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SIGNAL GENERATOR SMK

The Signal Generator SMK is a fully remole-controBed AM
FM synihesized generator covering continuously the fre-
quency range 10 Hz to 140 MHz.

In terms of frequency range, fraquency resolution, signal
quality and excellent modulation characteristics, the SMK
is an kdeal cholce for all kinds of measurement on shori-
wave raceivers Including SSB receivers as well as AM and
hili FM sound broadcasting recelvers.

Aemote control of all functions In accordance with
IEC 625-1 or IEEE 488 makes the SMK suitable for use in
semi-automatic and fully automatic test assamblies.

SMK - low-noise AM FM Synthesizer Signal
Generator with spacial modulation charactaeris-
tics:

® Frequency range 10 Hz to 140 MHz, setling time
<40 ms

@ Frequency resoclution 1 Hz

® OQutput level 0,025 pV to 2V [(5000)

@ Level variation 20 dB without intarrupting RF autput,
resolution 0.1 dB

@ AF leakage below limit values of MIL STD 461 A
[methods CE 03 and RE 02)

@ 550 test input for generating 558 spectrum, inter-
madulation dy > 60 dB down [alsa within J3E sideband)

@ Intermodulation suppression for multl-source
measuremants >80 4B

Spectral purity

® S55B phase noise down 135 dBe/Mz at 20 kHz
from carrier

® Spurlous FM < 1 Hz in compliance with CCITT, <3 Hz
(30 Hz to 20 kHz)

@ Nonharmonic spurlous signals down B0 dBc

Universal modulation

® Modulation modes AM, FM, AM + FM, 2-tone AM,
2-tore FM, AC/DC

Counter display of frequency for FM DG

Built-in modulation generator 150 Hz, 400 Hz, 1 kHz,
AkHz, 15 kHz

Level control for external modulaticn signals

AM up to 100% at f,, DC to 20 kHz

AM distortion factor 0.2% (1.4 = 1 kHz. m = BO%)
FM up to 500 kHz deviation at f__; DC to 100 kHz
FM distortion factor 0.02% (fpag = 1 KHZ,

dev, = 100 kHz)

Stereo crosstalk 60 dB (500 Hz to 10 kHz,

dev, = 40 kHz)

Built-in sweep generator

® Sweep frequency 3 Hz, 30 Hz, 100 Hz, counter display
of centre frequency
® Deviation adjustable up to 500 kHz

Ease of oparation

Varlation keys for all parameters

Non-wolatile memaory for 40 front-paned selups
Comprehenslve sell-test with error indication
Remote control of all lunctions in accordance with
IEC 625-1 or IEEE 488

Listenar, talker, service request

Ovwerload protection as standard feature

;f:ﬂm:rﬂ card with briel opesaling instructions also containg the special functions and IEC-bus commands |German on the frond, English at
]




Uses/Measurement tasks

Measurements on FM broadcast receivers
Fidedity of reproduction

Waeighted/unweighted S/N ratio

Stereo croastalk
Linear distortion
Maon-linear distortion
AM suppression

IF check via receéver input,
chacking of transmitter search function

Interference rejection
Salectivity,
image-frequency rejaction,
IF rejection,
crossmodulalion suppression
Testing of traffic radio decoders

Transmitier idantification

Message identification,
range identification

Measurements on AM receivers

Fidelity of repreduciion

Measurements on shortwave receivers

Tuning arror

SN ratio (JIE),

IF seleciion,
adjacent-channel selectivity,
blocking, crossmaodulalion

AF intermodulathon,
AF intermadulation

2-signal measurements

Intermadulation,
crossmodulation

Crystal measurameants

Resonant frequency and
other crystal data

Signal source for various test items

Amplifiers,

IF sections,
milkers,
damodulators

USES

Special features of SMK

Low inharent nodsa, permilling measurements of
waighted/unwelghted S/M ratio up to BS dB

Channel separalion 60 dB

Modulation frequency response up to 100 kHz <0.2 dB
FM distortion 0.02 %

Simullaneous AM and FM,
incidental g for AM 0.02 rad

Sweep with simullaneous FM

High suppression of non-harmanic spurious signals,
low inherent nolse,

low intermodulation products in multi-source
MeasUraments

Modulation frequency range up to 100 kHz
2-1one AM with high intermodulation suppression

AM possible down 1o very low carrier lrequencies withoul
rastriction of the modulation depih of frequency, modula-
tlon frequency response 0.3 dB, distorlion 0.2%

Crystal-controlled frequency, resalution 1 Hz

Low spurious FM, <1 Hz (CCITT),
lowi S5B naise,
spurious lrequencies right up to carrier 80 dB down

For 2-tone 55B specirum with suppressed carrier
genarated via tha 40-MHz test Input, third-order inter-
modulation products at least 60 dB down

With a 6-dB =plitter, infermodulation suppression is
betler than B0 dB down for signal levals up o 0 dBm;
use of an A&AS Power Splitter/Combiner DVS yields
values =80 dB down for levels up to 10 dBm

FM DC with VGO mode,

counter display of frequency for Fi DG,
lowy spuricus FM,

high output lavel of 19 dBm

Leveds up 1o 19 dBm,

variation over 20 d8 without interruption of the AF
bevel, high speciral purity,

Internal and external sweep,

bowi modulation distartion



CHARACTERISTICS

Characteristics, uses

Fraquency. The frequency is adjustable between 10 Hz
and 140 MHz. The high frequency resolution of 1 Hz per-
mils measuraments on S5B recaivers and narrowband tast
ems

Instead of an internal reference source, an external refer-
ance frequency of 1 MHz, 5 MHz or 10 MHz can be used,
The arror in the frequency readout is egual o that of
the reference fraquancy {excepl for modes Sweep inl. and
Fid OC),

In modes Sweep int. and FM DC the phase synchronization
of the output frequency is disabled. The frequancy devia-
tion 1hus caused is kepl o a minimum by Trequency con-
trol, The frequency counter contained in the SMK provides
for indication of the acteal output frequency in these lwao
modes.

Level.  The output level, which can be set in 0.1-dB steps
fram -1389 10 +19 dBm (2 V) is indicated in four digits
in Vv, m\V, dBuv, dBm or dBf (reference: femtowall -
10-15 W), The level can be varied in steps of 10dB, 1dB
wnd 0.1 dB. The 0.1-dB level variation is carried oul withaoul
Interruption of the BF level over a range of 20 dB, a charac-
teristic that is indispensable for squelch measuremeants.
The todal level error is smaller than +1 dB up 1o an outpul
power af - 100 dBm

The imtermodufation products generated by bwo ShiKs
combined wa a resistive 6-dB splitter are better than
BD dBc down for signal lavels of 0 dBm and below, When
using a Power Splitter/Combiner DVS for signal combina-
tign, the intermodulation products also remaim down
=80 dBc up to a level of max. 10 dBm (these values apply
with special function RCL 71 activa).

Spectral purity.  Tha outpul signal is of high spectral puri-
ly. The nonharmonic spurious signals (incheding power-
related and microphonic spuria) are typlcally down more
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Signal quality chase 1o carrier (suppression of power-ralated and
microphanically generated spurious signalsl: resalulion: SHz/
div,, 10 dB/dw
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than 75 dB from the carrier level. The SSB phase noise at
20 kHz from the carrier is 135 dBc down for a bandwidth of
1 Hz. Spurious FM i smaller than 3 Hz for a test bandwidth
of 30 Hz te 20 kH2 and smaller than 1 Hz for CCITT weight-
ing. Thanks to this high spectral purity, ihe SMK can be
used for all eritical adjacent-channel measurements and
maasurements on S58 receivers,

Modulation.  The Signal Generator SMK provides low-dis-
tortion, broadband AM and FM, both modes being adjust-
able in fine steps. The versafile modulation capability in-
cludes 2-iona AM, 2-tope FM, simullaneous AM and FM,
swieeping wilh internal or external deflection signal as well
as AC and DC couwpling for all modulation modes.

To conmect external modulation sources, the SMK s fitted
with two imputs for AM and for FM. For 2-tone modulation
and simultaneous AM and FM, either the Internal and an
external or two external modulation sources can be used,
AM and FM can be adjusted independently even with si-
multaneowus AM and Fi.

{Internal) modulation generators. The inlernal SMK
medulation sources are provided by

b a generator producing low-distortion sinewave signals
of 0.15/0.471/3/15 kHz (distortion 0.02% at 1 kHz) and

* a generalor producing linear rangular sweep signals of
3/30/100 Hz.

External modulation.  One modulation input each for AM
and FB (AM1 and FM1] is equipped with automatic level
control. This level control facility ensures thal the lrequen-
cy dewviation and modulation depth remain within the speci-
lied toderances ower a wide range of the modulation rms
valtage (belwesn 0.5 and 2 V).

The AM modulation input AM2, which can be used for
external leval controd, is DG-coupled, the FM modulation
Input FM2 can be switched to AC or DC coupling.

Filot tone Input FM3. A separate pilot tone inpul permils
wariation of the stereo signal deviation while haolding the
pilel lane constant,

AMDC. The AM DG mode permils voltage-coniroied var-
iation of the signal amplitude, Examples of application ara
pulse modulation or ALC of the output signal at an external
lest point.

FM DE. DC coupling is required for FSK modulation. A
further application, in which the SMEK is used together with
the Vector Analyzer ZFV, is the determination of crystal
resanances in a test assembly which is salf-tuning with the
ald of a phasa-locked loop. DC coupling permits sweep
operation with an externally applied signal, With FM DC an
Internal frequency counler ensures carrect freguency indi-
caftion; the frequency can be read out via the IEC bus.



Sweep. Sweeping can be conlrolled either by the inlernal
trianguidar signal source or by an external signal via the FM2
inpul with DC coupling enabled. In both cases, the sweep
widih (max. +500 kHz) can be selecied via keyboard.

Thanks to the extramealy low spurious FM of the SME and
its high frequency stability, sweeping of crystal and ceram-
I tiller s with extremely steap skirt selectivity is possitle in
addition to sweeping of luned circuits, FM demodulators,
IF ampdifiers or IF filters,

FM and AM characteristics. The wida FM range up lo
100kHz with small phase rotation permits high-quality
sleren modulation plus transmission of the 57-kHz auxiliary
carner for Iraflic radio identification. With an inherent dis-
tortion factor of less than 0.1% (0.02% at 1 kHz), the SMK
is ideal for all distortion measurements on WHF recoivers
FM deviation is adjustable up lo 500 kHz, Amplitude modu-
fation is possible without restriction down to the lowest
carrier frequency. Thus measuremenis in the low-fraguen-
oy and AM-IF ranges can also be performed with full capa-
bility. The extremely low ABM disioriion of iypically only
0.2% permils measurements on high-quality AM receivers,

For carrler levels up ta 13 dBm, a modulation depth of up
fo 100% cean be selected, for levels between 13 and
19 dBm, AM with decreasing modulation depth s possible

S5B test inpul.  Via the S5B lest inpul, signals can be ap-
plied in the vicinity of 40 MHz 1o generale an 558 spectrum
ol any frequency with suppressed carrier. A -20-dBm sig-
nal of 40 MHz +Af applied 1o the test inpul is converled 1o
the set cutput level and the set carrier requensy 1oy, AT
wilh fhe correct amplifude and frequency. The carrier fre-
quency remains suppressed (no 1., component).

For intermodulation measuremants on 558 receivers, fwo
signals are applied to the lest inpul. The SME-inbenent
Ihird-order intermodulation products are at least G0 dB
down both for signals within and outside the JIE sideband.

Overvaliage protection, A faull frequently cccuing with
signal generators is the destruction of the RF attenwator
causad by externally applied excessive powers,

The overload protection facility included In 1he SMK stand-
ard version protects the AF altenuator against AF powers
up o 30W in the frequency rangs 1 to 500 MH: and
against DG voltages up 1o 35V,

Reference Oscillator SMS-B1 [option) Thar termpdsra-
ture-conirolled Reference Oscillalor SMS-B1 provides lor
increased frequancy stabilily. The lemperalure-dependent
drift is reduced to <2 = 10 -%°C, and the aging rate to
<2 = 10~ %day

CHARACTERISTICS

=§1:9 dBn

START 0 Hz ATOP 3 00C
REN 30 Hz WEM 10 Mz BT 52.2

Typical FM distortion at 40 kHz deviation and feaqg = 1 kHz

START 0 Hz
REW 30 Hz

STOP 5 0

¥EW 10 Hz BT 52.2

Typical AM distortion with m - 80% and lmeg - 1 kHz

CEMTER 30 004 100.0 Hx
EBH 30 Hz

IMermodulation produsts of mulli-tene signal generated via 558
mpul of ShK



SIGNAL GENERATOR

Keypad for stepwise or
continuaus wariation of
settings via keys asshgned
1o the individual digits;
autarnatic carry

Pair of keys for setting the
internal maodulation o
sweep frequancy

Fraguency in MHz or kHz
antry via keypad

Channel steps of any size;
eniry of frequency via key
pad, repetition wilh key
depressed

Frequency range
10 Hz to 140 MHz,

S-digit frequency readout;

resalution 1 Hz

RAeadoul of modulalion in % Leweal indication in pV, mv, dBpv,
or desiation in kHz, arrow dBf or dBm; bar graph for indication

pDiﬂTIng o inlernal modulalion ol range of varalion without
o swaep frequency interruption of AF bewvel

& ROHDE & SCHWARZ - SIGNAL GENERATOR - SMK - 10Hz..140 MH
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Selaction of type of modulation
IMNT.: AM [up o 100%)
FM [up to 500 kHz deviation)
FM s 0 swaep wilh IIiarlguIar 5ig—.|1:|l
EXT.: AM AC/DC, FM AC/DC
PREEMPFH.: 50 ps (75 and 750 ps
link-selectable)

Eniry via keypad

Inputs for FM and AM signals; Salection of level unit
outputs for internal madulation signals; [converaion af level units
modulation independent or signal al the push of a button);

level appliad through use of ALC eniry via keypad

RF output 0.025 pW to 2 W
[-138.9 to +19 dBm),

lotal error = 1.5 dB;

bullt-in overvoltage protection
protects the outpul againsi
excessive external RF or

DG voltages (max. 30 W)

{ONT PANEL DETAILS

Switchover from IEC-bus
control to
manual oparation

Variation of RF output
level in sleps of 0.1,

1ar 10 d8;

no interruption of RF level
with 0.1-dB steps

Mumerical keypad lor eniry of
frequency, channel step size,

AM depth, frequency deviation or
RF leval without range selaction

Funclion keys for non-volatile
storing of 40 complele sellings,
which can be called up any

number of times;

RCL key for calling up special
Tunclions, e, g. display and setting
(via keypad] of the |IEC-bus address
or calling up the sel-test

Key for swilching ol the RF signal
with inatrument setting remaining
unchanged



OPERATION

Eaze of oparation

Operating instructions, A pull-out card at the bottom of
1z umit provides the user with all information necessary for
operaling the SME. It also contains a complete list of
special lunctions and remote control commands (see
pholo on p. 2.

Simple keyboard entry. The function keys and the asso-
ciated displays for frequency, modulation and bevel are ar-
ramged in three seciions on the front panel for user-arient-
ad operation. The parameters are enlered in ordinary nota-
lion, first the numerical value and next the unil,

Clear-cut display. The complele instrument seiling can
b seen al a glance from the LED mode indicators and the
large digital readouts for AF, modulation and level, The
modulation display can be selected to read out modulation
depth, frequency deviation or the frequancy of the internal
modulation genarator.

Easy varlation of all settings. Frequency, level and mod-
ulation can be varied by means of keys /|’ and /l . Varia-

tion is either stepwise per keystroke or (if the key is held
down) continuously with automatic carry to the necxt digit.

Frequency varialion In sleps ol any size can be per-
formed in unit steps or continuously by means of a pair of
keys AfkHz.

Level variation in steps of any size is possible by lavel
addition ar subiraction,

Naon-interrupting fine adjustment of lewal, The Imgls
| &nd j_', (0.1 dB) permit non-interrupling ebestronic ad-
justment of leved in 0.1-dB sleps over a range of 10 dB
{20 dB with special function). The level display shows the
corrected value. The state of the electronic level variation
can ba saen from a bar graph on the level display.

The siate of electironic
Bevel varialion can be
seen from & bar graph on
1hi lewel display

Lk ¢
0014

Tha 0.1-dB keys are provided for
non-nterrupting, electronic fine
adjusimant of level

Conversion of level unit.  For conversion of any lavel unit
into another simply the desired unit key need be pressed.

Stored modulation and level seltings. When the modu-
latlon mode or level (RF OFF) Is switched off, the seifings.
remain slored. To recall settings, a keystroke will suffice.

Storage of complete instrument setlings. The SMK can
store 40 complate instrument aettings (each setting nclud-
ing frequency, modulation and level) in & non-volatile
memory. This greaily facilitates operalion in the case of
recurring measuring tasks, The battery supplying the data
memary has a lifetime of several years.

Saving data. A non-volatile memaory saves the current in-
strument setlings. After switching on the power and, of
course, after AC supply failure the settings of the SMS
prior to switching off are aulomatically restored.

Indication of illegal entries. Entries that excead the
given setting range areé not accepled by the SMEK. The
instrument selling remains unchanged. Incorrect entries
are indicated by flashing of an LED,

Sell-test,  The most important functions of the frequency
synthesis are continuously monitored during operation. Er-
rors are signalled on the display and an error message is
oulpul via tha IEC bus.



Aemole contrel.  Apart from swilching the AC supply on
amd off, all sellings on the SMK can be performed by re-
mate control via the IEC-busa Interface provided as stand-
ard equipment

The SMEK i provided with both the listenar and the talker
functions, emabling It 1o receive seifing commands and
send data (FM DC mode). s service request capabilily
permils arror messages to be sent to the controller. In ad-
dition, signalling of the steady-state condition is possible
after frequency changas.

| h ."hu,r‘: 1'-,.".; =Wy

IEC-bus conneclor

= TR T
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Control commands are in accordance wilh IEC standard
625-1. Each command contains a header and delimiler as
mandatory components as well as possible setting data.

The headers are in the form of mnemonics made up af
several charactars, e.g. AFMH for carrier frequency in MHz
or AME for exlernal amplitude modulation. The selting data
are entefed im unformatted form with or without sign and
with or without decimal point,

The IEC-bus address is set via keypad and indicated in the
frequency display

Opening lar rear output AF 1

Second AF output

Input for 558 test signal

P 3lESELA001

Input/cutput for
reference fraguancy

Second AM input,
DC-coupled

Third FM input for separate
pilol tone application

Openings for rear modulation
inpufts and outputs (AM 1, FM 1)

Second modulation input
for FM, ACIDC swilchowver
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nneclor. .
Inlorface lunchons .

‘With Signal Genarator SME, Modulation Analyzer FAM, Precision Siereccoder MSG 2 and Sterecdecodar MSDC 2, RAS oflers a complele sel
of equipmenl for slerea measuremants

. prodecis the AF o)

+ 00 Hz

. +5 Y, Inanguler

at fermale conneclor FRT

. A0 MMz = AT (A1 5 500 kHz)

20 clBem for sat oulput lavel
Iower lmvel valoes yald
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SPEC(

General data

Aaled emporabure T
Slorage iemparaiure range. . ... ..
AL supply .

AF lapkags

Shock and vitiralion resstance ...

Dimansions. weight .. .. .

Ordering information
Order designalon. .. ..... .. ...

Accessories supplisd

Optian
Rularencs Osalatar SWS-B1

RAecommended sxirss

Sarvica Kt SMH-Z 1
19° Aack Adeplar SME-Z6 . .

IFICATION!

+ 10,
47 bo 420 Hz (135 WA, 190°W),

salaty class | 1o VDE 4y [IEC 248}

in aeoordanca with ¥DE C871
Froil valuns, class B) ard VDE 0875
inlariaranca supprossion grada K).
SMK alsa mrfnpnﬁdlm
B STD #51 ﬁ. ﬂﬂ'-!l
arecd RE 0F)

=l mwﬂ
DM ADDSE, Part T (30 g, 11 ma), amd
wibrasion-besbed in accordance with
DM 40045, Part 8 (5 1o 85 Hz, 2 gl;
A ding ba IEC Publicalions
E3-2-27 wndl -6

. T mm = 208 M« 462 mm'),
205 kg

* 5 Generalor SWMK
b Ay

. power cord, maraal

A AIE 02

353 B413 02

. Ak E21ang

Vy Wikih 10" Rack Adapier SAE-T8, ihe overal mounting Feighd is
N mm
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