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The Rohde & Schwarz quality
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1 Preparation for Use

1.1 Putting into Operation

Before putting the SMT into operation, please make sure that

- -the covers of the casing are put on and screwed,

- theventilation openings are free,

- nosignal voltage levels exceeding the permissible limits are applied at the inputs,
- the outputs of the instrument are not overloaded or connected incorrectly.

If these points are not observed, the instrument might be damaged.

111  Supply Voltage

The SMT can be operated at a.c. systems from 30 to 132 V and 180 to 265 V at system frequencies from 47
to 440 Hz. The power supply socket is situated at the rear of the instrument. The instrument automatically
sets itself to the voltage applied within the permissible voltage ranges. It is not necessary to set the
instrument to a certain supply voltage. : ‘

1.1.2  Power Fuses
The SMT is protected against short circuits by means of two fuses according to nameplate of the power

supply. The fuses are situated in the draw-out fuse holder which is inserted between power suppiy socket
and power switch {see below).

1.1.3  Switching On/Off the Instrument

Switch on/off: » Press power switch at the top/bottom
Fower switch When the instrument is switched off, the
marking "0 is visible at the top of the
Fuse holder power switch. :
Power supply socket The power switch can remain switched on permanently.

Switching off is only necessary when the instrument is to be
completely disconnected from the mains.

Power switch atthe rear of the

instrument

Switch on: b Press switch,

Standby check LED . . .
. Y The instrument is ready for operation.

Switch off: b Release switch,

The instrument assumes the STANDBY
mode. :
On/off switch at the front of the
instrument



1.1.4 Initial Status

Upon switching on, the instrument either automatica“y assumes the status set when it was switched off
(parameter POWER-ON STATE PREVIOUS SETTING in LEVEL-LEVEL menu) or the RF output is disconnected
(POWER-OMN STATE RF OFF).

if the instrument need not be operated from the initial status any further, a defined default status
should be established by pressing the [PRESET] key prior to making further settings.

STANDBY Mode

in the STANDBY mode the optional reference oscillator (option SM-B1) remains switched on, which
increases frequency accuracy.

Frequency accuracy after switching on when the oven-controlled reference oscillator is fitted
{option SM-B1)

When switching on from the STANDBY mode, the specified frequency accuracy is reached immediately. If
the power switch was switched off, the reference oscillator needs some minutes of warm-up time to reach
its nominat frequency. During this period of time, the output frequency does not yet reach its final value
either. In the status line in the header field of the dispiay the message “OVEN COLD" is displayed for this
time.

1.1.5  Setting Contrast and Brightness of the Display

Brightness control
Contrast control

Contrast and brightness of the display can be set by means of the contrast and brightness controls situated
betow the display.

1.1.6  RAM With Battery Back-Up

The SMT has & static read-write memory (CMOS-RAM) with battery back-up, in which 50 different
complete settings of the instrument can be stored (cf. Chapter 2, section “Storing and Calling of
Instrument Settings”). in addition, all data and/or lists the user enters himself, such as for memory
sequence and user correction of the level, are stored in the RAM. Further, all data of the calibrations
running within the instrument in the SMT are stored in the RAM (cf. Chapter 2, section “Calibration”).

A lithium battery with a service life of approx. 5 years serves to supply the RAM with power. When the
battery is discharged, the data stored will be lost. Exchanging the battery is described in Chapter 4.,



1.1.7  Preset Setting

A defined setting status is achieved by pressing the [PRESET] key.

Preset Status:

RF frequency 100 MHz

RF level ~30dBm

Reference frequency internal, adjustment off
Offsets 0

Miodutations switched off
Transient-free level setting  switched off, level attenuator mode: AUTO
Internal level control level ALC: ON

User correction jevel Ucor: OFF

LF output switched off

Sweep switched off

Memory sequence switched off

Suppression of indications system security: unaltered
Protection of calibration data protection lock: unaltered
Settings stored unaltered

Data, lists etc. étc_red unattered

{EC-bus address _ unaitered

'Beeper unaltered

Power-on state : unaltered

All parameters and circuit states, even those of operating modes which are not activated, are preset by
means of Preset.

The presettings going beyond the above list can be seen from the menu representations as of Section 2.4
which each indicate the Preset setting status.

1.2 Functicnal Test

On switching on the instrument and permanently during operation, the SMT carries out a selftest. The
ROM contents as weli as the battery of the non-volatile RAM are checked on switching on the instrument
and the RAM contents with every caliing the memory. The most important instrument functions are
automatically monitored during operation.

If an error is detected, the message "ERROR” is displayed in the status line. For further identification of
the error, press the [ERROR] key. Thereupon a description of the error/s is dispiayed (c¢f. Chapter 2, Section
"Error Messages”). Return to the menu exited by pressing the [RETURN] key.

if required, the selftests can be induced purposefully. See Chapter 2, Section “Functional Test”.
Further, internal test points can be polled by the user and the results be read out and displayed. See
Chapter 2, Section "Vottage Display of Test Points”.



1.3 Fitting the Options

Due to its variety of options, the SMT offers the possibility of providing the instrument with the
equipment exactly corresponding to the application. Newly fitted options are automatically recognized
and the relevant parameters added in the menu.

After every change of the instrument configuration, the CMOS RAM has to be cleared as the storage data
shift:

p Switch off the instrument

¥ Switch the instrument on again with the [PRESET] key pressed

The internal calibration routines VCO SYN, LEV PRESET, PULSE GEN and FM now have 1o be called up

again to restare the cleared calibration vaiues.
Thase routines are accessible via menu UTILITIES-CALIB (see also Chapter 2, section “calibration”). The
calibration routines have to be carried outin the following order: .

1. VCO SYN (synthesizer)
2. LEV PRESET

3. PULSE GEN {if instalied)
4. Fil {synthesizer)

1.3.1 Opening the Casing

> Caution:  Prior to opening the SMT unpiug the power connector.
&
L]
P ——

Remove paneling » Remove four screws in the two tilt feet at the rear of the instrument.
» Remove the upper paneling towards the top and rear.
p Turntheinstrument.
~» Remove the lower paneling towards the top and rear.
Open ventilation ducts When an option is fitted at a slot which has not been used up to now, the
appropriate ventilation duct of the plexigiass plate at the left in the casing

frame must be opened. The openings are pre-punched so that the respective
part is easy to break out.



1.3.2 Overview of the Siots

A3 Ad ATl A1Q AT A3 A2

1

AlS Option SM-B1

A2 = powersupply A7 = synthesizer

A3 = frontunit A0 = outputunit, 1.5 GHz
A4 = option A1l = outputunit, 3 GHz/6 GHz
A5 = option A1S = attenuator

Fig. 1-1 SMT - View from the top

1.3.3  Option SM-B1 - Reference QOscillator OCXO

Fitting the option » Fasten the option at the back end of the laterai opening by means of the
screw threads provided there. :
if slots A5 and A6 are both occupied, one of these modules must be
removed temporariiy.

» Feed ribbon cable W710 through the rear square cut-out to the
motherboard, insert into connector X22 and snap in the locking.

» Feed coaxial cabie W710 from socket X711 of the option through the
second cut-out along the rear transverse panel to connector X74 at the A7
module, synthesizer, via the motherboard and insert there. Fasten the
cable at the transverse panel using the cabie ties attached.



Set tuning voltage
and calibrate OCXO

Caiculate calibration value

Store calibration value

The crystal oscillator was factory-tuned to nominal frequency and the
appropriate tuning voitage indicated on the cover of the module. The
calibration vatue now has to be caiculated from this value and transferred 1o
the memory of the signal generator.

The tuning voltage is generated by a 12b-bit-D/A converter which is scaled
such that a tuning voltage of 12 voits is generated with calibration value
(CALIBRATION DATA) 4000, The calibration value is thus calcutated from the
tuning voltage (Vy,q) as follows

CALIBRATION DATA = Vyun x 4096 / 12

For checking purposes, the voltage at pin 16 of plug X22 on the motherboard
can be remeasured and corrected if necessary. A check by means of frequency
measurement may only be made after 2 warm-up of 2 hours and against a
calibrated reference.

+ Call menu UTILITIES-CALIB-REF OSC.

» Enter the calculated calibration voltage with CALIBRATION DATA by
means of the rotary knob or keypad.

b Select STORE CALIBRATION DATA

b Terminate entry using the [SELECT] key
The new calibration value is stored in the EPROM.

Note: The flash EPROM does not permit the deletion of individual data.
Thus new memory space is occupied for each calibration. If there is
no memory space available any more, the EPROM must be cleared
by an authorized service shop and be written into anew. Thus a
calibration should only be made if necessary.

1.3.4  Option SM-B2 - LF Generator

Fitting as 1st generator

Fitting as 2nd generator

As 1st generator, the LF generator is fitted at one of the rear siots A5, A6 or
A12.

» Withdraw jumper X29 at the front top of the motherboard.

» Plugjumper X3 at position 2-3 {on the right} on the option {to the right of
‘multipoint connector X50).

[f there already is a generator at one of the slots A5, A6 or A12,the LF

generator is mounted at slot A4.

b Withdraw jumper X28 on the motherboard.

b Plug jumper X3 at position 1-2 on the option.

1.3.5 Options SM-B3, SM-B8, and SM-B9 - Pulse Moduiator 1.5, 3, and 6 GHz

When fitting this option, the RF characteristics of the instrument change to such an extent that the output
jevel hasto be calibrated. This requires calibrated test instruments, a control processor and service kit SM-
Z2. For this reason, fitting should be carried out at an authorized R&S service shop. Fitting is described in
the service manual {stock number 1039,3359.24),



1.3.6  Option SM-B4 - Puise Generator

- The puise.generator is fitted within moduie A4, pulse modulator.

Fitting the option 3
b
b

Calibrating pulse generator »

Open module A4,

Fasten the pulse generator board by means of 4 screws,
Piug in connectors W10 and W11.

Screw on cover again.

Establish the following RF connections at the pulse generator:

Cabie From To " Signal
W43 AL-X43 Rear panel VIDEQ
waa Ad-X44 Rear panel SYNC

Cable 50-MHz reférence, cf. Section 1.3.12

Call menu UTILITIES/ CALIB /PULSE GEN

Select action CALIBRATE » and activate using the [SELECT] key
The start and end of the calibration are displayed. Calibration oniy takes a
few seconds.

Note: The calibration data are stored in the RAM, thus the calibration
can be repeated as often as required.

1.3.7  Option SM-B6 - Multifunction Generator

The multifunction generator is fitted at slot AS.
Remove jumper X29 at the motherboard,
For cabling the 50-MHz reference, cf. Section 1.3.9.

1.3.8 Option SMT-B19 - Rear Panel Connections for RF and LF

The SMT can be retrofitted to match rear panel connections for RF and LF for mounting into a 19" rack by
means of option SMT-B19. The mounting instructions are attached to the option.



1.3.9  Cabling of the 50-MHz Reference (REF50)

instrument with option
. . Cable from To
multifunction generator
w172 A7-X72 A5-X53
Instrument with option
stru thoptio Cable From To
pulse generator
w41 A7-X72 A&-X41
Instrument with options
s U . op Cabie From To
muitifunction generator
and pulse generator w172 AT-X72 A5-X53
W41 A5-X51 AL4-X41

1.4 Mounting into a 19" Rack

Caution: Ensure free air infet at the perforation of the side walls and air outlet at the rear of the
instrument in rack mounting.

The SMT can be mounted into a 19" rack by means of rack adapter ZZA-94 {stock no. 396.4905.00).
The mounting instructions are attached to the adapter.



2 Operation

2.1 Explanation of Front and Rear Panel
211 Elements of the Front Panel

2.1.1.1  Display
{cf. Fig.2-1, A Front panel view, display)

FREQUENCY [rm1 DEVIATION |

LEVEL % FM1 SOURCE OFF EXTL  EXT2
[MODULATION | LFGEN1 FREQ 0.4k 1k 15k Hz
LF QUTPYT -

SWEEP FM2 DEVIATION 2.000 0 kHz
MEM SEQ FM2 SOURCE LFGEN2  EXT1  EXT2
UTILITIES : LFGEN2 FREQ 27.5000 kHz
LFGEN2 SHAPE SGR  TRI  NOI

EXT1 COUPLING
EXT2 COUPLING

The display shows in the see as well
header field: ~ the current frequency and level | Section 2.2.1, Display
settings.

— status messages.
— error messages.

menu field: ~ the main menu and the submenus
selected with the current settings.

Parameters can be selected and changed in the menus
indicated.

AATA AR A - .
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2.1.1.2

Parameter field

Controls
{cf. Fig. 2-1, B front panel view, controls)

Parameters RF frequency and RF fevel can be entered
directly by means of the parameter keys, alternatively
to menu operation. Further, complete instrument
settings can be stored and called.

FREQ Opens the setting of the RF frequency via value
input or variation by means of a rotary knob.
The current menu is maintained. Return to the
menu by means of the [RETURN] key. (Setting
of the RF frequency also in the FREQUENCY
menu).

LEVEL Opens the setting of the RF level via value input
or variation by means of a rotary knob. The
current menu is maintained. Return to the
menu by means of the [RETURN] key. {Setting
-of the RF level also in the LEVEL menu).

SAVE Opens the storing of the current instrument
setting. Memory selection is effected by
entering a number {1 to 50) and is finished by
means of the [ENTER] key.

RCL Opens the calling of an instrument setting
stored. Memory selection is effected by
entering a number (1 to 50) and is finished by
means of the [ENTER] key.

Numeric input field

4 A A

Numeric values, decimal point and minus sign can be
entered by means of the digital keys.

0...9  Entersthedigit.
Enters the decimal point.
- /¢~ Entersthe minussign.

Deletes the last input (digit, sign or decimal
point) ~ key [BACKSPACE].

see as well
Section 2.2.2.5,
Use of [FREQ] and
[LEVEL] Keys

Section 2.4,
RF Frequency

Section 2.5,
RF Level

Section 2.2.5,
Storing and Catling
of Instrument
Settings

see as well
Section 2.2.2,
Basic Operating
Steps
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Unit keys with enter function

The unit keys terminate the input of values and specify
the muitiplication factor for the respective basic unit.
The basic units are displayed next to the input field
while numbers are entered. in the case of level settings,
the unit keys specify the unit.

G/n dBuY Selects Giga/nano, with RF level dBpV,
with RF level dB.

Mg uV  Selects Mega/micro, with level pv.
kim mv Selects kilo/milli, with level mV.

1x :
ENTER dB(m) Terminates entries in the basic unit and
value inputs without unit.

Selects with level dBm

Seiects with level offset and level step
width dB.

in order to change to another level unit, simply press
the unit key desired. Parameter LEVEL must be
activated, e.g. by pressing the [LEVEL] key.

see as well
Section 2.2.2,
Basic Operating
Steps

Section 2.2.2.7,
Change Unit of Level

Menu keys

The menu keys access the menus and settings within
the menus.

RETURN Returns the menu cursor to the next
higher menu ievel.

SELECT Acknowledges the choice marked by the
menu cursor

&= Moves the digit curser to the left by one
position in the marked value indication.

Moves the menu cursor to the ieft by one
position in a 1-out-of-n selection.

= Moves the digit cursor to the right by one
position in the marked value indication.
Moves the menu cursor to the right by one
position in a j-out-of-n selection,

see as well
Section 2.2.2, .
Basic Operating Steps
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Rotary knob See as well

The rotary knob moves the menu cursor over the Section 2.2.2,
positions of a menu level to choose from or varies the Basic Operating Steps
value of a parameter. The variation is either effected in
steps of one or in a step width that can be specified at | Section2.2.3,

will, Sampie Setting for
First Users

See Section 2.1.1.3, page 2.11, Inputs/Outputs.

RF See as well
ON/OFF Switches on/off the RF signai. Section 2.2.2.6,
tise of [RF ON JOFF]
MoD Switches on/off the modulation selected and [MOD ON JOFF]
ON/OFF inthe UTILITIES MOD KEY menu. Keys

R O RS T SRR
PRESET Establishes a defined instrument status. See as well
. ) Section 1.1.7,
ERROR* Indicates error and caution messages. Preset Setting
STATUS*  Indicates the instrument status. Section 2.11,
“Help Systemn
HELP* Indicates context-sensitive auxiliary text. Section 2.12
LOCAL Switches the instrument from the Status
REMOTE mode (remote control) to the | Section2.13,
LOCAL mode {manual control). Error Messages
*  Exitthe menus using the [RETURN] key. Section 3,
Remote Control

Brightness and contrast of the display can be set using See as well

the rotary knobs. Section 1.1.5, Setting
7 of Contrast and

Lo Contrast Brightness of the

— Di

= Brightness isplay

1020 000 N7 el ~ o
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The menu-quick-selection keys permit fast access to
two menus seiected.

ASSIGN Stores the current menu as menul when
the MENU1 key is pressed afterwards or as
menu2 when the MENU2 key is pressed
afterwards.

MENU1T Activates menul stored.

MENU2Z Activates menu2 stored.

See as well
Section 2.2.2,
Basic Operating Steps

The On/Off switch switches the instrument from the
standby mode to the ready-for-operation status.
Prerequisite: The power switch at the rear of the
instrument must be switched on.

STBY LED is illuminated in the standby mode.

1020 INAN N Y0

See as well
Section 1.1.3,
Switching On/Off
the Instrument

Section 2.1.2,
Efements of the
Rear Panel, Power
Switch
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2.1.1.3

inputs/Cutputs
(Cf Fig. 2-1,C Front panel view, Inputs/Qutputs)

tnputs/Outputs

PULSE

EXT1

EXT2

LF

RF

*w

Input® to trigger the pulse generator or to
directly control the pulse modulation.
Level: TTL.

Input resistance 50 Q/10 kQ, selectable.
Maximal permissible overvoltage: = 2V
input  external modulation  signal,
alternatively for AM or FM {(PM).

Input resistance > 100 k&,

Nominal voltage V. 1V

Maximal permissible overvoltage: * 15V

Input external moduiation signal for FM
(PM}.

Input resistance >100k0.

Nominai voltage Vg 1V

Maximal permissible overvoltage: = 15V

Output**  LF-signal of the internal
LF-generators LFGEN 1 and LFGEN 2.
Source resistance < 10 Q.

Output RF signal.
Source resistance 50 Q.

Options: SM-B3, SM-B4, SM-BS
Options: SM-B2, SM-BS

See as well
Section 2.6.5,

Pulse Moduiation

Section 2.6.1,
Modulation Sources

Section 2.6.1,
Modulation Sources

Section 2.7,
LF output

Section 2.2.2.6,

Use of [RF ON/ OFF]
and [MOD ON / OFE]
Key
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2.1.2 Elements of the Rear Panel
(Cf. Fig. 2-2, Rear panel view)

Outputs for control and triggering in the sweep mode. See as well

Section 2.8,
X-AX1S lLevel: 0 to 10 V. Sweep

MARKER Level: TTL

BLANK Level: TTL

LF Cut-out, provided to relocate the LF
output at the front to the rear of the
instrument.

?@ TRIGGER input to trigger sweep, memary sequence See as well

Tt and tone sequences. respective sections as

o Level: TTL to menus and
Section 2.10. 14,
input/Output

Settings (AUX /G)

REF QOutput of the internal 10-MHz reference See as well
signal with reference internal. Section 2.10.5,
Source resistance 50 Q. Reference Frequency
input for externai reference frequency 5 int/ext
or 10 MHz in operating mode external
reference.

tnput resistance 200 0.

TUNE Tuning input for the internal reference
frequency. Voltage range =10V, pulling
range + 1-10-6.
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PULSE Cut-out, provided to relocate the PULSE
input at the front to the rear of the
instrument.

SYNC Output  SYNC  signal  with  pulse
modulation.

Level: TTL
VIDEO Qutput video signal with  pulse

modutation. The signal is synchronous
with the RF puise.
Level: TTL

See as well
Section 2.6.5,
Pulse Madulation

Power switch
On when pressed at the top

- Fuse holder
J W Ftand F2

Power supply connection

See as well
Section 1.1.1,
Supply Voltage
Section 1.1.2,
Power Fuses
Section 1.1.3,

Switching On/Off the
Instrument

R$-232 RS-232 interface,
used for software update and the loading
of calibration data. The pin assignment
corresponds 1o the pin assignment of a
PC.

(Rl

{EC 625 IEC-Bus (IEEE 488)
{EEE 488 Remote-control interface

A A~ A [

See as well
Section 3,
Remote Control

See as well

Section 3,
Remote Control
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input at the front to the rear of the
instrument,

EXT2 Cut-out, provided to relocate the EXT2 !

input at the front to the rear of the
instrument.

EXTH Cut-out, provided to relocate the EXT1 ‘

RF Cut-out, provided to relocate the RF
output at the fronmt to the rear of the
instrument.

1039.2000.02 2.47 £-8



2.2 Operating Concept

2.2.1 Dispiay

100. 000 000 0 w-

FREQUENCY
LEVEL
[MODULATTON ]
LF OUTRUT
SWEED

MEM SEQ
UTILITIES

[FM1 DEVIATION |
FMI SOURCE
LFGEN1 FREQ

FM2 DEVIATION
FM2 SOURCE
LFGENZ FREQ

2 ot
OFF | LFGEN1] EXT1 ExT2
0.4k 1k 15k Hz

2.00 kHz
LFGEN2  EXT2
27.500 0 kHz

HELP LFGENZ SHAPE SQR  TRI  NOI

EXT1 COUPLING AL
EXT2 COUPLING AL

Qs P i hF b i 7 s o PR B

Main menu Submenu Setting menuy
Header field Menu cursor —-_
2 Statusiine Digit cursor

3 Menu fields

Select mark ——S

Fig.2-3  Design of the display

Header field (1) The header field of the display indicates frequency and level of the RF output signal.
In the RF-sweep operating mode, the start and stop frequencies are displayed in
two lines one above the other. The start and stop levels are indicated in the LEVEL-
sweep operating mode correspondingly.

Statusline (2) The status line below describes operating mode and operating state of the
instrument. Error messages and notes for caution are also displayed in the status
iine.

Menu fields (3) The indication fieids below the header field are reserved for the menu
representations. The image contents of these fields change as a function of the
menu selected. The field at the left-hand display margin is occupied with the main
menu, the topmost level of the menu structure. The main menu is always faded in.

Each further field adjacent at the right contains submenus.

The field ending with the right-hand display margin shows the setting menu. Ia this
menu all setting vaiues and setting states connected with the menu selected are
indicated. When accessing submenus, the higher-order menus remain in the display.
The current menu path is evident through the sefect marks.

Menu cursar The menu cursor shows the user at which position in the menu he
is. The position of the menu cursor is evident from the inverse
notation of the term (white characters on a black background)

Digit cursor As an underscore, the digit cursor marks the position which can
be varied by means of the rotary knob in & value indication.

Select mark The frame around a term marks current menus or valid settings in
the setting menu.

1039.2000.02 2 18 (]



2.2.2  Basic Operating Steps

The operating principie is explained in this section. For better understanding, please read sections
"Display” (Section 2.2.1) and "Sample Setting for First Users” (Section 2.2.3) in addition.

To operate the instrument, menus are called in the display. All setting possibilities and the current
setting status are evident from the menus. Ali settings can be made by accessing the menus.

RF frequency and RF level can also be set without menu operation using keys [FREQ] and [LEVEL].

RF signal and modulation can also be switched on/off without menu operation using keys [RF ON/OFF]
and/or [MOD ON/QFF].

2.2.21 Calling the Menus

Accessing the menus is effected using rotary knob [VARIATION], [SELECT] key and [RETURN] key.

Rotary knob Retary knob [VARIATION] moves the menu cursor over the positions of a menu
fevel to be seiected.

If a scrollbar is visibie at the left-hand margin of a menu, the menu is larger
than the screen window. 1f the menu cursor is moved to the margin of the
screen window, the covered lines become visibie,

[SELECT] key The [SELECT] key acknowledges the selection marked by means of the menu
cursor.
[RETURN] key The [RETURN] key

~ returns the menu cursor to the next higher menu level.
The menu cursor is shifted 1o the left into the preceding column of the
menu structure,

- resets the menu cursor from frequency or tevel value indication in the
header field into the menu field to the menu calied tast,

—- closes the display pages called using keys [STATUS], [HELP] and [ERROR]
again.

Settings are accessed in the setting menus ending with the right-hand display margin.

FREQUENCY T 0 4%
LEVEL £ AM SOURCE INT OFF LFGENZ
AM SODURCE EXT EXT1

LF OQUTPUT AM EXT COUPLING oC
SWEEP
MEM SEQ LFGENT FREQ 1k 3k 1Bk
UTILITIES
HEL?

LFGEN2 FREQ 27.500 0
LFGENZ SHAPE SOR  TRI NGI
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2.2.2.2 Selection and Change of Parameters

Seject
parameter

Change sefting
value

via value inputs

using rotary knob

1-out-of-n selection

1AH INAN MY

b Setthe menu cursor to the name of the parameter desired using the rotary

knob, e.g. to AM DEPTH in the AM menu, Fig. 2.4.

Setect parameters.

Press the [SELECT] key.

The menu cursor changes from the parameter selected in the left-hand
column of the setting menu to the setting value on the right, e.g. from AM
DEPTH to 100%, Fig. 2-4.

Press the first digit of the new value or minus sign.
The old value is deleted, the entry is indicated in the marked field.

Enter further digits.

Terminate the input using a unit key or, in the case of inputs in the base unit
or in the case of inputs without unit, using the [1/Enter] key.

Press the [RETURN] key.

The menu cursor wraps back to the appropriate parameter.

Set the underscore to the position of the setting value to be varied using

keys [-] [«].

Turn the rotary knob.

The position underscored is varied insteps of 1.

Note: RF frequency and RF level can alsa be varied in a step width which
can be defined arbitrarily using the rotary knob. In the respective
setting menu (FREQUENCY or LEVEL) the step width is entered as
KNOB STEP USER and the KNOB STEP set from DECIMAL to USER.
To point to the fact that the step width has been converied to the
value programmed, the underscore as a symbol of the digit cursor
disappears in the respective value indication.

Select parameters.

Prass the [SELECT] key.

The menu cursor changes from the parameter selected in the lefi-hand
coiumn of the setting menu to the current selection on the right, e.g. from
LFGEN1 FREQto 0.4 kHz, Fig. 2-4.

Set the menu cursor to the position desired within the 1-out-of-n selection
using the rotary kneb or cursor keys [ » ] fe].

Press the [SELECT] key.
The setting is made.

The selection mark which has marked the setting valid up to now wraps to
the new position.

Pressthe [RETURN] key.
The menu cursor wraps back to the respective parameter.

o Bio T2t £ o



Quick selection of

a parameter The guick selection of a parameter reduces the number of operating steps if
several parameters are set successively. The menu cursor can directly be set
further from line to line in the column of the setting values.

¥ Press the [SELECT] key.

The menu cursor wraps from the setting value of a parameter to the setting
vaiue of the parameter in the next line.

The following

is rue: - The wrap from a 1-out-of-n selection line into the next line s
effected when menu cursor and selection mark are
superimposed.

- Actions which can be carried out are skipped.
- If necessary, scrolling is triggered at window limits.
- Awraparound is effected at the end of the menu.

- The column of the setting values can be exited at each
position by pressing the [RETURN] key.

2.2.2.3 Triggering Action

L

Lines in the setting menu which are marked with the "p” symbol at the end of the line qualify an
action which can be carried out. Instruction SEARCH ONCE » in the LEVEL-ALC menuy, e.g., switches on
level control for level calibration for a short pariod of time.

Trigger action » Setthe menu cursor to the respective instruction,

» Pressthe [SELECT] key.
The action is triggered.

Whiie the action is carried out, the instruction remains framed by the
selection mark.

2.2.2.4 Quick Selection of Menu (QUICK SELECT)

The keys of the QUICK SELECT control field are used to call selected menus guickly by one keystroke.

Store
menus b Establish the desired operating status of the current menu,
b Pressthe [ASSIGN] key.
b Presskey [MENU1] or [MENU2].
The current menu is stored as menut or menu2. Thatis to say, 2 menus can
be stored intotai.
Cail
menus ¥ Press key [MENU1] or [IMENU2].

Menul or menu?2 stored is displayed. Exactly the operating status which was
current at the point of time of storing is reconstructed.
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2.2.2.5 Use of {FREQ] and [LEVEL] Keys

RF frequency and RF level can be set without menu operation as well using direct keys [FREQ] and
[LEVEL].

Key [FREQ)/ [LEVEL] » Pressthe [FREQ] or [LEVEL] key.

The frequency and/or the level indication in the header Tield of the display is
marked.

The current menu at the display is maintained.
» Alter the value via a value input or the rotary knob.

y Pressthe [RETURN] key.
The menu cursor wraps to the position marked last in the menu.

2.2.2.6 Use of [RF ON/OFF] and [MOD ON / OFF] Keys

RF signal and modulation can be switched on/off without menu operation as well using direct keys
[RF ON/ OFF] and/or [MOD ON / OFF] {see Section 2.6.1.3, [MOD ON/OFF} key as well).

Key [RF ON/OFF]/ b Pressthe [RF ON/ OFF] and/or [MOD ON/QFF] key.
IMOD ON/ OFF] The RF output signal and/or the moedulation is switched or/off,

2.2.2.7 Changing Unit of Level

For the level, the unit of the value set can be changed without a new value input.

Change
level unit » Activate LEVEL parameter.
— Pressthe [LEVEL] key or
~ set the menu cursor in the LEVEL menu 1o the setting value
of the AMPLITUDE parameter.
} Press the unit key with the desired level unit.

The level is indicated inthe desired unit.

2.2.2.8 Correction of input

Digital entries can be corrected by one of the UnivVEnter keys before terminating the input.

Key [~ /&) The backspace key deletes the value entered digit by digit. When the last digit
is deieted, the previous vaiue is displayed.

Key {RETURN] Pressing the [RETURN] key deletes the entire entry and results in the previous
value being indicated again.

For a subsegquent new input in the setting menu, the menu cursor is o be set to
the setting vaiue again using the [SELECT] key.

For a subsequent new input via the [FREQ] or [LEVEL] keys, the respective key
hias to be pressed again.

Key [FREQ)/ [LEVEL] In the case of a frequency or level input by means of the [FREQ] or [LEVEL]
keys, pressing the [FREQ] and/or [LEVEL] key again deletes the entire input.
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2.2.3  Sampie Setting for First Users
First users most quickly become familiar with the operation of the instrument if they execute the
pattern setting of this section.

First frequency and level of the RF cutput signal are set via keys [FREQ] and [LEVEL] in the DATA
INPUT fieid:

- Frequency 250 MHz

~ Level 10dBm
Operating steps Explanations
PRESET Reset the instrument to the defined state.
FREQ P 5 0 (% Setthe frequency to 250 MHz.
12 The menu cursor marks the permanent
frequency indication.
LEVEL 1 0 i’f Setthe level to 10 dBm,
e The menu curser marks the permanent ievel
indication.
SETURN Reset the menu cursor to the menu field.

The output signal is to be amplitude-modulated next.

- AMmeodulationdepth  155%
- AM signal 3-kHzsine

Operating steps Explanations

Select MODULATION menu.
’ » Set menu cursor to MODULATION using the
SELECT
MODU L.AT LON ¢ rotary knob and subsequently press [SELECT)
key. The submenu is displayed.

. Select AM submenu.
AM SILECT The AM setting menu is displayed.

Select AM DEPTH parameter,
AM DEPTH SeLEeT The menu cursor marks the setting value .

Enter moduiation depth 15.5% and acknowledge.
ENTER

Reset menu curserto AM DEPTH.

RETURN
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Operating steps Explanations

. Seiect ANM SOURCE INT.
' AM SOURCE INT j§seeecr The menu cursor marks the current
. t-out-of-n selection. '

Select LF generator! as modulation source.

. LFGEN1 . SELECT The selection mark marks LFGEN 1. AM is faded
in the status Hine as a hint that AM is switched
on.

RETURN Reset menu cursor to AM SOURCE INT.

\ ] Select parameter LFGEN1T FREQ.
LFGEN1 FREQ SELECT The menu cursor marks the current frequency
. selection.

Set the frequency of LF generator! to 3 kHz.

. 3k . SELECT The selection mark marks 3 kHz.

The indications on the display are represented
in Fig. 2-5.

The AV modulation setting is completed.

250.000 000 0 »

FREQUENCY AM DEPTH 15,8 9
LEVEL AM SOURCE INT OFf LFGENZ
AM SOURCE EXT EXT1
LF OUTPUT AM EXT COUPLING B¢

SWEEP

MEM SEQ 0.k 1k (B 15k ke
UTILITIES '

HELP
LFGEN2 FREQ 1.000 © kHz
LEGEN2 SHAPE SR TRI  NOI

=

5

RS

et

R R R R R S e R R AR R oSS

in

RS T

Fig. 2-5 Display afte
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Subseguently to the above setting, 420 MHz as new RF frequency and 12.5 kHz as the step width for
the RF frequency variation are set in the following. Parameter quick select is used, which reduces the
number of operating steps.

{Operating steps

Explanations

Reset the menu cursor to the main menu in 3 steps.
RETURN RETURN RETURN
. Seiect FREQUENCY menu.
FREQUENCY SELECT The frequency setting menu is displayed.
) Select FREQUENCY parameter.
FREQUENCY SELECT The menu cursor marks the setting value .
Enter frequency 420 MHz and acknowledge.
4 2 0 M/’11
Set menu cursor to the setting value of parameter
SELECT SELECT KNQB STEP USER.
Enter step width 12.5 kHz.
111211 .115 K/
Set menu cursor to the current KNOB STEP
SELECT salection.
Seiect USER (user-defined step width)
. USER . SELECT The selection mark marks USER.

This results in step width 12.5 kHz being used in
the case of variation using the rotary knab.

LEVEL
MODULATION
LF QUTPUT
SWEEP

MEM SEQ
UTILITIES
HELP '

FREQUENCY
OFFSET

KNGB STEP USER

KNOB STEP

EXCLUDE FROM RCL

420.000 000.0 MHz
0.0 Hz

12.500 0 khz
DEZIMAL !
oN[ GFF

1039 2000.02
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2.2.4 List Editor

The SMT offers the possibility of generating lists. Lists are used for setting sequences { memory
sequence) or for level correction which can be defined by the user (UCOR). They consist of elements
which are defined by an index and at ieast one parameter per index. Each list is marked by a separate
name and can be selected via this name. The lists are accessed in the menus assigned in each case, e.g.
to the settings sequences of stored instrument settings in the MEM SEQ menu. However, the lists are
always generated and processed in the same way and the procedures are hence explained in detail by
the example of the memory sequence mode (menu MEM SEQ) in this section. A pattern setting at the
end of this section allows the user to become familiar with the operation of the list editor.

Setting menus providing list processing are structured in two pages:

The first page, called OPERATION page in the foliowing contains the general configuration parameter
for processing a list. Further, the general list functions such as selecting and deleting the list as well as
calling an editing mode are provided. The second page, the EDIT page, is automatically displayed
when caliing an edit function and serves to enter and modify the parameters of the list.

The OPERATION page has a similar arrangement with all list editors. As an example, the OPERATION
page of the MEM SEQ menu is shown:

Menu selection: MEM SEQ

s

R0
2

omerern
&é’f

3

&

e

FREQUENCY MODE| AUTO SINGLE  STEP EXT-SINGLE  EXT-STEP
LEVEL
MODULATION RESET SEQUENCE »

LF QUTPUT
SWEEP CURRENT INDEX

MEM SEQ
UTILITIES
HELP

@

S
St

SR

i
R

e
555;
5

P
5

TR,
T

G

o

G
i

v
s

e
i

SELECT LIST... CURRENT: MSEQ2
DELETE LIST...

FUNCTION FILL ~ INSERT  DELETE EBIT/VIEW

TR
S

-

&
2%

R R R P R S S SRR i

e
R A A R R R SO ST

Fig. 2-7 OPERATION page of the MEM SEQ menu

&

2y
; 1
fggf

P>

The settings for MODE, CURRENT INDEX, etc. are irrelevant for the general description of the list
editors and are described in greater detail in Section "Memory Sequence” mode.

The last three menu lines of the OPERATION page always exist and are reserved for selecting and
deleting lists as well as for caliing the edit functions {and hence the EDIT page).

SELECT LIST Opens a selection window in which a list can be selected from the existing lists or a
' new, empty list can be generated. in thisline the active list is always displayed.

DELETE LIST Opens a selection window in which the list to be deleted can be selected.
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FUNCTION Setection of the edit function for processing the lists. The EDIT page is automatically
called through the seiection (cf. Section 2.2.4.3).

FILL Filling a tist with elements.
INSERT Insertion of elements into a list.
DELETE Deletion of elemerits of a fist.

EDIT/VIEW  Processing the individual elements.

2.2.4.1% Select and Generate List — SELECT LIST

SELECT LIST opens a selection window in which either an existing list can be selected or a new, empty
list can be generated (¢f. Fig. 2-8). By pressing the [RETURN] key, the selection window is ciosed
without changing the setting.

Select list » Mark the list desired using the rotary knob.

b Press [SELECT] key.

The selected list is included in the instrument setting, The selection window
is closed. The setected list is displayed under CURRENT.

Generate list » Mark CREATE NEW LIST p using rotary knob.

b Press [SELECT] key.

A new empty list is automatically generated which can be filled using
functions FILL or EDIT. The selection window is closed. The new list is
disptayed under CURRENT.

No modification
of the setting b Press [RETURN] key.

. Sefection: SELECTLIST

FREQUENCY MODE Fr_Jauto  sIneLy

LEVEL

MODULATION RESET SEQUENCE

LF QUTPUT
SWEE®D CURRENT INDEX

MEM SEQ

UTILITIES
HELP

{SELECT LIST...|
DELETE LIST..,
FUNCTION

e e P AOSEORNR

Fig. 2-8 SELECT-LIST selection window
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CREATE NEW LIST & Generating a new list. The name of the list cannot be selected freely in
the case of manual control. A definite list name is automatically
generated in the following form:

MSEQ<n>, with <n> € {0..9}, e.g. MSEQ1 (with memory sequence).

This applies correspondingly to the other operating modes. In the case
of level correction, UCORT wauld be generated for example. If a list is
created via |[EC bus, an arbitrary tist name can be given (¢f. Section 3).
Unrestricted access is also possible by means of the selection window.

MSEQ2 100 The list currentiy set is marked in the selection window by means of the
selection mark, here MSEQ2. In addition to the list name, the length of
the list is given, here 100 elements.

2.2.4.2 Deletion of Lists ~ DELETE LIST

DELETE LIST opens a selection window in which the list 1o be deleted can be selected. The lists are
represented together with their name and their length (cf. Fig. 2-9). By pressing the [RETURN] key the
selection window is exited without deleting a iist.

Deiete list p Mark desired list using the rotary knob.

» Press [SELECT] key.
The prompt "enter [SELECT] to delete list/sequence” is dispiayed

y Press [SELECT] key.
The list is deleted. If the prompt is acknowledged with the [RETURN] key,
however, the list is not deieted. The selection window is automatically
closed due to the acknowledgement of the prompt.

FREQUENCY MODE AUTO  SINGLE
LEVEL

MODULATION RESET SEQUENCE

LE OUTRUT
SWEEP CURRENT INDEX

UTILITIES

SELECT LIST..,
[DELETE LIST... |
FUNCTION

R RS RN SRR SRE PRI o S R D R R R R A T R R R R S SRR,

Fig. 2-9 DELETE-LIST selection window
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2.2.4.3 Edition of Lists

Due to the selection of an edit mede on the OPERATION page the EDIT page is automatically
activated. When the EDIT/VIEW function is selected, the iargest possible section of the list is displayed
(cf. Fig. 2-10). In the case of block functions FiLL, INSERT and DELETE, an input window is additionally
displayed {cf. Fig. 2-1% to 2-13}.

Functions SELECT LIST and FUNCTION are available on the EDIT page as on the OPERATION page.

Return to the OPERATION page is effected by pressing the [RETURN] key twice.

Single-value function EDIT/VIEW

By selecting the EDIT/VIEW function, the entire list can be viewed or modifications of single values be
carried out.

If the cursor marks a value in the INDEX column of the list, the £DIT mode is exited by pressing the
[RETURN] key. The menu cursor then marks FUNCTION again.

There is no separate function for storing the list. This means that every modification of the list is
transferred to the internal data set and has an effect on exiting the EDIT/VIEW function.

Selection: FUNCTION EDIT/VIEW

100. 000 000 0 -

FREQUENCY SELECT LIST... CURRENT: MSEQ2
LEVEL FUNCTION FELL INSERY DELETE EDIT/VIEW
MGDULATION ~INBEX -~ FREE 2041 - LEN 2085  —————— MEMORY = DWED ]
LF QUTRUT 08 50 ms
SWEEP 0c2 02 50 ms
003 01 ms
UTILITIES 004 23 ms
HELP 005k ag ms
606 10 ms
007

28 N ITIII TSI I ISP PIIIIIE - -

INDEX Identification of the column below, here position in the list.

FREE Space avaliable. FREE 2041 means that space for 2041 parameter elements
avaitable in the list memory intotal.

S

LEN Occupied space. LEN 2055 means that the current list occupies 2055 elements in the
list memory. '

MEMORY identification of the column below, here memory location number.

DWELL identification of the column below, here dwell time
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Select parameters

Modify parameters

Biock function FILL

¥

J

Mark the index associated to the parameter using the rotary knob or
directly enter the value of the index via the numeric keys.
Press [SELECT] key.

Parameter MEMORY is marked. if the second parameter DWELL is to be
marked, press the [SELECT] key again.

Vary the value of the parameter selected using the rotary knob or enter the
value directly using numeric keys.
Press the [ENTER] key or unit keys.

The value is included in the data set. The menu cursor marks the value of the
next column. In the last column, the menu cursor then marks the next line of
column MEMORY.

Press the [RETURN] key.

The menu cursor wraps back 1o the INDEX column. The EDIT mode is exited
by repeatedly pressing the [RETURN] key (cf. Section 2.2.4.4).

Using function FILL, a parameter, e.g. MEMORY, is overwritten with constant or linearly increasing/
decreasing values within a defined range. The input window is exited by pressing the [RETURN] key
without a modification being carried out.

if the filling range exceeds the end of the list, the list is automatically extended.

The list entry, in the example for MEMORY, with index [AT + n]is calculated as follows from the
information AT, RANGE, starting vaiue {MEMORY) and WITH INCREMENT:

MEMORYI[AT + n] = starting value (MEMOCRY)} + n-increment l {0=sn= RANGE-1)

Selection: FUNCTION-FILL

FREQUENCY SELECT LIST... ISR 10 RANGE 1
LEVEL FURCTION PARAMETER DWELL
MODULATION | . -IMDEX--FREE 2041--LEN 2055
LF QUTPUT. § 001 MEMORY
SWEEP Y 002 WITH INCREMENT
\ o3
UTILITIES |3 004
HELP N
3 008
3 6o7
N 008 EXECUTE p
Fig. 2-11 Block function FILL: input windo
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FILLAT Setting the filiing range.

AT Lower limit (index)
RANGE Number of elements to be filled.
PARAMETER Setection on which of the parameters the filling functionis to have an effect. This

menu option is eliminated if the list only includes elements with one parameter.

MEMORY input of the starting vaiue for the parameter selected. This optionis only
or DWELL displayed if a selection has been made under PARAMETER MEMORY or DWELL.

WITH INCREMENT  Input of the increment between two successive values. If 0 is entered as incre-
ment, a filiing procedure with constant vaiues is achieved. This option is only
displayed if a selection has been made under PARAMETER MEMORY or DWELL,

EXECUTE » Starts the filling sequence. After the funciion has been executed, the input
window is automatically exited. The current index points to the first element
after the processed range..

Filiirig a list After selection of function FILL, the menu cursor marks FILL AT.

b Pressthe [SELECT] key.
The menu cursor marks the value at AT.

b Vary index value using the rotary knob or enter using the numeric keys and the
[ENTER] key.

b Pressthe [SELECT] key.
The menu cursor marks the value at RANGE.

b Vary value using the rotary knob or enter using the numeric keys and the
[ENTER] key.

b Pressthe [SELECT  key,
The menu-cursor marks MEMORY or DWELL in input fine PARAMETER.

p Select MEMORY using the rotary knob (if not yet marked) and press the
[SELECT] key.
The menu cursor marks the value in input line MEMORY.

» Vary starting vaiue for column MEMORY using the rotary knob or enter using
the numeric keys and the [ENTER] key.

p Pressthe [SELECT] key. .
The menu cursor marks the vatue in input line WITH INCREMENT.

» Vary the value of the increment desired using the rotary knob or enter using
the numeric keys and the [ENTER] key.

¢ Press the [RETURN! key.
» Mark the action EXECUTE ».

» Pressthe [SELECT] key.
The filling sequence is initiated. After the function has been carried out, the
input window isautomatically exited. The menu cursor marks FUNCTION. The
EDIT page shows the end of the range that has been filled right now.
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Biock function INSERT

Function INSERT inserts the desired number of elements with constant or linearly increasing/de-
creasing vaiues before the element with the given starting index. All elements which had been stored
from the starting index are shifted to the end of the range to be inserted.

Input is effected analogously to filling a list.

By pressing the [RETURN] key the input window is exited without a modification being effected. The
menu cursor then marks FUNCTION.

The list entry, in the example for MEMORY, with index [AT +n] is calculated as foliows from the
information AT, RANGE, starting value (MEMORY} and WITH INCREMENT:

MEMORY[AT + n] = starting value (MEMORY) + n-Increment | (0SnsSRANGE=~1)

Selection: FUNCTION INSERT:

"100. 000 000 0 -

FREQUENCY
LEVEL
MODULATION
LF QUTPUT
SWEEP
UTILITIES
HELP

SELECT LIST... THSERT AT 10 RANGE 2
FUNCTION
~-INDEX--FREE 2041--LEN 2055 MEMORY

501 WITH INCREMENT
002 DWELL

263 - WITH INCREMENT
004
905
008
007 EXECUTE #
008

QSIS AT TS S S A

Fig. 2-12  Edit function INSERT: Input window

INSERT AT

MEMORY

DWELL

VWATH INCREMENT

EXECUTE »

1NRA 2100 N2

Input of the starting index and the number of the elements to be inserted.

AT Starting index before which the insert operation is to be
effective.
RANGE Number of the elements to be inseried

Input of the starting value for MEMORY,

tnput of the starting vaiue for DWELL.

Input of the increment between two successive values for MEMORY or DWELL.
If O is indicated as increment, constant values are achieved to be inserted RANGE
times.

Starts the inserting sequence. After the function has been executed, the input

window is automatically exited. The menu cursor marks FUNCTION. The EDIT
page shows the beginning of the range that has moved forward.
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Biock function DELETE

Function DELETE deletes the elements of the range indicated. This does not leave a gap in the list but
the remaining elements move forward. if the given range exceeds the end of the list, deletion until
the end of the list is effected.

Inputis analog to filling a list.

By pressing the [RETURN] key, the input window is exited without a modification being carried out.
The menu cursor then marks FUNCTION.

Selection: Function DELETE

100. 000 000 0 -

FREQUENCY SELECT LIST... ELETE 10 RANGE 2
LEVEL FUNCTION o

MODULATION -INDEX~~FREE 2041~-LEN 2055
LF QUTPUT 00t

SWEEP 002

UTILITIES 804

HELP 005

008 EXECUTE b
007
008

IS IO P . r &

Fig. 2-13 Edrt functlon DEi,ETE Input wmdow

DELETE AT tnput of the block of the list to be deieted
AT Lower fimit {INDEX)
"RANGE Number of elements to be deleted.
EXECUTE » Starts the deletion. After the function has been executed, the input window is

automatically exited. The menu cursor marks FUNCTION. The EDIT page shows
the beginning of the range that has moved forward.

2.2.4.4 Pattern Setting to Operate the List Editor

The user can become familiar with the operation of the list editor by means of the foliowing pattern
setting in the MEM SEQ menu. List MSEQ2 shall be changed using the single-value function
EDIT/VIEW:

- Memory location number of the first element 2¢

- Dwell time of the first element 15s

- Memory location number of the second element 1.

When the setting has been terminated, return to the OPERATION page of the MEM SEQ menu.

At the beginning of the operation sequence, menu MEM SEQ is calied. List MSEQ2 is active. The men
cursor marks a parameter of the setting menu on the OPERATION page (¢.f. Fig. 2-14).
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~100. 000 000 0 -

FREQUERCY
LEVEL
MODULATION
LF QUTPUT
SWEEP
UTILITIES
HELP

HODE
RESET SEQUENCE b

CURRENT INDEX

SELECT LIST...
DELETE LIST..,
FUNCTION

SINGLE  STEP  EXT-SINGLE  EXT-STEP

CURRENT : MSEQ2

INSERT  DELETE EDIT/VIEW

Operating steps

FUNCTION

SELECT

Explanations

Select the FUNCTION menu item.

. EDIT/VIEW .

SELECT

Select single-value function EDITAVIEW.
The EDIT page of the MEM SEQ menu is calied.
The menu cursor marks the index of the first
element of list MSEQ2.

SELECT

Set the menu cursor to the memory location
number value of the first element (¢.f. Fig. 2-15,A).

2|0 ix

ENTER

Enter MEMORY 20,
The menu cursor automatically wraps to the
DWELL value of the first element (Fig. 2-15,B).

ENTER

Enter DWELL 15s.
The menu cursor automatically wraps to the
MEMORY vatue of the second element.

ENTER

Enter MEMORY 1.
The menu cursor automatically wraps to the
DWELL value of the second element.

RETURN

Reset the menu cursor to the index.

RETURN

Reset the menu cursor to the FUNCTION menu
item of the EDIT page of menu MEM SEQ
{c.f. Fig. 2-15,C).

RETURN

- Mote:

120 YNARN AT

Reset the menu cursor to the FUNCTION menu
item of the OPERATION page of menu MEM SEQ.

With the return to the QPERATION page the operation of the list editor is finished.
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"~ 100. 000 000 0 w-

FREQUENCY
LEVEL
MODULATION
LF OUTPUT
SWEEP
UTILITIES
HELP

SELECT LIST...
FUNCTION
~INDEX- FREE 06245 - LEN 0010
6ot
052
003
004
oes
268
807
208

[ VDI TIITTTIITE > >

FILL INSERT

N?E;RY
02
g1
23
08
10

11

CURRENT: MSEQ2

DELETE EDIT/VIEW
OWELL
50 ms
060 s
80 ms
80 ms
.G0C
.goe
.00
.0oo

~100.000 000 0 »-

FREQUENCY
LEVEL
MODULATION
LF OUTPUT
SWEEP
UTILITIES
HELP

SELECT LIST...
FUNCTION
—INDEX- FREE 0246 - LEN 0C10
001
6oz
03
004
008
e
007
008

[P R IR = A

FILL INSERT
MEMORY
20
o2
01
23
08
i0
08
i1

CURRENT: MSEQ2
DELETE  EDIT/VIEW
DWELL

.000 s
60 ms
60 ms
000 s
.000 s
L0080 s
.000 s

~100. 000 000 0 -

FREQUENCY SELECT LIST...
LEVEL FUNCTION |
MODULATION —INDEX- FREE 0245 - LEN 0010
LF QUTPUT oot

SWEEP 002
003

UTILITIES 004

HELP Q0%
acs
067
008

Qo rrsrrrrrsrrrrss SRaF

FILL  INSERT
MEMORY
08
o1
01
23
08
10
08
11

CURRENT; MSEQZ
DELETE EDIT/VIEW
WELL
15.00 3
1.000 s
80 ms
80 ms
000 s
000 s
.00 s
.000 s

AR A SR B B A DAY OIS

Fig. 2-15, Ato C
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2.2.5 Save/Recall - Storing/Calling of Instrument Settings

50 complete instrument settings can be stored in memory locations 1 to 50.

Operating steps Expianations

Store current instrument setting in memory
SAVE 1 2 x i
ENTER location 12

Call instrument setting of memory location 12.

RCL 1 2 £ NlTXE s

The digital display during a save or recal! entry is faded in a window.

Memory location 0 has a special function. Here the instrument setting which was current prior to the
last memory recall and prior to a preset setting is automatically stored, This permits the resetting of
instrument settings which have inadvertently been deleted using Recall 0.

if an instrument setting is stored in which a sweep was switched on, the sweep is started using the
recall.

Store {EC-bus command: TFSAV 127
Call IEC-bus command: "*RCL 127
Aotes: The contents of fists, as they are used for memory sequence or for user correction (UCOR),

is nat saved in the SAVE memory. It is stored under the respective list name and can be
called. If instrument settings are called which go back to list data such as fevel setting
using UCOR, the current list contents is used. If this has been altered, it is not identical to
the list contents at the point of storing any more.

Memory Sequence is dealt with in Section 2.9.
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2.3 Menu Summary

| FREQUENCY |

| LEVEL

F————LEvEL

— ALC
- UCOR
— EMIF

| MODULATION f—————1— AM

= MV

— PM

— PULSE
~- STEREQ
—— VOR

— IL5-G5
— 1 5-LOC
—— MIKR-BCN

(Option SM-B3/B8/B9)
{Option SM-B&)
{Option SM-B6)
{Option SM-B6)
(Option SM-B6)
{Option SM-BE)

ILFOUTPUT |
| SWEEP FREQ
LEVEL
LFGEN  (Option SM-B2/B6)
IMEM SEQ |
[UTILITIES T SYSTEM GPIB
— REF OSC RS232
— PHASE SECURITY
— PROTECT LANGUAGE
— CALIB VCOSYN
-— DIAG CONFIG LEV PRESET
— TEST E TPOINT PULSE GEN (Option SN-84)
— MOD KEY PARAM REF 0SC
— AUX /O E LEVEL
- L~ BEEPER FM
HELP
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2.4 RF Frequency

The frequency of the RF output signal can be set directly using the [FREQ] key {(cf. Section 2.2.2.5) or by
accessing menu FREQUENCY.

in the header field of the display, the frequency of the RF output signal is indicated under FREQ.

In the case of frequency settings opened by means of the [FREQ] key, the value entered directiy is the
frequency of the RF output signai.

The input value of frequency settings effected in the FREQUENCY menu considers the offset in
calculation (¢f. Section 2.4.1). This offers the possibility of entering the desired output frequency of
possibly series-connecied instruments such as mixers in the menu.

Note: Further settings: Frequency sweep Menu SWEEP
LF frequency Menu MODULATION
Menu LF OUTPUT
int./ext. reference frequency Menu UTILITIES-REF OSC
Phase of the output signal Menu UTILITIES-PHASE

Menu selection: FREQUENCY

100. 000 000 0 »-

FREQUENLY 100, 000 000 0 MHz
LEVEL OFFSET 0.6 Mz
MOBULATION
LF QUTPUT
SWEEP KNOB STEP USER 1,000 GO0 O MHz
MEM SEQ KNOR STEP USER
UTILITIES EXCLUDE FROM RCL

HELP

T T

Menu FREQUENCY

(preset setting)

.............................

Fig. 2-16

FREQUENCY Input value of the RF frequency considering the OFFSET input value. The
frequency of the RF output signal is determined by input values FREQUENCY and
OFFSET (cf. Section 2.4.1 Frequency Offset).
IEC-busshortcommand FREQ T100E6

OFFSET input value of a frequency offset, e.g., of a series-connected mixer (cf. Section

2.4.1, Frequency Offset).
IEC-bus short command  :FREQ:OFFS 0

KNOB STEP USER  Input value of the step width for frequency variation using the shaft encoder.
The RF frequency is varied in the step width entered if KNOB STEP is set to USER.
IEC-busshort command  (FREQ:S5TEP 1MHz

KNOB STEP DECIMAL: Variation step width corresponding to the position of the digit
cursor. :
USER: “User Defined”, variation step width as entered under KNOB STEP
USER.

EXCLUDE FROM RCL OFF The saved frequency is loaded when instrument settings are loaded with
the [RECALL] key or with a memory sequence,
{EC-bus short command FREQ:RCL INCL
ON The RF frequency is not loaded when instrument settings are loaded, the
current settings are maintained.
IEC-bus short command (FREQ:RCL EXCL
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2.41  Frequency Offset

The SMT offers the possibility of entering an offset (OFFSET) of possibly series-connected instruments
in the FREQUENCY menu. The indication/input value under FREQUENCY considers this input and
represents the frequency value of the RF signal at the output of these instruments (cf. Fig. 2-17}.

input values FREQUENCY and OFFSET in the FREQUENCY menu have the foliowing connection with
the frequency of the RF output signatl:

FREQUENCY ~ OFFSET = output frequency

An offset input does not cause a variation of the RF autput frequency, but only a variation of
indication value FREQUENCY in the FREQUENCY menu.

The RF output frequency of the SMT is indicated in the header fieid of the dispiay. It can be entered
directly, i.e. without considering the offset using the [FREQ] key.

The offset setting aiso remains effective with the frequency sweep.

Input vaiue
OFFSET
{FREQUENCY menu)
L.O.
v | o F Y
> L Mixer —
RF output frequency Input vaiue FREQUENCY
(key [FREQ], header fieid} {FREQUENCY menu)}

Fig. 2-17  Exampie of a circuit with frequency offset

2.5 RF Level

The RF output level can be set directly using the [LEVEL] key {cf. Section 2.2.2.5) or by accessing the
LEVEL menu.

tn the header field of the display, the set RF output level is indicated under LEVEL.

The input value of level settings opened using the [LEVEL] key directly corresponds to the RF output
level.

The input value of the level settings effected in the LEVEL-LEVEL menu mathematically considers the
offset of an attenuation/amplification eiement which is possibly series-connected {cf. Section 2.5.1).
This offers the possibility of entering the desired level at the output of series-connected instruments,
the SMT then alters the RF output fevel correspondingly. The offset can also be entered in the LEVEL-
LEVEL menu.

dBm, dBpV, mV and uV can be used as level units, The 4 unit keys are directly labelled with these units.
in order to change to another level unit, simply press the desired unit key.

Notes: - The message UNLEVELED is displayed in the status line if the level set in the overrange
is not reached.

~ Furthersettings:  Levelsweep  menu SWEEP

Menu seiection: LEVEL - LEVEL
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FREQUENCY
LEVEL

MODULATION
DIGITAL MGD
LF QUTPUT
SWEEP

LIST

MEM SEQ
UTILITIES
HELP

[CEvel]
ALC
ucoR
EMF

OFFSET

LIMIT

ATTENUATOR MODE
ATTEN FIXED RANGE
KNGB STEP USER
KNOB STEP

POWER RESOLUTION
POWER-ON STATE
EXCLUBE FROM RCL

-30.0 dBm
0.0 dB
+15 dBm

AUTON FIXED

-80 dBm TO

~30 dBm

1.0 &8

DEZIMAL; USER
0.1 01

RF OFF|

PREVIQUS SETTIN

ON | OF

dB8

Fig. 2-18
AMPLITUDE

OFFSET

LIMIET

ATTENUATOR MODE

ATTEN FIXED RANGE

KNOB STEP USER
KNOB STEP

POWER RESOLUTION

POWER-ON STATE

/MmO AAS A

T OO0

Menu LEVEL {preset setting}, POWER RESOLUTION issetto 0.01 dB

input value of the RF level_considering the OFFSET input value. The level of
the RF output signal is determined by input values AMPLITUDE and OFFSET
{cf. Section 2.5.2, Level Offset).

IEC-bus short command -POW -30

tnput value of the level offset of the RF output level compared to the input
value of the RF level indicated in the LEVEL menu. Input in dB {cf. Section
2.5.1, Level Offset).

IEC-bus short command POW.OFFS 0

input value of level limitation. This value indicates the upper limit of the level
at the RF output connector. If a level above this limit is attempted to be set, a
warning is displayed in the status line.

IEC-bus short command POWLIM 16 dBm

AUTO Normal operation. The attenuator switching mechanically
switches in steps of 5 dB, the switching points being fixed.
|IEC-bus short command :OUTP.AMOD AUTO

FIXED Level settings are effected without switching the attenuator (cf.

Section 2.5.2, Interrupt-free Level Setting).
lEC-bus short command  OUTP:AMOD FIX

indication of the level range in which the fevel is set without interruption in
the "ATTENUATOR MODE FIXED" operating mode.

input value of the step width for level variation using the rotary knob. The RF
level is varied in the step width entered if KNOB STEP is set to USER.
iEC-bus short command POW!:STEP 1

DECIMAL Variation step width according to the position of the digit cursor.
USER User Defined, variation step width as entered under KNOB STEP
USER.

Selection of resolution of LEVEL display. For level range - 99.9 dBm to
+ 16 ¢Bm the resolution for the level display can be setto 0.1 dB or 0.01 dB.

Selection of the state the RF outputis to assume after power-on ofthe unit.
RF OFF Output is switched off

PREVIOUS SETTING Same state as before switch-off

|EC-bus short command :OUTP:PON UNCH :



EXCLUDE FROMRCL  OFF The saved RF tevel is loaded when instrument settings are loaded with
the [RECALL] key or with a memory sequence.
ON The RF level is not toaded when instrument settings are loaded; the
current settings are maintained.
IEC-bus short command POW:RCL EXCL

2.5.1 Level Offset

The SMT offers the possibility of entering the offset (OFFSET) of a possibly series-connected
attenuator/amplification element in the LEVEL-LEVEL menu. The indication/input value under
AMPLITUDE considers this input (see below) and represents the level value of the signal at the output
of the series-connected instrument {cf. Fig. 2-19).
Input vaiues LEVEL and OFFSET in the LEVEL menu have the following connection with the RF output
fevel:

LEVEL — OFFSET = output level
An offset input does not effect an alteration of the RF output ievel, but only an alteration of the
LEVEL indication value in the LEVEL menu. The offset is to be entered in dB.
The RF output level of the SMT is indicated in the header fiels of the display. It can be entered directly,
i.e. without considering an offset, using the [LEVEL] key.
The offset setting aiso remains effective in the ATTENUATOR MODE FIXED operating mode and with
tevei sweep.

tnput value
OFFSET
LEVEL men
SMT o § ‘ v
. Attenuation/
= Amplification —
RF output level input vaiue AMPLITUDE
{{LEVEL] key, header field} {LEVEL menu}

Fig.2-19  Example of a circuit with level offset

2.5.2 Interrupt-free Level Setting

In the ATTENUATOR MODE FIXED operating mode, level settings within a 20-dB range are carried out
without interruption. An electronic attenuation setting is used instead of the interrupting attenuator.

2.5.3  Switching On/Off Internal Level Control

Menu LEVEL-ALC offers access to settings for level controt.

Level control can be deactivated and various bandwidths of the level control can be switched on.
Switching off level control (ALC STATE OFF) switches over the internal level control into a sample-and-
hoid operation. in this operating mode, ievel control is automatically switched on for a short period of
time after every level and frequency setting, and then the level control is heid at the value achieved.
Switching off the level control is used with multi-transmitter measurements to achieve a larger
intermodulation ratio.

Bandwidth setting infiuences the AM noise of the output signal. The bandwidth of the ieve! control
has the same effect as a filter of the same bandwidth.

Menu selection: LEVEL - ALC
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S

o

35

FREQUENCY ofF [oN ]
fEEVEL | SEARCH ONCE

MODULATION BANDWIDTH 100k 500k Hz
LF QUTPUT
SWEEP

MEM SEQ
UTILITIES

B

crorores S
T
s

=

Fig. 2-20  Menu LEVEL-ALC (preset setting)
STATE ON Normal state. Internal level control is permanently switched on.
IEC-bus short command POW:ALC ON
OFF Internal level control is deactivated. In this state no AM is possible.
IEC:bus short command POWALC OFF

SEARCH ONCE » Manual short-time switching on of the level control for level calibration in the
ALCSTATE OFF operating mode.
IEC-bus short command POWALC ON; ALC OFF

2.5.4 internal Level Control - Bandwidth Selection

BANDWIDTH Selection of the bandwidth of the level control.
AUTO The bandwidth is automatically adapted to the operating conditions.
IEC-bus short command POW:ALCBAND:AUTO ON
100kHz Bandwidth narrow. This setting improves AM noise with carrier offset
> 100 kHz. However, the AM bandwidth is restricted.
IEC-bus short command  POW:ALC:BAND 100kHz;BAND:AUTO OFF

500 kHz Full bandwidth .
IEC-bus shortcommand  POW:ALC BAND 500kHz, BAND:AUTO OFF

2.5.5 UserCorrection (UCOR]}

Function "User Correction” can be used to create and activate lists in which arbitrary RF frequencies
are assigned level correction values. Up to 10 lists with a total of 160 correction values can be
compiled. For frequencies which are not inciuded in the list the level correction is determined by
means of interpoiation of the nearest correction values.
When user correction is switched on, the LEVEL indication is completed by the indication UCOR (User
Correction) in the header field of the display. The RF output level is the sum of both values.

LEVEL + UCOR = output level
if the offset setting is used at the same time, the LEVEL indication value is the difference of the input
values AMPLITUDE and OFFSET of the menu LEVEL.

AMPLITUDE — OFFSET = LEVEL

The user correction is effective in all operating modes if switched on.
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Menu selection: LEVEL - UCOR

100. 000 000 0 -

| FREQUENCY LEVEL OFf
- AL
1 MODULATION
LF OUTPUT EMF
SWEEP
MEM SEQ
UTILITIES
HELP
SELECT LIST... CURRENT: UCOR 1
DELETE LIST...
FUNCTION FILL  INSERT DELETE  EBIT/VIEW

R O N RIS O

R

Me

A T T s

nu LEVEL-UCOR ~ OPERATION page

Fig. 2-21

STATE Switching onfoff user correction.
{BC-bus short command CORR ON
SELECT LIST... Seiection of a list or generation of a new list (¢f. Section 2.2.4, List Editor).
EC-bus short command {CORRCSET "UCORt”
DELETE LIST... Deletion of a list (¢f. Section 2.2.4, List Editor).
|EC-bus short command CORR:CSET:DEL "UCORT”
FUNCTION Selection of the editing mode to process the selected list (cf. Section 2.2.4, List

Editor).

iEC-bus short command {CORR.CSET:DATA:FREQ 100MHz, 102MHz,...
‘CORR:CSET:DATA:POW 1dB, 0.8d8,...

100. 000 000 O - P+

FREQUENCY SELECT LIST,,. CURRENT:; UCOR 1
FUNCTION FILL  INSERT DELETE  EDIT/VIEW
MODULATION INDEX - FREE 70 ~ LEN 10 =—FREQUENCY UCOR

LF DUTPUT 005 165.006 000 © MHz 1.9
SWEEP 008 107.006 000 © MHz
MEM SO 007 108.000 CO0 O MHz
UTILITIES 008 108.60C 000 § MHz
HELP 009 111.000 000 O MHz
010 112.000 000 0 MHz
011 113.00G 000 0 MHz
012 114.00C 0OC O MHz

o+ 4 o+ + o+ 4+

L VIV AT IIIIIIINYS - A 2

At S A A B B D B SR

Fig. 2-22  Menu LEVEL-UCOR ~ EDIT page
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2.56 EMF

The signal level can also be set and indicated as the voitage of EMF (open-circuit voltage).

EMF is displayed in the header field of the display after the unit of the level indication if one of units
dBupv, mVor pVis selected.

Menu seiection: LEVEL - EMF

100. 000 000 O -

FREQUENCY
Lever 1
MODULATION
LF OuTPyT
SWEEP

MEM SEQ
UTILITIES
HELP

Fig. 2-23 Menu LEVEL-EMF (preset setting)
STATE ON Voltage value of the level is the veoltage of EMF,
OFF Voltage value of the level is voltage at 50 Q.

2.5.7 [RF ON/OFF] Key

The RF output signal is switched on and off again using the [RF ON/ OFF]} key. This does not influence
the current menu. When the output signal is swiiched off, the message "RF OFF" is displayed in the
LEVEL indication of the header field. if RF OFF is displayed, the 50-Q source resistance is maintained.

IEC-bus short command - OUTP OFF

2.5.8 Reset Overioad Protection (SMT02/03 only)

SMT02 and SMTO03 are protected against overload by an external signal which is fed into the RF
output. If an external signal is too high, the overload protection responds. This state is indicated by
means of the message "RF OFF" in the LEVEL indication in the header field and the message
"OVERLOAD" in the status line. SMT06 is not protected against overioad, the {EC/IEEE-Bus command
being ignored

¥ Resetthe overioad protection by pressing the [RF ON/ OFF] key.

|[EC-bus short command OUTP:PROT:CLE

The SMTO6 doesn't have an overload protection.
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2.6 Modulation

The SMT offers the following moduiations:
- Amplitude modulation (AM)

- Frequency modulation (FM)

~ Phase modulation (PM)

-~ Pulse modulation (PULSE) *

- FM-stereo modulation {STEREQ) *

~ VOR/LS medulation (VOR, ILS-GS, (LS-LOC, MKR BCN} * * Only with option

Internal or external modulation sources can be used for ali modulations.

2.6.1 Modulation Sources

Internal Moduiation Sources
internal modulation generators LF GEN1 and LF GEN2 are available for AM, FM and PM dependi ng on
the equipment. For a more detailed description, ¢f. Section 2.6.2.1, LF Generator.

For internal puise moduiation, the instrument can be equipped with a pulse generator (option
SM-B4). For a more detaited description, cf. Section 2.6.5.1, Pulse Generator.

External Modulation Sources

The appropriate input sockets to the different modulations in the case of external supply can be taken
from table 2-1. External AM, FM and PM can be AC or DC-coupled.

Table 2-1  Input sockets for the different types of modulation

inputs
Modulation
EXT1 EXT2 PULSE

AM X

FIY X X

EM2 X

PMY X X

PM2 X

PULSE X
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The external modulation signal must show a voltage of V. = 1V {V. = 0.707 V) in order to maintain
the modulation depth or deviation indicated. Deviations of more than %3 % are signalled in the
status line by means of the foliowing messages {(cf. table 2-2). Monitoring s oniy active if the inputs
are AC-coupied.

Table 2-2  Status messagesin the case of a deviation from
the rated vaiue at the external modulation input

Message Deviation

EXT1-HIGH Voltage at EXT? too high

EXT1-LOW Voltage at EXT1 too low

EXT2-HIGH Voltage at EXTZ too high

EXT2-LOW Voltage at EXT2 too low

EXT-HIM! Voltage at EXT1 and EXT2Z too high
EXT-LO/LO Voltage at EXTt and EXT2 too low
EXT-HVLO Voltage at EXT1 too high and EXTZ too low
EXT-LO/MI Voltage at EXT1 too low and EXT2 too high

2.6.1.1 Simultaneocus Modulation

Basically, every combination of AM, FM and pulse modulation is possible. Instead of FM, phase
modulation (PM) can be switched on as well. There are only restrictions for modulations of the same
kind and for the multipte use of the 2nd LF generator (cf. table 2-3).

Two-tone AM is possible by simultaneously switching on the external and internal source.

Two-tone FM or two-tone PM is possibie by simultaneously switching on FM1 and FM2 or PM1 and
PM2. For FM1 and FM2 (PM1 and PM2) separate deviations can be set and separate sources switched
on.

Note: With two-tone modulation please observe that the set deviation or modulation depth is
valid for one signal and the sum deviation ar sum modulation depth is determined by
adding both signals. This results in overmodulation if the maximal value for deviation or
modulation depth is exceeded.

To guarantee a deviation error of max. 3%, the ratio of the two deviations has to be
< 100 with dual sound FM/PM. '

2.6.1.2  Alternate Switching Off of Modulations

Due to the muitiple use of some functional modules in the instrument some modulations cannot be
set at the same time (cf. table 2-3). in the case of manual control, incompatible modulations deactivate
one another, a short-time warning is displayed in the status line.

Note: The [EC-bus control according to SCPI forbids the mutual influence of types of

muodulation on one another, in the case of remote control, an error message is outputted
when the attempt is made to switch on incompatible types of modulation (cf. annex B).
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Table 2-3 Modulations which cannot be operated simuitaneousty.

AM | AM | AM | EMT | FMT | FM2 | FMZ | PMT | PMY | PM2 | PM2 MCR-
INT1 | INT2 [ EXTTHINTT [EXTH.2] INT2 [EXTL.2] INTT [EXT1.2! INT2 JEXT1.2 Stereo | VOR | i35 1 4w
AM INT1 X | X | X
AM INT2 ‘ X X x
AM EXT1
anm INTY O X X X x
'FNH EXT,2 O X x X X
,smz INT2 M X X x X X X | X | X
tmz EXT1.2 M X x X X X
lpm INT1 X X X x i X
iPN!i EXT1.2 X X X X 0 X
Imz T2 X X x x [ X X X X
IPME EXT1,2 X X X X O X
Sterec X X X X b d X X X X
VOR x | x X X
In_s x| X X x X
IMCR-BCN x X X X X x

X Mutual switching off in the case of manuai controt
inthe VOR- (ILS..Y menu AM EXT can be added as an own parameter
0 Switching off by means of T-out-of-n selection

2.6.1.3  [MOD ON/OFF] Key

The modulations can directly be switched on/off using the key or by accessing the MODULATION
menu. When switching on using the [MOD ON/OFF] key, the moduiation sources which are set in the
modulation menus are used.

The [MOD ON/OFF] key can either be effective for all modulations or for a selected moduiation. The
selection for which modulation the [MOD ON/OFF] key is effeciive is made in the UTILITIES-MOD KEY
menu. {cf. Section "Assigning Modulation to [MOD ON/OFF! Key”).

When selecting a certain type of modulation, each pressing the [MOD ON/OFF] key switches on or off
the modulation selected.

In the case of seiection "all modulations”, the [MOD ON/OFF] key has the following effect:

~ Atteast one modulationis active:
Pressing the [MOD ON/OFF] key switches off all active modulations. Which modulations were active
is stored.

- No modulationis active:
Pressing the IMGD ON/OFF] key switches on the modulations which were jast switched off using the
[MOD ON/OFF] key.
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2.6.1.4 LF-Generator

The SMT is equipped with a fixed-frequency generator as internal moduiation source as a standard.
The generator supplies sinusoidal signals of the frequencies of 0.4, 1, 3and 15 kHz.

In addition to the standard equipment, the SMT can be eguipped with the following optionai LF
modulation sources:

-~ LF-generator, option SM-B2

- Multifunction generator, option SM-B6

It is possibie to fit two optional modulation sources unless option SM-B3, pulse modulator, is fitted. If
two options are fitted, the access to the internal standard generator is eliminated. The different
passibilities of modulation generator fitting are visible from table 2-4:

Tabte 2-4 Modulation generators as component parts

LF-Generator 1 LF-Generator 2

Standard generator -—

Standard generator Optian SM-B2, LF-generator
Standard generator Option SM-B6, multifunction generator
Option SM-B2, LF-generator Option SM-B2, LF-generator
Opticn SM-B2, LF-generator Cption SM-BE, multifunction generator

The seiection of the waveform and frequency of the internal moduiation signals can be made in one
of the moedulation menus { AM, FM, PM) as well as in the LF-output menu.

Notes: ~ In conformance to the possibilities of the modulation generator options fitted, there
are differences in the modulation menus for AM, FM and PM.

~ The settings LFGEN SHAPE NOI and LF sweep deactivate one another.
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26.2 Amplitude Modulation

Menu MODULATION-AM offers access to settings for amplitude modulation.

- In the level range from 7 dBm to 13 dBm, the specified AM data are only guaranteed
for a linearly decreasing modulation depth with a rising level. When a modulation
depth is set that is too high, "WARNING” is displayed in the status line or the message
"WARN -221 Settings conflict; AM forces level into overrange” is displayed after
pressing the ERROR key.

- Modulations AM, VOR, ILS and MKR BCN deactivate one another.
Settings AM SOURCE INT = LFGEN2 and STEREQ deactivate one another as well.

MNotes:

Menu selection: MODULATION- AM

AM DEPTH

AM SOURCE INT
AM SGURCE EXT
AM EXT COUPLING
AM PCLARITY

FREQUENCY
LEVEL

{MOCULATION |
LF OUTPUT
SWEEP
MEM SEQ
UTILITIES
HELP

30.0 %
LFEEN2
EXT1

Lacl  oc
v

0,4k

["OFE} LFGENI

LFGENT FREQ 3k 18k Hz
LFGENZ FREQ

LFGENZ SHAPE

1.000 0 kHz
SGR TR NOI

Fig. 2-24 Menu MO

(LFGEN2Z}

T

ULATION-AM (preset setting), fitted with option SM-B2, LF-generator

AM DEPTH Input value of the modulation depth.
[EC-busshortcommand -AM 30PCT
AM SOURCEINT Selection of the internal source.
[EC-busshort command AM:SOUR INT1;STAT ON
AMSOURCEEXT Selection of the externai source.
[EC-bus short command AM:SOUR EXT; STAT ON
AM EXT COUPLING Selection of the kind of coupling AC or DCwith external suppily.
IEC-busshort command CAMEXT:COUP AC
AM POLARITY Selection of the polarity of amplitude modulation.

LFGEN1 FREQ

LFGEN2Z FREQ

LFGENZ SHAPE

1039.2000.02

NORM A positive modulation voltage generates a higher output level.
INV The AM polarity is inverted.
tEC-bus short command AM:POL NORM

Selection of the frequency of the 15t LF generator.
[EC-busshort command AM:INTT:FREQ 1kHz

input value of the frequency of the 2nd LF generator.
[EC-bus short command  AM:INT2:FREG 1kHz

Selection of the waveform of the 2nd LF generator.
|[EC-bus short command  :SOURZ:FUNC SIN

2.49 F-8



2.3  Frequency Modulation

Menu MODULATION-FM offers access to settings for frequency modulation,

Note: The following modulations cannot be sef simultaneously and deactivate one another:

FM and PM; FM2 and STEREO, FM2 SOURCE = LFGEN2 and VOR, ILS, MKR BCN

MODULATION-FM

Menu selection:

100. 000 000 O

FREQUENCY 3 FM1 DEULATION 10,0 KkHz

LEVEL w1 | FmMi SouRCE OFF  LFGEN1 _EXTT  EXT2
[MODULATION] | M 1 LFGENL FREQ 0.4k 3k 15k Hz

LF QUTPUT PULSE |3

SWEEP } FM2 DEVIATION 10.0 kHz

MEM SEQ Y FM2 SOURCE LFGEN2  EXT?
UTILITIES Y LFGEN2 FREQ 1.000 0 kHz

HELP Y LFGENZ SHAPE SQR  TRI  NoI

. Y EXTI COUPLING AC 1 DC

Y EXT2 COUPLING AC | DC

e ——————— v CALIBRATE DC-OFFSET )

Fig. 2-25  Menu MODULATION-FM (preset setting), fitted with option SM-B2, LF-generator

{LFGEN2).

FM1 DEVIATION

- FM1 SOURCE

LFGEN1 FREQ

FiMi2 DEVIATION

input value of the deviation for FM 1.
[EC-bus short command  FMT 10kHz

Switching on and off FMi1 and selection of the modulation source.
|[EC-bus short commands  FM1:SOUR INT; STAT ON

Selection of the frequency of the 1st LF generator.

[EC-bus short command FMT:INT:FREQ 1kHz

Input vaiue of the deviation for FM2.
IEC-bus short command  FM2 10kH:z

FVI2 SOURCE Switching on and off FM2 and setection of the modulation source.
IEC-bus short command FM2:STAT OFF

LFGENZ FREQ Input vaiue of the LFGEN2 frequency.
IEC-bus short command  FMZ2:INT:FREQ TkHz

LFGEN2 SHAPE Selection of the waveform of the 2nd LF generator.

EXT1 COUPLING

EXT2 COUPLING

1020 2NNHN N

IEC-bus short command  :SQURZ2:FUNC SIN

Selection of the type of coupling AC or DC for the external input EXT1.
[EC-bus short command  :FMT1EXTI:COUP AC

Selection of the type of coupling AC or DC for the external input EXT2.
IEC-bus short command  FMT:EXT2:COUP AC

RN




CALIBRATE DC-OFFSET »  Triggers the calibration of the carrier mean frequency. DC offsets in the
modulation path and of the source are compensated for.

Caution: In the case of an AC-coupling of the modulator, CALIBRATE
DC-OFFSET » is not possible. The modulator is DC-coupled with
settings EXTT DC and EXT2 DC, also in combination with other
inputs.

[EC-bus shert command JCALFM:OFFS?

2.6.3.1 FM Deviation Limits

The maximal deviation depends on the RF frequency set (¢f. Fig. 2-26). It is possible to enter a
deviation that is too high for a certain RF frequency or to vary the RF frequency to a range in which
the deviation can no [onger be set. In this case the maximally possible deviation is set and an error
message is displayed.

in the RF range 93.75 MHz to 130 MHz a different synthesis range is selected depending on the
deviation set. If the deviation is smalier than 80 kHz, the synthesizer is in the division range with
optimal spectral purity. If the deviation set is larger than 80 kHz, the extended heterodyne band is
automatically selected.

maximal
FiM deviation
{MiHz]
49T
2Qumdi
10— extended
neterodyne band

2,5

1,25

G408

0,005 67 130 18753 375 750 1500 3000 6000
. RF frequency [MHz]
Fig. 2-26 Dependency of the FM maximal deviation on the RF frequency set
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2.6.4 Phase Modulation

The PM menu offers access to settings for phase modulation.

MNote: The following modulations cannot be set simultaneously and deactivate one another:

Menu selection:

PM and FM
PM and STEREO
PM2 SOURCE = LFGENZ and VOR, ILS, MKR BCN

MODULATION - PM

100. 000 000 0 w-

EXT1 COUPLING [acloc
EXT2 COUPLING [ac]nc

e ——
FREQUENCY g FpA BEVLATION 1.00 rad
c u.
LEVEL ™ T PM1 SOURCE LFGEMT  EXTH EXT2
[MODULATIONT | [BW_] | LFGENI FREQ 9.4k 3k 15k He
LF QUTRUT PULSE | X
- -
SWEEP :\: PM2 DEVIATION . 1.00 rad
MEM SEQ X PM2 SCURCE LFGENZ  E£XT2
UTILITIES § LFGENZ FRED 1.000 0 kHz
HELP % LFGEN2 SHAPE SOR  TRI NOI
N
™
N
~
X
w

PM BANDWIDYH 100kHz! 2MHz

Fig. 2-27  Menu MODULATION-PM (preset setting), fitted with option SM-B2, LF generator

(LFGEN2).
PM1T DEVIATION

PM1 SOURCE
LFGEN1T FREQ
PM2 DEVIATION
PM2 SOURCE
LFGEN2 FREQ
LFGENZ SHAPE
EXT COUPLING .
EXT2 COUPLING

PM BANDWIDTH

L ¥a%e Talie TaVa¥alatsl

Input value of the deviation for PM1 (¢cf. Section 2.6.4.1, PM Deviation Limits).
IEC-bus short command  PMT TRAD

Switching on and off PM1 and selection of the modulation source.
IEC-bus short command  PMT.SOUR:INT: STAT ON

Selection of the frequency of the 1st LF generator.
[EC-bus short command  PMT:INT:FREQ 1kHz

Input value of the deviation for PM2 (¢f. Section 2.6.4.1, PM Deviation Limits).
IEC-bus short command :PM2 1RAD

Switching on and off PM2 and selection of the modulation source.
[EC-bus short command  :PM2:SOUR INT,;STAT ON

Input value of the LFGEN2 freguency.
|[EC-bus short command  :PMZ2:INT:FREQ 1kHz

Selection of the waveform of the 2nd LF generator.
IEC-bus short command (SOUR2.FUNC SIN

Selection of the type of coupling AC or DC for external input EXT1.
IEC-bus short command PM:EXT1:COUP AC

Selection of the type of coupling AC or DC for external input EXT2.
|EC-bus short command PMIEXT2:COUP AC

Selection of the modulation bandwidth.
{EC-bus short command PM:BAND 100kHz



2.6.4.1 PV Deviation Limits

The maximal deviation depends on the RF frequency set and on the PM bandwidth (cf. Fig. 2-28). It is
possible to enter a deviation that is too high for a certain RF frequency or to vary the RF frequency to a
range in which the deviation can no longer be set. In this case the maximally possibie deviation is set
and an error message displayed.

In the RF range 67 MHz to 130 MHz a different synthesis range is selected depending on the deviation
set. If the deviation is smali, the synthesizer is in the division range with optimal spectral purity. If the
deviationislarge (shaded area), the extended heterodyne band is automatically selected.

PM bandwidth
2MHz 100 kHz

maximal 20 ] 400
PM deviation
{radi 10—+ 200
507 1007 T extended
heterodyne band
25 | 50
1,251 25
0,625 T 123
0377625
0,005 67 130 1873 375 7540 1500 3000 6000

RF Frequency {MHz]
Fig.2-28  Dependency of the PM maximal deviation on the RF frequency set

2.6.5 Puise Modulation

The pulse moduiator can be controlled by an external source as weil as by the internal pulse
generator. in the case of external controi, the external source directly feeds the puise modulator. The
envelope of the RF is identical to the control signal. In the case of control by the internal pulse
generator, the pulse form of the pulse generator determines the envelope of the RF. Pulse delay, pulse
width and period can be set.

The polarity of the pulse modulation is selectable. With POLARITY = NORM, the RF level is on with
HiGH level at modulation input PULSE. The input resistance is seiectable between 50 Q and 10 kQ.

2.6.5.1 Pulse Generator

As an internal modulation source, the pulse generator offers the possibility to set single and double
pulses with variable puise delay, pulse width and period. The puise generator can be triggered
internally or by means of an external signal at the PULSE input. The internal triggering is derived from
the reference frequency and hence very stable. In trigger mode EXT, the positive or the negative edge
can be used to trigger the pulse generator.

The pulse generator can alsc be operated as an independent function without the pulse modulator
being controlied if the pulse modulation source SOURCE is switched to OFF or EXT. The pulse can be
tapped at the VIDEQ output,

The PULSE input is at the front of the instrument. The SYNC and VIDEQC output are at the rear of the
inst rument. .
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Signal examples:

SYNC signa ——I ' le

- PERICD
e LT TH —— P WD TH
PULSE DELAY PULSE DELAY
VIDEQD signal
RF signal

Fig. 2-29  Signal example 1: single pulse, TRIGGER MODE = AUTO

Pulse input I

~3| |l-—TRIGGER DELAY
SYNC signal ......__]
s O UBLE PULSE DELAY st |
€\ DT H - = WIDTH 3
VIDEQ signat _
RF signal

Fig. 2-30  Signal example 2: double pulse, TRIGGER MODE = EXT, SLOPE = POS

The PULSE menu offers access to settings for puise modulation and to the puise generator. if oniy
option SM-B3, pulse modulator, is fitted, only the first 3 lines are displayed in the setting menu.

Menu selection: MODULATION - PULSE
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FREQ

FREQUENCY  SOURCE | EXT  PULSE-GEN
LEVEL POLARIT InV
EXT IMPEDANCE

LF QUTPUT | [PULSE] | ~--=m-=-=====-—==n= PULSE GENERATOR —--=====mnnmmeon=~
SWEEP PERTOD

MEM SEQ WIDTH

UTILITIES PULSE DELAY

DOUBLE PULSE STATE
TRIGGER MODE
EXT TRIG SLOPE

R D A B G D R D T R R D A O R DS

Fig. 2-31 - Menu MODULATION-PULSE (preset setting), fitted with option SM-B3, pulse moduiater,
and SM-B4, pulse generator,

SOURCE Selection of the modulation source.
|EC-bus short command PULM:SOUR INT STAT ON

POLARITY Selection of the polarity of the moduiation signal.
NORM The RF signal is on during high level.
INV The RF signal is suppressed during high tevel.

IEC-bus short command  PULM:POL NORM

EXTIMPEDANCE Setection of the input resistance 50 Q or 10 kQ.
(EC-busshort command PULM:EXT:IMP 50

PERIOD input value of the period.
iEC-bus short command PULS:PER T0Qus

WIDTH input value of the pulse width.
IEC-bus short command . PULS:WIDT lus

PULSE DELAY Input value of the single-puise delay. Is only displayed i f DOUBLE PULSE
STATE is set to be OFF.

[EC-husshort command PULS:DEL 1us

DOUBLE PULSE DELAY  Input value of the double-puise delay.
IEC-bus short command PULS:DOUB:DEL Tus

DOUBLE PULSE STATE  Switching on/off the double pulses.
ON Double pulse is switched on
QFF  Single pulse

{EC-bus short command PULS:DOUR ON

TRIGGER MODE Selection of the trigger mode.
AUTO Period as entered under PERIOD.
EXT  Period is determined by the external signal at the PULSE input.

[EC-bus short command  :TRIG:PULS:SOUR AUTO

EXT TRIG SLOPE Selection of the active edge of the external trigger signal.
POS  Pulse generator triggers on positive edge of the external signal.
NEG  Puise generaior triggers on negative edge of the external signal.

IEC-bus short command  TRIG:PULS:SLOP POS
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2.6.6 STERED Modulation

By means of option SM-B6, multifunction generator, STEREQ muitiplex signais conforming to
standards can be generated according to the piloi-tone method.

Note: The following modulations cannot be set simultanecusly and deactivate one another:
STEREQ and FM
STEREQ and PM
STEREQ and AM if SOURCE AM = LFGEN2

Menu selection: MODULATION:STEREC

100. 000 000 O -

FREQUENCY AM | MODE | AR
LEVEL M DEVIATION 40. 0 kHz
PM AUDIO FREQ 1.000 0 kHz
LF QUTPUT PULSE PREEMPHASIS 580p  75m S
SWEEP PILOT STATE - OFF
MEM SEQ VOR PILOT DEVIATION 6.72 kHz
UTILITIES 1L5-GS PILOT PHASE 0.00 deg
ILS-LOC
MKR-BCN | ARI DEVIATION 4.00 kHz
ARI IDENTIFICATION OFF BK
ART BK B C © E F

Fig. 2-32 Menu MODULATION-STEREOQ {preset sett
generator

o000y RS

option SM-B6, muitifunction

MODE Selection of the operating mode.
OFF The stereo signal is switched off,
Audio signat only in the right-hand channel.
L Audio signai only in the left-hand channel.
R=L Audio signais of same frequency and phase in both channels,
R=~1L Audiosignaisof same frequency but opposite phase in both channels.
ARI Generation of 19-kHz pilot tone and AR! traffic channel signals.
[EC-bus short command STER:STAT ON; SIGN AUD: AUD:MODE LEFT

DEVIATION Input value of the frequency deviation of the STEREQO-MPX signal without
considering the pilot-tone content.
IEC-bus short command :STER 40kHz

AUDIC FREQ input vaiue of the frequency of the audio signal.
IEC-bus short command STER:AUD:FREQ TkHz

PREEMPHASIS Selection of the preemphasis of the audio signal.

30us  Preemphasis 50 us

75us  Preemphasis 75 us

OFF Preemphasis switched off

[EC-buss short command (STER:AUD:PRE OFF
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PILOT STATE

PILOT DEVIATION

PILOT PHASE

ARI DEVIATION

ARIDENTIFCATION

Switching on/off the pilot tone.
IEC-bus short command (STER:PIL:STAT OFF

input value of the pilot deviation.
{EC-bus short command :STER:PIL 6270

Input value of the phase of the pilot tone. The zero point of the suppressed 38-
kHz subcarrier of the STEREO muitiplex signal serves as phase reference.

IEC-bus short command SSTER:PIL:PHAS 0

input value of the deviation content of the unmodulated 57-kHz-AR! subcarrier
in the AR! operating mode.

VeC-bus short command STER:ARI 4kHz

Seiection between AR| broadcasting code (DK) and traffic area code (BK).

OFF The area code and the broadcasting code are switched off.

DK The broadcasting code is activated.
The AM modulation depth of the broadcasting code (125 Hz) on the
ARl subcarrierism=0.3.

BK The area code is activated.
The AM modutation depth of the area code chosen under AR BK is
m=0.6.

IEC-bus short commands (STER:SIGN ARI; ARI:TYPE DK

ARI BK Selection of the standard traffic area codes.

A Traffic area code A, 23.7500 Hz

B Trafficarea code 8, 28.2738 Mz

C Traffic area code €, 34.9265 Hz

D Traffic area code D, 39.5833 Hz

E Traffic area code E, 45.6731 Hz

F Traffic area code F, 53.9773 Hz

1EC-hbus short commands STER:SIGN ARI; ARI:TYPE BK; ARL:BK A
2.6.7 VOR/ILS Test Signals
By means of option SM-B6, multifunction generator, test signals for avionics systems
- VOR (VHF Omnidirectional Range),
- iLs (Instrument Landing System) and
~ MKR-BCN  (Marker Beacon) can be generated.

2.6.7.1 VOR Modulation

Notes: - The following modulations cannot be set simultaneously and deactivate one another:

VOR and AM
VOR and PM if SOURCE PM = LFGENZ
VOR and FM if SOURCE FM = LFGEN2

- Inthe AM, FM, PM and LF-output menu the message "VOR" is displayed under LFGEN2
if the VOR modulation is activated,

103%.20006.02
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Menu sejection:

MODULATION-VOR

FREQUENCY AM

LEVEL M

PM

LF OUTPYT PULSE

SWEEP STERED

MEM SEQ

UTILITIES ILS-GS

HELP ILS-L8C
MKR-BCN

108. 000 000 0 w-
% NORM VAR  SUBCARRIER  SUBC+FM
§ BEARING ANGLE 0.00 deg
Y DIRECTION TO
Y VAR/REF FREQUENCY 30.0 Kz
Y VAR DEPTH 36.0 %
3 SUBCARRIER FREQUENCY 8.960 kMz
Y SUBCARRIER DEPTH 30.6 %
Y REF DEVIATION 48C Hz
Y VOR DEFAULT SETTING »
Y COM/ID STATE oK
3 COM/ID FREQUENCY 1.020 kHz
§ COM/1D DEPTH 10.0 %
|3 CARRIER FREQ KNOB STEP DEFINED
L__EXT_AM [SENS. IV/100%] ______________ LOFF] exTs_____:

Fig. 2-33 Menu MODULATION-VOR {preset setting), fitted with option SM-B&, multifunction

generator

MODE
OFF

NORM
VAR

SUBCARRIER

SUBC + FM

|EC-bus short

BEARING ANGLE

Selection of the VOR operating mode.

VOR modulation is switched off. In menus AM, FM, PM and LF-
OUTPUT, the original setting is displayed under LFGEN2, the
message “"VOR” is eliminated.

VOR modulation is activated.

Amplitude modulation of the output signal with the 30-Hz signal
content of the VOR signal. The modulation depth of the 30-Hz signal
corresponds to the value set under VAR DEPTH.

Amplitude modulation of the cuiput signal with the unmodulated
9960-Hz FM carrier of the VOR signal. The modulation depth
corresponds to the value set under SUBCARRIER DEPTH,

Ampiitude modulation of the cutput signal with the frequency-
modulated 9960-Hz carrier of the VOR signal. The frequency
deviation corresponds to the vaiue set under REF DEVIATION, the
modulation depth to the value set under SUBCARRIER DEPTH.

command VOR:STAT ON; MODE NORM

input value of the phase angle between the 30-Hz VAR signal and the 30-Hz

reference signal.

|EC-bus short command

JEC-bus short command

DIRECTION
FROM
TO
VAR/REF FREQUENCY

A0S0 NN N

:VOR Odeg

Selection of the reference position of the phase information.

Selection of the beacon as a reference position. The angle set under
BEARING ANGLE corresponds to the angle between the true north
and the connection line between beacon and airplane.

Selection of the zirplane position as a reference position.

The angle set under BEARING ANGLE corresponds to the angle
between the true north and the connection line betwean airpiane
and beacon.

VOR:DIR FROM

input vaiue of the frequency of the VAR and the REF signal.
IEC-bus short command

VOR:VAR:FREQ 30

oo



VAR DEPTH

SUBCARRIER FREQUENCY -

SUBCARRIER DEPTH

REF DEVIATION

VOR DEFAULT SETTING

COMAD STATE

COM/ID FREQUENCY

COMAD DEPTH

CARRIER FREQ KNOB STEP

Input value of the AM modulation depth of the (30-Hz) VAR signal.
[EC-bus short command VOR:VAR 30PCT

Input value of the freguency of the FM carrier.
|[EC-bus shori command VOR:SUBC 9960

inputvalue of the AM modulation depth of the FM carrier.
tEC-bus short command :VOR:SUBC:DEPT 30PCT

input vaiue of the frequency deviation of the REF signal on the FM carrier.
IEC-bus short command :VOR:REF 480

Calt the VOR defauit setting.

The default setting corresponds fo the setiing represented in Fig. 2-33
except for the MODE setting (= NORM). The selection of the CARRIER
FREQ KNOB STEP parameters is not changed by calling this function.

[EC-bus short command VOR:PRES

Switching on/off an additional communication/identification signal
{CONM/ID signal).

[EC-bus short command VOR:COM ON

Input value of the frequency of the COM/ID signals.
IEC-bus short command VOR:COM:FREQ 1020

Input value of the AM moduiation depth of the COM/ID signals.
IEC-bus short cammand ‘VOR:COM:DEPT 10PCT

Selection of the variation of the carrier frequency via the rotary knob.

DECIMAL Decimal variatian according 10 the current cursor position.

DEFINED  Variation in predefined steps according to the standardized
VOR transmitting frequencies {see table, values in MHz).

Note: {f DEFINED is sefected, the current RF frequency is automatically
switched over to the next VOR transmitting frequency according
to the table when switching on modulation VOR.

108.00 | 10940 [ 110.80

11230 § 112.80 | 1350 § 11420 | 13490 | 11560 | 11636 | 117.05 | 117.75

108.05 { 10945 [ 11085

112,15 1 112,85 | 11355 | 11425 | 11495 | 11565 | 11635 | 117.10 1 11780

108.20 1 109.60 | 111.00

112,20 ] 11290 | 11360 | 11430 | 11500 | 11570 | 11640 | 117.15 | 11785

108.25 | 14965 | 11105

11225 | 11295 | 913.65 | 11235 | 11505 | 11575 | 116.25 | 117.20 17.80

108.40 | 109.80 | 111.20

11230 § 113.80 | 113,70 | 11440 | 115.10 | 115.80 | 116.50 | 117.25 | 11795

108.45 | 109.85 | 111.25

112,35 1 11345 | 113.75 } 11445 | 11515 | 11585 [ 11655 | 117.30

10860 | 110.00 | 111.40

13240 3 11310 | 113.80 § 11450 | 115.20 | 11590 | 11680 | 117.35

108,65 1 11005 | 111.45

192.45 1 11315 | 11385 | 11455 | 11525 1 11595 | 11685 | 117.40

108.80 § 110.20 | 11160

112,50 | 113.20 | 11390 | 114606 | 11530 | 116.00 | 11875 | 117.45

108.85 § 110.25 | 111.65

11255 | 11325 | 11385 | 11465 | 11535 | 116.05 | 11680 | 117.50

108.060 | 11040 | 11180

11260 | 11330 | 11400 § 11470 | 11540 | 116186 | 11685 | 117.55

109.05 | 11045 | 11185

112,65 | 11335 | 11405 ] 11475 | 11545 | 11615 | 116980 | 117.60

109.2G | 110.6¢ | 112.00

112.70 | 11340 | 11410 | 11480 | 11550 | 116.20 | 11695 | 117.65

109.25 | 11065 | 11205

11275 | 11345 ) 11415 1 11485 | 11555 | 116.25 | 11700 § 117.70

1N20 NN0 NN
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EXT AM[SENS. TV/100%] Switching on/off an external modulation signal via socket EXT1.
External AM input {EXT1) switched off,

External AM input {(EXT1) activated.
The sensitivity is 10 mV per percent modulation depth.

|EC-bus short command VOR:SOUR INTZ2 EXT

OFF
ON

Note:

As automatic level monitoring of the external modulation signal is
switched off in this operating mode, there can be an
overmadulation as a function of the level of the external signal
without a corresponding caution message being generated,

In order to avoid an overmodulation, the peak value of the
external signal is to be delimited corresponding to the sum of the
modulation depths of the remaining VOR signal components.

2.6.7.2 ILS-Glide Siope Modulation (ILS-GS}

Notes: - The following modulations cannot be set simultaneously and deactivate one another:
IL5-GS and AM
ILS-GS and PM if SOURCE PM = LFGENZ

L5-GS and FM if SOURCE FM

LFGENZ

~ I the AM, FM, PM and LF-output menu the message “ILS-G5" is displayed under
LFGEN2Z if the ILS-GS modulation is activated.

—~ With setting CARRIER FREQ KNOB STEP = DEFINED, a change to modufation IL5-LOC -
automatically causes the RF frequency to be adapted to the localizer value which is
coupled to the glide-slope setting.

Menu selection:

MODULATION- ILS-GS

334.700 000 0 w-
FREQUENCY AM P NORM  S0Hz 158Kz
LEVEL EM % 0,000 0
w3 0.00 wh
LF OUTPUT PULSE | DOM 9.0 dB
SWEEP STEREQ |X FLY bp] oown
MEM SEQ VOR 3 SUM OF DEPTH 80.90 %
UTILITIES X UP FREQUENCY 90.0 Hz
HELP ILS-LOC |\ DOWN FREQUENCY 150.0 Hz
Y
MKR-BCN |X UP/DOWN PHASE 0.0 deg
N ILS DEFAULT SETTING »
N COM/ID STATE [azEl on
_________________________________________ - COM/ID FREQUENCY 1.020 kHz
‘X COM/ID DEPTH 10.0 %
N
§ DDM KNOB STEP DECIMAL__JDEFINED
w CARRIER FREQ KNOB STEP GECIMAL | DEFINED
o EXT_AM [Sews. fv/i00%) o __OFF_ _EXTL
Fig. 2-34 Menu MODULATION-ILS-GS {preset setting), fitted with option SM-B6, multifunction
generator
MODE Selection of the ILS-GS operating mode.

OFF ILS-GS modulation is switched off.
in menus AN, FM, PM and LF-OUTPUT, the original setting is displayed
under LFGEN2, the message “1L5-GS” is eliminated.

NORM  IL5-GS modulation is éctivated,
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DDM

DDM

DDM

FLY

SUM OF DEPTH

UP FREQ

DOWN FREQ

90Hz  Amplitude modulation of the output signal with the 20-Hz signal content
of the IL5-GS signal. The modulation depth of the 90-Hz signal results from
the settings of parameters SUM OF DEPTH (50D} and DDM according to:
ANM(90 Hz) = 0.5 x (50D + DDM x 100%)

1504z Amplitude modulation of the output signal with the 150-Hz signal content

' of the IL5-GS signal. The modulation depth of the 150-Hz signal results

from the settings of parameters SUM OF DEPTH (S0D) and DDM acc. to:
AM (150 Hz) = 0.5 x (SOD -~ DDM x 100%)

IEC-bus short command  ILS:STAT ON; TYPE GS; MODE NORM

Difference in Depth of Modulation. Input vaiue of the difference in depth of

modulation between the 90-Hz and the 150-Hz tone of the IL5-G5 moduiation

signai. The DDM value is caiculated to formula (parameter UP/DOWN = DOWN):
DDM = { AM(90 Hz) - AM(150 Hz) ] /100%

A variation of the DDM value automatically leads to a variation of the value of the

instrument current and the DDM value indB.

I[EC-bus short command AMS:DDM O

Input value of the current of the ILS indicating instrument corresponding to the
DDM value. A variation of the value of the instrument current automatically leads
to a variation of the DDM value and the DDM value in dB. The value of the
instrument current is calculated according to: _

DDMp A = DDM x 857.1pA
|EC-bus short command ALS:DDM:CURR O

Input of the DDM value in dB. A variation of the value automatically leads to a
variation of the DOM value and the value of the instrument current. The dB value is
calculated according to:

DDMdB = 20 x LOG [{SOD + DBM x 100%) /(50D ~ DDM x 100%))
IEC-bus short command MS:DDM:LOG 0

Selection between [LS-GS operating modes UP and DOWAN. A change of the setting

automatically changes the sign of the DDM value,

UpP in operating mode UP, the 150-Hz modulation signal is predominant, the
DDM value is positive.

DOWN in operating mode DOWN, the 80-Hz modulation signal is predominant,
the DDM value is negative.

{EC-bus short command ALS:DDM:DIR UP

Input value of the arithmetic sum of the moduiation depths of the 90-Hz and 150-
Hz ILS-GS signal contents. The RMS modulation depth of the sum signal depends on
the phase setting of both modulation tones.

[EC-bus short command HLS: 50D 80PCT

Input value of the modulation frequency of the antenna lobe arranged at the top.
IEC-bus short command ALS:ULOB 90

Irput value of the moduiation freq. of the antenna lobe arranged at the bottom.
lEC-bus short command ALS:LLOB 150
Note: A variation of one of the two modulation frequencies causes an automatic

adaptation of the other modulation frequency in such a way that
frequency-response ratio of 3:5 or 5:3 is maintained.

UP/DOWN PHASE input value of the phase between the modulation signals of the upper and lower

102 2000 6

antenna lobe. The zero point of the 150-Mz signal serves as a reference. The inputis
effected in degrees of the 150-Hz signal.

I£C-bus short command ALS:PHAS Odeg
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DEFAULT SETTING Call the [LS-GS default setting. The defauit setting corresponds to the

satiing represented in Fig. 2-34 except for the MODE setting { = NORMY}.
The selection of the CARRIER FREQ KNOR STEP parameter is not changed
by calling this function.

{EC-bus short command SILS:PRES

COM/D STATE Switching on/off an additional communication/identification signal

(CON/ID-Signal).

IEC-bus short command JLS:COM ON

COM/ID FREQUENCY input value of the frequency of the COM/ID signal.
IEC-bus short command JLS:COMCFREQ 1020
COM/ID DEPTH Input value of the AM modulation depth of the COM/ID signal.

IEC-bus short command LS CONLDEPT 10PCT

DDM KNOB STEP Selection of the variation of the DDM value via the rotary knob.
DECIMAL

DEFINED

Decimal variation according to the current cursor position.

Variation between the predefined DDM vaiues:
- 0.4000
- 0.1750 {glide sector)
-0.0910, - 0.0450 .
0.0000 {glide path)
+0.0450, +0,0910
+0.1750 {glide sector)
+0.4000

CARRIER FREQ KNOB STEP Selection of the variation of the carrier frequency via the rotary knob. The

selection is effective for both ILS modulations.
DECIMAL  Decimal variation according to the current cursor position.

DEFINED Variation in predefined steps according to the siandardized
GLIDE-SLOPE fransmitting frequencies (see table).
Note: I DEFINED js selected, the current RF frequency is automatical-
Iy switched over to the next GLIDE-SLOPE transmitting
frequency acc. to the table when switching on the modulation.
LOC/ GS (MHz2) | LOC/ GS (MHz) | LOC/ G5 (MHz2) | LOC/GS (MHz2) | LOC/ GS (MiHz2) | LOC/ GS (MHz) | LOC/ GS (MHz)
108.10/334.70 | 108.70/330.50 | 10$.30/332.00 | 109.90/333.80 | 110.50/329.601 111.10/331.70] 111.70/333.50

108.15/324.55

108.75 /33025

109.35/331.85

109.95/333.65

110.55/329.45

111.15/331.55

111.75/333.35

108.30/334.10

108.90/329.30

109.50/332.60

110.10/324.40

110.70/330.20

111.30/332.30

111.90/331.10

108357333585

108.95/329.15

109.55/332.45

116.15/334.25

110.75/336.05

111.357332.15

111957330695

108.530/329.50

109,10 231.40

109.76/333.20

110.30/335.00

110.90/330.80

111.50/332.90

108.55/329.75

109.15/331.25

109.75/333.05

110.35/334.85

110.95/330.€5

111.55/332.75

4NA INNA N7

OFF External AM input EXT1 switched off.
ON External AM input EXT1 activated.
The sensitivity.is 10 mV per percent of modulation depth.

iEC-bus short command
Note:

ALS:SOQUR INTZ EXT

EXT AM [SENS. 1V/100%] Switching on/off an external moduiation signal via socket EXT1.

As the automatic level monitoring of the external modulation
signal is switched off in this operating mode, there can be an
overmodulation as & function of the level of the external signal
without a corresponding caution message being generated.

in order to avoid an overmodulation, the peak value of the
external signal is to be delimited corresponding to the sum of the
modulation depths of the remaining ILS signal components.
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2.6.7.3 iLS-Localizer Modulation {ILS-LOC)

Notes: ~ The following madulations cannot be set simulftanecusly and deactivate one another.
ILS-LOC and AM

Menu selection:

ILS-LOC and PM if SOURCE PM

LFGEN2Z

i

ILS-LOC and FM if SOURCE FM = LFGENZ
~ inthe AM, FM, PM and LF-output menu the note "ILS-LOC” is displayed under LFGENZ
if the ILS-LOC modulation is activated.

-~ With setting CARRIER FREQ KNOB STEP = DEFINED, a change to modulation IL5-GS
automatically causes the RF frequency to be adapted to the glide-siope value which is
coupled to the localizer setting.

MODULATION ILS-LOC

108. 100 000 0 m:
FREQUENCY AM % | MODE ] DFf] NORM  90Hz  150Hz
LEVEL FM % oom §.000 0
PH Y DoM 0.00 uh
LF QUTPUT PULSE Y DDM 0.0 4B
SWEEP STEREG |} FLY RIGHT
MEM SEQ VOR Y SUM OF DEPTH 0.0 %
UTILITIES ILS-GS ¥ LEFT FREQUENCY 90.0 Hz
HELP Y RIGHT FREQUENCY 180.0 Hz
MKR-BCN {3 LEFT/RIGHT PHASE 0.0 deg
Y ILS DEFAULT SETTING »
X COM/ID STATE ON
___________ 1Y COM/ID FREQUENCY 1.620 kHz
|\ COM/ID DEPTH 16.0 % )
N i
3 DDM KNOB STEP DEFINED |
I CARRIER FREQ KNOB STEP ~ [DEZIMAL | DEFINED !
}LS, EXT AM [SENS. 1V/1D0%] GFF] EXT1 }

Fig. 2-35 Menu MODULATION-ILS-LOC (preset setting), fitted with option SM-B&, multifunction
generator

MODE

ANI0 INMAN AT

Selection
OFF

NORM
90 Hz

150 Hz

of the ILS-LOC operating mode.

ILS-LOC moduiation is switched off.
In menus AM, FV, PM and LF-OUTPUT the original setting is displayed
under LFGEN2Z, the note "1L5-LOC" is eliminated.

i15-LOC modulation is activated.

Amplitude modulation of the output signal with the 30-Hz signal content
of the ILS-LOC signal. The modulation depth of the 90-Hz signal is
calculated from the settings of parameters SUM OF DEPTH (SOD) and DDV
according to:

AM (30 Hz) = 0.5 x (50D + DDM x 100%)

Ampiitude modulation of the output signal with the 150-Hz signai content
of the ILS-LOC signal. The moduilation depth of the 150-Hz signal results
from the settings of parameters SUM OF DEPTH (S0D) and BDM according
10!

AM (150 Hz) = 0.5 x (SOD ~ DDM x 100%)

IEC-bus short command  :ILS:STAT ON; TYPE LOC; LOC:MODE NORM
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bbn

DM

DDM

FLY

SUM OF DEPTH

LEFT FREQUENCY

RIGHT FREQUENCY

LEFT/RIGHT PHASE

LR Al Ta e VaTalslislsl

Difference in Depth of Moduiation.
Input value of the difference in depth of modulation between the 90-Hz and
the 150-Hz tone of the ILS-LOC modulation signal. The DDM value is calculated
according to the following formula {parameter LEFT/RIGHT = RIGHT) :

DDM = [ AM(90 Hz) — AM (150 Hz} ]/ 100%
i LEFT of parameter LEFT/RIGHT is setected, negative DDM values result with
otherwise same setting. A variation of the DDM value automatically leads to a
variation of the DDM value in dB and the value of the instrument current,

{EC-bus short command ASILOCDDM 0

Imput value of the current of the ILS indicating instrument corresponding to the
DDM value.

A variation of the vaiue of the instrument current automatically leads 1o a
variation of the DDM vaiue and the DDM vaiue in dB. The value of the
instrument current is calculated according to:

DDMp A = DDM x 857. 1 A
IEC-bus short command ASLOC:DDM:CURR O

input of the DDM value in dB.

A variation of the DDM value in dB automaticaily leads to a variation of the
value of the instrument current and of the DDM valug. The dB value is
calculated according to:

DOMdB = 20 x LOG [(SOD + DDM x 100%) / (SOD - DDM x 100%)]
IEC-bus short command LOC:DOM:LOG O

Selection between ILS-LOC operating modes LEFT and RIGHT. A change of the

setting automatically changes the sign of the DDM value.

LEFT In the LEFT operating mode, the content of the 150-Hz modulation
signal is predominant. The DDM value is negative.

RIGHT In the RIGHT operating mode, the content of the 90-Hz modulation
signal is predominant. The DDM vaiue is positive.

[EC-bus short command JLS:LOC:DOM:DIR LEFT

Input value of the arithmetic sum of the moduiation depths of 80-Hz and 150-
Hz 1L5-LOC signat contents. The RMS modulation depth depends on the phase
setting of both modulation tones.

[EC-bus short command SLOC:SOD 40PCT

input value of the modulation frequency of the antenna obe arranged at the
left viewed from the plane.

tEC-bus short command ALSLOCLLOB 80

input value of the modulation frequency of the antenna lobe arranged at the
right viewed from the plane.

IEC-bus short command LS LOCRLOB 150

Note: A variation of one of the two modulation frequencies causes an
automatic adaptation of the other moduiation frequency in such a
way that a frequency-response ratio of 3:5 or 5:3 is maintained.

Input value of the phase between the modulation signals of the left-hand and
right-hand anienna lobe. The zero point of the 150-Hz signal serves as a
reference. The input is effected in degrees of the 150-Hz signal.

IEC-bus short command ALS:LOC:PHAS Odeg
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ILS DEFAULT SETTING

COM/ID STATE

COM/D FREQUENCY

COM/ID DEPTH

DDM KNOB STEP

CARRIER FREQ KNOB STEP

EXT AM [SENS. 1 V/100%]

1039.2000.02

Call the ILS-LOC default setting.

The default setfing corresponds to the setting represented in Fig. 2-35
except for the MODE setting (= NORM). The selection of the CARRIER
FREQ KNOB STEP parameter is not changed by cailing this function.

IEC-bus shori command L5 LOC:PRES

Switching on/off an additional communication/identification signal
(COM/D-Signal).

{EC-bus short command JLSHLOCCOM ON

tnput vatue of the frequency of the COM/D signal.
|[EC-bus short command JLS:LOC:COM:FREQ 1020

Input value of the AM modulation depth of the COM/ID signal.
IEC-bus short command ALS:LOC:COM:DEPT 10PCT

Selection of the variation of the DDM value via the rotary knob.
DECIMAL Decimal variation according to the current cursor position.

DEFINED  Variation between the predefined DDM values:

- 0.2000,

- 0.1550 (course sector)

- 0.0930, - 0.0460

0.0000 (course line)

+(.0460, +0.0930

+0.1550 (course sector)

+(.2000

Selection of the variation of the carrier frequency via the rotary knob. The
selection is effective on both [LS modulations.

DECIMAL Decimal variation according to the current cursor position.

DEFINED  Variation in predefined steps according io the standardized
[LS-LOCALIZER transmitter frequencies '
(see tabie ILS-GS modulation).

Note: If DEFINED is selected, the current RF freguency is automatically
switched over to the next LOCALIZER transmitter frequency
according to the table when switching on the modulation.

Switching on/off an external moduiation signal via socket EXT1,
QFF External AM input EXT1 switched off.

ON  External AM input EXT1 activated.
The sensitivity is 10 mV per percent modulation depth.

IEC-bus short command JLS:SQUR INTZ, EXT

Note: As automatic level monitoring of the external modulation signal is
switched off in this operating mode, there can be an
overmodulation as a function of the level of the external signai
without a corresponding caution message being generated.

In order to avoid an overmodulation, the peak value of the
external signal is to be delimited corresponding to the sum of the
modulation depths of the remaining ILS signal components.
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2.6.7.4 MarkerBeacon

Notes: - The following modulations cannot be set simultaneously and deactivate one another:
MKR-BCN and AM, MKR-BCN and PM if SOURCE PM = LFGENZ
MKR-BCN and FM if SOURCE FM = LFGEN2

- In the AM, FM, PM and LF-output menu the note “MKR-BCN” is displayed under
LFGENZ if the MKR-BCN modulation is activated.

Menu selection: MQODULATION-MKR-BCN

"75.000 000 0 w

FREQUENCY AM MARKER BEACON STHTE ON
LEVEL FM
PM MARKER FREQ 1001 1300 3000 Kz
LE QUTPUT PULSE  |MARKER DEPTH 95.8 %
SWEEP STERED
MEM SEQ VOR COM/ID STATE N

UTILITIES ILS-GS |COM/ID FREQUENCY 1026.0 Hz
HELP ILS-LOC |COM/ID DEPTH 5.0 %

MKR-BCN
CARRIER FRE(G KNOB STEPR DEZIMA DEFINED

T T T e e rw T T— o= R

Fig. 2-386 Menu MODULATION-MKR-BCN (preset settings), fitted wi
generator.

MARKER BEACON STATE  Switching on and off the marker-beacon signal.

tEC-bus short command MBE:STAT ON

MARKER FREQ Selection of the frequency of the marker-beacon signal.
|EC-bus short command MBE:FREQ 400

MARKER DEPTH input value of the modulation depth of the marker-beacon signal.
|EC-bus short command MBE:DEPT 95PCT

COMAD STATE Switching on and off an additional communication/identification signal
{COM/ID signal).
{EC-bus short command MBE:COM ON

COM/ID FREQUENCY Input vaiue of the frequency of the COM/ID signal.
IEC-bus short command MBE:COM:FREQ 1020

COM/ID DEPTH Input value of the AM modulation depth of the COM/ID signal.
|[EC-bus short command JMBECOM:DEPT 5PCT

CARRIER FREQ KNOB STEP Selection of the variation of the carrier frequency via the rotary knob.
DECIMAL  Decimal variation according to the current cursor position.
DEFINED Variation in predefined steps according to the standardized
marker beacon transmitter frequencies (s. table, value in MHz).
Note: If DEFINED is selected, the current. RF frequency is

automatically switched over to the next marker beacon
transmitter frequency when switching on the modulation.

74600 | 75675 | 74750 | 74825 | 74.900 | 74975 | 75050 | 75.125 | 75.200 | 7%.275 | 75.250

74.625 | 74700 | 74775 | 74850 | 74.925 { 75.000 | 75.075 | 75.150 | 78.225 | 75.300 | 75.375
74650 | 74725 | 74800 | 74875 | 74850 | 75.025 | 75.100 | 75.175 | 75.250 | 75.325 | 75.400

ANZ0 ANANN NN . N oo



2.7 LF-Output

Depending on which options are fitted {cf. tabie 2-4), internal LF generator 1and/or 2 are available as
a signal source for the LF output.

Menu LF OUTPUT offers access to the settings of the LF output.

Notes: ~ An afteration of the waveform or frequency of the internal modulation generators in
the LF-output menu has a paraliel effect on the modulation for which the respective
generator has been selected as modulation source.

~ The SWEEP function of LF generator 2 can be activated in menu SWEEP-LF-GENZ.
— Key [G/n] dBu switches the unit of the display / Lf leveloutput voltage setting to dBu.

Menu selection: LE QUTPUT

"100. 000 000 O w:

FREQUENCY ETATE oN
LEVEL VOLTAGE 1,060 Vv
MODULATION SOURCE LFGEN2
SWEEP LFGEN1 FREQ 0.4k 3k 15k Hz
MEM SEQ '
UTILITIES
HELP LFGENZ FREQ 1.000 © kkz
LFGENZ SHAPE SOR  TRI  NOI

Fig. 2-37 Menu LF OUTPUT (preset setting), fitted with option SM-B6, multifunction generator
STATE Switching on/off the LF output. Parameter LF STATE has no infiuence on the
modulation settings.

IEC-bus short command  QUTPZ ON

VOLTAGE input value of the output voitage of the LF output. The input is effected in the
form of a peak voltage. If no LF generator option is fitted, the constant output
voltage of the standard generator (Vs - 1 V) is indicated.

lEC-bus short command  -OUTP2: VOLT 1V

Notes: JfLF generator 2 (LFGENZ) is selected as source and

~ STEREO operating mode is activated,
the voltage of the LF ouiput depends on the setting of the wanted
and the pilot deviation and cannot be changed in this menu. The
output voltage is 6 dBu (1.55 Vaps at 600 ) per 40 kHz of set sum
deviation. The following is displayed:
VOLTAGE {STERED) 8dBL / 40 kHz

~ one of operating modes VOR, IL5-GS or ILS-LOC is activated,
the input of the output voltage of the LF output is effected relative
to the set sum modulfation depth. The following is displayed. e.g. in
the case of VOR modulation:
VOLTAGE (VOR/ILS) per 100% DEPTH 1.000 v
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LF SOURCE

LFGEN1 FREQ

LFGEN1 SHAPE

LFGEN2 FREQ

LFGEN2 SHAPE

STEREQ QUTPUT

1N 2NNN N2

Selection of the signal source for the LF output.

[EC-bus short command QUTP2:50UR 0 (Selection of LF generator 1)
CQUTP2:5CQUR 2 (Selection of LF generator 2)

Input vaiue of the frequency of internal modulation generator 1.
IEC-bus short command  :SOURO:FREQ 1kHz

input value of the signal shape for modulation generator 1. The signal shape of
moduiation generator 1 can only be set if two modulation generator options are
fitted.

[EC-bus short command  :SOURQC:FUNC SIN

Input value of the frequency of internal modulation generator 2. This parameter
is only displayed if a modulation generator option is fitted.

[EC-bus short command  :SOQURZ2:FREQ 1kHz

MNote: in operating modes Sterec, VOR, ILS.. or LF-Sweep, the value indication is
replaced by "STEREQ", "VOR", "ILS.." or "SWEEP".

input value of the signal shape of modulation generator 2. This parameter is only
displayed if a modulation generator option is fitted.

IEC-bus short command SOQURZ:FUNC SIN

Notes: ~ A selection of signal shape NO{ in the LF-SWEEP operating mode
automatically leads to this operating mode being aborted.

~ In operating modes STEREC, VOR, ILS.. an indication of this
parameter is eliminated. Instead, a selection between STERFO
OUTPUT MIPX and PILOT is possible (see below).

Selection of the stereo signal at the LF output. This parameter is only displayed if
STEREO modulation is activated.

MPX Output of the complete STEREQ-MPX signal.
PILOT Output of the pilot tone.

|EC-bus short commands STER:STAT ON;
[QUTP2:SOUR 2;
[QUTP2:STER MPX
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2.8 Sweep

The SMT offers a digital step-by-step sweep for parameters:
— RF freguency

- LF frequency

- RFlevel

in addition to the digital step-by-step sweep, an analog sweep for RF frequency and RF level is possible
by switching on frequency or amplitude modulation with an internal saw tooth.

Setting a sweep is effected in five basic steps which are shown in the Tollowing example, the setting of
a frequency sweep:

1. Set .sweep range {(START and STOP or CENTER and SPAN).

2. Select linear or logarithmic sequence (SPACING).

3. Setstep width (STEP) and dwell time (DWELL).

4. Activate marker if desired (MARKER).

5. Switch on sweep (MODE setto AUTO, SINGLE or STEP).

2.8.1  Setting the Sweep Range (START, STOP, CENTER and SPAN)

The sweep range of the RF sweep can be entered in two different ways. Either by entering the START
and STOP value or by entering CENTER and SPAN. Please observe that the two parameter sets
influence one another. The influence is exerted in the foliowing way:

~ START frequency altered: STOP = unaltered
CENTER = {START + STOP)/2
SPAN = (STOP - START)
- STOP frequency aitered: START = unaltered
CENTER = {START + STOP)/2
SPAN = (STOP ~ START)
~ CENTER freguency altered: SPAN = unaltered
START = {CENTER - SPAN/2)
STOP = {(CENTER + SPAN/2)
- SPAN frequency altered: CENTER = unaltered
START = (CENTER - SPAN/2)
STOP = (CENTER + SPAN/2)

2.8.2  Selecting the Sweep Run (SPACING LIN, LOG)

The sweep run, iinear or logarithmic, can be selected using SPACING. For the RF and LF sweep, a lingar
or logarithmic run is possible. For level sweep, only the logarithmic run is possible.

With the logarithmic sweep, step width STEP is equal to a constant fraction of the present setting. The
togarithmic step width is entered in unit % with RF or LF sweep, in unit dB with level sweep.
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2.8.3  Operating Modes (MODE]}

The following operating modes are available:

AUTO

SINGLE

STEP

EXT-SINGLE

EXT-STEP

OFF

Sweep from the starting point to the stop point, with automatic restart at the
starting point. If another sweep operating mode was activated prior to the AUTO
operating mode, continuation is made from the current sweep setting {cf. Fig. 2-38).
IEC-bus short commands:

RF sweep: LF sweep: Lavel sweep:
FREQ:MODE SWE SOUR2:FREQ:MODE SWE POW:MODE SWE
SWE:MODE AUTO SOQUR2:SWE:MODE AUTO SWE - POW:MODE AUTO
TRIG:SOUR AUTO TRIGZ:50UR AUTO TRIG:SOUR AUTO

Singie run from the starting point to the stop point. if SINGLE is selected, the run is
not started yet. Function EXECUTE SINGLE SWEEP » to be executed, which can be
used to start the run, is displayed below the MODE line (cf. Fig. 2-39).

IEC-bus short commands:

RF sweep: LF sweep: Level sweep:
FREQ:MODE SWE SOUR2:FREQ:MODE SWE POW:MODE SWE
SWE:MODE AUTO SOUR2:SWE:MODE AUTO SWE:POW:MODE AUTO
TRIG:SOUR SING TRIG2:50UR SING TRIG:SQUR SING

Step-by-step, manual run within the sweep limits. Activating STEP stops a running
sweep and the cursor wraps to the indication value of CURRENT. The sweep run can
now be controlled upwards or downwards in discrete steps using the rotary knob or
the numeric keys.

IEC-bus short commands:

RF sweep: LF sweep: Level sweep:
FREQ:MODE SWE SOURZ2:FREQ:MGDE SWE POW:MODE SWE
SWE:MODE STEP SOUR2:SWE:MODE STEP SWE:POW:MODE STEP
TRIG:SOUR SING TRIG2:50UR SING TRIG:SOUR SING

Single run from the starting point to the stop point as in the case of SINGLE, but
triggered by an external trigger signal.

RF sweep: LF sweep: Level sweep:
FREQ:MODE SWE SOUR2:FREQ:MODE SWE POW:MODE SWE
SWE:MODE AUTO SOUR2:SWE:MQDE AUTO SWE:POW:MODE AUTO
TRIG:SOUR EXT TRIGZ2:SOUR EXT TRIG:SOUR EXT
Step-by-step run by means of the external trigger signal. Each trigger event triggers
asingle step.

[EC-bus short commands:

RF sweep: LF sweep: Level sweep:
FREQ:MODE SWE SOURZ:FREQ:MODE SWE POW:MODE SWE
SWE:MODE STEP SOURZ:SWE MODE STEP SWE:POW:MODE STEP
TRIG:SOUR EXT TRIG2:SOUR EXT TRIG:SOUR EXT

The sweep operating mode is switched off.

IEC-bus short commands: :

RF sweep: LF sweep: Level sweep:
FREQ:MODE CW SQURZ:FREQ:MODE CW POW:MODE CW

2.8.4  TriggerInput

An external signal at the rear input triggers the sweep in the EXT-SINGLE and EXT-STEP operating
modes. The polarity of the active trigger edge can be setin menu UTILITIES - AUX /O EXT TRIG SLOPE .

1039 2000 672
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2.85

Sweep Ouiputs

Outputs X-AXIS, BLANK and MARKER are available at the rear of the instrument to control and trigger
oscilloscopes or XY recorders.

X-AXIS

BLANK

MARKER

1039.2000.02

With sweep switched on, this output supplies a voltage ramp of 0...10 V for the
X-deflection of an oscilloscope or an XY recorder,

This output suppligs a signat (OV/5V) to trigger and biank an oscilloscope or for the
PEN LIFT control of an XY recorder. The polarity and the period of the signal can be
set under UTILITIES - AUX VO - BLANK POLARITY and - BLANK TIME.

This output becomes active when the sweep run has reached the mark. The
MARKER signal can be used for the brightness control of an oscilloscope. Up to
three marks can be set in order to mark certain positions in the sweep run. The
polarity of the signal can be set in menu UTILITIES - AUX VO - MARKER POLARITY.
The period of the active signai is equal to the dwell time (DWELL) of a step.

Signal examples:

10V 7]

X-AXIS
ov 5 b A _ _ i
BV adee Do .

BLANK § [} [] E} [E
ov - -
5V —+ = pvony — o

MARKER
ov

Fig. 2-38 Signal example sweep: MODE = AUTO, BLANK TIME = NORMAL

SINGLE restarted

10V
X-AXIS
0V
BV
BLANK
ov

Fig. 2-39 Signal example sweep: MODE = SINGLE, BLANK TIME = LONG

271 E-8



2.8.6 RF-Sweep

Mer SWEEP - FREG offers access to settings for RF sweep.

SWEEP - FREQ

Menu selection

START FREQ
TOP  FREQ

100. 000 000 0 wiz
500. 000 000 0 w+:

R

Fig. 2-40

START FREQ

STOP FREQ

CENTER FREQ

SPAN

CURRENT FREQ

STEP LIN {LOG)

DWELL

SPACING

MODE

160134 2000 N7

........ RESET SWEEP )
MARKER 1 FREQ
MARKER 1 STATE
AMPLITUDE MARKER 1
MARKER 2 FREQ
MARKER 2 STATE
AMPLITUDE MARKER 2
MARKER 3 FREQ
MARKER 3 STATE
AMPLITUDE MARKER 3

o o o O T I Ol s > A

Menu SWEEP - FREQ

Input value of the starting frequency.
|EC-bus short command FREQ:5TAR 100MHz

Input value of the stop frequency.
IEC-bus short command  FREQ:STOP 500MHz

Input vatue of the center frequency,
|EC-bus short command  FREQ:CENT 300MHz

input vaiue of the span.
[EC-bus short command  FREQ:SPAN 100MHz

Indication of the current frequency vaiue.
Operating mode STEP: Input value of frequency.

100.000 2
[6FF] on
[oFF] o
200.000 0
OFF oK
OFF ON
300.000 ¢
DFF ON
OFF ON

FREQUENCY START FREQ .000 00C O Mdz
LEVEL LEVEL STOP FREQ 500.000 000 0 MHz
MODULATION LFGEN CENTER FREQ 300,000 09C ¢ MHz
L QUTPUT SPAN 400.000 000 0 Mz
CURRENT FREQ 100.000 000 O MHz
MEM SEQ
UTILITIES SPACING LoG
HELP STEP LIN £.000 000 O MHz
DMELL 15.0 ms
MODE OFF AUTO[SINGLE STEP EXT-SINGLE EXT-STEP
EXECUTE SINGLE SWEEP »

MHz

MHz

Input value of the step width. Depending orn whether SPACING LIN or LOG s

setected, STEP LIN or LOG is displayed.
IEC-bus short command  (SWESTEP:LIN TMHz

Input value of the dwell time per step
[EC-bus short command :SWE:DWEL 10ms

Selection of the sweep run, linear or logarithmic.
IEC-bus short command  :SWE:SPAC LIN

Selection of the sweep aperating mode {cf. Section 2.8.3).
iEC-bus short command
(TRIG:SOUR SING

277

JFREQ:MODE SWE, :SWE:MODE AUTO




EXECUTE SINGLE SWEEP »  Starts asingle sweep run. This action to be executed is only indicated and
is onty effective if MODE SINGLE has been selected.

IEC-bus short command TRIG

RESET » Sets the starting frequency.

{EC-bus short command :ABOR
MARKER 1 FREQ input value of the frequency for the marker selected.
MARKER 2 FREQ
MARKER 3 FREQ tEC-bus short command MARKT:FREQ 100MHz
MARKER 1 STATE Switching onfoff the marker selected.
MARKER 2 STATE
MARKER 3 STATE IEC-bus shortcommand MARKT OFF
AMPLITUDE MARKER 1 Switching on/off the amplitude marker selected.
AMPLITUDE MARKER 2 OFF Amplitude marker is switched off.
AMPLITUDE MARKER 3 ON Amplitude marker is switched on. On reaching the mark the

output level is reduced by 1 dB.
IEC-busshort command MARK1:AMPL OFF

2.8.7 LEVEL Sweep

Wenu SWEEP - LEVEL offers access 1o settings for LEVEL sweep,

Menu selection: SWEEP - LEVEL
100. 000 000 O w:- START LEVEL
STOP  LEVEL
FREQUERCY FREQ ‘;; . LEE -30.0 dBm
LEVEL LEVEL | 3‘§« STOP LEVEL -10.0 dBm
MODULATION LFGEN % CURRENT LEVEL -3G.0 dBm
LF QUTPUT %
SWEEP N STEP 1.0 dB
MEM SEQ N DWELL 15.0 ms
UTILITIES 3
HELP § MODE OFF AUTO {SINGLE ISTEP EXT~SINGLE EXT STEP
N EXECUTE SINGLE SWEEP
§ RESET SWEEP »
N
&\ MARKER 1 LEVEL +1.0 dBm
2 § MARKER 1 STATE OFF]  ON
N |
NN i
; N\ MARKER 2 LEVEL +2.0 dBm |
% § MARKER 2 STATE oK |
A
NN I
’; g MARKER 3 LEVEL +3.0 d8m !
{ ¥ MARKER 3 STATE o |

Fig. 2-41 Menu SWEEP - LEVEL

START LEVEL input value of the starting level.
{EC-bus short command POW:STAR -30DBM

STOP LEVEL input value of the stop level.
[EC-busshort command  POW:STOP - 10DBM
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CURRENT LEVEL

STEP
DWELL

MODE

EXECUTE SINGLE SWEEP »

RESET »

MARKER 1 LEVEL
MARKER 2 LEVEL

MARKER 3 LEVEL

MARKER 1 STATE
MARKER 2 STATE
MARKER 3 STATE

2.8.8 LF-Sweep

Indication of the current level
Operating mode STEP: Input value of tevel.

input value of the step width.
IEC-bus short command SWE:POW:STEP 1DB

input value of the dwell time per step.
IEC-bus short command -SWE:POW:DWEL 10ms

Selection of the sweep operating mode (¢f. Section 2.8.3}.
{EC-bus short command  -POW:MODE SWE, :SWE:POW:MODE AUTO,
‘TRIG:SQUR SING

Starts a single sweep run. This action to be executed is only indicated and
is oniy effective if MODE SINGLE is selected.

iEC-bus shortcommand [ TRIG

Sets the starting level,
{EC-bus short command -ABOR

input value of the level for the marker selected.

IEC-bus shortcommand MARKT:PSW:POW 0dBm

Switching on/off the marker selected.

IEC-bus shortcommand  -MARKI1.PSW OFF

Menu SWEEP - LF GEN2 offers access 1o settings for LF sweep.

Note: Settings LF SWEEP and SOURCE LFGEN2 SHAPE NOI deactivate one another.

Menu selection: SWEEP - LF GEN2

" 100. 000 000 0

FREQUENCY FREQ :Q START FRED 1060.000 ¢ kHz
LEVEL LEVEL % STOP FREQ 50.000 0 kHz
MODULATION X CURRENT FREQ £2.000 0 kHz
LE QUTRUT g
Y SPACING LOG
MEM SEQ S STEP LIN 1,000 0 kHz
UTILLITIES Y DWELL 15.0 ms
HELP 3 :
g MODE GFF AUTO[SINGLE|STE® EXT-SINGLE EXT STER
Y EXECUTE SINGLE SWEEP »
Y RESET SWEEP b
w
................................................................................. : § MARKER 1 FREQ 1,000 0 kHz |
| § MARKER 1 STATE oN i
H
3{ § MARKER 2 FREQ 2.000 0 kiz
i % MARKER 2 STATE oN :
N 1
LY WARKER 3 FREQ 3.000 0 kHz |
| ¥ MARKER 3 STATE oN |

Fig. 2-42 Menu SWEEP - LF GEN
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START FREQ

STOP FREQ

CURRENT FREQ

STEP

DWELL

SPACING

MODE

EXECUTE SINGLE SWEEP »

RESET SWEEP »

MARKER 1 FREQ
MARKER 2 FREQ
MARKER 3 FREQ

MARKER 1 STATE

MARKER 2 STATE
MARKER 3 STATE

1038 2000 02

Input value of the starting frequency.
IEC-bus short command  SOUR2:FREQ:STAR 100kFz

input vaiue of the stop frequency.
|[EC-bus short command  :SOURZ2:FREQ:STOP 50kHz

Indication of the current frequency value,
Operating mode STEP: Input value of frequency.

tnput value of the step width.
[EC-bus shortcommand  (SQURZ:SWE.STEP:LIN tkHz

input value of the dwell time per step.
IEC-bus short command  :SOUR2:SWE:DWEL 10ms

Selection of the sweep run, linear or logarithmic.
|EC-bus short command  :SOUR2:SWE:SPAC LIN

Selection of the sweep operating mode {cf. Section 2.8.3}.
IEC-bus short command  :SQUR2:SWE:MODE AUTO; :TRIG:SOUR SING

Starts a single sweep run. This action to be executed is only indicated and
is only effective if MODE SINGLE is selected.

IEC-bus short command -TRIG

Sets the starting frequency.

_ IEC-bus short command  ABOR

input value of the frequency for the marker setected.
IEC-bus short command  :SOURZ2:MARK1.FREQ 1kHz
Switching on/off the marker selected,

1EC-bus short command SOURZ:MARKT OFF
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2.8 Memory Sequence

In the memory-sequence operating mode the instrument automatically services & list with stored
instrument settings. Memory locations 1 to 30, which are loaded using SAVE and whose stored
settings are called either separately using RECALL or automatically and subsequently in the SEQUENCE
mode, are available.

The list is continuously serviced from the beginning to the end with a continual index. The order of the
memories 1o be passed through is arbitrary. Each setting can be assigned a freely selectable dwell
time. The dwell time determines the duration of the setting, its minimat value is 50 ms, its maximal
value 60 sec.

The list is divided up into 3 columns for list index, memory {ocation number (Memory) and dweil time
{Dwell). The beginning of the list has index 1.

Table 2-5 MEMORY SEQUENCE; Exampie of a list

index Memory Dwell
401 69 50.0ms
802 Gz 50.0ms
803 G1 75.0ms
204 10 75.0ms

Up to 10 sequence lists can be ¢created. The total number of possible list elements is maxirnally 256. Le,,
a list can have 256 entries at the most, or less if several lists have been created.

Each list is identified by a separate name and selected via this name. A detailed description how to
process the lists can be found in Section 2.2.4, List Editor.

Note: Frequently changing the level in the operating mode MEMORY SEQUENCE can stress the
mechanically switched attenuator. The attenuator is also actuated when AM is switched on
or off. For this reason we recommend that you make use of the non-imterrupting level
setting as much as possible and that you use the setting AM 0% instead of switching AM
off.

Operating Modes (MODE)
The following operating modes are available:

AUTO Run from the beginning ta the end of the list with automatic restart at the
beginning. If another mode was activated prior to the AUTO operating mode,
continuation is made from the current index.

IEC-bus short commands SYST:MODE MSEQ, :SYST-MSEQ:MODE AUTC
TRIG:MSEQ:SOUR AUTO

SINGLE Single run from the beginning to the end of the list. If SINGLE is selected, the runis
not yet started. Below the MODE line, function EXECUTE SINGLE SEQUENCE » to be
executed is displayed which can be used to start the run,

IEC-bus short commands SYST:MQDE MSEQ; :SYST:MSEQ:MQODE AUTC
TRIG:MSEQ:SOUR SING
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STEP Step-by-step manual processing of the tist. Activating STEP stops an automatic run
and the cursor wraps to the indication value of CURRENT INDEX. The list can now be
passed through upwards or downwards step by step using the rotary knob.
1EC-bus short commands SYST:MODE MSEQ, :SYST:MSEQ:MODE STEP

TRIG:MSEQ:SOUR SING

EXT-SINGLE Singie run from the beginning to the end of the iist as with SINGLE, but triggered by

an external trigger signal.
1EC-bus short commands SYST:MODE MSEQ, SYST:MSEQ:MODE AUTC
TRIG:MSEQ:SOUR EXT

EXT-STEP Step-by-step run using the external trigger signal. Each trigger event triggers a
single step.
IEC-bus short commands SYST:MODE MSEQ, :SYST:MSEQ:MODE STEP
TRIG:MSEQ:SOUR EXT

OFF Operating mode MEMORY SEQUENCE is switched off.
IEC-bus short commands SYST:MODE FIX

External Trigger

An external signal at the rear input [TRIGGER] triggers the MEMORY SEQUENCE in the EXT-SINGLE
and EXT-STEP operating modes. The polarity of the active trigger edge can be set in the UTILITIES -
AUX /O - EXT TRIG SLOPE menu.

Menu MEM SEQ with the two menyu pages OPERATION and EDIT offers access to the memory-
sequence operating mode.

Menu selection: MEM SEQ

100. 000 000 0 »-

FREQUENCY MODE AUTC  SINGLE  STEP  EXT-SINGLE  EXT-STEP
LEVEL
MODULATION RESET SEQUENCE »

LE QUTPUT
SWEEP CURRENT INDEX

MEM SEQ

UTILITIES

HELP
SELECT LIST... CURRENT: MSEQL

DELETE LIST...
FUNCTION . FILL  INSERT  DELETE EDIT/VIEW

o BRI

Fig. 2-43  Menu ME

MODE Selection of the operating mode; setting the operating mode
regards various command systems at the IEC bus (¢f. above).
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EXECUTE SINGLE SEQUENCE

RESET »

CURRENT INDEX

SELECT LIST...

DELETE LIST...

FUNCTION

Starts the singie run of a memory sequence. This menu option is
only visible if MODE SINGLE is selected.

IEC-bus short command TRIG:MSEQ

Wrap to the beginning of the list.
[EC-bus short command JABORMSEQ

indication of the current list index. Setting vaiue of the current list
index in the MODE STEP operating mode.

Selection of a list or generation of a new list (cf. Section 2.2.4, List
Editor).

[EC-bus short command SYST:MSEQ.SEL "MSEQ1”

Deletion of a Hst {cf. Section 2.2 .4, List Editor).
[EC-bus short command SYST:MSEQ:DEL "MSEQ2"

Selection of the editor functions to process the selected list (cf.
Section 2.2.4, List Editor).

IEC-bus short command SYST:MSEQ 2 4..., DWEL 50ms, 60ms...

The second page of menu MEM SEQ, the EDIT page, is automatically activated if one of the editor
functions of the FUNCTION line is setected. The list which is entered as CURRENT LIST in the SELECT

LIST line is shown.

100. 0600 000 O -

FREQUENCY

MODULATION
LF ouTRUT
SWEEP
UTILITIES
HELP

[ VP T IPIISIIIIIIIITIF > 3

SELECT LIST...
LEVEL FUNCTION
~INDEX - FREE 2041 - LEN 2085 ———— MEMORY ———— ODWELL

CURRENT: MSEQL
FILL  IMSERT DELETE EDIT/VIEW

09 50 ms
02 50 ms
01 80 ms
23 60 ms
03 25 ms
10 85 ms
08 85 ms
11 25 ms

R YRR T R B e R S R R R ARR
o R - i

Fig. 2-44 Menu MEM SEQ — EDIT page

INDEX tndex of the list.

FREE indication of the list entries still vacant.

LEN Length of the.curren‘c list.

MEMORY Parameter: number of memory location; range 110 50.

DWELL Parameter: dwell time; specified range 50 ms to 60 sec, step width 1 ms.
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2.10  Utilities

The UTILITIES menu contains submenus for general functions which do not directly relate 1o the signal

generation,

2.10.1 1EC-Bus Address (SYSTEM-GPIB)

Submenu SYSTEM-GPIB offers access to the remote-control address. The setting range is 0 to 30 At the
point of delivery address 28 is set.

Menu selection:

UTIHLITIES - SYSTEM - GPIB

100. 000 000 0 »-

FREQUENCY
LEVEL
MODULATION
LF OUTPUT
SWEEP
MEM_SEQ
[uTrioTies |

HELP

{sysTEM || [cP1B]
REF QS¢ | RS232
PHASE SECURITY
PROTECT | LANGUAGE
CALIB
DIAG
TEST
MOD KEY
AUX 1/0
BEEPER

Fig. 2-45 Menu UTILI?EES SYSTEM G?IB

ADDRESS

1039.2000.02

input value of the IEC-bus address
{EC-busshortcommand  :SYST:COMM:GPIB:ADDR 25
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2.10.2 Parameter of the R$232 Interface (SYSTEM RS232)}

Submenu SYSTEM-RS232 offers access to the configuration of the RS-232 interface. The pin
assignment of the interface corresponds to the one of & PC.

Menu selection:

UTILITIES - SYSTEM-RS232

100. 000 000 O w-

FREQUENCY
LEVEL
MODULATICN
LE QUTPUY
SWEEP

MEM SEQ

UTILITIES

HELP

'SYSTEM !

GPIB URTE POk 8 Bits

REF DSC
PHASE
PROTECT
CALIB
BIAG
TEST
MOD KEY
AUX I/0
BEEPER

RS232 ! PARITY NO

SECURITY | STGP BIT 1
LANGUAGE | BAUD RATE k800 |bps
HANDSHAKE OFF [RTS/CTS | XON/XOFF

........ v R

Fig. 2-46 MNe

RS

DATA FORMAT
PARITY
STGP BIT

BAUD RATE

HANDSHAKE

102G INNN N

nis UTILITIES - SYSTEM - RS232

indication of the number of data bits. This value cannot be changed.

indication of parity.This vaiue cannot be changed.

indication of the number of stop bits. This vaiue cannot be changed.

Seiection of the baud rate.
[EC-bus short command  :SYST:COMM:SER:BAUD 9600

Seiection of the handshake.

OFF

RTS/ACTS

XON/XOFF

No handshake

IEC-bus short commands :SYST:COMM:SER:PACE NONE
SYST:COMM:SER:CONT:RTS ON

Hardware handshake using the interface lines RTS and CT7S5.This
mode always is to be preferred to XON/XOFF mode, if permitted by
the configuration of the hast computer.

IEC-bus short command [ SYST:COMM:SER:CONT:RTS RFR

Software handshake using the ASCIl codes 11h <XON> and 13h
< XOFF>. This mode is not recommended for binary data and for
baus rates above 9600 baud.

[EC-bus short command  :SYST:COMM:SER:PACE XON
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2.10.3 Suppressing Indications and Deleting Memories (SYSTEM-SECURITY)

For security interests, indications can be suppressed and memories deleted in the SYSTEM-SECURITY

submenu.

Menu selection:

UTILITIES -

SYSTEM -SECURITY

100. 000 000 0

FREQUENCY
LEVEL
MODULATION
LF QUTRUT
SWEEP

MEM SEQ

HELP

REF 0SC

BHASE SECURITY | ANNOTATION AMPLITUDE OFt

PROTECT
CALIB
DIAG
TEST
MCD KEY
Aux 1/0
BEEPER

GPIB STATE. ON
RS232 ANNOTATION FREQ OFF

t ANGUAGE | CLEAR MEMORY

Fig. 2-47

STATE
ON
OFF
[EC-
ANNOTATION FREQ OFF
ON
ANNOTATION AMPLITUDE QOFF
ON

CLEAR MEMORY »

Menu UTILITIES-SYSTEM-SE

........................

Selection of the SECURITY state

Locks the suppression of the indications. Can only be set via IEC
bus.

Deactivates the interlock of the indication supprassion. The
preset state is set in the transition ON-» OFF, and all data stored
such as settings, user correction and memory sequence settings
stored are deleted. Can only be set via IEC bus.

busshort command . SYST:SEC OFF

All frequency indications are suppressed.
The frequency setting is displayed.

IEC-bus short command  DISPANNCFREQ ON

All level indications are suppressed.
The levei setting is displayed.

[EC-bus short command  DISP.ANN:AMPL ON

Deletion of ail data stored such as settings, user corraction and
memaory sequence settings stored.

For

this action, two commands are necessary at the IEC bus:

[EC-bus short command :SYST.SEC ON; SEC OFF

2.10.4 Indication of the IEC-Bus Language (LANGUAGE)

Submenu UTILITIES-SYSTEM LANGUAGE indicates the IEC-bus language and the current SCPiversion.
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2.10.5 Reference Frequency Internal/External (REF OSC)

in the internal-reference operating mode, the internal reference signal at a frequency of 10 MHz is
available at the REF socket {rear of the insirument).

Signal level: Vet {(EMF, sing} = 1V,

The frequency of the internal reference oscillator can be detuned via the TUNE input (rear of the
instrument). Input voltage range £ 10V, pulling range # 1x 10-6.

The external detuning is possible in both states of the ADJUSTMENT STATE (ON or OFF} unless option
SMi-B1, reference oscillator OCXO, is fitted. If option SM-B1, reference oscillator OCXO, is fitted, the
detuning via the TUNE input is only possible if the ADJUSTMENT STATE selection has been switched to
ON in the UTILITIES-REF OSC menu.

In the external-refarence operating mode, an external signal at a frequency of 5 MHz or 10 MHz is to
be fed into socket REF. Synchronization to 5 or 10 MHz is effected automaticaliy.

The message “EXT REF" is displayed in the status line in the header field of the display in the externai-
reference operating mode.

The REF O5C menu offers access to the settings of the reference frequency.
UTILITIES - REF OSC

Menu selection

100. 000 000 0 w-

FREQUENCY SYSTEM
LEVEL
MODULATION BHASE

LF QUTRUT PROTECT
SWEEP CALIB ADJUSTMENT STATE
MEM SEQ DIAG FREQUENCY ADJUSTMENT
TEST
HELP M3D KEY
AUX 1/0
BEEFER

e ETETIITITRTY T, R O OO T

Fig. 2-48  Menu UTILITIES-REF-OSC (preset setting)

SOURCE Selection of the operating mode.
INT  Internal-reference operating mode

EXT External-reference operating mode
{EC-bus short command TROSC:SOUR INT

ADJUSTMENT STATE OFF  Tuning vaiue of the internal reference frequency as calibrated
{cf. menu UTILITIES-CALIB)
ON  Tuning value according to setting vaiue FREQUENCY
ADJUSTMENT. Option SM-B1, reference oscillator OCXO, is
switched off. Only the standard reference oscillator is in
operation. :

IEC-bus shortcommand  :ROSC.ADJ:STAT ON

FREQUENCY ADJUSTMENT imput value in the range 0 to 4095 to set the internal reference
frequency. Pulling range * 4 x 10-6.

IEC-bus short command ROSCADI: VAL 2048
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2.10.6 Phase of the Output Signal {(PHASE)

Menu UTILITIES-PHASE offers access to the phase setting of the RF output signal with respect to &
reference signal of the same frequency.

Menu selection: UTILITIES - PHASE

"100. 000 000 0 -

FREQUENCY IR DELTA PHASE

LEVEL REF OSC | RESET DELTA PHASE DISPLAY
MODULATION
LF OUTPUT PROTECT
SWEEP CALIB
MEM SEQ DIAG
TEST
HELP MOD KEY
AUX 170
BEEPER

R

HASE (preset setting)

NSRRI 3O

Fig. 2-4%  Menu UTILITIES-P

DELTA PHASE Setting value of the phase
IEC-bus short command PHAS 0

RESET DELTA PHASE DISPLAY » Sets the display of the DELTA PHASE to { without the phase of
the output signal being influenced.

IEC-bus short command  PHAS:REF
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2.10.7 Password Input With Functions Protected (PROTECT)

The execution of calibrating and service functions is protected by a password. To uniock the tock-out,
the correct password, a 6-digit number, has to be entered and then the [ENTER] key has to be pushed.
After the instrument has been swiiched on, the lock-out is automatically activated.

Password 1 unlocks the lock-out for calibrations LEV PRESET, VCQO SYN, FM and PULSE GEN.
Password 2 unlocks the lock-out for calibration REF OSC.

Password 3 permits the input of the serial number and the value of the counter for POWER ON,
operating hours and attenuator circuits,

Menu UTILITIES-PROTECT offers access to the unlocking of protected functions.

Menu selection: UTILITIES - PROTECT

" 100. 000 000 0 -

FREQUENCY SYSTEM LOCK LEYEL 2 OFF
LEVEL REF OSC | PASSWORD LEVEL 1 : XXXXKX
MODULATION PHASE
LF OUTPUT LOCK LEVEL 2 OFF
SWEEP CALIB PASSWORD LEVEL 2 KXXXXX
MEM SEQ DIAG
TEST LOCK LEVEL 3 oFF
HELP MOD KEY | PASSWORD LEVEL 3 XXKXXX
AUX 179
BEEPER

R0

Fig. 2-50  Menu UTILITIES-PROTECT (preset setting)
LOCK LEVEL x Activating/deactivating the lock-out.
ON  Thelock-outis activated.

OFF  The cursor automatically wraps to the input of the password. After
the password has been entered, the lock-out is deactivated.

tEC-bus shortcommand  SYST:PROTT ON

PASSWORD LEVEL x input of the password; termination with [ENTER] key.
iEC-bus shortcommand  :SYST:PROTT QOFF, 123456
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2.10.8 Calibration (CALIB}

The foliowing menus offer access to calibrating routines and correction values:
UTILITIES - CALIB- VCOSYN

LEV PRESET

REF OSC {cf. service manual)
LEVEL (cf. service manual)}
FM

PULSE GEN

Internai calibration routines LEV PRESET, VCO SYN, FM and PULSE GEN are protected by a password.
They can only be executed if the lock-out in the UTILITIES - PROTECT menu has been unlocked. The
password is PASSWORD LEVEL 1 = "123456".

Caution:  Execute calibration routines anfy when the instrument has warmed up.

Calibration routines LEVEL and REF OSC are described in the service manual {stock no. 1038.3359.24).

Calibration VCO SYN

In order to accelerate settling, the oscillator of the synthesizer is preset via a D/A converter. The
presetting values are stored in a table and can be renewed using internal calibration routine VCO SYN.
The calibration routine needs only be executed after a data loss in the RAM or after an exchange of
modules.

Function:  Ina 10-MHz division scale, the VCOs are synchronized with the rated frequency and the
presetting voltage readjusied until the difference to the tuning voltage becomes
minimal. The vaiue hence achieved is entered into the tabie. The routine takes approx. 20
seconds.

Menu sefection: UTILITIES - CALIB - VCO SYN

~100. 000 000 0 »-

FREQUENCY SYSTEM CALIBRATE »
LEVEL REF 0SC LEV PRESET
MODULATION PHASE REF DSC
LF QUTPUT PROTECT LEVEL
SWEEP FM 0002
MEM SEQ DIAG PULSE GEN 0003
TEST 0004
HELP MOD KEY 6085
AUX I/0 0086
BEEPER 0607
0008

§ISAL LAY

Fig. 2-51 Menu UTILITIES-CALIB-VCO SYN
CALIBRATE » Triggers the calibration for the synthesizer PLL.
{EC-bus short command ;CAL:VSYN?
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VIEW DATA Indication of the list of presetting values.
The cursor wraps 1o index 1 of the list. The list can be executed using
the rotary knob. This line is the first to be indicated in the segment by
means of a value entry of the index using the digit block.

IEC-bus short command JCALVSYN:DATA?

Calibration LEV PRESEY

In order to hold the amplitude modulator in the optimal working point with all frequency and level
settings, a second control element is mounted by means of which the level before the modulator is set
in such a way that the modulator always works in the best part of its characteristic. The setting values
for the second control element are stored in a table and can be renewed using internal calibration
routine LEV PRESET. The calibration routine needs oniy be executed in the case of a data toss in the
RAM or after an exchange of modutes.

Function: By alternately adjusting the two level control elements, the calibration routine
determines the value for the presetting in which the amplitude modulator i1s operated at
the attenuation demanded. The calibration is executed according to a given freguency
table at tevels of 13dBm to -2dBm in steps of 3 dB. The routine takes approx. 4 min.

Menu selection: UTILITIES - CALIB - LEV PRESET

100. 000 000 0 ».

FREQUENCY SYSTEM VCO SYN CALIBRATE »

LEVEL REF 0SC LEVEL -2 1 47 10[13] dBm
MODULATION PHASE REF 0SC

LF oUTPUT PROTECT | LEVEL
SWEEP FM

MEM SEQ DIAG PULSE GEN
TEST
HELP MOD KEY
AUX I/0
BEEPER

.00
80
i
.00
L0
75
.50

1{
Sl

P
S

G

T

r AL s A

Fig. 2-52  Menu UTILITIES-CALIB-LEV PRESET
CALIBRATE » Triggers the calibration for level preset.
iEC-busshort command CAL:LPR?
LEVEL Selection of the level for which the correction values are indicated.
VIEW DATA The cursor wraps to index 1 of the list. The list can be executed using

the rotary knob. This line is the first to be indicated in the segment by
means of a value entry of the index using the digit block.

IEC-busshortcommand  CAL:LPR:DATA?
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Calibration FM

The frequency moduiation is generated via twe paths by modulation of the division factor of the PLL
as well as by the direct modulation of the oscillator. The moduiation sensitivity of the oscillator is
frequency-dependent. The calibration routine determines correction factors toc balance the
fluctuating modulation sensitivity in steps of 10 MHz. The routine is 1o be executed in the case of
larger variations of the temperature, data loss in the RAM or an exchange of modules. it takes approx.
1 min.

Menu selection: UTILITIES - CALIE - FM

100. 000 000 0 -

FREQUENCY SYSTEM YCO SYN CALIBRATE »
LEVEL REF 0SC | LEV PRESET
MODULATIGN PHASE REF 0SC
LF oUTRUT PROTECT | LEVEL
SWEEP [cariz | |[FM |
MEM SEQ DIAS PULSE GEN

TEST

MOD KEY

ALY 170

BEEPER

0001
goge
0002
co04
0908
co0s6

[ B o v S o S e B o B o IO o §

| Ve a

PR T e SRS T

T R R S AR

Menu UTILITIES-CALIB-FM

Fig. 2-53

CALIBRATE » Triggers the calibration for the FM.
IEC-bus short command [CALFM?
VIEW DATA Indication of the list of correction values.

The cursor wraps to index 1 of the list. The list can be executed using
the rotary knob. This line is the first to be indicated in the segment by
means of a value entry of the index using the digit block.

|EC-bus short command (CALFM:DATA?

Calibration PULSE GEN

A programmable oscillator determines the accuracy of the pulse width and the puise delay of the
pulse generator. To compensate for the temperature dependence of the oscillator (approx.
0.2%/degree} an internai calibration is offered. The adjustment accuracy is approx. £0.5%. The
calibration routine is to be executed even after a data loss in the RAM or after an exchange of
modules.

Function:  The frequency of the oscillator is measured using & counter which is synchronized with

the ¢rystal reference. The oscillator is readjusted untit the deviation is minimized. The
calibration value thus achieved is stored.
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Menu selection: _ UTILITIES - CALIB - PULSE GEN

FREQUENCY SYSTEM VCO SYN
LEVEL REF 0SC | LEV PRESET
MODULATIGN PHASE REF 0SsC CALIBRATION DATA FINE
LF OUTRUT PROTECT | LEVEL CALIBRATION DATA COURSE
SWEEP M

MEM SEQ DIAG
TEST
HELP MOD KEY
AUX 1/D
BEEPER

.......................

DR QSR DOL b e

Menu UTILITIES-CALIB-PULSE GEN

Fig. 2-54

CALIBRATE » Triggers the caitbration for the pulse generator.
IEC-bus short command (CAL:PULS?
CALIBRATION DATA FINE indication of the fine adustment in decimal form.

IEC-bus short command JCALPULS:DATA?

CALIBRATION DATA COURSE  Indication of the coarse adjustment in decimal form.
1EC-bus short command JCALPULS:DATA?
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2.10.9  indication of Moduie Variants {DIAG-CONFIG)

For service purpases, the modules installed can be indicated with their variants and states of
modification. Submenu DIAG-CONFIG offers access to the module indication.

IEC-bus short command  DIAG:INFO:MOD?

Menu selection: UTILITIES - DIAG - CONFIG

100. 000 000 0 -

FREQUENCY SYSTEM
LEVEL REF OSC | TPOINT
MODULATION PHASE PARAM

LF QUTPUT PROTECT
SWEEP CALIB
MEM SEQ
TEST
HELP MOD KEY
AUX I/0
BEEPER

Fig. 2-55  Menu UTILITIES-DIAG-CONFIG
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2.10.10  Voltage Indication of Test Points {DIAG-TPOINT)

Submenu DIAG-TPOINT offers access to internal test points. If a test point is switched on, the voltage
indication is displayed in a window int the header field. For greater detail, see service manual {stock no.

1039.3359.24).

Menu selection:

UTILITIES - DIAG - TPOINT

MHz

TPOOGT
+3.87V

FREQUENCY
LEVEL
MODULATION
LF QUTPUT
SWEEP

MEM SEQ
[UTILTTIES]

HELP

SYSTEM
REF 0SC
PHASE
PROTECT
CALIB
(brac 1
TEST

HOD KEY
AUX 170
BEEPER

CONFIG

(TEGINT |

PARAM

oFf [0 ]
7

Fig. 2-56  Menu UTILITIES-DIAG-TPOINT

STATE

POINT

1030 INNAO N

OO DAY

Switching on/off the voliage indication.

Input vaiue of the test point.

IEC-bus short command

DIAG: POINxx?

E-R



2.10.11 indication of Service Data {DIAG-PARAM)

Submenu DIAG-PARAMETER offers access to different parameters such as serial number, software
version, operating-hours counter and attenuator circuits.

Menu selection: UTILITIES - DIAG - PARAM
A0 - -
100. 000 000 0 -
FREQUENLY SYSTEM | CONFIG PRISERIAL KO, XXXX XXX %
LEVEL REF 0SC | TPOINT ¥ SOFTWARE VERSTON 1.03
MODULATION PHASE § SOFTWARE DATE FEB 04 1993
LF QUTPUT PROTECT X POWER ON COUNT 173
SWEEP CALIB § OPERATION TIME 300 h
MEM SEQ [OAe ] N ATTEN COUNT 5dB 456
UTICITIES TEST Y ATTEN COUNT 10dB 165
HELP MOD KEY Y ATTEN COUNT 20dB 1 250
AUX 1/D X ATTEN COUNT 20dB 2 523
BEEPER Y ATTEN COUNT 4048 1 320
X ATTEN COUNT 40dB 2 400
A N— .\ SUOTROOM SIZE 128 %
' N FLASH SIZE 1024 *
|\ RAM SIZE 512 !
| X DB HEAP LENGTH 258 ;
t % DB HEAP FREE 159 !

Fig. 2-57  Menu UTILITIES-DIAG-PARAM

For [EC-bus commands, cf. Section 3.6.5, DIAGnostic System.

2.10.12  Test(TEST)

{cf. Section 4.2, Functional Test)
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2.10.13 Assign Modulations to the [MOD ON/OFF] Key (MOD-KEY)

The modulations can be switched on/off in the individual modulation menus and parallely by means
of the [MOD ON/OFF] key.

For which modulations the [MOD ON/OFF} keyis effective can be defined in the UTILITIES-MOD KEY
menu. The key can either be effective for all modulations or for a selected one.

Function of the [MOD ON/OFF] key if effective for a type of modulation:

#  Every pressing a key aiters the state {ON or OFF} of the selected modulation.

Function of the IMOD ON/OFF] key if effective for all types of modulation (ALL):

» If at least one modulation is switched on, pressing the [MOD ON/OFF] key switches the
modulation/s off. Which modulations were switched onis stored.
If no modulation is switched on, pressing the [MOD ON/OFF] key switches on the modulations
which were last switched off using the [MGD ON/CFF} key.

On switching on using the [MOD ON/OFF] key, the modulation sources are used as defined in the
modulation menus.

Access to the selection of the modulation 1o be switched using the [MOD ON/OFF] key is possible in the
UTILITIES-MOD KEY menu.

Menu selection: UTILITIES - MOD KEY

100. 000 000 0

FREQUENCY SYSTEM AM FM  PM  PULSE
LEVEL REF 0SC
MODULATION PHASE
LF OUTPUT PROTECT
SWEE? CALIB
MEM SEQ DIAG
TEST
HELP
CAUX 1/0
BEEPER

o A A SRR OB GSN R R T R I S S T S S S e

Fig. 2-58 Menu UTILITIES-MOD KEY {preset setting)

MODULATION Selection for which modulation the [MOD ON/OFF] key is to be effective.

Note: Preset switches off all modulations, sets the selection to ALL and stores AM 30%, AM
SOURCE INT: LF GENT as default setting. '
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2.10.14  Set Auxiliary Inputs/Outputs (AUX 1/0)

Menu UTILITIES - AUX /O offers access to settings for the TRIGGER input, BLANK output and MARKER
output. Sections Sweep and Memaory Sequence provide further information.

Menu selection: UTILITIES - AUX /O

"100. 000 000 0 »-

FREQUENCY SYSTEM EXT TRISGER SLOPE NEG  EITHER
LEVEL REF 0SC :
MODULATION PHASE SWEEP BLANK TIME [ NORM | LONG
LF QUTPUT PROTECT BLANK PDLARITY INORM | INV
SWEEP CALIB
MEM SEQ DIAG MARKER POLARITY v
TEST

HELP MOD KEY

BEEPER

RO T e P A O D O I A R I G O R DO X KPR R

Menu UTILITIES - AUX /O

Fig. 2-59

EXT TRIGGER SLOPE Selection of the active edge of the external trigger signal.
POS The instrument triggers on the positive edge of the external signal.
NEG The instrument triggers on the negative edge of the external
signal.

EITHER The instrument triggers on both edges of the external signal.
|EC-bus short command  (TRIG:SLOP POS

- SWEEP BLANK TIME Seiection of the blank duration.
NORM  BLANK duration is set 10 the shortest duration possible.

LONG  The BLANK duration is set for the PEN LIFT control
of an XY recorder (approx. 500ms}.

IEC-bus short command  :SOUR2:SWE:BTIM NORM

BLANK POLARITY Selection of the polarity for the biank signal.
NORM  With active BLANK, the output signai is HIGH.
INV Polarity isinverted.

IEC-bus short command  :OUTP:BLAN NORM

MARKER POLARITY Selection of the polarity for the marker signal.
NORM The outputsignal is HIGH when the sweep cycle reaches the mark.
[NV Polarity is inverted.

IEC-bus short command  MARK:POL NORM

AARA AR AN n a3 .




2.10.15  Switching On/Off Beeper (BEEPER)
Menu UTILITIES-BEEPER offers access to the switching on/off of the beeper.

Note: Preset does not alter the current state (ON or OFF).

Menu selection: UTILITIES -BEEPER

FREQUENCY
LEVEL

MODULATION
LF OUTPUT
SWEEP

MEM SEG

UTILITIES

HELP

SYSTEM
REF ©5C
PHASE
PROTELCT
CALIB
DIAG
TEST
MOD KEY
“AUX I/0

BEEPER

i

Fig. 2-60

OB RO

KEY BEEPSTATE

1020 INAN YD

Menu UTILITIES - BEEPER

Switching on/off the beeper

IEC-BUS command

:SYST:BEEP:STAT ON

3 0A - o



'2.11  The Help System

The SMT has two help systems. On the one hand the contexi-sensitive help which is calied by means of
the HELP key and which gives information on the current menu. On the other hand, auxiliary texts can
be setected according to headwords in alphabetical order by accessing menu HELP.

HELP Key

The yellow HELP key can be pressed at any point in time. The current setting menu is faded out and
context-sensitive text faded in. The help panel can be exited by means of the RETURN key.

Menu HELP

After calling the help menu, access to all auxiliary texts is possible via an index. Operation is analog to

menu operation.

» Setthe menu cursor to the index desired using the shaft encoder.

p Pressthe [SELECT] key.
The information for the index marked is displayed.

» Pressthe [RETURN] key to exit the menu.

2.12 Status

By means of a STATUS page, the SMT permits an overview over all setiings of the instrument. The
settings are displayed in an abbreviated form. The STATUS page is called by pressing the [STATUS]

key. Return to the preceding menu is effected using the [RETURN] key.

FM1:DEV 123.00kHz; LFGENL

FM2:0FF / PM2:0FF

LF1:  1kHz
LF2:1 000 OkHz; SIN
CUTPUT:OFF

PULSE:EXT DEL 1.00ps
WID 1.00ps

SWEEP:OFF

REF OSC:10MHz INT
ALC BW:AUTO
TRIGGER SLOPE:NORM

LOCAL
UNLOCKED

T T oy SRS

Fig. 2-61  STATUS page
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2.13  Error Messages

The SMT dispiays error and caution messages in & different manner, depending on how long, for a
short period of time or permanently, the cause exists.

Short-term message

Long-term message

The short-term message is displayed in the status line. Part of it overwrites the
status indications and disappears after approx. 2 seconds or in the case of a
new entry.

The instrument shows, e.g., short-term messages if the attempt is made to
enter an overrange or if incompatible operating modes deactivate one
another.

The long-term message is displayed in the status line by means of the message
"WARNING” or "ERROR”. Pressing the IERROR] key calls the ERROR page in
which the messages are entered. Several messages can be entered at the same
time. The long-term message remains existing until there is no cause any
more. The ERROR page is exited using the [RETURN] key.

-The instrument displays, e.g., the iong-term message "ERROR" if there is a

hardware error or "WARNING” if overrange settings have been made.

Notes: ~ An error message "ERROR” does not necessarily point to a defect instrument. There are
various operating states which can cause an ERROR message. E. g. if the instrument is set to
external reference but no external reference is connected.

-~ Error 313 indicates the loss of calibration data and is also applicable in case of a cold start
(key [PRESET] is pressed during switch-on}). The calibration values can be restored with
internal calibration routines. These routines are accessible via menu UTILITIES-CALIB (see
section on calibration).

The ERROR page offers access to long-term messages if the [ERROR] key is pressed.

100. 000 000 0 -

WARNING -~221
ERROR 166
WARNING 183

Settings conflict: AM forces level into overrange
PLL not locked;
Input voltage ocut of range; EXT1 foo low

TS

Fig. 2-62

ERROR page

R R

A list of the possible error messages is to be found in annex B.



3 Remote Control

3.1 introduction

The instrument is equipped with an IEC-bus interface according to standard IEC 625.1/IEEE 488.2, and a
RS-232 interface. The connector is located at the rear of the instrument and permits connecting a
controller for remote control. The instrument supports the SCPi version 1994.0 (Standard Commands
for Programmable Instruments). The SCP! standard is based on standard |EEE 488.2 and aims at the
standardization of device-specific commands, error handling and the status registers (see Section
3.5.1)

This section assumes basic knowiedge of IEC-bus pragramming and operation of the controller. A
description of the interface commands is to be obtained from the reievant manuals.

The requirements of the SCPI standard placed on command syntax, error handling and configuration of
the status registers are explained in detail in the respective sections. Tables provide a fast overview of
the commands implementied in the instrument and the bit assignment in the status registers. The tables
are supplemented by a comprehensive description of every command and the status registers. Detailed
program examples of the main functions are 1o be found in annex D. The program examples for |EC-

- bus programming are all written in Quick BASIC,

Note: :

-In contrast to manual control, which is intended for maximum possible operating convenience, the
priority of remote control is the predictability of the device status. This means that when incompatible
settings (eg activation of PM and FM at the same tirne) are attempted, the command is ignored and the
device status remains unchanged, ie is not adapted to other settings. Therefore, IEC/IEEE-bus control

programs should always define an initial device status (eg with command *RST) and then implement
the required settings.

3.2 Brief instructions

. The short and simple operating sequence given below permits fast putting into operation of the
instrument and setting of its basic functions.

3.2.% IEC Bus

ftis assumed that the IEC-bus address, which is factory-set to 28 has not yvet been changed.
1. Connectinstrument and controtler using IEC-bus cable.

2. Write and start the following program on the controlier:

CALL IBFIND("DEVL", generator%) -Open port to the instrument

CALL IBPAD(generator%, 28) Inform controller about instrument address
CALL IBWRT(generator%. "*RST;*(CLS") Reset instrument

CALL IBWRT{generator%, "FREQ 50MHz") ‘ Set frequency to 50 MHz

CALL IBWRT{generator¥%, "POW -7.3dBa") Setoutput level -~ 7.3 dBm

CALL IBWRT{generatar%, "AM:SOUR INT1") Set AM modulation source LFGEN1

CALL IBWRT(generator%, "AM:INT1:FREQ 15kHz") Set modulation frequency 15 kiiz

CALL IBWRT{generator%, "AM 30PCT") Set AM modulation depth 30%

CALL IBWRT{generator%, "AM:STAT ON") Switch on AM

CALL IBWRT{generator%, *OCUTPUT:STATE ON") Switch on RF output

An amplitude-modulated signal is now applied at the output of the instrument.

3. Tereturn to manual control, press the LOCAL key at the front panel



2.2.2 RS-232 Interface

itis assumed that the configuration of the R5-232 interface at the unit has not yet been changed.

1. Connect unit and controller using the J-modem cabie

2. Enterthe following command at the controller to configure the controlier interface:
mode com1: 9600, n, 8, 1

3. Create the following ASCit file:

Switch instrument to remote control (Return key)

*RST:*CLS Reset instrument
FREQ 50MHz Set frequency 50 MHz
POW —7.3dBm Setoutputievel -~ 7.3 dBm
OUTP:STAT ON Switch on RF output
AM:SOUR INT1 Set AM moduiation source LFGEN1
AM:INT1:FREQ 15kHz Set modulation frequency 15 kHz
AM 30PCT Set AM moduiation depth 30%
AM:STAT ON Switch on AM

{Return key)

4, Transter ASCH file to unit via RS-232 interface. Enter the following command at the controllter:
copy <fileame> com1:

An amplitude-modulated signal is now applied at the output of the instrument.

5. Toreturn to manual control, press the [LOCAL] key at the front panel.

3.3 Switchover to Remote Control

On power-on, the instrument is always in the manual operating state ("LOCAL" state} and can be
operated via the front panel.
The instrument is switched to remote control ("REMOTE" state)

IEC bus assoon as it receives an addressed command from a controlier.

RS-232 as soon as it receives either a carriage return <CR> (=0Dh) or a line feed <LF> (0Ah)
from a controller.

During remote controf, operation via the front panel is disabled. The instrumeant remains in the remote
state until it is reset to the manual state via the front panel or via {EC bus (see Sections 3.3.1.3 and
3.3.2.3). Switching from manual operation to remote control and vice versa does not affect the
remaining instrument settings.



3.3.1 Remote Control via IEC Bus

3.3.1.1  Setting the Device Address

The {EC-bus address of the instrument is factory-set 1o 28. it can be changed manually in the UTILITIES-
SYSTEM-GPIB-ADDRESS menu or via IEC bus. Addresses 0 to 30 are permissibie.

Manually: b Call UTILITIES-SYSTEM-GPIB-ADDRESS menu
¥ Enter desired address
» Terminate input using the {1XENTER] key

Via iEC bus: CALL IBFIND("DEV1". generator®) Open portto the instrument
CALL I8PAD(generator%, 28) inform controlier about old
- address
CALL IBWRT(generator%, "SYST:COMM:GPIB:ADDR 20") Setinstrument to new address
CALL IBPAR(generator%, 20) inform controtier about new
' address

3.3.1.2 Indications during Remote Control

The state of the remote control is evident by the words "[ECREMOTE” or "LOCAL” on the STATUS
page. The STATUS page is always displayed in the REMOTE state,

LOCKED indicates that the key [LOCAL] is disabled, ie switchover to manual operation is only possible
via [EC/IEEE bus. With UNLOCKED indicated, switchover to manual control is possible via the key
[LOCAL] (see aiso section 3.3.1.3).

3.3.1.3 Returnto Manual Operation
Return to manual operation is possibie via the front panel or the {EC bus.

Manually: b Press the [LOCAL] key.

Notes: - Before switchover, command processing must be completed as
otherwise switchover to remote control is effected immediately.

~ The [LOCAL] key can be disabled by the universal command LLO (see
annex A) in order to prevent unintentional switchover. In this case,
switchover to manual mode is only possible via the IEC bus.

— The [LOCAL] key can be enabled again by deactivating the REN
control line of the IEC bus (see annex A).

Via lIECbus:
CALL IBLOC(generator%) Set instrument to manual operation. -



3.3.2 Remote Control via R$-232-interface

3.3.2.1  Setting the Transmission Parameters

To enable an error-free and correct data transmission, the parameters of the unit and the controiler
shouid have the same setting. To prevent any probiems during binary data transmission, the R$-232
interface is set for 8 data bits, no parity and 1 stop bit. This data format corresponds to the current iEEE
P1174 standard. Parameters baud rate and handshake can be manually changed in menu UTILITIES-

* SYSTEM-RS-232.

» Call UTILITIES-SYSTEM-GPIB-RS232 menu
» Select desired baudrate and handshake
» Terminate input using the [1XENTER] key

3.3.2.2 Indications during Remote Control

© The state of the remote control is evident by the words "R5-232 REMIOTE" or "LOCAL" onthe STATUS
page. The STATUS page is always displayed in the REMOTE state.

3.3.2.3 Return to Manual Operation

Return to manual operation is possible via the front panel.
» Pressthe [LOCAL] key.

Note: - Befare switchover, command processing must be completed as otherwise
switchover to remote control is effected immediately.

3.4 Messages

The messages transferred via the data lines of the {EC bus (see annex A) can be divided into two groups:

- interface messages and
~ device messages.

For the RS-232 interface, no interface messages are defined.

3.4.1 interface Messages

Interface messages are transferred on the data lines of the IEC bus, the "ATN" control iine being active.
They are used for communication between controller and instrument and can only be sent by &
controller which has the IEC-bus control. interface commands can be subdivided into

- universal commands and
~ addressed commands.

Universal commands act on all devices connected to the [EC bus without previous addressing,
addressed commands only act on devices previously addressed as listeners. The interface messages
relevant to the instrument are listed in annex A.

Some control characters are defined for the control of the RS-232-interface (see annex A).



3.4.2 Device Messages (Commands and Device Responses)

Device messages are transferred on the data lines of the IEC bus, the "ATN" control line not bemg
active. ASCil code is used. The device messages are largely identicai for the twa interfaces.
A distinctian is made according to the direction in which they are sent on the 1EC bus:

- Commands are messages the controller sends to the instrument. They operate the device
functions and request informations.
The commands are subdivided according to two criteria:

1. According to the effect they have on the instrument:

Setting commands cause instrument settings such as reset of the
instrument or setting the output level to 1 volt.

Queries cause data to be provided for output on the IEC-
bus,
e.g. for identification of the device or polling the
active input.

2. According to their definition in standard |EEE 488.2:

Common Commands are exactly defined as to their function and
notation in standard IEEE 488.2. They refer to
functions such as management of the standar-
dized status registers, reset and selftest.

Device-specific commands refer to functions depending on the features of
the instrument such as frequency setting. A
majority of these commands has also been standar-
dized by the SCP| committee.

- Deviceresponses are messages the instrument sends to the controller after a query. They can
contain measurement results, instrument settings and information on the
instrument status (cf. Section 3.5.4).

Structure and syntax of the device messages are described in Section 3.5. The commands are listed and
explained in detail in Section 3.6.

3.5 Structure and Syntax of the Device Messages

351 SCPl Introduction

SCPI (Standard Commands for Programmabie Instruments) describes a standard command set for
programming instruments, irrespective of the type of instrument or manufacturer. The goal of the SCPI
consortium is to standardize the device-specific commands to a large extent. For this purpose, a model
was devetoped which defines the same functions inside a device or for different devices. Command
systems were generated which are assigned 1o these functions. Thus it is possible to address the same
functions with identical commands. The command systems are of a hierarchical structure. Fig. 3-1
iltustrates this tree structure using a section of command system SOURce, which operates the signal
sources of the devices, The other examples concerning syntax and structure of the commands are
derived from this command system.

SCPlis based on standard IEEE 488.2, i.e. it uses the same syntactic basic elements as well as the common
commands defined in this standard. Part of the syntax of the device responses is defined with greater
restrictions than in standard 1EEE 488.2 (see Section 3.5.4, Responses to Queries).



3.5.2 Structureofa C_ommand

The commands consist of a so-called header and, in most cases, one or more parameters. Header and
parameter are separated by a "white space” (ASClH code 0 to 9, 11 to 32 decimal, e.g. biank) The
headers may consist of severai key words. Queries are formed by directly appending a gquestion mark to

the header.

Note: The commands used in the following examples are not in every case implemented in the

instrument.

Common commands

Device-specific commands

Hierarchy:

Iy

Common commands consist of a header preceded by an asterix and

one or several parameters, if any.
Examples; *RST RESET, resets the device
*ESE 253 EVENT STATUS ENABLE, sets the bits of the
event status enable register
*ESR? EVENT STATUS QUERY, queries the contents of
the event status register.

Device-specific commands are of hierarchical structure (see Fig. 3-1). The
different levels are represented by combined headers. Headers of the
highest tevel {root level) have only one key word. This key word denotes
a complete command system..

Example:  SQURce This key word denotes the command system
SOURce.

For commands of iower ievels, the complete path has to be specified,
starting on the left with the highest level, the individual key words being

separated by a coion ",
Example: SOURce:FM:EXTernal:COUPling AC

This command lies in the fourth level of the SOURce system.
It sets the coupling of the external signal source to AC.

SOURce

POwWer

AM Fivi

I
| I l ] I

POLarity | | MODE | |INTernal | | EXTernal | |STATe
E ‘ i

POLarity | | COUPling

Fig. 3-1 Tree structure of the SCPI commmand systems using the SOURce system by way of

exampie



Optional key words:

Long and short form:

Parameier:

Numeric suffix:

Some key words occur in several levels within one command system.
Their effect depends on the structure of the command, that is to say, at
which position in the header of a command they are inserted,

Example:  SOURce:FM:POLarity NORMal

This command contains key word POLarity in the third
command level. it defines the polarity between modulator
and modulation signal.

SOURce:FM:EXTernal:POLarity NORMal

This command contains key word POlarity in the fourth
command level. It defines the polarity between modulation
voltage and the resulting direction of the modulation only
for the external signal source indicated.

Some command systems permit certain key words to be optionally
inserted into the header or omitted. These key words are marked by
square brackets in the description. The full command length must be
recognized by the instrument for reasons of compatibility with the SCPI
standard. Some commands are considerably shortened by these optional
key words.

Example:  [SOURce].POWer[:LEVel][:IMMediate]: OFFSet 1

This command immediately sets the offset of the signal to 1
volt. The following command has the same effect:

POWer:OFFSet 1

Note: An optional key word must not be omitted if its effect is
specified in detail by a numeric suffix.

The key words feature a long form and a short form. Either the short
form or the long form can be entered, other abbreviations are not
permissible.

Example; STATus:QUEStionable ENABle 1 = STAT:QUES:ENAB 1

Note: The short form is marked by upper-case letters, the long
form corresponds to the complete word. Upper-case and
lower-case notation only serve the above purpose, the
instrument itself does not make any difference between
upper-case and lower-case letters.

The parameter must be separated from the header by a "white space”. If
several parameters are specified in a command, they are separated by a
comma “,". A few queries permit the parameters MINimum, MAXimum
and DEFault to be entered. For a description of the types of parameter,

refer 1o Section 3.5.5.
Exampie:  S0URce:POWer:ATTenuation? MAXimum  Response: 60
This query requests the maximai value for the attenuation.

It a device features several functions or features of the same kind, e.q.
inputs, the desired function can be selected by a suffix added tc the
command. Entries without suffix are interpreted like entries with the
suffix 1.

Example:  SOURce.FM:EXTernal2:COUPling AC

This command sets the coupling of the second external
signal source,



3.5.3 Structure of a Command Line

A command line may consist of one or several commands, It is terminated by a <New Line> 6 a <New
Line> with EQI or an EQ1 together with the last data byte. QuickBASIC autematically produces an EO
togeiher with the last data byte.

Several commands in a command line are separated by a semicolon ™;"
1o a different command system, the semicolon is foliowed by & colon.

Example: CALL IBWRT{generator%, "SOURce:POWer :CENTer MINimum,:OUTPut:ATTenuation 107)

. If the next command belongs

This command line contains two commands. The first command is part of the SOURce
systemn and is used to specify the center frequency of the output signal. The second
command is part of the OUTPut system and sets the attenuation of the output signat.

If the successive commands belong to the same system, having one or several levels in common, the
command line can be abbreviated. To this end, the second command after the semicolon starts with
the level that lies below the common levels (see also Fig. 3-1). The colon following the semicolon must
be omitted in this case. -

Example:
CALL IBWRT(generator%, “SOURce:FM:MODE LOCKed; :SOURce:FM:INTernal :FREQuency 1kHz"}

This command line is represented in its full length and contains two commands separated
from each other by the semicolon. Both commands are part of the SOURce command
systemn, subsystem FM, i.e. they have two common levels.

When abbreviating the command ling, the second command begins with the level below
SOURce:FM. The colon after the semicolon is omitted.

The abbreviated form of the command line reads as follows:
CALL IBWRT(generator%, "SOURce:FM:MODE LOCKed; INTernal:FREQuency TkHz")

However, a new command line always begins with the complete path.

Example: CALL IBWRT(generator%, "SQURce:FM:MODE (OCKed")
CALL IBWRT(generator%, "SOURce:FM:iNTernal:FREQuency TkHz")

3.5.4 Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is formed by
adding a question mark to the associated setting command. According to SCPI, the responses to queries
are partly subject to stricter rules than in standard IEEE 488.2.

1. The requested parameter is transmitted without header.
Example:  SOURce:EXTernal:COUPling? Response: AC

2. Maximum values, minimum values and all further guantities, which are reguested viz a special text
parameter are returned as numerical values.

Example:  FREQuency? MAX Response: 10E3

3. Numerical values are output without a unit. Physical quantities are referred to the basicunits or te
the units set using the Unit command.

Example:  FREQuency? Response: 156 for 1 MHz

4.  Truthvalues <Boolean values> are returned as G (for OFF) and 1 (for ON).
Example:  OUTPut:STATe? Response: 1

5. Text{character data) is returned in a short form {see also Section 3.5.5.5).
Example:  SOURce:FM:50URce? Response: INTT



2.5.5 Parameters

Most commands require & parameter 1o be specified. The parameters must be separated from the
header by a "white space”. Permissible parameters are numerical values, Boolean parameters, text,
character strings and block data. The type of parameter required for the respective command and the
permissible range of values are specified in the command description (see Section 3.6).

Mumerical values Numerical values can be entered in any form, i.e. with sign, decimal point and
exponent. Values exceeding the resolution of the instrument are rounded up or
down. The mantissa may comprise up 10 255 characters, the exponent must lie
inside the value range -32000 1o 32000. The exponent is introduced by an "E" or

"e". Entry of the exponent alone is not permissible. in the case of physical
quantities, the unit can be entered. Permissibie unit prefixes are G (giga), MA

{mega), MOHM and MHZ are aiso permissible}, K {kilo}, M (milli), U {(micro) and

N {nano). It the unit is missing, the basic unit is used.

Example: SOURce:FREQuency 1.5kHz = SOURce:FREQuency 1.5E3
Special numerical The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as
values special numerical vatues. .

I the case of a query, the numerical value is provided.

Examples: Setting command: SOURce.‘VOLTage MAXimum
Query: SOURce:VOLTage? Response: 15

MIN/MAX  MiNimum and MAXimum denote the minimum and maximum value.

DEF  DEFault denotes a preset vaiue which has been stored in the EPROM. This value
conforms to the default setting, asitis calied by the *RST command.

UP/DOWN  UP, DOWN increases or reduces the numerical value by one step. The step width
can be specified via an allocated step command (see annex C, List of
Commands) for each parameter which can be set via UP, DOWN.

INF/NINF  INFinity, Negative INFinity (NINF) represent the numerical values -9.9E37 or
9.9E37, respectively. INF and NINF are only sent as device reponses.

NAN Not a Number (NAN) represents the vaiue 2.91E37. NAN is only sent as device
responsé. This value is not defined. Possible causes are the division of zero by
zero, the subtraction of infinite from infinite and the representation of missing
values.

Boolean Parameters  Boolean parameters represent two states. The ON state (logically true) is
represented by ON or a numerical value unequal to 0. The OFF state (logically
untrue) is represented by OFF or the numerical vaiue 0. 0 or 1 is provided in a

query.
Examples: Setting command. SOURce:FM:STATe ON
Query: SOURce:FM:5TATe? ~ Response: 7
Text Text parameters observe the syntactic rules for key words, i.e. they can be

entered using a short or long form. Like any parameter, they have to be
separated from the header by a white space. In the case of a query, the short
farm of the text is provided.

Exarnle: Settingcommand: OUTPut:FILTer:TYPE EXTernal
-Query: OUTPut FiLTer: TYPe? Response: EXT



Strings Strings must always be entered inquotation marks (' or ")

Example: SYSTem:LANGuage “SCPI” or SYSTem:LANGuage 'SCPI’

Biock data Block data are a transmission format which is suitable for the transmission of

iarge amounts of data. A command using a block data parameter has the
following structiure:

Example: HEADer:HEADer #45168xxxxxxxx

ASCH character # introduces the data block. The next number indicates how
many of the following digits describe the length of the data block. in the
example the 4 following digits indicate the Jength to be 5168 bytes. The data
bytes follow. During the transmission of these data bytes all End or other
cantroi signs are ignored until all bytes are transmitted. Data elements
comprising more than one byte are transmitted with the byte being the first
which was specified by SCPi command “FORMat:BORDer”.

3.5.6 Overview of Syntax Elements

The following survey offers an overview of the syntax elements.

-]

I L S

The coton separates the key words of a command.

in a command line the colon after the separating semicoion marks the uppermost command
level,

The semicolon separates two commands of a command line. It does not alter the path.
The comma separates several parameters of a command.

The question mark forms a query.

The asterix marks a common command.

Quotation marks introduce a string and terminate it

ASCl character # introduces block data.

A"white space” (ASCl-Code 0 t0 9, 11 to 32 decimal, e.g. blank) separates header and para-
meter.



3.6 Description of Commands

3.6.1 Notation

In the foliowing sections, all commands implemented in the instrument are first listed in tables and
tnen described in detail, separated according to the command system. The notation corresponds to the
one of the SCPi standards to a large extent. The SCPI conformity information can be taken from the list
of commands in annex C.

Table of Commands
Command: In the command column, the table provides an overview of the commands
and their hierarchical arrangement (see indentations).

Parameter. In the parameter column the requested parameters are indicated together
with their specified range.

Unit:  The unit column indicates the basic unit of the physical parameters.

Remark: Intheremark column an indication is made on
- whether the command does not have a query form,
-~ whether the command has only one query form ,
- whether this command is implemented only with a certain option of the
instrument,

Indentations The different ievels of the SCPI command hierarchy are represented in the
table by means of indentations to the right. The iower the level is, the
farther the indentation to the right is. Please observe that the complete
notation of the command aiways includes the higher levels as well.

Exampte: :50URce:FM:MODE is represented in the table as follows:

SOURce first level
FM second ievel
MODE third level

in the individual description, the hierarchy is represented in the
corresponding way. Thatis to say, for each command all key words above
up to the left-hand margin must be considered. An exampie for each
command is written out at the end of the individual description.

Upper/lower case notation Upper/lower case letters serve to mark the long or short form of the key
weords of a command in the description (see Section 3.5.2). The instrument
itself does not distinguish between upper and iower case letters.



Special characters

{1

& selection of key words with an identical effect exists for several
commands. These key words are indicated in the same line, they are
separated by & vertical stroke. Only one of these key words has to be
indicated in the header of the command. The effect of the command is
independent of which of the key words is indicated.

Example: :SCURce
‘FREQuency
CW/|: FiXed

The two following commands of identical meaning can be
formed. They set the frequency of the constantly frequent signal
to 1kHz:

:SOURce:FREQuency:CW 1£3 = :SOURce:FREQuency FiXed 1E3

A vertical stroke in indicating the parameters marks atternative possibilities
in the sense of "or”. The effect of the command is different, depending on
which parameter is entered.

Example: Selection of the parameters for the command
:SOURce:COUPling ~ AC|DC

I parameter AC is selected, only the AC content is fed through, in
the case of DC, the DC as well as the AC content.

Key words-in square brackets can be omitted when compaosing the header
{cf. Section 3.5.2, Optional Keywords). The full command length must be
accepted by the instrument for reasons of compatibility with the SCPI
standards.

Parameters in square brackets can optionally be incorporated in the
command or omitted as well.

Parameters in braces can oplionally be incorporated in the command either
not at all, once or several times.



3.6.2 Common Commands

The common commands are taken from the IEEE 488.2 {IEC 625-2) standard. Same commands have the
same effect on different devices. The headers of these commands consist of an asterix "*" followed by
three letters. Many common commands refer to the status reporting system which is described in detail
in Section 3.8,

Command Parameter Unit Remark

*CLS noc query
*ESE (1o 255
*ESR? only query
*IDN? only guery
*1ST? only query
*0PC
*OPT? only query
*PRE 010 255
*PsC 01
*RCL 0to 50 no query
*RST no query
*SAV 11050 no query
*SRE 0to 255
*STB? only query
*TRG _ no guery
*TST? only query
*WAI

*CLS

CLEAR STATUS sets the status byte (STB), the standard event register (ESR) and the EVENt-part of
the QUEStionable and the OPERation register to zero. The command does not alter the mask and
transition parts of the registers. It clears the output buffer.

*ESE 0to 255
EVENT STATUS ENABLE sets the event status enable register to the value indicated. Query *ESE?
returns the contents of the event status enable register in decimal form.

*ESR?
STANDARD EVENT STATUS QUERY returns the contents of the event status register in decimal form
(0 to 255) and subsequently sets the register to zero.

*IDN?
IDENTIFICATION QUERY queries the instrument identification.
The device response is for example: "Rohde&Schwarz, SMT03,00000001, 1.03"
03 = variant identification
00000001 = serial number
1.03 = firmware version number



*I1ST?
INDIVIDUAL STATUS QUERY returns the contents of the IST flag in decimal form (0] 1). The IST flag
is the status bit which is sent during a paraliel poll (cf. Section 3.8.3.2).

*OPC
OPERATION COMPLETE sets bit O in the event status register when all preceding commands have
been executed. This bit can be used to initiate a service request {¢f. Section 3.7).

*GPC
OPERATION COMPLETE QUERY writes message "1" into the output buffer as soon as all preceding
commands have been executed (cf. Section 3.7}

*OPT?
OPTION IDENTIFICATION QUERY gqueries the options included in the instrument and returns a list of
the options instalied. The options are separated from each other by means of commas. For every
option, a fixed position is provided in the responss.

Table 3-1 Device Response to *OPT?
Position Option
1 SM-B1 Raference pscillatar OCXO
2 SM-B2 LF generator
3 SM-82 Znd LF generator
4 SM-B3 Puise modulator 1.5 GHz
5 SM-B4 Pulse generator
6 reserved
7 SM.BE Multifunction generator
8 SM-BB Puise modulator 3GHz
) reserved

Example for a device response: 0,5M-82,0,0,0,5M-B5,0,0,0

*PRE 01to 255
PARALLEL POLL REGISTER ENABLE sets the parallel poll enable register to the value indicated.
Query *PRE? returns the contents of the parallei poll enable register in decimal form.

*PSC 01
POWER ON STATUS CLEAR determines whether the contents of the ENAB|e registers is maintained
or reset in switching on.

*PsC = O causes the contents of the status registers to be maintained. Thus a service request can
be triggered in switching on in the case of a corresponding configuration of status
registers ESE and SRE.

*PSC =0 resetsthe registers.

Query *PSC? reads out the contents of the power-on-status-clear flag. The response canbe O or 1.

*RCL G 1o 50
RECALL calls the instrument state which was stored under the number supplied using command
*SAV. 50 instrument states can be stored.

* RST
RESET sets the instrument to a defined default status. The command essentially corresponds to
pressing the [PRESET] key. The state of the RF-output is an exception: The RF-output ist deactivated
after *RST, however, it is activated after the [RESET] key has been pressed. The default setting is
indicated in the description of the commands.



*SAV 11050
SAVE stores the current instrument state under the number indicated {¢f. “RCL as well).

*SRE Oto 2585
SERVICE REQUEST ENABLE sets the service request enable register 1o the value indicated. Bit 6 (MSS
mask bit) remains 0. This command determines under which conditions a service request is
triggered. Query *SRE? reads the contents of the service request enable register in decimal form.
Bit 6 is aiways 0.

*STB?
READ STATUS BYTE QUERY reads out the contents of the status byte in decimal form.

*TRG
TRIGGER triggers ali actions waiting Tor a trigger event. Special trigger events can be started by
command system "TRIGger" (see section "TRIGger System"”):

*TST?
SELF TEST QUERY triggers all selftests of the instrument indicated in Section 4.4, Functional Test
and outputs an error code in decimal form.

WA

WAIT-1o-CONTINUE only permits the servicing of the subseguent commands after all preceding
commeands have been executed and all signals have settied (cf. Section 3.7 and "*OPC” as well).



CABORt ! CALibration

3.6.3 ABORt System

The ABORt system contains the commands to abort actions triggered. After an action has been
aboried, it can be triggered again at once. All commands trigger an event, thus they have no *RST
vaiue.
Further commands for the trigger system of the SMT can be found in the TRIGger system, Section
3.6.16.

Command Parameter De*‘?aui’c Remarks
Unit
:ABORt
{:SWEep] No query
:MSEQuence No guery
:ABORt
[:SWEep]
The command aborts a sweep.
Example: :ABOR:SWE
‘MSEQuence
The command aboris a Memory Seguence.
Example: (ABOR:MSEQ

3.6.4 CAlibration System

The CALibration system contains the commands to calibrate the SMT. On triggering the calibration by
means of :MEASure, response, 0" displays a faultiess calibration, response " 1" means that an error has
occurred during calibration. As to the meaning of the data in the case of query :DATA?, cf. Chapter 2,
Section "Calibration”.

Command Parameter Defauit Remark
Unit
1CAlLibration

:FM
[:MEASure}? Query only
:DATA? Query only
:OFFSet? Query only

:LEVel
:DATA? Query only
:FRANge NORMal | MiXer
:PMODulator ON | OFfF
:STATe ON | OFF

:LPReset
[:MEASure]? - Query onty
:DATA? Query only

PULSe Option SM-B4
[:MEASure]? Query only
:DATA? Query only

:ROSCillator
[:DATA] 010 4095

:VSYNthesis
[:MEASure]? Query only
:DATA? GQuery only




[CAlibration

:CAlibration
‘FM
The commands to calibrate the DC offset voltage to zero as well as the commands to
calibrate the FM accuracy (slope of deviation} are under this node.
[:MEASure]
The command triggers a calibration measurement of the FM accuracy. The command
triggers an event and thus has no *RST value.
Example: CCALFMIMEAS?
:DATA?
The command gueries the calibration data of the FM accuracy. It returns all calibration
data in the format specified in the FORMat system.
Example: CAL:FM:DATA?
:0FFSet?
The command triggers a czalibration measurement of the offset voltage to zero. Data
which can be read out are not generated, thus there is no appropriate DATA?
command. The command triggers an event and thus has ne *RST vaiue.
Example: ‘CAL:FM:OFF5?
:LEVel This node provides the commands for the management of the level correction table.

The corresponding data are permanently stored in the instrument and cannot be
changed. The instrument inciudes different level correction tables. The tabies to be
used are selected depending on the set frequency and the puise modulator switched
on (internal or external). The :FRANge and :PMODulator commands select the level
correction tables 1o be read out using the DATA? command. These commands
simuiate the current instrument status but do not have any influence on the
instrument setup. The :$TATe ON command activates the ilevel correction table
corresponding to the real instrument setup.

:FRANge NORMal|MiXer
The command selects the level correction table valid for a freguency inthe NORMal or
in the MiXer range ) ¥RST value is NOR
Example: (CALILEV:FRAN NORM

:PMODulator ON | OFF
The command selects the level correction table valid for an instrument setup with the
pulse modulator ON or OFF.
Example: :CAL:LEV:PMOD OFF *RST value is OFF

:DATA?
The command gueries the level correction data. It returns all level correction data in
the format fixed in the :FORMat system. The other commands under this node
determine the list thatis returned.
Example: CALLEV:DATA?

:STATe ON|OFF
The command switches on or off internal level correction. *RST value is ON.

Example: CALILEV STAT OFF



sCALibration

:CAlibration
:LPReset
The commands to measure the values for the level presetting table are under this
node (Level PReset}.

[:MEASure]?
The command triggers a calibration measurement. The command triggers an event
and thus has no *RST value.

Example: JCALILPR:MEAS? Response: 0

:DATA?
The command queries the correction data. It returns all correction data in the format
fixed in the :FORMat system.

Exampie: ‘CAL:LPR:DATA?

:PULSe
The commands to calibrate the pulse generator are under this node (option SM-B4).

[:MEASure]?
The command triggers a calibration measurement. The command triggers an event
and thus has no *RST value.

Example: JCAL:PULS:MEAS? Response: 0

:DATA?
The command queries the correction data. It returns the correction data as two
integers separated by a comma. The first number indicates the fine adjustment, the
second the coarse adjustment.

Exarnple: JCAL:PULS:DATA? Response: 26,2

:ROSCitlator
The commands to calibrate the reference osciliator are under this node.

[:DATA] 0to 4095
The command enters the correction data. For an exact definition of the calibration

vatue, cf. Chapter 2, Section "Calibration”.

Exampie: JCALIROSC:DATA 2048

:VSYNthesis
The commands to determine the sampling points for the frequency setting are under
this node. :

[:MEASure]?
The command triggers a calibration measurement. The command triggers an event
and thus has no default setting value.

Examnple:  :CAL:VSYM:MEAS? Response: 0

:DATA?
The command gueries the calibration data. it returns all calibration data in the format
which was set in the FORMat system.

Exampie: CALVSYM:DATA?



IDiAGnostic

3.6.5 DiAGnostic System

The DIAGnostic system contains the commands for diagnostic test and service of the instrument, SCPI
does not define DIAGnostic commands, the commands listed here are SMT-specific. All DIAGnostic
commands are queries which are not influenced by *RST. Hence no default setting values are stated.

Command Parameter Defautt Remark
Unit
:DHAGnostic
ANFQ
:CCOunt
:ATTenuator1|2|3}4/5/6? Query only
POWer? : Query only
:MODules? Query only
:0TiVie? Query only
SDATe? Queryonly
[:MEASure]
:POINT? Query oniy
:DIAGROstic
ANFO
The commands which can be used to query all information which does not require
hardware measurement are under this node.
:CCOunt

The commands which can be used to query all counters in the instrument are under
this node (Cycle COunt).

:ATTenuator1]213/4|5{6?
The command queries the number of switching processes of the different attenuator
stages. The stages are designated with 21 to 26 within the instrument. In this
command they are differentiated by a numeric suffix whose name corresponds 1o the
number. Hence the foliowing assignment is true:

Suffix Name Function
1 . Z1 40-dB stage
2z Z2 20-dB stage
3 23 5-d8 stage
4 24 20-dB stage
g 5 10-dB stage
6 8 40-d8 stage

Exampte: DIAGINFO:CCOIATTT? Response: 1487



:DIAGnostic

:DIAGnostic
(NFO
:CCOuNt
:POWer?

The command queries the number of switch-on processes.
Example: DIAGINFO:CCOPOW? Response: 258

:MODules?
The cammand gueries the modules existing in the instrument with their mode! and
state-of-modification numbers. The response supplied is a list in which the different
entries are separated by commas. The length of the list is variable and depends on the
eguipment of the instrument. Each entry consists of three parts which are separated
by means of blanks:
1. Name of module
2. Variant of module in the form VarXX (XX = 2 digits)
3. Revision of module in the form RevXX (XX = 2 digits)
Example: DIAGINFO-MOD? _ Response: FRO Var0! Rev00,

DSYN Var(3 Reviz2,
ROSC Var0l Rev03

:0TiMe?
The command reads out the internal operating-hours counter (Operation TiMe). The
response supplies the number of hours the instrument has been in operation up to
Now.
Example: DIAG:INFO:OTIM? Response: 19

:SDATe?
The command queries the date of software creation. The response is returned in the
form year, month, day.
Exampie: DIAGIINFO:SDAT? Response: 1992 12,19

[:MEASure]

The commands which trigger a measurement in the instrument and return the
measured value are under this node.

:POIN?

The command triggers a measurement at a measuring point and returns the voltage
measurad. The measuring point is specified by a numeric suffix (cf. service manual,
stock no. 1039.3359.24).

Example: {DHAG:MEAS: POINZ? Response: 3.52



:DISPlay

3.6.6 DiSPlay System

This system contains the commands to configure the screen. If system security is activated using
command 5YSTem:5ECurity ON, the display cannot be switched on and off arbitrarity {cf. below).

Command Parameter De‘fauit Remark
Unit
:DISPlay
:ANNotation
[:ALL] ON | OFF
:AMPLitude ON j OFF

:FREQuency ON | OFF

:DISPlay
:ANNotation
The commands determining whether frequency and amplitude are indicated are
under this node.

Caution: With 5YSTem:SECurity ON, the indications cannot be switched from
OFF to ON. In this case *RST does not influence the ANNotation settings
either. With SYSTem:SECurity OFF, the *RST value is ON for all
ANNotation parameters.

[:ALL] ON|OFF
The command switches the frequency and amplitude indication on or off.
Command DISPlay:ANNotation:ALL ON can only be executed if SYSTem: SECurity is
set to OFF,
With SYSTern:SECurity OFF ~ *RST vaiue is ON.

Exampie: DISP.ANN:ALL ON

AMPLitude ON|OFF
The command switches on or off the amplitude indication.
Command :DISPlay:ANNotation:AMPLitude ON can  only be executed if
SYSTem:SECurity is set to OFF.
With SYSTern:SECurity OFF - *RST value is ON.

Example: DISPANN:AMPL ON

FREQuency ON|OFF
The command switches the frequency indication on or off.
Command :DISPlay:ANNotation:FREQuency ON can only be executed if
SYSTemn:SECurity is set to OFF.
With SYSTem :SECurity OFF — *RST value is ON.

Exampie: DISP.ANNFREG ON



FORMazt

3.6.7  FORMat System

This system contains the commands determining the format of the data the SMT returns to the
controller. All queries returning a list of numeric data or a binary biock are concerned. With each of
these commands, this connection is pointed to in the description.

Command Parameter Ei’;?u*t 1  Remark
:FORMat
[:DATA] ASCii |REAL[,32| 64] | PACKed
FORMat

[:DATA] ASCii|REAL[,32]64] | PACKed
The command specifies the data format.

Note: Settings using the FORMat:DATA command are only effective for
commands with which this is stated in the command description.

ASCii Numeric data are transmitted in plain text, separated by commas.

REAL Numeric data are transmitted as block data. 8 (4 with setting 32, see

below) successive bytes are interpreted as a double-precision ficating

point number (in accordance with |IEEE 754). The number indicates the

length of an integer in bits; 32 and 64 are valid values, 64 is preset.
PACKed Numerical data are transmitied as binary block data. The format of the

binary data itseif is command-specific. its description can be found by

the respective command.

*RST value is ASCii

Example: :FORM:DATA ASCii



CMEMory | :OUTPut

3.6.8 MEMory System

This system contains the commands for the memory management of the SMT.

Commands Parameter Defauit Remark
Unit
MEMory
:NSTates? Query only
:MEMory
:NSTates?

The command returns the number of *SAV/*RCL memories available. The SMT has 50
*SAV/*RCL memories in total.

Exampie: MEM:NST? Response: 50

3.6.9 OUTPut System

This system contains the commands specifying the characteristics of the RF output socket and the blank
socket. The characteristics of the LF socket are specified in the QUTPut2 system.

Command Parameter Defautt Remark
Unit
:OUTPuUL
AMODe AUTO [ FiXed
BLANK
:POLarity NORMal | INVerted
(IMPedance? Query only
:PROTection SMT02 and
:CLEar SMTG3
‘TRIPped? Query only
[:STATe) ON | OFF
:PON OFF I UNCHanged
:QUTPUt

:AMODe AUTO!FiXed
The command switches over the operating mode of the attenuator at the RF output

(Attenuator MODe).

AUTO The attenuator is switched whenever possible.

FiXed The attenuator is switched when certain fixed ievels are exceeded/fallen
below. *RST value is AUTO

Example; OUTPIAMOD AUTO



(OUTPut

:OUTPut
:BLANkK

The commands determining the characteristics of the BLANk output are under this
node.

:POLarity NORMal | INVerted
The command sets the polarity of the BLANk signal.

NORMal The active BLANk state is indicated by the more positive or higher
ocutput voltage.
INVers The active BLANk state is indicated by the more negative or lower
output voltage. *RST value is NORM
Example: OUTP:BLAN:POL NORM
:iMPedance?
The command gueries the impedance of the RF output. This permits converting the
output level between units V and W. The impedances cannot be changed. With the
SMT, this is the fixed value of 50 Ohm for the RF output.

Example: JQUTP:IMP? Response: 50

:PROTection
The commands to configure the protective circuit of SMT02/03are under this node.
The RF output is protected by a protective circuit which deactivates the output if an
overvoltage is supplied from outside. This does not change the value of
CUTPut:STATe.

:CLEar
The command resets the protective circuit after it has been triggered. The state of the
output is determined by OUTPut:STATe again. The command triggers an event and
hence has no default setting value.
Example: :QUTP:PROT:CLE
‘TRIPped?
The command gueries the state of the protective circuit. The responses mean:
“o" The protective circuit has not responded
" The protective circuit has responded
Example: JQUTP:PROT TRIP? Response: 1

:STATe ON|OFF
The command switches on or off the RF output. The RF ouiput can also be switched
off by the response of the protective circuit. But this has no influence on this
parameter,
MNote: In contrast to the PRESET key, command *RST sets this value to OFF, the
output is deactivated.
*RST value is OFF
Exampile: OUTP:STAT ON

:PON QOFF [UNCHanged
This command selects the RF output is assume after power-on of the unit.
OFF Qutputis switched off
UNChanged Same state as before switch- off

It only exists for the RF output *RST does not infiuence the set value.
Exampie; :OUTP:PON OFF



:QUTPUtZ

3.6.1C OUTPut2 System

This system contains the commands specifying the characteristics of the LF output socket.

Command Parameter Defaut‘t Remark
Unit
:0UTPUt2
:SOURce 0|2 Option SM-82/SM-B6
:STEReo MPX | PlLot Option SM-B2/SM-B6
[:STATe] ON | OFF
:VOLTage OviodV Vv
:0UTPUtZ
:SOURce 02

This command selects which LF generator is connected with the LF output socket (only
with option SM-B2 and SM-86).

0 LFgenerator !
2 LFgenerator2

*RST valueis 0, LF generator 1 is connected at the output.
Example: OUTP2:SOUR 2

:STERe0  MPX|PlLot

The command determines whether the complete stereo multiplex signat (MPX) or only
the pilot tone is output. The command is only effective if LF generator2 is in the
STEREO operating mode and if LF generator2 is selected for OUTPut2:SOURce as well.

*RST value is MIPX

Example: JOUTPZ2:SOUR:STER MPX
[:STATe] ON]|OFF -
The command switches the LF output on or off. *RST value is OFF
Exampie: :QUTP2:5TAT ON

:VOLTage OV to 4V

The command sets the voltage of the LF output. The volitage is a characteristic of the
output, not the source. L.e., it is maintained even if another LF generator is connected
1o the output.

*RST valueis 1V
Example: COUTP2:VOLT 3.0V



JSOURce:AM

3.6.11 SOURce System

This system contains the commands to configure the RF signal source. Keywaord SQURce is optional, t.e_,
it can be omitted. The LF signal sources {options SM-B82 and SM-B&) are configured in the SOURce0|2

system (cf. Section 3.6.12}.

The foliowing subsystems are realized in the instrument;

Subsystem Setting
[:SOURce]
AM Amplitude modulation
:CORRection Correction of the output level
M Freguency modulaiion
:FREQuency Freguencies incduding sweep
4 ER) Test signals for ILS {instrument Landing System)
:MARKer Marker generation with sweeps
:MBE Marker signals (Marker Beacon)
‘PHASe Phase between output signal and reference osciliator signal
P Phase modulation
:POWer Qutput level, tevel control and level correction
(PULM Pulse modulation
:PULSe Pulse generator
:ROSCillator Reference oscillator
:STERao Stereo modulation
:SWEep Sweeps
VOR Test signals for VOR (VHF Omnidirectional Range)

3.6.11.1 SOURce:AM Subsystem

This subsystem cantains the commands to controf the amplitude modulation, Up to two LF generators
which serve as internal modulation sources can be fitted in the instrument {options SM-B2 and SM-B6).
Part of their settings is effected under SOURce0i2.

Command Parameter De:?aulf Remark
Unit
[:SOURCce]
AM
[:DEPTh] 0to 100PCT PCT
:EXTernal
:COUPling |AC|DC
:INTernal 12
:‘FREQuency |400Hz|1kHz|3kHz|15kHz or Hz
0.1Hzto 500 kHz ar QOption SM-B2
0.1 Hzto 1 MMz Option SM-B6
:POLarity NORMal | INVerted
:SOURce INT12 | EXT}INT1[2, EXT
:STATe ON| OFF
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:SOURce
JAM

[:DEPTh] 0 to 100PCT

The command sets the modulation depth in percent. *RST vaiue is 30PCT
Example: SOUR:AM:DEPT 15PCT

EXTernal

The commands to set the external AM input are under this node.

:COUPling AC|DC

The command selects the type of coupiing for the external AM input.
AC The d.c. voltage content is separated from the modulation signal.

DC The modulation signal is not altered, *RST value is AC
Example: SOURANMEXT:COUP  AC
:INTernal 1|2

The settings for the internal AM inputs are effected under this node.

iNT1is LF generator i,
INT2 s LF generator 2.

Here the same hardware is set for AM, PM, FM and SOURce0i2. This means that, for

example, the following commands are coupled with each other and have the same
effect:

SOUR:AM:INT2:FREQ

SOUR:FM2:INT:FREQ

SOUR:PM2:INT:FREQ

SOUR2:FREQ:CW

:FREQuency 400 Hz|1kHz]3kHz|15kHzor 0,1 Hzto 500kHz or 0,1 Hz to 1 MMz

The command sets the modulation frequency. Oniy certain specified ranges are
permissibie depending on the equipment of the instrument.

If neither SM-B2 nor SM-B6 are fitted, only INT1 is permissible and values 400 Hz, 1
kHz, 3 kHz and 15 kHz are true. With option SM-B2, the specified range from 0.1 Hz to
500 kHz is true, with SM-86, from 0.1 Hz to 1 MHz. *RST valueis 1 kHz

Example: SOUR:AMINT:FREQ 15kHz

:POLarity NORMai | INVerted

:SOURce

:STATe

The command selects the polarity of the AM.

NORMal A positive modulation voltage generates a higher output level.

INVerted The AM polarity is inverted.

Example: SOUR:AM:POL NORM *RST value is NORMal
INT1j2| EXT| INT12 ,EXT

The command selects the modulation source. INT1 is LF generator 1, INT2 LF generator
2 (option SM-B2 or SM-BB). An external and an internal modulation source can be

indicated at the same time (see exampile). *RST value is INT
Example: SOUR:AM:SOUR INTT, EXT

ON | OFF

The command switches ampiitude modulation on or off, *RST value is OFF

Exampie: SOUR:AM:STAT ON
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3.6.11.2 SOURce:CORRection Subsystem

The CORRection subsystem permits a correction of the ouiput ievel. The correction is effected by
adding user-defined table values to the output level as a function of the RF frequency. in the SMT, this
subsystem serves to select, transmit and switch on USER-CORRECTION tabies (see Chapter 2, Section
“User Correction {UCOR)" as well).

Commard Parameter Defauit Remark
Unit
[:SOURce]
:CORRection
[:STATe] ON | OFF
(CSET :
:CATalog? Query only
[:SELect] "Name of table”
DATA
:FREQuency |SkHzto1,5GHz {,5kHzto 1,5 GHz} Hz SMTO3/06: to 3/6 GHz
POWer -40dBto + 6dB{~-40dBtoc + 6dB } dB
:DELete “"Name of table”
[:SOURce]
:CORRection

[:STATe] ON|OFF
The command switches the table selected using SOURce CORRection:C5ET on or off.
Example: SOUR:CORR:STAT ON *RST value is OFF

CSET  The commands to select and edit the UCOR lists are under this node. These commands
have no *RST vaiue.

:CATalog?
The command queries the tables available. It returns a list, the entries are separated
by means of commas.

Example: :SOUR:CORR:CSET:CAT? Response: "UCORT”, "UCOR2”, “UCOR3"”

[:SELect] “"Name oftable”
The command selects a correction table. This command alone does not yet effect a
correction. First the tabile selected must be activated (cf. :SOURce:CORRection:STATe).
If there is no table of this name (max. 7 ietters), a new table is created.

Example: :SOUR:CORR:CSET:SEL  "UCOR1”
:DATA The commands to edit the UCOR tabies are under this node.

:FREQuency 5SkHzto1,5GHz {{5kHzto 1,5 GHz}/SMT03: 5kHz to 3 GHz /SMTO06: 5
kHz to 6 GHz. The command transmits the frequency data for the table selected using
:SOURce.CORRection: CSET.

Note: The frequency values must be inputed in ascending order.
Example: SOUR:CORR:CSET:DATA:FREQ T100MHz, 102MHz, 103MHz

:POWer —-40dBto + 6dB{—40dBto + 6dB}
The command transmits the level data for the table selected using :SOURce:
CORRectian:CSET.

Example: SOUR:CORR:CSET.DATA:POWer 1dB, 0,8dB, 0,75dB

:DELete “Name of table”
The command deletes the table indicated from the instrument memory.
Exampie: SOUR:CORR:CSET'DEL "UCOR2Z”
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3.6.11.3 SOURce-FM-Subsystem

This subsystem contains the commands to check the frequency modulation and to set the parameters
of the modulation signal. The SMT is equipped with two independent freguency modulators. They are
differentiated by a suffix afier FM.

SOURce:FM1
SOURce: FiM2
Command Parameter Default Remark
. Unit
[:SOURCce]
FMAJ2 _
[:DEViation] 0tc 10 MHMz; Hz SMIT03: 20 Hz
:EXTernal1|2 SMT06: 40 Hz
:COUPling {AC}DC
:iNTernal
:FREQuency | 400 Hz|1kHz|3kHz|15kHz or Hz
0.1 Hz to 500 kHz or Option SM-B2
0.1 Hz to 1 MHz Option SM-Bb
:SOURce INT | EXT1| EXT2
:STATe ON | OFF
[:SOURce]
FM1)2

[:DEViation] Oto 10 MHMz; SMTO03: 0to 20 MMz /SMT06: 0 to 40 MHz
The command specifies the frequency variation caused by the FM. Although the LF
generators are used as modulation sources, the frequency variation is independent of
the voltage at the LF output. The maximally possible DEViation depends on
SOURce: FREQuency (¢i. data sheet).
*RST value is 10 kHz

Exampie: [SOUR:FM1:DEV 5kHz

:EXTernal 1|2

The commands to set the external FM input are under this node. The settings under
EXTernal for modulations AM, FM and PM are independent of each other. The
settings are always related to the socket which is determined by the numeric suffix
after EXTernal. The suffix after FM is ignored then. With the following commands,
e.g., the settings are both related to socket EXT2:

SOURFMITEXTZ2:COUP  AC

SOURIFMZ:EXTZ2:COUP AC

A command without suffix is interpreted like a command with suffix 1.

:COUPling AC|DC
The command selects the type of coupling for the external FM input.
AC The d.c. voitage content is separated from the modulation signal.

bC The maodulation signal is not altered. *RST value is AC
Example: [SOURFMIEXT:COUP  AC
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[:SOURCce]
:FM1j2

(INTernal

The settings for the internal F\M generators are effected under this node. For FM1, this
ts always LF generator 1, for FM2, always LF generator 2. Here the same hardware is
set for FM1, PMY, AM:INT1 as well as SOURceQ, just like for FM2, PM2 and AM:INT2 as
well as SOURce2. This means that, e.g., the foillowing commands are coupied with
each other and have the same effect:

SOUR:AMINTZ2:FREQ

SOUR:FM2:INT:FREQ

SOUR:PM2:INT:FREQ

SOUR2:FREQ:CW

:FREQuency 400Hz|1kHz|3kHz|15kHz or 0.1 Hz 1o 500 kHz or 0.1 Hz to 1MHz

:50URce

The command sets the modulation frequency. There are different specified ranges
depending on the equipment of the instrument:

if neither SM-B2 nor SM-B6 are fitted, only FM 1 is permissible and values 400 Hz, 1
kHz, 3 kHz and 15 kiz are valid. With option SM-B2, the specified range from .1 Hz

to 500 kHz is valid, with SM-B6, from 0.1 Hz to 1 MHz. *RST valueis 1 kHz
Example: SSOURFM:INTFREQ TO_kHz
INTernal | EXTernalt | EXTernal2

The command selects the modulation source. A command without suffix is interpreted
like a command with suffix 1. LF generator 1 is INT for FM1, LF generator2 for FM2.
Several modulation sources can be active at the same time (cf. example)
*RST value for FIMI1: INT
for FM2:EXT2
Example: SOQUR:FM:SOUR  INTI, EXTZ2

:STATe ON|OFF

The command switches the frequency modutation on or off. *RST vaiue is OFF.
Example: SOUR:FM:STAT OFF
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3.6.11.4

SOQURce:FREQuency Subsystem

This subsystem contains the commands for the frequency setting of the RF source including the sweeps.

Command Parameter Default Remark
Unit
[:SOURCce]
:FREQuency
:CENTer SkHzto 1.5 GHz Hz SMT03/06: to 3/6 GHz
[:CWI:FiXed] S5kHzto 1.5 GHz Hz SMIT03/06: to 3/6 GHz
RCL INCLude | EXClude
:MANual SkHzto 1.5 GHz Hz SMT03/06: 10 3/6 GHz
:MODE CW | FIXed | SWEep
:QFFSet - 50 GHz to 50 GHz Hz
:SPAN Oto 1.5GHz Mz SMT03/06: 10 3/6 GHz
:STARt S5kHzto 1.5GHz Hz SMTQ3/06: to 3/6 GHz
:STOP 5kHzto 1.5 GHz Hz SMT03/06: 10 3/6 GHz
:STEP
[:INCRement] | Oto 1 GHz Hz
[:SOURce]
:FREQuency
:CENTer SkHzto 1.5 GHz (SMT03: 5kHz 1o 3 GHz /SMT06: 5kHz to 6 GHz)

The command sets the sweep range by means of the center frequency. This command
is coupled to commands :SOURce: FREQuency:STARt and :SOURce:FREQuency:5TOP.
The OFFSet value is comsidered with this command as with the FREQUENCY input
value in the FREQUENCY menu. Thus the specified range indicated is only valid for
OFFSet = 0. The specified range with other OFFSet values can be calculated according
to the following formula {cf. Section 2.4.1, Freguency Offset, as weil):

SkHz + OFFSet ... 1.5GHz + OFFSet
Example: SOURFREQ:CENT 100kHz *RST value is (STARL + STOPY2

[:CW | :FiXed] 5kHzto1.5GHz (SMT03: 5 kHz to 3 GHz/SMT06: 5 kHz to 6 GHz)

The command sets the freguency for CW operation. This value is coupled to the
current sweep frequency. In addition to a numeric value, UP and DOWN can be
indicated. The frequency is increased or reduced by the value set under
:SOURce:FREQuency:STEP. (As to specified range, cf. FREQuency CENTer)

Example: SOURFREQ:CW 100kHz *RST vaiue is 100 MHz

:RCL INCLude | EXCLude

The command determines the effect of the recall function on the frequency. *RST
vatue has no effect to this setting.

INCLude The saved frequency is loaded when instrument settings are loaded
with the [RECALL] key or with a memory seguence.

EXCLude The RF frequency is not icaded when instrument settings are loaded,
the current settings are maintained.

Example: SOURFREQ:RCL INCL

‘MARNual SkHzto 1.5 GHz (SMT03: 5 kHz to 3 GHz/SMT06: 5 kHz 1o 6 GHz)

The command sets the freauency if SOURce:SWEep:MODE MANual and SOURce:
FREQuency:MODE SWFEep are set. Only frequency values between the settings with
:SOURce FREQuency:STARt and :SOURce:FREQuency.5TOP are permitted. (As to
specified range, ¢f. FREQuency:CENTer) *RST value is 100 AMdHz
Example: SOUR:FREQ:MAN 500MH=z
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[:SOURce]
:FREQuency
:MODE

:OFFSet

SPAN

:STARt

CW | FiXed | SWEep
The command specifies the operating mode and hence also specifies which commands
check the FREQuency subsystem. The foltowing allocations are valid:

CW |FiXed CW and FiXed are synonyms. The output frequency is specified by
means of :SOURce:FREQuency:CW [FIXed.

SWEep The insirument operates in the SWEep operating mode. The frequency
is specified by means of commands SOURce:FREQuency:5TARt, STOP;
CENTer; SPAN; MANual. *RST vaiue s CW.
Example: SOURFREQ:MODE  SWE

- 5010 + 50 GHz
The command sets the frequency offset of an instrument possibly series-connected,
e.g., of a mixer. If a frequency offset is entered, the frequency entered using SOURce:
FREQuency does no longer conform to the RF output frequency. The following
connection is true:
SOURce:FREQuency = RF output frequency + OFFSet.

Entering an offset does not vary the RF output frequency, but the guery value of
SOURce FREQuency (cf. Section 2.4.1, Frequency Offset}, *RST vaiueis 0

Exampile: SOURFREQ:OFFS  100MHz

Oto 1.5GHz {(SMT03: 5 kHz to 3 GHz /5MT06: SkHz to 6 GHz)

This command indicates the frequency rangefor the sweep . This parameter is coupled
to the start and stop frequency. Negative values for SPAN are permitied, then STARt
> STOP istrue. There is the following connection:

STARt = CENTer — SPAN/2
STOP = CENTer + SPAN/2 *RST value is (STOP - STAR®)

Example: :SOUR:FREQ:SPAN 1GHz

SkHzto 1.5 GHz (SMTO03: 5kHz to 3 GHz/SMT06: 5 kHz to 6 GHz)

This command indicates the starting value of the frequency for the sweep operation.
Parameters START, STOP, SPAN and CENTer are coupled to each other. STARI may be
larger than STOP. (As to the specified range, ¢f. FREQ:CENT). *RST valueis 100MHz

Exampie: :SOUR:FREQ:5TAR 1MHz

ISTOP SkHzto 1.5GHz (SMTO03: 5kHz to 3 GHz /SMT06: 5 kHz 10 6 GHz)

:STEP

This command indicates the final value of the frequency for the sweep operation {see
STARt as well). {As to specified range, ¢f. FREQ:CENT). *RST value is S00MHz

Example: SOURFREQ:STOP 100MHMz

The command 1o enter the step width for the frequency setting if frequency vaiues UP
or DOWN are used is under this node. This command is coupled to the KNOB STEP
command in manual controi. Only linear siep widths can be set.

[:INCRement] Oto 1 GHz

The command sets the step width for the frequency setting.
*RST value is 1IMHz

Example: :SOQUR:FREQ:STEP.INCR 1MHz
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3.6.11.5 SOURce:ILS Subsystem

This subsystem contains the commands to control the characteristics of the test signals for ILS
{Instrument Landing System) (option SM-B6, multifunction generator}.

Command Parameter Defauit Remark
Unit
[:SOURce]
LS Option SM-B6
1STATe ON | OFF
:SOURce INT2 |INT2, EXT
‘TYPE GS | GSLope | LOCalizer
[:GS| GSLope}
:MODE NORM | ULOBe] LLOBe
:COMid
[:STATe] ON IOFF
:FREQuency 0.1t 20000 Hz Hz
:DEPTh 0tc 100 PCT PCT
:DDM
:CURRent =685 uAto + 685 uA A
[:DEPTh] -0.81t0 + 0.8PCT PCT
:DIRection UP | DOWN
:LOGarithmic -999 9%t0 + 9999
:LLOBe
[:FREQuency] 100 to 200 Hz Hz
:ULOBe
[:FREQuency] 60to 120 Hz Hz
‘PHASe 0to 120 deg rad No query
:PRESet
:SODepth 0to 100 PCT PCT
:L.OCalizer
:MODE NORM i LLOBe § RLOBe
:COMid
[:STATe] ON | OFF
:FREQuency 0.11t0 20 000 Hz Hz
:DEPTh Oto 100 PCT PCT
DDM
:CURRent - 387 to + 387 uA A
[:DEPTH] -0.41t0 +0.4PCT PCT
:DIRection LEFT | RIGHt
:LOGarithmic -999. 910 + 9999
:LLOBe
[:FREQuency] 60to 120 Hz Hz
:RLOBe No query
{:FREQuency] 100 10 200 Hz Hz
:PHASe 0to 120 deg rad
:PRESet
:S0Depth 010 100 PCT PCT
[:SOURce]
LS

:STATe ON|OFF

The command switches the generation of ILS signals on or off. STATe ON is only
possiple if no ampiitude moduiation is switched on. Modutation generator 2 must not

be switched simultaneously as a source for PM or FM either.

Example:

(SOUR:IILS:STAT ON

:SOURce INT2|INT2, EXT
This command determines the signai sources of the test signal.

The test signal used for ILS is generated internally by LF generator 2.

A signal from input EXT1 is added to the internal signal in addition.
Switching off the internal source is not possible.

iINT2
INT2, EXT

Example:

SOUR:LS:SOUR INT2

*RST value is OFF

*RST valueis INT2
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[:SOURce]
(LS
:TYPE GS|GSLope | LOCalizer
The command switches over between the two components of the iLS method. The
configuration of the signais is effected under the respective node GSlLobe or
LOCalizer.

GS|GSLope  Vertical component (Glide Slope)
LOCalizer Morizontai component (LQCalizer)
Example: SOUR:ILS:TYPE GS *RST value is GS

[:GS|GSLope]
The commands to specify the characteristics of the glide slope signal are under this
node. Whether this signal is output, however, is determined by command
SQURce:ILS: TYPE.

:MODE NORM |ULOBe |LLOBe
The command specifies the type of the ILS-GS signal generated.

NORM ILS-GS signal

ULOBe (Upper LOBe) Ampiitude modulation of the output signal using the
SOURce:ILS:G5:ULOBe:FREQuency signal component {generally 30 Hz)
of  the iLS-GS  signal. The moduiation  depth  for
SOURce:ILS:GS:DDM:DIR DOWN results from

AWHO0HzZ; = 0.5* {ILS:GS:50Depth + ILS:GS:DDM * 100%)
and for SOURce:IL5:GS:DDM:DIR UPfrom
AM(OCHz) = 0.5* (1LS:GS:50Depth — ILS:GS:DDM * 100%)

LLOBe {Lower LOBe} Amplitude modulation of the output signal using the
SOURce LS GS:LLOBe:FREQuency signal component {generally 150 Hz)
ot  the ILS-GS  signal. The modulation  depth  for
SOURceL.S:GS: DM DIR DOWN results from

AM(150Hz) = 0.5 * {{LS:GS5:50Depth + ILS:GS:DDM * 100%4)
and for SOURce IL5:GS:DDM:DIR UP from
AM{150Hz) = 0.5 * {1LS:GS:S0Depth - ILS:GS:DDM * 100%)

Example: SOURLS:GS:MODE ULOR *RST vaiue is NORM
:COMid

The commands to set the Comld content {communication/identification signal) of the

ILS-GS signal are under this node.

[:STATe] ON|OFF

The command activates or deactivates the Comid signal. *RST value is OFF
Example: SOUR:ILS:G5:-:COM:STAT ON

:FREQuency 0.1 1o 20 000 Hz
The command sets the frequency of the Comld signal. *RST value is 1020 Hz
Example: SOURILS:GS:COM:FREQ 1020

:DEPTh 010 100 PCT
The command sets the AM modulation depth of the ComId signal.

Example: SOURALS:GS:COMDEPT 10PCT *RST value is 10 PCT

:DDM
(Difference in Depth of Modulation) The commands to set the modulation depth
difference between the signal of the upper iobe (30 Hz) and the lower lobe (150 Hz)
are under this node.
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[:SOURce]

(LS

[:GS| GSLope]
:DDM
:CURRent -685uAto + 685 uA
The command enters the DDM value alternatively as a current by means of the ILS
indicating instrument. This parameter is coupled with SOURce:ILS:GS:DDM.:DEPTh.

Exampie: SOURLS:GS:DDM:CURR 0 *RST valueis 0

[:DEPTh] -0.8to+0.8PCT

The command sets the difference of the modulation depth. This parameter is coupled
with SOURce IL5:GS:DDM:CURRent.
The following is true for SOURce: /LS :GS:DDM:DIRection DOWN

ILS:GS:DDM:DEPTh = (AM(90HzZ) - AM(150H2))/100%
and for SOURce:ILS:GS:DDM:DIRection UP

ILS:GS:DDM:DEPTh = (AM{150Hz) - AM{90Hz})}/100%
Example: SOUR:ILS:GS.DDM:DEPT OPCT *RST value isOPCT

:DiRection UP|DOWN

The command indicates the direction in which the pilot has to correct the course. By

calculation, this setting has the same effect as a reverse of the sign of the
SOURce:ILS:GS:DDM:DEPTh value.

UP The airplane is too low, it must climb.

DOWN The airplane is too high, it must descend.

Example: SOURILS:GS:DDM:DIR DOWN *RST value is UP

:LOGarithmic -999.9dB .. + 999.94dB

The command enters the DDM value in dB. This parameter is coupied with
SOURce IL5.GS-BOM:DEPTh and (CURRent. *RST value is 0.0 dB

Example: SOUR:ILS:GS:DDM:LOG 0

:LLOBe The commands to configure the signal of the lower ILS-GS antenna lobe are

under this node (Lower LOBe).

[:FREQuency] 10010 200 Hz

The command sets the frequency. Normally, it is 150 Hz. This parameter is coupied
with SOURce ILS:GS:ULOBe :FREQuency. As the ratio of ULOBe:FREQuency and
LLOBe:FREQuency must always be 3/5, ULOBe:FREQuency is readjusted accordingly.

Exampie: cSOURILS:GS:LLOB:FREQ 150 *RST value is 150 Hz

:ULOBe  The commands to configure the signal of the upper ILS-GS antenna lobe {Upper

LOBe) are under this node.

[:FREQuency] 60to 120 Hz

The command sets the frequency. Normally, it is 90 Hz. This parameter is coupled with
SQURce:IL5.G5:LLOBe FREQuency. As the ratic of ULOBe:FREQuency and LLOBe:
FREQuency must aiways be 3/5, LLOBe: FREQuency is readjusted accordingly.

Exampte: SOUR:ILS:GS:ULOB:FREQ 90 *RST value is 90 Hz

PHASe Oto 120deg

The command sets the phase between the moculation signals of the upper and the
lower antenna lobe. The zero crossing of the signal of the lower lobe serves as a
reference. The angle is related to the period of the signal of the lower antenna lobe.

Example: :SOURILS:GS:PHAS Odeg *RSTvalueis0
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f:SOURCca]
LS
[:GS | GSLobe]
:PRESet .
This command is equivalent to the foltowing command sequence:
ALS:SOUR INT2
JLS:STAT ON
ALSITYPE GS
ALS:GS:MODE NORM
:LS:GS:COM OFF
ALS:GS:COM:FREQ 1020H:z
ALS:GS:COM:DEPT 10PCT
HES:GS:DDM 0.0
(LS GS:DDM:DIR UP
ALS:GS:50D 80PCT
ALS:GS:ULOB G0H=z
LS GS:LLOB 150Hz
LS GS:PHAS O
The vaiues set correspond to the state after SYSTEM PRESET or *RST. The command
neither has a query farm nor an *R57 value.

Example: ;SOUR:ILS:GS:PRES

:SODepth 010 100 PCT
The command indicates the sum of the modulation depths of the signals of the lower
fobe (90 Hz) and the upper iobe (150 Hz). *RST value is 80PCT

Exampie: SOUR:ILS:GS:508B 80PCT

:LOCalizer
The commands to specify the characteristics of the LOCalizer signal are under this node.
Whether this signal is output, however, is determined by command SQURce: ILS: TYPE,

:MODE NORM |LLOBe | RLOBe
The command specifies the type of the ILS-LOC signal generated.
NORM ILS-LOC signal

LLOBe {Left LOBe) Amplitude moduiation of the output signal using the
SOURce:ILS:LOC.LLOBe FREQuency signal component (generaily 90 Hz)
of the ILS-LOCsignal. The modulation depth

for SOURce:1L5:G5:DDM:DIR RIGHt results from

AM(80Hz) = 0.5 * (ILS:LOC:SODepth + 1LS:LOC:DDM * 100%)
and for SOURce:ILS:GS:DOM:DIR LEFT from

AM{BCHz} = 0.5 * (ILS:LOC:SODepth - ILS:LOC.DDM * 100%)

RLOBe {Right LOBe) Amplitude modulation of the output signal using the

SOQURce IL5:LOCRLOBe:FREQ signal component (generally 150 Hz) of
the ILS-LOC signal. The modulation depth
for ILS:LOC:DDM:DIR RIGHT results from
AM(150Hz) = 0.5 * (ILS:LOC:SODepth + ILS:LOC:DDM * 100%)
and for /ILS:LOC:DDM:DIR LEFT from
AM(150Hz) = 0.5 * {ILS:LOC:SODepth — ILS:LOC:DDM * 100%)

Example: SSOURALSLOC:MODE LLOB *RST value is NORM
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[:SOURce]
LS
:LOCalizer
:COMid
The commands to set the Comld content (communication/identification signal) of
the [LS-LOC signal are under this node.

[:STATel ON|OFF
The command activates or deactivates the Comid signal. *RST value is OFF
Example: SOURILS:LOC.COM:STAT ON

~ :FREQuency 0.11to 20000 Hz
The command sets the frequency of the Comid signat. *RST value is 1020 Hz
Example: SOUR:LS:LOC:COM:FREQ 1020

:DEPTh 010 100 PCT
The comrmand sets the AM moduiation depth of the Comid signal.

Exampte: SOUR:LS:LOC:COM:DEPT 10PCT *RST valueis 10 PCT

‘DDM
(Difference in Depth of Modulation) The commands to set the modulation depth

difference between the signal of the left lobe {90 Hz) and the right iobe {150 Hz)
are under this node.

:CURRENT -387to +387uA
The command alternatively enters the DDM value as a current by means of the LS

indicating instrument. This parameter is coupled with SOURce:ILS:LOC:DDM:
DEPTh.

Example: SOURILS:LOC:DDM:CURR O *RST value is 0 A

[:DEPTh] -04to +04PCT

The command sets the difference of the modulation depth. This parameter is
coupled with SOURce:ILS:LOC:DDM:CURRent. The following is true:

for SOURce:IL5:LOC:DDM.: DiRection RIGHt

IL5:LOC:DDM:DEPTh = (AM{90Hz) - AM{150H2)Y/100%
and for SOURce:ILS:L OC:DDM:DiRection LEFT

ILS:LOC.DDM:DEPTH = (AM{150Hz) - AM(S0H2)Y100%
Example: SOUR:ILS:LOC:DDM:DEPT OPCT *RST value is OPCT

:DIRection LEFT|RIGHt

The command indicates the direction in which the piiot has to correct the course. By
calcutation, this setting has the same effect as a reverse of the sign of the
SOURce:IL5:L0C: DDM:DEPTF value.

LEFT The airplane is too much to the right, it must turn to the left.
RIGHT The airplane is too much 1o the left, it must turn to the right.
Example: SOURILS:LOC:DDM:DIR LEFT *RST value is LEFT

:LOGarithmic ~999.9dB ... + 9999dB

The command enters the DDM vaiue in dB. This parameter is coupled w:th
SOURce:1L5:LOC:DDM:DEPTh and :CURRent.

Example: SOURALS:LOC:DDM:LOG 0 *RST value is 0.0 dB
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[:50URce]
LS
:LOCalizer
:LLOBe

The commands to configure the signals of the teft [LS-LOC antenna lobe (Left LOBe)
are under this node.

[:FREQuency] 601to 120 Hz

:RLOBe

The cammand sets the frequency. Normally, it is 90 Hz. This parameter is coupled
with SOURce:/LS5:LOC-RLOBe FREQuency. As the ratio of LLOBe:FREQuency and
RLOBe:FREQuency must always be 3/5, RLOBe: FREQuency is readjusted
accordingly.

Example: SOURIJLS:LOCLLOB:FREQ 90* RST valueis 90 Hz

The commands to configure the signal of the right ILS-LOC antenna lobe (Right
LOBe) are under this node.

[:FREQuency] 1001tc 200 Hz

The command sets the frequency. Normailly, it is 150 Hz. This parameter is coupled
with SOURce:(L5:LOC.LLOBe : FREQuency. As the ratio of LLOBe:FREQuency and
RLOBe:FREQuency must always be 3/5, LLOBe: FREQuency is readjusted
accordingly. *RST valueis 150 Hz

‘Example: SSOURHLS:LOC:RLOB:FREQ 150

PHASe

:PRESet

:50Dep

010120 deg
The command sets the phase hetween the modulation signals of the left and the
right antenna lobe. The zero crossing of the signal of the right lobe serves as a
reference. The angle relates to the period of the signal of the right antenna tobe.

Example: SOUR:LS:LOC:PHAS Odeg *RST valueis{

This command is equivalent to the following command sequence:
ILS:SOUR INTZ2

[LS:STAT ON

ALSITYPE LOC

ALS:LOC:MODE NORM
AS:LOC:COM OFF
ALS:LOC:COM:FREQ 1020Hz
ALS:LOC:COM:DEPT 10PCT
AMSLOC:DDM 0.0
ALS:LOC:DDM:DIR LEFT
ALS:LOC:SOD 40PCT
JALS:LOCILLOB 80Hz
ALS:LOC:RLOB 150H:z
ALS:LOC:PHAS O

The values set correspond to the state after SYSTEM:PRESET or *RST. The command
neither has a query form nor an *RST value.
Example: :SQUR:LS:LOC:PRES

th 0to 100 PCT
The command indicates the sum of modulation depths of the signais of the left labe
(30 Mz} and the right iobe {150 Hz).

Example: SOURILS:LOC:SOB 40PCT *RST value is 40PCT
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3.6.11.6 SOURce:MARKer Subsystem

This subsystem contains the commands to check the marker generation with sweeps. The SMT has
three markers each for frequency and level sweeps which are differentiated by a numeric suffix after
MARKer. The settings for frequency sweep and level sweep marker are independent of each other.

Command Parameter Default Remark
Unit
[:SOURce]
‘MARKer1[21{3
[:FSWeep]
:AMPLitude ON | OFF -
:AOFF NG query
:FREQuency SkHz to 1.5GHz Hz SMT03/06:
[:5TATe] ON| OFF 5 kHzto 3/6
PSWeep GHz
:AOFF
:POWer - 14410 + 16 dBm dBm
[:STATe] ON | OFF No guery
:POLarity NORMal | INVerted '
[:SOURce]
‘MARKer1(2|3
[:FSWeep]

The commands for the markers with frequency sweep are under this node. Keyword
:FSWeep can be omitted, then the command conforms to SCPIreguiations.

:AMPLitude ON|OFF
The command specifies whether the marker influences the signai level.

ON The output jevel is reduced by & constant value when the marker
frequency is executed.
OFF The outputlevel remains unchanged. *RST vaiue is OFF
Example: SOUR:MARKT . FSW:AMP ON
:AOFF

Command (All markers off} switches off all frequency markers. This command triggers
an event, thus it has no *RST value and no query form.

Exampie: SOUR:MARK.FSW.AOFF

:FREQuency 5kHzto 1.5 GHz (SMTC3: 5kHzto 3 GHz/SMT06: 5kHz to 6 GHz)
The command sets the marker selected by the numeric suffix with MARKer 1o the
frequency indicated.
The OFFSet value of the subsystern {menu) FREQuency is considered with this
command as with the MARKER input value in menu SWEEP-FREQ. Thus the specified
range indicated is oniy valid for SOURce:FREQuency:OFFSet 0. The specified range
with other OFFset values can be calculated according to the foliowing formula (cf.
Section 2.4.1, Frequency Offset as well):
5kHz — OFFSet ... 1.5GHz —~ OFFSet
*RST value for MARKT: 100MHz
MARK2: 200MHz
MARK3: 300MHz

Example: :SOUR:MARK1:FSW:FREQ 30MHz
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[:SOURce]
:MARKer1i2|3
[:FSWeep]
[:STATe] ON|OFF

The command switches the marker selected by the numeric suffix with MARKer on or
off. *RST vaiue is OFF
Exampie: SOURMARKT FSW:STAT ON

:PSWeep

The commands for the markers with ievel sweep are under this node (Power sweep).
The three markers are differentiated by a numeric suffix after MARKer.

:AQFF
The command switches all ievel markers off. This command is an event and thus hasno
*RST value and no query form.

Exampie: SOUR:MARK:PSW:AOFF

POWer — 144dBmto + 16dBm
The command sets the marker selected by the numeric suffix with MARKer to the ievel
indicated.

The QFFSet value of the subsystem {menu) POWER {LEVEL) is considered with this

command by analogy with the MARKER input value in the SWEEP-LEVEL menu. Thus

the specified range indicated is only valid for SOURce:POWer:OFFSet 0. The specified

range with other OFFSet values can be calcuiated according to the following formula
(cf. Section 2.5.1, Level Offset, aswell):

— 144dBm - OFFSet ... 16dBm -~ OFFSet

*RST value for MARK1: 1dBm

MARKZ: 2dBm

MARK3: 3dBm

Example: SOQUR:MARKT:PSW:POW - 2dBm

[:STATe] ON|OFF
The command switches the marker selected by the numeric suffix with MARKer on or
off. *RST vaiue is OFF

Example: SOUR:MARKIT:PSW:STAT ON

:POLarity NORMal | INVerted
The command specifies the polarity of the marker signal.

NORMal When running through the marker condition, TTL level is applied at the
marker output, otherwise O V.

INVerted When running through the marker condition, 0 V is applied at the
marker output, otherwise TTL level. *RST value is NORM

Example: SOUR:MARK:POL INV
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3.6.11.7 SOURce:MBEacon Subsystem

This subsystem contains the commands to control the characteristics of the marker signals (Marker
BEacon) as they are used to mark the distance in the approach range of airports {option SM-B6,

multifunction generator).

Command Parameter Defau!t Remark
. Unit
[:SOURce]
:MBEacon Option SM-B6
STATe ON| OFF
[:MARKer] :
:FREQuency 400 Hz | 1300 Hz | 3000 Hz Hz
:DEPTH 0to 100 PCT BCT
:COMid :
[:STATel ON| OFF
:FREQuency 0.110 20000 Hz Hz
DEPTh 0to 100 PCT : PCT
[:SOURce]
:MBEacon

:STATe ON|OFF
The command switches on or off the generation of marker beacon signals. STATe ON is
only possibie if no ampiitude modulation is switched on. Modulation generator 2 must
- not be inserted simultaneously as a source for PM or FM either.

_ *RST value is OFF
Example: SOUR:MBE:STAT ON

[:MARKer]
The commands to set the marker signal-are under this node.

:FREQuency 400 Hz| 1300 Hz 3000 Hz
The command selects the frequency of the marker signal.

Example: SOUR:MBE:MARK:FREQ 400

*RST value is 400 Hz

:DEPTh Oto 100 PCT
The command sets the modulation depth of the marker signal.

Example: [SOUR:MBE:MARK:DEPT 95P(T

*RST value is 95 PCT

:COMid
The commands te set the Comld content (communication/identification signai) of the
ILS signal are under this node.

[:STATe] ON|OFF _
The command activates or deactivates the Comid signai.

Example: (SOQUR:MBE:COM:STAT ON

*RST value is OFF

FREQuency 0.1 to0 20000 Hz
The command sets the frequency of the Comid signal.

Example: SQURMBE:COM:FREQ 1020

*RSTvalueis 1020 Mz

:DEPTh 0to 100PCT
The command sets the AM modulation depth of the Comid signal.  *RSTvalueis SPCT

Example: SOUR:MEBE:COM:DEPT 5PCT
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3.6.11.8 SOURce:PHASe Subsystem

Command Parameter Defau!t Remark
Unit
[:SOURce]
PHASe
[:ADlust] - 360 deg to 360 deg rad
:REFerence ' No query
[:SOURce]
PHASe

[:ADJust! -3601t0 + 360 deg
The command indicates the phase between output signal and reference osciilator

signal. This setting is oniy accepted using SOURce:PHASe:REFerence (cf. below). An
indication in RADian is possible. *RST valueis 0.0 DEG.

Exampie: SOUR:PHAS:ADJ 2DEG
:SOUR:PHAS:ADJ O.1RAD

:REFerence

The command accepts the phase set using SOURce:PHASe ADJust as a new reference
phase. The command has no *RST value.

Example: :SOUR/PHAS:REF
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3.6.11.9 SCURce:PM Subsystem

This subsystem contains the commands to check the phase modulation and 1o set the parameters of the
modulation signal. The SMT s equipped with two independent phase modulators, PM1 and PM2. They
are differentiated by a suffix after PM.

SOURce:PM1
SQOURce:PM?2
Command Parameter Defau!t Remark
Unit
[:SOURce]
PM 1|2 ‘
[:DEViation] ~360to + 360 deg rad
:BANDwidth ' 100 kHz | 2 MHz Hz
:EXTernal 1|2
:COUPling AC|DC
(INTarnal
:FREQuency 400 Hz |1 kHz |3 kHz] 1S kHz or Hz
0.1 Hz...500 kHz or Option SM-B2
0.1 Hz to 1 MHz Option SM-86
:SOURce INT}EXT1j2 | INT, EXT12
:STATe ON | OFF
[:SOURcel
PM 1|2

[:DEViation] - 360tc +360deg
The command sets the modulation depth in Radian (¢f. Section 2.6.4.1, PM Deviation
Limits). DEGree are accepted. *RST vaiueis 1 rad

Example: SOUR:PM.DEV 20DEGR

:BANDwidth 100 kHz |2 MHz
The command sets the bandwidth of the phase modulation. *RS8T value is 100 kHz

Example: SOUR:PM:BAND 100 kHz

:EXTernal 1|2
The commands to check the external input of the PM modulators are under this node.
The settings under EXTernal for modulations AM, FM and PM are independent of
each other. The settings are always related to the socket determined by the suffix
after EXTernal. The suffix after PM is ignored then. With the foliowing commands,
e.g., the settings are both related 10 socket EXT2:

SOURIPMTEXT2:COUP  AC
SQUR:PMZ2EXT2:COUP AL
A command without suffix is interpreted like a command with suffix 1.

COUPling AC|DC
The command selects the type of coupling for the external PM input.

AC  Thed.c. voltage content is separated from the modulation signal.
DC  The modulation signal is not changed. *RST valueis AC
Example: SOURPM:COUP DC
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[:SOURce]
:PM12

INTernal

The settings for the internal PM generators are effected under this node. For PM1, this
15 always LF generator 1, for PM2, aiways LF generator 2. Here the same hardware is
set for EM1, PM1, AM::INT1 as well as SOURce(, for FM2, PM2 and AM:INTZ and
SOURce2 as well. This means that, e.g., the following commands are coupled with
each other and have the same effect:

SOUR:AM:INT2:FREQ

SOURFM2:INT:FREQ

SOUR:PM2:INT:FREQ

SOUR2:FREQ.CW

:FREQuency 400 kHz|1kHz|3 kHz|[15kHz or 0.1 Hz..500 kHz or 0.1 Hz...1 MHz

:SOURce

:STATe

The command sets the moduiation frequency. There are different specified ranges
depending on the equipment of the instrument:

if neither SM-B2 nor SM-B6 are fitted, only INTT is permissible and values 400 Hz, 1
kHz, 3 kHz and 15 kHz are valid. With option SM-B2, the specified range from 0.1 Hz
to 500 kiHz is valid, with SM-B6 from 0.1 to 1 MHz. *RST valueis 1 kHz

Example: SOURIPRIINTFREQ  10kHz

iNTernal | EXTernal 1|2 | INTernal, EXTernal 1]2
The command selects the modulation source. A command without suffix is interpreted
Jike a command with suffix 1. LF generator 1 is INTernal for PM1, LF generator2 for
PM2. Several moduiation sources can be active at the same time {see example)
*RST value for PM1: INT
for PMiZ:EXT2

Example: CSOUR:PM:SQUR  INT, EXT2

ON | OFF

The command switches the phase modulation selected by the numeric suffix with PM
on or off. *RST value s OFF

Example: SOURPMISTAT  OFF
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3.6.11.10  SOURce:POWer Subsystem

This subsysterm contains the commands to set the output level, the level control and the level correction
of the RF signat. Other units can be used instead of dBm:

- by indication directly after the numeric value (example POW 0.5V),
~ by altering the DEFault unitin the UNIT system {cf. UNIT:POWER, Section 3.6.17)

Command Parameter Default Remark
Unit
[:SOURce]
POWer
(ALC
:BANDwidth | BWIDth | 100 Hz| 500 kHz Hz
:AUTO ON | OFF | ONCE
[:5TATe] ON] OFF
[:LEVel]
[:iviMediate]
{AMPLItude] - 14410 + 16 dBm dBm
:OFFSet - 100to + 100 dB dB
RCL INCLude | EXCLude
LIt
[:AMPLitude] - 144t0 + 16dBm dBm
:MARNuai - 144 to + 16dEBm dBm
:MODE FiXed | SWEep
:STARt - 14410 + 16 dBm dBm
:STOP - 144to + 16 dBm dBm
:STEP
([:INCRement] 0.11010dB dB
[:SOURce]
POWer
(ALC

The commands checking the automatic level control are under this node.

:BANDwidth | BWIDth 100 Hz]500 kHz
The command sets the bandwidth of the level control.

Exarnple: SOUR:POW:ALC:BAND 100kHz

*RST value is 100 kHz

:AUTO ON|OFF | ONCE
The command determines the mode in adapting the bandwidth.

ON The bandwidth is automatically adapted.

OFF No bandwidth adaptation,

ONCE The bandwidth is adapted once, then AUTO is automaticaliy set to OFF.
Example: SOQUR:POW.ALC:BAND:AUTC ON *RST value is ON

[{:STATe] ON|OFF
The command switches level control on or off.

On Level control is permanently switched on,
OFF Level control is switched on for a short period of time if the level
changes. *RST value is ON

Example: SOUR:POW :ALCSTAT ON
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[:SGURce]
POWer
[:LEVel]
[:IMMediate]
The commands to set the output leve! with operating modes CW and Sweep are
under these nodes.
[:AMPLitude] - 144to + 16 dBm
The command sets the RF output level in operating mode CW. UP and DOWN can
be indicated in addition to numeric values. Then the level isincreased or reduced by
the vatue indicated under :SOURce:POWer:STEP.
The OFFSet value is considered with this command as with the AMPLITUDE input
value in menu LEVEL-LEVEL. Thus the specified range indicated is only valid for
:POWer:OFFSet 0. The specified range with other OFFSet values can be calculated
according to the following formula (cf. Chapter 2, Section "Level Offset”, as well):
- 144¢Bm + OFFSet ... 16dBm + OFFSet
The keywords of this command are optional to a large extent, thus the long as well
as the short form of the command is shown in the example. *RST vaiueis —30dBm
Example: :SOUR:POW:LEV:IMM:AMPL -15 or
POW 15
:OFFSet - 100to + 100 dB
The c¢ommand sets the constant level offset of a series-connected
attenuator/ampiifier (cf. Chapter 2, Section "Level Offset”). if a level offset is
entered, the level entered using POWer:AMPLitude does no ionger conform to the
RF outputievel. The following connection is true:
POWer: AMPLitude = RF output tevel + :POWer:OFFSet.
Entering a level offset does not change the RF output tevel but only the query value
of .POWer: AMPLiHude.
Only dB is permissible as a unit here, linear units {V, W etc.} are not permitted.
Caution: The level offset is also valid in the case of level sweeps!
Example: SOUR:POW:LEV:IMM:OFFS 0 or *RST valueis 0
POW:OFFS 0
:RCL INCLude | EXClude
The command determines the effect of the recall function on the RF level *RST
value has no effect to this setting.
INCLude  The saved RF level is loaded when instrument settings are ioaded with
the {RECALL] key or with a memory sequence.
EXCLude The RF level is not loaded when instrument settings are loaded, the
current settings are maintained.
Example: SOUR:POW:LEVIMM:RCL INCL
:LIMit

[:AMPLitude] - 14410 + 16 dBm
The command limits the maximum Rf output level in operating mode CW and
SWEEP. It does not influence the display LEVEL and the answer to query POW?,

Exampie: :SOUR:POW:LIM - 15dBm *RST valueis + 16dBm
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[:SOURce]
POWer
:MANual - 14410 + 16dBm

The command sets the level if SOURce POWer:MODE is set to SWEep and
SOURce:SWEep:MODE to MANual. Cnly level values between START and STOP are
permissibie. {As to the specified range, cf. :POWer: AMPLitude).

*RST valueis —30dBm
Exampie: SOUR:POW:MAN 1dBm

:MODE FlXed | SWEep

The command specifies the operating mode and thus also by means of which
commands the level setting Is checked.

FiXed The ouiput level is specified by means of commands under :SOURce:
POWer:LEVel

SWEep The instrument operates in the SWEep mode. The level is specified by
means of :SOURce:POWer; STARL;, STOP; CENTer; SPAN and MANual.

*RST value is FiXed
Example: SOURPOW MODE FIX

STARt — 144 to + 16 dBm

The command sets the starting value for a level sweep. STARt may be iarger than

STOP, then the sweep runs from the high 1o the low level.(As to the specified range,
cf. :POWer: AMPLitude). *RST value is ~ 30dBm

Example: :SOUR:POW:STAR 20

STOP -~ 1441t0 + 16dBm

The command sets the final value for a level sweep. STOP may be smalier than STARL.
{As to the specified range, ¢f. :POWer: AMPLIitude). *RST valueis - 10dBm

Example: SOUR:POW:STOP 3

:STEP
The commands to set the step width are under this node.

[:INCRemeni] 0.1t0 104dB

The command sets the step width with the level setting if UP and DOWN are used as
level vaiues. The command is coupled with KNOB STEP in the manual control, i.e., it
atso specifies the step width of the shaft encoder.

Only dB is permissible as a unit here, the {inear units {V, W etc.} are not permitted.

*RST value is 1dB
Example: :SOUR:POW:STEP:INCR 2
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3.6.11.11 SOURce:PULM Subsystem

This subsystem contains the commands to check the pulse modulation and to set the parameters of the
moduiation signal. The internal puise generator (option SM-B3 and SM-B4) is set in the SOURce:PULSe
subsystem.

Command Parameter Default Remark
Unit
[:SOURce]
:PULM Option SM-B3,
EXTernal SM-B4 and
:IMPedance 50 Ohm| 10 kOhm Ohm SM-B8
(INTernal SVI-BY
JFREQuency 0.01176 Hz to 10 MHz
:POLarity . NORMal | iNVerted
:SCURce INTernal | EXTernal
:STATe ON | OFF
[:SOURce]
PULM
:EXTernal . ‘
The commands to check the external pulse generator input socket are under this
node.

:IMPedance 50 Ohm| 10 kOhm
The command sets the impedance of the input socket for the external pulse
generator. The pulse generator has an own input socket, hence this setting is
independent of the corresponding settings under PNV and FM.

*RST valueis 10 kOhm
Exampie: SOURPULMEXT:IMP 10E3

:INTerna!
The commands to check the internal modulation source are under this node.

:FREQuency 0.01176 Hz to 10 MHz
The command sets the frequency of the pulse generator. This parameter is coupled
with SOURce:PULSe:PERIod. *RST value is 100 kiz

Example: SOURPULMEINT.FREQ  1MHz

:POLarity NORMal | INVerted
The command specifies the polarity between modulating and modulated signal.
NORMat The RF signai is suppressed during the interpulse period.
INVerted The RF signai is suppressed during the puise.

*RST value is NORMal
Example: SOUR:PULM:POL  INV

:SOURce EXTernal|INTernal
The command selects the source of the modulating signal.

INTernal internal pulse generator (option SM-84). ‘
EXTernal Signal fed externally *RST value is INTernal
Example; SOURPULM:SCQUR  INT

:STATe ON|OFF
The command switches on or off the pulse moduiation. *RST value is OFF
Example: SOURPULMSTAT ON
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3.6.11.12  SOURce:PULSe Subsystem

This subsystem contains the cornmands to set the pulse generator {option SM-B3 and SM-B4). The pulse
generation is triggered on principle, with the trigger certainly being able to be set to "free run” using
TRIGger:-PULSe: SOURce AUTO as well.

Command Parameter Defau!t Remark
Unit
[:SOURce] .
:PULSe Option SM-B3,
:DELay 40nsto1s 5 SM-B4 and
:DOUBle SM-B8
:DELay B0nstots s
[:STATe] "ON| OFF
:PERiod 100nsto85s 5
WIDTh 20nsto1s 5
[:SOURce}
PULSe

:DELlay 40nstols
The command specifies the time from the start of the period to the first edge of the
puise. Due to the construction of the instrument, this parameter is set to 0 if
:S5OURce:PULSe: DOUBle:5TATe is set to ON. The old value is activated again as soon as
the double puise has been switched off. *RST value is 1 s

Example: SOUR:PULS:DEL 10ms

:DOUBLe
The commands to check the second pulse are under this node. If :SOURce:PULSe:
DOUBIe STATe is set 1o ON, a second puise whose width (WIDTh) is identical to the
first pulse is generated in every period.

:DELay 60nstols
The command sets the time from the start of the puise period to the first edge of the
second puise. *RST vaiueis T us

Example: :SOUR:PULS:DOUB:DEL 10us

[:STATe] ON|OFF .
The command switches the second pulse on or off.
ON The second pulse is switched on.
Parameter :SOURce:PULSe:DELay is set to 0 and cannot be changed.
WIDTh > (PULSe:PERiod - PULSe:DOUBIe:DELay)/2 results in error
message - 221, "Settings conflict”.
OFF The second pulse is switched off.

Exampie: SOUR:PULS:DOUB:STAT OFF

*RST value is OFF

- :PERiod 100 ns5t0 855
The command sets the pulse period.
The puise period is the reciprocal value of the pulse frequency, thus this command is
coupled to command :SOURce:PULM:INTernal: FREQuency. *RST valueis 10 us

Exampie: SOURPULS:PER 25

‘WIDTh 20nstois
The command seis the puise width.

Exampie: SOUR:PULS:WIDT 0.1s

*RST value is 1 us
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3.6.11.13  SOURce:ROSCillator Subsystem

This subsystem contains the commands to set the external and internal reference oscillator.

Command Parameter Defau!t Remark
Unit
[:SOURce]
:ROSCillator
[:INTernall
:ADJust
[:5TATe] ON|OFF
‘VALue 0to 4085
:SOURce INTernal | EXTernal
[:SOURce]
:ROSCillator
[:iNTernal]
The commands 1o set the internal reference oscillator are under this node,
tADJust
The commands for frequency correction (fine adjustment of the frequency) are under
this node.

[:STATe] ON]|OFF
The command switches the fine adjustment of the frequency on or off.
*RST value is OFF

Example: SOUR:-ROSC:INT.ADJ:STAT ON

'VALue 0to 4095
The command indicates the frequency correction value. For a detailed definition, ¢f.

Chapter 2, section "Reference Frequency internal/External”. *RST value is 2048
Example: SOUR:ROSCIINT-ADJ: VAL 2048

:SOURce INTernal | EXTernal
The command selects the reference source.

INTernal The internai oscillator is used.
EXTernal The reference signal is Ted externally. *RST value is INTernal

Exampie: SOUR:ROSC:SCUR EXT
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3.6.11.14  SQURce-STEReo Subsystem

This subsystern contains the commands to generate FM sterec multiplex signals conforming to
standards according to the piiot-tone method {option SM-B&). The modulation signal is output in
addition at the LF output socket (¢f. Section 3.6.10, OUTPut2 system as well).

Command Parameter Default Remark
Unit
[:SCURce]
:STEReo Cotion SM-B6
5TATe ON | OFF
[:DEViation] O Hzto 100 kHz Hz
:SIGNal AUDio| AR
:AUDio
[:FREQuency] 0.1 Hzto 15kHz Hz
:PREemphasis OFF|50us|75us
:MODE RIGHt ] LEFT | RELeft | REMLeft
PlLot
:5TATe ON | OFF
[:DEViation] 04z to 10kHz Hz
:PHASe 0 degio 360 deg rad
ARl
(STATe ON{OFF
[:DEViation] OHzto 10 kM2 Hz
TYPE BK | DK | OFF
:BK
[:CODE] AlBICIDIE]|F
[:SOURce]
:STEReO

'STATe ON]OFF
The command switches on or off the stereo signal.

SOUR:STER:STAT ON

*RST value is OFF
Example:

[:DEViation] 0 Hzto 100 kHz
The command sets the frequency deviation of the FM stereo muitiplex signal without
considering the pilot-tone content. *RST vaiueis 40 kHz

Example: :SOUR:STER:DEV 40kHz

:SIGNal AUDio| AR
The command seiects which signals are generated, simuiated audio signals or ARI
traffic channel signals with a 19-kHz pilot tone,

AUDio Audio signals are generated, ARiis switched off.
AR! ARisignals are generated. *RST value is AUDio
Example: (SOUR:STER:SIGN AUD

:AUDio
The commands to set the characteristics of the audio signais generated by the SMT are
under this node,

[:FREQuency] 0.1 Hzto 15kHz
The command sets the frequency of the audio signal. The frequency applies to both
channels at the same time. *RST valueis T kHz

Exampie: 'SOUR:STER:AUD 1kHz
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[:SOURCce]
:STEReo
:AUbDio
:PREemphasis OFF{50us|75us

The command selects the preemphasis of the audio signal.

OFF Preemphasis is switched off.

50 us 50 ps preemphiasis

75us 75 s preemphasis *RST value is OFF

Exampie: SOUR:STER:AUD:PRE 50us

:MODE RIGHt|{ LEFT{RELeft | REMLeft

The command sefects the operating mode in which the two channels operate.

RIGHt Audio signal only in the right channel

LEFT Audio signal enly in the left channel

RELeft {Right Equals Left) Audio signals of same frequency and phase in both

channeis
REMLeft (Right Equals Minus Left) Audio signals of same frequency but opposite
phase in both channels.

*RST vaiue is RELeft

Example: SOURISTER:AUD:MODE RIGH

:PiLot

The commands to set the characteristics of the 19-kHz pilot-tone signal are under this
node.

:STATe ON|OFF _
The command activates or deactivates the pilot tone. The pilot tone can be activated
or deactivated independently of the setting of SOURce:5TERen:SIGNa.

*RST value is ON
Exampie; SOUR:STER:PIL:STAT ON

[:DEViation] 0Hzto 10 kHz
The cemmand sets the frequency deviation of the pilot tone. *RST value is6.72 kHz
Example: SOUR:STER:PIL:DEV 6720

:PHASe Odegio 360 deg
The command sets the phase of the pilot tone. The zero crossing of the suppressed 38-
kHz auxiliary carrier of the sterec muitipiex signal serves as a phase reference.

*RSTvalue is O deg
Example: !SOUR:STER:PIL:PHAS 10deg
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[:SOQURce]
:STEReo
:ARI
The commands to specify the characteristics of the ARI traffic ¢hannel signal are
under this node,

[:DEViation] OHzto 10kHMz
The command sets the deviation content of the unmodulated 57-kHz AR! auxiliary
carrier.
_ *RST valueis 4 kMHz
Example: :SOUR:STER:ARI:DEV 4kHz

:TYPE BK}DK|OFF
The command specifies which identification is generated.
BK Area code. The AM modulation depth of the area code on the ARI
auxiliary carrier, which has been selected under SOURce:
STEReo:ARI:BK:CODEism = 0.6.

DK Broadcasting code. The AM modulation depth of the broadcasting code
: (125 Hz} on the AR| auxiiiary carrierism = 0.3,
OFF Area and broadcasting code are deactivated.

: *RST value is DK
Example: SOQUR:STER:ARITYPE BK

:BK
The cormmands to specify the characteristics of the BK signai are under this node.

[:CODE] A|B|CID|E|F
The command specifies the area code.
A Traffic area code A 23.7500 Mz
Traffic areacode B 28.2738 Hz
Traffic area code C 34.9265 Hz
Traffic area code D 39.5833 Hz
Traffic areacode £ 45.6731 Hz
Trafficarea code F 53.9773 Hz *RST valueis A
Example: SOUR:STER:ARI:BK A

Tom oMW
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3.6.11.15  SOURce:SWEep Subsystem

This subsystem contains the commands to check the RF sweep, i.e., sweeps of the RF generators. Sweeps
are triggered on principie. The frequency sweep is activated by command SOURce:FREQuency: MODE
SWEep, the ievel sweep by command SOURce:POWer:-MODE SWEep.

Command Parameter E)efault Remark
Unit
[:SO0URce]
ISWEep
:BTiMVie NORMal [ LONG
[:FREGQuency]
DWELI t0mstobs S
:MODE AUTO| MANual | STEP
(POINts Number
:SPACing LiNear | LOGarithmic
STEP
[:LINear] 0to 1 GHz ) Hz
:LOGarithmic 0.01 to 50PCT PCT
:POWer
:DWEL! 10msio5Ss s
MODE AUTO | MANual | STEP
:POINts Number
:SPACing LOGarithmic
1STEP
:L.OGarithmic O0to10dB dB
[:SCURce]
:SWEep

:BTiMie NORMal|LONG
The command sets the biank time (Blank TIMe) of the sweep. The setting is valid for all
sweeps, i.e., also for LF sweeps,

NORMal Blank time as short as possible.
LONG Blank time long enough to permit an XY recorder to returnto 0.
Exampie: (SOUR:SWE:BTIM LONG *RST vaiue is NORM

[FREQuency] -
The commands to set the frequency sweeps are under this node. Keyword
[:FREQuency] can be omitted (cf. examples). The commands are SCPl compatible then
unless stated otherwise.

:DWELl 10msto5s
The command sets the time per frequency step (dwell).

Exampie: 'SOUR:SWE:DWEL 10ms *RST valueis 15ms

:MODE AUTO|MANual |STEP

The command specifies the run of the sween.

AUTC Each trigger triggers exactly one entire sweep cycle.

MANual Each frequency step of the sweep is triggered by means of manual
control or a SOURce:FREQuency:MARNual command, the trigger system
is not active. The frequency increases or decreases (depending on the
direction of the shaft encoder) by the value indicated under
:SOURce FREQuency:STEP: INCRement.

STEP Each trigger triggers only one sweep siep (single-step mode). The
freguency increases by the value indicated under :SOURce:SWEep:
STEP:LOGarithmic. *RST valueis AUTO

Example: SQURISWE:MODE AUTO
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[:SOURca]
SWEep

[:FREGuency]

:POINTts

Number :
The command determines the number of steps in a sweep.
tnstead of this command, commands SOURce: SWEep:FREQuency:STEP:LINear and
SOURce:SWEep:FREQuency:STEP:LOGarithmic should be used, as SOURce:SWEep.
FREQuency:POINts has been adapted to the instrument characteristics in
comparison to the SCP command.
The value of POINts depends on SPAN and STEP according to the following
formulas.

The following is true for linear sweeps : POINts = SPAN/STEP:LIN + 1

The following is true for logarithmic sweeps and STARt < STOP:
POINts = {{log STOP — log STARt) /tog (1 + STEP:LOG))

Two independent POINts values are used for SPACing LOG and SPACing LIN. l.e.,
before POINts is changed, SPACIng must be set correctly. A change of POINTs results
in an adaptation of STEP, but not of STARY, STOP and SPAN.

Exampie: SOUR:SWE:POIN 100

:SPACing LINear | LOGarithmic

STEP

The command selects whether the steps have linear or logarithmic spacings.
*RST value is LiNear
Exampie: SOUR:SWE:SPAC LIN

The commands to set the step width with linear and logarithmic sweeps are under
this node. The settings of STEP:LIN and STEP: LOG are independent of each other.

[:LINear] 0to 1 GHz

The command sets the step width with the linear sweep. if STEP{:LINear] s
changed, the value of POINts valid for SPACing:LINear also changes according to
the formula stated under POINts. A change of SPAN does not result in & change of
STEP[:LINear]. Keyword [:LINear] can be omitted, then the command conforms to
SCPlregulations (see exampte).

*RSTvalue is 1 MHz

Example: :SOUR:SWE:STEP 1MHz

LOGarithmic 0.01 1o 50PCT

The command indicates the step width factor for legarithmic sweeps. The next
frequency value of a sweep is calculated according to

new frequency = prior frequency + STEP:LOG x prior frequency (if STARt < STOP)
STEP:LOG indicates the fraction of the prior frequency by which thisis increased for
the next sweep step. Usually STEP:LOG is indicated in percent, with the suffix PCT
having to be used explicitly. If STEP:LOG is changed, the value of POINts valid for
SPAC:LOG also changes according to the formula stated under POINts. A change of
STARt or STOP does not result in a change of STEP:LOG. *RST valueis 1 PCT

Example: SOUR:SWE:STEP:LOG 10PCT
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[:SOURce]
‘SWEep
POWer

:DWWELI

‘MODE

:POINts

The commands to set the level sweeps are under this node.

10msto5s
The cammand sets the time per level step {dwell}).
*RST value is 15 ms
Example: SOUR:SWE:POW DWEL 12ms

AUTO | MARNual | STEP
The command specifies the run of the sweep.

AUTO Each trigger triggers exactly one entire sweep cycle,

MANual  Each level step of the sweep is triggered by means of manual controf or
a SOURce:POWer:MANual command, the trigger system is not active.
The level increases or decreases (depending on the direction of the
shaft encoder) by the value stated under .SOURce POWer:STEP:

INCRement.

STEP Each trigger triggers only one sweep step (single-step mode). The level
increases by the value indicated under S0OURcePOWer:STEP:
INCRement. *RST value is AUTO

Example: -SOUR:SWE:POW:MODE AUTO

Number
The command determines the number of steps in a sweep. instead of this
command, command SOURce:SWEep:POWer:STEP:LOGarithmic should be used, as
POINts has been adapted 10 the instrument characteristics in comparison 1o the SCP
command.
The value of :POINts depends on SPAN and :STEP according to the foliowing
formulas:

POINts = {(log STOP —log STARt) /log STEP:LOG) + 1

A change of PQINts results in an adaptation of STEP but not of STARt, STOP and
SPAN..

Example: SOUR:SWE:POW:POIN 100

:SPACIng LOGarithmic

:STEP

The command specifies that the steps have logarithmic spacings. It permits the
guery of SPACiIng. *RST value is LOGarithmic

Example: :SOUR:SWE:POW:SPAC LOG

The commands to set the step width with the sweep are under this node.

:LOGarithmic 0to 10dB

The command indicates the step width factor for logarithmic sweeps. The next lavel
value of a sweep is calculated according to

new level = priorlevel + STEP:LOG x prior ievel

STEP:LGG indicates the fraction of the prior level by which this is increased for the
next sweep step. Usually STEP:LOG is indicated in ¢B, with suffix dB having to be
used explicitly. If STEP:LOG is changed, the value of POINts also changes according
to the formuia indicated under POINts. A change of STARt or STOP does not result
in a change of STEP:LOG. Keyword :LOG can be omitted, then the command
conforms to SCP! regulation (see example). *RST valueis 1dB

Example: SOUR:SWE:STEP 10dB
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3.6.11.16  SOURce:VOR-Subsystem

This subsystem contains the commands to control the characteristics of the test signals for VOR
(VHF Omnidirectional Range) (option SM-B&, multifunction generator).

Command Parameter Defauft Remark
Unit
[:sO0URce]
VOR Option SM-B6
:STATe ON} OFF
:SOURce INT2 | INT2, EXT
:MODE NORM | VAR | SUBCarrier | FMSubcarrier
[:BANGIe] 0 to 360 deg rad
:DiRection FROM [ TO
VAR
[:DEPTH] 01to 100 PCT : PCT
:FREQuency 201040 Hz Hz
:SUBCarrier
:DEPTh Oto 100 PCT PCT
[:FREQuency] 5to 15kHz Hz
:REFerence
[:DEViation] 0to 960 Hz Hz
:PRESet
:COMiid
[:STATe] ON | OFF Noquery
:FREQuency 0.1t0 20000 Hz Hz
:DEPTh 0to 100 PCT PCT
[:SOURce]
:VOR

:STATe ON|OFF

The command switches on or off the generation of VOR signals. STATe ON is only
possible if no amplitude modulation is switched on. Modulation generator 2 must not
be switched simultaneously as a source for PM or FIM either.

Exampte:

*RST value is OFF
:SOUR:VOR:STAT ON

:SOURce INT2|INT2, EXT
This command determines the signal sources of the 1est signal.

INT2

INTZ , EXT

Example:

The test signal used for VOR is generated internally by LF generator 2
{SOURce INT2).
A signal from input EXT1 is added to the internal signal in addition.
Switching off the internal source is not possible.

*RST value is INT2

SOUR:VOR:SOUR INTZ
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[:SOURce]
‘VOR
MODE NORM | VAR | SUBCarrier | FMSubcarrier
The command specifies the type of VOR signal generated.

NORM VOR signal

VAR Amplitude modulation of the output signal with the SOURce:VOR:
VAR FREQuency signal content {usualtly 30 Hz} of the VOR signal. The
moduiation depth is set under SOURce VOR VAR DEFTh.

SUBCarrier  Amplitude modulation of the output signal with the unmodulated
SOURce:VOR:SUBCarrier:FREQuency-FM carrier (usually 3960 Hz) of the
VOR signal. The moduiation depth is set under SOURce:VOR:
SUBCarrier: DEPTh.

FMSubcarrier (FM-modulated subcarrier) Amplitude moduiation of the output signal
with the frequency-modulated SOURce VOR:SUBCarrier: FREQuency--
FM carrier (usually 9960 Hz) of the VOR signal. The frequency deviation
is set under SQURce:VOR:REFerence: DEViation, the modulation depth
under SOURce:VOR:SUBCarrier: DEPTh.
- *RST value is NORM
Exampie: SOUR:VOR:MODE VAR

[:BANGle] 0to 360 deg
The command sets the bearing angle {Bearing ANGIe) between the VAR signal and the
reference signal. The orientation of the angle depends on the setting under
SOURce:VOR:BANGIe:DIRection. *RST vaiue is 0 Grad

Example: SOUR'VOR:BANG 0Odeg

:DiRection FROM|TO
The command determines the orientation of the bearing angle.

FROM The bearing angle is measured between the geographic north and the
connection line from beacon to airplane.
T0 The bearing angle is measured between the geographic north and the

connection line from airplane to beacon.
*RST value is FROM

Example: SOUR:VOR:BANG:DIR TO

VAR
The commands to specify the characieristics of the VAR signal are under this node.

{:DEPTh] Oto 100 PCT
The command sets the AM modulation depth of the VAR signal. *RST value is 30PCT

Example: SOURVOR:VAR:DEPT 30PCT

:FREQuency 20to 40 Hz
The command sets the frequency of the VAR signal. As VAR and reference signal must
always have the same frequency, this setting is also vaiid for the reference signal.
*RST vaiueis 30 Hz

Example: SQUR:VOR:VAR:FREQ 30
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[:SOURce]
:VOR
:SUBCarrier
The commands to specify the characteristics of the FM carrier are uncer this node
{subcarrier).

[:FREQuency] 51to 15kHz
The command sets the frequency of the FM carrier. *RST value is 9960 Hz

Example: :SOUR:VOR:SUBC:FREQ 9960

:DEPTh Oto 100 PCT
The command sets the AM moduiation depth of the FM carrier. *RST vaiue is30PCT

Exampie: :SOUR:VOR:SUBC:DEPT 30PCT

:REFerence
The commands to specify the characteristics of the reference signal are under this node.

[:DEViation] {to 960 Hz
The command sets the frequency deviation of the reference signal on the FM carrier.
*RST value is 480 Hz
Exampte: SOUR:VOR:REF:DEV 480

:PRESet
This command is equivalent to the following command sequence:

VOR:MODE NORM
VOR:SOUR INTZ2

VOR Odeg
:VOR:DiRection FROM
VOR:VARFREQ 30Hz
VOR: VAR 30PCT
:VOR:SUBC 9960z
:VOR:SUBC:DEPTh 30PCT
‘VOR:REF:DEV 480Fiz
VOR:COM OFF
VOR:COM:FREG 1020Hz
VOR:COM:DEPTh 10PCT

The values set correspond to the state after SYSTEM:PRESET or *RST. The command
neither has a query form nor an *RST value.

Example: :SOUR:VOR:PRES

:COMid
The commands to set the Comid component {communication/identification signal) of
the VOR signal are under this node.

[:STATe] ON|OFF

The command activates or deactivates the Comid signal. *RST value is OFF
Example: :SOUR:VOR:COM:STAT ON

:FREQuency 0.110 20000 Hz
The command sets the frequency of the Comid signal. *RST vajueis 1020 Hz
Example: :SOUR:VOR:COM:FREQ 1020

:DEPTh 010 100 PCT
The command sets the AM moduiation depth of the Comid signal. *RST value is 10PCT

Example: SOUR:VOR:COM:DEPT 10PCT
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3.6.12 SOURce0|2 System

The SOURceQ|2 system contains the commands to configure the LF signal sources. The following
aliocation is valid:

SOURcel: Standard generator.,
Designated as INT1 if used as & modulation source (cf. command SOURce: AM:SOURce
INT1, e.g.). The numbering as SOURce0 is different from the manual control,

Second optionat LF generator {option SM-82}.

Replaces the standard generator which is cut out by this option. Is designated as INT1 if
it is used as a modulation source; if it is used as an LF generator, it is designated as
SOURcel differently from the numbering of the manual control.

SOURce2 First optional LF or moduiation generator {option SM-B2 or SM-B6).
Is designated as INT2 if used as a modulation source; if it is used as an LF generator, it is
designated as SOURce2. ‘

The commands to set the ouiput voltage of the LF generators are in the QUTPUL2 system (see Section
3.6.10)

Sub systems Setting

:SOURced |2
(FREQuency Freguency with QW and sweep operation
:FUNCtion Waveform of the output signal
:MARKer Marker for LF sweeps {oniy possible using SOURce2)
:SWEep LF sweep (only possibie using SOURce2)}

3.6.12.1 SOURce0]2:FREQuency Subsystem

This subsystem contains the commands for the frequency settings in operating modes CW and SWEep.
Oniy command SOURce0:FREQuency:CWFIXed is effective for the standard LF generator (SOURce0).
For LF generator2 (SOURce2), sweep commands are effective as wall.

Commands Parameter Default Remark
Unit
:SOURce0 |2
:FREGQuency
[:CW|:F1Xed] 400 Mz {1 kHzi3kHz| 15kHz or Hz
0.1Hz to 500 kHz or 0. 1Hz to 1MHz Option SM-B2 or B6
MANual 0.1Hz 1o 500 kHz or 0.1Hz to TMHz Hz Option SM-B2 or B6
:MODE CWI[FiXed | SWEep
(STARt 0.1Hz to 500 kHz or 0.1Hz to 1MHz Mz Option SM-B2 or B6
STOP 0.1Hz to 500 kHz or 0.1Hz to 1MHz Hz Option SM-B2 or B6
:SOURce0j2
:FREQuency

[:CW|:FiXed] 400#z|1kHz|3kHz!15kHz or 0.1 Hz 10 500 kHz or 0.1 Hz to 1MHz
The command sets the frequency for the CW mode.
If neither SM-EB2 nor SM-B6 are fitted, the values 400 Hz, t kHz, 3 kHz and 15 kHz are
permissible for SOURced. With option SM-B2, values from 0.1 Hz to 500 kHz are
permissible, with SM-B6 from 0.1 Mz to 1 MHz. RST vaiue is 1kHz

Example: SQURZIFREQ:CW  TkHz



:SOURcelf2:FREQuency | SOURcelf2: FUNCtion

:SOURce0|2

(FREQuency
MANual 0.1 Hzto500kHz or 0.1 Hz 1o 1MHz

:MODE

:STARt

:STOP

3.6.12.2

The command sets the frequency if SOURce2:SWEep:MODe MANual and SOURcel:
FREQuency: MODe SWEep are set. In this case, only frequency values between the
settings SOURce2: FREQuency:STARt and ... :STOP are allowed. (For range of values see
FREQuency:CENTer).

Example: :SOURZ:FREQ:MAN TkHz *RST valueis 1 kHz

CWIFIXed | SWEep

The command specifies the operating mode and hence by means of which commands

the FREQuency subsystem is checked. The following allocations are valid:

CW |FiXed CW and FiXed are synonyms. The output frequency is specified by
means of SOURce0f2:FREQuency:CW [FIXed.

SWEep The generator operates in the SWEep mode. The frequency is specified
by means of commands SOURce2:FREQuency:STARt, STOP; MANual.

The SWEep setting is only possible for SOURce2.
RST value is CW

Example: :SOURQ:FREQ:MODE CW

0.1 Hz to 500 kHz (option SM-B2) or 0.1 Hz to 1 MHz {option SM-B6)
This command indicates the starting value of the frequency for the sweep.
*RST valueis TkHz

Example: :SOURZ:FREQ:STAR 100kHz

0.1 Hz to 500 kHz (option SM-B2) bzw. 0.1 Hz to 1 MHz {(option SM-B6)

This command indicates the end value of the frequency for the sweep.
*RST vatue is 100kHz

Example: :SOUR2:FREQ:STOP 200 kHz

SOURce 0|2: FUNCtion Subsystem

This subsystem contains the commands specifying the waveform of the output signal.

Command

Defauit

Unit Remark

Parameter

:SOURced|2
:FUNCtion

[:SHAPe] |SINusoid!SQUare} TRiangle | PRNoise |SAWTooth

:SOURce0i2
:FUNCtion

[:SHAPe] SINusoid|SQuUare| TRlangle | PRNoise

The command specifies the waveform of the output signal. In the case of the standard
generator, the waveform is specified to be sine. The optional LF generator (SOURce2,
option SM-B2 or SM-B6) can be converted to all signal forms. If two options SM-B2 are
instalied, SOURced can be set to ali signal forms as well.

SiNusoid Sine
SQUare Square
TRiangle Triangie
PRNoise Periodic noise.

SAWTooth Sawtiooth
*RST value is SIN

Example: :SOURZ:FUNC:SHAP 50U



JSQURceZ: MARKer

3.6.12.3 SOURce2:MARKer Subsystem

This subsystem contains the commands to check the marker generation in the case of LF sweeps.
Operating mode SWEep is only possible for SOURce2. The three markers existing are differentiated by 2
numeric suffix after marker,

Command Parameter De‘fault Remark
Unit
:SOURce2
MARKer Option SM-B2 or
[:FSWeep] SM-B6
:AOFF No query
:FREQuency 0.1 Hz to 500 kHz Hz
[:STATe] ON | OFF
:POLarity NORMat | INVerted
:SOURce2
‘MARKer1{2]3
[:FSWeep]

The commands for the markers with the LF frequency sweep (Frequency SWeep) are
under this node. Keyword [:FSWeep] can also be omitted, then the command
confarms to SCP! regulation (see examples).

:ADFF
The command switches off all LF frequency markers. This command triggers an event,
thus it has ne *RST value and no query jarm.

Example: SOURZ:MARK AOFF

:FREQuency 0.1Hz to 500 kMz
The command sets the marker selected by the numeric suffix at MARKer to the

frequency indicated. *RST value for MARK 1: 100kHz
MARKZ: 10kHz
MARK3: 1kHz

Example: :SOURZ:MARK1.FREQ 9000

[:STATe] ON!OFfF
The command switches on or off the marker selected by the numeric suffix at
MARKer, *RST value is OFF

Exampile: :SOURZ:MARKI1:STAT ON

:POLarity NORMal|INVerted
The command specifies the polarity of the marker signal as foliows:

NORMal When running through the marker condition, TTL level is applied at the
marker output, ctherwise O V.

INVers When running through the marker condition, 0 V is applied at the
marker output, otherwise TTL level. *RST value is NORM

Example: [SOUR2:MARKT:POL  INV
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3.6.12.4 SOURce2;:SWEep Subsystem

This subsystem contains the commands to check the LF sweep of SOURce2. Sweeps are triggered on
principle. Command SOURce2:FREQuency:MODE SWEep activates the LF sweep.

Command Parameter Siffu“ Remark
:SOURce2
:SWEep Option SM-B2
:BTIMe NORMal § LONG oder SM-B6
[:FREQuency]
:DWELI i0msio5s 3
:MODE AUTO| MANual | STEP
:POINts Number
:SPACing LINear | LOGarithmic
(STEP
{:LINear] 0to 500 kHz Hz
:LOGarithmic 0.01to50PCT PCT
:50URce2
:SWkep

:BTiMe NORMal | LONG
The command sets the blank time (Blank TiMe) of the sweep. The setting is valid for all
sweeps, i.e., aiso for RF sweeps.

NQORMal Blank time as short as possible.
LONG Blank time long enough to permit an X/Y recorder 1o return to 0.

*RST vaiue is NORM
Example: SOURZ:SWE:BTIM LONG

[:FREQuency]
The commands to set the frequency sweeps are under this node. Keyword
[:FREQuency] can be omitted. Then the commands are SCPl-compatible unless stated
otherwise (see examples).

:DWELL 10msto5s
The command sets the time per frequency step (dwell).
*RST vatue is 15 ms
Example: SOURZ:SWE:DWEL 20ms

:MOBE AUTO|MANual |STEP
The command specifies the run of the sweep.

AUTO Each trigger triggers exactly one entire sweep cycle.

STEP Fach trigger triggers only one sweep step (singie-step mode). The
frequency increases by the value indicated under :SQURce2:SWEep
[STEP, *RSTvaiue is AUTO

Example: SOURZ:SWEMCDE AUTO



I50URce2:SWEep

:SOURce2
:SWEep

[:FREQuency]

POINts Number

The command determines the number of steps in a sweep. Instead of this
command, commands :SOURceZ FREQuency:STEP: LINear and
:SOURce2 FREQuency :STEP: LOGarithmic should be used, as
'SOURce2:SWEep:FREQuency:POINts has been adapted to the instrument
characteristics in comparison to the SCPl command. The value of POINts depends on
SPAN and STEP according 1o the following formulas.

The following is true of linear sweeps : POINts = SPAN/STEP:LIN + 1
The following is true of logarithmic sweeps and $TARt < STOP:
POINts = {{log STOP —log STARt)/log STEP:LOG) + 1

Two independent POINts values are used for SPACing LOG and SPACiIng LIN. That is
to say, before POINts is changed, SPACing must be set correctly. A change of POINts
causes an adaption of STEP, but not of $TART, STOP and SPAN.

Example: :SOURZ:SWE:POIN 50

:SPACIng LiNear]LOGarithmic

STEP

The command selects whether the steps have linear or iogarithmi¢ spacings.
*RST value is LINear
Example: SOURZ:SWE:SPAC LOG

The commands to set the step width with linear and logarithmic sweeps are under
this node, The settings of STEP:LIN and STEP: LOG are independent of each other.

[:LINear] 0to 500 kHz

The command sets the step width with the linear sweep. If STEP:LINear is changed,
the value of POINts vaiid for SPACIng:LiNear also ¢changes according to the formula
indicated under POINts, & change of SPAN does not cause a change of STEP:LINear.
Keyword [:LINear] can be omitted, then the command conforms to SCPi regulation
{see exampie). *RSTvalueis 1 kHz

Example: :SOUR2.SWE:STEP 10kHz

:LOGarithmic 0.01to S0PCT

The command indicates the step width factor for logarithmic sweeps. The next
frequency value of a sweep is calculated according to {if STARt < STOP) :
new frequency = prior frequency + STEP:LOG x prior frequency
Thus STEP:LOG indicates the fraction of the prior frequency by which this is
increased for the next sweep step. Usually STEP:LOG is indicated in percent, with
the suffix PCT having to be used explicitly. If STEP:LOG is changed, the value of
POINts valid for SPACing:LOGarithmic also changes according to the formula stated
under POINts. A change of STARt or STOP does not cause a change of
STEP:LOGarithmic.

*RSTvalueis 1 PCT
Example: :SQURZ:SWESTEP:LOG 5PCT
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3.6.13 STATus System

This system contains the commands for the status reporting system (¢.f. Section 3.8, Status Reporting
System}. *R5T has no influence on the status registers.

Command : Parameter gi}‘:uh Remark

STATus
:OPERation
[:EVENLt}? ' - Query oniy
:CONDition? Query only
:PTRansition Oto 32767
:NTRansition 0t0 32767
:ENABle 0to 32767
:PRESet No query
:QUEStionable
[:EVENt]? Query only
:CONDition? Query anly
:PTRansition 0to 32767 '
:NTRansition 0to 32767
:EMABle Oto 32767
:QUEue
[INEXTI? Query only

(STATus
:OPERation
The commands for the STATus: OPERation register are under this node,

[:EVEN{]?
The command queries the content of the EVENt part of the STATus:OPERation
register. In reading out, the content of the EVENt part is deleted.

Example: STAT:OPER:EVEN? Response: 17

:CONDition?
The command queries the content of the CONDition part of the STATus:OPERation
register. in reading out, the content of the CONDition part is not deleted. The value
returned directly refiects the current hardware state.

Example: STAT:OPER:COND? Response: 7

:PTRansition 0§1to0 32767
The command (Positive TRansition) sets the edge detectors of all bits of the
STATus:OPERation register from 0 to1 for the transitions of the CONDition bits.

Example: STAT:OPER:PTR 32767

:NTRansition 01to 32767
The command (Negative TRansition) sets the edge detectors of all bits of the
STATus:OPERation register from 1 to 0 for the transitions of the CONDition bit,

Example: STAT:OPER:NTR 0O
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STATus
:OPERation
:ENABle (to 32767
The command sets the bits of the ENABle register. This register selectively enables the
individual events of the appropriate status event register for the sum bit in the status
byte.

Example: STAT-OPER:ENAB 1

:PRESet
The command resets the edge detectors and ENABle parts of all registers to a defined
vaiue. All PTRansition parts are set to FFFFh, ie., all transitions from ¢ o 1 are
detected. All NTRansition parts are setto 0, i.e., a transition from 1 to 0 in a CONDition
bit is not detected. The ENABIe parts of STATus: OPERation and STATus: QUEStionable
aresetto{, i.e, all events in these registers are not passed on.

Example; STAT:PRES

:QUEStionable
The commands for the STATus:QUEStionable register are under this node.

[:EVEN1]?
The command queries the content of the EVENt part of the STATus:QUEStionable
register. Inreading out, the content of the EVENt part is deleted.

Exampie: STAT:QUES:EVEN? Response: 7

:CONDition?
The command queries the content of the CONDition part of the STATus: QUEStionable
register. inreading out, the content of the CONDition part is not deleted.

Example: STAT QUES:COND? Response: 2

:PTRansition 01032767
The command (Positive TRansition) sets the edge detectors of ail bits of the
STATus:QUEStionable register from 0 to § for transitions of the CONDition bit,

Example: STAT:QUES:PTR 32767

:NTRansition 0to32767
The command (Negative TRansition) sets the edge detectors of all bits of the
STATus:QUEStionable register from 1 to 0 for transitions of the CONDition bit.

Example: STAT:QUES:NTR ©

:ENABle 0Oto 32767
The command sets the bits of the ENABle part of the STATus:QUEStionable register.
This part selectively enables the individual events of the appropriate EVENt part for
the sum bit in the status byte,

Example:  :STAT:QUES:ENAB 1

QUEuel:NEXT]?

' The command queries the entry that has been in the error queue for the longest time
and thus deletes it. Positive error numbers denote errors specific of the instrument,
negative error numbers error messages specified by SCPi (see annex B). if the error
queue is empty, error number 0, "No error”, is returned. The command is identical to
SYSTem: ERRor?.

Example: STATus:QUEuUe:NEXT? Response: — 221, "Settings conflict”
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3.6.14 SYS5Tem System

In this systern, a number of commands for general functions which are not immediately related to
signal generation, are combined.

Command Parameter Default Remark
Unit
:S¥STem
:BEEPer
STATe ONjOFF
:COMMunicate
:GPIB
{:SELF]
:ADDRess 01to 30
:SERial
:CONTrol
‘RTS ON | IBFull | RFR
:BAUD 1200 |2400| 480C | 9600} 19200
3840057600} 115200
'PACE XON | NONE
:ERRor? Query only
'KLOCK ON | OFF
:MODE FiXed | MSEQuence
:MSEQuence
:CATalog? .
:DELete | “Name of sequence”
:ALL s
:DWELI 50 msto 60s{,50msto 605}
:FREE? Query only
:MODE AUTO|STEP
[:RCL] 11050{,11t6 50}
POINtS? Query only
SELect "Name of sequence”
:PRESet
PROTect
[:5TATe] ON | OFF , password
*SECurity
[18TATe] ON | OFF
:SERRor? Query only
:VERSion? Query only
:8YSTem
:BEEPer This node contains the commands 1o set the beeper fitted.

:STATe ON|OQFF

The command swiicheas the beeper on or off.

Exampie:

:COMMunEcate

:SYST:BEEP:STAT OFF

*RST valueis OFF

The commands to set the remote control interface are under this node.

:GPIB The commands to check the IEC bus are under this node (GPIB = General Purpose

Interface Bus).

[:SELF]
:ADDRess

The command sets the IEC-bus instrument address.

Exampie:

SYST:COMM:GPIB:ADDR 1

*RST valueis 28
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:SYSTem
:COMMunication
:SERial
The command to set the serial interface are under this node. The data format is fixedly
set to 8 data bits, no parity and 1 stop bit. These values cannot be changed. The device
represents a DTE (Data Terminal Equipment) in reiation to the serial interface.
Therefore the the controiler must be connected via a O-modem.
:BAUD 1200 2400] 4800] 9600| 19200| 38400| 57600} 115200
The commands sets the baud rate for both the transmit and the receive direction. *RST
has no influnence on this parameter,
Example: :SYST:COMM:SER:CONT:BAUD 9600 *RTS value is 9600
CONTrol
:RTS ON|IBFull [RFR
The commands sets the hardware handshake. *RST has no influnence on this
parameter.
ON interface line RTS is always active.
IBFuUil| RFR Input Buffer Full | Ready For Receiving
interface line RTS remains active as long as the instrument is ready to
receive data.
Examptle: SYST:COMM:SER:CONT:RTS ON *RST vaiue is RFR
:PACE XON|NONE
The command sets the software handshake. *RST has no influnence on this parameter.
XON Software handshake using the ASCll codes 1 th {XON) and 13h (XOFF).
Note: This mode is not recommended for binary data and for baud rates
above 9600 bauds.
NONE No software handshake.
Example: :SYST:COMM:SER:PACE NONE *RST vaiue is NONE
:ERROI? |

The command queries the entry that has been in the error queue for the longest time.
Positive error numbers denote errors specific of the instrument, negative error
numbers denote error messages specified by SCPI {see annex B3). If the error queue is
empty, 0, "No error”, is returned. The command isidentical to STATus: QUEue NEXT?

Example: :SYST:ERR? Response: —221, “Settings conflict”

:KLOCk ON|OFF

The command (Keyboard LOCk) disables the keyboard of the SMT including the
[LOCAL] key or enables it again {OFF}.

Caution: If :SYSTem:SECurity is ON, the keyboard cannot be enabled, ie.,
:SYSTem:KLOCk OFF is not accepted. If the disabling of the command is
refeased by switching over to :SYSTem:SECurity OFF, data will be lost.

Example: :SYST:KLOC ON *RST vatue is OFF
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:SYSTem

:MODE FlXed | MSEQuence

The command sets the operating mode of the instrument.

FiXed The overall instrument state can only be switched over using *RCL.
MSEQuence The instrument successively sets the instrument states indicated under

:SYSTem MSEQuence:RCL. *RST value is FiXed
Example: SYST-MODE  FIX

:MSEQuence

This node contains the commands to manage the memory sequences. Memory
sequences each consist of a iist of instrument state numbers and a time list. If
SYSTem:MODE is switched to MSEQuence, the instrument states stated in the list
selected are set successively for the time stated in the time list in each case.

:CATalog?

:DELete

ALL

The command queries the memory sequences available. it returns a list, the entries are
separated by means of commas.

Example: SYST MSEQ:CAT? Response: “SEQ1”, "DEMOQ", “SEQA"

"Name of sequence” k
The command deletes the memory sequence indicated. This must not be selected.

Example: SYST-MSEQ:DEL "SEQ1”

The command deletes ali memory sequences.The memory-sequence mode must be
switched off (:SYSTem:MODE FiXed) as a selecied sequence cannot be deleted.

Exampile: SYST-MSEQ:DEL:ALL

:DWELL 50msto60s {,50 msto 60s}

:FREE?

:MODE .

For the memory sequence which has currently been selected, the command transmits
a list indicating the time for which an instrument setting is “held” in each case before
the instrument proceeds to the next setting. If DWELI indicates oniy one parametar,
every item of the instrument state list is set for the same, indicated time. Lists are not
influenced by *RST.

Exampie: SYST:MSEQ:DWEL s

The command queries the space availabie for memory sequences. it returns two
values. The first value indicates the space still vacant, the second the space already
occupied.

Exampie; SYST:MSEQ:FREE? Response: 20, 236

AUTO|STEP
The command indicates in which way the memory sequence is to be processed (by
anaiogy with :SOURce SWEep. MODE) .

AUTO Each trigger event triggers a complete cycie of the memory sequence
selacted.

STEP Each trigger event only triggers one step in processing the memory
seguence. *RST value is AUTO

Exampie: SSYST:MSEQ:MODE  AUTO
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:SYSTem

:MSEQuence
[:RCL] 1to50{, 11050}

The command transmits the list of the instrument states to be assumed successively,
The list contains integers denoting the states stored by means of *SAV. These
instrument states are set successively using a simulated *RCL {thus the name of the
list}. The values of the list are between 1 and 50 (number of memory tocations to be
called). Lists are not influenced by *RST.

Example: SSYST-MSEQ-RCL 30, 31, 32,32,32, 33

POINts?

:SEiect

:PRESet

The command queries the length of the RCL list selected. The RCL iist is user-defined
and of variable length (see above}. The maximal length can be queried by means of
:SYSTern:MSEQence:FREE? (addition of the two values),

Exampie: ISYST:MSEQ:RCL:POIN? Response: 17

"Name of sequence”

The command selects a memory sequence. The name of the sequence may be an
arbitrary character string of up to 7 letters. I there is no memaory sequence of the
name indicated, the command creates it, i.e., this command can be used to generate
new lists. '

Example: SYST:MSEQ:SEL "SEQA”

The command triggers an instrument reset. It has the same effect as the RESET key of
the manual control or as command *RST. This command triggers an event and hence
nas no *RST value.

Example: :SYST:PRES

PROTect1]2]3

[:STATe]

The commands to disable certain instrument functions are under this node. A list of
the functions concerned can be found in the manual contral {Chapter 2, Section
“Password Input with Functions Protected”). There are three protection levels which
are differentiated by means of a suffix after PROTect. *RST has no effects on the
disabling/enabling of the instrument functions,

ON | OFF, password
The command switches a protection level on or off. The passwords are 6-digit
numnbers. They are fixedly stored in the firmware. The sassword for the first level is
1234586,

ON disables the functions betonging to this protection level. A password need
not be indicated.

QFF deactivates the disabling again if the correct password is indicated.
Otherwise an error — 224, "lliegal parameier value" is generated and $TATe
remains ON.

Example: :SYST:PROT1:STAT OFF, 123456
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:5YSTem

*SECurity -
The commands setting the security characteristics of the instrument are under this
node.

[:STATe] ON|OFF
' The command switches the security state on or off.
ON The following commands cannot be executed:
:DISPlay: ANNotation: ALL ON
.DISPlay: ANNotation:FREQuency ON
‘DISPlay:ANNotation: AMPLitude ON
SYSTem:KLOCk OFF

OFF In the transition from ON to OFF all data existing in the instrument except for
the calibrating data are deleted, especially all status registers, all instrument
states and ali fists. .

The command is not infiuenced by *RST and *RCL.
Example: CSYST:SEC:STAT  ON

:SERRor? _
This command returns a list of all errors existing at the point of time of the query. This
list corresponds to the indication on the ERROR page with manuai conirol {¢f. Section
2.14, Error Messages).

Example: :SYST:SERR?
Response: -221, "Settings conflict”, 153, “Input voltage out of range”

:VERSion? .
The command returns the SCPI version number the instrument acts in accordance
with. This command is & guery and thus has no *RST vaiue.

Exampie: :SYST:VERS? Response: 1994.0
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3.6.15  TEST System

This system contains the commands to execute the selftest routines (RAM?, ROM? and BATTery?) as
well as to directly manipulate the hardware modules (:TEST:DIRect). The seiftests return a "0” if the
test has been executed successfully, otherwise a value unequal to "0”. All commands of this system do
not have an *RST vaiue.

Caution: The commands under node :TEST:DiRect directly act on the respective hardware
module circumventing any security mechanisms. They are provided for service purposes
and should not be used by the user. Improper use of the commands may damage the
module.

Command Parameter Default Remark
Unit
TTEST
:DiRect Query only
(ATTC Subaddress, hex data string
ILFGENA Subaddress, hex data string
:LFGENB Subaddress, hex data string
:MGEN Subaddress, hex data string
OPUTM Subaddress, hex data string
OPU3M Subaddress, hex data string
:OPUSM Subaddress, hex data string
PUM ' Subaddress, hex data siring
:TSYN Subaddress, hex data string
:ROSC Subaddress, hex data string
:RAM? Query only
:ROM? Query only
:BATTery? Query only
*TEST
:DIRect
This node contains the commands directly acting on the respective hardware moduie
circumventing any security mechanisms. The commands under this node have no short
form.
:ATTC  Subaddress, hex data string

The command directly acts on module ATTC. A subaddress (0 or 1) must be indicated as
a parameter. The data are indicated as a <string> (i.e, an ASCl character string
enclosed in quotation marks) representing hexadecimal numbers. Thus characters 0 to 9
Ato F may occur in the character string.

Exampie: CTEST:DIR:ATTC 0, "O010AFIF”
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:TEST
:DlRect
(LFGENA Subaddress, hex data string
The command acts on module LFGENA. {cf. :TEST:DIR:ATTO)

:LFGENB Subaddress, hex data string
The command acts on moduie LFGENE. {cf. [ TESTDIR:ATTO

'MGEN Subaddress, hex data string
The command acis on module MGEN. (cf. :TEST:DIR:ATTC)

:0OPUIM  Subaddress, hex data string
The command acts on moduie OPUN. (cf. ;TEST:DIR:ATTC)

:OPU3M  Subaddress, hex data string
The command acts on module OPU3. (cf. :TEST:DIR:ATTC)

:OPU6M Subaddress, hex data string
The command acts on module OPUG. {cf. TEST DIR:ATTC)

:PUM  Subaddress, hex data string
The command acts on module PUM. {cf. :TEST:DIR:ATTC)

:TSYN Subaddress, hex data string
The command acts on madute TSYN_ (cf. :TEST DIR:ATTO)

:ROSC  Subaddress, hex data string
The command acts on module ROSC. {cf. :TEST:DIR:ATTO)

(RAM?

The command triggers a test of the EPROMS (see table).
:ROM?

The command triggers a test of the main memory (see tabie).
BATTery?

The command triggers a test of the battery voltage {see table).
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3.6.16¢  TRIGger System

The TRIGger sysiem contains the commands to select the trigger source and to configure the external
trigger socket. The suffix is only important for the SWEEP subsystem and conforms to the numbering
of the SOURce systemn:

TRIGger? = RF generator

TRIGger2 = LFGEN2

The trigger system of the SMT is a simplified implementation of the SCPI trigger system. Compared to
SCP, the TRIGger system shows the following differences:

- No iNi{Tiate command, the instrurment behaves as if INITiate: CONTinuous ON was set.

~ There are several subsysiems dencting the different parts of the instrument under TRIGger
(SWEep, PULSe, MSEQuence}.

Further commands as to the trigger system of the SMT can be found in the ABORt systerm.

Command Parameiar Default Remark
Unit
:TRIGger1i2
[:SWEep]
[:iMMediate] ' : No query
:SOURce SINGle| EXTernal | AUTO
:MSEQuence
[:IMMediate] No query
:SOURce SINGle| EXTernal | AUTO
:PULSe
:SOURce EXTernal | AUTO
SLOPe POSitive | NEGative
:SLOPe POSitive | NEGative | EITHer
:TRIGger1|2
[:SWEep]

All commands to trigger a sweep are under this node. The settings here act on level
and frequency sweeps for RF generator (TRIG 1) and LF generator {TRIG2).

[:IMMediate]
The command immediately starts a sweep. Which sweep is executed depends on the
respective MODE setting, e.g. :SCURce:FREQuency:MODE SWEep. The command
corresponds to manual-control command EXECUTE SINGLE SWEEP This command is
an event and thus has no *RST value. '

Exampie: CTRIG:SWE:IMM
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:TRIGger1|2
[:SWEep]

:SOURce SINGie|EXTernal |AUTO

:MSEQuence

The command specifies the trigger source.
The naming of the parameters directly corresponds to the different settings with
manual controt. SCPl uses other designations for the parameters the instrument
accepts as well. These designations are to be preferred if compatibility is important.
The following tabte provides an overview:

SMT designation SCPidesignation Command with manuai control
SinGle BUS MODE SINGLE or STEP
EXTernal EXTernal MODE EXT TRIG SINGLE or EXT TRIG STEP
AUTO o IMMediate MODE AUTO
SINGie Triggering is effected by means of 1EC-bus commands . TRIGger:SWEep

[AMMediate or *TRG. if :SOURce:SWEep:MODE is set to STEP, a step, in
the case of the AUTO setting a complete sweep, is executed.

EXTernal Triggering is effected from outside via the EXT.TRIG. socket or by the
‘GET command via IEC/IEEE-bus {see annex A). The action triggered
depends on the setting of the sweep mode as in the case of SINGie.

AUTO The trigger is free-running, i.e., the trigger requirement is permanently
met. As soon as a sweep has been terminated, the next one is started.
Example: STRIG:SWE:SOUR AUTO *RST value s SINGle

This node contains all commands to trigger a memory sequence. The commands are
onty valid for TRIGger].

LiMiMediate]

The command immediately starts a memory sequence. it corresponds to the EXECUTE
SINGLE MODE command of the manual control in the MEMORY SEQUENCE menu. This
command is an event and thus has no *RST value.

Example: CTRIG:MSEQ: IMM

:SOURce SINGle |EXTernal |AUTO

PULSe

The command specifies the trigger source {cf. : TRIGger:SWEep:SOURce)
Example: JTRIG:MSEQ:SOUR AUTO *RST vaiue is SINGle

This node contains ali commands to trigger the puise generator (option SM-B4}. The
commands are only vatid Tor TRIGger1.

:SOURce EXTernal | AUTO

:SLOPe

The command specifies the trigger source.

EXTernal Triggering is effected from outside via the PULSE socket.
AUTO Trigger is free-running (see above} *RST value is AUTO
Exampie: TRIG:PULS:SOUR AUTO

POSitive | NEGative
The command indicates whether the action triggered is triggered at the positive or
the negative edge of the trigger signal. *RST value is POSIitiv

Exampile: (TRIG:PULS:SLOP  NEG
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:TRIGger
1SLOPe POSitive { NEGative | EiTHer

The command indicates whether the external trigger input only responds to the
positive, the negative or to both edges of the trigger signal. The command acts on
TRIGger1|2:SWEep and TRIGger1:MSEQuence. The puise generator has an own
trigger input and thus aiso an own SLOPe command.

*RST value is POSitiv
Exampie: TRIG:SLOP  NEG

3.6.17  UNIT System

This system contains the commands specifying which units are vai:d if no unit is indicated in a
command. These settings are valid for the entire instrument.

Command Parameter Defaut’c Remark
Unit

CUNIT

:ANGLe |DEGRee] DEGree | RADiIan

:POWer |DBM | DBW | DBMW | DBUW | DBV I DBMV | DBUV |V
TUNIT

:ANGLe DEGRee|DEGree|RADIan

The command indicates the unit for angles. *RST velue is RADian

Exampie: JUNIT:ANGL DEGR

:POWer DBM|DBW | DBMW | DBUW | DBV | DBMV | DBUV |V
The command indicates the unit for power. *RST value is DBM

Example: SUNIT:POW V



3.7 instrument Model and Command Processing

The instrument modei shown in Fig. 3.2 has been made viewed from the standpoint of the servicing of
IEC-bus commands. The individual components work independently of each other and simultaneousiy.
They communicate by means of so-called “messages”.

[nput unit with
IEC Bus B input buffer

{

Command
recognition

i

Data set —

Status reporting
system

Instrument cwanfly
hardware

{

Output unit with
IEC Bus 4 | output buffer 4

Fig. 3-2 instrument model in the case of remote control by means of the |EC bus

3.71 input Unit

The input unit receives commands character by character from the {EC bus and collects them in the
input buffer. The input buffer has a size of 1024 characters. The input unit sends a message to the
command recognition as soon as the input buffer is full or as soon as it receives a delimiter,
<PROGRAM MESSAGE TERMINATOR >, as defined in IEEE 488.2, or the interface message DCL.

tf the input buffer is full, the IEC-bus traffic is stopped and the data received up to then are processed.
Subsequently the 1EC-bus traffic is continued. If, however, the buffer is not yet full when receiving the
delimiter, the input unit can already receive the next command during command recognition and
execution. The receipt of a DCL clears the mput buffer and immediately initiates a message to the
command recognition.



3.7.2 Command Recognition

The command recognition analyses the data received from the input unit. It proceeds in the order in
which it receives the data. Only a DCL is serviced with priority, a GET {Group Execute Trigger), e.q., i
only executed after the commands received before as welil. Each recognized command is immediately
transferred to the data set but without being executed there at once.

Syntactical errors in the command are recognized here and supplied to the status reporting system. The
rest of a command tine after a syntax error is anaiysed further if possible and serviced.

If the command recognition recognizes a delimiter or a DCL, it requests the data set to set the
commands in the instrument hardware as well now. Subsequently it is immediately prepared to process
commands again. This means for the command servicing that further commands can aiready be
serviced whiie the hardware is still being set {"overlapping execution”).

3.7.3 Data Set and Instrument Hardware
Here the expression “instrument hardware” denotes the part of the instrument fulfilling the actual
instrument function - signal generation, measurement etc. The controller is not included.

The data set is a detaited reproduction of the instrument hardware in the software.

IEC-bus setting commands lead to an alteration in the data set. The data set management enters the
new values (e.g. frequency) into the data set, however, only passes them on to the hardware when
requested by the command recognition. As this is always only effected at the end of a command line,
the order of the setting commands in the command fine is not relevant.

The data are only checked for their compatibility among each other and with the instrument hardware
immediately before they are transmitted to the instrument hardware. If the detection is made that an
execution is not possible, an “execution error” is signailed to the status reporting system. All
alterations of the data set are cancelled, the instrument hardware is not reset. Due to the delayed
checking and hardware setting, however, it is permissible to set impermissible instrument states within
one command line for a short period of time without this leading to an error message {example:
simultaneous activation of FM and PM}. At the end of the command line, however, a permissible
instrument state must have been reached again.

Before passing on the data to the hardware, the settling bit in the STATus:OPERation register is set (cf.
Section 3.8.3.4). The hardware executes the settings and resets the bit again as soon as the new state
has settled. This fact can be used to synchronize command servicing.

IEC-bus queries induce the data set management to send the desired data to the output unit.

3.7.4 Status Reporting System

The status reporting system collects information on the instrument state and makes it availabte to the
output unit on request. The exact structure and function are described in Section 3.8.



3.7.5 Qutput Unit

The output unit coliects the information requested by the controller, which it receives from the data
set management. It processes it according to the SCPI rules and makes it available in the cuiput buffer.
The output buffer has a size of 1024 characters. if the information requested is longer, it 15 made
avaiiabie "in portions” without this being recognized by the controlier,

If the instrument is addressed as a talker without the output buffer containing data or awaiting data
from the data set management, the output unit sends error message "Query UNTERMINATED" to the
status reporting system. No data are send on the {EC bus, the controlier waits until it has reached its
time limit. This behaviour is specified by SCPI.

3.7.6 Command Sequence and Command Synchronization

What has been said above makes clear that all commands can potentially be carried out overlapging.
Equally, setting commands within one command line are not absolutely serviced in the order in which
they have been received.

In order to make sure that commands are actually carried out in a certain order, each command must
be sentin aseparaie command line, that is to say, with a separate IBWRT{}-call.

In order to prevent an overlapping execution of commandgs, one of commands *OPC, *0OPC? or *WA
must be used. All three commands cause a certain action only to be carried out after the hardware has
been set and has settled. By a suitable programming, the controller can be forced to wait for the
raspective action to occur (cf. table 3-23.

Table 3-2 Synchronization using *OPC, *OPC? and *WA
Com- . .
mand Action after the hardware has settied Programming the controlier
*OPC Setting the operation-complete bitin the - Setting bit 0 inthe ESE
ESR - Setting bit 5inthe $RE

- Waiting for service reguest (3RQ)

*OPCY? | Writinga " 1" into the output huffer Addressing the instrumentasa
' talker
FWAS Executing the next command Sending the next command

Note: The [EC-bus handshake is not stopped

An example as to command synchronization can be found inannex D “Program Examples”.



3.8 Status Reporting System

The status reporting system (cf. Fig. 3-4} stores all information on the present operating state of the
instrumant, e.g. that the instrument presently carries out an AUTORANGE and on errors which have
occurred. This information is stored in the status registers and in the error queue. The status registers
and the error quete can be queried via |[EC bus.

The information is of a hierarchical structure. The register status byte (STB) defined in IEEE 488.2 and its
associated mask register service request enable (SRE) form the uppermost level. The STB receives its
information from the standard event status register (ESR) which is also defined in IEEE 488.2 with the
associated mask register standard event status enable (ESE) and registers STATus:OPERation and
STATus:QUEStionable which are defined by SCPI and contain detailed information on the instrument.

The IST flag ("Individual STatus") and the parallet poll enable register (PPE} allocated to it are also part
of the status reporting system. The iST flag, iike the SRQ, combines the entire instrument status in a
single bit. The PPE fulfills an analog function for the I5T flag as the SRE for the service request.

The output buffer contains the messages the instrument returns to the controller. it is not part of the
status reporting system but determines the value of the MAV bit in the STB and thus is represented in
Fig. 3.4.

3.8.1 Structure of an SCPI Status Register

Each SCPI register consists of 5 parts which each have a width of 16 bits and have different functions (cf.
Fig. 3-3). The individual bits are independent of each other, i.e. each hardware status is assigned a bit
number which is valid for all five parts. For exampie, bit 3 of the STATus:OPERation register is assigned
to the hardware status "wait for trigger” in all five parts. Bit 15 (the most significant bit} is set to zero
for all parts. Thus the contents of the register parts can be processed by the controlier as positive
integer.
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Fig. 3-3 The status-register mode|



CONDition part

PTRansition part

NTRansition part

EVENt part

ENABIe part

Sum bit

The CONDition part is directly written into by the hardware or the sum bit of
the next lower register. its cantents reflects the current instrument status. This
register part can oniy be read, but not written into or cleared. |15 contents is
not affected by reading.

The Paositive-TRansition part acts as edge detector. When a bit of the
CONDition part is changed from 0 to 1, the associated PTR bit decides whether
the EVENt bitissetto 1.

PTR bit = 1: the EVENt bitisset.

PTR bit =0: the EVENT bitisnot set.

This part can be written into and read at will. Its contents is not affected by
reading.

The Negative-TRansition part also acts as edge detector. When a bit of the
CONDition part is changed from 1 to 0, the associated NTR bit decides whether
the EVENt bitissetto 1.

NTR bit = 1: the EVENt bit is set.

NTR bit = 0: the EVENT bit is not set.

This part can be written into and read at will. its contents is not affected by
reading.

With these two edge register parts the user can define which state transition
of the condition part (none, D to 1, 1 to 0 or both} is stored in the EVENT part.

The EVENt part indicates whether an event has occurred since the tast reading,
itis the "memory” of the condition part. it only indicates events passed on by
the edge filters. It is permanently updated by the instrument. This part can
only be read by the user. During reading, its contents is set to zero. in linguistic
usage this part is often equated with the entire register.

The ENABle part determines whether the associated EVENt bit contributes to

the sum bit (cf. below). Each bit of the EVENt part i5 ANDed with the

associated ENABle bit (symbol '&'). The resuits of all logical operations of this

part are passed on 10 the sum bit via an OR function {symbol ' + ).

ENAB bit = 0: the assoctated EVENT bit does not cortribute to the sum bit

ENAB bit = 1: if the associated EVENT bit is 1", the sum bit is set to “1” as
well,

This part can be written into and read by the user at will. its contents is not

affected by reading.

As indicated above, the sum bit is obtained from the EVENt and ENABIe part
for each register. The result is then entered into a bit of the CONDition part of
the higher-order register.
The instrument automatically generates the sum bit Tor each register. Thus an
event, e.g. a PLL that has not focked, can lead to a service request throughout
all levels of the hierarchy.

Note: The service request enable register SRE defined in IEEE 488.2 can be taken as ENABIe part of
the STB if the STB is structured according to SCPI, By analogy, the ESE can be taken as the
ENABIe part of the ESR.



3.8.2

Overview of the Status Registers
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IST flag

(Response to parallel poll)

& = logical AND -&-

& = logical OR
of all bits -&-

ESE ESR

Fig. 3-4

not used

O
o

vacant

vacant
vagant

— 2w

vatant

<

vacant
Miequencing
vacant
vacant
vatant
Waiting for Trigger
Measuring
Sweeping
vacant
Setthing
Caitbraung

SR W W D) N 0D

o

tRQS /MSS =

[ESB e

r MAY

— -&-

STATus:OPERation register

I Lien T e VY N L A AN < B | l

L]
w
o3

g

oy
(%4

not used
vacant

- e
W

vacant

—
[a%3

vacant

—
—_

vacant

-
w

vacant

O

vacant
Calibration
Modulation
vacant
Frequency
vacant
vacant
vacant

LA P U s I

vagant
Voltage

<

STATus:QUEStionable register

Overview of the status registers

'
Qo
l o N W By l

Power on

Jser Request
Command Error
Execution Error

Device Dependent Error
Query Error

vacant '
Qperation Complete

Error quieue

Qutput buffer



3.83 Description of the Status Registers

3.8.3.1 Status Byte (STB) and Service Request Enabie Register {SRE})

The STB is already defined in IEEE 488.2. 1t provides a rough overview of the instrument status by
coliecting the pieces of information of the lower registers. it can thus be compared with the CONDition
part of an 3CPi register and assumes the highest level within the SCP! hierarchy. A special feature is that
bit 6 acts as the sum bit of the remaining bits of the status byvte.

The STATUS BYTE is read out using the command "*ST8?" or a serial poll.

The STB implies the SRE. It corresponds to the ENABle part of the SCPI registers as to its function. Each
bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. I a bit 15 set in the SRE and the
associated bit in the STE changes from § to 1, a Service Request (SRQ) is generated on the |EC bus,
which triggers an interrupt in the controlier if this is appropriately configured and can be further
processed there. :

The SRE can be set using command "*SRE” and read using "*SRE?".

Tabie 3-3 Meaning of the bits used in the status byte

Bitno. | Meaning

2 Error Quete not empty
The bitis setwhen an entry is made in the error queue.

If this bit is enabled by the SRE, each entry of the error queue generates a Service Reguest. Thus an error can be
recognized and specified in greater detaif by polling the errar queue. The poll provides an informative error
message. This procedure isto be recommended since it considerably reduces the problems involved with 1EC-bus
control.

3 QUEStionable status sum bit
The bitissetif an EVENt bit is set in the QUEStionable-Status register and the asscciated ENABIe bitissettc 1.

A set bit indicates a questionable instrument status, which can be specified in greater detail by polling the
QUESticnabie-Status register

4 MAV bit (message avaitabie)
The bitis set if a message is availablie in the output buffer which can be read.

This bit can be used to enable data 1o be automatically read from the instrument to the controtler {¢f, annex D,
program exampies),

ESB bit

(4]

Sum bit of the eventstatus register. it is set if one of the bits in the event status registerisset and enabied inthe
event status enable register.

Setting of this bit implies a seriaus error which ¢can be specified in greater detail by polling the eventstatus
register.

MSS bit (miaster status summary bit)

[+31

The bit s set i the instrument triggers a service reguest. This is the case if one of the other bits of this register is
set together with its mask bit in the service request enable register SRE. .

7 OPERation status register sum bit
The bitis set if an EVENt bit is set in the OPERation-Status register and the associated ENABIe bit ssetto 1.

Aset bit indicates that the instrument is just performing an action. The type of action can be determined by
poliing the OPERation-Status register.




3.8.3.2 ISTFiag and Paralie! Poll Enable Register (PPE}

By analogy with the SRQ, the IST flag combines the entire status information in a single bit. It can be
queried by means of a paraliel poll {cf. Section 3.8.4.3) or using commangd "*IST?".

The paratiel poll enable register (PPE) determines which bits of the STB contribute to the IST flag. The
bits of the STB are ANDed with the corresponding bits of the PPE, with bit 6 being used as well in
contrast to the SRE. The [st flag results from the ORing of all results. The PPE can be set using commands
"*PRE" and read using command "*PRE?".

3.8.3.3 EventStatus Register {ESR) and Event Status Enable Register (ESE)

The ESR is already defined in |EEE 488.2. It can be compared with the EVENt part of an SCPI register. The
avent status register can be read out using command "*ESR?”.

The ESE is the associated ENABle part. It can be set using command “*ESE” and read using command
TRESE?T.

Table 3-4 Meaning of the bits used in the event status register

BitNo. | Meaning

O Operation Complete

Thisbitis set on receipt of the commeand *OPC exactly when all previous commands have been executed.

~3

Query Error

This bitis set if either the controller wants to read data from the instrument without having sent a query, or if it
goes not feteh requested data and sends new instructions to the instrument instead. The cause is often 2 guery
which is fauity and hence cannot be executed.

3 Device-dependent Error

This bit s set if a device-dependent error occurs. An error message with 2 number between -300 and -39% ora
positive error number, which denotes the error in greater detail, is entered into the error gueve {(¢f, annex B, Error
Messages).

a Execution Evror

Thisbitis setif a received command is syntactically correct, however, cannot be performed for other reasons. An
error message with a number between -200 and -300, which denotes the error in greater detail, is entered into the
error queue (cf. annex B, Error Messages).

5 Command Error

This bitis setif a command which is undefined or syntactically incorrect is received. An error message with 2
number between -100 and -200, which denotes the error in greater detail, s entered into the error gueue {cf.
annex B, Error Messages).

& User Request

This bitis set on pressing the LOCAL key, t.e., when the instrument is switched over to manual control.

7 Power On {supply voltage on)

This bit is set on switching on the instrument,




3.8.3.4 STATus:OPERation Register

In the CONDition part, this register contains information on which actions the instrument is being
executing or, in the EVENT part, information on which actions the instrument has executed since the
tast reading. It can be read using commands "STATus:OPERatian:CONDition?” or "STATus:OPERation
[-EVENE]?".

Table 3-5 Meaning of the bits used in the STATus:OPERation register

8it No. | Meaning

0 CAtibrating

This bit is set as {ong as the instrument is performing & calibration.

1 SETTling

This bit is set as long as the new status is settling after a setting command. Itis only set if the settling time is longer
thanthe command processing time.

3 SWEeping

This bit is set whiie the instrument is performing a sweep.

4 MEASuring

This bit is set while the instrument is performing @ measurement.

5 WAIT for TRIGGER

This bit is set as long as the instrument is waiting for a trigger event.

g MSeqguencing

This bit is set while the instrument is performing a memory sequence.

3.8.3.5 STATus:QUEStionable Register

This register contains information on guestionable instrument states. They can occur, e.g. if the
instrument is operated out of its specifications. 1t can be queried using commands "STATus
‘QUEStionable:CONDition?" or "STATus: QUEStionable[:EVENL]?".

Table 3-6 Meaning of the bits used in the STATus:QUEStionable register

Bit No. | Meaning

G VOLTage

This bitisset  if the voitage at an cutput connector is not correct,
if the voitage is above or below the specified limit values,
if the level limit has responded,
if the overvoltage protection has responded.

5 FREQuency

The bitis setif a frequency at the RF cutput is not correct or if it is lower or higher than the
specified values.

7 MODulation

The bit is set if a moduiation is not correct or is operated outside the specifications.

g CAtLibration

The bitissetif a calibration is not performed properly.




3.84 Application of the Status Reporting System

in order to be able to effectivety use the status reporting system, the information cantained there must
be transmitted to the controller and further processed there. There are several methods which are
represented in the following. Detailed program examples are to be found in annex D, Program
Examples,

3.8.4.1 Service Request, Making Use of the Hierarchy Structure

Under certain circumstances, the instrument can send a service reguest (SRQ) to the controller. Usually
this service reguest initiates an interrupt at the controlier, 1o which the controf program can react with
carresponding actions. As evident from Fig. 3.4 (Section 3.8.2), an SRQ is always initiated if one or
several of bits 2, 3, 4, 5 or 7 of the :tus byie are set and enabled in the SRE. Each of these bits
combines the information of a furiner register, the error queue or the output buffer. The
corresponding setting of the ENABle parts of the status registers can achieve that arbitrary bits in an
arpitrary status register initiate an SRQ. In order to make use of the possibilities of the service request,
all bits should be set o "1” in enable registers SRE and ESE.

Examples {cf. Fig. 3.4, Section 3.8.2 and Program Examples, annex D as well):

Use of command "*OPC" 1o generate an SRQ

b Set bit0inthe ESE (Operation Complete)
p Setbit5inthe SRE (ESB}

Atfter its settings have been completed, the instrument generates an SRQ.

indication of the end of a sweep by means of an SRQ with the controller

# Setbit 7 inthe SRE {(sum bit of the STATus: OPERation register)

¥ Setbit 3 (sweeping) in the STATus: OPERation:ENABIe.

» Set bit 3 inthe STATus: OPERation: NTRansition so as to make sure that the transition
of sweeping bit 3 from 110 0 (sweep end) is recorded in the EVENT part as well.

After a sweep has been completed, the instrument generates an SRQ.

The SRQ is the only possibility for the instrument to become active on its own. Each controfier program
should set the instrument such that a service request is initiated in the case of maifunction. The
program should react appropriately to the service request. A detailed example for 2 service request
routine is to be found in annex D, Program Exampies. '

3.8.4.2 Serial Poli

In a serial poll, just as with command “*STB”, the status byte of an instrument is queried. However, the
query is realized via interface messages and is thus clearly faster. The seriai-poll methoed has already
been defined in IEEE 488.1 and used 1o be the only standard possibility for different instruments to poll
the status byte. The method also works with instruments which do not adhere to SCPl or [EEE 488.2.

The qﬁick-basic command for executing a serial poil is "IBRSP()”. Serial poll is mainly used te obtain a
fast overview of the state of several instruments connected to the [EC bus.



3.8.4.3 Parallel Poli

in & parallel poli, up to eight instruments are simuitaneousiy requested by the controlier by means of a
single command to transmit 1 bit of information each on the data lines, i.e., to set the data line
allocated to each instrument te logically "0" or “1”. By analogy to the SRE register which determines
under which conditions an SRQ is generated, there is a paralle!l poil enable register (PPE) which is
ANDed with the STB bit by bit as well considering bit 6. The resuits are ORed, the result is then sent
{possibly inverted) as a response in the paralle! poll of the controlier. The result can aiso be queried

without paraliel poll by means of command "*IST".

The instrument first has to be set for the paratiel poll using quickBASIC command “IBPPC{}”. This
command allocates a data line 1o the instrument and determines whether the response is to be
inverted. The paraliel poli itself is executed using "/BRPP{}".

The paratiel-poll method is mainty used in order to quickly find out after an SRQ which instrument has
sent the service request if there are many instruments connected 1o the {EC bus. To effect this, SRE and
PPE must be set to the same value. A detailed example as to the parallel poli is to be found in annex D,
Program Examples.

3.8.44 Query by Means of Commands

Each part of every status register can be read by means of queries. The individual commands are
indicated in the detailed description of the registers in Section 3.8.3. What is returned is aiways a
number which represents the bit pattern of the register queried. Evaluating this number is effected by
the controlier program.

Queries are usually used after an SRQ in order to obtain more detailed information on the cause of the
SRQ.

3.8.45 Error-Queue Query

Each error state in the instrument leads to an entry in the error gueue. The entries of the error quaue
are detailed plain-text error messages which can be looked at in the ERROR menu via manual control or
queried via the IEC bus using command “"SYSTem:ERRor?”. Each call of "SYSTem:ERRor?” provides an
entry from the error queue. If no error messages are stored there any more, the instrument responds
with 0, "No error”.

The error queue should be queried after every SRQ in the controlier program as the entries describe the
cause of an error more precisely than the status registers. Especialiy in the test phase of a controller
program the error gueue should be queried regularly since faulty commands from the contralier to the
instrument are recorded there as well.



3.8.5  Resetting Values of the Status Reporting System

Table 3-7 comprises the different commands and events causing the status reporting system to be reset.
None of the commands, except for *RST and SYSTem: PRESet influences the functional instrument
settings. In particular, DCL does not change the instrument settings.

Table 3-7 Resetting instrument functions
Switching on
bCL, SDC
Event supply voitage { ci *RS&T or
Device Ciear, STATus:PRESet *CLS
Power-On-Status-Clear | coiocted Device SYSTem:PRESet
Clear)
Effect 0 "

ClearST8, £SR — yes — — — yes
Clear SRE, E5E — yes —_ _— — —_
Ciear BPE _ ves _ _ - _
Clear EVENt parts of the - yes — — — ves
registers ' ’
Clear Enable parts of all — yes — — yes —
OPERation and
QUEStionable registers,
Fili Enable parts of all
otherregisterswith "1,
Fill PTRansition parts with —_ ves — —_ yes -
"y
‘Clear NTRansiticn parts
Clear error queue yes yes —_ — o yes
Clear output buffer yes yes yes 1 1 1}
Clear command yes yes yas — — -
processing and input
buffer

1} Every command being the first in a command line, t.e., immediately following a <PROGRAM MESSAGE TERMENATOR>
clears the output butfer,



4 Maintenance and Troubleshooting

The instrument does not need a periodic maintenance. What is necessary is essentialty the cleaning of
the instrument. However, it is recommended to check the rated data from time to time.

4.1 Maintenance

4.1.1 Cleaning the Outside

The outside of the instrument is suitably cleaned using a soft, line-free dustcioth.

Caution! Do not use solvents such as thinners, acetone and similar things in any case, because
otherwise the front panel labeling or plastic parts will be damaged.

4.1.2 Storage

The storage temperature range of the instrument is -40 to + 70 degrees Celsius. If the instrument is to
be stored for a longer period of time, it must be protected against dust.

4.1.3 Exchange of the Lithium Battery

/R\;\Caution: The battery used in the instrument is a power lithium cell. Short-circuit and

/ ?\ charging of the battery have to be avoided under all circumstances, as otherwise

/Z._g_\ the battery can explode. Do not open used cells. They have to be treated finally as
hazardous waste.

The instrument contains a jithium battery which secures the storage of the data in the CMOS-RAM. The
" battery is situated on the printed circuit board of the computer. The service life of this battery depends
on the period of operation and the ambient temperature, itis 5 years on the average.

The battery voltage is checked when the instrument is switched on. If the voltage decreases, a message
is displayed after switching on.

in order to guarantee a perfect function, a flattened battery is to be replaced by a battery of the same
type:

~ SAFT LS3 CNA, (R&S stock no. 565.1687) or

~ ELECTROCHE QTC85 1/2AA 3B960, (R&Sstock no. 565.1687).

Note: Through the exchange of the battery, the stored data (SAVE/RECALL, MEM SEQ, UCOR, IEC-
bus address, calibration data) are lost. These datz have to be reprogrammed after the
exchange of the battery. The calibration data are reconstructed using the CALIBRATE ALL v
function in the UTILITIES-CALIB-ALL menu.



7 Caution:  Before opening the instrument, withdraw the power plug. Observe the

Opening the instrument »

Exchange the battery

Closing the instrument

¥

»

respective RFI regulations when working at the open instrument.

Switch off the instrument and withdraw power plug.

Remave ali cable connections. '

Screw off front panel (4 Phiifips screws at the corners) and tilt towards the
front. ‘

The shielding cover (¢f. Fig. 4-1) of the controller and the front panel
modules is now freely accessible.

Detach cable connection 1o the IEC bus {Fig. 4-1, pos. 3) and to the RS-232
interface {Fig. 4.1, pos. 4). The connection to the motherboard (Fig. 4-1,
pos. 2} can remain plugged in.

Screw off caver (6 screws (Fig. 4-1, pos. 1)) and lift off.

The computer PCB is now accessible from the top.

The position of the battery on the computer PCB is evident from Fig. 4-2.

.

B
4
b

- v

B

Detach jumper X300 {cf. Fig. 4-2, pos. 2).
Cut off cabletie. -
Unsolder battery.

. Detach cable at plug connector X312 (cf. Fig. 4-2, pos. 1). The remaining

cable connections can remain piugged in.
Remove 2 fastening screws {(¢f. Fig. 4-2, pos. 5) on the computer PCB.
Lift computer PCB and thread new battery clamp.

Screw on computer PCB (cf. Fig. 4-2, pos. 5), establish plug connection
X312 (¢i. Fig. 4-2, pos. 1).

Fix new battery in position using cable tie.

Caution! Obhserve the polarity when fixing and soldering the battery

b
b

(cf. Fig. 4-2 and marking on the PCB).
A wrong polarity will lead to the destruction of components.

Shorten connection wires 1o the necessary length and solder battery.
Plug on jumper X300 (cf. Fig. 4-2, pos. 2).

Closing the instrument is effected in the reverse order as opening it.

Caution! Ensure that the braided cord in the casing sfots is fitted

correctly.
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Fig. 4-1 Shielding cover of controlier and front panel module
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Fig. 4-2 Position of the battery on the PCB (side where the components are fitted)



4.2 Functional Test

The SMT carries out a selftest on switching on the instrument and permanently during operation. On
switching on, the RAM and ROM contents are checked and the battery of the non-volatile RAMS tested.
i an error is detected, this is indicated through a corresponding error message. The most important
instrument functions are automaticaliy monitored during operation.

tf a faulty function is detected in the selftest, ERROR is displayed in the status line. To identify the error,
the ERROR menu, in which the error messages are entered, can be called by pressing the [ERROR] key
{cf. Chappter 2, Section "Error Messages”).

The tests can additionally be called via the menu.

Access to the tests is offered by the UTILITIES-TEST menu.

Menu selection: UTILITIES - TEST

1.000 000 000 0 -

3 FREQUENCY SYSTEM ALL TESTS » PASSED
LEVEL REF OSC | CHECKSUM EPROM » PASSED
MODULATICON PHASE CHECKSUM RAM p PASSED
DIGITAL MOD PROTECT | RAM BATTERY » PASSED
LF QUTPUT CALIB
SWEEP DIAG

MEM SEQ TEST
JUTILITIES MOD KEY

HELP AUX 170
BEEPER

Fig. 4-3 Menu UTILITIES-TEST

-ALLTESTS » All tests are executed.
CHECKSUM EPROM » Tests the EPROM checksum.
CHECKSURM RAM » Tests the RAM checksum.

RAM BATTERY » Tests the RAM battery.



5

Test%ng the Rated Specifications

5.1 Test instruments and Utilities
Table 5-1  Testinstruments and utilities
item Type of instrument Spf;;f;cis:;ﬁns inss::::ar:;en ¢ R&S order no. Az:::::aw
1 Frequency counter 1Hzto 1.5 GHz (SMTO2) 5.2.2
{included in item 2} 1 Hz to 3 GHz {SMT03), 5.2.4
T Hz to 6 Gz (SMTE6),
Resolution 0.1 Hz
2 | RFspectrum analyzer 100 Hz to 5 GMz (SMT02/03), FSE 848002052 5.1.1.3
100 Hz to 18 GHz (SMT06) FSM 1020.7020.52 5.2.3
synthesizer tuning, 5.2.5
gynamicrange >80 d3 52.6
52.7
52.8
5211
5.2.12
5.2.28
5.2.31
3 | Storage oscilloscope 100-M sarnplesfs, 5.2.3
avaraging function
4 | Controtler industrial standard PC/XT/AT PSA 1S 1G12.1003.03 5.2.3
with {EC-625 interface,
5 | Signai generator of high 0.1 MMz 10 1.5 GHz (SM7T82) SMEQ2, 1038.6002.02, 51.1.4
spectral purity 0.1 MHz to 3 GHz (SMT033, SMED3, H38.6002.03, 5.2.7
0.1 MHz to 6 GHz (SMT06), SMEQS, 1338.6002 .06, 52.8
SSE noise level <<~ 126 dB¢ SMGU, 819.6010.52, 8212
with 1GHz/20 kHz SMVIMU 835,8011.52 5.2.14
Fii-d.c.
6 i Phase noise test setup Mixer: 5.2.7
10 MHZ t0 1.5 GHz (SAMT02} 5.2.8
10 MHz 10 3 GHz {SMT(3),
10 MMz 1o 6 GHz {SMT08),
separating filter 2 MiHz,
preamplifier with
40-d8 changeover switch,
input notse <2nV {1Hz}
output for F\i-d.c.
7 Cscitloscope Bandwidth > 100 MHz, 5.1.1.3,
twe channels with d.c. 5114
coupling 5.2.7
528
5.2.33
8 RF power meter 5kHzto 1.5 GHz (SMT02) NRVS with 1620.1809.02 5.2.11
5 kHz to 3 GHz (SMT03) NRVS-Z57 857.9004.02 5.2.13
5 kMz to 6 GHz (SMT06)
9 Precision attenuation set Attenuation 010 120 d3, DeSp 8324.6010.02 5.2.11
resolution 5 dB RSG 1069.4505.02

1120 2NNN N




ttem

Type of instrument

Specifications
required

Suitable
instrument

R&S order no.

Applica-
tion

Low-noise preamplifier

SkHzto 1.5 GHz (SMTO2}
SkHz 1o 3 GHz (SMT03),
5 kHz 1o 6 GHz (SMTOE)
amplification > 20 dB,
noise factor < 10dBE

5.2.11

VSWR bridge

1 MHz to 1.5 GHz (SMT02}
1 MHz 10 3 GHz {SMTO3),
directivity > 40 d8

ZRC

1029.9482 55/52

5.2.12

D.c. voltage source

Setting range 0to 10V

NGT 20

117.7133.02

=
L

RF power ampiifier

10 MMz to 1.5 GHz (SMTEG2}
10 MHZ to 3 GHz (SMT03),
Power > TW

Audio analyzer

Generator up to 100 kHz,
level meter,
distortion meter

UrD

1030.7500.04
1030.7500.05

51.1.2
3.2.30
5232

Modulation anatyzer

100 kMHz to 1.5 GHz (SMT02)
100 kHz 1o 3 GRz (SMT03/06}
AN, FM, PriM, stereo.coder,
sterec decoder,

distortion meter,

weighting filter CCIR, CUTT

FMB

856.5005.52

1.1
5.1
511

LV I N

16

Mixer

10 MHz 10 1.5 GHz (SMT02)
10 MHz to 3 GHz (SMTO3),
10 MHz to 6 GHz (SMT06),
“high levet”

17

Puise generator

Pulse repetition frequency up
to 10 MHz,
lpval TTL

AFG,
AFGU

377.2100.062,
377.5000.02

18

Sine-wave generator

10 Hz to 8 MMz,
1V {U peak)

377.2100.02

AC voltmeter

10 Hz to 8 MHz

UREZ

350.5315.03

20

Broadband FM
demodulator

Delay line discriminator,
input frequency 140 MHz,
demoduiation bandwidth 10
MHz

21

RF attenuator pad

1.5 GHz {SMT02)
3 GHz (SMTO3)
6 GHz (SMTO6}
3dB

5.1.1.4

22

Lowpass filter

Attenuation

upto 50MHz < 1dB
with 100 MHz > 20 dB
with 200 Mz > 40 d8

5114

23

VSWR directional cousler

3 GHz 106 GHz (SMT038),
directivity > 40 dB

5212

24

RF attenuator pad

6 GHz (SMT06)
20 dB

51.1.5

LAl Yala Vol oV o N o Sl



5.1.1  TestSystems to Measure Modulation Characteristics

5.1.1.1

Test equipment

Standard Test System

- Modulation analyzer (Section 5.1, itern 15)

~ Test setup
' SMT

A

@ % EXTI/EXTZ2 . LF
RE RF

Q

¥

5.1.1.2 Test System with Audio Analyzer

- Meodulation analyzer (Section 5.1, item 15)
-~ Audio analyzer (Section 3.1, item 14)

Test equipment

Test setup O

Analyzer

EXTH/EXTZ

SMIT

RF

Qecess

Aud

analyzer

o

&

LF

.
o

5.1.1.3 Test System for Broadband FM

Spectrum analyzer (Section 5.1, item 2)
Oszilloscope (Section 5.1, item 7}
Sine-wave generator (Section 5.1, item 18)

Test equipment

!

i

Analyzer .

Broadband FM demoduiator (Section 5.1, item 20)

Test setu .
P Sine-wave Spectrum
generator analyzer
RF
A
EXTI "X'Zw l
SMT XL LIEXTL)
@ £
(OHREE . demodulator
1020 2000 N7 53 £.R




5.1.1.4 Test System for Pulse Modulation

Test equipment : - Second signal generator (Section 5.1, item 5}
~ Oscilloscope (Section 5.1, item 7)
- Mixer (Section 5.1, item 16)
- Pulse generator {(Section 5.1, item 17)
- RF attenuator pad {Section 5.1, item 21}
- Lowpass filter (Section 5.1, item 23)

Test setu
P Pulse -
generator |
v
SMT Q é PULSE
Q
RF .
Mixer i Att%;;%ator }bLowpassﬁiter - Oscilloscope
o IF I IF
¥ -3
Auxiliary

transmitter

5.1.1.5 MeBplatz-Erweiterung durch Abmischen

Test equipment ~ Second signal generator (Section 5.1, item 5)
- Mixer {(Section 5.1, item 16}
— RF attenuator pad (Section 5.1, item 21)
— RF attenuator pad (Section 5.1, item 24)
~ Lownpass filter (Section 5.1, item 22)

Test setup
SMT Q %
O
B I
Attenuator
pad
W RF
Mixer P Attepr;téator el | owpass filter =
o F If IF
&
Auxiliary
transmitter

P Ta Ta T W atat ~ 8 - A



5.2 Test Procedure

The rated specifications of the generator are tested after the instrument has warmed up for at least 30
minutes and & total calibration has been carried out {¢.f. Chapter 2, Section "Calibration”). This is the
onfy way to make sure that the guaranteed data are observed. The values in the foilowing sections are
not guaranteed; only the technical data in the data sheet are binding.

5.2.1 Dispiay and Keyboard

Testing Display » Switch oninstrument.

The basic menu is displayed after several seconds.

» Rotate contrast control (left-hand potentiometer at the lower edge).
The contrast is varied from dark to bright.

» Rotate brightness control (right-hand potentiometer at the lower
edge},
The brightness of the background tiiumination is varied.

Keyboard » Presskeysand check response at the display.

5.2.2  Frequency Setting

Test equipment Frequency counter (Section 5.1, item 1)

Test principte The frequency setting is checked using a frequency counter whose

reference frequency is syrichronized with the one of the SMT.

Measurement b Setting at the SMT
~ Test frequency unmodulated,

~ Level 0 dBm

The vaiues measured must be exact within the frame of the counter
resolution.

 Test frequencies recommended see tabie 5-2

Table 5-2 shows the synthesis-dependent changeover limits. In order to fully test the function of the
instrument, we recommend measurements at these range fimits.

Table 5-2, A Changeover limits of the SMT
Range from to
Doubier 2 {(SMT0B) 2000.000 000 1 Mhkz 6000600600 8 MHz
Doubier 1 (SMT03)} 1500.000 00 1 MMz 3000.900 6008 MHz
Synthesis octave 750.000 000 1 MMz 1500.000 900 & Mz

Diviger :2
Divider : 4
Divicer :8
Diviger: 16

375.000 000 1 MHz
187.300000 1 MHz
93.75G 000 1 MHz
67.500 060 1 MHz

750.000 GO0 0 MHz
275.600 0000 MHz
187.500 000 0 MHz

93.750 080 1 MMz

Mixer range

0.001 660 0 MHz

92.750 060 0 MKz

Mixer range with a large deviation

0.001 6000 MHz

130,700 600 0 MMz

1039 2000 07 ER




Changeover limits of the SMT — turther hardware imits

from

o

Tabte 5-2,8
Range

Lowpass filters QPU1Y No. O
1

2

3

4

5

&

7

8

1045.600 000 1 MHz
750.000 000 1 Mbiz
5228000001 MHz
375.000 000 1 MHz
261.460 000 1 MiHz
187.560 000 1 MMz
130,700 000 1 MHz

93.750 000 1 MHz
62.506 000 1 MHz

1500.000 060G 0 MHz
1045600 000 0 MHz
750.000 000 0 MHz
522.800 000 0 MHz
375.000 600 0 MHz
2€81.400 600G 0 MHz
187.500 000 0 MKz
130.760 000 0 MHz
93.750 000 O MHz

Bandpass filters CPUZ/M No. 1

1500.060 000 1 MHz
1885.200 000 1 MHz
2287.200000 1 MHz

1885.200 000 0 MHz
2297 200000 0 MMz
3000.000 000 0 MHz

3000.0046 090 1 MKz
3770.400 000 1 MHz
4394.4004 000 1 MHz

3770.400 000 1 MHz
4594 400 000 1 MHz
6000.000 600 0 MHz

7364.000 000 1 MHz
1100.000 008 1 MHz
1250.000 006 1 MMz

1100.000 600 0 Mz
1250.000 800 1 MHz
1500.600 800 0 MHz

9.061 000 0 MHz
9.362 500 1 MHz
1500.000 000 1 MHz
1300.000 600 1 MHz

$.362 5000 MHz
1500.000 000 0 MHz
3060.000 000 0 MHz
6000.0606 400 O MHz

(SMTO3/06) 2
3
Bandpass filters OPUE  Nr. 4
{(SMTCE) 5
&
Oscillators SUM NG, 1
2
3
Rectifier before mixer

at output OPU1

at ouiput OPU3 (SMT03)

at output OPUB (SMT06)
53.2.3  Settling time

Test equipment

~ Spectrum analyzer with video output (Section 5.1, item 2}

- Storage oscilloscope (Section 5.1, item 3)
~ Controller (Section 5.1, item 4)

The spectrum anatyzer is cperated as an edge demodulator with &

0-Hz span. A controlier transmits starting and stop freguency via the 1EC
bus. The storage oscilloscope is connected to the video output of the
analyzer and triggered by the positive edge on the EQ! line of the IEC
bus. If the controller switches over from the starting to the stop
frequency, the settiing procedure is displayed on the screen of the
storage oscilloscope.

Test principle

Test setup
IEC bus
10-MHz reference
| Computer =
A
SMT oy g
RE Anatyzer
() i
Video
gt OscillOscOpe
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Preparing measurement

Measurement

Recommended measuring
frequencies

120 INNN N

F

Synchronize the reference frequencies of SMT and analyzer.
Establish IEC bus and RF connections

Connect storage oscilloscope to the video output of the anaiyzer.
Apply trigger connection to the EQI-line (pin 5) of the |EC bus.

Settings at the SMT
- Stop frequency unmodulated
~ Levei 0 dBm

Settings at the storage oscilioscope

- Time base 2 ms/div

- Sensittvity corresponding to the video output of the analyzer,
- Trigger free-running with respect to calibration.

Settings at the spectrum analyzer
~ Reference level ~ 5dBm,
Amplitude scale 1 dB/div, .
Resolution bandwidth to 1 kHz,
Video bandwidth 100 kiz,
Span 10 kHz.

Now increase the center frequency, starting from the stop freguency,
until the visible filter edge runs through the central point of the
screen.

1

The span can now be reduced to § Hz and the freguency scaie be
calibrated at the (free-running) oscilloscope by means of steps of 100
Hz at the SMT.

Setting at the storage oscilloscope

- Time base 2 ms/div

- Sensitivity corresponding 1o the video output of the analyzer
~ Triggering externally by the positive edge at 1.5 V.

Send the starting frequency first and then the stop frequency from
the controller.

The settiing curve is dispiayed on the screen of the oscilloscope
triggered externaliy.
Relative deviation from the rated frequency after 25ms .. <1E-7

Repeat measurement with exchanged starting and stop frequencies.

Starting frequency Stop frequency

9949 MHz 1001 MMz
1249 MHz 1251 MiHz
74% MiHz 757 Mz
&0 MiHz T MHz
1001 Mz B0 MMz

751 MHz 3000 MKz (SMTL3)

751 MHz 6000 MHz (SMTOD)

g7 fulit s}



Basic program for the controller

CLS

iec address% = 28 ) IEC-bus address of the SMT (28}
CALL TBFIND{"DEV1", generator¥%) ° Open DEVT and obtain access number
CALL IBPAD(generator%, iec address%) SetiEC-bus address of the DEV? 10 28
iectermiZ = &HA Set EOS to LINE FEED

CALL IBEOS{generator¥%, iec term% + &HE0D)
CALL IBWRT{generator%. "POW 0dBm")
B
INPUT "Starting frequency in MHz";Fi%
INPUT "Stop freguency in MHz":F2%
o
CALL IBWRT{generator%, "FREQ" + F1¥ + "MHz"}
PRINT "Frequency:":F1§; "MHz"
oo wait for key
kbd® = INKEYE
LOCP UNTIL LEN{kbd$)
SWAP F1F, 2%
LOOP UNTIL kbd® = CHRE{27) ' Exitusing ESCAPE
INPUT “Repetition [y/n)"; w§
LOOP UNTIL NOT UCASESE(wS) = "¥Y©
END

5.2.4 Reference Frequency

Caution: Allow the SMT to warm up for at least 2 hours before measurement.

Test equipment Frequency counter (Section 5.1, item 1)

Test setup Connect a calibrated frequency counter to ouiput REF {socket at the
rear).

Measurement » Measure frequency.

Relative frequency error in the rated temperature range
with standard eguipment < 1E-6, per year of service period + 2E-6
with option SM-B1 .. ... .. < 1E-9, per day of service period + 5£-8

5.2.5  Harmonics Suppression / Subharmonics

Hinweis: Die Messung der Subharmonischen gilt nur fir SMTO03 und SMT06, da Subharmonische
nur bei Frequenzen > 1,5 GHz auftreten.

Test equiprment Spectrum analyzer {Section 5.1, item 2)
Test setup Connect the spectrum analyzer to the RF output of the SMT.

Measurement SMITO2  » Settingsat the SMTH2
— Test frequencies of 5 kHz to 1500 MMz, unmodulated
- Level 13dBm or 10dBm.

SMT03  » Settings at the SMTO3
- Test frequencies of 5 kHz to 3000 MHz, unmoduiated
- Level 13dBmor 10 dBm.

SMTO6 » Settings atthe SMT06
- Test frequencies of 5 kHz to 6000 MHz, unmodulated
- Level 13dBmor 10 dBm.

1N20 2000 N7 iR F.R



¢ Check the harmonics suppression using the spectrum analyzer. Make
sure that the spectrum analyzer is not overdriven,

Harmonics ieve! atievel 10dBm ... . ... . ... .. max. - 30 dB¢
Harmonicsievel atlevel 13dBm .......... ... ..., max. - 26 die
b Check the subharmonics using the spectrum analiyzer. Make sure that
the spectrum analyzer is not overdriven (SMT03/06 oniy}.
Subharmonicsievelf>15GHz .............. ... .. max. -~ 40 dB¢
Subharmonicsievel f=3GHz ... ... ... ... max. - 34 dB¢

5.2.6  Suppression of Nonharmonics

Test equipment and setup See Section 5.2.5, Harmonics Suppression.
- The test level should be 8.1 dBm unmodulated.

Measurement Nonharmonics level with
Frequencysettings <15GHz ... ... ... ... .. ... < - B0 dBc
Frequency settings > 1.5GHz (SMT03) .............. < - 74dBc

Freguency settings > 3.0 GHz (SMTO06} . ............. < - 68 dBc

Recommended settings at the spectrum analyzer

— Span 1t kHz,

~ Resolution bandwidth 10 kHz,

- Video bandwidth 30 Hz,

- Synchronize reference frequencies of analyzer and test object.

Recommended test and search frequencies

Nonharmonics of the
step synthesis Setting atthe SMT Searchin the ratio

500.005 MHz 10 kHz

760.01 MHz 10 kMz

870.01 MHz 10 kHz

875.02 MHz 16 kHz

990.01 MHz 10 kHz

1120.01 MHz 10 kHz

1124.02 MKz 10 kHz

320{30{)333333 MHz 10 KMz

1260.81 MHz 10 kHz

1204.005 MHz 10 kHz

1370.81 MHz 10 kHz

1374.02 MiHz 10 kHz

1020 2NNH N2 50 =)



Mixer nontharmonics
of the output part 1.5 GHz

Setting at the SMT Search at frequency
67 MRz _ 17 MHz
&7 Mz 57 Mz
67 MHz 7T MHz
67 MHz 117 MHz
&7 Midz 131 MHz

5.2.7 SSB Phase Noise

Test equipment

Test principle

Test setup

Measurement

Evaluation

A0 MNNN NAD

- Second signal generator (Section 5.1 item 5},

~ Phase noise test system, consisting of mixer with lownass filter and
preamplifier (Section 5.1 item 6),

- QOscilloscope (Section 5.1 item 7)

— Spectrum analyzer (Section 5.1 item 2).

The two signal generators are set to the test frequency and
synchronized with a phase offset of 90 deg (phase quadrature). Mixing
to 0 Hz suppresses the RF carrier and due to the phase quadrature the
mixer suppiies a voltage corresponding to the phase difference between
the input signals. This is measured by the LF spectrum analyzer and can _
be converted into SSB phase noise. ‘

» Signal
10-MHz- gene%’a‘tor
Reference = & LO
FM-DC
SMT - LF analyzer
& Mixer
O Hpd Preamplifier Ly

Oscilloscope

» Set the leveis of the two signal generators according to the
specifications of the mixer used (unmodulated)

» For calibration, set the preamplifier to 0 dB and detune a signal
generator by 20 kiz. Measure and note down the reference value at
20 kHz at the analyzer.

+ Cancel the detuning and make the phase guadrature. Switch on iest
transmitter FIM-DC with a deviation of 5 kHz to this effect. The output
voitage of the mixer must become 0.

b Set the preamplifier to 40 dB and read the noise voltage at the
anglyzer, normalized to a bandwidth of 1 Hz (notse level).

b Subtract from the reference value and add & dB for the second side
band measured ({correlated) and 40 dB for the ampiification
switchover tc the ratic found. If the signal-to-noise ratic of the
sacond signai generator is not better than the one of the test object
by at least 10dg, the noise component of the reference transmitier
must be determined and subtracted as weli.

1N F-R



Example: Let the reference level be measured to be 12 dBm. 4 noise
jevel of -78 dBm (14 z} is determined at 20 kHz The
difference is 90dB, in addition to the correction for the
second side band (6 dB) and the amplification switchover
(40 dB) there is a signal-to-noise ratic of 136d B or @ noise
levef of ~ 136 dBc {dB with respect to the carrier power}. If
two identical signal transmitters have been used, the result
must be decreased by 3 dB for the (uncorrelated) noise
power of the reference transmitter.

The final result is then ~ 138 dBc.

The following noise levels shouid be measured and/or not be
exceeded:

Test frequency . Noise .
in 20-kHz ratic
6000 MHz - 103 dBc {only SMTO6)
3000 MHz - 109 dBc (only SMTG3/06}
2000 MHz - 110 dBc (only SMTG3/06)
1600 MiHz - 116 dBc
500 MHz - 122 dBc
250 Mikz - 128dBc
125 Mz - 134 dBc
80 MiHz - 1394d8e
< 67.5 Mz ~ 120 dBc

5.2.8 Broadband Noise

Test equipment

Test principle

ANDN INAN AT

Broadband noise is measured using the test setup of 5.2.7 (5B Phase
Noise).

Calibration is effected in the same way as in Section 5.2.7, S5B Phase
Noise. For measurement, the signal generators are detuned until the
difference frequency falis into the stop band of the lowpass filter (> 10
MHz). A 1-MHz section of the sum of the broadband noise powers of
both signal generators is to be measured at the spectrum analyzer then,
which corresponds to the carrier frequency offset from the difference
frequency up to the difference frequency minus 1MHz. Due to the
mirror inversion of the spectrum at the zero line, the power measured
must be halved.



Measurement b

Evaluation b

Calibration see Section 5.2.7.

increase the detuning to the measurement offset frequency,
(recommended offset frequency 10 MHz).

Set the preamplifier to 40 dB and read the nocise voltage at the
analyzer at a center frequency of approx. 100 kHz, normalized to a
bandwidth of 1 Hz (noise tevel).

Subtract from the reference tevel and add 43 dB for the amplification
switchover and the mirror image. The measured vaiue is the sum of
the noise powers of both signal generators. if the sighal-to-noise
ratio of the second signai generator is not better than the one of the
test object by at least 10 dB, the noise component of the reference
transmitter must be determined and subtracted as well. In the case of
two identical transmitters, the correction is further 3 dB.

Corrected measuregdvalue ... . ... ... ..., < - 140 dBc¢
Recommended test frequencies see table 5-2.
5.2.9  Residual FM

Test equipment Test system 5.1.1.1
: Testsystem 5.1.1.5 (SMT06 only)

Measurement 13

b

1N20 YANN NS

Settings at the SMT
- Test frequencies, unmoduliated,
- Level 81dBm.

Setting at the analyzer
— FM, RMS value

The residual FM measured must not exceed the vaiues according to
the table.

Test Freguency Residual FM 30 Hz to 23 kMz Residual Fig CCITT
< §7.5 MMz 10 Hz 4dHz
80 MHz 1.5 Hz 1#Hz
125 Mz 3Hz 1Hz
250 MKz SHz 2Hz
500 Mz 10 H:z 4Hz
751 MHz 20 Mz 8Hz
1080 MHz 20 Hz 8 Hz
1061 MHz 20 Hz 8 Hz
1250 MMz 20 Hz 8 Mz
1251 MMz 20 Hz 8Hz
1500 MHz 20 Hz BHz
2000 MHz 40 Hz {only SMTH3/06) 16 Hz
3000 MHz 40 Hz {only SMTO3/06} 16 Hz
6000 MiHz 80 Hz {only SMT0E} 32 Mz
21417 CF-R



5.2.160  Residual AM

Test equipment  Testsystem 5.1.1.1
Measurement See Section 5.2.9, but demoduiation AM
Residual AM with a measuring bandwidth of
30Hzto23kHz .. =0.02%

5.2.11 Outputlievel

Test equipment - Power meter {Section 5.1, item 8}
—~ Pracision attenuator (Section 5.1, item 9)
~ Spectrum analyzer (Section 5.1, item 2}
- Low-noise preamplifier (Section 5.1, item 10)

Test Methods for Level in the Measuring Range of the Power Meter

Test setup - Connect power meter to the RF output socket.

Measurement b Setting atthe SMT
~ RF ievel to be measured (see below), unmodulated.

» Measure the level at output frequencies of 5 kHz to 1500 Mtz
{3000/6000 MHz with SMT03/06).
Deviation of the output level from the rated value
atf £3GHz .... max. £ 1dB

<
atf>3GHz ... max s 2dB

Frequency response at 0 d8m (Difference between the iowest and the

highestleval) ... . max. = 1dR
Recommended test level 13,10,8,79,5,0, -5, -1G, - 20, -30dBm
Test Methods for Low Levels
Test principle Levels beiow the measuring range of the power meter can be carried

out hy means of a comparison measurement using & precision
attenuator and a sensitive test receiver or spectrum anatyzer,

Test setup Connect a precision atfenuator to the RF output of the SMT and a
spectrum analyzer with screened RF measurement cables to its output.
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Measurement b Settings at the SMT
- Test frequency

- Level 10 dBm, unmodulated

» Setting at the analyzer

- Test frequency

¢ Setting at the attenuator
-~ Attenuation 130 dB.

b Read the level at the analyzer and note down as a reference vajue. It
should be approx. - 110 dBm. Select the measurement bandwidth

smail enough 1o ensure an exact reading.

b Now repeat the measurement with the settings given in the table.

Deviation of the indication at the analyzer from the reference value,

IMEaCh CaSE .. . max. 1dB
Settings .
A ion of t
Level at the SMT ttenuation of the
atienuator
10 dBm 120 dB
5dBm 115 dB
0 dBm 110 ¢8
~10 dBm 100 dB
-30dBm 80 dB
~-50dBm 60 dB
~7Gd8m 40 dB
— %0 dBm 20 dB
- 110 dBm OB
Measurement of Lowest Levels
Caution: Nao RF leakage of the components used is the prereguisite for a correct measurement
Test setup » Insert a low-noise preamplifier between SMT and precision
attenuator.
Measurement b Perform a subseguent calibration with a level already measured { - 30

dBm). This allows measuring levels up 1o the lower setting limit of the

SMIT.

1036.203006.02 514

E-8



5.2.12  Output Reflection Coefficient

© Test equipment - VSWR bridge {Section 5.1, item 11}

~ VSWR directional coupler for SMTO06 (Section 5.1, item 23)
- Second signal generator (Section 5.1, item 5)

~ Spectrum analyzer {Section 5.1, item 2) .

Test setup Notes: -~
~  The test port of the bridge must be directly screwed to the
test object . :
10- MHz reference
¥
Signal :
generator
LO : '
v
SMT |
@ g “~ Source  Refl,
O FESp—{ Object Output P Analyzer
Bridge {test frequency £ 3 GHz)
Directional coupler {(frequency > 3 GHz)
Measurement » Settings at the SMT
— Test level

~ Test frequency, unmodulated.

» Settings at the spectrum analyzer

Test frequency

Test leve]

Resolution and video bandwidth 10 kHz,
Span O Hz,

linear scale

Sweep time 30 ms.

1

t

p Settings at the second signal generator
- Detune by 100 Hz compared to the test frequency,
- first minimal leve!, unmodulated.

b At the spectrum analyzer, now bring the fine indicated approx. into
the center of the screen by varying the reference level and read and
note down the level as a reference tevel.

» Screw off the bridge or the directional coupler from the SMT and
increase the ievel at the second signal generator until the reference
jevel is measured again at the analyzer.

p Screw the bridge or the directiona!l coupler onto the SMT again.

» A more or iess wavy line representing the VSWR of the SMT is ic be
seen now at the spectrum analyzer. The VSWR is to be calculated
from the maximal and the minimal voltage according to

VSWR = Upman/Unmin-
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VSWR f = 3GH:z 3GH:z <« f = 5GHz f > 5GHz

Level > 0 dBm <2 <

(381
Fa
28]

Levei » § dBm <2 <2 <25
with Option SM-BS

Level = 0 dBm <15 <2 <2

Passive measurement of the VSWR

with output levels of the SMT
beiow =30 dBm

p Settings at the second signal generator

- TJest frequency
- Level 10 dBm.

3 Screw off VSWR bridge or the directional coupler from the test object

and note down the level measured at the analyzer as a reference
value.

Screw on the bridge or the directional coupler agam and determine
the new level at the analvzer.

The output refiection coefficient r of the test object is the voliags
ratio test tevel/reference level. It serves to determine the voltage
standing wave ratio (VSWR) according to the formula

VSWR = (1 + r)/{1-r).

5.2.13 interrupt-free Level Setting (ATTEN FIXED)

Test equipment

Test setup

Measurement

AN20 INNN N7

Power meter (Section 5.1, item &)

Connect the power meter 1o the RF output of the SMT,

¥

Settings at the SMT

~ 1000 MHz, unmodulated,

- Level 8.0 dBm,

— Select FIXED inthe LEVEL/LEVEL ATTEN menu.

Note down the level read at the power meter as a reference level or
set the power meter to 0 dB for relative measurement,

Now reduce the level in steps of 5 dB at the SMT.
The following deviations should not be exceeded:

Attenuation Tolerance
-5 dBm t0.2d3

- 10 gBm +0.4dB
- 15dBm +0.6dB
- 20 dBm +0.8dB




5.2.14 Overvoliage Protection {(only for SMTO02 and 63}

//”“\ Caution:  5MT06 is not protected against overvoltage. To prevent damages to be unit
e | \E\ ~ never apply a DC voltage to the RF putput connector,
A SN ~ never apply mare than the maximum permissible RF power {30 dBm) to the RF o
output connector.

1{

Test equipment - Adjustable d.¢. voltage source (Section 5.1, item 12)
- Signai generator (Section 5.1, item 5)
- Power amplifier {Section 5.1, item 13)

Test setup Connect an adjustable d.c. voltage source to the RF output socket of the
SMT via & 50-Ohm resistor or a signal generator with a subsequent
power amplifier with a power autput of more than 1 Watt.

Testing » Settings at the SMT
- 100 MHz, unmodulated,
- Level ~ 120dBm.

» Apply the d.c. voltage via the 50-Ohm resistance.
The overvoltage protection must respond at a voitage of >4V and
<7V with both polarities,

p Connect the signal generator to the RF output socket of the SMT via
the power amplifier and feeg frequencies of up to 1500 MHz (in the
case of SMT03 3000 MHz).

The overvoltage protection must respond at a supplied
RF power of 0.5 10 TW.

5.2.15 Testing Level Monitoring at input EXT1

Test equipment Test system 5.1.1.2.
Test setup Connect the generator output of the audio analyzer to external
modulation input EXT1.

Testing b Setting atthe SMT
~ Select EXT1in the MODULATION/AM/AM SOURCE menu.
Generator level under 0.97 £0.01 V(Upgar) .. indication EXT1 LOW
Generator level over 1.03 * 0.01 V{Ugea) ... indication EXT1 HIGH
Generator ievel between 0.9%9 and 1.01 V{Upeak) -... noindication

5.2.16 Modulation Depth of AM

Test equipment Testsystem 5.1.1.1
Test system 5.1.1.5 (SMT06).
Measurement » Settings at the SMT
- Level 0dBm

Seiect LFGENT in the MOD/AM/AM SOURCE INT menuy,
Modulation depth 0.1% to 80%

(recommended values 30% and 80%)

Modulation frequency 1 kHz .

» Vary the carrier frequency from 9 Mkz to 1500 MHz (3000/6000 Mz
with SMTU3/06}. For recommended setting values, see table 5-2.

b

» Read off the modulation depth at the modulation analyzer.

Deviation of the modulation depth measured from the setting value
................... max. 4 % of the indication + 1 % absoiutely
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5.2.17 AM Freguency Response

Test equipment

Measurement

Testsystem 5.1.1.2
Testsystem 5.1.1.5 (SMTO06}.

b Settings at the SMT
— Level 0 dBm,
-~ Select EXT1 inthe MODULATION/AM/AM SOURCE menu,
- Modulation depth 60%.

b Vary the carrier frequency from 5 kHz to 1500 MHz (3000/600C MHz
with SMT(03/06). For recommended setting values, see table 5-2.

¢ Setting at the audio analyzer
— Generator level 1 V{upgeak).

» Determine the modutation frequency response (difference between
the highest and the lowest modulation depth) by wvarying the
generator frequency.

Modulation frequency response from 26 Hz 1o 50 kHz .. max.1dB

Note: If option SM-B2 LF generator is fitted, LFGEN2 can be selected in the MODULATION/AMIAM
SOURCE menu and the test frequency be set using the internal generator for this measure-

ment.

5.2.18 AM Distortion Factor

Test equipment

Measurement

Test system 5.1.1.1
Test system 5.1.1.5 (SMT06}.

p Settings at the SMIT

— Level 0dBm

~ Select LFGEN1 in the MODULATION/AM/AM SOURCE INT menu,
- Modulation depth 30%

- Modulation frequency 1 kMz.

b Vary the carrier frequency from 9 MHz to 1500 MHz (3000/6000 MHz

with SMTQ3/06). For recomnmended setting vaiues, see tabie 5-2.

» Read off the distortion factor at the modulation analyzer.

Distortion factor ... . o e max. 1%

» Repeat measurement with an AM of 80%.

Distortion factor ... .. max.2%

5.2.19 Residual PhiM with AM

Test equipment

Measurement

10349 2n060 07

Test system 5.1.1.1
Test system 5.1.1.5 (SMTO06).

p Settings at the SMT

f

Various test frequencies

(for recommended setting values, see table 5-2)

Level 0 dBm _

Select LFGEN T in the MODULATION/ANM/AM SOURCE INT menu,
Moduiation depth 30%

Modulation frequency 1 kHz.

1

b Measure the phase modulation resulting by means of a 23-kHz

lowpass filter and peak weighting at the modulation analyzer.
Unwanted modulation with carrier frequencies =3 GHz max.0.2 rad
Linwanted modulation with carrier frequencies >3 GHz max.2 rad
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5.2.20 Testing Level Monitoring at input EXT2 {Option SM-B5)

Test equipment

Test system 5.1.1.2.

Test setup

Testing

Connect the generator ocutput of the audic analyzer to external
modulation input EXT2.

b Setting at the SMT
~ Select EXTZin the MODULATION/FM/EM 1 SOURCE mend.

Generator level under 0.97 £0.01 V{ugeax) .. indication EXT2 LOW
Generator level over 1.03 £ 0.01 V(upeak) indication EXT2 HIGH
Generator level between 0.99 and 1.01 V{Upear) .... noindication

5.2.21 FM Deviation Setting

Test equipment

Measurement

Recommended setting values,
maximum deviation

1039.2000.02

Testsystem 5.1.1.1.

p Settings at the SMT
— Different test freguencies (¢f, below)
Level 0 dBm
Select LFGEN1 in the MODULATION/FIVI/EMET SOURCE meny,
Moduiation frequency 1 kHz '
~ FM Deviation 30 Hz to 600 kHz (see below).

i

} Read off the deviation at the modulation analyzer.

Fit Deviation Test Frequency Deviation,;

30Hz 1600 MHz 10 to 30 Hz

100 Hz 1000 MHz 80tc 120 Hz

300 Hz 10600 MHz 275103225 Hz

1 kHz 1000 MH:z 950 to 1050 Hz

3 khz - 19060 MHz2 29t0 31 kHz

10 kHz 1060 MHz 97t0 103 kHz

20 kHz 1000 MHz 29710 30.9 kHz

100 kHz 1000 MHz 9710 103 kHz

300 kHz 1000 MHz 291 to 369 kHz

100 kHz 70 MiHz 97 to 193 kHz

300 kHz 70 Mz 29110309 kHz

600 kHz 70 Mikz 38210618 kHz
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5.2.22 FM Freguency Response

5.2.22.1 FM Freguency Response up to 100 kHz

Test equipment Testsystem 5.1.1.2.

Measurement p Settings at the SMT

b

»

4

-~ Test frequency 100 MHz

- Level 0 dBm

- Select EXT1 in the MODULATION/FM/FIM 1 SOURCE menu,
- Deviation 50 kHz .

Setting at the audio analyzer
~- Generator ievel 1 V(upeak) -

Determine the modulation frequency response (difference between
the highest and lowest modulation depth) by varying the generator
freguency of the audio analyzer from 10 Hz to 100 kHz.

Modulation frequency respanse ... ... iuei. .. max.0.5dB

Repeat measurement when frequency is fed at socket EXT2 and with
seiting MODULATION/FM/FM2 SOGURCE EXT2.

Mote: l.f option SM-B2 LF generator is fitted, LFGENZ can be sel.ected in the MODULATIONIFM
FiZ SOURCE menu and the test frequency be set using the internal generator for this

measurement,

5.2.22.2 FM Frequency Response up to 8 MHz

Test equipment Testsystem 5.1.1.3,

Measurement Y

1039 .2600.02

Setting at the SMT

- Testfrequency 140 MKz

~ Level 13 dBm

- Select EXT2 in the MODULATION/FIMIFEM 1/SOURCE menu.

Setting at the sine-wave generator
- Generator level 1 V{upeak) .

Connect an oscilloscope to the ouiput of the frequency discriminator.

Setting at the frequency discriminator
~ Set an output voltage of § V with the RF frequency of the SMT
(step width 10-kHz).

Remove the oscitioscope and connect a spectrum analyzer to the
output of the frequency discriminator.

Setting at the SMT
- Deviation 500 kMHz

Setting at the spectrum analyzer
- QOperating mode MAX HOLD

Vary the freguency from 100 kHz to 8 MHz &t the sine-wave
generator and measure the modulation frequency response
{difference between the largest and the smaliest modulation depth).

Modulation frequencyresponse .. ... ...... ... ..... max.3dB



5.2.23  FM Distortion Factor

Test equipment

Measurement

Recommended
setting values

Test system 5.1, 1.1,

b Settings at the SMT

Carrier frequencies 187.5 t¢ 375 MHz

ievel 0 dBm

Select iNT inthe MODULATION/FMI/FMEY SOURCE menu,
— Deviation 250 kHz

Modulation frequency 1 kMz.

}

¥ Read off distortion factor at the moduiation analyzer.
Distortionfactor ... .. ... .. ... ... ... ... . max. 0.5%

187.50000001 MHz, 193.75 MHz, 200 MHz, 206.25 MHz,212.5 MHz,
218.75 MMz, 225 MHz, 231.25 MHz, 237.5 MHz, 243.75 MHz, 250 MHz,
250.0000001 MHz, 256.25 MHz, 262.5 MHz, 268.75 MHz, 375 MHz,
281.25, 287.5 MHz, 293.75 MHz, 300 MHz, 306.25 MHz, 312.5 MHz,
312.5000001 MHz, 31875 MHz, 325 MMz, 331.25 MHz, 337.5 MHz,
345.75 MiHz, 350 MiHz, 356.25 MKz, 362.5 MMz, 368.75 MHz, 375 MiHz.

5.2.24 Residual AM with FM

Test equipment

Measurement

Test system 5.1.1. 1.

b Settings at the SMT
~ Various test freqguencies > 10 MMz
(for recommended settings, see table 5-2)
Level 0 dBm,
Select LFGENT in the MODULATION/FIV/FM 1 SOURCE menu,
Dewviation 4G kHz,
Modulation frequency 1 kHz.

;

b Measure the amplitude modulation resuiting by means of a 23-kHz
lowpass filter and peak weighting at the modulation analyzer.

Unwanted modulation measured .. ... .. .. ....... max.0.1%

5.2.25 Carrier Frequency Deviation with FM

Test equipment

Measurement

1039 2000 02

Test system 5.1.1.1.

b Settings atthe SMT
- 1GHz
- Level 0dBm
-~ Select FM1 DEVIATION 1MFz,
FM1SOQURCEEXT!,
EXT1 COUPLING DCinthe MODULATION/FM menu.

» Setting at the modulation analyzer
~ Counter function

» Observe change when switching on and off FM.
- Frequency deviation when switchingon FM ... ... .. . < 1 lkHz.
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5.2.2&6 FM Stereoc Modulation

Test eqguipment

Testsetup

Measurement

Testsystern 5.1.1.1.

Connect the sterec coder output of the modulation analyzer with
socket EXT1 of the SMT.

Settings at the SMT
— Carrier frequencies 10.7 MHz and 85 MHz to 108 MHz
— Select FM1 DEVIATION 46 kiz,
EM 1 SOURCE EXTH,
EXT1 COUPLING DC inthe MODULATION/FM menu.

Setting at the stereo coder

- Set the level such that neither EXT! HIGH nor EXT1 LOW is

indicated.

Moduiate both channels with 1 kHz, determine the distortion factor
of both channels using the distortion meter in the moduiation
anaiyzer.

Distortionfactor ... ... ... ........ e < (0.2%

Switch over deviation measurement to relative measurement and
operate both channels without a signal.

Measure the external voltage and the noise voltage in both channels
according to CCIR.

The external voltage must be more than 73 dB, the noise voltage
mmore than 66 dB under the referance level.

Modulate only one channel with 1 kiz. Measure the crosstalk
moduiation in the unmodulated channel.

It should be more than 50 dB under the reference value of the
wanted modulation.

5.2.27 PhiM Deviation Setting

Test equipment

Measurement

Recommended
setting values

1120 0NN AY

Testsystem 5.1.1.1.

Settings at the SMT

— Carrier frequency 1000 MHz

Levei 0 dBm

Select iNT inthe MODULATION/PM/PM 1 SOURCE meny,
Deviation 0.01 to 100 rad {see below)

Moduiation frequency 1 kHz.

H

i

Read off PhiM deviation at the medulation analyzer.

Deviation of the deviation measured from the setting value
........................... max. 3% of the indication + (.01 rad
Repeat measurement with a PM bandwidth of 2 MHz and a deviation

of 0.01 to 5rad.

Deviation of the deviation measured from the setting value
.............................. max. 3% of the display + (.01 rad

0.01,0.03,0.1,0.3,1,3, 10, 30, 100 rad
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3.2.28 PhiM Freguency Response
Note: if option SM-BZ LF generator is frited, LFGENZ can also be selected in the

MODULATIONIPM PM2 SOURCE menu and the test frequency be set using the internal
generator for this measurement,

5.2.28.1 PhiM Frequency Response with a PM Bandwidth of 100 kHz

Test equipment Test system 5.1.1.2
Measurement b Settings atthe SMT
- Carrier frequency 140 MHz,
-~ Level 0d8m

- Select PM DEVIATION 5rad,

PMIT SOURCE EXT1,

EXT1 COUPLING ACin the MODULATION/PM menu,
- Deviation 5rad.

» Setting at the audioc analyzer
- Generator leve! 1 V{lgeak).

+ Determine the modulation freguency response (difference between
the highest and lowest moduiation depth) by varying the generator
frequency of the analyzer.

Modulation frequency response 10 Hz to 100 kHz ... .. max. 3 dB
b Repeat measurement using setting PM2 SOURCE EXT2.

5.2.28.2 PhiM Frequency Response with a PM Bandwidth of 2 MHz

Test eguipment — Spectrum analyzer {Section 5.1, pos. 2)
- Signal generator {Section 5.1, pos. 18)

Test principle The level of the modulation sidebands (20 log (PHIM/2)} and thus the
modulation index in the moduiation freguency range indicated is
measured using a spectrum analyzer,

Testsetup ¢ Connectspectrum analyzer to the RF output of the SMT.
» Connect modulation generator to input EXT2 of the SMT.

Measurement ¥ Settings at the SMT
- Carrier frequency 140 MHz,
- level 0 dBm
~ inmenu MOQDULATION/PM
select PM DEVIATION 0.2rad,
PM2 SOURCE EXTZ and
EXT2 COUPLING AC,

b Setling at the signal generator (connected 1o EXT2)

- Generator level 1 V{Upeak).

b Setting atthe spectrum analyzer
- Operating mode MAXHOLD

y Determine the modulation frequency response (difference between
the largest and the smallest modulation depth) by varying the
generator frequency from 100 kHz to 2 MHz.

Modulation frequency response 100kHzto TMHz ... max. 1dB
Modulation frequency response 1 MMz to 2MHz ... .. max. 3 dB
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5.2.29 PhiM Distortion Factor

Test equipment

Measurement

Testsystem 5.1.1.1

Settings at the SMT

- Carrier frequency 140 MHz

Level 0 dBm

Select INT in the MODULATION/PM/PM 1 SOURCE menu,
Deviation 12.5 rad

Modgutation frequency 1 kHz.

i

Read off the distortion factor at the modulation analyzer.
Distortionfactar ... .. .. ... . ... ... max. 0.5%

5.2.30 internal Modulation Generator

Test equipment

Test setup

Measurement

Audio analyzer {Section 5.1, item 14)

Connect an audio analyzer to socket LF of the SMT to test the internal
modulation generator. '

Settings at the SMT

~ Select LFGEN1in the LF QUTPUT/SOURCE menuy,

- tevel 1V,

- subsequently all 4 freguencies of the internal generatar.
Read off the actual frequency at the audic analyzer.

Deviation compared to the ratedvalue ... ......... <3%

Read off output voltage at the audio analyzer. _
Outputvoltage .................... 99( 10 1010 mV (peak value}

5.2.31 Pulse Modulation (Option SM-B3/B8/89}

5.2.31.1 ON/OFF - Ratio

Test equipment

Test setup

Measurement

1024 2000 N7

Spectrum analyzer {Section 5.1, item 2)
Pulse generator (Section 5.1, item 17)

Connect a spectrum analyzer 1o the RF output socket of the SMT

Connect s pulse generator 1o sacket PULSE at the rear panel of the
SMT.

Setting at the SMT
- Select EXT1in the MODULATION/PULSE/SOURCE menu.

Determine the output level of the SMT with a present “high” and
"low” signal with various carrier frequencies.

Difference of the output level with a "high"and “low” signal
..................................................... >80 dB
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5.2.31.Z Dynamic Characteristics

Test equipment

Measurement

Testsystem 5.1.1.4.

Simultaneously display the input signal from the pulse generator and
the (down-converted) output signal on the dual-trace oscilloscope
{triggering on the input signal).

Settings at the pulse generator
- Square-wave puise sequence at a frequency of approx. 10 MHz,
TTL level.

Settings at the SMT

Carrier frequencies > 5 MKz
Option SM-B3: tevel 10 dBm.
Option SM-B8: ievel 9 dBm.
Option SM-B9; leve| 8 dBm.

H

With carrier freguencies > 50 MHz, use mixer and set an IF of approx.
50 MKz using the auxiliary transmitier.

Evaluate the moduiated RF signal at the oscilloscope.

Rising time = the time between 10% and 90% of the RF amplitude
Fall ttme = the time between 90% and 10% of the RF ampliitude
Pulse delay time= the time between 50% 'of the input pulse
amplitude and 50% of the RF amplitude

RISINGLIME . < 10ns
Falltime ..., < 10ns
Pulsedelaytime ... ... L. < 70 s

5.2.32 LF Generator {Option SM-B2}

5.2.32.1 Frequency Error

Test equipment

Test setup

Measurement

Recommended settings

1039 2000 02

Audio anaiyzer (Section 5.1, item 14)

Connect the audio analyzer to the LF socket of the SMT.

b

|13

Settings at the SMT
- Select SOURCELFGEN2,
VOLTAGE 1V in menu LF QUTPUT,
— Vary LFGENZ FREQUENCY from 20 Hz to 100 kHz.
Read off the actual frequency at the audio anaiyzer.

Deviationfromtheratedvalue ... ... ... ... .. ... ....... <1E-4

Read off the distortion factor at the audio analyzer.
Ratedvalue ... ... ... . .. . < 0.1%

Settings at the SMT

~ Set LFGEN2 FREQUENCY 1 kHz in menu LF QUTPUT

- Very VOLTAGE from TmV to 4 V.

Measure the output leve! using the audio analyzer.
Deviationfromtheratedvalue ... ... ... .. ... max. 1% + 1mV.

3mV,10mV,30mV, 100 mV, 300mV, 1V, 2V, 4V,
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5.2.32.2 Frequency Response

Test eguipment

AC voltmeter (Section 5.1, item 19)

Test setup Connect AC voltmeter to the LF socket of the SMT.
Measurement » Settings at the SMT

~ Select SOURCE LFGENZ inmenu LF QUTPUT,

- Vary LFGEN2 FREQUENCY from 10 Hz to 500 kHz.

Fregquency response (difference between the highest and lowest

fevel) upto 100 kHz < 0.3d8B

..................................... upto 500 kHz <0.5dB

Note: The setting time is a mere time the computer requires and thus needs not to be re-

measured,

5.2.33 Pulse Generator {Option SM-B4)

Test eguipment

Test setup

Measurement Single pulses

$039.2000.02

A4

Oscilloscope (Section 5.1, item 7)
Puise generator (Section 5.1, item 17)

Connect the pulse generator to the PULSe socket.

Connect sockets SYNC and VIDEO to the two channels of the
oscilloscope.

Switch on an input resistance of 50 Ohm at the oscilloscope or use
feed-through termination,

Settings at the SMT

in menu MODULATION/PULSE
— SOQURCE PULSE-GEN,

- PERIOD 100 ns,

- WIDTH 20 ns,

~ PULSE DELAY 20 ns,

- DOUBLE PULSE STATE OFF,
— TRIGGER MODE AUTO,

~ EXTTRIGGER SLOPE POS.

Settings at the oscilloscope

-~ Time base 20 ns/div,

~ both channels 2 Vidiv,

- Triggering from the SYNCignal.

SYNCoutput.... Pulse sequence with a pulse width of40ns £ 10 ns
VIDEO output.... Puise seguence with a puise width of 20 ns £ 4 ns,
the first edge appears after the first edge of the SYNCsignal

by the pulse deiay of 20 ns (- 11ns, + 21 ns).

SYNCand VIDEC output ... .. e Pericd 100 ns,

Note: The period is derived from the internal reference frequency

and has its accuracy. There must be no error within the frame
of the measuring accuracy of the oscilloscope.
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Double pulses  » Settings at the SMT
In menu MODULATION/PULSE
- DOUBLE PULSE STATE ON,

- WIDTH 20 ns,
- DOUBLE PULSE DELAY 60 ns
VIDEO output ......... second pulse with a width of 20 ns + 4 ns,

................ Spacing to the first puise 60 ns { + 23ns, - 13ns} .

Ext. triggering » Setting atthe SMT
in menu MODULATION/PULSE
- TRIGGERMODE EXT

b Settings at the pulse generator
-~ TTL pulse sequence at 10 MiHz

The pulse sequence at the oscilloscope must not change.

Trigger the oscilloscope on the PULSE input.
The pulse sequence may be offset by maximally 50 ns.

» Repeat the measurements with pulse periods of up to 855 and puise
widths, pulse delays and doubie puise spacings of up to 1s.

8.2.34. Muiti-Function Generator (Option SM-B6)

5.2.34.1 Frequency Error, Distortion Factor and Level

Test equipment Audio analyzer {Section 5.1, item 14}
Test setup Connect the audio anatyzer to the LF output of the SMT,
Measurement b SMT settings

Inmenu LF QUTPUT

- VOLTAGE1V

SOURCE LFGEN2
LFGEN2 SHAPE SIN
Vary LFGEN2 FREQ 20 Hz 1o 1 MHz.

!

b Read off the actual frequency at the audio analyzer.

The vaiues measured have to be precise within the scope of the
counter resolution {error <0.1 Hz).

b Read off distortion factor at the audio analyzer.
Ratedvaiveupto100kHz ... ... . ... .. ... .. ... ... <0. 1%

p SMT settings
‘Menu LFOQUTPUT
SOURCE LFGEN2
LFGEN2 FREQ 1 kHz
LFGENZ SHAPE SIN
Vary VOLTAGE from 3mV to 4 V {see below)

¥

t

p Measure the output ievel using the audic analyzer.
Deviation from ratedvalue ... .. ... .. ... max. 1% + tmV.

Recommended settings 3ImV,10mV, 30 mv, 100 mV, 300mV, 1V, 2V, 4V.
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5.2.34.2 Frequency Response

Test equipment ACvoltmeter (Section 5.1, item 19)
Test setup Connect the AC voltmeter to the LF socket of the SMT.
Measurement b SMT settings

Inmenu LF OUTPUT
— SOURCE LFGENZ,
- Vary LFGEN2 FREQUENCY from 10 Hz to 500 kHz.

Freguency response {difference between the smallest and largest
levely ... . upto 100kHz < 0.3dB
..................................... up to 500 kHz  <0.5dB

Note: The setting time is a mere computer time and thus need not be remeasured.

5.2.34.3 Distortion Factor and Crosstalk Attenuation Stereo

Test equipment Modulation anaiyzer (Section 5.1, item 15)
Test setup Connect modulation analyzer to the LF output of the SMT.
Measurement # SMT settings

Inmenu MODULATION STERED

- MODER,

~ AUDIOFREQ 1kHz,
In menu LF QUTPUT
- STEREO QUTPUT MIPX.

» Read distortion factor at the modulation analyzer (signal R}
Ratedvalue ... .. . e <0.1%

» Measure the modulated signal of the right channel, note down value

» Measure the demodulated signai of the left channel
Difference between modulated and demodulated signal

» Repeat measurement using setting MODE L

5.2.34.4 Pilot Tone Level

Test equipment AC voltmeter (Section 5.1, item 15)

Test setup Connect AC voltmeter to the LF output of the SMT.

Measurement ¢ SMT settings
inmenu MODULATION STEREOC
— PILOTSTATE ON

inmenu LFOQUTPUT
-~ STEREQ QUTPUT PILOT
- LFVOLTAGE 1V

» Read ACvoltage of the pilot tone
Ratedvalue ...... .. .. .. ... ... ... ........ 0.707 Ve T 14mVeass.

NI INNN ND SR FuR



5.3

Test Report

ROHDE& SCHWARZ SIGNAL GENERATOR SMT 1036.2000.0

Serial number;

Person testing:

Date:

Signature:

Table 5-3 Test report
Measurem.
ftem Characteristic ace. to Biin. Actual Max. Unit

Section

i Display and keyboard 5.2.1 checked o .

2 Frequency setting 5.2.2 checked | oviiies — —

3 Settling time 5.2.3 — e 16 ms

4 Reference frequency 5.2.4 — e — —

5 Harmonics at 10d8m 5.2.5 e I - 30 dBc
Harmonics at 13 dBm ' — - 40 dBe
Subharmonics {f > 1.5 GHz) — i w40 dbe
Subharmonics {f > 3 GHz) — b e -34 A8

3 Spuriae 5.2.6
RE > 3 GHz (SMTO6) — b -68 dic
RF> 1.5 GHz {(SMTQ3) L o, w7 dBe
RF<1.5 GHz e D - 80 foi:14

7 SSE phase noise 5.2.7

ratio 20 kHz

RE< 67 5MHz — s -120 dBe {1 Hz)

RF= 80 MHz — - 139 dBe {1 Hz)

RF= 125MHz I A - 134 dBe {1 H2)

RF= 250 MHz — - 128 dBc {1 Hz)

RF= 500 MHz — -122 dBc {1 Hz)

RF= 1000 MHz — -116 die {1 Ha}

RF = 2000 MHz {SMT03706) - - 110 dBe {1 Hz)

RF = 3000 MHz {SMTO2/08) — =108 dBc (1 Hz)

RF = 6000 MHz {SMTOB) —_ - 103 dBc {1 Hz}
8 Broadband noise 5.2.8 —_ - 140 dBc (1 Hz)
9 Residual FM .« 3.2.%

(0,02 t0 20 kHz/CCITT) — b e

RF< 67.5 MHz — b ieeenenea 10/4 Hz

RF67.510187.5 MMz e T, 31 Hz

RF 187.510 375 MHz L 572 Hz

RF 37540 750 MHz — e 1074 Hz

RF 750 1o 1500 Mz —_— e 2078 Hz

RF 1500103000 MHz (SMTO2/06) L 40716 [2¥4

RF 300008000 MHz (SMT08) -— 80/32 Hz
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Continuation: Test report

Measurem.
Hem Characteristic ace. 1o Min., Actual Wtasx, LEmi
Sectior:
10 Residual &M 5240 E e 4.02 %
11 Qutput feve, 5.2.11
Frequency response e T 1 dB
Deviation from the rated value
f = 3GHz e T E dB
i 3GH2 e SV 2 B
12 Output refiection cbefr’. 5.2.12
Testievel = 0dBm,f < 3 GHz — ] eeieeieeeee i5 (YSWR)
Testlevel € 0dBm,f >3 GHz R [ 2.0 {(VSWR)
Test level » GdBm — i 2.0 {VSWR)
Testlevel » GdBm,f > 5 GHz B 2.5 {(VSWR}
with $\V-88
12 interrupt-free level setting 5.2.13
- 548 - 5% ] - 4% dg
-10dB =102 ] s -98 db
-~ 15 dB =183 ] cieveeremenn- - 14.7 dB
-20dB =208 ] . -19.6 dB
14 Overvoltage protection (SMT02/03) 1 5.2.14
Dcvoltage & b4 7 v
RF supply 05 | e 1 W
15 Level monitoring EXT1 5.2.15
tower limit 097 ] . .99 %
upper limit 107 ] 1.03 %
16 AM modulation depth 5.2.16
80% 758 b evveeerinenns 84,2 %
30 % % S 32.2 Y%
17 AM frequency response 5.2.17
20 Hz to 30 kHz — i, 1 dB
18 AM distortion factor 5.2.18
with AM 306% — 1 %
with AM 80% s 2 %
19 Residuai PhiM with AM, f=3GH:2 £.2.19 e BT 0.2 rad
Residual PhiMi with AM, { » 3 GHz — 248 rad
20 Level monitoring EXT2 5.2.20
iower limit 097 | e (.99 Vv
upper limit TOT 1 e 1.03 i
E N % T W YaVaTalia b it Ta ! jai =3




Continuation: Test report

Measurem.
em Characteristic ace. to hitn. Actual Max. Unit
Section
21 FM deviation setting 5.2.21
RE=1GHz v
with 30 Hz B R 2 50 Hz
with 100 Hz 77 e 123 Mz
with 300 Hz 270 | e 329 Fz
with  1kHz 085 ) 1.65 kHz
with 3 kHz 288 . 3.1 kiz
with  10kHz 968 | s 10.32 kHz
with 30 kKz 2208 | 30.92 kHz
with 100 kHz 9698 | e 103.02 kHz
with 300 kHz 291 e 309 KMz
RE= 70 MHz '
with 100 kHz 36.98 143.02 kHz
with 300 kHz 231 ] e 309 kHz
with 600 kHz 582 | i 618 kHz
22 FM frequency response 5.2.22
FMT, EXT! 10Hzto 100kH:z e B 0.5 dB
FMIT,EXTZ 10 Hzto 100 kHz e B 5 dB
FMZ,EXTT 10H2zto 100 kHz e BT 0.5 a8
FM2,EXTZ 10 Mz to 8 MHz w— L e 3 ds
23 FM distortion factor 5.2.23 R RO 0.3 %
z4 Resicduai AM with FM 5.2.24 R U 0.1 %
25 Frequency deviation with FM 5.2.25
Deviation 1 MRz — 1 kHz
26 FM stereo modulation 5.2.26
Distortion factor B BV, 5.2 %
External voltage suppression 73 e — dB
Noise voltage suppression 56 o dB
Channel separation 50 ] — dB
27 PhiM deviation setting 5.2.27
M BANDWIDTH 100 khz
with 30 mrad 200 | 40 mrad
with 0.1 rad 0887 | e, 0.113 rad
with 0.3 rad 0.2817 ] i 0.319 rad
with 1.8 rac 0869 | s 1.031 rad
with 3.0 rad 280 ] e 310 rad
with 10 rad 268 1 10.31 rad
with 30 rad 29 b e 31 rad
“with 100 rad 9638 1 s 1033 rad
PM BANDWIDTH 2 MHz
with 30 mrad 20 ] 40 mrad
with 0.7 rad 0.087 i 0.113 rad
with 0.3 rad 0281 1 e 0.319 rad
with 1.0 rad 0.968 } eieeeee.. 1.021 rag
with 3.0 rad 290 e 3.0 rad
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Continuatior: Test report

_ Measurem.
ltem Characteristic ace. to Min. Actual Max. Unit
Section
28 PhiM frequency response 5.2.28
PM BANDWIDTH 100 kHz
P, EXTT, 10Hz.. 100 kHz — i 3 dB
BM1T, EXT2, 10Hz... 160 kHz e R 3 dB
PM2Z, EXTT, 10Hz... 100 kHz R BT 2
PM BANDWIDTH 2 MHz dB
PM2, EXT2, 18 Hz...1 MHz e TSR 1 dB
PM2,EXTZ, T MHz...2 Mz i T T 3 ¢B
28 PhiM distortion factor 5.2.29 I R a5 %
30 Int. moduiation generator 5.2.30
Frequency 400 Kz 388 1 412 Mz
Frequency 1kHz 97¢ 1 1030 Hz
Frequency 3 kMz 2810 7 e 3890 Hz
Frequency 15 kHz . 14.55 15.45 kiHz
Level 980 1010 my
31 Puise moduiation 5.2.31
ON/OFF ratio 80 1 — dB
Rising time e [ i0 ns
Fall time — ] e 10 ns
Delay time ST (P 70 ng
32 LF generator 5.2.32
Freguency error e T TP, 1E0 -4 -—
Distortion factor R T 0.1 %
Level b e,
Imv S 4 mv
10 my 89 | e 111 . mv
30mvV 287 | 313 my
100 my 980 | evreeererenne 101.0 mv
300 mv 296l Ll 304 my
1V G989 | i .o v
2V 1979 § 2021 Y
4y 3959 1 e 4,041 Y
Frequency response upto 100 kHz e BT 0.3 dB
Frequency response up o 400 kHz — ] e 0.5 dB
33 Pulse generator 5.2.33
Pulse period checked | ieeiiien. e
Fuise width =5% =25 | aiiveiineenn +3% +3ns % /ns
Pulse delay ~5% =305 | e +5% +3ns % /ns
Double pulse spacing =5% -10ns | ..l +5% +20ns % /ns
Trigger delay o feeereeeaaa 50 ns ns
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Continuation: Test report

Measurem.
item Characteristic ace. 1o Mir. Actuai Max. Unit
Section
34 Muiti-function generator 5.2.33
Frequency error — | 1E0-4 -
Distortion factor s G.1 e
levei
Iimy O & my
10 my 8.g 1.3 my
30my 28.7 31.3 my
100 mv 98.0 101.0 mv
300 my 296 | i 304 my
iRY 0.589 1.0 %
FaY 1.879 2.021 v
ay 3889 1 e 4.041 i
Freguency response up to 100 kHz el B 0.3 dB
Frequency response up to 500 kHz T TS 25 dB
Stereo bR,
Crosstalk attenuation 60 - dB
Distortion factor e 8.1 %
P ilot-tone level 0893 © Ll 0.721% v
1020 2000 1 22 o







Annex A3

IEC/IEEE-Bus interface

The instrument is equipped with an IEC/IEEE-bus connection as & standard. The mating connector
according to IEEE 488 is at the rear of the instrument. A controller for remote control can be connected
via the interface. The connection is effected using a shielded cable.

Characteristics of the Interface

- 8-bit parallel data transfer

- bidirectional data transfer

- three line handshake

- high data transfer rate of max. 350 kByte/s

- up to 15 devices can be connected '

- maximal length of the connecting cables 15 m (singie connection 2m)
- wired OR if several instruments are connected in paraliel.
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Fig. A-1  Contact Assignment of the IEC-bus socket

Bus Lines

1. Data bus with 8 lines DIO 1 to DIO 8,
The transmission is bit-paraliel and byte-serial in the ASCH/ISO code. DIO? is the bit of lowest order,

DIO8 the bit of highest order.

2. Control bus with 5 lines.
iFC (Interface Clear),
ac‘cwe low resets the interfaces of the instruments connected to the defauit setting.

ATN (Attention),
active low signals the transmission of interface messages
inactive high signals the transmission of device-dependent messages.



SRG (Service Request),
active low enables a device connected 1o send aservice request 1o the controller.

REN (Remote Enabie),
active low permits the switchover to remote control.

EQI {End or identify),

has two functions in connection with ATN:

active low marks the end of data transmission with ATN = high
active low triggers a parallel poll with ATN =low.

2. Handshake bus with three lines.
DAV (Data Valid),
active low signals a valid data byte on the data bus.

NRFD (Not Ready For Data),
- active ow signals that one of the device connected is not ready for data transfer .

NDAC (Not Data Accepted),
active low as long as the instrument connected is accepting the data present on the data bus.

Interface Functions

© tnstruments which can bhe remote-controlled via IEC bus can be equipped with different interface
functions. Tabie A-1 lists the interface functions appropriate for the instrument,

Table A-1 Interface functions

E:::;g:er Iinterface function
SH1 Handshake source function (source handshake)
AHY Handshake drain function (acceptor handshake)
L4 tistener function.

6 Talker function, ability to respond to serial poll
SR Sarvice requeast function (Service Request)

PP Paraliet poli function

RL1 Remote/Locat switchover function

DCY Resetting function (Device Clear)

BT1 ' Trigger function (Device Trigger}




Iinterface Messages

interface messages are transmitted to the instrument on the data lines, with the attention line being
active (LOW). They serve to communicate between instrument and controlier.

Common Commands
The common commands are encoded in the range 10 through 1F hex. They are effective for all
instruments connected to the bus without addressing themn before.

Tabie A-2 Common Commands

Command QuickBASIC command Effect on the instrument

DCL  {Device Clear} IBCMD (controllers, CHR$(20)) | Abortsthe processing of the commands just received and
sets the command processing software 10 a defined initial
state. Does not change the instrument setting.

IFC  {interface Clear) IBSIC {controliery) Resets the interfaces to the default setting.

$LLO  {iLocal Lockout) IBCMD (controller®, CHR$(17)) | The LOUIEC ADDR key is disabied.

SPE  {Serial Poll Enable) 1BCMD {controilerts, CHR${24)} | Ready for serial poll

SPD  {Serial Poll Disabie) IBCMD {controiler%, CHR${25)) | End of serial poll

PPU (Paraliel Poll Unconfigure) | IBCMD {controlier%, CHR${21)} | End of the paraliel-poll poliing state

Addressed Commands
The addressed commands are encoded in the range 00 through OF hex. They are only effective for
instruments addressed as listeners.

Table A-3 Addressed Commands

Command QuickBASIC command . Effect on the instrument

SDC  (Selected Device Clear) BCLR {device%%) Aborts the processing of the commands just received and
sets the command processing software to a defined inftial
state. Does not change the instrument setting.

GET (Group Execute Trigger) IBTRG (device%) Triggers a previously active device function (eg a sweep},
’ The effect of the command is the same aswith thatcfa
pulise at the external trigger signal input.

GTL  {GotoLocah IBLOC {device %) Transition to the "Local” state {manual control)

PPC  (Parailel Poll Configure) IBPPC (device %, data%) Configure instrument for paralle! poll, The QuickBASIC
command additipnally executes PPE/PPD.




RS-232-C interface

The instrument is fitted with an R$-232-Cinterface as standard. The 9-pin connector is at the rear panel.
A controller can be connected via this interface far remote control.

Interface characteristics

- Serial data transmission in asynchronous mode

~ Bidirectional data transmission via two separate lines
- Transmission rate selectable from 1200 to 115200 baud
- LogicOsignal from +3Vto + 15V

- Logic 1signal from-15Vto-3V

- Arnexternal instrument (controlier) can be connected
~ Software handshake (XON, XOFF)

~ Hardware handshake

BxD  DTR

1{|—-

TxD

RTS
DSrR TS

Fig. A-2 Pin assignment of RS-232-C connector

Signal lines

RxD (Receive Data),
Data line, transmission from external controller to instrument.

TxD (Transmit Data),
Data line, transmission from instrument to external controller.

DTR (Data terminal ready)
Output (log. 0 = active). With DTR, the instrument indicates that it is ready to receive data. The
DTR line controls whether the instrument is ready for reception or not.

GND,
Interface ground, connected to instrument ground,

DSR (Data Set Ready),
{Instead of the CTS line, the DSR connector is used for instruments with a VAR2 REV3 front moduie.)

'RTS (Reqguest To Send},
Output {log 0 = active). With RTS, the instrument indicates that it is ready to receive data. The RTS
line controls whether the instrument is ready for reception or not.

TS (Clear to send),
Input log 0 = active). CTS teills the instrument that the opposite station is ready to receive data.



Transmission parameters

To ensure an error-free and correct data transmission, the parameters of the instrument and the
controlier should have the same settings. The parameters are set in menu UTILITIES-SYSTEM-RS232.

Transmission rate (baud rate)
The following baud rates can be set in the instrument:
1200, 2400, 4800, 8600, 19200, 38400, 57600, 115200.

Data bits
Data transmission is in 8-bit ASCll code. The first bit transmitted is the LSB {Least Significant Bit).

Start bit
Each data byte begins with a start bit. The faliing edge of the start bit indicates the beginning of
the data byte.

Parity bit
A parity bit is not used.

Stop bits
The transmission of a data byte is terminated by a stop bit.

Example: Transmission of character A {41 hex) in the 8-bit ASCll code.

01102403 04 05 06 07]08}09 10

BitG1 = Startbit, 81t 02..09 = Data bits,
Bit 10 = Stop bit.

Brtguration = l/baudrate

Interface functions

For interface control, some control characters defined from 0 to 20 hex of the ASCll code can be
transmitted via the interface (see Table A-4).

Table A4 interface functions
Control character Interface function
<Ctri Q> 11 hex Enabies character cutput (XON)
<CirtS> 13 hex Inhibits character output (XOFF)
B_reak {atleast 1 character only iog 0} Resetinstrument
0Dhex, Dahex Terminator <CR>, <LF>
- Switchover between iocalremote




Handshake

Software handshake

The software handshake with the XON/XOFF protocol controis data transmission. Hf the receiver wishes
to inhibit data entry, it sends XOFF to the transmitter. The transmitter then interrupts the data output
until it receives a XON. The same function is provided at the transmitter side {(controller).

Note: Software handshake is not suitable for transmissian of binary data. Use the hardware
handshake.

Hardware handshake

In case of a hardware handshake the instrument signals that it is ready for reception via line DTR and
RTS. A logic 0 means "ready” and a 1 means "not ready”. Whether the controlier is ready for reception
or not is signalied to the instrument via lines CTS or DSR (see signal lines). The transmitter of the
instrument is switched on by a 0 and off by 2 1. Line RTS remains active as long as the serial interface is
active. Line DTR controls whether the instrument is ready for reception or not.

Connection between instrument and controlier
Connection of the instrument with the controlier is via a so-called 0-modem cable. In this case, the
data, control and signalling lines have to be cross-connected. For a controlier with a 9-pin or 25-pin
connector the following circuit diagram applies.

SME Controller SME Controlter
S-pin 9-nin 8-pin 25-pin
i 1 i 8
2 | —RxD/TxD— | 3 2 | —RxDMxD— | 2
3 | —TxD/RxD— | 2 3 | —TxB/RXD - 2
4 | —DTR/DSR— | & 4 | =-DTR/DSR — )
5 | ~-GND/GND- | 5§ 5 | —GND/GND- 7
% | ~—DSR/DTR— | 6 6 | —DSR/DTR— { 20
7 | —RTS/CTS— | 8 7 | ~—RTSCTS— | &
8 | =—=CTS/RTS— | 7 g | —{TS/RTS— i 4
9 9 ] 22

Fig. A-3 Wiring of data, control and signatling lines for hardware handshake



Annex B

List of Error Messages

The foilowing list contains all error messages for errors occurring in the instrument. The meaning
of negative error codes is defined in SCPI, positive error codes mark errors specific of the
instrument.

The tabie contains the error code in the left-hand column. In the right-hand column the error text
being entered into the error/event queue or being displayed is printed in bold face. Below the

error text, there is an explanation as to the respective error.

SCPi-Specific Error Messages

No Error
Error code Errortextin thg case of gueue poll
Error explanation
G Mo error

This message is autput if the error queue does not contain entries.

Command Error — Faulty command; sets bit 5in the ESR register.

Errar code Errortextin thg case of queue poll
Error explanation :
- 160 Commandg Error
The command is faulty or invalid.
- 104 invalid Character
The command contains an invalid sign. _
Examptle: A header contains an ampersand, “SOURCER".
-2 Syntax error
The command is invalid.
Example: The command contains block data the instrument dogs not accept.
- 103 invalid separator
The command contains an impermissibie sign instead of a separator.
Example: Asemicolon is missing after the command.
- 104 Data type error
The command contains an invaiid vaiue indication.
Example: ON isindicated instead of a numeric value for frequency setting.
- 1605 GET not allowed
A Group Execute Trigger (GET) iswithin a2 command Hine.
- 108 | Parameter not allowed
The commang contains too many parameters,
Exampie: Command SOURce: FM:INTernal: FREQuency permits only one freguency indication.
- 109 Missing parameter
The command contains too few parameters.
Exampie: Command SOURce:FM:INTernal:FREQuency requires a frequency indication.




Continuation: Commandg Error

Error code

Error text in the case of queue poll
Error explanation

- 112

Program mnemonic too tong
The header contains more than 12 signs.

- 113

Undefined header
The header is not defined for the instrument.
Exampie: *XYZis undefined for gvery instrument.

-114

Header suffix out of range
The header contains an impermissible numeric suffix.
Example: SOURce3 does not exist in the instrument.

~123

Exponent too large
The absolute vaiue of the exponent s larger than 32000,

- 124

Too many digits
The number contains too many digits.

-128

Numeric data not allowed
The command contains a number which is not allowed at this position.
Exampie: Command SOURceFREQuency: MODE reguires the indication of a text parameter.

~ 133

invalid suffix
The suffix is invalid for this instrument.
Exampie: nHz is not defined.

- 134

Suffix too long
The suffix contains more than 12 signs.

-138

Suffix not aliowed
A suffix is not allowed for this command or at this position of the command,
Example: Command *RCL does not permit indicating a suffix.

- 144

Invalid character data
The text parameter either contains an invalid sign or it is invalid for this command.
Example: write error with parameter indication; SOURce:FREQuency:MODE FIKSED.

- 144

Character data too long
The text parameter contains more than 12 signs.

- 148

Character data not allowed
The text parameter is not allowed for this command or at this position of the command.
Example: Command *RCL requires a number to be indicated.

- 158

String data not allowed
The command contains a valid character siring at a position which is not allowed.
Example: Atext parameter is set in guotation marks, SOURce FREQuency: MODE “FiXed”

- 161

Invalid biock data
The command contains faulty block data.
Example: An END message was received before the expected number of data had been received.

-~ 168

Block data not allowed
The command contains valid biock data at an impermissibie position.
Example: Command *RCL requires a number to be indicated.

-178

Expression data not allowed
The command cantains a mathematical expression at an impermissible position.




Execution Error — Error in executing the command; sets bit 4 in the ESR register

Error text in the case of queue poll

Error code J
Error explanation
- 203 Command protected
The desired command couid not be executed as it was protected with a password, Use command
-5YSTem:PRQOTect OFF, < password > to enabie the command.
Beispiel: The command CALibrate:PULSe:MEASure? is protected witha password.
-211 Trigger ignored
The trigger (GET, *TRG or trigger signal) was ighored due to device timing considerations
Example; The instrument was not ready to respond.
-221 Settings conflict
There is a settings conflict between twe parameters.
Example; FM1 and PM1 cannot be switched on at the same time.
- 222 Data out of range
The parameter value is out of the range permitted by the instrument.
Example: Command *RCL only permifs entries in the range 0f 0 to 50
-223 Too much data
The command contains (oo many data.
Example; The instrument does not have sufficient storage space.
- 224 {legal parameter value
The parameter value is invalid.
Example: An invaiid text parameter is indicated, TRiGger:SWEep:SOURee TASTe
-225 Out of memory
The storage space avaitable in the instrument is exhausted.
Example: An attempt is made to create more than 10 Memory Sequence fists.
-226 1ists not same length
The parts of a list have different lengths. This error message is also dispiayed if only a part of a list has
been transmitted via IEC bus. All parts have to be transmitted aiways before the command is executed.
Example: The DWEL listis longer than the BT, list, or only the DWELI list is transmitted
- 236 Data corrupt or stale
The data are incompigte or invaiid.
Example: The instrument has aborted 2 measurement.
- 240 Hardware error
The command cannot be executed due to problems with the instrument hardware.
-281 Hardware missing
| The command cannot be executed due to missing hardware,
Example: An option is not fitted.
-25% Directory full

The list management cannct accept any more lists as the maximum numbery of lists has already be
attained.

Exampie: Only 10 Memory Seguence fists can be created.




Device Specific Error — sets bit 3 in the ESR register.

Error code

Error text in the case of queue poli
Error expianation

- 310

System error
This error message suggests an error within the instrument, Please inform the R&S Service.

-311

Miemory error
Errorin the instrument memory.

-313

Calibration memory fost

Loss of calibration data stored. The calibration data of VCO SYN, LEV PRESET and PULSE GEN can be
restored by internal routines (See Chapter 2, Section " Calibration™)

-314

Saverrecall memory lost
Loss of the non-volatile data stored using *SAV? command.

-218

Configuration memory lost
Lass of the nan-volatile configuration data stored by the instrument.

-330

Self-test failed
The selftest could not be executed.

-350

Queue averfiow

This error code is entered into the queue instead of the actual error code if the queue is full. It indicates
that an error has occurred but not deen accapted. The queue can accept 5 entries.

- 360

Communication error ]
An error has occurred during the transmission or reception of data on the IECAEEE bus or via the RS-232

-1 interface,

Query Error — Error in data request; sets bit 2 in the ESR register.

Error code

Error text in the case of queue polf
Error explanation

- 419

Query INTERRUPTED

The guery has been interrupted.

Example: After a guery, the instrument receives new data before the response has been sent
completeiy. :

- 420

Query UNTERMINATED
The query is incompigte.
Example: The instrument is addressed as a taiker and receives incomnlete data,

-430

Query DEADRDLOCKED
The guery cannot be processed.
Example: The input and output buffers are full, the instrument cannot continue operation.




SMT-Specific Error Messages

Device-dependent Error - device-specific error; sets bit 3 in the E5R register.

Error text in the case of queue poli

Error code )
Error explanation
105 Frequency underrange
The frequency is below the limit value guaranteed.
108 Frequency overrange
The freguency is beyond the limitvaiue guaranteed.
110 Qutput unieveled
The level control foop is deactivated.
115 Levei overrange
The level is above the mit value guaranteed.
116 Level underrange
The levelis below the limit vaiue guaranieed.
117 Dynamic level range exceeded
The difference between the maximal and 'the minimal vaiue of a level list is above 20 dBm. An exact level
setting is no longer guaranteed.
131 AM moduiation frequency out of range
The AM modulation frequency is out of the permissible range.
132 PM modulation frequency out of range
The PM modutation frequency is out of the permissible range.
140 This moduiation forces other modulations GFF
A modulation has been switched on which cannct be used at the same time as an alrgady active
modulation. The previcus modulation has been witched off.
152 input voltage out of range; EXT1 too high
The input veltage at the EXT1 socketistoa high.
153 input voltage out of range; EXT1 too low
The input voltage atthe EXT1 socketistoo low.
154 Input voitage out of range; EXT2 too high
The input voltage at the EXT2 socket s too high.
155 Input voltage out of range; EXT2 too low
| The input voltage at the EXT2 socket is too fow
161 Output protection tripped
The overvoltage protection has responded {cf. Section 2.5 8.
162 LF output overdriven
The dependency of the LF output voltage on other parameters in stereo operation has caused that the
LF output would have to supply more than 4 volts. However, the voltage has been limited to 4 voits.
171 Oven cold
The reference oscillator has not yet reached its operating temperature.
180 Calibration failed
Calibration could not be executed.
181 REF 0OSC calibration data not used because ADJUSTMENT STATE is ON
The reference-oscillator calibration data are not used as long as ADJUSTMENT STATE is activated.
182 Calibration data missing

Calibration data are m1ssmg inthe device memory. The calibration data have to be generated first by an
internal or external calibration orto be loaded into the device.




Continuation: Device-dependent Error

Error text in the case of queue poll
Error code )
Error explanation
200 Cannot access hardware
The data transmission to @ module was unsuccessful.
201 Function not supported by this hardware revision
Alater version of certain parts of the instrument is necessary to execute the function selected.
202 Diagnostic A/D converter failure
Diagnostic A/D converter has failed.
222 Synthesizer loop uniocked
The PLL of the synthesizer has not locked.
241 Nao list defined
There is no list defined.
2483 Dwell time adjusted
A dwell time given on a list cannot be processed by the unit. The setting was automatically adjusted.
251 No User Correction Tabie; zero assumed
An attempt has been made to switch on user correction, but no UCOR table has been stored in the
instrument yet. The instrument behaves as if a table was cailed which only contains 0-vaiues.
260 invalid keyboard input ignored
An invalid input via the keyboard is not considered.
265 This parameter is read only
An attempt has been made to change a fixedly specified value.
270 Data output aborted
Data output was aborted on the IECAEEE-bus.
Exampie: The key [LOCAL] was pressed.
304 String too long
A character string which is too long was received via the [EC bus. The names of lists may have a length of
maximally seven ietters.
245 Fill pattern too fong; truncated
More data have been entered with block function FILL in the list editor than the filling range {(RANGE)
set permits. The exceeding date are ignored.
306 No fili pattern specified
An attempt was made to execute a filler function without having to indicate a filler pattern,




Annex C

List of Commands (with SCP! Conformity Information)

The SMT supports SCPi varsion 1994.0.

For remote controf, commands which were specified or accepted in this SCPl version have been used to
a large extent, Commands which are not part of the SCP! specification are marked “not SCP!” in the
SCPiinfo.

Command Parameter Page SCPi-info
:ABORt [:SWEep] 3.16 not SCP|
:ABORt :MSEQuence 3.16 not S5CP
:CAlibration :FM [:MEASure}? 3.17 not SCPI
:CAlibration :FM :DATA? ' 317 not SCPI
:CAlibration :FM :OFFSet? 3.17 not SCP
:CAlibration :LEVe! :DATA? 317 not SCPI
:CAlibration :LEVel :FRANge ' NORMal | MiXer | 3.17 not SCPI
:CAlibration :LEVel :PMODulator ON | OFF 3.17 not SCPI
:CALibration :LEVel :STATe - ON | OFF 3.17 not SCP
:CAlLibration :LPReset [:MEASure]? ' 3.18 not SCP!
:CAlibration :LPReset :DATA? 3.18 not SCP
:CALibration:PULSe [: MEASure]? 3.18 | notSCPI
:CAlLibration :PULSe :DATA? 3.18 not SCP
:CAlibration :ROSCillator [:DATA] 0 to 4095 3.18 not SCP
:CAlibration (VSYNthesizer [:MEASure]? . 3.18 not SCP!
:CALibration :VSY Nthesizer :DATA? | 317 | notschl
- DIAGnostic (INFO :CCOunt :ATTenuator1] 2| 3] 4} 5/ 67 3.19
:DIAGRnostic :INFO :CCOunt :POWer? 3.20
:DiAGnostic (INFO :MODules? S 320
:DIAGnostic (INFO :QTIMa? 3.20
:DIAGnostic (INFO :SDATe? 3.20
:DiIAGnostic [[MEASure] ;:POINt? 3.20
'DISPiay :ANNotation {:ALL] ON | OFF 3.21
:DISPlay :ANNotation :AMPLitude ON}OFF 3.21
:DISPlay :ANNotation :FREQuency ON|OFF 321




Command Parameter Page | SCPi-Info
:FORMat {:DATA] ASCiii REAL[, 32 [ 64] i PACKed 3.22
"MEMory :NSTates? 3.23
OUTPut : AMIODe AUTO | FiXed 3.24 not SCPi
:OUTPut :BLANkK [:POLarity] NORMal | INVerted 3.24 | notSCPi
:OUTPuUt :IMPadance? 3.24
:OUTPuUt :PROTection:CLEar 3.24
:OUTPut :PROTection: TRiPped? 3.24
OUTPut [:STATe] ON | OFF 3.24
:OUTPut [:STATe] :PON OFF | UNChanged 3.24 not SCPI
:OUTPUt2 :SOURce 0|2 3.25 not SCPI
:OUTPUt2 :SOURce :STEReo MPX | PiLot 3.25 not SCPI
(QUTPUL2 [[STATe] ON | OFF 3.25
rQUTPUt2 :VOLTage OViodV 3.25 | notSCPI
[:SOURce] :AM [:DEPTh] Cto 100 PCT 3.27
[:SOURce] :AM :EXTernal :COUPling AC|DC 3.27
[:SOURce] :AM :INTernalt|2: FREQuency 400 Hz} 1 kHz |3 kHz|15kHz/ 0.1 3.27
Hz 1o 500 kHz /0.1 Hzto 1 MHz
[:SOURce] :AM :POLarity NORMai | INVerted 3.27
[:SCURce] :AM :SOURce INT1[2 |EXTHINT1]2, EXT 3.27
[:SOURce] :AM STATe ON | OFF 3.27
[:SOURce] :CORRection [:5TATe] ON 1| OFF 3.28
[:SOURce] :CORRection :CSET :CATalog? 3.28 | notsCH
[:SOURce] :CORRection :CSET [:SELect] "Name” 3.28
[:SOURce] :CORRection :CSET :DATAFREQ SkHz..1.5GHz {,5kHz..1.5GHz} 3.28 : not SCPI
SMT03/06: SkHz . . 3/6 GHz
[:SOURce] :CORRection :CSET :DATA:POWer | - 40... + 6dB {, - 40... + 6dB} 3.28 | notSCP
[:SOURce] :CORRection :C5ET :DELete “Name" 3.28 | notSCP
[:SOURce] :FM 1|2 [:DEViation] Qto 10 MHz, 3.29
SMTO3/06: 010 20/40 MMz
[:SOURce] :FM1|2 :EXTernal1j2 :COUPling  |ACIDC 3.29
[:SOURce] :FM 1|2 :INTernal :FREQuency 400 Hz} 1 kHz| 3 kHz] 15kHz/0.1 Hz | 3.30
to 500 kHz /0.1 Hzto 1 MHz
[:SOURce] :FM1]2 :SOURce INT|EXTTIEXT2 3.30
[:SOURce] :FM 1|2 :STATe ON| OFF 3.30




Command Parameter Page | SCPl-info
[:SOURce] :FREQuency :CENTer 5kHz 101.5 GHz 3.31
{SMTQ03/06:3/6 GHz)
{:SOURce] :FREQuency [:CW | :FIXed] SkHzto1.5 GHz 3.3
(SMTQ3/06: 3/6 GHz}
[:SOURce] :FREQuency [:CW | :FIXed]:RCL INCLude | EXCLude RS
[:SOURce] :FREQuency :MANual 5kHzto1.5 GHz 3.31
(SMITO3/06. 3/6GHz)
[:SOURce] :FREQuency :MODE CWIFIXed | SWEep 3.32
{:SOURce} :FREQuency :OFFSet -50to +50GHz 3.32
[:SOURce] :FREQuency :SPAN 0ic 1.5 GHz 3.32
[:SOURCce] :FREQuency :STARt SkHz to 1.5 GHz 3.32
{SMT03/06:3/6 GHz)
[:SOURce] :FREQuency :STOP SkHzto1.5GH:z 3.32
(SMT03/06:3/6 GHz)
[:SOURce] :FREQuency :STEP [:INCRement] Dto 1 GHz 3.32
[:SOURce] :ILS :STATe ON | OFF 3.32 not SCPI
[:SOURce] :ILS :SOURce INT2}INT2, EXT 3.33 not SCPI
[:SOURce] :ILS : TYPE GS|GSLobe | LOCalizer 3.34 | notSCPi
{:SOURCce] :ILS[: GS|GSLope] :MODE NORM | ULOBe | LLOBe 3.34 not SCPI
{:SOURce] :ILS [:GS|GSLope] :COMid [:STATe] ON | OFF 3.34 not SCP
{:SOURce] :ILS [:GS|GSLope] :COMid :FREQuency |0.1to 20 000 Hz 334 | notSCPI
{:SOURce] :1LS [:GS|GSLope] :COMid :DEPTh 01to 100 PCT 334 | notSCP
[:SOURce] :1LS [:GS|GSLope] :DDM [:DEPTh] ~-0.8to+0.8PCT 335 | NotSCP
[:SOURce] :1LS [:GS|GSLope] :DDM : DiRection UP | DOWN 335 | NOtSCP
[:50URce] :iLS [:GS|GSLope] :DDM : CURRent - 685 1o + 685 UA 3.35 noi g‘gi
[:SOURce}:ILS [:GSIGSLope] :DDM :LOGarithmic | - 999.9 to + 999.9 335 :gtscm
[:SOURce] :iLS [:GS|GStope] :LLOBe [:FREQuency] | 100 to 200 Hz 3.35 not SCP|
[:SOURce] :ILS [:GS|GSLope] :ULOBe [:FREQ] 60to 120 Hz 3.35 not SCP|
[:5S0OURce] :ILS [:GS|GSLope] :PHASe 0to 120 deg 335 | notSCPI
[:SOURce] :ILS [:GS|GSLope] :PRESet 3.36 | notSCPl
[:SOURce] :ILS [:GS|GSLope] :SODepth 0to 100 PCT 3.36 not 5CP
[:SOURce] (ILS :LOCalizer :MODE NORM | LLOBe | RLOBe 335 | notsCP
[:SOURce] :ILS :LOCalizer :COMid [:STATe] ON| OFf 3.37 | notsChl
[:30URce] :ILS :LOCalizer : COMid :FREQuency 0.1to 20 000 Hz 337 | NotsCPl
[:SOURce] :ILS :LOCalizer :COMid :DEPTh 0to 100 PCT 337 | NOtSCP
[:SOURcel :ILS :LOCalizer :DDM [:DEPTh] ~0.410+04PCT 337 ”GE EEZ:
[:SOURce] :ILS :LOCalizer :DDM :DiRection LEFT | RIGHT 3.37 gztscm
[:SOURce] :ILS :LOCalizer :DDM :CURRent —~ 387 1o + 387 uA 3.37 not SCPI
[:SCURce} :ILS :LOCalizer :DDM :LOGarithmic ~995.9 to + 995.9 3.37 | notSCPI
[:SOURce] :ILS :LOCalizer :LLOBe [:FREQuency]  {60to 120 Hz 3.38 | notSCP
[:SOURcel} :ILS :LOCalizer :RLOBe [:FREQuency] $00to 200 Hz 3.38 | notSCP
[:SOURce! :ILS :LOCzlizer :PHASe 0to 120 deg 3.38 not SCPI
[:SOURce] :ILS :LOCalizer :PRESet 3.38 not SCPI
[:SOURce] :ILS:LOCalizer :SODepth 0to 100 PCT 3.38 | notSCP




Command Parameter Page SCPi-info
[:SOURce] :MARKer1] 2|3 [:FSWeep] :AMPL ON | OFF 3.39
[:SOURce] :MARKer1] 2| 3 [:FSWeep] :AOFF 3.39
[:SOURce] :MARKer1{ 2| 3 [FSWeep]:FREQuency SkHzto 1.5 GHz 3.38
(SMT(3/06:3/6 GHz)
[:SOURce] :MARKer1| 2| 3 [FSWeep] [:STATe] ON | OFF 3.40 not SCPI
not SCP!
[:SOURce] :MARKer1| 2|3 :PSWeep :AOFF 3.40 not SCP
[:SOURce] :MARKer1| 2|3 :PSWeep :POWer ~1441to + 16 dBm 3.40
[:SOURce] :MARKer1] 2|3 :PSWeep [:STATe] ON{ OFF 3.40 not 5P|
[:SOURce] :MARKer :POLarity NORMal | INVerted 3.40
[:SCURce] :MBEacon :STATe ON| OFF 3.41 not SCPI
{:SOURce] :MBEacon [:MARKer] :FREQuency 400 Hz | 1300 Hz | 3000 Hz 3.41 not SCPI
{:SOURce] :MBEacon [:MARKer! :DEPTh 0to 100 PCT 3.41 not SCPI
[:SOURce) :MBEacon :COMid [:STATe} ON|OFF 3.41 not SCP!
[:SOURce} :MBEacon :COMid :FREQuency 0.110 20000 Hz 3.41 not SCPI
[:SOURce]} :MBEacon :COMid : DEPTh Dto 10CPCT 3.41 not SCPI
[:SOiRcel :PHASe [:ADJust] - 360to + 30 deg 3.42
[:SOURce] :PHASe:REFerence 3.42
[:SOURce] :PM1|2 [:DEViation] - 36010 + 360 deg 3.43
[SOURce} : PM1[2 :BANDwidth 100 kHz | 2 MHz 3.43
[:SOURce] :PM1]2 :EXTernal 1|2 :COUPling AC|DC 3.43
[:SOURce] :PM1]2 :INTernal :FREQuency 400 Hz| 1kHz| 3kHz| 15kHz | 344
0.1 Hzto 500 kHz/
0.1Hzto1 MHz 344
[:SOURce] :PM1]2 :SOURce INTIEXT12 ] INT, EXT1)2 :
[:SOURce] :PM1|2 :STATe ON| OFF 3.c4
[:SOURce] :POWer (ALC :BANDwidth 100 Hz | 500 kHz 3.45
[:SOURce] :POWer :ALC :BANDWidth:AUTO ON | OFF | ONCE 3.45
[:SOURce] :POWer (ALC[:STATe] ON{OFF 345
[:SOURce]:POWer[:LEVel] [:IMMediate] [:AMPL] ~ 144 to + 16 dBm 3.46
[:SOURce]:POWer{:LEVel] [:IMMediate]: OFFSet ~100to 100 dB 3.46
[:5OURce]:POWer|: LEVel] [:IMMediate]:RCL INCLude | EXCLude 3.46
[:SOURce] :POWer :LIMit [AMPLitude] ~ 14410 + 16 dBm 3.46
[:SOURce] :POWer :MANual - 14410 +16dBm 3.46
[:SOURce] :POWer :MODE FIXed | SWEep 3.47
[:SOURce] :POWer :STARt - 14410 + 16 4Bm 3.47
[:SOURce] :POWer :STOP —144to + 16 dBm 3.47
0.1tc 10dB 3.47

[:SOURCce]

:POWer :STEP [:INCRement]




{ommand Parameter Page SCPi-info
[:3OURce]l :PULM :EXTernal :IMPedance 50 Ohm {10 kOhm 3.48
[:SOURce] :PULM :INTernal :FREQuency 001176 Hz to 10 MHz 3.48
[:SOURce] :PULM :POLarity NORMal | iNVerted 3.48
[:SOURCce] :PULM :SOURce INTernal | EXTernal 3.48
[:SCURce] :PULM :STATe ON | OFF 3.48
[:SOURce] :PULSe :DELay 40nstots 3.49
[:SOURce] :PULSe :DOUBle :DELay 60nsto1s 3.49
[:SOURce] :PULSe :DOUBle [:STATe) ONiOFF 3.4%
[:SOURce] :PULSe :PERiod 100 nsto 855 3.49
[:SOURce] :PULSe :WIDTh 20nstots 3.49
[:SOURce]:ROSCitiator]:iNTernal : ADJust:STATe |ON|OFF 3.50 not SCPI
[:SOURcel:ROSCilator:iNTernall: ADJust: VALue |0to 40085 3.50 not SCP
{:SOURce}: ROSCillator :SOURce INTernal [EXTernal 3.50
[:SOURce} :STEReo :5TATe ON | OFF 3.51 not SCP
[:SOURce] :STEReo [:DEViation] 0 Hzto 100 kHz 3.51 not SCPI
[:SOURce] :STEReo :SIGNal AUDioiARI 351 not SCPi
{:SOURcel:STEReo:AUDIo [[FREQuency] 0.1 Hzto 15 kHz 3.51 not SCP
[:SOURce[:STERec:AliDio :PREemphasis OFF |50 us| 75 us 3.52 not SCP
[:SOURcel:STEReo:AlUIDIo :MODE RIGH?| LEFTI RELeFt|REM Left 3.52 not SCPi
[:SOURce] :STEReo :PiLot :STATe ON | OFF 3.52 not SCP
[:SOURce} :STEReo :PlLot [: DEViation] 0 Hzto 10kHz 3.52 not SCPI
[:SOURce! :STEReo :Pilot :PHASe 0to 360 deg 3.52 not SCP
[:SOURce] :STEReo :AR! [: DEViation] 0 Hzto 10kHz 3.53 not SCP
[:SOURce] :STEReo :AR| :TYPE BK [ DK 3.53 not SCP
[:SOURce] :STEReo :AR! :BK:TYPE A|B|C|D|E|F 3.53 not SCP
{:30URcel :SWEep :BTiMe NORMai | LONG 3.54 not SCPi
{:SOURce] :SWEep [:FREQuency] :DWELI 10msto5Ss 3.54 not SCPI
[:SOURce] :SWEep [:FREQuency] :\MODE AUTO|MANual | STEP 3.54 not SCPI
[:SOURce] :SWEep [:FREQuency] :POINts Number 3.55 not SCPI
[:SOURce] :SWEep [ FREQuency] :SPACing LiNear | LOGarithmic 3.55 not SCPI
[:SOURcel :SWEep [:FREQuency! :STEP [:LiNear] :0to1GHz 355 not SCP
[:SQURce] :SWEep [:FREQuency] :STEP .LOG 0.0110 50 PCT 3.58 not SCPi
[:SOURce] :SWEep :POWer :DWEL 10mstoss _ 3.56 not SCP
[:SQURce] :SWEep :POWer :MODE AUTO | MANual |STEP 3.56 not SCPI
[:S0OURce] :SWEep :POWer :POINts Number 3.56 not SCP
[:SOURce] :SWEep :POWer :SPACINng LOGarithmic 3.56 noi SCP
[:SQURce] :SWEep :POWer :STEP :L0Garithmic 0toc 10 dBm 3.56 not SCPI




Lommang Parameter Page | SCPiinfo
[:SOURce] :VOR :STATe ON{OFF 3.57 not SCPI
[:SOURce] :VOR :S0OURce INT2 | INTZ, EXT 3.57 not SCP!
[:SOURce] :VOR :MODE NORM | VAR | SUBCarrier | 3.38 | notSCPi

FMSubcarrier
[:SOURce] :VOR [:BANGle] {10 360 deg 3.58 not SCPI
[:50URce] :VOR [:BANGIe] :DIRaction FROM | TO 3-58 not SCPi
[:SOURce] :VOR :VAR [:DEPTh] QPCTto100PCT 358 not SCP
[:SOURce] :VOR VAR :FREQuency 20t0 40 Mz 3‘58 notSCP
[:SOURce} :VOR :SUBCarrier :DEPTh 0to 100 PCT 3.59 not SCP
[:SOURce] :VOR :SUBCarrier [: FREQuency] 5t0 15 kHz 3'59 not SCP
[:SOURce] :VOR :REFerence |: DEViation] 0 1o 9686 Hz 3.59 not SCP
[:S0URce] :VOR :PRESet 359 nat SCPI
1:SOURce] :VOR :COMid [:STATe] ON| OFF 359 | notSCPI
[:SOURce] :VOR :COMid :FREQuency 0.1 Hz to 20 kHz 3.5 | notSCP
[:SOURce] :VOR :COMid : DEPTh 0to 100 PCT 3.59 | notSCP
:SOURce0j2 :FREQuency [:CW | :FiXed] 0.1Hz to 500kHz or TMHz 3.60
:50URce0{2: FREQuency :MANual 0.1Hz to 500kHz or 1MHz 3.61
:SOURce0|2: FREQuency :MODE CWiFIXed | SWEep 3.61
:SQOURce? :FREGuency :STAR? 0. 1Hzto500kHz /0.1 HztolMHz | 3.61
:SOURce2 :FREQuency :STOP 0.1Hzto500kHz /0.1 HztotMHz | 3.61
:SOURced|2 :FUNCtion [:SHAPe] SINusoid | SQUare | TRiangle | 3.61
PRNoise | SAWToath

:$SOURce2 :MARKer [:FSWeep] :AOFF ' 3.62 | notScPl
(SOURce2 :MARKer [:FSWeep] :FREQuency 0.1 Hz to 500 kHz 3.62 notSCP|
:SOURce2 :MARKer [:FSWeep] [[STATe] ON | OFF 3.62 not SCPI
:SOURce2 :MARKer :POLarity NORMati | INVerted 3.62 not SCPI
:SOURce2 :SWEep :BTIMe NORMal irLONG 3.63 not SCP
:SOURce? :SWEep [:FREQuency] : DWELI 10msto5s 3.63 not SCP
:SOURce? :SWEep [ FREQuency] :MODE AUTO|STEP 3.63 not SCP
:SOURce2 :SWEep [ FREQuency] :POINts Number 364 not SCPY
:SOURce2 :SWtep [:FREQuency] :SPACIng LiNear | LOGarithmic 3.64 not SCPI
:SOURce2 :SWEep [:FREQuency] :STEP [:LIN] | 0to 500 kHz 3.64 not SCPI
:SOURce2 :SWEep [:FREQuency] :STEP:LOG 0.0t 1o SO PCT 3.64 not SCPI
1STATus :OPERation [:EVENt]? 3.65
:STATus :OPERation :CONDition? 3.65
:STATus :OPERation :PTRansition 0to 32767 3.65
:STATus :OPERation :NTRansition 0to 32767 3.85
:STATus :OPERation :ENABle 0to 32767 3.66




Command Parameter Page SCPi-Into
:STATus :PRESet 3.66
:STATus :QUEStionable [ EVENtI? 3.66
(STATus :QUEStionable :CONDition? 3.66
:STATus :QUEStionable :PTRansition 0..32767 3.66
:STATus :QUEStionable :NTRansition 0..32767 3.66
:STATus :QUEStionable :ENABie 0...32767 3.68
:STATus :QUEue [INEXT]? 3.66
:SYSTem :BEEPer :STATe ON| OFF 3.68
SYSTem :COMMunicate :GPIB[:SELF] :ADDRess 111030 3.67
:SYSTem :COMMunicate :SERial :CONTrol :RTS | ON|IBFufi| RFR 3.68
:SYSTem :COMMunicate :SERial :BAUD 1200 2400 | 4800|9600 3.68

19200138400} 57600 115200

:SYSTem :COMMunicate :SERial :PACE XON | NONE 3.68
:SYSTem :ERRor? 3.68
:SYSTem :KLOCk ON| OFF 3.68
:5YSTem :MODE FiXed | MISEQuence 3.69 |notSCPI
:SYSTem :MSEQuence :CATalog? 3.69 not SCP
:SYSTem :MSEQuence :DElLete “Name of sequence” 3.69 not SCP
(SYSTem :MSEQuence (DELete (ALL 3.69 not SCPI
:SYSTemn ;MSEQuence :DWELI Number {,number} 3.69 not SCPI
:SYSTem :MSEQuence :FREE? 3.69 not SCPI
:SYSTem :MSEQuence :MODE AUTO|STEP 3.690 net SCP
:5YSTem :MSEQuence [:RTL] 11050 {,1t0 50} 3.70 not SCPI
:SYSTem :MSEQuence [:RCL] :POINts? 3.70 not SCPI
:SYSTem (MSEQuence :SELect “Name of sequence” 3.70 not SCPI
:5YSTem :PRESet 3.70
:SYSTem :PROTectt] 2i 3 [:STATe] ON| OFF [,password] 3.70 not SCP
:SYSTem :SECurity {:STATe] ON}OFF 3.70
:5YSTem :SERRor? 3N
:5YSTem | VERSion? 3.7




Command Parameter Page SCPi-Info
:TEST :DiRect :ATTC Subaddress {,hex data string} 3.72
TEST :DiRect :LFGENA Subaddress { hex data string} 373
:TEST :DiRect :LFGENB Subaddress {,hex data string?} 3.73
:TEST :DIRect :MGEN Subaddress {,hex data string} 3.73
:TEST :DIRect :OPU M Subaddress { hex data string} 3.73
:TEST :DIRect :OPU3M Subaddress { hex data string} 3.73
:TEST :DiRect :OPUBM Subaddress { hex data string} 3.73
TEST :DiRect :PUM Subaddress {,hex data string} 3.73
:TEST :DiRect :TSYN Subaddress { hex data string} 3.73
:TEST :DIRect :ROSC Subaddress { hex data string} 3.73
(TEST :RAM? 3.73
:TEST :ROM? 3.73
:TEST :BATTery? 3.73
:TRIGger1|2 [:SWEep] [:IMMediate] 3.74 not SCP!
:TRIGger1]|2 [:SWEep] :SOURce SINGle| EXTernal [ AUTO 3.75 not SCPI
:TRiGger :MSEQuence [ IMMediate] 3.75 not SCPI
:TRiGger :MSEQuence :50OURce SiNGle | EXTernal | AUTO 3.75 not SCP|
{TRiGger :PULSe :50URce EXTernal | AUTO 3.76 rot SCPI
:TRiGger :PULSe :SLOPe POSitive | NEGative 3.76 not SCPI
:TRiGger :SLOPe POSitive | NEGative | EiTHer 3.76 not SCP!
:UNIT :ANGLe DEGRee | DEGree | RADian 3.76
. . 3.76
:UNIT :POWer DEM | DBW | DBMW DBUW |

DBV | DBMV | DBUV |V




Annex D

Programming Examples

The exampies explain the programming of the instrument and can serve as a basis to soive more
complex programming tasks.

QuickBasic has been used as programming language. However, the programs can be transiated
into other languages.

1. including IEC-Bus Library for QuickBasic

REM —=mmmmmnm e Inciude IEC-bus Tibrary for quickbasic --------=rmm=n== '
'SINCLUDE: 'c:\gbasic\gbdecl4.bas’

2. initialization and Default Status

The 1EC bus as well as the settings of the instrument are brought into a defined defauit status at
the beginning of every program. Subroutines "InitController" and "InitDevice" are used to this
effect.

2.1. Initiate Controller

REM -—=—=---—cssmemwr mmm e Initiate controller -——wwwwwwre—eemmrem o m

REM InitController

iecaddress% = 28 "TEC-bus address of the instrument

CALL IBFIND{"DEVi", generatori) 'Open port to the dnstrument

CALL IBPAD{generator%, iecaddress%) ‘Inform controller on instrument address
CALL IBTMO{generator®, 11) . 'Response time to 1 sec

REM **********************************************************************

2.2. Initiate Instrument

The |IEC-bus status registers and instrument settings of the SMT are brought into the default
status.

REM mrm = o = — = Initiate iNSLrUMERY -——-——sesmmmm e e
REM InitDevice
CALL IBWRT(generator%, "¥clis"} "Reset status register
CALL IBWRT{generator%, "*rst") ‘Reset instrument

_ CALL IBWRT{generator%, "OUTPUT ON™) 'Switch on RF output

REM ******************************************&******************ﬂ*******



3. Transmission of instrument Setting Commands

Output frequency, output tevel and AM modulation are set in this example. The settings
correspond to the sample setting for first users in manual control. By analogy to the step width
setting of the rotary knob, the step width is additionally set far the aiteration of the RF frequency

in the case of UP and DOWN.

REM —-mmememcse oo Instrument setiing commands -—=-------weeeemmmon

CALL IBWRT{generator%, "FREQUENCY 250E8")
CALL TBWRT{generator%, "POWER 10")
CALL IBWRT(geserator%, "AM 80")

CALL IBWRT{gererator%, "AM:INTERNAL1:FREQUENCY 3KHI"}

CALL IBWRT(generator%, "AM:SOURCE INTI")

CALL IBWRY(generator¥, "FREQUENCY:STEP 12500")

'RF frequency 250 MHz

"Output power ~10 dBm

'AM with modulation index of 80%
'Modulation frequency 3 kHz
'Modutation source LF generator 1
'Step width Rf frequescy 12.5 kHz

IR R R R L L sy T e e T e T e

4, Switchover to Manual Control

REM -m-mmmmmmm o o Switch instrument over to manual control -reeweecoeo——o

CALL IBLGC{generator%)

'Set instrument to Local state

IR R R R R R S S Y R e eI

5. Reading outinstrument Settings

The settings made in exampie 3 are read out here. The abbreviated commands are used.

REM mrrmemem e e Reading out instrument settings ——mwerewcmmm e

RFfrequency$ = SPACES(20)
CALL IBWRT{generator%, "EREQ?")
CALL IBRD(generater%, RFfrequency$)

RFievel$ = SPACES{20)
CALL IBWRT{generateori%, "POW?")
CALL IBRD(generater¥%, RFlevel§)

AMmodulation depth$ = SPACES(20)
CALL IBWRT(generator%, "AM?")
CALL IBRD{generator%, AMmodulation depth$)

AMfrequency$ » SPACES${20)
CALL IBWRT(gererator%, "AM:INTL1:FREQ?")
CALL IBRD{generator%, AMfrequency$)

Step width$ = SPACE$(20)
CALL IBWRY(generator¥%, "FREQ:STEP?")

'Provide text variables with 20 characters
‘Reguest frequency setting
‘Read value

'Provide text variables with 20 characiers
'Request level setting
'Read vaiue

'Provide text variables with 20 characters
'Request setting of modulation depth
'Read value

"Provide text varijables with 20 characters
'Request modulation frequency setting
‘Read value

"Provide text variabies with 20 characters
"Reguest step width setting

CALL IBRD(generator%, step width§) ‘Read value

REM rrrrmrcm e 2o Display values on the screen =wrwwmwse——o——o
PRINT "RF frequency: *; RFfrequency$,

PRINT "RF Jevel: "; RFlevel$,

PFRINT "AM modutation depth:"; AMmodulation depth$,

PRINT "AM frequency: "; AMTreguency$,

PRINT "Step width: "; step width$

" REM *&kdkkkk bk h A kb ok kb koA sk h b e kR Ak r kv A Ak Ak ook Rk ke Rk kb kR



6. List Management

REM ~mm-mmmmmmmmm o m e Example of Tist managemgnt -—--——-----wwmommoomrmomo-
CALL IBWRT(generator¥%., "SYST:MSEQ:SELECT "+CHRS(34)+"MSEQ1"+CHR$(34))
*Seiect Tist "MSEQI". is generated if necessary
CALL IBWRT({generator%, "SYST:MSEQ 1,3,7,2.5.7.7")
'Fi17 recall Tist with values

CALL IBWRT{generator%, "SYST:MSEQ:DWELL C.2"} t200ms per recall
CALL IBWRT({gemerater%, "TRIGGER:MSEQ:SQURCE AUTO"}

'Permanently repeat memory sequence auvtomatically

CALL IBWRT(generator%, “SYST:MODE MSEQ") 'Switch over instrument to memory sequence mode
REM R R PR PP T T T T P T TR S AT R R T A AL IS LR SR L E S LA S Akt L

7. Command synchronization

The possibilities for synchronization implemented in the following example are described in
-Section 3.7.6, Command Order and Command Synchronization.

REM —-——-—vwmrmmrm e Examples of command synchronization =wwemme—m—rmeeeeamun—wn
REM [ommand ROSCILLATOR:SQURCE INT has a relatively long execution time

REM (over 300ms). It is to be ensured that the next command is only exscuted

REM when the reference oscillator has settied.

REM First possibility: Use of FWAT ~rre-r-omsmemmemmres s s s s = m m
CALL IBWRT(generator%, "ROSCILLATOR:SOURCE INT; =WAL; :FREQUENCY 100MHZ")

REM Second possibility: Use of *0PC? -—-r—=-emwmmrmmmr oo oo m s oo o oo

OpcOk$ = SPACES{2} 'Space for *QPC? - Provide response

CALL IBWRT{generator%, "ROSCILLATOR:SOURCE INT; *OPC?"}

REM ——cwwwwme—- nere the controller can service other insiruments -----=---mm--m-oowwees
CALL IBRE(generator%, OpcOkY) ‘Wait for "1" from *QPC?

REM Third possibility: Use of *0PC

REM In order to be able %o use the servige reguest function in conjugation with a National
REM Instruments GPIB driver, the setting "Disable Auto Serial Poll" must be changed to "yes'
REM by means of IBCONF, '

CALL IBWRT(generator%, "*SRE 32") "Permit service request for ESR

CALL IBWRT{generator%, "®ESE 1") 'Set event-enable bit for operation-complets kit
ON PEN GOSUB OpcReady "Initiatization of the service request routine
PEN ON '

CALL IBWRT(generator%, "ROSCILLATOR:SOURCE INT; *QPC")
REM Continue main program here
5TQP "End of program

OpcReady:

REM As scon as the reference oscillator has settled, this subroutine is activated
REM Program suitable reaction to the OPC service reguest.

ON PEN GGSUB OpcReady . 'Enable SRQ routine again

RETURN

REM kR kR AR AR AR R R KA AR FAARTARERAR AR AR TR T AT Ak R R Rk kR Ak kRt d



8. Service Request

The service request routine requires an extended initialization of the instrument in which the
respective bits of the transition and enable registers are set.

in order to be able to use the service request function in conjugation with a National Instruments
GPIB driver, the setting "Disable Auto Serial Poll” must be changed 1o "yes” by means of IBCONF.

REM mowama—— Example of initialization of the SRQ in the case of errors -—-—-——rrmrsemmas
CALL IBWRT(generator%, "*CLS") "Reset status reporting system
CALL IBWRT{generator%, "*SRE 168") 'Permit service reqguest for

STAT:QPER-, STAT:QUES- and ESR register
CALL IBWRT(generater, "*ESE BG") 'Set event-enable bit for

command, execuUtion, device-depeadent
and query error
CALL IBWRT(generator%, "STAT:0PER:ENAB 32767") 'Set OPERatien enable bit for all

avents
CALL IBWRT{generator%, "STAT:OPER:PTR 32767"} 'Set appropriate OPERation Ptransition
bits .
CALL IBWRT{generator%, “STA?:UPER:ENAB'32767") 'Set guestionabie enable bits for all
. events
CALL IBWRT{generator%, "STAT:OPER:PTR 32767") ‘Set appropriate guestionable
' Ptransition bits
ON PEN GOSUB Srq "Initialization of the service request routine
PEN ON
REM Continue main program here
STOP 'End of program

A service request is then processed in the service request routine.
Note: The variables userN% and userM% must be pre-assigned usefully.

Srq:
REM ~-meeoemme e Service request routing —-------mmmmmmceme e
Do
SRQFOUNDZ = ©
FOR I% = userN% TC userM% 'Po11 all bus users
GN ERROR GOTCQ nouser 'No user existing
CALL IBRSP(I%, STB%) ‘Serial po'll, read status byte
IF (STB% AND 64) > O THE - 'This instrument has bits set in the STB
SRQFOUND% = 1
IF (STB% AND 18) > 0 THEN GOSUB Outputqueue.
IF (STB% AND 4) > D THEN GOSUB Failure
If (STB% AND 8) > 0 THEN GOSUB Questionabiestatus
IF (STB% AND 128) > 0 THEN GOSUB Operaticnstatus
I¥ (STB% AND 32) > 0 THEN GOSUB Esrread
END IF
o nouser:
NEXT 1%

LOOP UNTIL SRQFOUNDY = ©

ON ERROR GOTO error handling

ON PEN GOSUB Srg: RETURN "Enable SR routine again;
"End of SRQ routine

Reading out the status event registers, the output buffer and the error/event queue is effected in
subroutines.



Outpuiqueue:

Message$ = SPACES(100)

CALL IBRD(generator%, Message$)
PRINT "Message 1in output buffer
RETURN

Faiture:

ERRORS = SPACES(100)

CALL IBWRY{geperator%, "SYSTEM:ERRQOR?")
CALL IBRD(generater®, ERRORE)

PRINT "Error text :"; ERRGRS

RETURN

"Reading the output buffer
'Make space for response

1" Message$d

'Read error gueue
'Make space for error variable

Questionablestatus: 'Read guestionable status registe%
Ques$ = SPACES{20} 'Prealiocate bianks to text variable
CALL IBWRT(generator%, "STATus:QUEStionable:EVENL?")
CALL IBRD{generator%, Ques$)

IF (VAL{Ques$) AND 128) > 0 THEN PRINT "Calibration 7"
IF (VAL{Ques$) AND 1} > O THEN PRINT "Voltage ?"
RETURN

‘Calibration iz guestionable
"Output Jevel is questicnablie

Operationstatus:

Oper$ = SPACES(20)

CALL IBWRT{generator%, "STATus:0OPERation:EVENL?"}
CALL IBRD{generator%, Oper$) :

IF {VAL({Oper$) AND 1) > 0 THEN PRINT "Calibration"

If {VAL(Oper$) AND 2) > 0 THEN PRINT "Settling"

IF (VAL(Oper$) AND 4) > 0 THEN PRINT "Ranging"

IF (VAL(Oper§) AND B) » ¢ THEN PRINT "Sweeping”

IF (VAL(Oper§) AND 32) > O THEN PRINT "Wait for trigger”
RETURN

"Read operation status register
'Prealiocate blanks to text variable

Esrread:
Esr$ = SPACE${20D}
CALL IBWRT(generator%, "*ESR?")

'"Read event status register
'"Preallocate blanks to text variable
'Read ESR

CALL IBRD(generater%, Esr$)

IF (VAL(Esr$) AND 1) > { THEN PRINT "Operation compiete”

IF (VAL{Esr$) AND 4) > 0 THEN GOTQ Failure

IF {VAL(Esr$) AND 8) > 0 THEN PRINT "Oevice dependent error”
IF (VAL{Esr§) AND 16) > 0 THEN GOTOC Failure

IFf (VAL{Esr§) AND 32) > 0 THEN GOTC Failure

IF (VAL{Esr$) AND 64) > 0 THEN PRINT "User request”

IF {VAL{Esr$) AND 128) > O THEN PRINT "Power on"

RETURN

REM PR e T T T T T P 2 E TR MR SRR S E R LA L R R Rtk kR o

REM -r-mmmmmm s e = = Error routing --r--—rm--moomomsessse e
trror handling:

PRINT "ERROR™ ' Qutput error message
STOP " Stop software
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