz and 
c70 Hr b r  f -47.5 MHz ~ 2 0  m8 

PhFlse OM adiusbtobk in sfeps d 7' -- 
Aging ( a h ~  3Q do s ~ F o ~ e r a t i ~ r i )  
rempemiure a [O 10 ss ' ~ 1  
Wampu $me 
O V ~ U  %r l n l * d  rebnnse 

Frequen 
Lwei [E%, s~newaw] 
Souhe ~rnpedonce 

lnput for  externol reference 
Frequen 
~ r m i u  J 19mq emr 
Input lwl 
Input impedance 

Elechnic tuning (TZINE) 
lnptlt volh e rbhQe 
~npui imJonce 

strsldmd oplion MI 
1 xlW&r s l x l V / d q  
2 x IW <5 x 10" 
- 10 mln 

- PP* 
Spuriws signals 

Harmonics 
Iwel~ lOdBrn r ]  <-30 d& 
level wifbaut averrmge c-26 d& 

Su b h a r m i c s  
f e1.5~H2 
f >1.5 GHr ?s d k  
f >3 GHz ~ 3 4  dBc 

Nonfiarmonks ot ri0 kHz 
from carrier 

F el .S GHz <-30 dBc 
f~1 .5GHr  <-74 dBc 
f5-3 GHr <-A& d k  

Brcadhnd nob  For CW I )  
ot >I0 MHz from carrier, 
1Nr bandwidth 

f $3 GHz <-1 40 d k  [typ. + I 4 5  dk) 
f d GHz <-I34 dBc (typ. s-139 d&) 

SSB p h w  noise- 20 kHz from c m k  at 
1 & badwidth, FM/m dmi~fion 
< 1 1 of maximum deviation 
47.5 MHr e- 1 20 dBe 
80 MHz <-T 39 dBc 
125 M k  <-I34 d& 
250 MHz <-I 28 d k  
500 MHz r-122 dBc 
1WMHz .E-115 d k  
2m MHz e-110 d& 
3000 MHz <-TOP dBc 
6000 Mtlz <-I03 d k  

Residual FM, rms, 
at currier frequency 0.3 fo 3 ktlr (CCW 0.03 tn 20 kHz 
~67.5 Mtk <4 Hz el0 Hz 
67.5 to 187.5 MHr cl Hz <3 Hz 
187.5 !a 375 MHz <2 Hz <5 Hz 
375 b 750 MHz sd Hz el0 Hz 
7rsObISaOM!+ <8 Hz -30 Hz 
1500 IO 3000 MHZ <I6 Hz c40 Hz 
3000 b 6800 MHz <32 Hz <80 Hz 

kd 
Ronge -144to t 1 3 d h  
Ovenon& 

[ p c s  not binding] wpto IbdBrn 
Resolution 0,1 dB 
Totgl error For l w e l s  rll7 dBm 1) 

1 <I .5 GHa c 1 dB 
f >l,S GHt <. 1.5 dB 
f >3 GI+ c 2 dB 

hvel f l o w s  at 0 d3m 1 )  
153 GHr sl dB 
f z3. GHz el .5 dB 

Outpvt Impedance 50 a 

Setting time [lE/EEE bud 4 5  ms (el 0 ms wrth electronic 
l e d  sening] 

Nowinterrupting levd mning 
[ATTENUATOR MODE FIXED} 
Setring range 23 dB 

pcbaa the vnh ftwn wJwnoAy 
@@Fparrf6#w& JDC 

VSWR I) 

levd >O .dBm 

Level >O dBrn and 
option SM-BP 
k d  jSMT06) 

level SC dBm 

Typical SSB pham noise at 1 CHz (w 

6 SigHalGenemtwSMT 

3GHz+fdGHz 

-9 

<2 

-2 

f&GHz 

c2 

c2 

~ 1 . 5  

f ~ 5 G H r  

<2 

~ 2 . 5  

+2 



any combinotlan of AM, FM ($A] 
and pulse rn&lotion 

EKT 1, E n 2  modulation in puts 
Inpi im edance 
l n p  WEq* for d e c k d  
deviation, 
A F n T O  Hzfo 100 kHz 

Amplitude modulation 
Operating modes 
Modulation de~th  

Internal, external A C / K  
oto 100% 
modulation de ths meet;% AM specC 
hcotioru 11reof~ decrease 00 itwen= 
ing the lml from 7 b 13 dam; a st* 
tuc message will be output if the mod- 
ulation depth is too great 
0.1 % 
<4% of redding 41 % 

1 Yp (highllow indication for 
insmuracy r3 %) 

Rdsedldation 
Operating m d e s  

with option SM-63, SM-B8 or W 9  
Wernal; inkrnol with Pufse Generu- 
tor SM-M 
SO MHz to 1.5 GHE 
50MHih 3.0 GH. IWB) 
50 MHz to 6.0 GHr (SM39J 
10 d3m ( S W )  
? dBm (S)ubBB 
8 dB= 1%4 
<-30 d& for levels 4 d m  
>86 dB 
41 0 ns 
0 to toMHz 
vp. 50 ns 
c4O d k  

R d l n i o r  
Setling error at 1 kHz (rn <80%)11 
AM disbdion at 1 Hz1)  

m-30% 
m=W% 

Mato f lon  frequency mnge 
I d o d u l h  fraqu. res nse lrn-60%)' 

20 Hz {DC] to SO 
lnudsnfal cpM with 30% AM, 
AF = 1 kHz 

h. output level 

Harmonics 
On/& ratio 
Risefill the I1 0/90%1 
Pulse r w f i n n  rate 
Pulse dela 
Vidm &through 
PULSE mdutution Input 

Input level 
Input impedance 

<O 2 rad p53 GHzj 
c2 rad (f r3 GHd 

BT 1 ddation input 
Input im danm 
n p t  voEge for ukc+ec 
mbdulatian depth 1 V! 'pigh f low indication 

Far mocruracy >3%1 

rnternal, externd A C W F  twa tona 
with two reparub channels FM1 and 
FM2 

Max. deviation at carrier frequency 
<I30 MHz 
130 b 187.5 MHz 
187.5 to 375 MHz 
375 to 750 M k  
750 Do I500 MHz 
1500 k, 3000 MHz 
3000 to 6OOO MHz 

Rssalution 
Senin@ error at AF- T kHr (FM AC) 
FM distortion at AF-1 kHz 

and 10% max. deviation 
Modulation frequency range, FM 1 

FM2 

5 MHz 
1.25 MHz 
2.5 MHz 
5 MHz 
10 MHz 
20 MHz 
A0 MHz 
< l % ,  min. 10 Hz 
<3%:of reading + 20 Hz 

uency range 

triangular, s q w m s  
R#sduhon 
Frequency mor 
Frequency response (sinewme) 

UD t0 100 kH2 
ik io 500 kHz 

Dlwrtion {20 Hz tu 1 00 kHz) 
OpertcirmIt volbga 
Rwlm I mV 
Setting wmr ot l kHz (sinmnve] 1 k + 1 rnV 

Fquency s&ng lime <1O ms (after receipt af toht choractar 
from IEC/IEEE bus] Moduloti~~ hfreque@ responm 

f >I MHz, deviation - 40 kHz 
5terw rnoduhtion ot 
40 kHz devidon, AF- 1 kHz, 
RF- 88 to 108 M k  
Shrw separm*on 
Unwei~hted S/N ran0 lrmd 
Weighted SiN ratio (ms) 
Dirtortion 

Carrier frequency &I 
with FM DC 21 

EXTI, EXT2 rnoduldtion inputs 

I ~ D u ~  vo taae for setwkd '" '"P- 

optlan Sh.SBb 
sinswwe, trimgvlar, wwtwth, 
squorewovs, noise, stem MPX sig 
nols, VOR,!llS modulcttlon signals 

Frequency mnge 
sinewave, nolse 
triangular, w h ,  
squamvuw 

Reaol Mion 
Frequency error 
Frequency respnse (s inmve)  

up to 1M)kHz 
~p to 'I MHz 

Diatorfion 120 Hz to 1 OD Hz) 
wpemcircuit whage 

Resolution 
Setting error at 1 kHz 

Ftequemy sefting time 

0.1 Hz to 1 MHz 
0.1 Hrm5OkHz 

0.1 Hz 
s a t r e  m for rmference frequency 

&viati&n, k = 10 Hx to 
100 kHz 

i i-+ i mv 
<I0 ms [ a h r  receipt of last~chmcter 
horn IEC/lEEE bus) 

internal, external A C m ,  lwa ton& 
with two separate rnpduk~ion chon- 
nels q1M1 ond cpM2 
Narmwb.& B r d k p M  
b a h  1M) kH h d w . 2  MHz 
50 rod 2.5 md 
12.5 md 0.625 rad 
25 rod 1.25 md 
50 rad 2.5 rad 
100 rad 5 rod 
2M3 r d  lo rod 
400 rod 20 rod 
< I % ,  rnin. 0.601 rad 
<(3% 01 reading + 0.01 rod) 

wlth mu~fifundlm gene* 
R, I., R- l ,  R-4, ARI (ptb tone/MPX 
s' nal cun b ~ n n d  t~ h= sack4 03 ~ r t b  15 k ~ r  
SO s,75 &5 
19k;rZ+1 Hz 
0 k 380" 
0.1' 

Max. dwiotmn lbmodband laM 
Freqmey mnge of L, R rignab 
Preamp hosis 
Pilot-tons frequency 
Pilohne phase 

Resolution 
sferedo -ration 
Dislartim 
Carrier luppraian (33 kHz) 
S d n p  ~lectuble for AIll 3, 

I? I - boudwst information 
r motmists) 
Area ldsntifimfion 
Traffic unnouwmerrt 
ideritiH&ion 

Addilional sigrtols (RDS, RDS+ARI) 

only with pM2j ' . 

<IS0 M H z  
130 to 187.5 W z  
1 87.5 to 375 MHz 
375 to 750 MHz 
750 fo 1500 MHz 
1500 to 3000 MHx 
3000 to 6000 M k  

Resolution 
Sefh'cg m a r  at AF- 1 kHz 
Distortion at AF- 1 kHz 

and max deviation 
MBdulotion frequency range, &A 1 

T M ~  

c0.5%, typ. 0.1 % 
octo 1M)kflz 
DC to 2 M M  On/oA 

applicaHon vlo UCT 1 input 
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