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Wualitétszertifikat

Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines
Rohde & Schwarz-Produkies ent-
schieden. Hiermit erhaiten Sie ein
noch modernsten Fertigungsme-
thoden hergestelites Produkt. Es
wurde nach den Regeln unseres
Qualitétsmanagementsystems
entwickelt, gefertigt und geprift.
Das Rohde & Schwarz-Qualitats-
managementsystem ist nach 1SO
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, monufoctured  ond

tested in compliance with our

quality management system stan-
dards.

The Rohde & Schwarz quality
management system is certified
according to 1SO 9001,

Certificat de qualité

Cher client,

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

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

1SO 9001,
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Signal Generators SMY

Versatility and low eost can go haod in hand

# Frequency resolution T Hz ¢ AM, FM, oM and pulse * Nonvolatile memory for
¢ levelrange -1401tc +19 dBm, modulation 100 complete frontpanel setups
overrange up to 25 dBm (option)  ® Modulation generator 1 Hz to * RF overload protection 30 W

¢ Level accuracy better than 1 dB 500 kHz [SMYO1) or 50 W [SMY02)
s SSB phase noise <~114 dBc at * Sweep capabilities
1 GHz, Af =20 kHz

low RF leckage (<0.1 1Y)

&

Calibration ot 3-year interval







BE D ABE

PRESET

SMY - the ideal generator for
reCelver Measurements ...

Signad generators of the SMY family from
Rohde&Schwarz are costeffective
instruments for testing AM, FM and @M
receivers as well as for component mea-

surements. Two models are available:

* SMYO1 with a frequency range
from @ kHz to 1040 MHz
* SMYO2 from ¢ kHz 10 2080 MHz.

Designed exclusively for the main ap-
plications of signal generators by cut-
ting out the unnecessarias, SMY fea-
tures an outstanding price/perfor-
mance ratio. Thanks fo its comprehen-
sive basic features and excellent signal
characteristics, it is an economical so-
lution fer universal use in fab, produc-

fion and servicing environments.

*] With opiion SMY-B40 -134 dBm to +19 dBm
[25 dBm overrange}

2 Signal Generators SMY

RADUEATIEN.

Level range ~140 dBm to +13 dBm
{19 dBm overrange) *}, sufficient
even for receivers of highest sensitivity
High level accuracy and low RF lea-
kage allowing cccurate and unde-
graded sensitivity measurements
FM-DC with high accuraey of car
rier requency for testing pagers
and raceivers fitted with digital squel-.
ches

Low SSB phase noise and high
spurious rejection for all inchannel
and blocking measurements

Low residual FM affording ample of
margin for S/N measurements
Modulation generator | Hz to
500 kHz for moduiation frequency
response medasurements

Stereo channel separation of 50 dB
and low harmenic distortion for
festing FM stereo receivers

. and for general-purpose applications

Thanks to the excellent
spactred purity and the

high accuracy of the
carrier frequency with
FM-DC, measurements
on sieepredged crystal
filters are possible wit-

howt any prci)|em.







Non-interrupting level setiing over a
range of 20 dB for reproducible.
maosurement of squelch hysteresis
Frequency resolution 1 Hz, suitable
also for narrowband fest items
FM-DC, deviation up to 20 MHz for
VCO simulation

£M bandwidth 2 MHz for fast FSK
and telemetry applications

High output level up to 19 dBm
(25 dBm with option SMY.BAO] for
component and overdrive testing
AF synthesizer 1 Hz to 500 kHz,
separate use us AF signol source for
external applications possible, eg
recording of AF frequency response
Remotecontrol interface [EC 425/
IEEE 488 for use in automatic test
systems

RF sweep

Sequence function and SEQ input
for semi-automatic use

With aption SMY-840:
The overrangs feature
for the oulput level
ailows measurements
on high-feve! mixers. To
the right: outputievel ob-
tained with seitings of
19 dBm, 21 dBm,

23 dBmand 25 dBm

Accuracy of carrier
frequency with FM-DC,
long-term siability.
Seffings: carrier
fraquency = | Gz,
M deviaiion = 50 kiHz;
extarnal FMDC

FM frequency
response of SMY.
Frequency modulation
is possible even af full
deviation up to high mo-
dutation frequencies

Level/frequency
response at 0 dBm
output level. The soft-
ware-supported level
correction reduces the
ffequency response o
typicaly ¢.1 dB

Phase-continuous
fraquency change of
moduiation generator,
To the right

frequency chonge from
i0 Hzfo 40 Hr

Inglm

28dBm 4

il

~ GG

BOrmin

icledid

Ca0mde

T T
fiMz 1EH2 28Hz

2z Iz

aHz (1383 2BHz
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Cost-saving svnthesis concept
Single-loop synthesis is a concept that
makes for simple and costeffective ¢ir-
cuit design and does not entail giving
up high frequency resolution and short
setting time. The fractionalN technique
uses a fractional frequancy division
refio, ie o frequency resolution of 1 Hz
is obtained in.spite of the high reference
Ffrequency. High reliakility and light
weight thanks to V15| components are
further advantages of this fechnique.

Operation

The panet controls are ergonomically
arranged so that there is no time wasted
for fomilicrization. Operation is from
the left to the right: parameters, data,
units; each controf is at ifs right place.

The patented, magnetically locking
spinwhesl is just as practical. Although
easy to turn, each setting step is felf exa-
cty by the user. Thus for instance itis net
really necessary fo obsarve the SMY dis-
play in the case of stepwise tuning. This
means that the annoying procedure of
locking back and forth between o

Rear-panel of SMY

measuring insfrument and the signal
generator can be dispensed with. Natu-
rally fast tuning and programming of
the step width are also possible.

Frequently used seffings can be stored
and recalled any fime. The memory
saves up to 100 complete frontpanel
setups.

Low cogt of ownership thanks to
high reliability and easy .
maintenance

Like with cll Rohde & Schwarz signal
generators, the wellproven selfest faci-
lity is infegrated in SMY monitoring con-
tinvously the signot generator status. If
there are any malfunctions, these are
immediately detected and reporfed in
the form of error messages. The user
thus has an effective protection against
invatid meosurements, should the gene-

rator ever fail.

Thanks io its advanced circuit design;

SMY requires porticularly liffle mainte-
nance.-Aging and drift are compensa-
ted for by confrel loops. Due to the few
referance components, which are dasi-

gned for maximum stabiiity, calibration
is required ot intervals of 3 years only.

If the accuracy is required to be higher
than the specified date; userspecific
calibration values for frequency and
level may be entered and stered at any
fime without opening the instrument.

further development of proven
technology

Signal Generators SMY from Rohde &
Schwarz stands for the economy class
of generators. Wellproven features
have been improved and unnecessary
details omitted. Itis the sum of its charae-
feristics which makes SMY so aftractive.
Tangible for the user are the varisty of
facilities ond versatility at an excellent
price/performance ratio. SMY is the
economical solufion for universal use in
lab, production and servicing environ-
ments,

Signal Generators SMY 4
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N o A 42 .
soeciications

Frequency
Renge

Underranging
without guarantee of specs
Resolulion
Setting time {to within
<t % 107 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
Fraquency
tavel {EMF, sinewave}
Source impedarce
Input for external reference
Frequency
input level
inputimpedance

Speciral purity
Spurious
Hormanics

Subharmonics
1<1.04 GHz
F>1.04 GHz
Nonharmonics
at »5 kHz from carrier
f=1.04 GHz
f>1.04 GHz .
Broadband noise with Tw ’J,
carrier offset > 1 MHz,
1 Hz bandwidth
f=1to 63 MHz
f>65 Mz
SSB phase noise of
20 kHz from carrier,
I Hz boadwidth, CW
f <65 MHz
100 MHz
500 MHz
1 GHz
2 GHz
Resicdual FM, rms, <1% of
maximym devighon, f =1 GHz
0.3 to 3 kHz (CCITT
0.03 1o 20 kHz .
Residual AM, rns [0.03 te 20 kHz !

Level

Range

Cwverranging

without guarantee of specs

Resolution .
Total error for levals >—127dBm )
f<1.04 GHz
§»1.04 GHz
leve! flathess ot O dBm !t
Output Impedance
VSWR

Setting time {IEC/IEEE bus)

Non-inierrupting level sefting
[ATTENUATOR MODE FIXED}
Setiing range

Cverload protection

Max. RF power
SMY 01
SMY 02
Max. DC voitage
Max. pulse loading capacity
[pulse width <10 us}

9 kHzto 1.04 GHz ISMY01)
9 kHz io 2.08 GHz {SMY02)

down to 5 kMHz

1 Hz

<60 ms

standord option SMY-81
1x 10%/vear <1 x 107 /day
2x10°® <5 %1078

- 10 min

10 MHz

TV [rms]

500

5 0r 10 MHz 25 x 107
0.2 10 2 V (rms}
200Q

standard option SMY-B40

«~25 dbc for
levels <14 dBm

<--30 dBe for
levels <10 dBm

none
<40 dbe

<70 dBg
<64 dBe

<~135 dBe
<140 dBc

<—1 14 dBe
<132 dBc
=~120 dB¢
<114 dBc
<108 dBc

<10 Hz, typ. 3 Hz
<20 Hz, typ. 7 Hz

<C.02%

standard option SMY-B40

~140 0 +13 dBm ~134 0 +19 dBm

up to 19 dBm up fo 25 dBm,
down fo ~ 140 dBm

0.1 dB

<+t dB

21,5 dB

<i dB, typ. <0.3dB

500

<15 for F<1.04 GHz

<18 for F=1.04 GHz
<25 ms t<10 ms with elechonic
level setting)

0w -20dB

protects the instrument against exter-

nally applied {50-G scurce} RF power

and DC vollage
30w

50W

38y

T mWs or 150V (V)

Simultoneous modulation

Ampiitude modulation
Modes

Modulation depth
Resclution

Seffing errorat 1 kHz [m <80 %)

AM distorfion af 1 kHz !
f <10 MHz
me 30%
m=80%
f>10 MHz
me=30%
me=B80%
Modulation §requer}c’}t response
fatness (m=50%) 171
30 Hz (DC) 1o 10 kiHz
10 Hz (BC) to 50 kHz
incidental oM with AM [30%),
AfF =1 kHz

Modulation input [AM EXT)
Input impedance
Input voltage for selected
modulation depth

Frequency madulation
Modes .
Maximum deviation for
carrier frequency

<t5 Mz

6510 130 MHz

130 to 260 MHz

26010 520 MHz

520 to 1040 MHz

1040 10 2080 MHz
Resolution
Sefting error at AF = 7 kidz
FM disforiion at AF = 1 kHz
and 3 % of maximum deviciion
Modulation frequency response
Hatness

10 Hz [DC} o 2 MHz
Incidental AM at AF = 1 kHz,
F>1 MMz, 40 kHz deviation
Stereo modulation of 40 kHz
devigtion, AF = 1 kHz

Stereo separation’

5/M ratio

unweighted
weighted

Harmonie distorfion
Carrier frequency offset
with FM-DCH

© Modulstion input

input impedance
Input voltage for selected
daviation

~ED wFe

any combination of AM, Fi foh) and

pulse modulation

internal, external AC/DC
Co 100%4

G.1%
standard aption SMY-B40
<4 % of <A% of

reading 1% reading £3%

<1% <3%
<2% <5%
<1 % <1%
<2% <2%
<04 dB

<3 dB

<(.2 rad

<0.4 rad at £1.04 GHz (SMY02)
100 k€2; 600 & jumperselected

1V {peak] {for inaccuracy »3 %:
high/low indication)

internal, external AC/DC

18 MHz

1.25 MHz

2.5 MHz

3 MMz

10 MHz

20 Mz

<1%, min. 10 Hz

3% of reading + 20 Hz

<0.3%, yp. 0.1%

<3 dB, typ. 1 dB
<0 1%

=50 dB

=76 dB
>70 dB
o, 0.1%

<1 Hz + 0.1% of deviation
FM /oM EXT
100 kez; 600 Q jumper-selected

1V {peak} ffor incccuracy »3%:!
high/low indication for
AF = 10 Hz to 100 kHz)

=70 dfe

~£0 dgs - ]

~E0 dBa

~LAA 8o

- 140 dBe o

=120 dFe

- 120 dBe

AR dBE

-1E0 aBc

—-146 @he

afsHz TEa bk =2k Sh

SSB phase noise at | GHz (CW)

18k 190k 41

Signal Generators SMY
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fhase modutation
Modes

internacl, external AC

Maximum deviafion for carrier fraquency

<65 MHz

65 10 130 Mirz

130 to 260 MiHz

260 10 520 MHz

520 to 1040 MHz

1040 1o 2080 MHz
Resolution
Setting error ot AF = 1 kHz
FM distortion at AF = 1 kiz and

half the maximum deviation
todutation frequency response
fiatness

20 Hz to 20 kHz
Madulation input

Input impedance

Input voliage for selected

deviation

Puise modulation
Mode
On/off ratio

Rise/fall Hme {10/90%}
Pulse delay
Modulafion input
input impedance
Input level, stondard
input level, option SMY-840

Infernal modulakion generator
Frequency range

200 rad

25 rad

30 rad

100 rad

200 rad

400 rod

<1%, min. 0.07 rad

<5% of reading + 0.02 rad

<0.5% (iyp. 0.2%)

<3 dB fryp. 1 dB}

FM /oM EXT

100 kex; 800 2 jumper-sefacted

IV {peck) ffor inaccuracy =3%:
high/low indication}

standord  option SMY-B40

external external

>80 dB >70 dB ai 70 MHz,
linearly decreasing to
=65 dB ar 520 Mz,
»>65 dB at BOO MHz,
iinearly decreasing to
>35 dB ot 2080 MHz

typ. dus <20 ns

typ, 3.5 us <200 ns

BLANK PULSE

10k 10k

TTIL/HC logic signal, polarity seleciable
TTLAHC logic signal, RF ON af high,
RF ON at low jumper-selacted

1 Hzto 500 kHz

Resolufion Gl Hz
Display 7 digits, floating point
Frequency error <5 x 1078
Frequency response flatess
up fo 50 kHz «<0.2 d8
up to 100 kMz <0.3dB
0.1
P —
Q.01
fHz)10 20 50 100 200 500 Ytk 2k S5k 10k 20k 50k 10Dk

Fypical harmonic distortion of AF synthesizer as a function of frequency

THD (20 Hz to 100 kiz)
Output voliage

Frequency sefting lime

RE sweep
Maode
Sweep range and step width
Step duration
Resolution

Memory

<(0.1%

1V ipeak) 1%

o <10 02, By >200 €

<10 ms {after receiving kast 1EC/IEEE-
bus character}

digitel sweep in discrete steps
autematic, finear
user-selacted

10msto5s

1 ms

nonvolatile, for 100 instrument setups

Remote confrol
Sysiem

Connector
[EC/IEEEbus address

Interface functions

{eneral data

Temperature range
Guaranieed specs

Slorage temperaiure
Climatic conditions

Humidity

Mechanical resistance
Sinewave vibration

Electromagnetic compatibility

RF lackage

Radiated susceptibiliyy

Power supply

Safety

Dimensions W x H x D)
SMY Q1
SMY 02

Weight

Ordering information
Signel Generator

Accessories supplied

Options

Reference Oscillator OCXO
RearPanel Connectors for RF and NF
Pulse Modulator and

High Cutput Power”!

Recommended extras
19" Rack Adaprer
Service Kit

Service Manual

EC 425 [IEEE 488)

Amphenol, 24-contact

Oto 30
SH1/AHT/T6/LA/SRT/RLT/PPO/
DC1/DTO/C0

01055 °C; complying with
ECE8-2-1 and IEC48-2.2
~40 to +70 °C

5% refotive humidity ol +40 °C;
complying with [EC482.3

510 150 Hz, max. 2 g at 55 Hz, max.
0.5 ginrange 55 o 150 Hz, comp-

lying with IEC68-2-6, IEC1010-1 and
MILT-28800D, class 5

complying with EN50081-1 and
ENE0OB2-1 EMC Directives of EU}
<0.1 uV {measured with a two-turn coll
of 2.5 ¢cm in digmeter of o disiance of
2.5 cm from any point of enclosure}
10 ¥/m

100 ¥/230 V[AC) ~10 10 +15%,
120 ¥/220 VIAC) 12510 +10%,
47 to 440 Hz, max. 120 VA
complying with EN&1010-]

435 mm x 147 mm x 350 mm

435 mm x 147 mm x 460 mm

12 kg (SMYO1), 13 kg ISMY 02}

SMYOGT
SMY 02

1062.5502.11
1062.5502.12

power cord, operating manua!

SMY-B1 1062.7505.02

SMYBIO 1062.8001.02
SMY-B40 1062.9008.02
ZZAR3 0396.4892.00
SMY-Z2 1062.7805.02

1062.5583.24

Y Valid for levels 2127 dBm (2—121 dBm with aption SMY-BA0!, not with
special function »non-nterrupting level sefings.

! The modulation depth selectable within the guaranteed AM specifications
linearly decreases for tevels from 7 to 13 dBm {13 to 19 dBm with opiion
SMY-B4DY A status message appears it the madulation depth is teo high.

A poes net apphgaro special function »ALC ~ bandwidih, narrows.

4 vaiid afer calf
5)

ration for one hour and fer femperature variations <5°C,
To be refrofitted by authorized service centers only.

ROHDE & SCHWARZ GmbH & Co. KG - Mihidorfstrafle 15 - D-81671 Minchen
P.C.B. 801469 - D-81614 Minchen - Telephone +4989 41290 - Fax +498%9 4129-3567 - Infernet: hitp:/ /www .rsd.de
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EC Certificate of Conformity

Certificate No.: 9502291
This is to certify that:

Equipment type Crder No. Designation |

SMY01 1062.5502.11 Signalgenerator

SMYO02 1062.5502.12 Signalgenerator

SMY43 1062.5502.43 Signalgenerator

SMY-B1 1062.7505.02 Reference Oscillator OCXO

SMY-B40 1062.2008.02 High Qutput 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, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:
EN81010-1: 1991
EN50081-1: 1992
EN50082-1: 1992

Affixing the EC conformity mark as from 1995

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

Munich, 1997-10-22 Central Quality Management FS-QZ / Becker

1062.5502.01 CE E-5






1 Preparation for Use

1.1 Putting into Operation

Before putting the SMY into operation, see to it that -

® ihe covers of the casing are put on and bolted,

® the ventilation ducts are free,

¢ there are no signal voltage levels exceeding the permissible limits present at the inputs,
s 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:
> Withdraw the power supply cable.
> Open the cover of the voltage selector at the rear of the instrument using a screwdriver.

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

» Close the cover pressing it firmly.

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

1.3 Mounting into a 19" Rack

The S8MY can be mounted into & 19" rack by means of rack adapter ZZA-83 (stock no. 396.4892.00).
The mounting instructions are attached to the adapter.

Caution: When mounting info the rack, ensure unhindered admission of air at the perforation of the
side panels and air escape at the rear of the instrument.

1062.5502.11 1.1 E-4



1.4 Option SMY-B1

The SMY can be equipped with option SMY-B1, reference oscillator, OCXO.

Reference I |is briefly displayed in the amplitude/modulation display after swiich-on of the instrument if

the option has been fitted.

Further details can be found in section "Reference Frequency In/Ext." as well as the data sheet.

Subsequent fitting of option SMY-B1:

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 filting the option.

The fitted option is automatically recognized from the firmware,

Opening the casing =

Fitting the option ®

Closing the casing .

Set the tuning .
voltage

Loosen four screws in the two rear panel fest and withdraw feet.
Withdraw the upper cover to the rear.

Turn the instrument.

Withdraw the lower cover {o 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 X711 of the option and connect
it to socket X128 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:

uning voltage
10V

Enter the DAC value.
Terminate special function "Calibration REF-OSC" by means of code 52,

DAC = 4066 x

The crystal oscillator can be recalibrated to compensate for aging. Calibration is described in the service

manual,

1062.5502.11
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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 - 1l is briefty 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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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

PRESE Reset instrument to the defined
[ ......................... | status.

i | Set RF to 250 MHz.

Set level to 10 dBm.
% LEVEL

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
corrasponding parameter key.

Fig. 2-1 PARAMETER ON/OFF keypad

1062.5502.11 24 E-4



Switching the parameters on and off

Parameters which can be switched on and off are AM, FM, oM, 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:

Example Input

Setting the RF to
1 Mhiz

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.

1062.5502.11 25 ' E-4



Numerical entries must always be terminated by pressing one of the ENTER/UNITS keys. Any of the
four ENTER/UNITS keys can be used for parameters without a unit.

Example Input

Calling memory - } !
location setting 5 Lo S i J

Switch-on of special
function AM two-tone

Correction of entry

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

Entries made via the numerical keypad can be corrected with the key "-" as long as one of the ENTER
keys was not pressed. One digit is cleared each time the key *-" is pressed.

Changing the unit

In order to change the unit displayed, set the parameter (RF or LEVEL) and press the required unit in
the ENTER/UNITS column,

Example Input

The level is displayed @ LEVEL
in mV and shall be
displayed in dbm.

The parameter key need not be pressed again if the parameter has already been set (LED on).
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Displays
The RF is output with up to 10 digits in the FREQUENCY display:

The following is also output in this display:

step size for STEP variation of RF,

start and stop frequency as well as frequency step and step time for the RF sweep,
AF up to 7 digils,

status codes of the set special functions,

external reference mode and

the 1EC-bus address.

e & & 9 o =

The following is output in the AMPLITUDE display:

& level of the RF signal,

step size for the STEP variation of the level,

measured values of internal test points (diagnostic test),

reference OVERLOAD if the RF output is externally overloaded and

indication of the fitted options.

The following is output in the MODULATION display:

type of modulation switched on,

parameters modulation depth and deviation,

step sizes for the STEP variation of the modulation parameters and AF

warning LOW or HIGH if the external modulation voitage is not equal to 1V (Vp),
number of memory location for STO, RCL and SEQ,

fine variation range with special function "non-interrupting level setting" on,

numbers of internal test points (diagnostic test) and

* & o 9 & & o =

status codes of function/input errors and overrange/underrange settings.

Display of functions which are not swiiched on

The parameters of functions which are not switched on such as AM modulation depth or FM deviation
are displayed as long as the respective parameter key is pressed.

Display of entered numericat value

While entering a numerical value (DATA keys), the digits of the newly entered value are progressively
output in the display of the related parameter.

1062.5502.11 2.7 E-4



Variation
Parameters AM modulation depth, FM deviation, M deviation, AF, RF and LEVEL can be varied.
The parameter currently set in the parameter keypad can always be varied using the rotary knob.

For further information, please see section "Variation, Ratary Knob".

Store - recall

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

Fig. 2-3 MEMORY keypad

Special functions

Special functions extend the given settings indicated on the front panel. Further information in section
"Speciat Functions".

Status

input errors are indicated in the moduiation display by a brief appearance of the status code identifying
the error and flashing of the STATUS LED.

Function errors are indicated by continuous flashing of the STATUS LED. The staius code describing
the error appears in the modulation display when the STATUS key is pressed.

Overrange/underrange setlings are indicated by continucus lighting of the STATUS LED. The status
code describing the seifing appears in the modulation display when the STATUS key is pressed.

Continuous lighting of the STATUS LED also indicates that a special function is switched on. The status
code describing the special function is output in the frequency display by pressing the STATUS key.
Further information in section "Status”.

IEC-bus address

The IEC-bus address can be output in the frequency display and set via the keyboard. Further
information in section "|IEC-bus Address".

Instrument preset

The generator is set o a defined basic status by means of key PRESET. For further information, please
see section "Insirument Preset®.
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2.4 Power-on Status

The generator has the same status when switched on as before switching off.

Exceptions:
» Local mode is always set.
* An RQS can be output on the IEC bus each time the instrument is switched on.

® For setting the registers of the service request function, see sections "Service Request and Status
Registers” and "Resetting Device Function”.

A function test is carried out following switch-on, The ROM, EPROM and RAM contents are checked.
The LED of the STATUS key flashes if an error is detected. The associated status display is output in
the modulation display by pressing the STATUS key.

The preset status is set if the status prior to switch-off cannot be set again because of a memory error.

Display: The IEC-bus address set is displayed in the frequency display and the fitted options are
indicated in the amplitude/modulation display following power-on for a brief period.

2.5 Internal/External Reference Frequency

The internal standard reference source of the SMY is a 10-MHz crystal oscillator. Higher demands on
frequency accuracy are satisfied by the option Reference Oscillator SMY-B1, OCXO. Subsequent fitting
of this option is described in section "Option SMY-B1".

In internal reference mode, the internal reference signal with a frequency of 10 MHz is present at the
female connector REF FREQ 10MHz,

In external reference mode, an external signal with a frequency of 5 or 10 MHz must be fed into the
female connector REF FREQ 10MHMz. Synchronization to 5 or 10 MHz is automatic.

Frequency at the input/output
REF FREQ 10MHz: 10 MMz

internal reference mode: Signal output
female connector REF FREQ 10MHz at the rear panel.

External reference mode: Signal input (0.2VsVimgs2V,
sinewave, squarewave or TTL),
female connector REF FREQ 10MHz at the rear panel.

The internal or external reference is selected using the keyboard or via the IEC bus.

Example Input IEC-Bus Code

Setting for external

REFERENCE_OSCILLATOR:EXTERNA
reference

L

INT/ON

—

Seiting for internal

reference || | REFERENCE_OSCILLATORINTERNAL

Display: The note "REF EXT" appears in the frequency display if the external reference mode
has been selected.

Note: The externally applied reference frequency of 10 MHz must not deviate by more than
+5- 1076 from 10 MHz.

Associated instructions: Special function "Calibration REF-OSC"
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2.6 Frequency (RF)

Range: 9 kHz to 1040 MHz (2080 MHz with SMY02,
adjustable as from 5 kHz without guarantee of rated specifications)

Resolution: 1Hz

Units: GHz, MHz, kMz, Hz

Setting: RF — data — unit

Example IEC-Bus Code

Setting the RF to RF 500MHZ

500 MHz

Display: The RF output frequency appears in the frequency display.

Associated

instructions: Internal/external reference frequency

2.7 LEVEL

Range: -140 10 13 dBm (settable up to 19 dBm without guarantee of rated specifications)
-134 {0 19 dBm with option SMY-B40 (seftable as from -140 dBm up to 25 dBm with
restriced data)

Resoiution: 0.1dB

Units: dBm, V, mV, uV, dBV, dBmV, dBuV

Setting: [SHIFT] — LEVEL — data — unit

Example input IEC-Bus Code

Setting of level

& LEVEL

60 dBuV L (“7 [j] [ Jeewv | LEVEL s0DBUV
Switching off the

level @ Level or

Switching on the " LEVEL:OFF
level to the @ LEVEL .

stored value T LEVEL:ON

Associated
instructions:

Note:

Non-interrupting level setting
Level EMF

For oufput levels > 18 dBm and mismaitch load termination of the SMY's RF-output the

overvoltage protection of the attenuator can respond to the RF-voltage generated internally
{indication OFF and blinking OVERLOAD message in the AMPLITUDE display). The
protection swilch can be reset by entering a level of < 19 dBm and pressing the INT/ON

key.
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2.8 Non-Interrupting Level Setting

independent of the set value, the special function “Non-interrupting level setting’ permits to attenuate
the level electronically up to 20 dB without interruption, i. e. without using the interrupting mechanical
attenuator. The value set when switching on the special function is used as reference level. Within the
20-dB range, the level can be set via the keyboard or the IEC bus.

Setting of a level outside the 20-dB range is made using the interrupting mechanical attenuator set.
Starting at this new lavel, further level settings are made non-interruptive again in the range 0 to -20 dB.

if the special function "Non-interrupting level setting" is switched on again when already having been
switched on, this has the same effect as if the special function were switched on for the first time, i. e.
the full setting range 0 to -20 dB is then available with respect to the set level.

Switching on special function with code 1

Switching off special function with code 2 } see special functions

Note: Specifications concerning level error, modulation depth error and distortion factor with
AM do not apply with the special function "Non-interrupting level setting” switched on.

Associated
instructions: { EVEL
Level EMF
Special functions
2.9 Level Control Without Function

With the special function "Level control without function® (ALC off), internal level control is switched over
to a sample-and-hold mode. This special function is used for multi-transmitter measurements to achieve
a higher signal-to-intermodulation ratio. The self-intermodulation products of two generators connected
using a signal divider (2 x 50 £2) remain below the following values:

Without option SMY-B40:
for output levels of 13 dBm below —40 dBc
for output levels of less than 0 dBm below ~70 dBc

With option SMY-B40:

for 19 dBm below —50 dBc
for 16 dBm below —-60 dBc
for 10 dBm below ~70 dBc.

In this special function, the SMY can be operated as usual.
Switching on special function with code 21
Switching off special function with code 22

Note: The specifications in the data sheet concerning level error, AM and VSWR do not
apply in the special function "ALC off".

Associated

instructions: LEVEL

Level EMF
Special functions
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2.10 Level EMF

With the special function "Level EMF", the EMF value of the RF voltage is displayed and no longer the
value of the RF voltage into 50 €. The EMF display appears if one of the units dBuV, dBmV, dBV, V,
mV or uV is selected.

Switching on special function with code 3

Switching off special function with code 4 } see special functions

Associated

instructions: LEVEL
Non-interrupting level setting
Special functions

2.1 Internal AF Modulation Frequency

Fregquency range: 1 Hz 0 500 kHz
Resolution: 0.1 Hz
Resolution of

Display: 7-digit

As a modulation source, the SMY contains an AF synthesizer which is also brought out to be used
externally at socket AF INT. The AF signal at the socket is automatically switched on if an internal
modulation is activated. It can also be switched on if no intermal modulation is activated. The ouiput
amplitude is 1V (Vp).

Setting the frequency: AF —— Data — Unit

Example IEC-Bus Code

Setting the AF {int. AF 400HZ
modulation frequency)

to 400 Hz

Switching on the AF ® E: o, AF:ON
signal to the stored J )
value
Switching off the AF ® AF OFE o
. [ {no effect If Internal AF:OFF
signal - J — modulation switched on)
Display: The frequency dispiay indicates both the RF and the AF. The value of the parameter

pressed last in the parameter keypad is displayed. An AF-value is characterized by the
characters "AF" in front of the numeric value.

Associated
instructions: Modulation (AM, FM, ¢M)
Two-tone modulation
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2.12 Moduiation, AM

Moduiation depth: Oto 100 %
Resolution: 0.1 %

Ext. medulation frequency range: DC to 50 kHz
Internal modulation frequencies: 1 Hz to 50 kHz

The internal modulation source and one external modulation source can be swiiched on simultaneously
(see section "Two-tone modulation"}.

For increasing levels between 7 dBm and 13 dBm (or between 13 dBm and 19 dBm with option SMY-
B40), AM specifications are guaranteed only if the modulation depth decreases linearly.

When AM is switched on, the ALC bandwidth is automatically set to "broad® if the special functions 13
and 15 are not active.

The AM specifications are not valid in the special function "ALC bandwidth narrow" (Spec 13).

Setting too large a modulation depth causes the status LED to light up. In this case, the status indication
in the modulation display is 70 (see section "Status”).

Setting: AM — Data %

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

modulation frequency: See section "Internal AF Modulation Frequency”.
Switching off the AM: AM — QFF

Switching on the AM to the
stored value {new value not entered): AM — INT/ON or AM— EXT AC (EXT DC)

Example Input IEC-Bus Code
Setting and switching &AM R — AM B0PCT
on the AM with - s
m=80 %
Selection of the -t FXTAS AM:EXTERNAL:AC
external modulation L .
source

@’ﬂ_j {,fo . AM:OFF

Switching off the AM —
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Display: B B | D% AM

If amplitude modulation is switched on, this is indicated by

AM®T AMP™™ AM . AM and AM 7™

INT? INT

depending on the modulation source selected.

The modulation depth is output in 3 digits in the modulation display. The display is
common to the modulation depth with AM and the deviation with FM/pM. The value of
the parameter AM, FM or oM pressed last in the parameter keypad is displayed.

Comment on AM DC:

This mode enables external level control or regulation via level detectors with a negative or positive
detector voltage.

Modulation frequency.........ccoeniiiiciicccecrer e DC to 50 kHz
Modulation depth ..o e 0to 100 %
INPUL VOIAGE ..o e 1. 0Vio+1.0V

The level variation range is determined by the modulation depth input. A range from -1 V to +1 V
corresponds to a change in level from levelgy « (1-m) to levelgy - {1+m). With special function AM
invers active this level variation is obtained for inverted polarity of the input voltage. This aliows to
decrease the level by means of a positive input voltage.

Levelgy is the RF level in V entered numerically.
The maximum control range, e.g. for maximum carrier blanking, is at m = 100 %.

Associated

instructions: LEVEL
internal AF modulation frequency
Modulation, external source
Two-tone modutation
Pulse modulation
Special function ALC bandwidth
Special function AM invers
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2.13 Puise Modulation

Without option SMY-B40, special function "BLANK" permits an external level blanking of the SMY. To
this end, external TTL signals can be fed into the BLANK input at the rear of the instrument.

Special function "BLANK": Switch-on code: 9
Switch-off code: 10

The polarity can be set using special function "BLANK polarity inverted'. With the special function
switched off, the RF level is blanked with input level HIGH. With the special function switched on, the
polarily is inverse.

Special function "BLANK polarity inverted”: Switch-on code: 11
Switch-off code: 12

If the option SMY-B40 (Pulse Modulator and High Output Power) is fitted, the special functions "blank”
and "blank polarity inverted” can still be used. External control via the BLANK input is no longer possible.
The pulse modulator is directly controlied via the PULSE input at the rear of the instrument. With LOW
signal, the RF level is switched off. This polarity can be inverted by means of an internal jumper on the
module "power module”,

Associated
Instructions: Special functions

2.14 'Modulation, FM

DeVIAtION: ....cciecvcevrrr i s 0 to 20 MHz (depending on the carrier frequency,
see Data Sheet).

ResolUtioN: ... 10 Hz to 100 kHz
{(depending on the deviation range)

External modulation frequency range:.............. DC to 2 MHz

internal modulation frequencies: .............cccocee. 1 Hz to 500 kHz

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

Attention: Combination FM:INT must always be AC-coupled. With small modulation frequencies, two-
tone DC must be set {see the special functions).

SetliNg: ..o FM — Data — Unit
Selection of the modulation source: ................. FM—— INT/ON or FM — EXT AC
or FM— EXT DC
Selection of the int. modulation frequency:........ See section "Internal AF Modulation 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
ot FM — EXT DC
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Example

Input

IEC-Bus code

Setling and switching
on the FM with 40
kHz deviation

Selection of

modulation source
EXT AC

Switching off the FM

& FM
]
& M EXT AC
L -
€@ ?M OFF

FM 40KHZ

FM:EXTERNAL:AC

FM:OFF

Display: !_

]
LIkHz FM™

If frequency modulation is switched on, this is indicated by

FM™, FM™ > FM

depending on the modulation source selected.

INT?

FM .7

wr OF

FM EXTDC

The deviation is output in 3 digits in the modulation display. The display is
common to the deviation with FM and the modulation depth with AM. The value of
parameter AM, FM or oM pressed last in the parameter keypad is dispiayed.

Associated
instructions:

Modulation, external source
Two-tone modulation
Special functions
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2.15 Modulation, oM

Deviallon: ..o 0 to 400 rad (depending on the carrier frequency)
ResolUtiON ... 0.001 to 1 rad (depending on the deviation range)
External modulation frequency range:................ 20 Hz fo 20 kHz
internal modulation frequency range: ................ 20 Hz to 20 kHz

The internal and one external modulation source can also be switched on simultaneously (cf. section
“Two-Tone Modulation").

SeHING: ..o oM — Data — rad
Selection of the modulation source: ................. oM~ INT/ON or oM — EXT AC
Selection of the int. modulation frequency:........ Cf. section "AF modulation frequency internal®.
Switching offthe oM: ..., oM — OFF
Switching on the oM without entering a new
value to theone stored: ... oM — INT/ON or oM ——EXT AC
Example Input IEC-Bus code

Setting and switching o g ey
on the oM with a ) Ii I o.] a7 |prnzorAD
deviation of 20 rad [ -

_ ® o mroN
Selection of modula- ] Lo PHM:INTERNAL
tion source INT
. ® g oFF
Switching off the oM f B r , PHM.OFF

Display: l‘““"‘“‘ ] rad
E R I Y " 4

if oM is switched on, this is indicated, depending on the modulation source, by
means of

oM, oM . or gM "

The phase deviation can be read in 3 digits in the modulation display. The
numerical display is common to the deviation with FM or ¢M and the modulation
depth with AM. The value of parameter AM, FM or ¢M pressed last in the
parameter keypad is displayed.

Associated

instructions: internal AF modulation frequency
Modulation, external source
Two-tone modulation
Special functions
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2.16 Modulation, External Source

Modulation inputs AM EXT and FM/oM EXT are available for the modulation fed exiernalily,

For modulations AM and FM, the two modulation inputs can be a.c.-coupled or d.c.-coupied. Selection is
effected using keys EXT AC or EXT DC in the parameter keypad.

The input resistances of both inputs are 100 k{2 when the instrument is delivered.

The input resistances can be changed to 600 Q by means of internal jumpers. The jumpers are on
module “processar” for AM and on module "synthesis"’ for FM/eM.

The pin positions are;

Input resistance AM FM/pM
module "processor” module "synthesis"

100 kQ2 X501/2-3 X80/1-2

600 2 X501/1-2 X80/2-3

A signal of Vi, = 1V (Vg = 0.707 V) must be applied to achieve the deviation and modulation depth
accuractes guaranteed in the data sheet.

Deviations from the required input voltage are indicated in the modulation display by LOW or HIGH.
The display LOW appears for voltages Vp €0.97 V, the display HIGH for voltages Vp =1.03 V. An
external voltmeter must be used if higher accuracy is required.

Associated

instructions: Moduiation, AM
Modulation, FM
Two-tone modulation

217 Modulation, Two-tone

Two-tone modulation takes place with the signals from the internal modulation source and an extermnal
modulation source,

The corresponding special function AM two-tone or FM/pM two-tone must be swiiched on in order to
connect internal and external modulation signals simultaneously.

Modulation is not switched on simply by switching on the special function. Entry of the modulation
parameters and switching on and off the modulations must take place exacily as described in the
sections on modulation AM, FM or ¢M. Separate deviation or modulation depth setiings for the intermnal

and external modulations are not possible. The required voltage of the external modulation signal is
1V (V).
p

The total deviation or the total modulation depth is equal to twice the value of the one set after value
entry.
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Ensure that the permissible maximum values for deviation and modulation depth, as listed on the data
sheet, are not exceeded.

Switch on/off codes of the two-fone special functions:

Type of modulation Switch-on Switch-off
AM two-tone 5 5]
FiM/pM two-tone 7 8
Example Input IEC-bus code

Switching on special & SHIFT @ STEP oy | PMIDUALIAC
[ 3 f

function “FM/oM two-| | o tapee | 7| i | | FmDuALDe
toneé; l I 4 il L ____________ H E.w_ .........

Switching off special | @ SHIFT @ STEP T I
function "FM/M two- { ? [ |spec | & | | | PmoFE
tone" ' ’

Associated

Instructions:  Modulation, (AM, FM/oM)
Modulation, external source
Special functions

2.18 Variation, Rotary Knob

The rotary knob enables parameters to be increased or decreased in selectable steps. The set
parameter (whose LED in the parameter keypad is on} is variable.

RF, AF, LEVEL and the modulation depth with AM and the deviation with FM or oM are variable
parameter steps.

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

Operation:

\-‘\

i Clockwise rotation increases the value of the parameter set, counter-clockwise rotation
decreases it.
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Setting the STEP size:
Parameter — Step ~ Data — Unit

The STEP ksy must be pressed again for each data input. The parameter key need not be pressed first
if the parameter has already been set {LED is on).

The smallest step sizes for the various parameters are:

Freguency {RF) 1 Hz
Frequency {(AF) 0.1 Hz
Leve! (RF) 0.1dB
Modulation depth (AM)} 0.1 %
Deviation (FM) 10 Hz
Deviation {pM) 0.001 rad

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

Example Input IEC-bus code

Setting an RF:VAR_STEP 25KHZ
RF step size of

25 kHz

Display: 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 paramefer can be displayed by pressing the
parameter key and then the STEP key.

The step size display is cleared again by pressing a parameter or an
ENTER/UNITS key.

1062.5502.11 2.20 E-4



2.19 Sweep

The SMY provides a digital, step-by-step linear sweep for the RF-frequency (available only with software
version 2.0 or higher and with new frontpanel design).

Start frequency: ... 5 kMHz to 1040 MHz (2080 MHz with SMY02)
STOP FrEGUENCY: ..o 5 kHz 1o 1040 MHz (2080 MHz with SMY02)
Frequency Step: ... 1 Hz to 1040 MHz (2080 MHz with SMY02)
Step time: ... 10msto5s
Resolution: ... i e 1ms
Example Input IEC-bus code

Entry of start @ SHIFT R e e
frequency § J START | { - [ RF:START
Entry of step f ® SHIFT ) —— oY

niry of step ime o sTEP | 3 ‘ 1] s | |TMERF_SswP

In the ON mode, the sweep runs from the start frequency to the stop frequency with automatic restart at
the start frequency.

The sweep can be stopped by means of the OFF key.

The sweep waits again at the start frequency when the RESET key is pressed.

If the start frequency is larger than the stop frequency, the sweep is performed with negative frequency
steps.

The current sweep frequency is indicated in the FREQUENCY display.

The sweep can be stopped by means of the RF key as well. The RF frequency can now be varied. If the
RF frequency still lies inside the sweep range, the sweep is continued starting from the current RF
frequency upon pressing the ON key.

All other parameters (e. g. level, modulation eic.) can be changed while the sweep is running.

Example Input IEC-bus code

@ mF—T\ SWP.ON or
Switch on sweep J SWP:AUTO
SHIFT
Switch off sweep —— SWP.OFF
]
SHIFT SWP:RESET

Hestart Sweep
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2.20 Store - Recall

99 complete instrument seflings can be siored. These comprise the complete insfrument status
including all non-displayed settings and all special functions.

Storing the current instrument setting:
STO — Memory address — ENTER/UNITS
Recall of an instrument setting:
RCL — Memory address — ENTER/AUNITS
After entering the address, press any ENTER/UNITS key to activate store or recall.
Values of the memeory address:

1 to 99 for STO
0 to 99 for RCL

Example Input IEC-bus code

Storing an instrument STORE 7

setting at memory
location 7

Storing an instrument

setting at memory Fave) e W
location 25 ism;} [2 L5 S STORE 25
— — L

Recalling the instru-
ment setting from ch_t —_—
i

memory location 7 ] L? ﬁiii RECALL 7

L.ocation 0 serves for a special function, i.e. the current instrument setting prior to the last memory or
preset recall is stored at this location. This instrument setting can be set again using RCL 0.

Using function SEQ (sequence), the memory settings can be recalled by repeated keying.

Display: - Reference "MEM" and the memory address are indicated in the modulation display
during entry, e.g..

.

MEM

Associated
instructions: Sequence
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2.21 Sequence

it is possible to recall stored settings in ascending order by repeated keying using the SEQ Kkey in the
memory keypad. The same sequencing causes a closure of contacts, as e.g. by means of a foot switch,
at the SEQ input (at the rear of the instrument).

The first setting in the sequence of memory calls planned is effected by means of a recall using the RCL
key, the setfing stored in the next higher memory location is activated by each subsequent keying of the
SEQ key or the SEQ input. After the highest memory location number (99), the number of the last RCL
call is the one to begin with.

The sequence of the memory addresses starts with 1 if the PRESET key has been actuated before.

Example Input IEC-bus code
Recall of memory CEEL T R
locations 7, 8,8 ... ’ ‘ L7 | J RECALL 7
{ “s“""éd“
] SEQUENCE
[SEQ] SEQUENCE
S
_ Display: The address of the memory location called last is indicated in the modulation display

by the text "MEM" following each actuation of the SEQ key.

Associated
instructions: Store - recall
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2.22 Special Functions
The special functions enable settings to be made other than those indicated on the front panel,
The special functions are switched on and off using codes {data input) (see Table 2-1).

All special functions which are switched on are switched off using code 0. All special functions are also
switched off by a PRESET.

Example Input {EC-bus code

Switching on the special | @ sHiFT @ STEP o o
function  “Non-interrupting | | | { JSPEC { 1 { ] ATTENUATOR:FIXED
level| Sei’{ing" [ E— — - s e
@ STEP e,

Switching off the special |“SHIFT 2% ) o |
functon  "Non-interrupting| | | | Jseec |2 7 ATTENUATOR:NORMAL
level setting” I .

b , SHIFT @ STEP —
Switching off all special | < "\ spEC o J P
functions L _} L] L L
Display: The LED of the STATUS key lights up if a special function is switched on. By pressing

the status key the code of the special function is output on the FREQUENCY display.
If more than one special function is active, the codes are automatically output
repeatedly if the STATUS key is pressed continuously or are output one after the
other every time the STATUS key is pressed (see section "Status®).
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Table 2-1 Special functions

Special functions Code Remote Control Command
Non-interrupting ievel setting 1 ATTENUATOR:FIXED
Normati level setting 2 ATTENUATOR:NORMAL
EMF level 3 LEVEL.EMF

Normai level 4 tEVEL

AM two-tone 5 AM:DUAL

AM normal 6 AM

FM/gM two tone 7 FM:DUAL (e.g. FM)
FM/oM normal 8 FM (e.g. FM)
BLANK on Ej BLANK:ON

BLANK off 10 BLANK.QFF

BLANK polarity inverted 11 BLANKINVERTED
BLANK polarity normal 12 BLANK:NORMAL

ALC bandwidth narrow 13 SPECIAL_FUNCTION 13
ALC pandwidth automatically adapted 14 SPECIAL_FUNCTION 14
ALC bandwidth broad 15 SPECIAL_FUNCTION 15
ALC bandwidth automatically adapied 18 SPECIAL_FUNCTION 186
Set power-on clear flag 17

Delete power-on clear flag 18

{User request 19

ALC off 21 SPECIAL_FUNCTION 21
ALC on 22 SPECIAL_FUNCTION 22
AM inverse 23 SPECIAL_FUNCTION 23
AM normal 24 SPECIAL_FUNCTION 24
RF output impedance "open” for LEVEL OFF 25 SPECIAL_FUNCTION 25
RF cutput impedance 50 £ for LEVEL OFF 26 SPECIAL_FUNCTION 26
Display of firmware version 29

Display test 31 SPECIAL_FUNCTION 31
ROM test 33 SPECIAL_FUNCTION 33
RAM test 35 SPECIAL_FUNCTION 35
EEPROM test 37 SPECIAL _FUNCTION 37
Catibrate all 40 SPECIAL_FUNCTION 40
Calibration routine VCO 41 SPECIAL_FUNCTION 41
Calibration routine FM 43 SPECIAL_FUNCTION 43
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Table 2-1 Special functions {continued)

Special functions Code Aemote Control Command
Calibration routine LEVEL PRESET 45 SPECIAL_FUNCTION 45
Calibration RF level on a7 SPECIAL_FUNCTION 47
Terminate calibration of RF level 48 SPECIAL FUNCTION 48
Level correction off 49 LEVEL:.CORRECTION.OFF
Level correction on 50 LEVEL:.CORRECTION:ON
Calibration REF-OSC on 51 SPECIAL_FUNCTION 51
Terminate calibration of REF-OSC 52 SPECIAL_FUNCTION 52
FiM DO center frequency calibration 55 SPECIAL_FUNCTION 85
Switch off diagnostic test point 100 TEST.OFF

Switch on diagnostic test point 101-116 TEST:POINT 1 {e.g. point 1}

Explanation of the Individual Special Functions;

Non-interrupting level
setiing:

EMF level:
AM two tone:

FM/pM two tone:
BLANK:

BLANK polarity inveried:
ALC bandwidth ...

Set (delete) power-on clear
flag:

User request:

ALC off:
AM invers:

RF output impedance
"OPEN" for LEVEL OFF

Display of firmware
version:

Dispiay test:

ROM test:
RAM test:
EEPROM test:
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Non-interrupting level setling is possible in a range of 20 dB. Cf.
section "Non-interrupting Level Setting”.

Indication of the EMF voltage. Cf. section "Level EMF".

AM with internal and external modulation signal. Cf. section "Two-Tone
Modulation".

FM or oM with internal and external modulation signal. Cf. section
"Two-Tone Modulation”.

Level blanking with an external TTL signal. Cf. section "Pulse
Modulation".

Level blanking with inverted polarity. Cf. section "Pulse Modulation".

The bandwidth of the level control loop can be switched to narrow or
broad for special purposes. In normal state, it is adapted automatically.

Cf. section "Common, Device-independent Commands” (Table 3-3}.

When entering the code of this special function, the user triggers a
service request via the IEC bus in the LOCAL mode. This service
function does not trigger a status indication. Cf. section "Service
Request and Status Register”.

The level control is switched to sample and hold operation.
For positive AM-signal, the RF-level is reduced.

When the RF-level is switched off via LEVEL OFF, the RF-ocutput is
set to an open impedance.

The special function indicates the number of the firmware version in
the amplitude display.

The special function indicates all display segments. The indication is
held as long as one of the four unit keys is pressed.

The special functions check the data contents. A recognized data error
is indicated by a blinking of the status LED and after pressing the
status key by means of an error code, Cf. table 2-3, "Status Codes of
Errors”.
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VCO calibration routine: Self-calibration for the optimal working point of the VCO-PLL. The
calibration routine must only be executed in the case of data loss in
the RAM or after the exchange of a module.

FM calibration routine: Self-calibration of the FM. The calibration routine determines
correction values to compensate for the fluctuating modulation
sensitivity. The routine is to be executed in the case of considerable
variations of the temperature, data loss in the RAM or the exchange of

g module.

LEVEL PRESET Self-calibration for the optimal working point of the level control loop.

calibration routine: The calibration routine must only be executed in the case of data loss
in the RAM or after the exchange of a module.

Calibration RF level: Permits the input of correction values for the calibrated RF level {see
service manual).

Level correction off/on: Switching on or off level correction (on = default status).

Calibration REF-OSC: Permits the input of the correction value for the calibrated reference
frequency.

FM DC center frequency Calibration of the center frequency when FM DC is set.
calibration:

2.23 Self-Test

The SMY carries out a self-test on power-on and permanently during operation.

The RAM and ROM contents are checked when the instrument is switched on. The most important
instrument functions are automatically monitored during operation.

A faulty function determined during the self-test is indicated by a flashing of the status LED and by a
SERVICE Reguest message. The status code to identify the error can be output in the modulation
display by pressing the STATUS key (see Table 2-3, status codes of errors and overrange/underrange
settings in section "Status”).

in addition, 16 internal test points can be scanned via the keyboard or the IEC bus and the results read
out and displayed in the amplitude display. This more detailed test facility is described in the Service
Manual.

2.24 Status

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

The status codes of special functions are output in the frequency display. The status codes of errors
(input or function errors) are output in the modulation display by the test “Err." in the amplitude display.

They can also be scanned via the IEC bus (see section "Error Handling"). The meanings of the status
codes are defined in tables 2-2 and 2-3.

Operation: The status codes are output in the frequency and modulation displays as long as
the STATUS key is pressed. If several status messages are applicable, the codes
are automatically output repeatedly if the STATUS key is pressed continuously or
are output one after the other every time the STATUS key is stroked.
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Display: The STATUS LED lights up continuously if special functions are switched on or
overrange/underrange settings are made.
The STATUS LED flashes continuously in the case of function errors.
The STATUS LED flashes briefly in the case of input errors.
The status codes of the special functions are output in the frequency display in the
following form:
SPELTHL S
L L
The code is 0 if no special function is switched on.
The status codes of the function errors and of overrange/underrange settings are output
in the amplitude/modulation display in the following form:
crr
The code is 0 if no error is present.
In the case of operator errors, the status codes of the input errors automatically appear
briefly in the amplitude/modulation display in the following form:
crm 5
IEC bus: A Service Request message (SRQ) may be output in the case of input and function
errors and overrange/underrange settings. The type of error can be recognized from the
event status register. An error code can be read out to permit exact error identification.
Table 2-2 Status codes of the special functions
Code Meaning
0 No special function switched on
1 Non-interrupting level setting
3 EMF level
5 AM fwo tone
7 FM/¢M two tone
8 BLANK on
11 BLANK polarity inveried
13 ALC bandwidth narrow
15 ALC bandwidth broad
21 ALC off
23 AM invers
25 RF output impedance "OPEN"
47 RF level calibration on
49 Levet correction off
51 REF-OSC calibration on

1062.5502.11
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Table 2-3 Status codes of errors and overrange/underrange seitings
Code Meaning
0 No error
Function error
1 10-MHz reference loop out of synchronisation
2 840-MHz loop out of synchrenisation
3 Main oscillator loop out of synchronisation
4 Level controi not working
3 External overvoliage at the RF output
6 ROM data error
7 RAM data error of the setiings stored
8 RAM data error of the VCO correction values
9 RAM data error of the FM correction values
10 RAM data error of the LEVEL PRESET correction vaiues
11 EEPROM data error of the RF level correction vaiugs
12 EEPROM data error of the REF OSC correction values
15 Calibration cannot be executed
Input error
50 Syntax error
51 Vaiue entry without the permissibie range
52 Impermissible unit to the parameter selected
53 Impermissibie header (IEC bus)
55 Deviation input is too high with the RF set
56 Variation is not possible unless the respective parameter is switched on ({IEC bus).
57 FM DC center frequency calibration is only possibie when FM DC is set.
Overrange/Underrange Setlings
70 AM not specified with the level set
71 AM not specified for AF > 50 kHz
72 RF <9 kHz
73 AM EXT signat out of tolerance
74 Fi/oM EXT signal out of tolerance
75 oM not specified for AF < 20 Hz or AF » 20 kHz
78 AF > 500 kiHz
77 Level > 13 dBm (> 19 dBm with option SMY-B40)
78 OVEN COLD
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2.25 Instrument Preset

The instrument is set to a defined basic status by pressing the key PRESET.

Table 2-4 Preset status

Setting
Reference frequency internal
RF 100 Mtz
Amplitude -3 dBm
Parameter set RF
Modulation switched off
AF switched off

Special functions

switched off

Status and mask registers of the service request | unchanged

functions

IEC-bus address unchanged
Preset {o

RF step 1 MHz

Amplitude, step 0.1dB

AF 1 kHz

AF step 0.1 kHz

AM modulation depth 30 %

AM step 1%

FM deviation 10 kHz

FM step 1 kHz

oM deviation 1 rad

oM step 0.1 rad

Memory locations unchanged

1062.5502.11
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2.25 IEC-Bus Address

The |EC-bus address can be displayed and set using the keys. It is stored until overwritten by a new
address. The address range is from 0 fo 30. The SMY is set to address 28 on delivery.

Example Input IEC-bus code

LOC/IEC ADD
r

Quiput 1EC-bus address on |

dispiay -
LOC/EC ADD o
Set |[EC-bus address 7 ( } | . S—
Display: The IEC-bus address is output in the frequency display which is cleared by pressing

any one of the parameter keys or the ENTER/UNITS keys.
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3 Remote Control of Instrument via IEC Bus

The SMY is fitted with an IEC-bus interface as a standard. The interface corresponds to the IEC  625-
1/IEEE 488/1 standard.

In addition, standard |EC 625-2/IEEE 488.2 (IEEE standard codes, formats, protocols and common
commands) has been considered. This includes a description of the data transmission formats and
comimon commands.

The command set of the SMY is upward compatible with SMX, SMG, SMH, SMGU and SMHU ({as far
as the instruments have comparable functions).

3.1 Brief Instructions for Simple Applications

» Connect controller and SMY using the |IEC bus cable.

» Set device address 28 on the SMY:;

» Device setlings (examples)

The first command sent via the |EC bus interface sets the SMY to the remote status indicated by the
REMOTE LED being illuminated.

(nor:: ilg::v;:::‘zagistm Effect on the SMY
IECOUT 28, "*RST" instrument in basic status
IECOUT 28, "RF 155.623458MHZY Frequency (RF) is set
IECOUT 28, "LEVEL -11.5DBM" Level (into 50 £)) is set
LECOUT 28, “AF 12.5KHZ; FM:INT 40KHZ® Modulation frequency (AF) and internal frequency
modulation are set.

» Following actuation of the LOCAEC ADD key, the SMY abandons the remote status and is ready for
manual operation again.

3.2 Setting the Device Address

in the LOCAL mode (REMOTE LED off), the IEC bus address can be displayed and set using key
LOC/IEC ADD (cf. the page preceding as well). The |IEC bus address remains stored also at power-oft
of the instrument. The address range covers 0 to 30. The instrument is factory-set to address 28.

The address is the decimal equivalent of bits 1 1o 5 of the talker or listener address. This form is also
used for the IEC bus commands of the controliers.
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3.3 Device Messages

Device messages are transmitted on the data lines of the IEC bus, with the attention line being High (not
active). The ASCII code (IS0 7-bit code) is used (cf. Table 3-8).

¢ The messages from the controller to the SMY (programming messages) are referred to as

commands in the following.

They include the following four groups:

*  Device-specific setting commands

*

*

|EEE 488.2)
IEEE 488.2)

Device-specific data request commands
Common, device-independent seiting commands (Common commands in accordance with

Common, device-independent data request commands {Common gueries in accordance with

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

section 3.3.6.

¢ The messages from the SMY to the controller (response messages) are specified in combination
with their associated data request commands. As to their syntax, refer to section 3.3.7.

3.3.1 Device-specific Setting Commands

All the instrument functions to be set via the SMY keyboard can also be obtained via the IEC bus. The
instrument performance intiated via setting commands fully corresponds 1o that obtained by keyboard

entries.

The shortest notation possible is shown in bold print.

Table 3-1
Header Numeric Permis- Default Explanation
Value sible Units Unit
AF Value HZ Hz Modulation frequency
KHZ
MHZ
AF:VAR sTEP Vaiue HZ Hz AF variation step width
- KHZ
MHZ
AF:ON - Switch on AF to stored valus?)
AF:OFFE - - - Switch off AF 1)
AlLc:AUTo - - - Select level control  bandwidth
automatically
AlLoFixeD - . - Switch off levei control
ALc:NARROW - B . Level control bandwidth is narrow
Switch on levei control
ALC:NORMAL " - -
Level control bandwidth is wide
ALC:WIDE - - -
AM Value PCT PCT Switch on AM with modulation source
(%} selected and set modulation depth
AM:INTERNAL 2)
AM:EXTERNALIAC
AM:EXTERNAL:DC
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Header Numeric Permis- Default Explanation
Vaiue sible Uniis Unit
AM:INTERNAL - As above, but set stored value of
moduiation depth
AM:EXTERNALIAC
AM:EXTERNAL:DC
AM:DuaL:Ac Vaiue PCT PCY Switch on two-tone AM with internal
{%) and external source and set
AM:DuaL:DC modulation depth
AM:DUAL:AC - - - As above, but set stored value of the
modulation depth.
AM:DuaL:Dc
AM:OFF . - - Switch off AM
AM:VAR_STEP Value PCT PCT Variation step width of AM modulation
(%) depth
. - R Non-interrupting fevel setting (Switch
ATTENUATOR:FIXED on special function 1)
ATTENUATOR:NORMAL Normal fevel setting function
{switch off special function 1}
BLANK:ON - Level bianking (puise modulation} on
BLANK:OFF Level blanking {putse maodulation) off
BLANKGINVERTED - - - BLANK polarity inverted
Brank:NorMaAL BLANK polarity normal
DECREMENT:AF - - - Corresponds to variation using the
rotary knob.
DECREMENT:AM Entry of step width using VAR_STEP
DECREMENT:FM for the respective parameter.
DECREMENT:LEVEL
DECReMENT:PHM
DECREMENT:RF
FM Value HZ Hz Switch on ¥M with modulation source
KHZ selected and set FM deviation
FM:INTERNAL MHZ 3)
EM:EXTERNALIAC
FM:EXTERNAL:DC
FM:INTERNAL - - - As above, but set stored value of
deviation
FM:EXTERNAL:AC
FM:EXTERNAL:DC
Fit:DualL:AC Vaiue M2 Hz Switch on two-tone FM with external
KHZ and internal source and sel deviation.
FM:DuaL:DC MHZ
FM:DuUAL:AC - " As above, but set stored value of the
FM:DuAL:DC deviation.
FM:OFF - - Switch off FM
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Header Numeric Permis- Default Explanation
Value sible Units Unit
FM:VAR _STEP Value HZ Hz Variation step width of FM deviation
KHZ
MHZ
HEADER:ON 5 - - Messages from the SMY to the
HEADER:OFF controller are sent with or without
- header
. . . . Corresponds to rotary knob variation.
|NCHEMENT:AF Entry of step width with VAR_STEP for
INCREMENT:AM each parameter.
INCREMENT:FM
INCREMENT:LEVEL
INCREMENT:PHM
INCREMENT:RF
LEVEL Value DBM d8m Leve!
bBUV
A
MV
uv
LEVEL:EMF Value pBUv dBuv Level EMF
Vv
MV
uv
LEVELIVAR_STEP Value DB dB Variation step width of ihe level
LEVEL:OFF - - - Switch off output signal
LEVEL:ON - - - Switch on output signal o stored value
of level again
LEVEL:CORRECT _INDEX Value - - L evel correction:
Select correction value index,
associated frequency is set {see
Service Manual)
LeveL:CORRBRECTION Value DB dB Entering correction value and storing it
{see Service Manual)
LeveL:CORRECTION:ON - - - Special function:
LEVEL:CORRECTION:OFF Level Corraction on/off
PHM: Value RAD RAD Switch on phase medulation with
PHM:INTERNAL modulation source selected and set
i FM deviation,
PHM:EXTERNAL 3)
PHM:INTERNAL - - - As above, but set stored value of the
deviation,
PHM:EXTERNAL
PHM:DUAL Value RAD RAD Switch on two-tone phase modutation
with internal and external source and
set deviation.
PHM:DUAL - . - As above, but set stored value of the
devigiion.
PHM:VAR_STEP Value RAD RAD Variation step width of the PHM
deviation
PHM:OFF - - Switch off phase modulation
PReseY . “ - Set device to basic status (see Section
“Instrument Preset")
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Header Numeric Permis- Default Explanation
Value sible Units Unit
RECALL Value - - Call a stored device setiing (same
effect as *RCL)
REFERENCE_OSCILLATOR: Value - - Enter correction value for internal
CORRECTION reference freguency
REFERENCE_OSCILLATOR: - - - Store correction vatue for internal
CORRECTION:STORE reference frequency
REFESRENCE_OSCILLATOR:INTERNAL - - - Internal reference frequency
REFERENCE_OSCILLATOR:EXTERNAL - . - External reference frequency
RF Value HZ Hz Frequency
KHZ
MHZ
GHZ
RF:START Value Hz Start frequency for RF-sweep
:STOP Ii(II'_H%Zz Stop fraquency for RF-sweep
:STEP GHz Step size for inear sweep
RF:VAR_STEP Vaiue HZ Hz Variation step widih of the frequency
KHZ
MHZ
SEQUENCE - - . Seguence of stored device settings
4}
SPECIAL FUNCTION Value - - Switching on/off 2 special function by
- means of the respective code
{see Table 2-1}
STORE Value - - Stare device setting (same effect as
*SAV)
SWP:ON Switch on sweep
' :AUTO
:RESeT
:OFF Switch off sweep
TALK_TERMINATOR:NL_END ) - - - Terminator in talk mode:

. - - - New Line + End or
TALK_TERMINATOR:CR_NL_END Carriage Return + New Line + End
TEST:POINT Vaiue . - Selection of an internal test point (1 to

16} to measure the test voltage.
Switches on speciat function
“Diagnostic Test Point”" {(see Service
Manual).
TEsT:OFF - - - Switches off special function
"Diagnostic Test Point”
TiMe[:RF_swrP] Value - s Step time fot selected sweep mode
ms

These commands are only requirad if the AF output {connector AF INT) is to be used.

If the modulation source (INTERNAL, EXTERNAL or DUAL) is not specified,
- selection is internal if AM was not switched on before,
- the previous source is retained unchanged if AM was switched on.

If the modulation source {INTERNAL, EXTERNAL or DUAL) is not specified,
- selection is internal if FM/PHM was not switched on before,
- the previous source is retained unchanged if FM/PHM was switched on.

The 1st memory location in the sequence is defined by the "RCL command.
Exampie: Command sequence: *RCL 47 SEQ 8EQ SEQ SEQ
Memory focation: 47 48 49 50 47

Defauit setting foliowing switch-on of operating voltage or command *RST.
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3.3.3 Common, Device-independent Setting Commands
(Common Commands in Accordance with IEEE 488.2)

Table 3-3
Command Number, range Meaning

*CLS - Clear Status
Sets the Event Status Hegister (ESR) o zero, The mask registers of the Service Requast
functien (ESE and SRE) are not changed.
A current Sewice Request message is only reset if ngt caused by a message in the
output buffer or if “CLS is at the start of a command line.

*ESE 0..255 Event Staius Enable
The Event Status Enable mask register is set to the specified value interpreted as a
decimal number

*HDR Oort Header
"0" suppresses the header in the device response to future queries. The numeric value is
read out exclusively. The command is equivaient to the command HEADER:OFF:
" activates the header in the device response to future queries. The device response
can be reused as a setling command., The command is equivalent to the command
HEADER:ON:

“0PC _ QOperation Complete
Sets bit 0 (Operation Compiete) in the Event Status register if ali previous gommands
have been processed {see Section 'Timing of command Processing and
Synchronization").

*PSC Cort Power On Clear Flag
If 1: The Service Reguest Enable mask register (SRE) and the Event Status Enable mask
register (ESE) are also cieared when the instrument is switched on.
If 0: The above-mentioned registers retain their contents even when the insirument is
switched off ang on. This enabies a Service Hequest when the instrument is switched on.
The Power On Clear Fiag can be set with special function 17 and cleared with special
function 18 (manual operation).

*RCL 0..50 Recall
Calt a stored instrument setting {cf. Section "Store-Recall”)

*RST - Reset
Acts like the PRESET key {see Section "Instrument Preset"} and
- switches to messages with header (fike command HEADER:ON),
—> sets the terminator in tatker mode to "NEW Line + End”,
Does not change the status of the IEC-bus interface, the set IEC-bus address, and the
registers of the Service Request function,

*SAV 1..80 Save
Store instrument setting (cf. Section "Store-Recall”)

*SRE 0..255 Service Regquest Enable
The Service Request Enable mask register is set to the specified value interpreted as a
decimal number

“WAI . Wait to Continue
Interrupts command processing until all preceding commands have been executed (cl.
Section "Command Processing Seguence and Synchronization")

"} See section "Service Request and Status Register”
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3.3.4 Common, Device-independent Data Request Commands
(Common Queries in Accordance with IEEE 488.2)
Table 3-4
Data Message read out
request Header Data value Meaning
command Digit number | Range
*ESE? “ESE 3 0...255 Event Status Enable Query
The contents of the Event Status Enable mask register is output in
decimal.
*ESR? *ESR 3 0..255 Event Status Register Query
The contents of the Event Status Register is cutput in decimal and
the register is then set to zero.
*ION? - 26 {atpha- ldentification Query
numeric} o . . . R
The following identification text is transmitted via the IEC bus
{always without header } as a reply to the command *IDN?.
ROHDE&SCHWARZ , SMY01,0,1.00
M anufaciurer Model | Firmware ralease
{example)
Serlat number
*HOR? - 1 Oor1 Header Query
This command returns the current state of the header setting.
*CPC? *OPC 1 1 Operation Complete Query
Message "*OPC 1" or only "1" (depending on the status of the
header flag) is entered inte the output buffer and bit 4 {message
available) in the status byte is set if alf previous commands have
been processed (see Section "Timing of Command Processing
and Synchronization™}.
OPT? - 1.2 {aipha- Option Query
numeric) o , , ) . .
Transmits information on an option possibly fitted via the IEC bus
{aiways without header).
B1: If optiory SMY-B1, Reference Osciliator, is fitted.
0:  If no option is fitted.
*PSC? *PSC 1 & Power On Clear Query
?r To read the status of the Power On Clear Flag,
see “PSC in Tabie 3-3
*SRE? *SRE 3 0..255 Service Request Enable Query
The contents of the Service Request Enable mask register is
output in decimal.
*STB? *3T8B 3 0..255 Status Byte Query
The cortents of the status byte is outpui in decimal.
*TST? 8T 2 0..67 Seli-test Query
A ROM, EEPROM and RAM test is performed. The result can be
obtained from the data vaiue of the ouiput message:
0. no error
6: ROM error
7: RAM error
§: EEPROM error
Exampie with several errors:
87 ROM and RAM error
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3.3.5 Examples

(The Rohde & Schwarz BASIC commands have been used. The IEC bus address of the SMY has been
taken to be 28).

1) Basic setting

IECQUT 28, Y*RST" or
IECOUT 28, *"PRESET?

2) Device identification via IEC bus:

10 IBECTERM 10 {input terminator: new line}
20 IECOTT 28, "*IDN?T"

30 IECIN 28, AS

40 PRINT AS

3) RF setting

IECCOUT 28, "RF 123.456MHz” or
IECOUT 28, "RF 123.456E6" or
IECOUT 28, °RY 1234560007

4) RF level setting

All the possibilities as outlined effectuate the same setting.

IECOUT 28, "LEVEL 12.5DBM* or

TECOUT 28, *LEV 12.3" or
TECOUT 2%, °LEVEL 119.5DBUV® oOr
TECQUT 28, "LEVEL (0.544v" or
IECOUT 28, "Level 944mv” or
TECOUT 28, "LEVEL S44MV" or

IECOUT 28, "LIVEL:EMF 1.888V"

5) Non-interrupting variation of RF level between 2uV and 20 pV in steps of 0.2 dB; stop at
each step for 10 ms

10 IRCOUT 28, °LEVEL 20uV; ATYEN:FIXED; LEVEL 2uV; LEVEL:VAR §.2°

20 FOR 1% = 1 TO 100

30 TECCUT 28, "INCREMENT:LEVELT

A0 HOLD 10

50 NEXT 1%

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

IECOUT 28, “"AF 12.5KHZ; FM:INT 40KH2”

7) External amplitude modulation setting (AC coupling)

IBCOUT 28, "AM:EXT:AC 35.5°

8) Storing complete instrument setting in memory location 45

IECOUT 28, "*SAV 45¢

9) Switching off the moduiation again

TECOUT 28, *vM:OFF; AM:0FP®
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10) Reading current RF

10 IECTERM 10 {input terminator "new lne")
20 IECOUT 28, "RF?F

30 IECIN 28, AS

40 PRINT AS

11) Recalling instrument setting stored in step 8)

LECOUT 28, "*RCL: 45"

3.3.6 Syntax of Setting Commands and Data Request Commands

(Programming Messages)

Command line

[ e e ¢ o o e {;)__. S S

O""Y“"{W 5P AY{ Header ______ e i S o o e et e e D e )(';"'(WSP} )\7
! e i P
_ — — ) - —
Number
o i
! 1
7 (igiy - ()Y (igiy -
" | - ® P
};‘ WP K ST (WSP) R R (Digt) - —x
L R E— I |
] |
e . Mantissa . Exponent

WSP (white space}): One or several characters with ASCIl code 0 to 8 or 11 to 32 decimal, especially space

Fig. 3-1 Syntax diagram of a command line {programming message)

Each command line must end with a terminator. Permissible terminators accepted by the SMY without

switchover are:
¢ New line (ASCH code 10 decimal)
¢ End (EOI line active) together with:

*  the last useful character of the command line, or
*  the character "New Ling", or
*  the semicolon ()
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Since the carriage return character (ASCIl code 13 decimal) is permissible as an ineffectual filier before
the terminator, also the combination of carriage return + new line is permissible.

A command fine may require more than one line on the screen of the controller because it is only limited
by the terminator. Most IEC bus controllers automatically append the terminator to the useful text.

Also, a command line may contain several commands (program message units) to be separated by
semicolons (;).

The possibility of abbreviation described in IEC 625-2/|EEE 488.2 with several commands in one line,

Exampie: :TEST:POINT 11; :TEST:VOLTACE?
abbreviated as
(TEST: POINT 11; VOLTAGE?
is not possible with the SMY.

A command may consist of the following parts:

e Header only
Example: FM:OFF

& Header and guestion mark
Example: FM?

This combination requests the SMY to provide the required data in an output buffer in order to have
them transferred via the IEC bus as soon as the SMY has been addressed as a talker.

& Header and number
Example: FM 85E3 or FM 55 kHz

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

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

Additional spaces may be inserted at the following positions:
¢ before a header,

e between header and number,

e between mantissa and exponent of the number,

s between number and unit,

s before and after a comma ()} and semicolon (;},

& before the terminator.
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Headers of device-specific commands

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

Two equivalent command notations are possible for special functions:

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

¢ Special commands with higher documentation value for each individual special function
Exampie: ATTENUATOR:FIXED,

Some special functions (two-tone modulation, level emf) have no meaning in IEC bus operation. The
appropriate settings are directly selected in the respective commands:

AM:DUAL:AC, FM:DUAL:DC, PHMDUAL, LEVELEEMF

The headers can be abbreviated at will by omitting characters at the end {e.g.: LE or LEV instead of
LEVEL). The shortest-possible notations are shown in the command tables in bold print. However, so as
to obtain easy-to-read programs, the headers should not be shortened too much.

Many headers consist of several parts separated by colons (:) (e.g.: "ATTENUATOR:FIXED"). Each part
of the header may individually be abbreviated in this case (e.g.: "ATT:F"). According to IEEE 488.2
standard, these headers may also comprise a leading colon (e.g.: mATT:F") which, however, does not
influence the effects of the commands with the SMY.

Some headers include the underline character {ASCIl code 85 decimal) to improve readability. [t must
be written like the letters, but always lies in the range that can be omitted by abbreviation 1),

Numeric value

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

e With or without polarity sign
e.g. 5, +5,-b

¢ With or without decimal point, any position of the decimal point being permissible.
e.g. 1.234, -100.5, .327

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

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

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

e Leading zeroes are permissible in mantissa and exponent.
e.g. +0001.5, -01.5E-03

1) The underline character is generated using the "«" key with R&S controilers PCA and PUC.
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® The length of the number, including the exponent, may amount to up to 20 characters. The number
of digits of the mantissa and exponent is only limited by this condition. Digits which exceed the
resolution of the device are rounded up or down; they are always considered for the order of
magnitude (power of ten).
e.g. 150000000, 0.00000032

All setting commands that can be assigned a number are indicated in the number column in Table 3-1.
Unit
Device-specific setting commands permit to append a unit to the number (e.g.. 125.3 kHz or 125.3E3

Hz). The permissible units are listed in Table 3-1 (table of device-specific setling commands). They can
be written in lower-case or upper-case letters, If no unit is used, the default unit is valid, see Table 3-1.

3.3.7 Data Request and Syntax of the Messages Sent by the SMY to the
Controller (Response Messages)

The SMY transmits messages via the 1EC bus if it

1) has been requested by one or several ') data requests with a question mark (query messages) to
provide data in its output buffer, and

2) indicates by setting bit 4 in the status byte (MAV - message available) that the required data are now
present in the output buffer (see also Section "Service Request and Status Register") and

3} has been addressed as a talker
(BASIC command "IECIN adr, stringvariable”)

It must be noted that the command line with the data requests must be transmitted immediately before
the talker is addressed; the output buffer is cleared if a further command line is entered in between.

If the SMY is immediately addressed as a talker following the data request without observing point 2
above, the bus handshake is blocked until the requested data are available. This method is meaningful
with the SMY since only a few milliseconds are required to execute a data request (see the following
program example).
Program example:

Read current frequency (R&S BASIC; address of the SMY: 28).

10 IECTERM 10 Input terminator: new line

20 IECOUT 28, "HEADER:ON" Setmessages with header

10 IECOUT 28, "RF?" Data request RF frequency

40 IECIN 28, F$ Reading talker addressing and data

50 PRINT F$ RF frequency indicated on controller, e.g.: "RF 1000.000000E+6"

1) several data requesis must be within one command line if the SMY is to transmit &li the relevant messages at a ime.
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The syntax of messages sent by the SMY is shown in Fig. 3-2. The syntax is similar to that for
commands received by the SMY.

Qutput message line

NE
SR Headsr Ao (s Y Number } | ﬂ\ . Terminator E
- J ASCI text ‘ EE R T Terminator i
| X Y. (Digit} Lo (Y Y (Digity A {E) : ; ~{Digit) - e
. P |
O i -0 |
Manﬁssa SR e e - - _ e ‘.Exponeng s
SP: Space (ASCII code 32 decimal)

ASCH text: Response {o commands *HDN? and *OPT? (cf. Tabie 2-10)
Fig. 3-2 Syntax diagram of the messages sent by the SMY
New line (ASCIl code 10 decimal) together with £End (EO! line active) is used as the terminator. it is
also possible to set Carriage retum + new ine + end (using command

TALK_TERMINATOR:CR_NL_END).

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

The setting "Header and numbers" can also be selected by

>  the command *RST (reset) or
» by swilching on the operating voltage.

The setting "Header and numbers” enables the messages transmitted by the SMY to be returned to the

SMY as unmodified commands. It is then possible to read a setting entered via the keyboard, store it in
the controller and repeat it later via the |EC bus.

*

it the SMY receives several data requests, it also returns several messages within one line which
are separated by semicolons (;).

Headers and numbers are always separated by a space.
The headers only consist of upper-case letters and the characters ":".

The syntax of the numeric values is deseribed in Fig. 3-2. Only decimal numbers are transmitted.
The length of the numbers and examples for each message can be taken from Tables 3-2 and 3-3,
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Several numbers can be transmitted in response to the commands SPECIAL_FUNCTION? and
ERRORS?, which are separated by commas (,).

The messages sent by the SMY contain no units. In the case of physical quantities, the numbers are
referred to the basic unit specified in Table 3.2

3.3.8 Alternative Commands and Notations

To obtain a high degree of compatibility with regard to Rohde & Schwarz instruments of earlier
production dates, the SMY feaiures alternative commands and also accepts notations of a different
syntax. The following table specifies both possibilities with the SMY, which are identical as to their effect.

Table 3-5
Preferred notation Alternative notation
(in accordance with IEEE 488.2)
:SAV value STORE vaiue
ACL value RECALL vaiue

HEADER:ON “HDR 1

HEADER.OFF “HDR o

Unit percent: PCT %

Write units as indicated in the command tables inits may be abbreviated like headers:
Hz, KHz, MHz, GHz, PCT, V. Mv, Uy, DBM, DBUv,
De, RAD

Delimiter between commands: Comma {}

semicolon ()

Delimiter between header and numeric value: space No delimiter necessary

3.3.9 Multiple Settings

If several IEC-bus commands are sent in a line, they will be executed in the logically correct sequence,
but the modules are not activated untit the end of the line when the shape of the output signal has been
determined. The modules are set in the optimal sequence with regard 1o the best possible overlapping
of the possible wait times, and the output signal switches to the desired state. This method avoids signal
interference and saves setting time.

The following example shows this (Rohde&Schwarz BASIC):

IEC OUT 28, "*R8T"
IEC OUT 28, "LEVEL ODBM; RF 500MHZ; AM:EXT 50; FM:INT 50KHZ"

After the PRESET setting, the SMY next processes the entire line without affecting the output signal.
Contrary to the order in the command line, the synthesizer is set first due to its settling time (the
synthesizer's RF and FM are set at the same time). After the AF generator, the output section is set,
whereby the level correction for the changed frequency, the new level and the activated AM are taken
care of in one computer run,
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The computing times for the AF generator and the output section, as well as the wait times due to the
switching attenuator, overlap completely with the settling time of the synthesizer. The total setting time
corresponds to the setting time of the slowest parameter, which in this case is the RF.

In a similar way, the level of the instrument can be varied:

IEC OUT 28, *LEVEL 10DBM; ATTEN:FIX; LEVEL ODBM"

When this line has been processed, the SMY directly outputs a level of 0 dBm with non-interrupting
setting possibilities up to +10 dBm, without a level of 10 dBm first being present at the ouiput.

If desired, the hardware setting can be forced in a command line with *wai or *opc.
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3.4 Interface Messages

Interface messages (according to IEC 625-1 and |IEEE 488 standard) are transmitted to the SMY on the
data lines with the attention line being active (Low}.

3.4.1 Universal Commands

The universal commands are in the code range 10 to 1F hex. (see Table 3-8). They are effective,
without previous addressing, on all devices connected o the bus.

Table 3-8
Command BASIC command with Effect on SMY
R&S controliers
bBCL IECDCL Aborts processing of commands just
{Device Ciear} received and sets the command
processing software to a defined initial
status,
Clears the output buffer
The device setting is not changed.
LLO IECLLO The LOC key is inhibited.
{Local Lockout)
SPE ecspe 1) Ready for Serial Poll.
{Serial Poll Enabie)
SPD iEcspp Y End of Serial Poli.
{Serial Poll Disable)

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

3.4.2 Addressed Commands

The addressed commands are in the code range 00 to OF hex. (Table 3-8). They only act on devices
addressed as Listeners (by the BASIC command "IECLAD addr").

Table 3-7
Command BASIC command with Effect on SMY
R&S controllers
sDC tECSDC Aborts processing of commands just
(Selected Device Clear} received and sets the command
processing software to a defined initial
status.
Clears the output buffer
The device setting is not changed.
GTL HECGTL Switchover {o local status
{Go To Local) {manual operation}.
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Table 3-8 ASCHASO- and |IEC character set

Control Numbers Upper case Lower case
Symbols
6 |NUL | 32 | sp | 48 6 | @ | 80 96 112
1 |[SOH | 33 1 49 65 | A | 81 97 | a | 113
2 I STX | 34 | v 86 | B | 82 98 | b | 114
3 | ETX | 3 | # | & 67 | € | 83 9 | ¢ } 115
4 | EOT| 36 | § 52 68 | D 84 100 | o {116
5 | ENQ 37 | % | 53 6a | E | 85 o] e [117
6 |ack| 38 | & | 54 70| F | 88 102 | ¢ | 118
7 | BEL 39 55 71| G | &7 103 g | 119
s | BS | 40 | ( | 56 72 | H | &8 1041 n §120
9 | HT | 41 ) | 57 73 I B9 105 | i | 121
10 | LF 42 | + | 58 74 | J 90 106 | j 122
11 43 | + ] 89 75 | K} 91 107 | k {123
12 44 , 60 78 | & § ez 108 1 1 §124
13 45 | - | 81 77 | m | 63 109 | m | 125
14 46 62 78 | N | 94 10| n §126
95

Kay for control:

e.g.

HT

1062.5502.11
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3.5 Service Request and Status Register

Fig. 3-3 shows the status registers and the links between them. In line with IEEE 488.2, the status byte
(STB) and its associated mask register (SRE), which are also present with older instruments, have been
supplemented by the event status register (ESR) and its mask register, event status enable (ESE).

“Power On
User Request

© Command Error

~ Execution Error

~ Device-dependent Error
Query Error
| -  Request Control

© 7 Operation Complete

¥ ¥

I |
i Event Sfatus
Bit number 7 6 5 4 3 2 1 Oﬁ Register
Significance 128 64 32 16 8 4 2 i § *ESR?

AND AND AND AND AND AND AND AND

, "] Event Status
Bit number 7 & 5 4 3 2 i 0 ‘ Enable
i mifi | *ESE value
Significance 12=8 654 32 1f5 8 4 :IZ 1 | ‘ESE?
Y \“ » (dR)( \‘" A 4 Y. \i“’ Y
RQS <-~Serial Poll
ESB | MAV
MSS <--*§TB?
Bit number = 7 8 5 4 3 9 1 0 Status Byte
Significance | 128 | 64 32 16 8 4 1 2 1

‘ A ‘ : o
i \ ! i ! !
AND AND AND AND AND AND

' "' Service Request
vl s a3z 10 | Enable
-
|

Significance 128 " 322 | 16 | 8 4 5 | :ggg:aiue
IR R S I ! ! ?

Bit number

= 3 ‘ ; 1
e R S Voo NN ¥

Fig. 3-3 Status registers
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A bit is set to 1 in the event status register (ESR) with certain eventis (e. g. fault, ready message), see

Table 3-8,

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

* by reading the event status register (by command *ESR?)
*  the command *CLS

*

the power supply is switched on (ihe Power On bit is set afterwards, however),

Table 3-8 Meaning of the event status register

BiE7 Power On
is set when the SMY is switched on or if the AC supply is restored after a fatlure,
Bit6 User Request
The operator can set this bit by activating special function 19 in the local status via the keyboard and thus
inittate a Service Request with & corresponding setting of the mask registers. This function is useful ¥ test
sequences require manual operation as well as contral via the IEC bus.
Biz5 Command Error
This is set if one of the following errors is detected during analysis of the received commands:
® Syntax error {error 50),
® lliegal unit {error 52},
® |liegal header {etror 53},
® A number has been combined with a header for which a subsequent numerical value is not envisaged
(error 50, e, g. INCREMENT:RF 10 KHZ).
In addition, the corresponding error code is dispiayed and stored internally just as when entering via the
keyboard.
Bit 4 Execution Error
is set if one of the following errors has been detected during execution of the received commands
& A number is outside the permissibie range (for the respective parameter) {error 51).
®  The command AF: OFF has been sent although AM or FM/PHM was still awitched on (error 54).
® A parameter is to be varied although it is not switched on (error 56).
&  The FM deviation or the BF cannot be set because the FM deviation is too large for the selected RF {error
55). Attention must be paid o the correct sequence i both the FM deviation and the RF are changed, This
error may briefly occur if the sequence is incorrect and if the deviation values are large and acceptance of
a parameter value is then prevented.
& M DC center frequency calibration was called without first switching on FM DC.
& Cverrange/underrange settings (error 70 to 72 and 75 to 77, see Table 2-3). The seiiing is nevertheless
executed in these cases.
Bit3 Device-dependent Error
is set
® if function errors cccur {errors 1 to 15, see Table 2-3) or
® if the exiernal modulation signal is outside the tolerance range (Error 73 and 74).
Bit 2 Query Error
This bit is set:
® |f the controller wishes o read data from the SMY but a data request (query message) has not been
previously output.
® |f the daia present in the output buffer of the SMY have not been read out and a new command line has
been sent 10 the SMY instead. In this case the output buffer is cleared.
® |f the requested data exceed the capacity of the output buffer (approx. 200 characters).
it 1 Request Control
Not used in SMY.
Bt 0 Operation Complete
This bit is set by the command "*OPC" if ali previous commands have been processed and executed.
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Using the event staius enable mask register (ESE), the user can select the bits in the event status
register which also set the sum bit ESB (bit 5 in the status byte) through which a service request can be
triggered. The sum bit is only set if at least one bit in the ESR and the corresponding bit in the ESE are
set to 1. The sum bit is automatically cleared again if the above condition is no longer satisfied, e. g. if
the bits in the ESR have been cleared by reading the ESR or if the ESE has been changed.

The event status enable mask register is written by the command "*ESE value” ("value” is the contents
in decimal) and can be read again using the command “ESE?, It is set to zero when the power supply is
switched on if the Power On Clear flag is 1 (*PSC 1).

It is not changed by other commands or interface messages (DCL., SDC).

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

Bit No. Bus Line Designation Meaning

4 sHON. MAV Message Avallable

indicates that a message is present in the output buffer which can be
read.
The bit is 0 if the output buffer is empty.

5 DIC8 ESB Sum bit of the event status register
3] DIO 7 RQS Reqguest Service {read by Serial Poll}
M8S Master Status Summary (read by *STB?)

It should be noted that the bits of the status registers are numbered 0 to 7 in accordance with IEEE
488.2, but the bus data lines are designated DIC 1 10 DIO 8.

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

Contents of | Bit no. setin
the SRE the SRE Effect
{decimal)
0 - Neo Service Reguest
16 4 Service Request when the MAV bit is set (message in output buffer)
az 5 Service Reguest when the ESB bit is set (at least 1 bit set in the event status register and not
masked)
48 4+5 Service Request in both of the above cases

The service reguest enable mask register (SRE) is written with the command "*SRE value" ("value® is
the contents in decimal) and can be read again using the command "*SRE?". It is set to zero when the
power supply is switched on if the Power On Clear flag is 1, and the Service Request function of the
SMY is thus inhibited. The SRE mask register is not changed by other commands or interface
messages (DCL, SDC).

Several devices can trigger a Service Request simultaneously, the open collector drivers cause an OR
function on the SRQ line. The controller must read the status bytes of the devices to identify which
device has triggered the Service Request. A set RQS bit (bit 6/DIO 7) indicates that the device is
transmitting a Service Request.
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The status byte of the SMY can be read in the fallowing manner:

*

By the command "*§TB?"

MSS (Master Status Summary) is transferred as bit 6. MSS is 1 if at least 1 bit in the status byte is
set and the corresponding bit in the Service Request Enable mask register {(SRE) is also set.

The contents of the status byte - including MS8S bit - is output in decimal. It is, however, not possible
{o detect a set MAV bit in this manner. The status byte is not modified by reading and a possibly
present Service Hequest is not cleared.

By a Serial Poll

{With R&S-BASIC: IECSPL adr, status.)

The conienis is transferred in binary form as one byte. RQS is sent as bit 6 (Request Service). RQS
is set if the addressed device has caused the Service Request. The RQS bit is subsequently set to
zero and the Service Request becomes inactive, the other bits of the status byte are not changed.

When MSS is cleared, RQS is also cleared, e. g. by setling the Service Request Enable mask
register (SRE) to zero.

The status byte is cleared:

5

By *CLS at the start of a command line

At the start of a command line, the output buffer (and thus the MAV bit} is cleared. *CLS clears the
event status register {(and thus the ESB bit). This again clears the MSS or RQS bit and the Service
Reguest message.

By handling the entries in the status byte

With the MAV bit set: By reading the contents of the output buffer  (IECIN addr, aS)
With the ESB bit set: By reading the event status register (IECOUT addr, "*ESR?"
IECIN addr, ES)

This also clears the MSS or RQS bit in the status byte and the Service Request.
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Program example:

{Rohde & Schwarz BASIC has been used; the |EC bus address of the SMY has been taken to be 28).

In the program example, a service request is triggered on detection of an error, the type of error being
determined from the event status register.

10 IECTERM 10 S e nput ferminator: new line
20 ON SRQ GOSUB 100

30 IECOUT28, **CLS; *ESE 60; *3SRE 32

100
11¢
120
130
140
150
160
170
180
190
200
210
220
230
240
300

38¢C
39¢C

el for Service Request in the evert of error

REMe = o = e m oo o e

REM SERVICE REQUEST ROUTINE

REM— = = = = o e e

IECSPL 28, 8%

TIF (8% AND 64) = O THEN GOTO 300 - SRQ not from SMY
IECQUTZ8, ®"*ESR?"

IECIN 28, ES§ -
E% =VAL{ES)

IF (E% AND 32) <»>0 THEN PRINT "COMMAND ERROR"

IF (E% AND 16) <>0 THEN PRINT "EXECUTION ERRCR")

TF {E% AND 8) <>0 THEN PRINT "DEVICE-DEPENDENT ERROR"
IF (8% AND 4) <>0 THEN PRINT *QUERY ERRCR"

ON SRQ GOSUB 100

RETURN

- - Read Event Status Register

REM Service Reguest not from SMY

ON SRQ GOSUB 140
RETURN
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3.6 Command Processing Sequence and Synchronization

The signal generator features a maximal transmission rate of 8300 characters/sec. for receiving data.
The commands received are first stored temporarily in an input buffer which can accomodate a
maximum of 81 to 121 characters. Once the terminator has been received, the commands are
processed in the sequence in which they were sent. During this time, the |EC bus can be used for
communication with other devices.

Command lines which exceed the capacity of the input buffer are processed in several paris. The bus is
oceupied during this time.

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

» *OPC sets bit 0 in the event status register,
» *OPC? provides message 1 in the output buffer which sets bit 4 (MAV) in the status byte,
if all preceding commands have been completed.

If the service request enable register {(SRE) (and the ESE for command *OPC) are appropriately set,
both command *OPC and command *OPC? can trigger a service request.

Command *OPC? permits a more simplified method of synchronization, see the program example
outlined below!

These methods of synchronization are recommended if another device which requires the settled signal
of the SMY is to be requested to start a measurement via the |EC bus.

Following *WAI, the SMY does not process the new commands until all preceding commands have
been completely executed and the output signal of the SMY has exactly settled. Thus, overlapping
command execution, which may occur only in the following exceptional cases, can be avoided.

With the majority of the commands, no additonal settling time is required for the output signal following
command processing. The oniy exceptions are the switching of the mechanical attenuator initiated by
commands LEVEL, INCREMENT:LEVEL, DECREMENT:LEVEL, *RST, PRESET, *RCL, RECALL, as
well as the switching on of the amplitude modulation (AM} and the switching over of the reference
frequency (REFERENCE_OSCILLATOR:INTERNAL/EXTERNAL).

When commands *OPC, *OPC? or *WAI are used, this additional settling time then required is
automatically taken into consideration.
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Program exampie:

The program example shows an easy method of synchronization. The command *OPC? generates a
message as soon as the preceding commands have been executed and the output signal of the SMY
has settled. Since this message is to be read in line 30, the bus handshake is halted until the message
is available. (Rohde & Schwarz BASIC; address of the SMY: 28)

10 IECTERM 10 input terminator: new line
20 IECOUT 28, "RF 123 MHZ; LEV 11.5DBM; *OPC?”
30 IECIN 28, AS A$ is not used further

40 REM The 8SMY has executed the

45 REM commands in line 20.

50 REM Its output signal can, e.g..
55 REM be used for measurements.

3.7 Error Handling

Any errors detected by the SMY in connection with operation via the IEC bus are indicated by setting a
bit (bit 2, 4 or 5) in the event status register (see Table 3-9). Functional errors are signalied
correspondingly by setting bit 3. These bits remain set until the ESR is read or cleared by the command
*CLS. This is in line with the IEEE 488.2 standard and enables triggering of a service request and
program-controlled evaluation of the type of error (see program example as outlined at the end of
section 3.5).

More detailed information is contained in the error codes which, just like with manual operation, are read
out in the right-hand display. The display is overwritten by the next command and is therefore not always
visible with IEC bus operation. It is therefore possible to have these error codes read out via the IEC bus
using command 'ERRORS?'. If several errors are detected, the error codes are separated by commas.
Code ' 0' indicates that no errors are currently detected. Input errors (codes 50 to 57) are cleared if a
new command line is sent to the SMY. All other errors are indicated as long as the cause for error has
not been removed.
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3.8 Resetting Device Functions

The following table comprises the various commands and events which reset individual device
functions.

Event
Effact Switcr_;ing on the DCL, SDC
operating voitage {Device Clear, Commands
Selected Device Clear)
Power On Clear Flag *CLS *RST | PRESET
0 1
Basic instrurent selling - - - - yes yes
{s. Section "Preset")
Set event status register ESR to zero yes yes - yes - --
Set mask registers ESE and SRE to - yes - -
zero
Clear output buffer yes yes yes 2} -
Clear Service Request yes 1) - 2} - -
Message from SMY: yes yas - -- yes --
setting "HEADER:ON",
talker terminator new line + end
Reset command processing and input yes yes yes -- - -
buffer

1) Yes, but "Service Request on Power On'" is possible.

2) Yes if the command is at the beginning of a command line.

3.9 Local/Remote Switchover

The device is in the local mode (manual operation) when switched on.

If the SMY is addressed by a controller as a listener (by means of R & S BASIC commands IECOUT or
IECLAD), it enters the remote status {remote control) in line with the standard and remains in this mode
even after dafa transfer has been completed. This is indicated by the REMOTE-LED. Except for the
LOC/EC ADD key, all control elements of the front panel are disabled.

There are two possibilities to return to local:

*

By the addressed command GTI. (Go to Local) from the controller,

* By pressing the LOCAEC ADD key. Data output from the controller to the SMY should be stopped
before pressing the LOC/IEC ADD key or the SMY will immediately enter the remote status again.
The function of the LOC/NEC ADD key can be inhibited from the controller by sending the universal
command LLO (Local Lockout).

The remaining device settings are not modified by a change in status from "remote” to "local” or vice
versa.
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3.10 Interface Function

According to the IEC 625-1 standard, devices with remote control via the IEC bus can be equipped with
different interface functions. The table lists the interface functions which apply to the SMY.

Abbreviation according to Interface functions
IEC 625-1

Sk Source Handshake
complete ability

AH1 Acceptor Handshake
complete ability

L4 Ligtener function,
complete ability, unaddressing if
MTA

T8 Talker function,

compiete ability,
ability to reply o serial poll,
unagdressing if MLA

SRt Service Reguest
complete ability

PPO Paraiiel Poil function,
not avaitabie

RL1 femote/local switchover function
complete ability

bCH Device Clear
complete ability

DTO Device Trigger
not available

Co Controller function,
not available
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3.11 |IEC-Bus Connector and Bus Lines

The IEC bus connector is positioned at the rear panel of the instrument. The SMY is equipped with a 24-
contact socket in compliance with the IEEE 488 standard.

Connecto Signai Connecto Signal
r r
1 Data /O 1 13 Data /O 5
2 Data /O 2 4 Cata l/O 6
3 Data 1/O 3 15 Cata /O 7
4 Data /O 4 16 Data /O 8
5 EQH 17 REN
é DAV 18 Ground {for DAV}
7 NRFD 19 Ground (for NRFD)
8 NDAC 20 Ground {for

NDAC)

Q@ IFC 21 Ground {for IFC)
i0 SR&x 22 Ground (for SRQY)
il ATN 23 Ground (for ATN)
12 Shieid 24 Logic ground

Fig. 3-4 Pin assignment

The standardized interface contains three groups of bus lines

1)

Data bus with 8 lines DIO 1 to DIO8.

Data transmission is bit-parallel and byte-serial and the characters can be transmitted in 18O 7-bit
code (ASCII code).

DIO 1 represents the least significant bit and DIO 8 the most significant bit.
Conirol bus with 5 lines.
This is used to transmit control functions:

ATN (Attention)
becomes active Low during transmission of addresses, universal commands or addressed
commands to the connected devices.

REN (Remote Enable)
enables device {0 be swiiched to remote conirol,

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

IFC (Interface Clear)
is activated by the controller in order to set the IEC interfaces of the connected devices 1o a defined
initial status.
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EOI (end or Identify)
can be used to identify the end of data transmission and is used with a paraliel poll.

3) Handshake bus with 3 lines.
This is used to control the data transmission sequence.
NRFD (Not Ready For Data)

an active Low on this line signals to the talker/controller that one of the connected devices is not
ready to accept data.

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

NDAC {Not Data Accepted)

is held at active Low by the connected device until the device has accepted the data present on the
data bus.

More detailed information, such as the data transmission timing, can be obtained from the |EC 625-1
standard,
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4 Maintenance and Troubleshooting

4.1 Maintenance

Under normal operating conditions, regular maintenance is not required. It may however be necessary
to replace the lithium battery if the battery voltage drops below a minimum value or to clean the exterior
of the instrument if it gets soiled.

4.1.1 Cleaning the Exterior of the Instrument
To clean the exterior of the instrument, use a soft, non-fraying dust cloth.

Attention! Never use solvents such as thinner, acefone or other similar substances, as they may
damage the lettering on the front panef and/or plastic components.

4.1.2 Storage

The storage temperature range of the instrument is -40 to +70 °C. If the instrument is to be stored for
any length of time, protect it from dust.

4.1.3 Replacing the Lithium Battery

Warning: The battery used in the instrument is a heavy-duty lithium cell. Do not short-circuit or
charge the battery, as these actions may cause the battery lo explode. Do not open
dead cells; they should be handled as toxic waste and disposed of properly.

The instrument contains a lithium battery, which allows data to be retained in CMOS RAM. it is located
on the processor board. The service life of the battery depends on operation time and environmental
temperature; it is typically five years. If the battery voltage drops below a minimum value, the saved data
(e.g. STO/RCL, SEQ) will be lost. In this case, replace the lithium cell.

Note: All saved data is lost when a battery is replaced. This is also true for the calibration
tables. If the battery voliage has dropped below the minimum value, or if the battery was
replaced, you must execute all calibration routines again.

Open the instrument @ Turn instrument off and disconnect power cable from mains
* Remove fastening screws
s Disconnect all cables to the processor module

» Remove module cover
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Replace the battery e Remove the cable tie securing the battery
s Unsolder battery at X108/X108

¢ Solder new battery in place
Atiention! Make sure that the polarity is correct when soldering
battery in place.

s Secure battery with a new cable tie

Close the instrument @ To close the instrument, perform the steps for opening the instrument in
reverse order

4.2 Function Check (Self-test)

4.2.1 Self-test

The instrument performs a self-test after being switched on and while it is in operation. The contents of
ROM are checked during the power-up process. The RAM contents are checked when memory is
accessed. The most important instrument functions are automatically monitored during operation.

if an error is detected, the status LED will flash. After the status key has been pressed, the status code
is shown in the modulation display and the indicator "Err." is shown in the amplitude display:

The status codes of errors are listed in chapter 2.23, table 2-3.

if necessary, the individual diagnostic test points can be directly accessed (see the service manual).

4.2.2 Calibration

By drastic changes in operating temperature, or after replacing a module or the lithium battery, it is
necessary to call the internal calibration routines. To do this, use the special functions (see chapter
2.21). Only the level correction calibration requires an external measuring instrument.
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5 Testing the Rated Specifications

5.1 Required Measuring Equipment and Accessories
Table 5-1
ltem Instrument Required specifications R&S order no. | Use described
in section
1 Frequency counter Range 10 Mz to 1040 MHz (2080 MHz for SMY02) inciuded in 522
Resolution 1 Hz item 2 523
5.2.14
2 RF analyzer Range 0.1 to 1040 MHz (2080 MHz for SMY02) FSB 5.2.4
Crystai stabilized, 848.0020.52 |52
dynamic range 90 dB 52.8
5210
52132
5219
52.32
5.2.33
3 Power meter Range 0.1 to 1040 MHz (2080 MHz for SMY02) NRVS 525
Power up o 100 mW, 1??2\(1)81 %G?'{’z 527
Z =500, error <0.1 dB 257 90'0202
resolution < 0.02 dB ’ )
4 Precision attenuation set | Range > 500 MHz DPSP 526
Altenuation 0 to 120 dB 334.6010.02
Z=500
5 Controiler IEC 625-1 interface PSAIS 524
1012.1003.03
& Testi generator Range up to 1040 MHz (2080 MHz for SMY{2) SMHU 528
Low noise 835.8011.58 5211
7 SWR bridge Range up to 1040 MHz (2080 MHz for SMY02} ZRB2 5.2.8
Z2=50Q 373.8017.53
8 RF analyzer Range up to 2.8 GHz FSB 5.2.9
Dynamic range > 40 dB 848.0020.52
9 Mixer Range up to 1040 MHz {2080 MHz for SMY02) 5211
Ring modulator,
standard level
10 Lowpass filier Z =50 Q forf > 200 kHz 52.11
200 kiHz
11 tnstrument ampiifier Range 1 1o 20 kiz 5.2.11
Gain 20 dB,
inherent noise < 5 nV/1 Hz
test bandwidth
12 AF analyzer Range up to 20 kHz UPD §52.11
Sensitivity < 3 uV 1030.7500.02
Rip > 10 k2
13 Oscilloscope DC o 100 MHz, 0.1 Vidiv 5.2.11
52.32
5.2.33
14 Adjustable lowpass filter § Half octave intervals 5.2.12
30 to 1360 MMz
i5 Deviation meter Range up to 2080 MHz FMB 5.2.13
Residuai FM at 250 MHz 856.5005.52
<1 Hz {CCITT)
< 2 Hz (30 Hz to 20 kHz)
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{Jse described

Hem Instrument Required specifications R&S order no,
in section
16 Modulation analyzer Frequency range up to 1040 MHz (2080 MiHz for | FAM 5213
SMY02} 334.2015.54 52.16
AM, FM, M, error < 1% FAM-B2 5.2.17
334.4918.02 5218
FAM-B8 5.2.21
334.5714.02 o
FMB (for SMY 5.2.24
02)
17 AF generator Frequency range up to 100 kHz AFG 5.2.15
Frequency response < 0.01 dB 377.2100.02 5.2.18
5.2.24
18 AF voltmeter Frequency range up to 100 kHz URE3 52,14
Frequency response < 0.01 dB 350.5315.03 52.15
52.20
5.2.25
19 Distortion meter Frequency range up to 100 kHz included in 5.2.14
Resolution < 0.05% ffem 16 5.2.17
20 Power signal generator | Level 30 dBm up to 1040 MHz (2080 MHz for SMY02) | SMGL. 5.2.30
1020.2005.52 5.2.31
21 RAF peak-value rectifier | Frequency range 5.2.20
0.1 to 1040 MHz {2080 MHz for SMY02) 5.2.25
50 O, frequency response < 1 dB

.2 Test Procedure

5.2.1 Display and Keyboard

The special function "Display Test" (cailed up via SPECIAL 31) carries out a test of the displays. Al
displays are lit up.

The keys are tested by pressing them and their function checked against the display.

5.2.2 Frequency Setting

SMY setting: Unmodulated, level 0 dBm

Test setup: Synchronize reference frequency from SMY and from frequency counter.
10 MHz, 0.1V
Ref, | Ref.
SMY Frequency counter
RF output ;Input
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Test: Set the following frequencies on the SMY and check using the freguency

counter,

10 MHz 150 MHz 2000 MHz (for SMY02)
60 MHz 450 MHz

90 MHz 1000 MHz

The values on the counter must not deviate by more than £ 1 Hz.

5.2.3 Reference Frequency
> Allow at least one hour for the instrument to warm up,
» Connect a calibrated frequency counier to output REF FREQ 10MHz (rear panel).

The relative frequency error must not exceed (after 30 days of operation)

1 - 10-6/vear + 2 - 1078 with the standard design
1-10"%day + 5 - 10"8 with the option SMY-B1 Reference Oscillator, OCXO

in the rated temperature range.

5.2.4 Settling Time

A crystal stabilized RF analyzer with a storage CRT which can be externally triggered by positive TTL
edges is required to measure the settling time. The transient is made visible by edge demodulation with
a 0-Hz span. Using a controller, two frequencies are set alternately on the SMY via the IEC bus. The
controlter should only activate the EQI line with the last data byte and must not otherwise send a
terminator. The analyzer is adjusted such that one of the two frequencies lies on a filter edge. If the
analyzer is triggered by the positive edge of the EOI signal, the transient appears on the CRT following
the last character of the IEC-bus transmission.

Test setup:
ECH
REF. FREQ. 10 MHz
Ext.
[ I irigger
Controller IEC bus SMY Anaiyzer
RF

Test: Synchronize reference frequency from the SMY and the RF analyzer. Connect

the IEC bus and the RF line. Connect the EQI line (pin 5 on the IEC-bus
connector) to the external trigger input of the analyzer. Set the SMY to 0 dBm
and to the end value of the frequency jump to be measured. Set the reference
level to -5 dBm on the analyzer, the ampliiude scale to 1 dB/div, the resolution
bandwidths to 1 kHz and the span to 3 kHz. Increase the centre frequency until
the filter edge passes through the centre point of the CRT. The span can now
be reduced to 0 Hz and the scale calibrated on the CRT using frequency steps
of 100 Hz. The transient response appears on the CRT if the test program is
now started and the analyzer switched to external triggering. The settling time
{period up to final frequency 1 - 10°7) must be < 60 ms.
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Test program:

5.2.5

SMY setting:

Test setup:

Test:

5.2.6
SMY setting;

Setting of precision
attenuation set:

Test receiver setting:

Test setup:

1062.5502.11

Settling time

10 IECTERM 1

20 IECDCL : HOLD 500
30 IECOUT27, "LEV ODBM"
40 INPUT "STARTFREQUENZ
50 INPUT "STOPPFREQUENZ
60 IRECOUT27, "RF" + F1§
70 HOLD 200

80 IECOUTZ27, "RF" + FZ8
90 INPUT "WIEDERHOLUNG";
100 IF WS = "J" THEN 60

110 GOTC 40

Output Level

Unmodulated, level 0 dBm,
frequencies 9 kHz to 1040 MHz (2080 MHz for SMY02)

IN MHZ"; F1$
IN MHZ"; F25
+ "MHZ

+ "MHZ®

w3

Connect power meter to RF output.

The frequency response must not exeed 1 dB.

Attenuation Set

Unmodulated, 100 MHz, 13 dBm (19 dBm with option SMY-B40)

120 dB atienuation

100 MHz, -10 dBpV, linear, mean value,
bandwidth 7.5 kHz

SMY

Precisicn
atienuaticn set

Tesi receiver

Ensure that the cable connections are RF tight.
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Test:

The nominal attenuation values according to the performance test report must
be taken into acount.

» Note the level displayed on the test receiver as the reference value
{approx. 0 dBuV).

» Repeat the measurement with the settings shown in Table 5-2.

# The difference from the reference value must not exceed 1 dB.

Table 5-2
SMY level indBM | guy jevel indBm | Attenuation of the precision
without option with option attenuation set

SME-B40 SME-B40 a8
13 19 120
8 14 115
3 08 110
7 -1 100

27 -21 80

47 ~41 60

&7 ~61 40

-87 -81 20

-107 ~-101 Y

5.2.7 Non-interrupting lLevei Setting

SMY setting:

Test setup:

Test:

Unmodulated, 100 MHz, 0.1 dBm
Level VAR STEP 2 dB,
special function "Non-interrupting level setling”

Connect power meter to RF output.

Calibrate the power meter to 0 dB {for relative level measurements) or note the
absolute level. Reduce the level on the SMY in 2-dB steps using the STEP key
and check the level jumps on the power meter.

The permissible deviation is = 0.2 dB for all settings.

5.2.8 Output Reflection Coefficient

SMY setting:

RF generator
selting:

1062.5502.11

Frequency 5 to 1040 MiHz (2080 MHz for SMY02), unmodulated,
level 0 dBm

Frequency fguy - 100 Hz, unmodulated,
tevel 13 dBm
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RF analyzer

sefting: Center frequency fsmy
RES BW = Video BW 10 kiHz
8pan 0 Hz
Sweep Time 30 ms
Scale linear
Test setup;
RF generator RF analyzer
SWR bridge
{ ' I
\
SMmyY
Test: # Open the connection between the SMY and the SWR bridge; leave the input
of the bridge open.
# Use the RF analyzer to measure the level of the RF generator signal reflected
at the open input of the SWR bridge and note the result (reference level).
» Connect the SMY output with the SWR bridge and reduce the level of the RF
generator to minimum. The 50-Q ouipuf impedance of the RF generator must
be maintained. If necessary, terminate the SWR bridge with 50 Q.
» Set the SMY oufput level such that the reference level measured above is
obtained on the RF analyzer. With output levels < 0.1 dBm, use a bridge with
a lower transmission loss.
» Set level of 13 dBm on the RF generator and determine V,,, and V,,;, of the
ripple indicated on the RF analyzer,
VSWR = Yo
The ripple must not exceed 1.5. An upper limit value of 1.8 is valid with
frequencies > 1040 MHz.
5.2.9 Harmonics
SMY setting: Unmodulated, leve! 10 dBm (16 dBm with OPTION SMY-B40),
frequency 9 kHz to 1040 MHz (2080 MHz for SMY02)
Test setup: Connect RF analyzer to the RF output of the SMY.
Test: Sweep through the output frequency of 9 kHz to 1040 MHz (2080 MHz for

1062.5502.11

SMY02) and check the harmonics on the RF analyzer.

- Without option SMY-B40, the harmonic level must not exceed 30 dBe.
— With option 8MY-B40, the harmonic level must not exceed —25 dBec.
Ensure that the RF analyzer is not overloaded.
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5.210  Spurious

SMY setting:

Test setup:

Test:

Unmodulated, level 0.1 dBm,
frequency 100 kHz to 1000 MHz

Connect RF analyzer to the RF output.

The spurious suppression is preferably tested at the following frequencies:

Table 5-3
SMY frequency Search frequency Spurious suppression
640 MHz
64.998999 MHz 705 MHz < -70 dBe
75 Mhiz
544.08 MHz 544.03 MHz
640,005 Mtz 640 MHz < -70 dBc
882.03 MHz 992.058 MHz
1024.02 MHz 1024.07 MHz

5.2.11 SS8B Phase Noise

In order to measure the SSB phase noise, the output signal of the SMY is down-converted with a signal
of the same frequency from a reference signal generator. The carrier is then rejected and the noise
spectrum converted to a low frequency. This low-frequency noise spectrum can be measured using an

AF spectrum analyzer.

SMY setting:

Reference generator.

Oscilloscope:
AF analyzer:

Test setup:
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L
®._. [, )
REFIFREQ. Ly >

Unmodulated, level 0 dBm,
frequency 64 / 100/ 778/ 1040 MHz (and 2080 MHz for SMY02)

Unmodulated, level 7 dBm,
frequency analog to SMY setting

DC, 0.1 V/div, triggering AUTO

Bandwidth 1 kHz, 5 kHz/div

Oscllloscope AF analyzer

Reference RF output
signal generator 200 kHz

R

low-noise
amplifier

SMY

RF output

Synchronize the reference frequencies from the SMY and the reference signal
generator.
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Test:

Table 5-4
Carrier frequency §58 phase noise at
20 kMz from carrier
64 Mz -114 4Bc
100 MHz -132 dB¢
779 MHz -114 dBe
1040 MHz -114 dBe
2080 MHz for SMY -108 dBe
02
SMY43 only:
Carrier frequency Carrier offset S$SB phase noise
894 MHz 45 khiz < 126 dBc
894 MiHz 300 kHz < -138 dBc
1990 MHz 600 kHz < -138 dBc
Note: This measurement takes into consideration the SSB phase noise of both generators. The

> Set SMY to 65.02 MHz. Read the reference value on the AF analyzer at

20 kHz.

» Set SMY to 65 MHz. Set a beat of 1 Hz using a step of 1 Hz upwards or
downwards from the reference generator setting and stop the beat with a
single step at the zero point on the oscilloscope (+ 50 mV). This seis the two

input signals of the mixer in the phase guadrature.

» Read the noise level on the analyzer at 20 kHz and convert to a 1-Hz
bandwidth (if e.g. a bandwidth of 1 kMHz is used for the measrement, 30 dB
must be subtracted from the measured noise level). Take into account the
form factor in the case of analyzers with mean-value rectification,

» The S8B phase noise is caiculated as follows:;

Measured noise level

{1-Hz bandwidth)

Minus reference level

Minus 6 dB because 2 side

bands are measured

Example
-118 dBm

-{+12 dBm)
-6 dB

=136 dBe

» Repeat the measurement at 100 MHz, 779 MHz, 1040 MHz (and 2080 MHz for

SMY02).

The following values of SSB phase noise must not be exceeded:

reference signal generator must therefore be at least 10 dB better than the SMY in order to
achieve an exact measurement.
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5.2.12

Broadband Noise

The carrier of the SMY is attenuated using a filter in order to measure the broadband noise using an RF

analyzer.

SMY setting:

Test setup:

Test:

5.2.13

SMY setting:

Test setup:

Test:

1062.5502.11

Unmodulated, level 0.1 dBm,
frequency 100 kHz to 1000 MHz

SMY Se%ectab_le
lowpass filter

RF analyzer

» Set the lowpass filter such that the SMY carrier is attenuated by at least
20 dB.

> Set the analyzer as sensitive as possible (no pre-attenuation}. Measure the
noise level in the passband of the filter and convert to a 1-Hz bandwidth. This
level, referred to 0.1 dBm, is the broadband noise level.

The broadband noise level must not exceed -140 dBc.

Residual FM

Unmodulated, level 0 dBm,
frequency 520.000001 to 1040 MHz (2080 MHz for SMY02)

SMY Modulation
Analyzer

Measure the residual FM with a CCITT weighting filter or unweighted (30 Hz to
20 kHz) and an RMS rectifier.

in the given frequency range, the residual FM must not exceed 10 Hz with
CCITT weighting filter or 20 Hz unweighted.

Possible test frequencies: 600, 800 and 1000 MHz.

The inherent residual FM of the modulation analyzer must be taken into account
by calibration.
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5.2.14 Modulation Generator

SMY seftting:

Test setup;

Test:

AF 10 Hz to 500 kHz

Voltmeter

AF INT
SMY O Frequency counter

Distortion meter

Vary the frequency of the modulation generator from 10 Hz to 500 kHz and
measure the level, frequency and distortion.

The level at 1 kHz mustbe 1V 4+ 1%.

Frequency response: < 0.2 dB up to 50 kHz
< 0.3 dB up to 100 kHz

The frequency error must not exceed 5 - 1075,

The distortion at 1 kMz must not exceed 0.1%.

5.2.15 Function Test of the External Modulation Level Monitoring

SMY setting:

Test setup:

Test:

Level 0 dBm, a)FM EXT 50 kHz
b) AM EXT 80%

Apply a modulation signal of 1 kHz fo the moduiation input "FM/eM EXT" (test a)
or "AM EXT" (test b).

EXT LOW must fight up in the modulation display with an input level of 0.97 V.
EXT HIGH must light up in the modulation display with an input level of 1.03 V.

Neither EXT LOW nor EXT HIGH is to light up with an input level of 0.99 to 1.01
V.

5.2.16 AM Modulation Depth

SMY setting:

Test setup:

Test:

1062.5502.11

Level 0.1 dBm, frequency 0.1 to 1040 MHz (2080 MHz for SMY02)
AM INT 0.5 to 80%, AF 1 kHz

Connect modulation analyzer to RF output.
Without option SMY-B40, the deviation of the modulation depth from a set value
must not exceed 4% of the  display +1%  {absolute).

With option SMY-B40, the deviation of the modulation depth from a set value
must not exceed 4% of the display +3% {absolute).
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5.2.17 AM Distortion

SMY setting:

Test setup:

Test:

Level 0.1 dBm, frequency 0.1 to 1040 MHz {2080 MMz for SMY02)
AM INT 30% (80%]), AF 1 kHz

Connect modulation analyzer with distortion meter to RF output.

without option SMY-B40:
The distortion must not exceed 1% with 30% AM.
The distortion must not exceed 2% with 80% AM.

with option SMY-B40:
for frequencies f < 10 MHz, the distortion must not exceed 3 % (5 %)
with 30 % (80 %) AM
for frequencies f > 10 MHz, the distortion must not exceed 1% (2 %)
with 30 % (80 %) AM

5.2.18  AM Frequency Response

SMY setting:

Test setup:

Test:

5.2.19 AM DC
SMY setting:
Test setup;

Test:

Level 0 dBm, frequency 0.1 to 1040 MHz (2080 MHz for SMY02),
AM EXT 60%

AF generator AM sMY Modulation

EXT AF analyzer

Set a level of 1 V on the AF generator and vary the frequency from 10 Hz to
50 kiHz.

The modulation frequency response up to 10 kMHz must not exceed 0.4 dB.

The modulation frequency response up to 50 kHz must not exceed 3 dB.

Level 0 dBm, frequency 1000 Miz, AM EXT 100%
Connect RF analyzer to RF output of SMY.

A DC voltage of +1 V applied to the AM modulation input must increase the RF
level by 5.5 to 6.5 dB.

A voltage of -1 V must result in an atienuation of at least 30 dB.

5.2.20 Residual AM

SMY setting:

Test setup:

Test:

1062.5502.11

Unmeodulated, level 13 dBm,
frequency 0.1 to 1040 MHz (2080 MHz for SMYO02)

Connect RF peak-value rectifier to SMY output. Connect RMS voltmeter with
20-kHz lowpass filter connected before to the output of the rectifier.

The RMS value of the measured voltage must not exceed 200 uV.
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5.2.21

SMY selting:

Test setup:

Test:

5.2.22
SMY setting:

Test setup:

Test:

5.2.23

SMY setting:

Test setup:

Test

5.2.24

SMY setting:

Test setup:

Test:
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Incidental oM at AM

Level O dBm, frequency 4 to 1040 MHz (2080 MHz for SMY02),
AM INT 30%, AF 1 kHz

Connect modutation analyzer to RF output.

Measure the phase modulation produced at various carrier frequencies.

Permissible incidental dM: < 0.2 rad at f <1040 MHz,
< 0.4 rad at f >1040 MHz

FM Deviation Setting

Call special function 41 and special function 43,
tevel 0 dBm, frequency 100 MHz,
FMINT 1 to 100 kHz, AF 1t kHz

Connect modulation analyzer to RF cutput.

Measure the FM deviation at the following deviation settings:
1 kHz, 10 kiHz, 100 kHz, 1 MHz, 10 MHz
The deviation from the set value must not exceed 3%.

FM Distortion

Level 0 dBm, frequency 100 MHz,
FM INT 50 kHz, AF 1 kHz

Connect modulation analyzer with distortion meter to the RF ouiput of the SMY.

The FM distortion must not exceed 0.3%.

FM Frequency Response

Level 0 dBm, frequency 100 MHz,
FM EXT 100 kHz

Connect AF generator to modulation input FM/oM EXT. Connect calibrated
modulation analyzer to RF output.

Set a level of 1 V on the AF generator and vary the frequency from 10 Hz to
2 MHz. The modulation frequency response must not exceed 3 dB.
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5.2.25

SMY setting:

Test setup:

Test:

5.2.26

SMY setting:

Test setup:

Test:

5.2.27

SMY setling:

Test setup:

Test:

5.2.28

SMY setting:

Test setup:

Test:

1062.5502.11

Incidental AM at FM

Level 0 dBm, frequency 0.1 fo 1040 MHz (2080 MHz for SMY02)
FM INT 40 kHz, AF 1 kHz

Connect RF peak-value rectifier to SMY output. Connect RMS voltmeter with
20-kHz lowpass fitter connected before to the output of the rectifier.

The RMS value of the measured voltage must not exceed 224 uV.

Sterec Modulation

Call special function 41 and special function 43,
level 0 dBm, frequency 93 and 108 MHz,
FM external DC, FM deviation 40 kHz

Connect stereo coder to the FM/eM connector.
Pilot tone 6.75 kHz, AF = 1 kHz.
Connect FMB to RF output.

The cross-talk attenuation must not fall below 50 dB. The signal-io-noise ratio
must be better than 70 dB, the unweighted signal-to-noise ratio better than
76 dB.

The distortion must not exceed 0.3%.

PM Deviation Setting

Call special function 41 and special function 43,
level 0 dBm, frequency 100 MHz,
PM INT 10.0 rad, AF 1 kHz

Connect spectrum analyzer to RF ouiput.
FM demodulator (the FM demodulator is used due to the higher FM accuracy of
the FMB).

The FM deviation must be 10 kHz at the chosen setiing. A phase deviation error
of 5% corresponds to a deviation of 500 Hz frorn the nominal value.

PM Distortion

Level 0 dBrmn, frequency 100 MHz,
PM INT 12.5 rad, AF 1 kHz

Connect modulation analyzer to RF output.

The distortion must not exceed 0.5%.
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5.2.29 PM Frequency Response

SMY setiing:

Test setup:

Test:

Level 0 dBm, frequency 100 MHz,
PM INT 12.5 rad, AF 20 Hz to 20 kHz

Connect modulation analyzer to RF output.

The modulation frequency response up to 20 kHz must be less than 3 dB.

5.2.30  Overvoltage Protection with OPTION SMY-B40

SMY setting:
Test setup 1:

Test:

Test setup 2:

Test;

Unmodulated, level -117 dBm, frequency 100 MHz
Connect a regulated power supply unit to the RF output of the SMY.

Apply a DC voltage 1o the RF output. The overvoltage protection must trip at a
voliage of Z (7.5 V10 8.5 V).

Connect a power signal generator with an RF power output of 0.5 to 2 W to the
RBF output of the SMY.

Apply a frequency of 25 to 1040 MHz (2080 MHz for SMY02) to the RF output,
The overvoltage protection must trip at an BF power of 1 Wio 2 W,

5.2.31 Overvoltage Protection without OPTION SMY-B40

SMY setting:
Test setup 1:

Test:

Test setup 2:

Test:

1062.56502.11

Unmodulated, level -117 dBm, frequency 100 MHz
Connect a regulated power supply unit to the RF output of the SMY.

Apply a DC voltage fo the RF output. The overvoitage protection must trip at a
voliage of 6 +1 V.

Connect a power signal generator with an RF power oufput of 0.3 10 1.5 W to
the RF output of the SMY.

Apply a frequency of 28 to 1040 MHz (2080 MHz for SMY02) to the RF output.

The overvoltage protection must trip at an RF power of 0.5 10 1.1 W for SMY01
and 0.3 to 0.7 W for SMY02.
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5.2.32 Pulse Modulation with OPTION SMY-B40

SMY setting:

Test setup 1:

Test:

Test setup 2

Test:

Unmoduated, level 18 dBm

To determine the ON/OFF ratio, connact spectrum analyzer to the RF-output
socket of the SMY and a pulse generator to the PULSE socket on the rear panel
of the SMY.

Measure the output level of the SMY at various carrier frequencies for applied
"High" and "Low" signal.

The ON/OFF-ratio must be >70 dB at 70 MHz, linearly decreasing to > 65 dB at
520 MHz, > 65 dB up to 800 MHz, linearly decreasing to > 35 dB at 2080 MHz.

Use a two-channel oscilloscope to display the input signal from the pulse
generator and the (mixed) output signal simultaneously. Trigger by the input
signal. Set a rectangular pulse sequence with a frequency of about 1 MHz by
means of the TTL-level. For carrier frequencies > 50 MHz, use mixer and set IF
of about 50 MMz by means of an auxiliary signal generator. Evaluate the
envelope of the keyed RF-signal on the oscilloscope.

The rise time (10%/90%) must be < 20 ns.
The fall time (90%/10%) must be < 20 ns.
The pulse delay time {50%-input pulse/50%-envelope) must be < 200 ns.

5.2.33 Puise iModuiation without OPTION SMY-B40

SMY setting:

Test setup 1.

Test:

Test setup 2.

Test:

1062.5502.11

Unmoduated, level 13 dBm

To determine the ON/OFF ratio, connect spectrum analyzer to the RF-output
socket of the SMY and a pulse generator 1o the PULSE socket on the rear panel
of the SMY.

Measure the output level of the SMY at various carrier frequencies for applied
“High"” and "Low" signal.
The ON/OFF-ratio must be >80 dB.

Use a two-channel oscilloscope to display the input signal from the pulse
generator and the {mixed) output signal simultaneously. Trigger by the input
signal. Set a rectangular pulse sequence with a frequency of about 1 MHz by
means of the TTL-level. For carrier frequencies > 50 MHz, use mixer and set IF
of about 50 MHz by means of an auxiliary signal generator. Evaluate the
envelope of the keyed RF-signal on the oscilloscope.

The rise time  (10%/90%) must be typically 4 ps.
The fall time (80%/10%;) must be typically 4 us.
The pulse delay time (50%-input puise/50%-envelope) must be typically 3.5 ps.
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5.3 Performance Test Report

ROHDE & SCHWARZ Date: .o,
SIGNAL GENERATOR SMY 01/02 NBME! e,
Order No. 1062.5502.11/.12
SER. ....coee..
ftem Characteristic Measure as Btin Actual Max Unit
in section
1 Function of keypads and displays 52.1 - -
2 Freguency setling 522 - s
3 Setiling time 524 - 60 ms
4 Qutput level 525
test level 0 dBm
frequency response -- 1 dB
5 Attenuation set error 5286 -- 1 B
6 Non-interrupting level variation 527
Error at -2 dB - 0.2 oB
-4 6B - 0.2 aB
-6 dB - 0.2 B
-8 dB - 0.2 cB
-i0 dB - 0.2 dB
7 Output reflection coefficient 528
VSWR at < 1040 MHz -~ 1.5
> 1040 MHz - 1.8
8 Harmonics 5289
at 10 dBm - -30 dBc
with OPTION SMY-B40
at 16 dBm -25 dBe
9 Spurious 5.2.10C
at 64899998 MHz - -70 dBc
544.08 Mtz - -70 dBc
640.005 MHz - -70 dBe
992 03 MMz - -70 dBc
1024.02 MHz - <70 dBc
10 S5B phase noise at 20 kHz from carrier 5.2.11
at 64 MHz - -114 dBc
100 MHz - -132 dBe
779 MHz - -114 dBe
1040 MHz - -114 dBc
2080 MHz for SMY02 - -108 dBe
11 Broadband noise 2 65 MHz 5212 - -140 dBe
f < 885 MMz - -135 dBc
12 Residual FM, CCITT, RMS 52.13
520 MHz < f < 1040 Mz - 10 Hz
Residuai FM
{30 Hz to 20 kHz)
1040 MHz < f < 2080 MHz - 20 Hz
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ltem Characteristic Measure as ftin Actual Max Unit
in section
13 AF Synthesizer 5214
l.evel error at 1 kHz - 1 %
Frequency error - 5107
14 AF synihesizer disteriion 52.14
at 1 kHz - 0.1 o
15 Ext. modulation voltage window 52.15 0.97 1.03 Vet
16 AM modulation depth 5.2.16
without opt. SMY-B40
at1MHzm=30% 27.8 32,2 %
m =80 % 75,8 84,2 %
10MHzm=30% 278 322 %
m=80% 75,8 84,2 %o
100 MHz m =30 % 27.8 32,2 %
m = 80 % 75,8 84,2 Yo
1000 MHz m = 30 % 278 32,2 %
m=80% 758 842 %
with opt. SMY-B40
hei T MHzm=30% 258 34,2 %
m =80 % 738 88,2 %
1OMHzm=30% 258 34,2 %
m =80 % 73,8 86,2 %
100 MHz M =30 % 25,8 34,2 %
m = 80 % 73.8 86,2 %
1000 MHz m =30 % 258 34,2 %
m=80% 738 86,2 %
17 AM distortion 5217
fmog = 1 Kz
m = 30%
at 1 MHz with opt. SMY-B40 - 3 %
without opt. SMY-B40 - H %
10 MHz - 1 %
100 MHz - 1 Yo
1000 Mtz e 1 %
m = 80%
at 1 MHz with opt, SMY-B40 - ) Yo
without opt. SMY-B40 v 2 Yo
10 MHz - 2 %
100 MMz v 2 %
1000 MHz - 2 %
18 AM frequency response 52.18
up to 10 kHz - 0.4 oB
up to 50 kHz - 3 ds
18 incidental oM at 30% AM 52.21 - 0.2 rad
f > 1040 MHz {for SMY02) - 0.4 rad
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Item Characteristic Measure as Min Actual Max Unit
in section
20 FM deviation setling 5.2.22
at1kHz 0.97 1.03 kHz
3 kHz 2.91 3.09 kHz
10 kHz 97 103 kHz
30 kiHz 281 309 kHz
100 kHz a7 103 kHz
21 FM distoriion 5223 - 0.3 %
22 FM frequency response 5.2.24
20 Hz to 100 kiz - 0.5 dB
10 Hz to 2 MHz 3.0 dB
23 Sterec modutation 5.2.26
Cross-taik aftenuation 80 - dB
Signai-to-noise ratio 70 - dB
Unweighted signal-to-noise 76 - dB
ratio 0.3 . a
Distortion
24 PM deviation 5.2.27 - 1 rad
25 PM distortion 5.2.28 - 0.5 %
26 Modulation frequency response 5.2.29
20 Hz to 20 kHz - 3 dB
27 Response treshold of overvoitage protection 5231
without OPTION SMY-B4G
with SMYO1
for HF 0.5 1.1 W
for DC 5 7 \Y
with SMY02
for HF 0.3 0.7 W
for DC 5 7 A
with OPTION SMY-B40 5.2.30
for HF 1 2 w
for DC 7.5 85 i
28 Puise modulation with OPTION SMY-B40 52,32
ON/QFF-ratio
atf=70 MHz 70 - dBc
at f= 520 MHz 65 - dBc
at { = 800 MHz 65 - dBc
atf = 2080 MHz 35 - dBc
rise time - 20 ns
fail tirme - 20 ns
pulse delay time . 200 ns
29 Pulse modulation without OPTION SMY-B40 5.2.33
ON/OFF-ratio 80 . dBc
rise time - typ. 4 ks
fall tgme - typ. 4 1S
delay-lime - typ. 3.5 us
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