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EC Certificate of Conformity 

CC 
Certificate No.: 9502291 

This is to certify that: 

Equipment type Order No. Designation 

SMYOI 
SMY02 
SMY43 

1062.5502.11 Signalgenerator 
10625502.12 Signalgenerator 
1062.5502.43 Signalgenerator 

SMY-Bl 1062.7505.02 
SMY-B40 1062.9008.02 

Reference Oscillator OCXO 
High Output Power 

complies with the provisions of the Directive of the Council of the European Union on the 
approximation of the laws of the Member States 

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

- relating to electromagnetic compatibility 
(89/336/EEC revised by 91/263/EEC, 92/3l/EEC, 93/68/EEC) 

Conformity is proven by compliance with the following standards: 

EN61010-1 : 1991 
EN50081 -1 : 1992 
EN50082-1 : 1992 

Affixing the EC conformity mark as from 1995 

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

Munich,1997-10-29 Central Quality Management FS-QZ / Becker 
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Certified Quality System 

Sehr geehrter Kundec Dear Customer, 

Se haben sich fur den Kauf eines 

Rohde 8 Schwarz-Produktes ent- 

schieden. Hiermit erhalten Sie ein 

nach modernsten Fertigungsme- 

thoden hergestelltes Produkt. Es 

wurde nach den Regeln unseres 

Qualitotsmanagementsystems 

entwickelt, gefertigt und geprtift. 

Das Rohde & Schwarz-Qualitots- 

managementsystem ist nach IS0 

9001 zertifiziert. 

You have decided to buy a 

Rohde 8 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 

quaiity management system stan- 

dards. 

The Rohde 8, Schwarz quality 

management system is certified 

according to IS0 9001. 

Cher client, 

Vous avez choisi d’acheter un 

produit Rohde 8; Schwarz. Vous 

dispose2 done d’un produit fabri- 

que d’apres ies methodes les plus 

avancees. Le developpement, ia 

fabrication et les tests respectent 

nos normes de gestion qualite. 

Le systeme de gestion qualite de 

Rohde& Schwarz a it6 homolo- 

gue conformement a la n5rme 

IS0 9001. 



1 Preparation for Use 

1.1 Putting into Operation 

Before putting the SMY into operation, see to it that 

l the covers of the casing are put on and bolted, 

l the ventilation ducts are free, 

l there are no signal voltage levels exceeding the permissible limits present at the inputs, 

l the outputs of the instrument are not overloaded or connected incorrectly. 

If this is not observed, the instrument might be damaged. 

1.2 Power Supply/Power Fuses 

The SMY can be operated at a.c. systems of 100 to 120 V and 200 to 240 V at system frequencies of 47 
to 440 Hz. The power supply socket is at the rear of the instrument. 

Adaption of the power supply, exchange of the power fuse: 

P Withdraw the power supply cable. 

> Open the cover of the voltage selector at the rear of the instrument using a screwdriver. 

P Remove the coding cylinder now accessible and set in in such a way that the voltage value desired 
can be read from outside. 

> Close the cover pressing it firmly. 

P Check whether the voltage value desired is visible from outside in the window of the cover. 

1.3 Mounting into a 19” Rack 

The SMY can be mounted into a 19” rack by means of rack adapter ZZA-93 (stock no. 396.4892.00). 
The mounting instructions are attached to the adapter. 

Caution: When mounting into the rack, ensure unhindered admission of air at the perforation of the 
side panels and air escape at the rear of the instrument. 
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1.4 Option SMY-Bl 

The SMY can be equipped with option SMY-61, reference oscillator, OCXO. 

Reference b- 1 is briefly displayed in the amplitude/modulation display after switch-on of the instrument if 
the option has been fitted. 

Further details can be found in section “Reference Frequency InVExt.” as well as the data sheet. 

Subsequent fitting of option SMY-Bl : 

The crystal oscillator has been tuned to nominal frequency with R&S and the appropriate tuning voltage 
noted on the option. Note this tuning voltage down on a note sheet as the value must be transmitted into 
the memory of the signal generator after fitting the option. 

The fitted option is automatically recognized from the firmware. 

Opening the casing 

Fitting the option 

Closing the casing 

Set the tuning 
voltage 

l 

l 

l 

. 

. 

. 

. 

. 

. 

. 

. 

. 
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Loosen four screws in the two rear panel feet and withdraw feet. 

Withdraw the upper cover to the rear. 

Turn the instrument. 

Withdraw the lower cover to the rear. 

The option is fitted behind the modules at the free space of the left side 
panel in such a way that the ribbon cable is at the top. It is fastened 
mechanically at the side panel by means of the 4 screws supplied. 

Insert ribbon cable W22 into socket X22 of the power supply unit. 

Withdraw coaxial cable W28 from socket X71 1 of the option and connect 
it to socket X1 28 of module A4 “synthesis”. 

Fix the upper and lower cover in the reverse order as in opening the 
instrument. 

Insert and screw down the rear panel feet. 

Switch on special function “Calibration REF-OSC” by means of code 51. 

Using the tuning voltage previously noted, calculate a value for setting the 
D/A converter (DAC) according to the following equation: 

DAc = 4o96x tuning “Itage 
1ov 

Enter the DAC value. 

Terminate special function “Calibration REF-OSC” by means of code 52. 

The crystal oscillator can be recalibrated to compensate for aging. Calibration is described in the service 
manual. 
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1.5 Option SMY-B40 

The SMY can be equipped with option SMY-B40, pulse modulator and high output power. 

The note b- ‘t fl is briefly displayed in the amplitude/modulation display after switch-on of the instrument 
if the option has been fitted. 

Further details can be found in the sections “Level“ and “Pulse Modulation“ as well as in the data sheet. 

Fitting or disassembling option SMY-B40 is only possible at the factory or at authorized service centers. 
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2 Manual Operation 

Signal generator SMY can be operated easily and comfortably. It can be set via the keyboard, the rotary 
knob variation and via the IEC-bus remote control interface (remote control of the SMY is described in 
detail in section 3). 

On the following pages, you will find the front and rear panel views of the instrument, each with short 
explanations. 

If you are getting familiar with the SMY and like to have a fast overview, please read section 2.2, 
“Pattern Setting for First Users“, and then section 2.3, “Basic Operation” first. 

The complete functions of the manual operation are described as of Section 2.4. 

Values mentioned in this section are not guaranteed, only the technical data in the specifications are 
binding. 
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LF D to indicate the remote state 

-Keypad to store instrument settkrgs, to call stored settings, 
for the sequence function and the sweep. Further information 
in sections “Store-Recall”, “Sequence” and “Sweep”. 

RF and AF display 

2.1 Front and Rear Views 

Level display 
Display of the modulation 

depth and deviation 

BNC input for external 
modulation signals. Input 
impedance 100 IQ (600 61). 
Further information in section 
“Modu!ation, Eyrnal Source”. 

, 
& ROHDEBSCHWARZ 1 SIGNALGENERATOR 9 &iiz,..2>.1 r.%H: : 1~&302.12~ 

POWER 

II 

PRESET 

I ~ 

Key for setting a 
defined default state 
(Instrument Preset). 

r for switching to 
iual operation and 
nput ar-d display of 
-bus address. 

, / , 
I I 

Key for entering the Keypad for setting the Numeriial keypad for the Rotary knob for variation Power swtich 
“shift functions”. parameter which numerical parameter set in the of parameter set in the 

entries at-d variations refer PARAMETER keypad. 
to. Parameters can be 

PARAMETER keypad 

switched on or off using the 
ON/OFF keys. 
Special functions can be set 
by pressing the SHIFT key 
in combination. Further 
information in section 

Key for status check. 
LED is lit when a spe- 

“Special Functions”. 

cial function is set or 
if an error was detected. 
Further information in Further information in 

section “IEC-Bus Address”. section “Status”. 

l- 

I 

Rfoutput, 
N female 50 0 

BNC output of the 
AF sbnal. Further 
information in sec- 
tion “Internal AF Mod- 
ulation Frequency/‘. 
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Line voltage connection, 
fuse holder and line 
voltage selector 

Fuse values for the different 
AC supply voltages. 

Output of the internal reference frequency 
when internal reference mode is set. Input 
of the external reference frequency when 
external reference mode is set. Further 
information in section “lnternaU3emal 
Reference Frequency.” 

BNC input for sequentially recalling stored 
settings. A short to ground has the same 

BNC input for blanking 
the level. Further infw- 

effect as pressing the SEQ key. Further 
information in section “Sequence’. 

I mation in section “Pulse 
Modulation.” 

i ; I 

Cut-cuts provided for fitting 1 
the corresponding front panel 
connectors to the rear pael 
of the unit. 

IEC-bus connector for 
remote control 

Cut-out provided for fitting the front panel 
RF output to the rear panel of the unit. 
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2.2 Pattern Setting for First Users 

The fastest way for first users to get familiar with the operation of the instrument is to execute the 
pattern setting of this section. 

A setting is made from the left to the right in the order Parameter - Data - Unit. 

Operating steps Explanations 

PRESET Reset instrument to the definec 
status. 

2.3 Basic Operation 

Selection of the Parameters 

The PARAMETER ON/OFF keypad is used to set the parameter to which numerical entries and 
variations refer. The set parameter is indicated by the LED flashing. Only one parameter can be set at a 
time. The only exception is the STEP parameter which is set at the same time as another parameter (to 
enter the step size for the STEP function). The SHIFT parameters (blue inscription) SWEEP ON, OFF, 
RESET, START, STOP, STEP, TIME/STEP and SPEC are set by pressing the SHIFT key before the 
corresponding parameter key. 

Fig. 2-l PARAMETER ON/OFF keypad 
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Switching the parameters on and off 

Parameters which can be switched on and off are AM, FM, (PM, AF, LEVEL. 

The parameters are switched on by pressing the parameter key and then one of the three ON keys 
(INT/ON, EXT AC and EXT DC) in the parameter keypad. The parameters are then switched to the 
stored value of the last setting. 

The parameters can also be switched to numerical entry using one of the ENTER/UNITS keys. If the 
data input is then omitted, the parameter is set again to the stored value of the last setting. 

The parameters are switched off by pressing the parameter key and then the OFF key in the ON/OFF 
key column of the parameter keypad. 

Fig. 2-2 DATA and ENTER/UNITS keypad 

Numerical entry 

A value is entered in the order Parameter - Data - Unit: 

I Example I Input 

Setting the RF to 
1 MHz 

MHZ 
1 

I 

The parameter need not be set again for further entries once it has been set (parameter LED on). This 
does not apply to parameters SPEC, IEC ADD and STEP which only remain set for one entry. 

The value is set by pressing an ENTER/UNITS key. 
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Single-loop synthesis is a concept that 

makes for simple and cost-effective cir- 

cuit design and does not entail giving 

up high frequency resolution and short 

setting time. The fractional-N technique 

uses a fractional frequency division 

ratio, ie a frequency resolution of 1 Hz 

isobtained in spite of the high reference 

frequency. High reliability and light 

weight thanks to VLSI components are 

further advantages of this technique. 

j “14: !. 1 I ,!. 

The panel controls are ergonomically 

arranged so that there is no time wasted 

for familiarization. Operation is from 

the left to the right: parameters, data, 

units; each control is at its right place. 

The patented, magnetically locking 

spinwheel is just as practical. Although 

easy to turn, each setting step is felt exa- 

ctly by the user. Thus for instance it is not 

really necessary to observe the SMY dis- 

play in the case of stepwise tuning. This 

means that the annoying procedure of 

looking back and forth between a 

measuring instrument and the signal 

generator can be dispensed with. Natu- 

rally fast tuning and programming of 

the step width are also possible. 

Frequently used settings can be stored 

and recalled any time. The memory 

saves up to 100 complete front-panel 

setups. 

Like with all Rohde&Schwarz signal 

generators, the well-proven self-test faci- 

lity is integrated in SMY monitoring con- 

tinuously the signal generator status. If 

there are any malfunctions, these are 

immediately detected and reported in 

the form of error messages. The user 

thus has an effective protection against 

invalid measurements, should the gene- 

rator ever fail. 

Thanks to its advanced circuit design, 

SMY requires particularly little mainte- 

nance. Aging and drift are compensa- 

ted for by control loops. Due to the few 

reference components, which are desi- 

gned for maximum stability, calibration 

is required at intervals of 3 years only. 

If the accuracy is required to be higher 

than the specified data, user-specific 

calibration values for frequency and 

level may be entered and stored at any 

time without opening the instrument. 

Signal Generators SMY from Rohde& 

Schwarz stands for the economy class 

of generators. Well-proven features 

have been improved and unnecessary 

details omitted. It is the sum of its charac- 

teristics which makes SMY so attractive. 

Tangible for the user are the variety of 

facilities and versatility at an excellent 

price/performance ratio. SMY is the 

economical solution for universal use in 

lab, production and servicing environ- 

ments. 

Rear-panel of SMY 
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Frequency 
Range 

Underranging 
without guarantee of specs 

Resolution 
Setting timejto within 

<l x 1 O- for f >65 MHz or 
<70 Hz for f ~65 MHz) 

Reference frequency 
Aging (after 30 days of operation] 
Temperature effect (0 to 55 “C) 
Warmup time 
Output for internal reference 

FRXj”t?“CY 

Level (EMF, sinewave) 
Source impedance 

Input for external reference 
Frequency 
Input level 
Input impedance 

Spectral purity 
Spurious 

Harmonics 

Subharmonics 
f 51.04 GHz 
f>l.O4GHz 

Nonhormonics 
at >5 kHz from carrier 

f_<l.O4GHz 
f >1.04 GHz 

Broadband noise with CW’I, 
carrier offset > I MHz, 
1 Hz bandwidth 

f = 1 to 65 MHz 
f x55 MHz 

SSB phase noise at 
20 kHz from carrier, 

1 Hz bandwidth, CW 
f ~65 MHz 

100 MHz 
500 MHz 
1 GHz 
2 GHz 

Residual FM, rms, ~1% of 
maximum deviation, f = 1 GHz 

0.3 to 3 ktiz (CCITT) 
0.03 to 20 kHz 

any combination of AM, FM (pM) and 
pulse modulation 

9 kHz to 1.04 GHz (SMY 01) 
9 kHz to 2.08 GHz (SMY02) 

down to 5 kHz 
1 Hz 

<60 “7s 

standard option SMY-Bl 
1 x lo-6/year <l x 1om9/day 
2 x 1 O-6 <5x10-8 
- 10 min 

1OMHz 
1 V (rms) 
50 R 

5or10MHz~5x10~6 
0.2 to 2 v (rms] 
200 R 

standard option SMY-B40 

<-30 dBc for <-25 dBc for 
levels < 10 dBm levels < 16 dBm 

none 
<+40 dBc 

<-70 dBc 
<-64 dBc 

<-135 dBc 
<-140 dBc 

e114dBc 
<-132 dBc 
<-120dBc 
<+114dBc 
<-lo8 dBc 

<lO Hz, typ. 3 Hz 
<20 Hz, typ. 7 Hz 

Residual AM, rms (0.03 to 20 kHz)” ~0.02% 

level 
Range 
Overranging 
without guarantee of specs 

standard option WY-B40 
-140to+13dBm -134to+19dBm 

Resolution 
Total error for levels >-127dBm ‘1 

f<l.O4GHz 
f>l.O4GHz 

Level flatness at 0 dBm ‘1 
Output impedance 
VSWR’) 

Setting time (IEC/IEEE bus) 

Non-interrupting level setting 
(ATTENUATOR MODE FIXED) 
Setting range 

Overload protection 

Max RF power 
SMYOl 
SMY 02 

Max. DC voltage 
Max pulse loading capacity 
(pulse width <lO ps) 

upto19dBm up to 25 dBm, 
down to -140 dBm 

0.1 dB 

<+l dB 
<+1.5 dB 
<l dB, typ. <0.3 dB 
500 ” 
< 1.5 for f ~1.04 GHz 
<1.8 forf >1.04 GHz 
~25 ms (~10 ms with electronic 
level setting) 

0 to -20 dEi 

protects the instrument against exter- 
nally applied (50.~1 source) RF power 
and DC voltage 

30 w 
50 w 
35 v 

1 mws or 150 V IV,) 

Amplitude modulation 
Modes 
Modulation depth 
Resolution 

Setting error at 1 kHz (m <80%)‘) 

A”: d;p;&; at 1 kHz’) 
< 
m= 30% 
m=80% 

f>lOMHz 
m=30% 
m=EO% 

Modulation frequent response 
flatness (m=bO%)‘) 4 

30 Hz (DC] to 10 kHz 
10 Hz (DC] to 50 kHz 

Incidental cpM with AM (30%], 
AF = 1 kHz 

Modulation input (AM EXTJ 
Input impedance 
Input voltage for selected 
modulation dwth 

Frequency modulation 
Modes 
Maximum deviation for 
carrier frequency 

~65 MHz 
65 to 130 MHz 
130 to 260 MHz 

260 to 520 MHz 
520 to 1040 MHz 
1040 to 2080 MHz 

Resolution 
Setting error at AF = 1 kHz 
FM distortion at AF = 1 kHz 
and 3 % of maximum deviation 
Modulation frequency response 
flatness 

10 Hz (DC] to 2 MHz 
lncldental AM at AF = 1 kHz, 
f > 1 MHz, 40 kHz deviation 
Stereo modulation at 40 kHz 
deviation, AF = 1 kHz 

Stereo separation’) 
S/N ratio 

“weighted 
weighted 

Harmonic distortion 
Carrier frequency offset 
with FM-DC41 
Modulation input 

Input impedance 
Input voltage for selected 
deviation 

internal, external AC/DC 
0 to 100921 0 
0.1% 
standard 
<4% of 
reading+156 

option SMY-B40 
<4% of 
reading i3 % 

<l % <3% 
<2% 459’ 0 

<l % <l % 
r2% <2% 

~0.4 dB 
<3 dB 

co.2 rad 
~0.4 rad at f >l 04 GHz (SMY02) 

100 kn; 600 R lumper-selected 

1 V (peak) (for inaccuracy >3% 
high/low indication) 

internal, external AC/DC 

1OMHz 
1.25 MHz 
2 5 MHz 
5 MHz 
10 MHz 
20 MHz 
cl%, min. 10 Hz 
~3% of reading + 20 Hz 

<0.3%. typ. 0.1 % 

<3 dB, typ. 1 dB 

<O.l% 

150 dB 

>76 dB 
270 dB 
typ. 0.1 % 

< 1 Hz + 0.1% of deviation 
FM/(pM EXT 
100 kn: 600 Q jumper-selected 

1 V (peak) (for inaccuracy >3%. 
high/low indication for 
AF=lOHztolOOkHz) 
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