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Qualitatszertifikat

Sehr geehrter Kunde,

Sie haben sich fur den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelltes Produkt. Es
wurde nach den Regeln unseres
Qualitatsmanagementsystems
entwickelt, gefertigt und geprift.
Das Rohde & Schwarz-Qualitéts-
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, manufactured and
tested in compliance with our
quality management system stan-
dards.

The Rohde & Schwarz quality
management system is certified
according to ISO 9001.

ROHDE&SCHWARZ

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 ef les tests respectent
nos normes de gestion qualité.

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

ISO 9001.



Safety Instructions

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

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

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

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

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

4) Before switching on the unit ensure that the operating voltage set at the unit matches the line
voltage,
If a different operaling voltage is lo be set, use a fuse with appropriate rating,

5)  Units of protection class | with disconnectible AC supply cable and plug may only be operated
from a power socket with protective ground contact.
The protective ground connection should not be made ineffective by an extension cable.
Any breaking of the protective ground conductor within or outside of the unit or loosening of the
protective ground connection may cause the unit to become electrically hazardous.
The protective ground conductor shall not be interrupted intentionally.

6) Before opening the unit, isolate it from the AC supply.
Adjustment and replacement of parts as well as maintenance and repair should be carried out only
by specialists approved by R & S.
Observe safety regulations and rules for the prevention of accidents.
Use only original parts for replacing parts relevant to safety (e.g. power on/off switches, power
transformers or fuses).

7) Also observe the additional safety instructions specified in this manual,

Explanation of Symbols Used

- Read operating manual, observe the safely symbols used

f - Caulion, shock hazard

@ - Protective ground connection

I - Unit ground

@ - Equipotential (floating ground)

:l:— - Ground

Patent Information

This product contains technology licensed by Marconi Instruments LTD. under US patents 4609881
and 4870384 and under corresponding patents in Germany and elsewhere.
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 9502291

This is to certify that:

Equipment type Order No. Oesignation

SMYO01 1062.5502.11 Signalgenerator

SMY02 1062.5502.12 Signalgenerator

SMY-B1 1062.7505.02 Reference Oscillator OCXO

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

Affixing the EC conformity mark as from 1995

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

Munich, 17.11.95 Central Quality Management FS-QZ / Becker
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1 Preparation for Use

1.1 Putting into Operation

Before putting the SMY into operation, see to it that

e the 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,
e the outputs of the instrument are not overloaded or connected incomrectly.

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 outside.

> Close the cover pressing it firmly.

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

1.3 Mounting into a 19" Rack

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

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

1062.5502.11 1.1 E-3



14 Option SMY-B1

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

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

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

Subsequent fitting of option SMY-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 fitting the option.

The fitted option is automatically recognized from the firmware.

Opening the casing e Loosen four screws in the two rear panel feet and withdraw feet.
¢ Withdraw the upper cover to the rear.
o Turn the instrument.
¢ Withdraw the lower cover to the rear.

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

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

o 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.

Fitting the option

Closing the casing

Set the tuning « Switch on special function “Calibration REF-OSC*" by means of code 51.
voltage e Using the tuning voltage previously noted, calculate a value for setting
the D/A converter (DAC) according to the following equation:
DAG = 4096 x Juning voltage

10V
o Enter the DAC value.
o Terminate special function "Calibration REF-OSC" by means of code 52.

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

1062.5502.11 1.2 E-3



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.

1062.5502.11 21 E-3



2.1 Front and Rear Views
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2.2 Pattern Setting for First Users

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

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

Operating steps Explanations

PRESET Reset instrument to the defined
status,

HES | Set RF to 250 MHz.

x| Set level to 10 dBm.

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 paramster which is set at the same time as another parameter
(to enter the step size for the STEP function).

Fig. 2-1 PARAMETER ON/OFF keypad

1062.5502.11 24 ' E-3



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 ONVOFF
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
1 MHz

to

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
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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 5
location setting 5 :] Ej

Switch-on of special SPEC
a 5
function AM two-tone E:] [:]

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

The level is displayed
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).

1062.5502.11 2.6 E-3



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,
status codes of the set special functions,
external reference mode and

the IEC-bus address.

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 overlioaded and

reference b |, if the SMY is fitted with this option.

The following is output in the MODULATION display:

type of modulation switched on,

parameters modulation depth and deviation,

AF,

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

warning LOW or HIGH if the external modulation voltage 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 intemal test points (diagnostic test) and

status codes of functionfinput errors and overrange/underrange settings.

Display of functions which are not switched 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 numerical 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
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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, Rotary 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
*Special Functions". )

Status

Input errors are indicated in the modulation 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 status code describing
the error appears in the modulation display when the STATUS key is pressed.

Overrange/underrange settings are indicated by continuous lighting of the STATUS LED. The status
code describing the setting 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 to a defined basic status by means of key PRESET. For further information,
please see section "Instrument Preset”.

1062.5502.11 2.8 E-3



24 Power-on Status

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

Exceptions:

¢ Local mode is always set.

e An RQS can be output on the IEC bus each time the instrument is switched on.

o For setting the registers of the service requast 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 information

is indicated in the amplitude/modulation display following power-on for a brief period if
the unit is equipped with option SMY-B1.

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 10MHz. Synchronization to 5 or 10 MHz is automatic.

Frequency at the inputloutput

REF FREQ 10MHz: 10 MHz
Internal reference mode: Signal output
(Vrms = 1V. EMF),

female connector REF FREQ 10MHz at the rear panel.

External reference mode: Signal input (0.2VsVms<2V,
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 IEC-Bus Code
Setting for external REFERENCE_OSCILLATOR:EXTERNAL
reference

Setting for internal REFERENCE_OSCILLATOR:INTERNAL

reference

1062.5502.11 29 E-3



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- 106 from 10 MHz.

Associated
instructions:  Special function "Calibration REF-OSC"

2.6 Frequency (RF)

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

Resolution: 1 Hz
Units: GHz, MHz, kHz, 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:  Intemal/external reference frequency
2.7 LEVEL
Range: -140 to 13 dBm (settable up to 19 dBm without guarantee of rated specifications)
Resolution: 0.1dB
Units: dBm, dBuV, mV, uv
Setting: LEVEL — data — unit

Example IEC-Bus Code
Setting of level
60 dBuV LEVEL 60DBUV
Switching off the
level LEVEL-OFF
Switching on the
level to the LEVEL-ON
stored value
Assoclated
instructions:  Non-interrupting level setting

Level EMF
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2.8 Non-Interrupting Level Setting

Independent of the set value, the special function "Non-interrupling 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 level, further level settings are made non-interruptive again in the range 0 to -20
dB.

If the special function "Non-interrupting leve! 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 20-dB setting range is then available with respect to the set level.

Switching on special function with code 1
Switching off special function with code 2

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.

} see special functions

Associated
instructions: LEVEL
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 1o 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 resistive 6-dB combiner remain below -40 dBc for output levels of 13 dBm, and
below -70 dBc for output levels of less than 0 dBm.

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

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 Q. The EMF display appears if one -of the units dBuV, mV or pV is
selected.

Switching on special function with code 3
Switching off special function with code 4

Associated

instructions: LEVEL
Non-interrupting level setting
Special functions

} see special functions

2.11 Internal AF Modulation Frequency

Frequency range: 1 Hz to 500 kHz
Resolution: 0.1 Hz
Resolution of

Display: 3-digit

As a modulation source, the SMY contains an AF synthesizer which is also brought out to be used
extemnally 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 intemal modulation is activated. The output
amplitude is 1V (Vp).

Setting the frequency: AF Data Unit
Example Input IEC-Bus Code

Setting the AF (int. ¢ N [J!-] AF 400HZ
modulation frequency) 3 il | Il | B
to 400 Hz

' e JRLl
Switching on the AF AF:ON
signal to the stored t] ﬁ
value
Switching off the AF e Hoct It intemal
signal D é :rrl':d.tlaum sw;chod on) AF:OFF
Display: The modulation display indicates the AM modulation depth, the FM/pM deviation and

the AF. The value of the parameter pressed last in the parameter keypad is displayed.
Associated

instructions: Modulation (AM, FM, M)
Two-tone modulation
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2,12 Modulation, AM

Modulation depth: 0to 100 %
Resolution: 0.1%

Ext. modulation 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 switched on simultaneously
(see section "Two-tone modulation®).

For increasing levels between 7 dBm and 13 dBm, 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 "Intemnal AF Modulation Frequency®.
Switching off the AM: AM — OFF

Switching on the AM to the

stored value (new value not entered): AM—— INT/ON or AM— EXT AC (EXT DC)
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Example IEC-Bus Code
Setting and switching AM 80PCT
on the AM with
m=80 %

® . .
Selection of the AM:EXTERNALAC
external modulation D g
e .D“ D‘" AM:OFF
| Switching off the AM

Display: B E.D% AM™

It amplitude modulation is switched on, this is indicated by

AM® AM™™ AM ., AMZ" and AM T ™

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, the deviation with FM/oM and the AF
display. The value of the parameter AM, FM, oM or AF 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
regulator voltage.

Modulation frequency DC to 50 kHz
Modulation depth..........cccceeeverrerernernens rereserisrssnsase 010100%
INPUL VORAQGE .......ocociiveinicrnnnenrenraessnnsnnesnsssecsnees -1.0Vto+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).

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 modulation
Pulse modulation
Special function ALC bandwidth
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2.13 Pulse Modulation

Special function "BLANK" permits an external pulse modulation of the SMY. External TTL signals can
be fed into the BLANK input at the rear of the instrument for level blanking.

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

polarity is inverse.

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

Associated
Instructions: Special functions

2.14 Modulation, FM

Deviation:...........cccveevenreereccreriaenne 0 to 20 MHz (depending on the carrier frequency,
see Data Sheet).

Resolution: .10 Hz 10 100 kHz
(depending on the deviation range)

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

Internal modulation frequencies:........................ 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).

Setting:.......ccccoervvurvcerrrnrrnenns FM — Data — Unit

Selection of the modulation source:.................. FM— INT/ON or FM— EXT AC
or FM— EXTDC

Selection of the int. modulation frequency: ...... See section "Internal AF Modulation Frequency”.
Switchingoffthe FM:..............ccceecviecceecreneenne FM— OFF

Switching on the FM to the
stored value (new value not entered):................ FM — INT/ON or FM — EXT AC
or FM—EXTDC
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Example Input IEC-Bus code
Setting and switching o fu itz
on the FM with 40 J ) O3 ez
kHz deviation
Selsction of ™M
election o FM:EXTERNAL:AC
modulation source
EXT AC
™o more
Switching off the FM
Display: L D
kHz FM™
it frequency modulation is switched on, this is indicated by
FM™ FM™ *® FM,,,FM2" or FM 27>
depending on the modulation source selected.
The deviation is output in 3 digits in the modulation display. The display is
common to the deviation with FM, the modulation depth with AM and the AF
display. The value of parameter AM, FM, oM or AF pressed last in the parameter
keypad is displayed.
Associated

instructions:

1062.5502.11

Internal AF modulation frequency
Modulation, external source
Two-tone modulation

Special functions
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2.15 Modulation, oM

DaViIation:..........ccccvrvnessisiiscseeccssnersssnesssssisssanussasns 0 to 400 rad (depending on the carrier frequency)
ROSOIULION: ...ceceeeereecnrrncrcosssanninesssnasesssssassssssans 0.001 to 1 rad (depen;'ling on the deviation range)
External modulation frequency range................ 20 Hz to 20 kHz
Internal modulatioh frequency range:................ 20 Hz to 20 kHz

The internal and one external modulation source can also be switched on simuitaneously (cf. section
*Two-Tone Modulation®).

SOLEING:......cocceeiiicrierierernnrresses sttt 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 off the QM:...........coevinnienccsnccrsennnnee oM — OFF
Switching on the pM without entering a new
value to the one stored: ..........ccccomrimnernnnvecracans oM — INT/ON or oM — EXTAC
Example Input IEC-Bus code
Setting and switching -
on the (pM with a é 2 o mj' l PHM 20RAD
deviation of 20 rad
® INT/ON
Selection of modula- t] .
tion source INT PHM:INTERNAL
[ ] OFF
Switching off the ¢M i] 3 PHM:OFF

Display: E’ D D rad W%r

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

oM™, oM, or oM 7

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, the modulation
depth with AM and the AF display. The value of parameter AM, FM, oM or AF
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 externally.

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

The input resistances of both inputs are 100 kQ when the instrument is delivered.

The input resistances can be changed to 600 Q by means of intemnal jumpers. The jumpers are on
module “processor” for AM and on module "synthesis" for FM/pM.

The pin positions are:

Input resistance AM FM/oM
module "processor® module “synthesis*”

10002 X501/2-3 X80/1-2

6000 X501/1-2 X80/2-3

Asignalof Vo =1V (Vrms = 0.707 V) must be applied to achieve the deviation and modulation depth
accuracies guaranteed in t?me 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 21.03 V. An
external voltmeter must be used if greater accuracy is required.

Associated

instructions: Modulation, 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 external
modulation source.

The corresponding special function AM two-tone or FM/pM two-tone must be switched 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 exactly as described in the
sections on modulation AM, FM or ¢M. Separate deviation or modulation depth settings for the intemnal
and external modulations are not possible. The required voltage of the external modulation signal is 1

V (Vp).

The total deviation or the total modulation depth is equal to twice the value of the one set after value
entry.

1062.5502.11 2.18 E-3



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-tone special functions:

Type of modulation Switch-on Switch-off

AM two-tone 5 6
FM/pM two-tone 7 8

Example Input IEC-bus code

® SPEC FM:DUAL-AC

Switching on special
function "FM/¢M two- D ! [_—_J gM;DUAL;nc

tone"

© SPEC
Switching off special 8 | | FM:OFF
function "FM/eM two- D
tone*®

Associated

Instructions:  Modulation, (AM, FM/pM)
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 ¢M are variable
parameter steps.

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

-‘&‘;\
f \% Clockwise rotation increases the value of the parameter set, counter-clockwise rotation
?\ Vi decreases it.
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Setting the STEP size:
Parameter — Step — Data — Unit

The STEP key 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:

Frequency (RF) 1Hz
Frequency (AF) 0.1 Hz
Level (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 mV or uV is selected as the level unit.

Example IEC-bus code
Setting an AF: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 parameter 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.

2.19 Store - Recall

99 complete instrument settings can be stored. These comprise the complete instrument 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/UNITS
After entering the address, press any ENTER/UNITS key to activate store or recall.
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Values of the memory address:

1 to 99 for STO
0 to 99 for RCL

Example Input IEC-bus code

Storing an instrument | (sTo STORE 7

setting at memory 7
location 7 D

Storing an instrument

setting at memory sTO
location 25 2 5 D STORE 25

Recalling the instru-
ment setting from RCL
memory location 7 7 RECALL 7

Location O 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 RCLO.

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.:

C 5

MEM

Associated
instructions: Sequence

2.20 Sequence

It is possible to recall stored seftings in ascending order by repeated keying using the SEQ key 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 setting 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.
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Example IEC-bus code
Recall of memory
locations 7, 8,9 ... RECALL7?
SEQUENCE
SEQ SEQUENCE
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

2.21 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 IEC-bus code

Switching on the special ﬁ 1

function  "Non-interrupting
level setting”

ATTENUATOR:FIXED

SPEC

Switching off the special D 2 C] ATTENUATOR:NORMAL

function  "Non-interrupting

level setting”
SPEC
Switching off all special l I 0
functions D
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 lovel setting 1 ATTENUATOR:FIXED
Normal lovel setting 2 ATTENUATOR:NORMAL
EMF leval 3 LEVEL:-EMF
Normal level 4 LEVEL
AM two-tone 5 AM:DUAL

" | AM normal 6 AM
FM/pM two tone 7 FM:DUAL (e.g. FM)
FM/pM nomnal 8 M (e.g. FM)
BLANK on 9 BLANK:ON
BLANK off 10 BLANK:OFF
BLANK polarity inverted 11 BLANK:INVERTED
BLANK polarity normel 12 BLANK:NORMAL
ALC bandwidth narrow 13 SPECIAL_FUNCTION 13
ALC bandwidth automatically adapted 14 SPECIAL_FUNCTION 14
ALC bandwidth broad 15 SPECIAL_FUNCTION 15
ALC bandwidth automatically adapted 16 SPECIAL_FUNCTION 16
Set power-on clear flag 17
Delete power-on clear flag 18
User request 19
ALC off 21 SPECIAL_FUNCTION 21
ALCon 2 SPECIAL_FUNCTION 22
AM inverse 23 SPECIAL_FUNCTION 23
AM normal 24 SPECIAL_FUNCTION 24
Display of firmware version 2
Display test 31 SPECIAL_FUNCTION 31
ROM test a3 SPECIAL_FUNCTION 33
RAM test 35 SPECIAL_FUNCTION 35
EEPROM tast 7 SPECIAL_FUNCTION 37
Calibrate 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 tunctions Code Rsmots Control Command
Calibration routine LEVEL PRESET 45 SPECIAL_FUNCTION 45
Calibration RF leval on 47 SPECIAL_FUNCTION 47
Terminato calibration of RF level 48 SPECIAL_FUNCTION 48
Level correction off 49 LEVEL:CORRECTION:OFF
Lavel correction on 50 LEVEL:CORRECTION:ON
Calibration REF-OSC on 51 SPECIAL_FUNCTION 51
Teminate calibration of REF-OSC 52 SPECIAL_FUNCTION 52
FM DC center fraquency calibration 55 SPECIAL_FUNCTION 55
Switch off diagnostic test point 100 TEST.OFF

Switch on diagnostic tast point 101-118 TEST:POINT 1 (e.g. point 1)

Explanation of the Individual Special Functions:

Non-interrupting level
sotting:

EMF level:
AM two tone:

FMW/oM two tone:
BLANK:

BLANK polarity inverted:
ALC bandwidth ...

Set (delete) power-on clear
flag:

User request:

Display of firmware
version:

Display test:

ROM test:
RAM test:
EEPROM test:

VCO calibration routine:

1062.5502.11

Non-interrupting level setting 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 intemal and external modulation signal. Cf. section
*Two-Tone Modulation®.

Level blanking with an extemal 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 namow or
broad for special purposes. In normal state, it is adapted
automatically. ‘

Ct. section "Common, Device-Independsnt 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 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®. ‘

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.
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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 a 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 on/off: 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:

2.22 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 Request 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. :

2.23 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 emors
(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 continuousty 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:
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:
E rr. |_:_'
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:
Err § |
IECbus: 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 eror 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 lovel
5 AM two tone
7 FMIqu two tone
] BLANK on
1 BLANK polarity inverted
13 ALC bandwidth narrow
15 ALC bandwidth broad
47 RF level calibration on
49 Level correction off
51 REF-OSC calibration on
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Table 2-3

Status codes of errors and overrange/underrange settings

Code

Meaning

0

No error

Function error

-

10-MHz reference loop out of synchronisation

640-MHz loop out of synchronisation

Main oscillator loop out of synchronisation

Level control not working

External overvoltage at the RF output

ROM data eitor

RAM data error of the settings stored

RAM data error of the VCO correction values

lojvy|jojln]la]jlw]l®

RAM data error of the FM correction values

-
o

RAM data error of the LEVEL PRESET correction values

-
-

EEPROM data emror of the RF level cofrection values

-
N

EEPROM data error of the REF OSC correction valuas

-
n

Calibration cannot be executsd

Input error

Syntax emror

Value entry without the permissible range

Impermissible unit to the parameter selected

Impermissible header (IEC bus)

Deviation input is too high with the RF sat

Variation is not possible unless the respective parameter is switched on (IEC bus).

FM DC center frequency calibration is only possible when FM DC is set.

Overrange/Underrangs Settings

AM not specified with the leve! set

AM not specified for AF > 50 kHz

RF <9 kHz

AM EXT signal out of tolerance

FM/eM EXT signal out of tolerance

oM not specified for AF < 20 Hz or AF > 20 kHz

AF > 500 kM2

Leve! > 13 dBm

OVEN COLD
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2.24 Instrument Preset

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

Table 2-4 Preset status

Setting
Relerence frequency intemal
RF 100 MH2
Amplitude -30 dBm
Parameter set RF
Modulation switched off
AF switched oft
Special functions swiiched oft

Status and mask registers of the service request
functions

IEC-bus address unchanged
Presot to

AF step 1 MHz

Amplitude, stap 0.1d8

AF 1 kHz

AF step 0.1 kHz

AM modulation depth 30%

AM stap 1%

FM deviation 10 kHz

FM stap 1kHz

oM deviation 1 ted

oM step 0.1 rad

Memory locations unchanged
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2.25 IEC-Bus Address

The IEC-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 to 30. The SMY is set to address 28 on delivery.

Example Input IEC-bus code

LOC/IEC ADD

Output IEC-bus address on

display Cj
LOCANEC ADD

Set IEC-bus address 7 [: 7

Display: The IEC-bus address is output in the frequency display which is cleared by pressing

any one of the parameter keys or the ENTERUNITS 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 IEC 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

common 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:

LOCNEC ADD

> Device settings (examples)

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

(nong:ilgc?:a':‘zag:sc) Effect on the SMY
IECOUT 28, °**RST* Instrument in basic status
IECOUT 28, °RF 155.623450MHZ® Frequency (RF) is set
IECOUT 28, °*LEVEL -11.SDBM® Lovel (into 50 02} is set
IECOUT 28, °AF 12.S5KHZ; FM:INT 40KHZ® Modulation frequency (AF) and internal frequency modulation
are set.

> Following actuation of the LOC/IEC 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-off
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 to 5 of the talker or listener address. This form is also
used for the |IEC bus commands of the controllers.
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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 (ISO 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
*  Device-specific data request commands
*  Common, device-independent setting commands (Common commands in accordance with

IEEE 488.2)
*  Common, device-independent data request commands (Common queries in accordance with

IEEE 488.2)

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 initiated via setting commands fully corresponds to that obtained by keyboard
entries.

The shortest notation possible is shown in bold print.

Table 3-1
Hoader Numeric | Permis- Default Explanation
Value sible Units Unit
AF Velue HZ Hz Modulation frequency
KHZ
MHZ
AF:VAR_STEP Value KI-'I"ZZ Hz AF variation stap width
MHZ
AF:ON . - . Switch on AF to stored valug
1)
AF:OFF - - - Switch off AF
1)
ALc:AUTo . - - Seloct level contol  bandwidth
automatically
ALc:Fixep - . - Switch off level control
ALc:NARRoOw - - - Love! control bandwidth is
ALC:NORMAL - - - Switch on leve! control
ALc:WIDe - - - Lovol contro! bandwidth is wide
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Header Numeric Permis- Default Explanation
Value | sible Units Unit

AM Value PCT PCT Switth on AM with modulation source
seloctod and set modulation depth

AM:INTERNAL (%) 2)

AM:EXTERNAL:AC

AM:EXTERNAL:DC

AM:INTERNAL - - - As above, but set stored value of
modutation depth

AM:EXTERNAL:AC

AM:EXTERNAL:DC

AM:DuaL:Ac Valwo PCT PCT Switch on two-tone AM with intemal and
extornal source and set modulation

AM:DuAL:Dc (%) | deptn

AM:DuaL:Ac - . - As abova, 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 modutation
depth

(%)

. . . Non-interrupting level setting (Switch on
ATTENUATOR:FIXED il function 1)
ATTENUATOR:NORMAL - - - Normal level setting function

(switch off special function 1)
BLANK:ON . - - Level blanking (pulse modulation) on
BLANK:OFF Level blanking (pulse modulation) off
BLANK:INVERTED . . - BLANK polasity Inverted
BLANK:NORMAL BLANK polarity normal
DECREMENT:AF - - - mespam 1 vasiation using the rotary
DECREMENT:AM Enty of stap width using VAR_STEP
DECREMENT:FM for the respective pasameter.
DECREMENT:LEVEL
DECREMENT:PHM
DECREMENT:RF
FM Value HZ Hz Switch on FM with modulation source
KHZ selectod and st FM deviation
FM:INTERNAL MHZ 3)
FM:EXTERNAL:AC
FM:EXTERNAL:DC
FM:INTERNAL - ° - As above, but set stored value of
deviaion
FM:EXTERNAL:AC
FM:EXTERNAL:DC
FM:DuAL:AC Value HZ Hz Switch on two-tone FM with external and
KHZ intemal source and set deviation,

FM:DuaL:Dc MHZ
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Headeor Numeric Permis- Default Explanation
Value sible Units Unit
FM:DuAL:AC . - . As above, but set stored value of the
deviation,
FM:DuaL:Dc
FM:OFF - - . Switch off FM
FM:VAR_STEP Valuo HZ Mz Variation step width of FM deviation
KHZ
MHZ
HEADER:ON ) - - . from the SMY © the
controller are sent with or without header
HEADER:OFF . - -
Cotresponds to knob variation.
INCREMENT:AF - . . Enby of step Wit vith VAR, STEP for
INCREMENT:AM each parametar.
INCREMENT:FM
INCREMENT:LEVEL
INCREMENT:PHM
INCREMENT:RF
LEVEL Vealue DBM dBm Lovel
DBUV
Y
MV
wv
LEVEL:EMF Valuo DB\}JV dBuV | Level EMF
MV
uv
LEVEL:VAR_STEP Value D8 dB Variation step width of the level
LeveL:OFF - . - Switch off output signal
LEVEL:ON - . - Switch on output signal to stored value
of leve! again
LeEVEL:CORRECT_INDEX Velue - - Lovel correction:
Select comecton value index, associated
frequency is set (see Service Manual)
LeveL:CORRECTION Value (6] dB Entaring comrection value and storing it
(see Service Manual)
LeveL:CORRECTION:ON . - - Special function:
Leve! Comection on/oft
LeveL:CORRECTION:OFF
PHM: Value RAD RAD Switch on phase modulation with
modulation source seloctod and set FM
PHM:INTERNAL doviation,
PHM:EXTERNAL 3
PHM:INTERNAL - . - As above, but set stored value of the
deviation.
PHM:EXTERNAL
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Header Numeric Permis- Default Explanation
Value sible Units Unit
PHM:DuAL Value RAD RAD Switch on wo-one phase modulation
with internal and external source and set
deviation.
PHM:DuAL - . - As above, but set stored value of the
deviation.
PHM:VAR_STEP Value RAD RAD Variaton step width of the PHM
deviation
PHM:OFF - . - Switch off phase modulation
PRESET - - - Set device to basic status (see Section
*instrument Preset®)
RECALL Value - - Call a stored device setting (same effect
as *RCL)
REFERENCE_OSCILLATOR:INTERNAL - - - Internal reference frequency
REFERENCE_OSCILLATOR:EXTERNAL . . . Extermnal reference frequency
RF Value HZ Hz Frequency
KHZ
MHZ
GHZ
RF:VAR_STEP Valuo ;’l‘zz Hz Variation step width of the frequency
MHZ
SEQuUENCE . - - Sequence of stored device settings
4)
SPECIAL_FUNCTION Value - - Switching on/o!f a special function by
means of the respective code
(see Table 2-1)
SToRE Value - - Store device setting (same effect as
*SAV)
TALK_TERMINATOR:NL_END 5) - - . Terminator in tak mode:

. - - - New Line + End or
TALK_TERMINATOR:CR_NL_END ot < New Line + End
TEST:POINT Value - - Selection of an intemal test point (1 to

16) to measure the tast voltage.
Switches on special function *Di
Test Point® (see Service Manual),
TEST:OFF - - - Switches off specia! function
*Diagnostic Test Point*

1) These commands are only required if the AF output (connector AF INT) is to be used.
2) 1t the modulation source (INTERNAL, EXTERNAL or DUAL) is not specified,

- selaction is internal ¥ 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 intemal it FM/PHM was not switched on before,
- the previous source is retained unchanged if FM/PHM was switched on.

4) The 1st memory location in the sequence is defined by the "RCL command.

SEQ
47

SEQ
50

SEQ
49

*RACL 47 SEQ

Example: Command sequence:
48

Memory location: a7

5) Deafault setting following switch-on of operating voltage or command *RST.
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3.3.2 Device-specific Data Request Commands and Messages Sent by the SMY

Table 3-2
Data Request Message the SMY sends in talker mode Unit Explanation
(The shortest-possible notation is
marked by boid print) Header Numeric value (ts not sent)
Number of | Polarity | Decimal | Exponent | Exampie
signs sign point
AF? AF 8 - x x 15.0E+3 Hz Modulation frequancy
T
AF.OFF 0 . - - -9 -
AF:VAR_STEP? AF.VAR 6 . - - 25 Hz AF varlation step width
me
ALc? ALCAUTONOR | g . - - . - State of the level control loop
ALC:NARR:NOR 8 . - - . -
ALC:WIDE:NOR 8 - - - . -
ALC:AUTO:FIX 8 . . - . -
ALC:NARRFIX 8 - - - . -
ALC:WIDE:FIX 8 - - - - -
AM? AM:NT 4 . x - 37.5 PCT(%) | AM modutation depth
AME:A 4 - x - 18.0 PCT (%)
AM:E:D 4 - x - 33.5 PCT (%)
AM:D:A 4 - x . 99.0 PCT (%)
AM:D:D 4 . X - 1.0 PCT (%)
AM:OFF 0 - - - T. ) -
AM:VAR_STEP? AM:VAR 4 - x - 10.0 PCT (%) Variation atep width of AM modutation dopth
X Special function *Non-interrupting level satting®
:FIX 0 - . - . -
ATTENUATOR? :g:N oR 0 : : . . ) is switched on (FIX) or off (NOR)
R ATT:CONT 4 * x - 8.5 dB Electronic distortion with ATT:FIX no rumerical
ATren:Cont? 1 value with ATT:NOR
ATT:NOR 0 - - - - -
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Data Request Message the SMY sends In talker mode Unit Explanation
(The shortast-possible notation Is
marked by bold print) Header Numeric value (is not sent)
Number of | Polarity | Decimal | Exponent | Example
signs sign polint .
ERRORS? ERRORS 2pervalue |- - - 0 - Enmor codes, max. 13 etror codes, 0 means no
T arrors (soe Table and Section *Error Handling®)
4, 5,51
T 1T 1)
FM? FM:INT 8 - X x 13.50E+3 Hz FM devlation
FM:E:A 8 - X X 0.800E+3 Hz
m;g;‘: : : x x 1.250E+3 Hz
D - x x
0 10.00E+6 Hz
FM:D:D 8 - x X 1.500E+6 Hz
FM.OFF 0 - - - - ) + '
FM:VAR_STEP? FM:VAR 8 - x x 0.100E+3 Hz Varlation step width of FM deviation
LEVEL? LEVEL 6 x x . -105.3 dBm Level
LEVEL.OFF 0 - X - - -
LEVEL:CORRECT INDEX? | LEVE: 3 38 - index of the level comection value
- CORRECT_(NDEX 1
LeveL:CORRECTION? LEVEL: 6 X X - +1.26 dB Lavel corraction value
CORRECTION T
LeveL:EMF? LEVELEMF |6 x x - +120.0 dBuv Lovel as EMF
LEVEL:OFF 0 - R . -9
LeVEL:VAR_STEP? LEVEL:VAR s - X - 20.0 dB Variation step width of level
- )
PHM? PHM:INT 8 - x x 1.000E+0 RAD Deviation of phase modulaton
PHMEXT 8 - X x 0.050E+0 RAD
PHM:OUA 8 - X X 100.0E+0 RAD
PHM.OFF ] - - . ) .
REFERENCE_OSCILLATOR? | REF:INT 0 - - . - - Reference frequency Internal or external
REFEXT 0 - - - - -
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Data Request Message the SMY sends In talker mode Unit Explanation
{The shortest-possible notation Is
marked by bold print) Header Numeric value (is not sent)
Number of | Polerity | Decimal | Exponent Example
signs sign point
RF? AF 14 - X X 1000.000000E+6 |Hz Frequency
RF:VAR_STEP? RF:VAR 14 - x x 2500.00E+3 Hz Vartation step width of frequency
mr
SPECIA K] - - - 0 . Codes of special functions switched on;
SPECIAL_FUNCTION? L per vahio 1, 5,112, 0 means no spacial function
MmTmM" 1)
TEST:POINT? TEST:POINT |2 - - - 15 - Tast point
TEST:OFF o - - - ) .
TEST:VOLTAGE? TEST:VOLT 6 x x - +4.51 v Vottage at Internal test points (see setvice
TEST:OFF 0 - - - T . manual)

1) With these commands, the massage from the SMY can contaln several numeric values, they ere separated from one another by means of commas (,).
The number of characters indicated refers to one numsric value each,

Notas: X means present

- means not present

T means Space

‘) A number Is not transmitted with OFF; with the haader swilched off, only the delimiter or lerminator appears,
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3.33

Common, Device-independent Setting Commands

(Common Commands in Accordance with IEEE 488.2)

Table 3-3

Command

Number, range

Meaning

“CLS

Cloar Status

Sets the Event Status Register (ESR) © zero. The mask registers of the Sarvice Request
function (ESE and SRE) are not changed.

AwnontSoMeoRoquostmossagaismlyresot.sl not caused by a message In the output
butfer or if *CLS is at the start of a command line.

*ESE

Event Status Enable

TheEvsqtstatusEnaﬁomaskmgisterissotbﬂmspodﬁodvammtorpmadasadadmal
number

*OPC

Operation Complete

Sets bit 0 (Operation Complats) in the Event Status register if all previous commands have
been processed (see Section “Timing of command Processing and Synchronization”).

*PSC

Oor1

Power On Clear Flag
If 1: The Se:vico Request Enable mask register (SRE) and the Event Status Enable mask
register (ESE) are also cleared when the insttument is switched on.

if 0: The above-mentioned regisiers retain thelr contents even when the Instrument is
switched off and on. This enables a Servico Request when the instrument Is switched on.

The Power On Clear Flag can be set with special function 17 and cleared with special
function 18 (manual operation).

*RACL

Recal
Call a stored instrument satting (cf. Section "Store-Recall’)

*RST

Resat

Acts like the PRESET key (see Section *Instrument Preset’) and

—> switches to messages with header (like command HEADER:ON),
— sets the terminator in talker 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

Save
Store instrument setting (cf. Section "Store-Recall’)

*SRE

Service Requsst Enable

The Service F\og,uest Enable mask register is set to the specified value interpreted as a
decimal number /.

WA

Wait to Continue

Interrupts command processing untl all preceding commands have been executed (cf.
Section "Command Processing Sequence and Synchronization®}

*) See section *Service Requast and Status Register”
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3.34

Table 3-4

Common, Device-independent Data Request Commands
(Common Queries in Accordance with IEEE 488.2)

Maessage read out

Data value

Digit number | Range

Meaning

“ESE?

*ESE

Event Status Enable Query
The contents of the Event Status Enable mask register is output in
decimal.

‘ESR?

Evant Status Register Query

The contents of the Event Status Register is output in decimal and
the register is then set © zero.

“IDN?

26 (alpha-
numetic)

Identification Quety

The following identification taxtis transmitted via the IEC bus (always
without header ) as a reply to the command “IDN?.

ROHDE&SCHWARZ, SMY01,0,1.00

Manufacturer Model Finmware release
(example)

Reserved for serial number,
not used in SMY

*OPC?

*OPC

Opoaration Complets Query

Messago “OPC 1° or only *1° (depending on the status of the header
flag) is enterad int the output buffer and bit 4 (message availabie) in
the status byts is set if all previous commands have been processed
(s00 Section ‘Timing of Command Processing and
Synchronization®).

‘OPT?

1.2 (alpha-
numeric)

Opton Query

Transmits information on an option possibly fitted via the IEC bus
(aiways without header).

B1: If option SMY-B1, Reference Oscillator, is fitted.

0: i no option is fitted.

*PSC?

‘PSC

-Ago

Power On Clear Query

To read the status of the Power On Clear Flag,
800 *PSC in Table 3-3

“SRE?

*SRE

Servico Request Enable Query

The contents of the Saesvice Request Enabie mask register is output
in decimal.

*STB?

*sTB

Status Byte Query
The contonts of the status byta is output in decimal..

Seolf-tast Query

A ROM, EEPROM and RAM test is performed. The result can be
obtained from the data value of the output message:

0: no emror

6: ROM orror

7: RAM error

8: EEPROM efror

Example with several emors:

67: 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

IECOUT 28, *"*RsT* or
IECOUT 28, *"PRESET"

2) Device identification via IEC bus:

10 IECTERM 10 (input terminator: new [ine)
20 IECOUT 28, °**IDN?"

30 IECIN 28, AS

40 PRINT AS

3) RF setting

IECOUT 28, °RF 123.456MHz* or
IECOUT 28, °"RF 123.456E6* or
IECOUT 28, °RF 123456000*

4) RF level setting
All the possibilities as outlined effectuate the same setting.

IECOUT 28, °LEVEL 12.5DBM*
IECOUT 28, °*LEV 12.S*

IECOUT 28, °LEVEL 119.SDBUV*
IECOUT 28, °*LEVEL 0.944V®
IECOUT 28, ‘Level 944mv*
IECOUT 28, °"LEVEL 944MV*
IECOUT 28, °LEVEL:EMF 1.888v*

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

2I2RR

10 IECOUT 28, °LEVEL 20uv; ATTEN:FIXED; LEVEL 2uV; LEVEL:VAR 0.2°*
20 FOR I% = 1 TO 100 ’

30 IECOUT 28, °®INCREMENT:LEVEL®

40 HOLD 10

SO0 NEXT I%

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

IECOUT 28, °*AF 12.5KHZ; FM:INT 40KH2*®

7) External amplitude modulation setting (AC coupling)

IECOUT 28, °AM:EXT:AC 35.5°

8) Storing complete instrument setting in memory location 45

IECOUT 28, °**SAV 45°

9) Switching off the modulation again

IECOUT 28, °*FM:0FF; AM:OFF*
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10) Reading current RF

10 IECTERM 10 (input terminator *new line”)
20 IECOUT 28, °*RF?*

30 IECIN 28, AS

40 PRINT AS

11) Recalling instrument setting stored in step 8)

IECOUT 28, °**RCL 4S*

3.3.6 Syntax of Setting Commands and Data Request Commands
(Programming Messages)

Command line
~— (WSP)—] Number —[(WSP) T Unk
o—Y-(WSP) Hoader > | (WSP) i Terminator
(%
Number

*) (#
e B et g T
@) (@ Lo

]
-‘I'—(Digﬂ)—l- —(.) Digh) '

l Mantissa Exponent

WSP (white space): One or several characters with ASCIl code 0 % 9 or 11 1 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
swilchover are;

e New line (ASCI! code 10 decimal)

¢ End (EOI line active) together with:

+ the last useful character of the command line, or
s the character "New Line®, or
»  the semicolon (;)
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Since the camiage return character (ASCHl code 13 decimal) is permissible as an ineffectual filler
before the terminator, also the combination of carriage retumn + new line is permissible.

A command line 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/IEEE 488.2 with several commands in one line,

Example: :TEST:POINT 11; :TEST:VOLTAGE?

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

e Header and question 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.

o Header and number
Example: FM 55E3 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 to 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:

e before a header,

e between header and number,

e between mantissa and exponent of the number,

e between number and unit,

e before and after a comma (,) and semicolon (;),

o 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:

® 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
Example: 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, PHM:DUAL, LEVEL:EMF

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.: “:ATT:F") which, however,
does not influence the effects of the commands with the SMY.

Some headers include the underline character (ASCIl code 95 decimal) to improve readability. it 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:

* With or without polarity sign
e.g. 5, 45,-56

® 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

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

1) The underiine character is generatod using the "«" key with R&S controllers 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 setting 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 IEC 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" Set messages with header

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

40 IECIN 28, F$ Reading talker addressing and data

S0 PRINT F$ RF frequency indicated on controller, e.g.: “RF 1000.000000E+6"

“sdvera.lMroquesismustbawiminonoounmandlmlfmeSMYIsbw\srnﬂanmrolwammossagesataﬁmo.
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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.

Output messagé line

)

0]

o Header {SP) Number Terminator
I T L )
ASCH text Terminator
Number
(+) (+)
‘l: ]—1 (Digiy ——7— () —X-(Digiy iE)—[ :l—(Digﬂ)—A—
) )
l Mantissa i Exponent ————
SP: Space (ASCIl code 32 dacima)

ASClitext: Response to commands *IDN? and *OPT? (cf. Table 2-10)
Fig. 3-2 Syntax diagram of the messages sent by the SMY
* New line (ASCII code 10 decimal) together with End (EO!I line active) is used as the terminator. It is

also possible to set Camiage retum + new line + end (using command
TALK_TERMINATOR:CR_NL_END).

* Commands "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 switching on the operating voltage.

The setting "Header and numbers" enables the messages transmitted by the SMY to be retumed {o 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 IEC bus.

* If 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 described 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 features 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)
:ggv value STORE value
L value RECALL value

HEADER:ON *HDR 1

HEADER.OFF *HDR o

Unit percent PCT %

Wirite units as indicated in the command tables Units may be abbreviated ke headers:
Hz, KHz, MHz, GHz, PcT, V, Mv, Uv, DBM, DBUV, D8,
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 until 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 to the best possible overlapping
of the possible wait times, and the output signal switches to the desired slate. This method avoids

signal interference and saves setting time.
The following example shows this (Rohde&Schwarz BASIC):

IEC OUT 28, ."*RST"
IEC OUT 28, °LEVEL ODBM; RF S500MHZ; AM:EXT 50; FM:INT SOKHZ®

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 walt 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 output.

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 to the bus.

Table 3-6
BASIC command with
Command R&S controllers Effoct on SMY

DCL IECDCL Aborts procassing of commands just

{Device Clear) received and sats the command procassing
software to a defined initial status.
Clears the output buffer
The device setting is not changed.

o IECLLO The LOC key is inhibitad.

(Local Lockout)

SPE iEcSPE 1) Ready for Serial Poll.

(Serial Poll Enable)

SPD IECSPD 1) End of Serial Poll,

(Serial Poll Disable)

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

3.4.2 Addressed Commands

The addressed commands are in the code range 00 fo 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
R4&S controllers
SDC ) IECSDC Aborts processing of commands just
(Selected Davice Clear) received and sets the command processing
software to a defined initial status.
Cleass the output butfer
The device setting is not changed.
GTL IECGTL Switthover to local status
{Go To Local) {manual operation).
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" Table 3-8 ASCIVISO- and IEC character set

Control Numbers Upper case Lower case
Symbols
] sP| 48| 0o [es ]| @ | o0 o | - | 12| p
1 1t ] 1t || A 81 o7 | a|13| q
2 . 2 e | B | & 8 | b J11a]| ¢
3 #|st|]3|ler| c|es 9| c J115| s
4 $ 4 D | &4 00| d |116] t
5 % 5 E | & 101 ¢ | 17| u
6 & 54 8 F 86 102 t 118 v
7 B I A I 108 g |ie| w
8 ( 6| 8 H | 8 106l n lizol x
: ! ? )& 05| 1 121 y
10 . 58 : 74 Jd 90 108 I 2 .
1 * H 75 K o1 wr] x |12 (
12 |0} «c 1] L | 108 1 J124]
13 - ]16 | =77 | M] e 109 mfizs| )
14 ]| > 7| N os w0l o s -
1 | e |? 7| o] e m/| o | 1z | peL
Key for control:
eg. | 9 | HT
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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 Etror
Execution Error
Device-dependent Error
Query Error

Request Control

r‘ Operation Complete

. Event Status
Bit number 7 6 5 4 3 2 1 0 Register
4

Significance| 128 | 64 | 32 | 16 | 8 2 | 1 *ESR?
AND AND AND AND AND AND AND AND

I I
Btnumber | 7 | 6 | 5 | 4 | 3| 2 1 0 mesm"‘

Significance| 128 | 64 | 32 | 16 | 8 | 4 | 2 | 1 :Egé;"'“

-

> (OR)<
not émPY [ Gutput butfer
' 4
RQS “—Serial Poll
ESB | MAV

MSS <—*'STB?
Btoumber | 7 | 6 | 5 | 4| 3| 2| 1| o | StawusBye
Significance| 128 | 64 | 32 | 16 8 4 2 1

AND I AND AND AND AND AND AND
. Service Request

Significance| 128| v | a2 | 16| 8 | 4 [ 2 | 1| SRE™e

— (OR)<

Fig. 3-3 Status registers
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A bit is set to
Table 3-9,

1 in the event status register (ESR) with certain events (e. g. fault, ready message); see

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 (the Power On bit is set afterwards, however).

Table 3-9 Meaning of the event status register

Bit7

Power On
is set when the SMY is switched on o7 if the AC supply Is restored after a failure.

User Roquest

The operator can set this bit by activating special function 19 in the loca! status via the keyboard and thus initiato a
Service Requast with a corresponding setting of the mask registers. This function is useful if test sequences require
manual operation as well as control via the IEC bus.

Bits

Command Error

This Is set if one of the following errors is detected during analysis of the received commands:

Syntax error (error 50),

legal unit (error 52),

lilegal header (emor 53),

Anumberhasboonmbinodwihahoadorformichamoqmm numerical value Is not envisaged (error 50,
©. g. INCREMENT:RF 10 KH2).

Inaddﬂon.lhoeonespmdngmwdobdsphyodammedhwwustumnmbﬂngmmw

Execution Ervor
Is set if one of the tollowing emmors has been detectod during axecution of the received commands

®  Anumber is outside the permissibie range (for the respective parameter) (efror 51).

L4 ThoeommandAF:OFFhasboenaentalhoughAMorFWPHMwassﬁﬂswlwwdon(m&).

® Aparameter is 1o be varied although it is not switched on (error 56).

® TthMdaviaﬁonameRFmotbosotbecausommdwmonlsboh:gemmosebcbdRF(onorSS).
AttenﬁonmustbepddbﬂwconodsequomaﬂbothdehﬁmmthFmdmmmismm
brieﬂyoccutiﬂwsoquonoeisincomctmifmmmnvﬂwsmh:mmdmpmofapnfmm
value is then preventad.

® FM DC centar frequency calibration was called without first switching on FM DC.

L 0verrangalundenangesetﬁngs(m70b72md75bﬂ.sooTabloz-S).ﬂwsotﬁngisnavomoless
executed in these cases,

Bit3

Device-dependent Error
is set

¢ il function efrors occur (emors 1 to 15, see Table 2-3) or
® it the extemal modulation signa! Is outside the tolerance range (Error 73 and 74).

Query Error
This bit is set:

® If the controller wishes to read data from the SMY but a data requast (query message) has not been previously
output.

¢ |1 the data present in the output butfer of the SMY have not been read out and a new command kne has been
sent to the SMY instead. In this case the output buffer is cleared.

® I the requestod data exceed the capacity of the output buffer (approx. 200 charactsrs).

Request Control
Not used in SMY.

Operation Complete
This bit is set by the command "OPC”* If all previous commands have bean processed and executed,
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Using the event status 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 thp 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 Ne. Bus Line Designation Meaning
4 DIOS MAV Message Available
Indicates that a massage is present in the output buffer which can be
%blt is 0 if the output bufter is empty.
DIO6 ESB Sum bit of the event status register
DIO?7 RQS Request Service (read by Serial Poll)
MSS 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 DIO 1 to 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 Effoct
{decimal)
0 - No Service Request
16 4 Service Request when the MAV bit is set {(message in output bufler)
R 5 Service Request when the ESB bit is set (at least 1 bit set in the event status register and not
maskad)
48 445 Service Request in both of the above cases

The service request 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 simuitaneously, 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 following manner:

By the command “*STB?"

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 comresponding bit in the Service Request Enable mask register (SRE) is also set.

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

By a Serial Poll

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

The contents 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 setting the Service Request Enable mask
register (SRE) to zero.

The status byte is cleared:

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
Request message.

By handling the entries in the status byte
With the MAYV bt 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 IEC 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 Input terminator: new line
20 ON SRQ GOSUB 100

30 IECOUT28, **CLS; *ESE 60" *SRE 32"l o
. for Service Request in the event of emmor

100 REM-cc-ccmcocecmmmmmmmmm—m——— -

110 REM SERVICE REQUEST ROUTINE

120 REM--~~=---mmmm-eccmccccccecccnneaa~

130 IECSPL 28, S%

140 IF (S% AND 64) = 0 THEN GOTO 300——— SRQnot from SMY

150 IECOUT28, *“*ESR?"

160 IECIN 28, ES Read Event Status Register

170 E% =VAL(ES)

180 IF (E% AND 32) <>0 THEN PRINT *“COMMAND ERROR"

190 IF (E% AND 16) <>0 THEN PRINT ®“"EXECUTION ERROR®)

200 IF (E% AND 8) <>0 THEN PRINT °*DEVICE-DEPENDENT ERROR*®
210 IF (E% AND 4) <>0 THEN PRINT °"QUERY ERROR"

220 ON SRQ GOSUB 100

230 RETURN

240 REM-----c---—-mmmm e -

300 REM Service Request not from SMY

380 ON SRQ GOSUB 100
390 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 IEC bus can be used for
communication with other devices.

Command lines which exceed the capacity of the input buffer are processed in several parts. The bus
is occupied 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 IEC bus.

Foliowing *WAI, the SMY does not process the new commands unti! all preceding commands have
been completely executed and the output signal of the SMY has exactly settled. Thus, overiapping
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 only 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 example:

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, A$ AS$ is not used further

40 REM The SMY has executed the

45 REM commands in line 20.

50 REM 1Its 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 emors 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 foliowing table comprises the various commands and events which reset individual device
functions.

Event
Effect Switching on the DCL, SDC
Selected Device Cloar)
Power On Clear Flag *CLS | °RST | PRESET
0 1
Basic instrument setting - - - - yos yos
(s. Section *Preset’)
Set event status register ESR 1 zero yes yos - yes - -
Set mask registers ESE and SRE to zero - yos - - - -
Clear output buffor yos yos yos 3 - -
Clear Service Request yos ) - 2 - -
Massage from SMY: yes yes - - yos -
setting "HEADER:ON",
talker torminator new line + end
Rm: command procesasing and input yos yoo yos - - -

1) Yos, but *Service Request on Power On' is possible.
2) Yes it the commandis 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 data transfer has been completed. This is indicated by the REMOTE-LED. Except for

the LOC/IEC ADD key, all control elements of the front pane! are disabled.

There are two possibilities to return to local:

* By the addressed command GTL (Go to Local) from the controller.

* By pressing the LOC/IEC 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/IEC 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
SH1 Source Handshake
complete ability
AH1 Acceptor Handshake
complete abflity
L4 Listener function,
complste ability, unaddressing if MTA
T6 Talker function,
complete ability,
ability to repiy to serial poll,
unaddressing if MLA
SR1 Service Request
complete ability
PPO Paralle! Poll function,
7 not available
AL Remotefocal switchover function
completo ability
DC1 Device Clear
complete ability
(0] 0] 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 Signal Connecto Signal
r r
1 Data /O 1 13 Data IO 5
2 OData /O 2 14 Data i/O 6
3 Data /O3 15 Data l/O7
4 Data i/O4 16 Dota /O 8
5 ECI 17 REN
é DAV 18 Ground (for DAV)
7 NRFD 19 Ground (for NRFD)
8 NDAC 20 Ground (for NDAC)
9 IFC V4] Ground (for IFC)
10 SRQ 2 Ground (for SRQ)
n AIN 23 Ground (for ATN)
12 Shield 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 DIOS.

Data transmission is bit-parallel and byte-serial and the characters can be transmitted in 1SO 7-bit
code (ASCII code).

DIO 1 represents the least significant bit and DIO 8 the most significant bit.
2) Control 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 to be switched to remote control.

SRQ (Service Request) .
enables a connected device to send a Service Request 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 to 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 parallel 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.

Mo::’adrgtailed information, such as the data transmission timing, can be obtained from the IEC 625-1
stal .
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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
1o 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.

411 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, acetone or other similar substances, as they may
damage the lettering on the front panel 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 baltery, as these actions may cause the battery to 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 voltage has dropped below the minimum value, or if the battery
was replaced, you must execule all calibration routines again.

Open the instrument e Turn instrument off and disconnect power cable from mains
¢ Remove fastening screws
e Disconnect all cables to the processor module
e Remove module cover

Replace the battery e Remove the cable tie securing the battery
e Unsolder battery at X108/X109

e Solder new battery in place
Attention! Make sure that the polarity is correct when soldering

battery in place.
e Secure battery with a new cable tie

1062.5502.11 4.1 E-3



" 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 Iinstrument 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:

MPLITUDE PAODULATION

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 intemal calibration routines. To do this, use the special functions (see chapter
2.21). Only the level comrection calibration requires an external measuring instrument.
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5 Testing the Rated Specifications

5.1 Required Measuring Equipment and Accessories
e Table 5-1
Use deacribed
Itom instrument Required specifications R4S order no. In section
1 Froquency counter Range 10 Hz to 1040 MHz (2080 MHz for SMY02) included in 522
Resolution 1 Hz em2 523
_ 5.2.14
FSB
2 RF Range 0.1 to 1040 MHz (2080 MHz for SMY02) 524
analyzor Crystal stabilizod, 848002052 |co6
dynamic range 60 d8 528
5210
5212
5219
3 Power meter Range 0.1 to 1040 MHZ (2080 MHZ for SMY02) NRVS 525
Powar up to 20 mW, 10:3'51-82?02 527
Z=500Q, error <0.1dB 2579004::2
resolution < 0.02 dB SR
4 Pracision attenuation set | Range > 500 MHz DPSP 526
Aftenuation 0 to 120 dB 334.6010.02
Z=500
5 Controlier IEC 625-1 Interface PSA15 524
1012.1003.03
6 Test generator Range up to 1040 MH2 (2080 MHz for SMY02) SMHU 528
Low noise 835.8011.58 s211
7 SWR bridge Range up to 1040 MHz (2080 MHz for SMY02) ZRB2 528
Z=500Q 373.9017.53
8 RF anatyzer Range up o 2.8 GHz FSB 529
@V Dynamic range » 40 dB v 848.0020.52
9 Mixer Range up to 1040 MHz (2080 MHz tor SMY02) 5211
Ring modulator,
standard level
10 | Lowpass filter Z =50 Qfor > 200 kHz s21
200 kHz
" Insttument ampiifier Range 1 to 20 kHz 5211
Gain 20dB,
inherent noise < 5 nV/1 Hz
test bandwidth
12 | AF analyzer Range up to 20 kHz UPD 5211
Sensitivity < 3 pV 1030.7500.02
Rin > 10k
13 | Oscllloscope DC 1o 5 MHz, 0.1 Vidiv 5211
14 Adjustable lowpass filter | Half octave intervals 5212
30 to 1360 MHz
15 Deviation meter Range up to 2080 MHz FMB 5213
Residual FM at 250 MHz 856.5005.52
<1 Hz(CCITT)
<2 Hz (30 Hz to 20 kHz)
1062.5502.11 5.1 E-3



Use described
tom Iinstrument Required specifications R4&S order no. in section
16 Modulation analyzer Frequency range up © 1040 MHz (2080 MHz for | FAM 5213
SMYO02) 334.2015.54 5216
AM, FM, ¢M, erTor < 1% FAM-B2 5217
334.4918.02 §2.18
FAM-B8 5221
334.5714.02 b
FMB (for SMY02) | 5.224
17 AF genarator Frequency range up to 100 kHz AFG 5215
Frequency response < 0.01 dB 377.2100.02 5218
5.2.24
18 AF voltmeter Frequency range up to 100 kHz URE3 5214
Frequency response < 0.01 dB 350.5315.03 8215
5220
5225
19 | Distortion meter Frequency range up to 100 kHz included in 5.2.14
Resolution < 0.05% ftom 16 5217
o} Power signal genarator | Levsl 30 dBm up b 1040 MHz (2080 MHz2 for SMY02) SMGL 6.2.30
1020.2005.52
21 RF peak-value rectifies | Frequency range 5220
0.1 © 1040 MHz (2080 MHz for SMY02) 5225
50 0, frequency response < 1 dB
5.2 Test Procedure
5.2.1 Display and Keyboard

The special function "Display Test" (calied up via SPECIAL 31) carries out a test of the displays. All
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:

10 MHz, 0.1V

Ref.

SMY

RF output

Ref.

Frequancy counter

Input

Synchronize reference frequency from SMY and from frequency counter.

1062.5502.11
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Test: Set the following frequencies on the SMY and check using the frequency
counter.
10 MHz 150 MHz 2000 MHz (for SMY02)
€60 MHz 450 MHz :
90 MHz 1000 MH2z
The values on the counter must not deviate by more than + 1 Hz.
5.23 Reference Frequency

> Allow at least one hour for the instrument to warm up.

> Connect a calibrated frequency counter to output REF FREQ 10MHz (rear panel).

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

1 - 10°/year + 2 - 1076 with the standard design
1 - 10%/day + 5 - 108 with the option SMY-B1 Reference Oscillator, OCXO

in the rated temperature range.

5.24 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 controller should only activate the EOI 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:

Test:

1062.5502.11

EO!

REF. FREQ. 10 MHz
| | |trigger

Controller IEC bus SMY Analyzer

l |

RF

Synchronize reference frequency from the SMY and the RF analyzer. Connect
the IEC bus and the RF line. Connect the EOQI 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 amplitude 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 extemal triggering. The settling time
(period up to final frequency 1 - 10°7) must be < 60 ms.
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Test program: Settling time

10
20
30
40
S0
60
70
80
90

IECTERM 1

IECDCL : HOLD S00

IECOUT27, *"LEV ODBM*®

INPUT "STARTFREQUENZ IN MHZ*;
INPUT *"STOPPFREQUENZ IN MHZ2*;
IECOUT27, °*RF" + F1S + °MHZ®
HOLD 200

IECOUT27, °RF" + F2$ + "MHZ*
INPUT °*WIEDERHOLUNG®; WS$

100 IF WS = *J* THEN 60
110 GOTO 40

5.25 Output Level

SMY setting: Unmodulated, level 0 dBm,

frequencies 9 kHz to 1040 MHz (2080 MHz for SMY02)
Test setup: Connect power meter to RF output.
Test: The frequency response must not fali below 1 dB.

5.2.6 Attenuation Set

SMY sefting: Unmodulated, 100 MHz, 13 dBm
Setting of precision
attenuation set: 120 dB attenuation

Test receiver setting: 100 MHz, -10 dBuV, linear, mean value,
bandwidth 7.5 kHz

Test setup:

Fl$
F2s

Precision

Smy attenuation set

Test receiver

Ensure that the cable connections are RF tight.

1062.5502.11
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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 Attenuation of the precision
dBm attenuation set
dB
13 120
8 116
3 110
7 100
-27 80
-47
67 40
87 -]
-107 1]

5.2.7 Non-interrupting Level Setting

SMY setting:

Test setup:

Test:

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

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
setting:

1062.5502.11

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

Frequency f [SMY] - 100 Hz, unmodulated,
level 13 dBm
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RF analyzer
setting:

Test setup:

Test:

Center frequency f (SMY]
RES BW = Video BW 10 kHz
Span 0 Hz
Sweep Time 30ms
Scale linear

RF generator RF analyzer
SWR bridge ot

SMY

» 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 output impedance of the RF generator
must be maintained. If necessary, terminate the SWR bridge with 50 Q.

> Set the SMY output 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 =T‘;m-

min .
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:

Test setup:

Test:

1062.5502.11

Unmodulated, level 10 dBm,
frequency 9 kHz to 1040 MHz (2080 MHz for SMY02)

Connect RF analyzer to the RF output of the SMY.
Sweep through the output frequency of 9 kHz to 1040 MHz (2080 MHz for

SMY02) and check the harmonics on the RF analyzer. The harmonic level
must not exceed -30 dBc. Ensure that the RF analyzer is not overloaded.
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5.2.10 Spurious
SMY setting: Unmodulated, level 0.1 dBm,
frequency 100 kHz to 1000 MHz
Test setup: Connect RF analyzer to the RF output.
Test: The spurious suppression is preferably tested at the following frequencies:
Table 5-3
SMY frequency Search frequency Spurious suppression
640 MHz
64.999999 MHz 705 MHz <-70dBc
75 MHz
544.08 MHz 544.03 MHz
640.005 MHz 640 MHz <-70dBc
992.03 MHz 992.058 MHz
1024.02 MHzZ 1024.07 MHz
5.2.11 SSB 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: Unmodulated, level 0 dBm,

frequency 64 / 100/ 779 / 1040 MHz (and 2080 MHz for SMY02)

Reference generator: Unmodulated, level 7 dBm,
frequency analog to SMY setting

Oscilloscope: DC, 0.1 V/div, triggering AUTO
AF analyzer: Bandwidth 1 kHz, 5§ kHz/div
Test setup:
Oscilloscope AF analyzer
Reterence ‘ RF output
signal generator 200 kHz
L
REF|FREQ. A R >
low-noise
amplifier
SMy AF output

Synchronize the reference frequencies from the SMY and the reference signal
generator.
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Test: » 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 sets the two
input signals of the mixer in the phase quadrature.

» Read the noise level on the analyzer at 20 kHz and convert to a 1-Hz
bandwidth (if e.g. a bandwidth of 1 kHz 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 SSB phase noise is calculated as follows:

Example
Measured noise level -118 dBm
(1-Hz bandwidth)
Minus reference level -(+12 dBm)
Minus 6 dB because 2 side -6dB
bands are measured
=136d8¢c
> gﬁopyeat the measurement at 100 MHz, 779 MHz, 1040 MHz (and 2080 MHz for
02).

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

Table 5-4
Carrier frequency  6SB phase noise at
20 kiHz from carrier
64 MHz -114 dBe
100 MHz -132dBc
779 MHz -114 dBc
1040 MHz -114 dBe
2080 MHz for SMY02 -108 dBc
Note: This measurement takes into consideration the SSB phase noise of both generators. The

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 s 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:

1062.56502.11

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

SMY Selectable RF analyzer

lowpass fier

» 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-aftenuation). Measure the
noise level in the passband of the filter and convert o 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)

Modulation
SMY 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 rangs, 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 setting:

Test setup:

Test:

AF 10 Hz to 500 kHz
Voltmeter
sSMY EL( ) 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 1 V £ 1%.

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

The frequency error must not exceed 5 + 1075,
The distortion at 1 kHz must not exceed 0.1%.

5.2.15 Function Test of the External Modulation Level Monitoring

SMY setling:

Test setup:

Test:

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

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

EXT LOW must light 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.

The deviation of the modulation depth from a set value must not exceed 4% of
the display +1% (absolute).
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5.2.17 AM Distortion

SMY setting:

Test setup:
Test:

Leve! 0.1 dBm, frequency 0.1 to 1040 MHz (2080 MHz for SMY02)
AM INT 30% (80%), AF 1 kHz

Connect modulation analyzer with distortion meter to RF output.

The distortion must not exceed 1% with 30% AM.
The distortion must not exceed 2% with 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%

SMY Modulation

AF generator AM analyzor

EXT RAF

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

The modulation frequency response up to 10 kHz must not exceed 0.4 dB.
The modulation frequency response up to 50 kHz must not exceed 3 dB.

Level 0 dBm, frequency 1000 MHz, 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 attenuation of at least 30 dB.

5.2.20 Residual AM

SMY setting:

Test setup:

Test:

1062.5502.11

Unmodulated, level 13 dBm,
frequency 0.1 to 1040 MHz (2080 MHz for SMY02)

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 Incidental ¢M at AM

SMY setting: Leve! 0 dBm, frequency 4 to 1040 MHz (2080 MHz for SMY02),
AM INT 30%, AF 1 kHz

Test setup: Connect modulation analyzer to RF output.

Test: Measure the phase modulation produced at various carrier frequencies.
Permissible incidental ¢M < 0.2 rad.

5.222 FM Deviation Setting

SMY setting: Call special function 41 and special function 43,
level 0 dBm, frequency 100 MHz,
FM INT 1 to 100 kHz, AF 1 kHz

Test setup: Connect modulation analyzer to RF output.

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

5.2.23 FM Distortion

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

Test setup: Connect modulation analyzer with distortion meter to the RF output of the
SMY.

Test: The FM distortion must not exceed 0.3%.

5.2.24 FM Frequency Response

SMY setting: Level 0 dBm, frequency 100 MHz,
FM EXT 100 kHz

Test setup: Connect AF generator to modulation input. Connect calibrated modulation
analyzer to RF output.

Test: ' 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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5.225 Incidental AM at FM

SMY setting:

Test setup:

Test:

Level 0 dBm, frequency 0.1 to 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 filter connected before to the output of the rectifier.

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

5.2.26 Stereo Modulation

SMY setting:

Test setup:

Test:

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 FMW/ M 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-to-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%.

5.2.27 PM Deviation Setting

SMY setting:

Test setup:

Test:

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 output.
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 setting. A phase deviation
error of 5% corresponds to a deviation of 500 Hz from the nominal value.

5.2.28 PM Distortion

SMY setting:

Test setup:
Test:

1062.5502.11

Level 0 dBm, 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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'5.229  PM Frequency Response

SMY setting: Level 0 dBm, frequency 100 MHz,
PM INT 12.5 rad, AF 20 Hz to 20 kHz
Test setup: Connect modulation analyzer to RF output.
Test: The modulation frequency response up to 20 kHz must be less than 3 dB.

§.230 Overvoltage Protection

SMY setting: Unmodulated, level -117 dBm, frequency 100 MHz

Test setup 1: Connect a regulated power supply unit to the RF output of the SMY via a 50-Q
resistor.

Test: Apply a DC voltage to the RF output. The overvoltage protection must trip at a
voltage of § + 0.5 V with SMY01 and 10 + 1.0 V with SMY02.

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

Test: Apply a frequency of 25 to 1040 MHz (2080 MHz for SMY02) to the RF output.

The overvoltage protection must trip at an RF power of 0.5to 1 W.
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53 Performance Test Report

ROHDE & SCHWARZ Date: .ccccococccennee veessssersteraanesrons
SIGNAL GENERATOR SMY 01/02 Name
Order No. 1062.5502.11/.12
SER. ..cccueeene.
Hom Characteristic Measure as Min Actual Max Unit
In section
1 Function of keypads and displays 52.1 - -
2 Frequency setting 522 - -
3 Settling time 524 - 60 ms
4 Output level 525
tost leve! 0 dBm
frequency response - 1 dB
5 Attenuation sat esror 526 - 1 dB
6 Non-intarrupting leve! variation 627
Error at-2dB - 02 dB
4d8 - 02 dB
6dB - 02 dB
-8dB - 02 dB
. -10dB - 02 d8
7 Output reflection coefficient 528
VSWR at < 1040 MHz - 15
> 1040 MHz - 18
8 Harmonics 529
at 10 dBm - -30 dBe
9 Spurious 5210
at 64.999999 MHz - <70 dBe
644,08 MHz - <70 dBe
640.005 MHz - -70 dBe
992.03 MHz - 70 dBe
1024.02 MHz - -70 dBe
10 SSB phase noise at 20 kHz from carrier 5211
at64 MHz - -114 dBe
100 MHz - -132 dBe
779 MHz - -114 dBe
1040 MHz - -114 dBe
2080 MHz for SMY02 - -108 dBe
1 Broadband noise {2 65 MHz 5212 - -140 dBec
1 <65 MHz - -135 dBc
12 Residual FM, CCITT, RMS 6213
620 MHZ <1 < 1040 MH2 - 10 Hz
Residual FM
(30 Hz to 20 kH2)
1040 MHzZ < f < 2080 MHz - 20 Hz
13 AF Synthesizer 5214
Level efror at 1 kHz - 1 %
Frequency emor - 5-105
1062.5502.11 5.156
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o Characteristic Msasure as Min Actual Max Unit
in section
14 AF synthesizer distortion 5214
at 1 kHz - 0.1 %
15 Ext modulation voltage window 5.2.15 087 103 vﬁﬂ_
16 AM modulation depth 5216
at 1 MHz m = 30% 278 322 %
m=80% 758 842 %
10 MHz m = 30% 278 R2 %
m=80% 758 842 %
100 MHz m = 30% 78 322 %
m=80% 758 842 %
1000 MHz m = 30% 278 32 %
m = 80% 758 842 %
17 AM distortion 5217
fmod = 1 kHz
m=30%
at1 MHz - 1 %
10 MHz - 1 %
100 MHz - 1 %
1000 MHz - 1 %
m = 80%
at1 MHz - 2 %
10 MHz - 2 %
100 MHz - 2 %
1000 MHz - 2 %
18 AM frequency response 5218
up to 10 kHz - 04 dB
up to 50 kHz - 3 dB
19 Incidental ¢M at 30% AM 5.221 - 02 red
f > 1040 MHz (for SMY02) - 04 red
2 FM deviation sefting 5222
at 1 kHz 097 1.03 kHz
3kHz 291 3.09 kHz
10 kHz 9.7 103 kHz
30 kHz 29.1 309 kHz
100 kHz 7 103 kHz
21 FM distortion 5223 - 0.3 %
2 FM frequency response §224
20 Hz to 100 kHz - 05 a8
10 Hz to 2 MHz 30 dB
1062.5502.11 5.16
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Hom Characteristic Measure as Min Actual Max Unit
in section
3 Stereo modulation 5226
Cross-tak attanuation 50 - dB
‘ Signal-1o-noise ratio 70 - dB
Unwaightad signal-to-noise ratio 76 - dB
Distortion 03 - %
24 PM deviation 8227 - 1 rad
25 PM distorion 5228 - 05 %
26 Modulation frequency rasponse 5229
20 H2 to 20 kHz - 3 d8
Z Response threshoid of overvoltage protection 5230
for RF 2 0 dBm
for DC 45 55 v
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index

A
Adaption of the power supply 1.1
Addressed commands 3.19
AF INT output 2.2;2.12
ALC bandwidth 2.13
AM

DC 5.11

distortion 5.11

frequency response 5.11
AM EXT input 2.2; 2.18
Amplitude

display 2.7
modulaton 2.13

ASCINSO and IEC charactar set 3.20
Attention line

HIGH 3.2

LOW 3.19

B

Battery 4.1

BLANK 2.3;2.18
Broadband noise 5.9

c
Calibration 4.2
Changing
modes (localtemots) 3.28
parametar units 2.6
Character set, ASCINSO and IEC 3.20
Cleaning the exterior of the instument 4.1
Command processing (IEC-bus) 3.26
Common Commands 3.9
Common Queries 3.10
Correcting an entry 2.6

D
DATA ENTERUNITS keypad 2.2; 25
Datarequest 3.15
Data request commands
device-independent 3.10
device-specific 3.6
for efror handling 327
syntax 3.12
Deviation
FM 2.15
PM 217
Device functions, resetting 3.28
Device

davice-independent setting commands 3.9
device-specific data request commands 3.6
device-specific setting commands 32
notation 3.2; 3.17

syntax: controlier to SMY 3.12

syntax: SMY to controller 3.15

AMPLITUDE 2.7
FREQUENCY 2.7
MODULATION 2.7
testng the 52
Displaying active special functions 222

1062.5502.11

messages
device-independent data request commands 3.10

11

E
Emor handling (IEC-bus) 3.27

ERRORS? (device-specific data request commands) 3.27

ESE 323

ESR 322

Event status enable register 323
Event status register 3.22
Exchanging the power fuse 1.1
Extomal reforonce 2.9

21’!

deviation saling 5.12

distortion 5.12

frequency response §5.12
Pv/pM EXT input 2.2; 2.18
Frequency

accuracy 52

display 2.7

modulation 2.15
Frequency (RF) 2.10
Front view 22

Function errors 2.8

H
Harmonic lavel 5.6
HIGH indication in the modulation display 2.18

i
{EC-bus
address 2.9; 2.28; 3.1
bus lines 3.30
command processing 3.26
connector 3.30
omor handling 327
326
Incidental AM at FM 5.13
Incidental oM at AM 5.12
Input
AMEXT 22;2.18
BLANK 2.3;2.15
ofrors 2.6
MM EXT 2.2;2.18
resistance 2.18
SEQ 23;2.21
installing option SMY-B1 12
Instrument preset 2.8
Insgument settings
recalling 2.8; 2.20; 221
storing 2.6; 2.20
Intertace
functions 3.29
messages 3.19
Internal
AF modulation frequency 2.12
reforence 2.9

K

LEVEL 2.10

LOC/NEC ADD 2.2;2.29; 3.1
PRESET 2.2;2.6;228
RCL 22,220
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SEQ 2.2;2.21

SPEC 22

STATUS 2.2;20;222
STEP 2.4;2.20

S§TO 22:220

DATA ENTERMAUNITS 2.2;25
MEMORY 22;2.8
PARAMETER ON/OFF 2.2;24
testng the 52

L
LED
REMOTE 2.2;3.1
STATUS 22;28;2.22
Level 2.10
blanking 2.15
EMF 2.12
monitoring 5.10
LEVEL key 2.10
Lithium battery 4.1
LOC/EC ADD 22; 2.29; 3.1
Local mode 3.28
LOW indication in the mockulation display 2.18

M
Maintonance 4.1

emor 29

location 0 2.21
MEMORY keypad 22;28
Modulagion

AM 213
depth 2.13;5.10
27
FM 2.15
generator 5.10
phase 2.17
pulse 2.15
sworeo 5.13
two-tone 2.18
with an extemal source 2.18
Mounting the SMY into a 19° rack 1.1

N

Non-interrupting level setting 2.11; 55
Notation of device messages 3.2; 3.17
Numevical entry of a parameter 2.5

0
Option SMY-B1 12
Output
AF INT 2.2;2.12
REF FREQ 10MHz 2.3;29
RF 22
Output reflexion 5.5
settings 2.8

Overrange/inderrange
Overvoltnge protaction 5.14

P
PARAMETER ON/OFF keypad 2.2, 2.4
Parameters

changing units 2.6

entering avalue 25

selecting 24

1062.5502.11

stop size 220
switthing on and off 2.5
varying 2.8;2.19
Phase modulaton 2.17
PM
deviation setting 5.13
distortion 5.13

frequency response 5.14
Power

fuses 1.1

supply 1.1
Powor-on status 2.9
Preparation for use 1.1
PRESET 22;28,29;,228
Pulse mocudation 2.15
Putting into operation 1.1

R

Rack adapter ZZA-83 1.1

RCL (Recall) 2.2; 2.20

Rear view 2.3

REF FREQ 10MHz output 2.3; 2.9
Reference frequency 2.9; 5.3
Remote

LED 22;3.1
mode 3.1;3.28
Replacing the lthium battery 4.1
Resetting device functions 3.28
Residual AM 5.11
Residual FM 59
RF
frequency response 5.4
output 22
selting the 2.10
Rotary knob 2.8; 2.19

]
Self-test 2.9; 2.25;4.2
SEQ
input 2.3; 2.21
koy 2.2;2.21
Sequences of instniment settings, recalling 221
Service request 3.21
Sorvice request enable register 3.23

Settling time 5.3
SMY-B1 12
SPECkey 22
Special functions 222; 2.23; 2.24;2.26
Spurious suppression 5.7
SRE 3.23
SSB phase noise 5.7
Status
byw 3.23
codes 2.25; 2.26; 2.27
messages 2.8; 225
register 3.21; 3.22, 3.23
STATUS LED and key 2.2;2.8; 222
STB a3
STEP 24;220
Step size of a parameter 2.20
STO (Store) 2.2; 2.20
4.1
Storage temperature range 4.1
Store - recall 2.8
Synchronization (IEC-bus) 3.26
Syntax of device messages
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from controller to SMY 3.12 . o
from SMY to controiler 3.15 L :

2 R s,
3¢ .3

u ) A
Universal commands 3.19 sy T

L Y

\' -
Variation 2.8;2.19

ZZA-93 1.1
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