&

ROHDE&SCHWARZ

Test and Measurement
Division

Operating Manual

SIGNAL GENERA
SME

1038.6002.02/03/06

Printed in the Federal
Republic of Germany

1038.1856.19-11- 1







1000 B N.07es

095,

Sehr geehrter Kunde,

Sie haben sich fir den Kauf eines
Rohde & Schwarz-Preduktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelltes Produkt. Es
wurde nach den Regeln unseres
Qualitatsmanagementsystems
entwickelt, gefertigh und geprift.
Daos Rohde & Schwarz-Qualitéts-
managementsystern ist nach 15O
9001 zertifiziert.

Dear Customer,

You have decided to buy «
Rohde & Schwarz product. You
are thus assured of receiving a
product that is manufactured
using the most modern methods
available. This product was de-
veloped, manufactured ond
tested in compliance with our
quality manogement system stan-
dards.

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

Cher client,

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

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

ISO 9001.
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Putting into Operation SME

1 Preparation for Use

1.1 Putting into Operation

Before putting the SME into operation, please make sure that
¢ the covers of the casing are put on and screwed,
* the ventilation openings are free,

* no signal 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.

1.1.1 Supply Voltage

The SME can be operated at a.c. systems from 90 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 SME 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
supply socket and power switch (see below).

1.1.3 Switching On/Off the Instrument

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

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 at the rear

of the instrument

Standby check LE ~ Switch on: > Press swiich.
The instrument is ready for operation,
Switch off: ¥ Release switch.
The Instrument assumes the STANDBY
mode,

On/off switch at the front of the instrument

1038.6002.02 1.1 E-11




SME Putting into Operation

1.1.4 Initial Status

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

if the instrument need not {o be operated from the initial status any further, a defined default status
should be established by pressing the [PRESET] key prior to 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-controlied 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 nominal frequency. During this period of time, the oufput frequency does not
yet reach its final value either. In the status line in the header fieid of the display 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 controis
situated below the display.

1.1.6 RAM With Battery Back-Up

The SME has a static read-write memory (CMOS-RAM) with battery back-up, in which 50 different
complete seftings of the instrument can be stored (cf. Chapter 2, section "Storing and Caliing of
Instrument Settings”). In addition, all data and/or lists the user enters himself, such as for list mode,
memory sequence, user correction of the ievel and data sequences with digital modulation, are stored
in the RAM. Further, all data of the calibrations running within the instrument in the SME are stored in
the RAM (cf. Chapter 2, section "Calibration™).

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

1038.6002.02 1.2 E-11




Functional Test SME

1.1.7 Preset Setting

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

Preset Status:

RF frequency 100 MHz

RF level -30 dBm

Reference frequency internal, adjustment off
Offsets 0

Modulations switched off
Transient-free level setting switched off, level atienuator mode: AUTO
intemal {evel control level ALC: ON

User correction level UCOR: OFF

PLL bandwidth auto

LF output switched off

Sweep switched off

List mode switched off

Memory seguence switched off

Suppression of indications systern security: unaitered
Protection of calibration data protection lock: unaltered
Setlings stored unaltered

Data, lists etc. stored unaltered

IEC-bus address unaltered

Beeper 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 Functional Test

On switching on the instrument and permanently during operation, the SME carries out a self test. The
ROM contents as well as the battery of the non-volatile RAM are checked on switching on the
instrument and the RAM contents with every calling the memory. The most important instrument
functions are automnatically 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 displayed (cf. Chapter 2,
section "Error Messages"). Return to the menu exited by pressing the [RETURN] key.

If required, the self tests can be induced purposefully. See Chapter 4, 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 "Voltage indication of Test Paints".

1038.6002.02 1.3 E-11




SME Fitting the Options

1.3 Fitting the Options

Due to its variety of options, the SME 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:

> Switch off the instrument
> Bwitch the instrument on again with the [RESET] key pressed

The internal calibration routines VCO SUM, LEV PRESET and PULSE GEN now have to be called up
again to restore the cleared calibration values.

These routines are accessible via menu UTILITIES-CALIB (see also Chapter 2, section "calibration").
The calibration routines have to be carried out in the following order:

1. Summing loop (VCO SUM)
2. LEV PRESET
3. PULSE GEN (if installed)

1.3.1 Opening the Casing

Caution:
Prior to opening the SME unplug the power connector,

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.
» Turn the instrument,
» 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 plexigias 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.

1038.6002.02 1.4 E-11




Fitting the Options SME

1.3.2 QOverview of the Slots

A3 A4 Att |A10 AS A8 AT AB AS Al2 A2
oo
X268 X2%
A1B — Option SM-B1
[

A2 = power supply A8 = digital synthesis
A3 = front unit AS = summing foap
A4 = option A10 = output section, 1.5 GHz
AS = opticn A1t = output section 3 GHz/6 GHz
AB = option A11 = option
A7 = referencesstep synthesis A18 = attenuater

Fig. 1-1 SME, View from the top

1.3.3 Option SM-B1 - Reference Oscillator OCXO

Fitting the option > Fasten the option at the back end of the lateral opening by means
of the screw threads provided there.

> Hf slots AS and AB are both otcupied, one of these modules must
be removed temporarily.

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

> Feed coaxial cable W710 from socket X711 of the option through
the second cut-out along the rear transverse panel to connector
X74 at the A7 module, reference/step synthesis, via the
motherboard and insert there. Fasten the cable at the transverse
pane! using the cable ties attached.

Set tuning voltage and The crystal osciilator was factory-tuned to nominal frequency and the

calibrate OCXO appropriate tuning voltage indicated on the cover of the module. The
calibration value now has to be calculated from this value and
transferred to the memory of the signal generator.

1038.6002.02 1.6 E-11



SME

Fitting the Options

Calculate calibration value

Store calibration value

1.3.4 Option SM-B2 -

Fitling as 1st generator

Fitting as 2nd generator

1038.6002.02

The tuning voltage is generated by a 12b-bit-D/A converter which is
scaled such that a tuning voltage of 12 volts is generated with
calibration value (CALIBRATION DATA) 4000.
The calibration value is thus calculated from the tuning voltage (Viyn)
as follows

CALIBRATION DATA = V,,, x 4000 / 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 a
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.

» Select STORE CALIBRATION DATA

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

Note: The flash EFROM does nof permit the deletion of individual
data. Thus new memory space Is occupied for each calibrafion.
If there is no memory space available any more, the EPROM
must be cleared by an autficrized service shop and be written
into anew. Thus a calibration should only be made if necessary

LF Generator

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

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

> Plug jumper X3 at position 2-3 (on the right) on the option {to the
right of multipoint connector X50).

If there already is a generator at one of the slots A5, AS or A12, the
L.F generator is mounted at siot A4,

> Withdraw jumper X28 on the motherboard.
¥ Plug jumper X3 at position 1-2 on the option.
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Fitting the Opftions SME

1.3.5 Options SM-B3, SM-B8 and SM-BS - Puise Modulator 1.5, 3 and 6 GHz

When fitting this option, the RF characteristics of the instrument change to such an extent that the
output fevel has to 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 1039.1856.24).

1.3.6 Option SM-B4 - Pulse Generator
The pulse generator is fitted within module A4, pulse modulator,

Fitting the option » Open module A4,
» Fasten the pulse generator board by means of 4 screws.
» Plug in connectors W10 and W11,
> Screw on cover again,

» Establish the following RF connections at the pulse generator:

Cable From To Signal
W43 A4-X43 Rear panel VIDEO
a4 Ad-X44 Rear panel SYNC

» Cable 50-MHz reference, cf. Section 1.3.12

Calibrating pulse generator » Call menu UTILITIES! CALIB /PULSE GEN
» Select action CALIBRATE 7 and activate using the [SELECT] key

> The start and end of the calibration are displayed. Calibration only
takes a few seconds,

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

1.3.7 Option SM-B5 - FM/PM Modulator
The FM/PM modulator is fitted at slot AB.

Fitting the option > Withdraw cable W89 from X989 of the summing loop and use again.
» Establish the following connections:;

Cable From To Signal
W4 AB-X88 AB-XET FDSYN
Wes AB-X85 A7-XT1 REF100
We7 AS-XE9 AQ-X98 FDFM

1038.6002.02 1.7 E-11




SME

Fitting the Options

Adjustment

Standard generator

Option SM-B2,
LF generator

Option SM-B6,
Multifunction generator

1038.6002.02

Option SM-B5 loads the intemal modulation generators so that their
output voliage decreases by approx. 1%. This causes a modulation
error which can be comrected by the adaptation of the comesponding
adjustments. This requires service kit SM-Z2 (stock no.
1030.3520.02).

> Press key [PRESET].
» Set LFGEN1 in menu MODULATION / AM / AM SOURCE INT.

» Set the voitage at pin AS of the piug of the module to 1 V (crest
voltage) using R298 (AF LEVEL) .

» Press the [PRESET] key.
> Set LFGENZ in menu MODULATION / AM / AM SOURCE INT.

> Set the voltage at pin A7 of the plug of the module to 1 V (crest
voltage) using R55 (1vVp DDS ADJ).

¥ Press the [PRESET] key.
» Set LFGENZ in menu MODULATION / AM / AM SOURCE INT.

> Set the voltage at pin A7 of the plug of the module to 1 V (crest
voltage) using R380 (DAC1 AMPL ADJ).

» Press the [PRESET] key.
» Set the following in menu MODULATION / VOR :
- MODE NORM
- VAR DEPTH 0%
- SUBCARRIER DEPTH 0%
- COM/ ID STATE ON
- COM/ 1D DEPTH 100%

» Set the voltage at pin A7 of the plug of the module to 1 V (crest
voltage) using R465 (DACZ AMPL ADJ).
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Fitting the Options SME

1.3.8 Option SM-B6 - Multifunction Generator
The multifunction generator is fitted at one of rear slots A5, AB or A12,

» Undo the board locking on hoth sides of the motherboard,
» Plug the PCB on one of the slots.

> Lock modules again

* Remove jumper X29 at the front top of the motherboard
» Cable 50-MHMz reference, cf. Section 1.3.12

1.3.8 Option SME-B11 - DM-Coder
The data coder is fitted into module A8, digital synthesis.

» Open module A8.
» Fasten the DM coder board by means of 4 screws.

Caution: The four insulating washers supplied have to be placed
between the spacers on module A8 and PCB of the
option.

» Plug in connector W1, W2 and W3,

> Screw on cover again.

After fitting the module, the amplitude content and the delay for the DQPSK modulation must be
calibrated following the calibrations mentioned in Section 1.3.

Amplitude content ¥ Allow the SME to warm up.
> Set 836 MHz in the FREQUENCY menu.
> Select PRBS in the DIGITAL MOD / DQPSK / SOURCE menu.

» Select TRIM ON in menu UTILITIES / CALIB / DQPSK
AMPLITUDE.

> Select the following in menu UTILITIES / DIAG / TPOINT
- TEST POINT 704
- STATE ON

The diagnostic point of the ALC control voltage can be switched
on.

» Adjust the voltage at this test point to 0 +4 mV using potentiometer
R287 on module A7, digital synthesis, Adjustment eiement R2g7
(LEVEL) can be accessed from the bottom of the instrument
without dismantling the module.
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Fitting the Options

Delay compensation

1038.6002.02

> Allow the SME to warm up.

» Connect the spectrum analyzer (see Section 5, item 2) to the RF
output of the SME.

> SME settings
- Menu FREQUENCY 838 MHz
- Menu LEVEL 0 dBm
- Menu DIGITAL MOD / DQPSK data source PRBS .

> Settings at the spectrum analyzer:
- Center frequency 836 MHz
- Span 300 kHz
- Resolution bandwidth 3 kHz
- Video bandwidth 100 Hz.

» Check spectrum
The spectrum should observe the following tolerance limits (the
reference level is at the center frequency)

Offset frequency Level

OkHz 0 dB (reference ievel)
30to 50 kHz <-40 dB

> 50 kHz <-50dB

» Select DELAY in menu UTILITIES / CALIB / DQPSK.

> Adjust the delay such that the spectrum has symmetric spurious
sidebands which are as low as possible and observes the tolerance
limits.
Note: The delay data are stored in the RAM, thus the
calibration can be repeated as often as required.

if the value for the delay thus found is different from the DEFAULT
SETTING stored with R&S, the new value can also be transferred to
the EFPROM (see note in Section 1.3.3, however)

» Select OVERWRITE DEFAULT SETTING in menu UTILITIES /
CALIB / DQPSK.




Fitting the Options SME

1.3.10 Option SME-B12 - DM Memory Extension
The memory extension is mounted on one of rear slots A5, AS or A12.

» Undo the board locking on both sides of the motherboard.
» Plug the PCB on one of the slots A5, A8, or A12,
» Fix the board locking.

1.3.11 Option SME-B19 - Rear Panel Connections for RF and LF

The SME can be retrofiited to include rear pane! connections for RF and LF for mounting it into a 19"
rack using option SME-B19. The mounting instructions are attached to the option.

1.3.12 Options SME-B41 - FLEX Protocol - and SME-B42 - POCSAG

Options SME-B41 and SME-B42 are software options. They can be enabled by a keyword. The
keyword is printed on a fabel which is part of the equipment supplied and has to be stuck to the rear of
SME.

A prerequisite for installing the options is that option SME-B11 (DM Coder, hardware: VAR = 4, REV 2
1) and SME-B12 (Memory Extension, hardware: VAR = 2, REV = 2) as well as a firmware version z
1.95 are part of SME.

Enabling option > Call up menu UTILITIES-INSTALL and then press key [SELECT].

» Select option (FLEX) or (POCSAG) to be installed and then press
key [SELECT].

> Select option (FLEX) or (POCSAG) to be installed in line OPTION
TO INSTALL and then press key [SELECT].

¥ Enter the 6-digit keyword into the entry field INSTALLATION KEY
and then press [ENTER]

» Switch off unit and then switch on again.

After installation, the new option can be checked in the module list in menu UTILITIES-DIAG-CONFIG

1038.6002.02 1.1 E-11
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Fitting the Options

1.3.13 Cabling of the 50-MHz Reference (REF50)

Instrument without options

instrument with option
multifunction generator

Instrurment with option
pulse generator

Instrument with options
muidtifunction generator
and pulse generator

Cable From To
W72 AT-XT72 A8-X81
Cable From To
W172 AT-X72 AB-X53
W72 AS-X01 AB-X81
Cable From To
Wat A7-XT72 Ad-X41
W72 Ad-X42 AB-XB1
Cable From To
W172 AT-XT72 A5-XE3
W41 AS-X51 Ad-X 44
W72 Ad-X42 AB-X81

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 SME can be mounted into a 19" rack by means of rack adapter ZZA-84 (stock no. 386.4905.00).

The mounting instructions are attached fo the adapter.

1038.6002.02
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Front Panel

2

2.1

2.1.1
2111

Operation

Explanation of Front and Rear Panel

Elements of the Front Panel

Display
(cf. Fig. 2-1, A Front pa
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LFGENZ FREQ
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E
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The display shows in the

header field:

menu field:

Parameters can
menus indicated.
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- the current frequency and level
settings.

- status messages.
- 8ITOr messages,

- the main menu and the
submenus selected with the
current settings.

be selected and changed in the

2.1

see as well
Section 2.2.1,
Display
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SME Front Panel

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

2 CDATAINPUT - 0 oo

Parameter field

Parameters RF frequency and RF level can be Zeeit?:nvgeg 25
entered directly by means of the parameter keys, Use of F—’REQ and
alternatively to menu operation. Further, complete L [ K ]
instrument settings can be stored and calied. [LEVEL] Keys
FREQ Opens the setting of the RF frequency via Sec]t__:on 2.4,

value input or variation by means of a rotary | RF Frequency

knob. The current menu is maintained. Section 2.5,

Retum to the menu by means of the RF Level

R _ ;

[RETURN] key. (Setting of the RF frequency Section 2.2.5,

aiso in the FREQUENCY menu), Storing and Calling of

LEVEL Opens the setting of the RF level via value tnstrument Settings
input or variation by means of a rotary knob,
The current menu is maintained. Retum 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.

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

Numeric input field

Numeric values, decimal point and minus sign can be | see as well
entered by means of the digital keys., Section 2.2.2,

0.9 Enters the digit. Basic Operating Steps

N Enters the decimal point

-l Enters the minus sign.
Deietes the last input (digit, sign or decimal
point) - key {BACKSPACE]L

1038.6002.02 2.3 E-11
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Fig. 2-1,b  Front panel view, controls
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Front Panel

2 CUDATAUNBUT o i s s e

Unit keys with enter function

The unit keys terminate the input of vaiues 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
seftings, the unit keys specify the unit.

Gin dBuV Selects giga/nano, with RF level
dBuV, with LF level dBu.
M/p Iy Selects mega/micro, with fevel V.
k/m 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

Selects with ievel offset angd 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.

3  MENU/VARIATION

Menu keys

1038.6002.02

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

RETURN Retums the menu cursor to the
next higher menu level.

SELECT Acknowledges the choice marked
by the menu cursor

= Moves the digit cursor to the left by
one position in the marked value
indication.
Moves the menu cursor to the left
by one position in a 1-cut-of-n
selection.

= Moves the digit cursor to the right
by one positicn in the marked value
indication.
Moves the menu cursor to the right
by one position in a 1-out-of-n
selection.

25

see as well
Section 2.2.2,
Basic Operating
Steps

Section 2.2.2.7,
Change Unit of Level

see as well
Section 2.2.2,
Basic Operating Steps
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Front Panel

3. MENUNVARIATION .=

Rotary knob

at will.

4 S TR R e

The rotary knob moves the menu cursor over the
positions of a menu level to choose from or varies the
value of a parameter, The variation is either effected
in steps of one or in a step width that can be specified

See Section 2.1.1.3, page 2.11, inputs/Qutputs.

RF
ON/OFF

MOD
ON/OFF

PRESET

ERROR*

STATUS*
HELP*

LCCAL

Switches on/off the RF signal.

Switches on/off the modulation
selected in the UTILITIES MOD
KEY menu.

Establishes a defined instrument
status,

Indicates error and caution
messages.

Indicates the instrument status.

Indicates context-sensitive auxiliary
text.

Switches the instrument from the
REMOTE mode (remote control) to
the LOCAL mode (manuai control).

* Exit the menus using the [RETURN] key.

1038.6002.02

2.7

See as well

Seciion 2.2.2,

Basic Operating Steps
Section 2.2.3,

Sample Setting for
First Users

See as well

Section 2.2.2.6,

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

See as well
Section 1.1.7,
Preset Setting

Section 2.12,
Help System

Section 2.13,
Status

Section 2.14,
Error Messages

Section 3,
Remote Control
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Front Panel

Brightness and contrast of the display can be set using
the rotary knobs.

(] Contrast
TE Brightness

8 . QUICK SELECT

SELEC

The menu-quick-selection keys permit fast access to
two menus selected.

ASSIGN Stores the current menu as menu1
when the MENU1 key is pressed
afterwards or as menu2 when the
MENU2 key is pressed afterwards.

MENU1 Activates menu1t stored.
MENU2Z Activates menu?2 stored.

g Switching On/Off

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

STBY LED is illuminated in the standby
mode.

21065.6000.02 2.9

See as well

Section 1.1.5,

Setting of Contrast and
Brightness of the
Display

See as well
Section 2.2.2, Basic
Operating Steps

see as well

Section 1.1.3,
Switching On/Off the
Instrument

Section 2.1.2,
Elements of the Rear
Panei, Power Switch

E-11




SME

Front Panel

WADTE I § ERMANY

1036.6002.02

{SME03 |

i MENU / VARIATION

B
L e e T T e B A

e e s L ]
e
ST iesins:

ey e
ARt R et g,

FIEEESLLTY:

curacr

menu
reviocus menu

Move

OPERATING
jd

Lid

(o)

VERSION

ROHDEASCHWARZ SIGNALGENERATOR || kHz...3.0 GHZ |

®

A A

UICK SELECT:

Y

5

HMODULATION
QUTPUT

UTTLITIES

P

tsioutputs

iew, inpu

Front panel v

Fig. 2-1,¢

E-11

2.10

1038.6002.02




SME Front Panel

2.1.1.3  Iinputs/Outputs
(Cf. Fig. 2-1, C Front panel view, Inputs/Outputs)

4

DATA input external data signal for digital gz;i?ngeg 3
modulation. input resistance 1 kQ, Digital Modulation
TTL-level.
OQutput* data signal with operating
mede internal. Level: TTL

CLOCK Input* external clock-pulse signal for | Section 2.6.3,.
digital modulation. Input resistance Digital Modulation

1kQ, TTh-level.
Output* clock-pulse signal with
operating mode internal. Level:TTL

EXT1 Input external modulation signal,
alternatively for AM or FM (PM).
Input resistance =100 kQ.
Nominal voltage: Us = 1V
Max. permissible overvoltage: £ 15 V

EXT2 input exdernal modulation signal for
FM (PM).
input resistance >100 kQ.
Nominal voltage: s =1V
max. permissible overvoltage: + 15V

LF Output™ LF signal of the internal LF- | Section 2.7,
generators LF Gen 1 and LF Gen 2. LF outputs
Source resistance < 10 Q.

RF Output RF signal. Section 2.2.2.6,
Source resistance 50 0 Use of [ON/OFF] and
[MOD ON/OFF] Key

* When ftted with opticn DM-Coder, SME-B11
** Options: SM-B2, SM-BS
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SME Rear Panel
2.1.2 Elements of the Rear Panel
{Cf. Fig. 2-2, Rear panel view)
10 o U R e e
Outputs for controf and triggering in the sweep and list] See as well
operating modes. Section 2.8,
X-AXIS  LevelOto10V. Sweep
MARKER Level: TTL Seclion 2.9,
BLANK Level: TTL LIST Mode
11
LF Cut-out, provided to relocate the LF output
at the front to the rear of the instrument.
12
- TRIGGER Input to trigger sweep, memiory sequence, See as well
@, LIST mode and DM memory extension, respective section as
TRIGGER Level: TTL to menus and
Section 2.11.14,
Input/Output Settings
{ALIX 1/0)
13
BURST Signal input/output for digital modulation. See as well
Signal output for synchronization with data | Section 2.6.3,
signal generated internally. Level TTL. Digital Modulation
Signal input in the external operating
mode to control level bursts. Leve! TTL.
DATA Cut-out, provided to relocate the data
inputfoutput at the front to the rear of the
instrument.
CLOCK Cut-out, provided to relocate the clock

1038.6002.02

input/output at the front to the rear of the
instrument.
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SME Rear Panel
44
REF Output of the intemnal 10-MHz reference gg;ﬁ‘;ﬁg 5
signalwith r_eference internal. Reference Frequency
Source resistance 50 (. InVExt
input for external reference frequency with
reference external. Adjustable fo external
reference frequencies from 1 MMz to 16
MMz in 1-MHz steps.
Input resistance 200 Q.
TUNE Tuning input for the intemnal reference
frequency. Voltage range 10 V, pulling
range %1 106,
B8 AT, R e T
PULSE Input to trigger the pulse generator orto See as well
directly control the pulse modulation. Section 2.6.2.5,
Level: TTL. Pulse Moduiation
input resistance 50 (Y10kQ, selectable
Max. permissible overvoltage: +15 V
SYNC Output SYNC signal with pulse
modulation.
Level TTL
VIDEO Cutput video signal with pulse modulation.
The signal is synchronous with the RF
pulse.
Level: TTL
16
| Power switch gz;;?\gef 1
On when pressed at the top Supply Voltage
Fuse holder Section 1.1.2,
F1andF2 Power Fuses
Section 1.1.3,

1038.6002.02

RS-232

Power supply connection

RS-232 interface

used for software update, the loading of
calibration data, and remote control. The
pin assignment corresponds to the pin
assignment of a PC.

2.15

Switching On/Off the
instrument

See as well
Chapter 3,
Remote Controi

E-11




SME

Rear Panel

16

15

13 14

i2

11

pLeiaes e

% e e S
B e e e e, o A SRS
F L
% L e f 4 428
2 R A e e e 75
b aras, SIS PR RIS P S CHE R + R e ah %
e 2 Gttt e R B
Seplei R
bk SR

R

Gl g R
g R % e T
% Eamiaeiene i e
i Gl 7 T G 2
% W 237

L A R e o Sl 5:555:555.’-55.’»55’ S A, $$f$$$5$%:$$7.55.$

20 AT L N A e s

17

18

19

20

21

Rear panel view

2-2

Fig.

E-11

2.16

1038.6002.02




SME Rear Panel
|ECE25 IEEESS
IEC 625 IEC-Bus (IEEE 488) See as well
. Chapter 3,
IEEE 488 Remote-control interface Remote Control
19
EXT2 Cut-out, provided to relocate the EXT2
input at the front to the rear of the
instrument.
EXT1 Cut-out, provided to relocate the EXT1
input at the front to the rear of the
instrument.
21
RF Cut-out, provided to relocate the RF output

1038.6002.02

at the front to the rear of the instrument.
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Display _ SME

2.2 Operating Concept

2.21 Display

M1 DEVIATION
FM1 SQURCE
LFGENL IREQ

FREQUENCY
LEVEL

T ERes

LF OUTPUT
SWEEP

FM2 DEVIATION
M2 SOURCE
LYGENZ FREQ
LEFGENZ SHAPE

G

—
Lyl insssaan
rricrzis

523

EXT1 CCOUPLING
EXTZ2 COUPLING

L SRR S

z E
Main menu  Submenu Setting menu

1 Header field Menu cursor — R

2 Status line Digit cursor !
3 Menu fields Select mark —{ ]

Fig. 2-3 Design of the display

Header fieid (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.

Status line  (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 line.

Menu fields  (3)The indication fields 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 rght-hand display margin shows the setting menu. in this
menu all setting values 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 select marks.

Menu cursor  The menu cursor shows the user at which position in the menu he is.
The position of the menu curscr 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 a value indication.

Select mark  The frame around a term marks current menus or valid settings in the
sefting menu.
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SME Basic Operating Steps

2.2.2 Basic Operating Steps

The operating principle is explained in this section. For better understanding, please read sections
"Display” (Section 2.2.1) and "Sample Sefting 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. All 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/OFF].

2.2.21 Calling the Menus

Accessing the menus is effected using rotary knob [VARIATION], [SELECT] key and [RETURN] key.
Rotary knob Rotary knob [VARIATION} moves the menu cursor over the positions of a menu
level to be selected.

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

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

[RETURN] key  The [RETURN] key
- retums the menu cursor to the next higher menu level.

The menu cursor is shifted to the left into the preceding column of the menu
structure.

- resets the menu cursor from frequency or level value indication in the header
field into the menu field to the menu called last.

- 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 R | BM DEPTE 100.0 %

LEVEL FM T SOURCE INT OFF LFGENZ

MODULATION H AM SOURCE EXT [OFF | EXT:

DIGITAL MOD LN AM EXT COUPLING AC| BC
LE QUTPUT AM POLARITY NORM | INV
| A

SWEEP
LIST LEGEN1 FREQ {0.4k] Ik 3k 15k H=
MEM SECQ
UTILITIES LFGENZ FREQ 27.500 0
HELP LFGENZ SHAPE SIN | S¢R TRI NOI

Fig. 2-4 MODULATION-AM menu
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Basic Operating Steps SME

2.2.2.2 Selection and Change of Parameters

Select parameter

Change setting
value

via value inputs

using rotary knob

1-out-of-n selection

1038.6002.02

» Set the 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..

> Select parameters.
> Press the [SELECT] key.

¥ The menu cursor changes from the parameter selected in the {eft-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 [1x/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 [=] [<].

» Tumn the rotary knob.
The position underscored is varied in steps of 1.

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

> Select parameters,

» Press the [SELECT] key.
The menu cursor changes from the parameter selected in the left-hand

column of the setting menu to the current selection on the right, e.q. from
LFGEN1 FREQ to 0.4 kHz, Fig. 2-4.

> Set the menu cursor to the position desired within the 1-out-of-n selection
using the rotary knob or cursor keys [<] [=]. ‘

> 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.

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

2.20 E-11




SME Basic Operating Steps

Quick selection of The quick selection of a parameter reduces the number of operating steps if
a parameter 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
value of the parameter in the next line.

The following is true:

.~ The wrap from a 1-out-of-n selection line into the next fine is effected
when menu cursor and selection mark are supetimposed.

- Actions which can be carried out are skipped.
- If necessary, scrolling is triggered at window limits.
- A wraparound 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.

22.2.3 Triggering Action

Lines in the setting menu which are marked with the "=" symbol at the end of the line qualify an action
which can be carried out. instruction SEARCH ONCE < in the LEVEL-ALC menu, e.g., switches on
level controt for level calibration for a short petiod of time.

Trigger action » Set the menu cursor to the respective instruction.

» Press the [SELECT] key.
The action is triggered.

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

2.2.24  Quick Selection of Menu (QUICK SELECT)

The keys of the QUICK SELECT control field are used to call selected menus quickly by one
keystroke.
Store menus > Establish the desired operating status of the current menu.

> Press the [ASSIGN] key.

» Press key [MENU1] or [MENUZ2].

The current menu is stored as menut or menu2. That is to say, 2 menus
can be stored in total.

Call menus > Press key [MENU1] or [MENU2].

Menut or menu2 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 [FREQJ/ [LEVEL] > Press the [FREQ] or {LEVEL] key.

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

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

> Press the [RETURN] key.
The menu curser wraps to the position marked last in the menu.

2.22.6 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] / > Pressthe [RF ON/OFF] and/or [MOD ON / OFF] key.
[MOD ON/ OFF] The RF output signal and/or the modulation is switched on/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 to the setting value of the
AMPLITUDE parameter.

» Press the unit key with the desired level unit.
The level is indicated in the desired unit.
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2.2.2.8 Correction of Input
Digital entries can be corrected by one of the unit/Enter keys before terminating the input.

Key [-/€] The backspace key deletes the value entered digit by digit. When the last
digit is deleted, the previous value is displayed.

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

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

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

Key [FREQJ/ [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.

223 Sample Setting for First Users

First users most quickly become familiar with the operation of the instrument if they execute the
pattern sefting of this section.

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

- Frequency 250 MHz
- Level 10 dBm

Operating steps Explanations

Reset the instrument to the defined
state.

Set the frequency to 250 MHz. The
menu cursor marks the permanent
frequency indication.

Set the level to 10 dBm. The menu
cursor marks the permanent level
indication.

Reset the menu cursor to the menu
RETURN field
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The output signal is to be amplitude-modulated next.

- AM modulation depth 15.5 %
- AM signal 3-kHz sine

Operating steps

Explanations

MENU | VARIATION

MENU / VARIATION

Select MODULATION menu.
» Set menu cursor to

— MODULATION using the rotary
SELECT | knob and subsequently press
[SELECT] key.
The submenu is disptayed
Select AM submenu
The AM setting menu is displayed.
| SELECT i

m! AM DEPTH seuect
E\ji | o

Select AM DEPTH parameter.

The menu cursor marks the setting
value.

Enter modulation depth 15.5 % and
acknowledge.

Reset menu cursor to AM DEPTH,.

AM SOU.RCE INT |seiect

Select AM SOURCE INT.

The menu cursor marks the current
1-out-0f-n selection.
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Sample Sefting for First Users

Operating steps

Explanations

ENU / VARIATION

LFGEN1

Select LF generator 1 as moduiation
source.

The selection mark marks LFGEN1.
AM is faded in the status line as a
hint that AM is switched on.

Reset menu cursor to AM SOURCE
INT.

MENU [ VARIATIO)

SELECT

LFGENT FREQ

Select parameter LFGEN1 FREQ.

The menu cursor marks the current
frequency seiection.

MENY JVARIATIO

gsa_sm

Set the frequency of LF generator 1
to 3 kHz.

The selection mark marks 3 kHz.

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

DPTH

SOURCE INT

1 é SOQURCE ZXT
IGITAL MGD EXT COUFPLING
LE QUTPUT POLARITY

LEGENZ FREQ
EELP LFGEN1 SHAPE

Hz

1,000 ¢ kEz
SQR TRI NCI

Fig. 2-5 Dispiay after AM setting
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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

aumber of operating steps.

Operating steps

Explanations

= =

Reset the menu cursor to the main
menu in 3 steps.

FREQUENCY

Select FREQUENCY menu,

The frequency setting menu is
disptayed.

ENU/ VARIATION

Select FREQUENCY parameter.

The menu cursor marks the setting

. I value.
FREQUENCY | SELECT |

Enter frequency 420 MHz and
acknowledge.

seieer Set menu cursor to the sefting value

{ SELECT

M of parameter KNOB STEP USER.
Enter step width 12.5 kHz.
Set menu cursor to the current

SELECT | KNOB STEP selection.
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Operating steps Explanations f

,<AMENUJVARMTDN'

TR

Select USER (user-defined step ;
width). :
The selection mark marks USER,
IUSER. SELECT :
This results in step width 12.5 kHz :

being used in the case of variation :
using the rotary knob. :

R TTI T T AL R R L e Sr BN s b b T R TR, S TART b T e
AT LR AT A B T e A A R LA LR LA LA R e AT AR AT A AR A
Sone e s AR e AR N TAT IS R Sy AT SR
TR «ut'\'t&ttt““.2u.l&tt&“&"tt&&ﬁtttttttt&:':\..““.k..“&t&k-‘té\C‘.hst-.\&h?i"t‘\'tt‘\'““u.&\l\t“tt&t&&\ SRR “-.““1‘&!&&‘{““'tt-.“‘Z‘k&\d'R“““.u.““xk-.&kk&!:{-t&u.ht\;'ta

LEVEL

MODULATION

DIGITAL MOD

LE OQUTPUT F ST

SWEEP [KNGB &7

LIST EXCLUDE FROM RCL

MEM SEQ -
LITIES o :

S TR
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2.2.4 List Editor

The SME offers the possibility to generate lists. Lists are used for sefting sequences (LIST mode or
memory sequence), as data source for digital modulations or for level correction which can be defined
by the user {(UCOR). They consist of elements which are defined by an index and at least 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 frequency and
level value pairs in the LIST 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 patiern setting at the end of this section allows the user fo
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 following contains the general configuration parameters
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 calling an edit function and serves {o 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

FREQUENCY | MODE. |
LEVEL
MODULATION RESET SEQUENCE

DIGITAL MOD
LF CUTPUT CURRENT INDEX
SWEEP
LIST
SELECT LIST... CURRENT : MSEQ?
UTILITIES DELETE LIST...

HELP FUNCTION FILL INSERT DELETE EDIT/VIEW

A

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

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 2.10, 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 calling the edit functions (and hence the EDIT page)

SELECTLIST Opens a selection window in which a list can be seiected from the existing lists or
a new, empty list can be generated. In this iine 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 Selection of the edit function for processing the lists. The EDIT page is
automatically calied through the selection (cf. Section 2.2.4.3).
FiLL Filling z list with elements.

INSERT Insertion of elements into a list.
DELETE Deletion of elements of a fist.

2.2.41 Select and Generate - 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 (cf. Fig. 2-8). By pressing the [RETURN] key, the selection window is
closed without changing the setting.

Select list > Mark the iist desired using the rotary knob.

» Press [SELECT] key.
The selected list is included in the instrument setting. The selection window

is closed. The selected list is displayed under CURRENT.
Generate list » Mark CREATE NEW LIST 7 using rotary knob.

# 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
displayed under CURRENT.

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

Selection: SELECT LIST

100. 000 000 0 ==

FREQUENCY MODE OFF] AUTC SINGLE | CREATE NEW LIST
LEVEL EXECUTE SINGLE MODE B MSEOL
MCODULATION RESET » MSEQ2
DIGITEL MOD MSEO3

LF CQUTPEUT CURRENT INDEX MSEQ4

SWEEE
LIST

-
iSsl

1+
(=]
D R

[
- K

[SELECT LIST. . ]
DELETE LIST...

FUNCTION

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

MSEQ2 100

case of manual control. A definite list name is automatically generated in the
foltowing form:

MSEQ<n>, with <n> £ {0..9}, e.g. MSEQ1 (with Memory Seguence)
This applies correspondingly to the other operating modes. In the case of
LIST mode, LIST1 would be generated for example. If a list is created via

IEC bus, an arbitrary list name can be given {cf. Section 3). Unrestricted
access is also possible by means of the selection window.

The list currentlty set is marked in the selection window by means of the
selection mark, here SEQ2. In addition to the list name, the fength of the list
is given, here 100 elements.

2.24.2 Deletion of Lists - DELETE LIST

DELETE LIST opens a selection window in which the list 10 be deleted can be selected.. The lists are
represented together with their name and their length {¢f. Fig. 2-9). By pressing the [RETURN] key the
selection window is exited without deleting a list.

Delete list

» Mark desired list using the rotary knob.

» Press [SELECT] key.
The prompt "enter [SELECT 1o delete list/sequence?” is displayed

»Press [SELECT] key.

The list is deleted. if the prompt is acknowledged with the [RETURN] key,
however, the list is not deleted. The selection window is automatically
ciosed due to the acknowledgment of the prompt.

Selection: DELETE LIST

100. 000 000 Q ==

FREQUENCY
LEVEL
MODULATION
DIGITAL MOD
LF QUTPUT
SWE
LIS

L
UTILITIES

EP
T

MODE OFF] AUTC SINGLE
RESET SEQUENCE p

CURRENT INDEX

SELECT LIST...

IDELETE LIST... ]|
FUNCTION

1038.6002.02

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

Due to the selection of an edit mode on the OPERATION page the EDIT page is automatically
activated. When the EDIT/VIEW function is selected, the largest possibie 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. 2-11 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 [SELECT] key twice.

Single-value function EDITNVIEW

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 EDIT 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 EDITNVIEW

FREQUENCY SELECT LIST... CURRENT: MSEQZ
LEVEL FUNCTION INSERT DELETE EDIT/VIEW
MCDULATION ; MEMORY DWELL

DIGITAL MOD 0% 50 m
LY QUTPUT 50
SWELEP &0
60
BE

INDEX Position in the list

FREE Space available. FREE 2041 means that space for 2041 parameter elements
is available in the list merory in total.

LEN Occupied space. LEN 2055 means that the cumrent lst occupies 2055
elements in the list memory.

MEMORY DWELL identification of the column below. The number of parameter columns is
different for the various list editors. The list editor for digita! modulation data
possess three parameter columns (DATA, BURST and LEVEL
ATTENUATION).
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Select parameters ¥ Mark the index associated {o 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.

Modify parameters » Vary the value of the parameter selected using the rotary knob or enter the
value directly using numeric keys.

Note: The binary coder data of the digital modulations which cannot be
varied are an exception. Further, all numeric keys except for "0" and
"1" are ineffective in these cases.

» 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 to the INDEX coiumn. The EDIT mode is
exited by repeatedly pressing the [RETURN] key (cf. Section 2.2.4.4).

Biock function FILL

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 & modification being carried out.

If the filler range exceeds the end of the list, the list is automatically extended.

The list entry, in the exampie 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 | (0 <n < RANGE1)
Selection: FUNCTION-FILL

100. 000 000 0 =-

FREQUENCY SELECT LIST... 10 RANGE 1
LEVEL FUNCTION PARAMETER | MEMORY | DWELL
MODULATION ~INLEY, - FFEE 2041 - LEN 2055
DIGITAL MOD 0061 MEMORY
LE OUTPUT 0602 WITH INCREMENT
SWEEP Do
LIST 0004
000t
TILITIES 1008
HELP 6007
o EXECUTE p

AN

Fig. 2-11  Block function FILL: Input window
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FILL AT

PARAMETER
MEMORY

or DWELL

WITH INCREMENT

EXECUTE =»

Filling a list

1038.6002.02

Setting the filling range.
AT Lower limit (index)
RANGE  Number of the elements to be inserted

Seiection on which of the parameters the filling function is to have an effect.
This menu option is eliminated if the list only inciudes elements with one
parameter.

Input of the starting value for the parameter selected. This option is only
displayed if a selection has been made under PARAMETER MEMORY or
DWELL,

Input of the increment between two successive values. If 0 is entered as
increment, a filling procedure with constant values is achieved. This option is
only displayed if a selection has been made under PARAMETER MEMORY
or DWELL. :

Note: In the case of some fypes of lists, e.g. digital modulation data,
indicating an increment is eliminated since there are binary data. In
these cases line WITH INCREMENT is eliminated.

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

After selection of function FILL, the menu cursor marks FiLL AT.
» Press the [SELECT] key.
The menu cursor marks the vajue at AT,

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

» Press the [SELECT] key.
The menu cursor marks the value at RANGE.

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

> Press the [SELECT] key.
The menu cursor marks MEMORY or DWELL in input line PARAMETER.

> 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 value for column MEMORY using the rotary knob or enter
using the numeric keys and the [ENTER] key.

» Press the [SELECT] key
The menu cursor marks the value 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 =

¥ Press the [SELECT] key.
The filling sequence is initiated. After the function has been carried out, the
input window is automnatically 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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Block function INSERT

Eunction INSERT inserts the desired number of elements with constant or linearly
increasing/de-creasing values before the element with the given starting index. All elements which had
been stored from the starting index are shified 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 follows from the
information AT, RANGE, starting value (MEMORY) and WITH INCREMENT:

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

Selection: FUNCTION INSERT

100. 000 000 0»== | - 30.0 o=

FREQUENCY SELECT LIST...
LEVEL FUNCTION
MODULATION ~INDEX ~ FREE 2041 ~ LEN 2055 MEMORY

DIGITAIL MOD GO0l WITH INCREMENT
LEF CUTPUT 0002 DWELL

SWEEP 0003 WITH INCREMENT
LIST Coo4
MEM SEC 0oos
UTILITIES GCGoe
oo

gnoe

L SR i

Fig. 2-12  Edi function INSERT: Input window

INSERT AT input of the starting index and the number of the elements to be inserted.
AT Starting index before which the insert operation is 1o be effective.
RANGE Number of the elements to be inserted

MEMORY input of the starting value for MEMORY.
DWELL input of the starting value for DWELL.

WITH INCREMENT input of the increment between two successive values for MEMORY or
DWELL. If 0 is indicated as increment, constant values are achieved to be
inserted RANGE times.

Note: In the case of some types of fists, e.g. digital modulfafion data,
indicating an increment is eliminated since there are binary data. In
these cases alf lines WITH INCREMENT are eliminated.

EXECUTE = Starts the inseriing 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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Block 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.

Input is 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...
LEVEL FUNCTION
MODULATION ~INDEX - FREE 2041 ~ LEN 205% EXECUTE #
DIGITRL MoD B o002
LF QUTPUT o002
SWEEF 0603
Coo4
0o0s
Co06
noe?
0O0E

AN —e

SR 230 RN

Fig. 2-13  Edit function DELETE: Input window

DELETE AT input of the block of the list to be deleted
AT Lower limit (INDEX)
RANGE Number of elements to be deleted.

EXECUTE < Stants 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 following pattern
setting in the MEM SEQ menu. List MSEQ2 shall be changed using the single-value function
EDITAVIEW:

* Memory location number of the first element 20
¢ Dwell time of the first element 158
¢ Memory location number of the second element 1.

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

1038.6002.02 235 E-11




List Editor SME

At the beginning of the operation sequence, menu MEM SEQ is called. List MSEQZ is active. The
menu cursor marks a parameter of the setting menu on the OPERATION page (c.f. Fig. 2-14).

100. 000 000 Q =

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

DISITAL MOD
LF OUTPUT CURRENT INDEX
SWEEP
LIST

SELECT LIST... CURRENT: MSEQ?

THILITiES DELETE LIST...

HELP FUNCTION _ FiLL INSERT DELETE EDIT/VIEW

R
SR R

Fig. 2-14  Starting point of the pattern setling

Operating steps Explanations

Select the FUNCTION menu item.

FUNCTION SELECT

Tl LY ERRPRRLER

MENU / VARIATION Select singie-value function

EDIT/VIEW.
The EDIT page of the MEM SEQ

.EDIT/VIEW . SELECT] meny is called. The menu cursor
marks the index of the first element

of list SEQ2. ........

eLECT Set the menu cursor to the memory
SELEC location number value of the first
element (c.f. Fig. 2-15,A).
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Operating steps . Explanations

Enter MEMORY 20.

The menu cursor automatically
wraps io the DWELL value of the
first eiement (Fig. 2-15,B).

Enter DWELL 15 s.

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

Enter MEMORY 1.

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

DATAINPUT

Lt

RETURN Reset the menu cursor to the index.

PR—

! Reset the menu cursor to the

i

IRETURN FUNCTION menu item of the EDIT
page of menu MEM SEQ (cfi. Fig. 2-
15,C).

p————

Reset the menu cursor to the

?RETURN FUNCTION menu item of the
OPERATION page of menu MEM
SEQ.

Note: With the return fo the OPERATION page the operation of the list editor is finished. In the list
mode (menu LIST), function LEARN 27 must be activated subsequently to ensure that the
settings are transferred to the hardware.
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100. 000 000 O -

FREQUENCY SELECT LIST... CURRENT: MSEQ2
LEVEL FUNCTION FILL INSERT DELETE EDIT/VIEW
MODULATION -INDEX - FREE 0246 - LEN 0010 MEMORY DWELL
DIGITAL MOD 0001 09| 50 ms
LF OUTPUT 0002 0z 1.000 s
SWEEP jolefor a1 60 ms
LIST 0004 23 £0 ms
MEM SEQ 0005 09 . 000
UTILITIES 0006 10 . 000
HELP 00c7 08 . 000
0008 11 . 000

LSS i

P
Ay L, R A L o N o A A e W N LA A LA, WA, B A R KW L CreTaie
A R A S T P BT I S A A S R R R b R s e e T R

TIRRRIIARIAIARY I A R
TR SIS AN NI

FREQUENCY
LEVEL T ! FIiL INSERT
MODULATION ] MEMORY
DIGITAL MCD o]
LF OUTPUT Gz
EP o1
LIEST 2%
MEM SEQ o
UTILIES 10
HELP oe
11

[42]

v -

M tri

1 T -4
lﬂI

T T T T T T Y T e T R e T T S S S S T S s

T R L L L o L LR
L TR R T A TS N AR Ry T SReae D T T TR

3 e A R R R R T A T R A A Y R .\-.\-»\.\~§’\-§~\§§=5§k§““ SR

( : 3 RE TR L oR s NN pares N R RTTTIRATAIILY: 3 ARy

FREQUENQY o N

LEVEL FILL g ELET EDIT/VIEW
MODULATTON INDE ; i 1 MEMORY DWELZL
DIGITAL MOLD 03 15.00 s
LF cUTPUT nz 1.000 =
SWEEF 01 £0 ms
LIgYT 3 60 ms
1.000
UTILIRES 1.00¢C
1.000

Fig. 2-15, atoc Pattern sefting - Edition of a list
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2.2.5 Save/Recall - Storing/Calling of Instrument Settings

50 compiete instrument setfings can be stored in memory locations 1 to 50.

Operating steps Explanations

DATAINPUT ‘ Store current instrument setting in
" memory location 12,

DATA INPUT Call instrument setting of memory

location 12.

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

Memory location O has a special function. Here the instrument setting which was current pricr 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.

The parameter EXCLUDE FROM RCL in the FREQUENCY and LEVEL-LEVEL menus determines
whether the saved RF frequency and RF level are loaded when an instrument setting is loaded, or
whether the current settings are maintained.

Store IEC-bus command: SAV 12"
Call IEC-bus command: "“RCL 12"
Notes: — The contents of lists, as they are used for the LIST mode or for user correction (L/COR), is

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

-~ Memory Sequence is dealt with in Section 2.10.
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2.3 Menu Summary
FREQUENCY
LEVEL — LEVEL
— ALC
E UCOR
EMF
MODULATION AM
e FM (Option SM-B5)
— PM (Option SM-B5)
-~ PULSE (Option SM-B3/B8/BY}
-~ STEREO  (Option SM-B5/B6)
— VOR (Option SM-B8)
- LS-GS (Option SM-B6)
- ILS-LOC  (Option SM-B6)
- MKR-BCN  (Option SM-B6)
DIGITAL MOD GMSK {Option SME-B11 }
- GSFK (Option SME-B11)
— QPSK {Option SME-B11)
— GSK (Option SME-B11)
— 4FSK (Option SME-B11)
— FFSK (Option SME-B11)
-~ ERMES (Option SME-B11 and SME-B12)
— FLEX (Option SME-B11, SME-B12 and SME-B41)
— POCSAG  (Option SME-B11, SME-B12 and SME-B42)
LF OUTPUT
| SWEEP e FREQ
| 5 I LEVEL
L LFGEN (Option SM-B2/SM-B6)
LIsT
MEM SEQ
UTILITIES e SYSTEM —————— GPIB
’ — REF OSC RS232
— PHASE 1-; SECURITY
— PROTECT - LANGUAGE
- CALIB — VCO SUM
— DIAG — CONFIG t— LEV PRESET
— TEST TPOINT PULSE GEN {Ogption SM-B4)
—— MOD KEY — PARAM REE OSC
— AUX O — QPSK (Option SME-B11)
-~ BEEPER - evEL
|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 directly is the
frequency of the RF output signal.

The input value of frequency settings effected in the FREQUENCY menu considers the offset in
calculation (cf. Section 2.4.1). This offers the possibility of entering the desired output frequency of
possibly series-connected 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 -

LEVEL OFYSET
MODULATICN
DIGITAL MOD
LF CUTPUT KNOB STEZP USER
SWEEP KNOB STEP

LIST EXCLUDE FROM RCL
MIM SEQ
UTIL

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-bus short command :FREQ 100E6

OFFSET Input value of the frequency offset, e.g., of a series-connected mixer (cf.
Section 2.4.1, Frequency Offset).

IEC-bus short command :FREQ:OFFS 0

KNORB STEP USER Input value of the step width for frequency variation using the rotary knob.
The RF frequency is varied in the step width entered if KNOB STEP is set to
USER.

IEC-bus short command :FREQ:STEP 1MHz
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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.
IEC-bus short command  : FREQ: RCL INCL

ON The RF frequency is not ioaded when instrument settings are
toaded, the current settings are maintained.

IEC-bus short command  : FREQ:RCL EXCL

2.4.1 Frequency Offset

The SME 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 have the following connection with the frequency of the RF
output signal:

FREQUENCY - OFFSET = RF output signal.

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

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

The offset setting also remains effective with the frequency sweep.

Input value
OFFSET
(FREQUENCY menu)
L.G.

A
| Mixer

- Input value FREQUENC

RF output frequency (FREQUENCY menu)

(key [FREQ], header fieid)

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

in 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
tevel.

The input value of the fevel settings effected in the LEVEL-LEVEL menu mathematically considers the
offset of an attenuation/amplification element 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 SME then alters the RF output level correspondingly. The offset can also be entered in the
LEVEL-LEVEL menu.

dBm, dBuV, mV and puV can be used as level units. The 4 unit keys are directly labeled 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.

- Further seftings: Level sweep menu SWEEP

Menu selection: LEVEL - LEVEL

OFFSET

MODULAT 10N LIMIT

DIGITAL MOD = ATTENUATOR MOTE

LE QUTPUT ATTEN FIXED RANGE

SWEED KNOB STEF USER L.
LIST KNOB STEP ECTMAL; JSER
MEM SEQ POWER RESCLUTION -k .01 dB
UTILITI POWER-ON STATE PREVIOUS SETTING|
HELP EXCLUDE FROM RCL ' ORTOFT

3 SN RN

Fig. 2-18  Menu LEVEL (preset setiing) POWER RESOLUTION is set to 0.01 dB

AMPLITUDE Input value of the RF level_considering the OFFSET input value. The levei of
the RF output signai is determined by input values AMPLITUDE and
OFFSET (cf. Section 2.5.2, Level Offset).

IEC-bus short command :POW 30

CEESET Input 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).

[EC-bus short cormmand :POW:0OFFS ©
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LIMIT input value of level limitation. This value indicates the upper limit of the level
at the RF output connector. if a ievel above this limit is attempted to be set, a
waming is displayed in the status line.
IEC-bus short command :POW:LIM 1€ dBm
ATTENUATOR MODE AUTO Normal operation. The attenuator switching mechanically switches
in steps of 5 dB, the switching points being fixed.
[EC-bus short command  :0UTP:AMOD AUTO
FIXED Level settings are effected without switching the attenuator (cf.
Section 2.5.2, Interrupt-free Level Setting).
IEC-bus short command  :OUTP:AMOD FIX
ATTEN FIXED RANGE Indication of the level range in which the level is set without interruption in

KNOB STEP USER

KNOB STEP

POWER
RESOLUTION

POWER-ON STATE

EXCLUDE FROM RCL

1038.6002.02

the "ATTENUATCOR 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

DECHIMAL Variation step width according to the position of the digit cursor.

USER User Defined, variation step width as entered under KNOB STEP
USER.

Seiection of resolution of LEVEL dispiay. For level range -95.9 dBm to +16
dBm the resolution for the level display can be set to 0.1 dB or 0.01 dB.

Selection of the state the RF output is to assume after power-on of the unit

RF OFF Output is switched off

PREVIOUS SETTING Same state as pefore swiich-off

IEC-bus short command :OQUTP: PON ON

CFF The saved RF level is loaded when instrument settings are loaded

with the [RECALL] key or with a memory sequence,
IEC-bus short commang  : POW:RCL INCL

ON The RF level is not loaded when instrument settings are loaded,
the current settings are maintained.

IEC-bus short command  : POW:RCL EXCL
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2.5.1 Level Offset

The SME 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 values LEVEL and OFFSET in the LEVEL menu have the following connection with the RF
cutput level:

LEVEL OFFSET = output level

An offset input does not effect an alteration of the RF output level, 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 SME is indicated in the header field of the display. It can be entered
directly, i.e. without considering an offset, using the [LEVEL] key.

The offset setting also remains effective in the ATTENUATOR MODE FIXED operating mode and with
level sweep.

Input value
OFFSET
(LEVEL menu}

Y

Wi o Attenuation/ >

* Ampilification
input value AMPLITUD

RF output signal
{key [LEV], header fisid) (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 are carried out without interruption.
An elecironic attenuation sefting is used instead of the interrupting attenuator.

if the normal variation range of 23 dB is violated, the level under/overrange warning is displayed. in
these ranges, level accuracy and spectral purity are no longer guaranteed.
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2.5.3 Switching On/Off Intemal Level Control

Menu LEVEL-ALC offers access to settings for level control,
Level contro! can be deactivated and various bandwidths of the level control can be switched on.

Switching off level control (ALC STATE OFF) switches over the intemal level control into a
sampie-and-hold operation. In this operating mode, level control is automatically switched on for a
short pericd of time after every level and frequency setting, and then the fevel control is held at the
value achieved. Switching off the level control is used with multi-transmitter measurements to achieve
a larger intermodulation ratio.

Bandwidth setting influences the AM noise of the oufput signal. The bandwidth of the leve! control has
the same effect as a filter of the same bandwidth.

Menu selection; LEVEL - ALC

FREQUENCY 'STATE orr Jon
[LEVEL ] SERRCH ONCE ¥

MODULATION BANDWIDTH ARUTO! 100k 500k  Hz

DIGITAL MCD
LF QUTRUT
SWEEP

LisT

MEM SEQ
UTILITIEZS
HELP

Fig. 2-20  Menu LEVEL - ALC (preset setiing)

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 and no digital
modulation with AM content is possible .

{EC-bus short command :POW:ALC OFF

SEARCH ONCE = Manua! short-time switching on of the level control for leve] calibration in the
ALC STATE OFF operating mode.

IEC-bus short command :POW:ALC ON;ALC OFF
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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: ALC: BAND:AUTO ON

100 kMHz 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 short command . POW:ALC:BAND 500kHz;BAND:AUTC OFF

2.5.5 User Correction {UCOR)

Function "User Correction” can be used to create and activate lists in which arbitrary RF freguencies
are assigned level correction values.

Up to 10 lists with a total of 160 correction values can be compiled. For frequencies which are not
included in the list the level comrection is determined by means of interpolation 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 disptay. The RF output level is the sum of both values.

LEVEL + UCOR = ouiput 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.

Menu selection: LEVEL - UCOR

LEVEL
UCCR

FREQUENCY LEVE: OFF

LEVEL

MODULATION

DIGITAL MOD
LEF QUTPUT
SWEEF

LIST

MEM SEQ
UTILITIES

CURRENT: UCCR1

W

ey

DELETE EDIT/VIEW
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STATE Switching on/off user comrection.
{EC-bus short command :CORR ON

SELECT LIST... Selection of a list or generation of a new list{cf. Section 2.2 4, List Editor)
IEC-bus short command :CORR:CSET "UCORL"

DELETE LIST... Deletion of a list (cf. Section 2.2.4, List Editor)
IEC-bus short command :CORR:CSET:DEL "UCOR2™

FUNCTION Selection of the editing mode to process the selected list

IEC-bus short commands  :CORR:CSET:DATA:FREQ 100 MHz, 102 MEz, ...

:CORR:CSET:DATR: POW 1dB, 0.8dB,...

FREQUENCY : SELECT LIST. ., CURRENT: UCOR1
[LEVEL FUNCTICN FILL INSERT DELETE EDIT/VIEW
MODULATION INDEX - FREE 70 - LEN 10-~—FREQUENCY —— U
DIGITAL MOD 005 105.000 000 © MHz +
LF OUTPUT 00§ 167.00C 000 0 MHz +
SWEEP 007 108.000 000 0 MHz
LIST coe 109.000 000 & MHz
MEM SEQ 009 111.000 000 0 MHz
UTILITIES 010 112.000 000 © MHz

011 113.000 00C 0 MHz

012 000 000 © MHz

LTI LS )

EEEERBRGE

B e o

O a0 5y

SRR NE RIS

Fig. 2-22  Menu UCOR - LEVEL-EDIT side
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2.5.6 EMF

The signal level can also be set and indicated as the voltage of EMF (open-circuit voltage).
EMF is displayed in the header field of the display after the unit of the leve! indication.

Menu selection: LEVEL - EMF

100. 000 000 O ==

FREQUENCY
MODULATION
DIGITAL MOD
LE OUTFUT
SWEEFE

LIsT

MEM SEQ
UTILITIES

Fig. 2-23  Menu LEVEL-EMF

STATE ON Voltage value of the level is the voltage of EMF.
OFF Voltage value of the fevel is voltage at 50 O (preset setting).

257  [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 switched 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.

{EC-bus short command :OUTP OFF

2.5.8 Reset Overioad Protection (only SMEO2 and SME03)

SMEQ2 and SMEO3 are protected against overload by an external signal which is fed into the RF
output. If an external signal is too high, the overioad 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,

» Reset the overload protection by pressing the [RF ON / OFF] key.
tEC-bus short command :OQUTFE: PROT: CLE
SMT06 is not protected against overvoltage, the IEC/IEEE-bus command being ignored.
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2.6 Modulation

The SME offers the following modulations:

s Amplitude modulation (AM)

¢ Frequency modulation (FM) *

¢ Phase modulation (PM) *

e Pulse modulation (PULSE) *

e FM-stereo modutation (STEREO) **

e VOR/ILS modulation (VOR, ILS-GS, ILS-LOC, MKR BCN) *
and the digital modulations:

s GMSK, GFSK, QPSK, FSK, FFSK, 4FSK and *

¢ Radiocommunication services ERMES, FLEX and POCSAG. *

internal or external modulation sources can be used for all modulations.

2.6.1 Moduiation Sources

internal Modulation Sources

intemal modulation generators LF GEN1 and LF GEN2 are available for AM, FM and PM depending
on the equipment. For a more detailed description, ¢f. Section 2.6.2.1, LF Generator.

For intemnal pulse modulation, the instrument can be equipped with a pulse generator (option SM-B4).
Far a more detailed description, cf. Section 2.6.2.5.1, Pulse Generator.

A PRBS generator with selectable sequence lengths and a data generator are available for the digital
modulations (cf. Section 2.6.3, Digital Moduiation).

External Modulation Sources

The appropriate input sockets to the different modulations in the case of external supply can be taken
from table 2-1. DM (digital modulation) stands for GMSK, GFSK, QPSK, FSK, FFSK and 4FSK.
Externat 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 DATA CLOCK | BURST
AM X
FM1 X X
FM2 X X
Pt X X
PM2 X X
PULSE X
oM X X X

y Oniy with option

1038.6002.02 2.50 E-11




SME Modulation Sources

The external modulation signa! must show a voltage of V, = 1 V (Ve = 0.707 V) in order to maintain
the moduiation depth or deviation indicated. Deviations of more than 3 % are signaled in the status
line by means of the following messages (cf. table 2-2).

Table 2-2  Status messages in the case of a deviation from the rated value at the external
modulation input

Message Deviation

EXT1-HIGH Veitage at EXT1 too high

EXT1-LOW Voitage at EXT? foo low

EXT2-HIGH Voltage at EXT2 toc high

EXT2-Low Voltage at EXT2 too low

EXT-Hi/HI Voltage at EXT4 and £XT2 too high
EXT-LOLO Voltage at EXT1 and EXT2 too low
EXT-Hif.C Voltage at EXT1 too high and £XT2 too low
EXT-LOMHI Voltage at EXT1 too low and EXT2 too high

2.6.1.1 Simultaneous Moduiation

Basically, every combination of AM, FM, pulse modulation and a digital modulation (GMSK, GFSK,
QPSK, F8K, FFSK or 4FSK) is possibie. Instead of FM, phase modulation (PM) can be switched on as
well. There are only restrictions for modutations of the same kind and for the muitiple 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 possible by simuttaneously 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 moduiation depth is valid for
one signal and the sum deviation or sum modulation depth is determined by adding both
signals. This results in overmodulation if the maximal value for deviation or modufation depth is
exceeded.

2.6.1.2  Alternate Switching Off of Modulations

Due to the multipie 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 fine.

Note: The IEC-bus control according to SCPY forbids the mutual influence of types of modufation on

one another. In the case of remote control, an error message is outpufted when the affempt is
made to switch on incompatible types of modulation (cf. annex B).
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Tabie 2-3  Modulations which cannot be operated simulianeously

AM |AM | AM |FM FM1 FM2 | FM2 | PM1 |PM1 PM2 | PM2Z zlstaeo VOR |8 [MCR
INTT | INT2] EXT1| INT1 |EXT1,2] INT2 | EXT42] INT1 |EXT1,2]| INT2 | EXT1, BCN

AM INT1 X X X
AM INT2 X X X X
AM EXT1 B X
FM1INT4 B X X X X
FM1EXT1,2 m] X X X X
FM2 INT2 O X X X X X X X X
FMZ EXT1,2 a X X X X X
PM1INTY X X X X .} X
PM1EXT1,2 X X X X ju X
PM2 INT2 X X X X £ X X X X
PM2 EXT1,2 X X X X 8 X
Stereo X X X X X X X X
VOR X X = X X X X
ILs X X X X
MKRBCN X X X X X X X X

X Mutua! switching off in the case of manual control

F3; in the VOR-(1.8..) menu AM EXT can be added as an own parameter

O Switching off by means of 1-ouA-0f-n seiection

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 IMOD ON/OFF] key, the modulation 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 modulation. The
selection for which modulation the [MOD ON/OFF] key is effective 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 selection "all modulations”, the [MOD ON/OFF] key has the following effect:

@ At least one modulation is active:
Pressing the [MOD ON/OFF] key switches off all active modutations. Which modulations were
active is stored.

© No modulation is active:
Pressing the [MOD ON/OFF] key switches on the modulations which were last switched off using the
[MOD ON/OFF] key.
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2.6.2 Analog Modulation
2.6.2.1 LF-Generator

The SME is equipped with a fixed-frequency generator as intema! modulation source as a standard.
The generator supplies sinusoidal signals of the frequencies of 0.4, 1, 3 and 15 kHz.

In addition to the standard equipment, the SME can be equipped with the following optional
LF modulation sources:

& | F-generator, option SM-B2
¢ Multifunction generator, option SM-B6
It is possible to fit two optional modulation sources uniess option SM-B3, pulse moduiator, is fitted. If

two options are fitted, the access to the internal standard generator is eliminated. The different
possibilities of modulation generator fitting are visible from table 2-4;

Table 2-4  Modulation generators as component parts

LF-Generator 1 LF-Generator 2

Standard generator ——

Standard generator Cplion SM-B2, LF-generator
Standard generator Option SM-B&, muttifunction generator
Option SM-B2, LF-generator Option SM-B2, LF-generator
Option SM-B2, LF-generator Option SM-BB, multifunction generator

The selection of the waveform and frequency of the internal modulation signals can be made in one of
the modulation 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 following modulations cannot be set simultaneously and deactivate one another:
LFGEN SHAPE NOIi and LF sweep.
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2.6.2.2 Amplitude Modulation
Menu MODULATION-AM offers access to settings for amplitude moduiation.

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

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

Menu selection:  MODULATION- AM

100. 000 000 0 ==

FREQUENCY 1 DEP
LEVEL ™ EM SCQURCE INT
PM AM SOURCE EXT
DIGITAL MOD PULSE BM EXT COUPLING
LT QUTRUT M POLARITY
SWEEP
LIST LFGENI FREQ . L ¢ Hz
MEM SEQ
UTILITIES LFGENZ FREQ 1.000 O kHz
HELP LFGENZ SHAPE .~>-§ | SOR  TRI NOI

Fig. 2-24  Menu MODULATION-AM (preset setting), fitted with option SM-B2, LF-generator

(LFGEN2)
AM DEPTH Input value of the modulation depth..
IEC-bus short command 1AM 30PCT
AM SOURCE INT Selection of the intermnal source.
IEC-bus short command :AM:SOUR INT1; STAT ON

AM SOURCE EXT Selection of the extemnal source.
IEC-bus shori command :AM: S8OUR EXT; STAT ON

AM EXT COUPLING  Selection of the kind of coupling AC or DC with external supply (input EXT1).
IEC-bus short command tAM:EXT:COUP AC
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AM POLARITY

LFGEN1 FREQ

LFGENZ FREQ

LFGEN2 SHAPE

1038.6002.C2

Selection of the polarity of amplitude modulation.

NORM A positive modulation voltage generates a higher output level.
INV The AM polarity is inveried.

|EC-bus short command :AM: PCL NORM

Selection of the frequency of the 1st LF generator.
IEC-bus short command :AM:INT1:FREQ 1kHz

input value of the frequency of the 2nd LF generator.
iEC-bus short command :AM:INTZ:FREQ 1lkHz

Selection of the waveform of the 2nd LF generator.
IEC-bus short command :SOURZ: FUNC SIN
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2.6.2.3 Frequency Modulation

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

Note: The following modulations cannot be set simulfaneously and deactivate one another:
FM and PM; FM2 and STEREQ; FM2 SOURCE = LFGENZ and VOR, ILS, MKR BCN

Menu selection: MODULATION-FM

0 v

FREQUENCY
LEVEL
DIGITAL MOD
LE QUTPUT
SHWEEP

LIST

MEM SEQ
UTILITIES
HELP

FM1 DEVIATION
M5 SOURCE LFGEN1 EXT1
LFGEN1 FREQ D.4k |1k Ik

FMZ DEVIATION

M2 SOURCE LFGENZ EXT:
LFGENZ FREQ

LEGEN2 SHAPE [s@ SER  TRI NOI

EXT1 COUPLING [AC_JpC
EXTZ COURLING [EC_JDC
PREEMPHAS IS OFF 50p 75u

SN SRR R i

SALALAALL AR

Fig. 2-25  Menu MODULATION-FM (preset setting), fitted with option SM-B2, LF-generator
(LFGEN2) and Option SM-B5, FM/PM-maodulator

FM1 DEVIATION

FM1 SOURCE

LFGEN1 FREQ

FM2 DEVIATION

FM2 SOURCE

LFGEN2 FREQ

{.FGEN2Z SHAPE

EXT1 COUPLING

1038.6002.02

input value of the deviation for FM1.
IEC-bus short command :FM1 10kH=z

Switching on and off FM1 and selection of the modulation source.
IEC-bus short command ;s FM1:S0UR INT; STAT ON

Selection of the frequency of the 1st LF generator.
EC-bus short command :FM1:INT:FREQ 1kHz

Inptt value of the deviation for FM2.
EC-bus short command :FM2 10kHz

Switching on and off FM2 and selection of the modulation source.
EC-bus short command tFM2:5TAT OFF

input vaiue of the LFGENZ frequency.
EC-bus short commmand :FM2:INT:FREQ 1kHz

Selection of the waveform of the 2nd LF generator.
EC-bus short command : SOURZ2: FUNC SIN

Selection of the type of coupling AC or DC for the external input EXT1.

IEC-bus short command FM1:EXTL1:COUP AC
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EXT2 COUPLING Selection of the type of coupling AC or DC for the external input EXT2.
IEC-bus short command :FM1:EXTZ:COUP AC
PREEMPHASIS Selection of the preemphasis

IEC-bus short command :FM1:PRE 50us

2.6.2.3.1 FM Deviation Limits

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

In the RF range 93.75 MMz to 130 MHz a different synthesis range is selected depending on the
deviation set. If the deviation is smaller than 62,5 kkz, the synthesizer is in the division range with
optimal spectral purity. If the deviation set is larger than 62,5 kMHz, the exiended heterodyne band is
automatically seiected.

maximal 4000 ..
FM-deviation

tkHz] 2000 -

extended
heterodyne band

1000 4~

S00

250

125
825

i
0,003 83,75 130 1875 375 780 1500 3600 8000
RF-frequency [MHz]

Fig. 2-26  Dependency of the FM maximal deviation on the RF frequency set

2.6.2.3.2 Preemphasis

Preemphasis results in a preemphasis of the modulation signa! with time constants 50 ps or 75 pys. The
higher frequencies of the modulation signal are preemphasized.

When preemphasis is switched on, only 1/4 of the maximal deviation is permissible. The highest

permissible modulation frequency is 15 kHz. Exceeding the permissible modulation frequency can lead
to overmoduiation.
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2.6.24 Phase Modulation

Menu MODULATION-PM offers access to settings for phase modulation.

Note: The following modulations cannot be set simuffaneously and deactivate one another:
PM and FM
PM and STEREO
PM2 SOURCE = LFGENZ and VOR, ILS, MKR BCN

Menu selection: MODULATION - PM

FREQUENCY PM1 DEVIATION 1.0
LEVEL 1 BM1 SOURCE LFGEND EXT1  EXT2
[MODULATION | LFGEN1 FREQ 0.4k [Tk | 3% 15k

H

DIGITAL MOD
LE QUTPUT PM2 DEVIATION 16.0
SWEEPD PMZ SOURCE [OFF | LFGENZ EXT1 EXT2
LIST LFGEN2 FREQ 1.000 ¢
MEM SEQ LEGENZ SHAPET @ SCR TRI NOI
UTILITIES
HELP EXT1 COUPLING EEDC
EXT2 COUPLING ETIDC

Fig. 2-27  Menu MODULATION - PM (preset setling) fitted with option SM-B2, LF-generator
(LFGEN2), and option SM-BS, FM/PM-modulator

PM1 DEVIATION input value of the deviation for PM1.
{EC-bus short command :PM1 1RAD
PM1 SOURCE Switching on and off PM1 and selection of the modulation source,
IEC-bus short command :PM1:SOUR:INT; STAT ON
LFGEN1 FREQ Selection of the frequency of the 1st LF generator.
IEC-bus short command +PM1:INT:FREQ 1kHz
PM2 DEVIATION input value of the deviation for PM2.
|EC-bus short command :PMZ2 1RAD
PM2 SOURCE Switching on and off PM2 and selection of the modulation source.
IEC-bus short command :PM2:30UR INT; STAT ON
LFGEN2 FREQ input value of the LFGEN2 frequency.
IEC-bus short command :PM2:INT:FREQ lkHz
LFGEN2 SHAPE Selection of the waveform of the 2nd LF generator,
{EC-bus short command : SOURZ: FUNC SIN
1038.6002.02 2.58




SME Analog Modulations

EXT1 COUPLING Selection of the type of coupling AC or DC with external supply for PM1 (input

EXT1).
lEC-bus short command :PM:EXT1:COUP AC
EXT2 COUPLING Selection of the type of coupling AC or DC with exteral supply for PM2 (input
EXT2).
IEC-bus short command :PMIEXTZ2:COUP AC

2.6.2.4.1 PM Deviation Limits

The maximal deviation depends on the RF frequency set (cf. Fig. 2-28). It is possible o enter z
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 possible deviation is set and an eror
message 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 smaller than 0,625 rad, the synthesizer is in the division range with
optimal spectral purity. If the deviation set is larger than 0,625 rad, the extended heterodyne band is
automatically selected.

—r—

maximal 40
PM-deviation

Irad) o0 T

extended
10T heterodyne band

2.5

1,25
0,625

I

0,005 83,75 130 1875 375 750 1500 3000 80400
RFfrequency[MH2z]

L

Fig.2-28  Dependency of the PM maximal deviation on the RF frequency set

1038.6002.02 2.58 E-11




Analog Modulations SME

2.6.2.5 Pulse Modulation

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

The polarity of the pulse modulation is selectable. With POLARITY = NORM, the RF level is on with
HIGH ievel at modulation input PULSE. The input resistance is selectable between 50 (2 and 10 k(.

2.6.2.56.1 Puise Generator

As an internal modulation source, the pulse generator (option SM-B4) offers the possibility to set single
and double pulses with variabie puise delay, pulse width and period. The pulse generator can be
triggered internally or by means of an extemnal signal at the PULSE input. The intemal 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 puise generator can also 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 VIDEO output.

The inputs and outputs to the pulse generator are at the rear of the instrument.

Signal examples:

i |

SYNC signal

o PERIOD

i PULSE DELAY — -~ WIDTH— ral- PULSE DELAY —Fe— \WIDT H~
VIDED siynal
RF signal

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

Pubse input
: ¢ TRIGGER DELAY

SYNC signal ’

- Double Pulse Dely -

tit— WIDTH = WIDTH
VIDEQ signal
RF signai

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

Note: The minimum period length depends on parameters WIDTH and PULSE DELAY. To avoid a
settings conflict the following has to be frus:
PERIOD > 1.1 » (WIDTH + PULSE DELAY)} + 30 ns

For double pulse the folfowing has to be true:
DOUBLE PULSE DELAY >WIDTH + 40 ns

Menu MODULATION-PULSE offers access to settings for pulse moduiation and to the pulse generator.
If only option SM-B3, pulse modulator, is fitted, only the first 3 lines are displayed in the setting menu.

Menu selection: MODULATION - PULSE

FREQUENCY M | soureE | [OFF ] EXT PULSE-GEN
LEVEL BOLARITY NORM1  INV

MGCDULATION EXT IMPEDANCE 50 |10 k|
DIGITAL MOD | ;PULSE | | PULSE GENERATOR-—m-——m e m e m i
LF QUTPUT PERIOLDE

SWEEP WIDTH

LIST PULSE DELAY

MEM SEQ
UTILITIES DOUBLE PULSE STATE
HELP TRIGGER MODE

EXT TRIG SLOPE

ey rxreey rpve resveerveraes
AT NIRRT RN

#

porerroTyae s ‘. R Y nokue rerTnol
SRIRA RN IR MR AR AR IR A A AR

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

POLARITY

EXT IMPEDANCE

PERIOD

WIDTH

PULSE DELAY

DOUBILE PULSE DELAY

DOUBLE PULSE STATE

TRIGGER MODE

EXT TRIG SLOPE
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Selection of the modulation source.
IEC-bus short command +PULM: SOUR INT; STAT ON

Selection of the polarity of the modulation

NORM The RF signal is on during high level.

INV The RF signal is suppressed during high level.
IEC-bus short command :PULM: POL NORM

Selection of the input resistance 50 0 or 10 k2,
{EC-bus short command :PULM:EXT:IMP 50

input value of the period.
IEC-bus short command :PULS:PER 1Cus

input value of the puise width.
[EC-bus short command :PULS:WIDT lus

Input value of the single-pulse delay. Is only displayed if DOUBLE PULSE
STATE 1s set to be OFF.

1EC-hus short command tPULS:DEL lus

input value of the double-pulse delay.
IEC-bus short command tPULS:DOUB:DEL lus

Switching on/off the double pulses.

ON Double pulse is switched on
OFF Single pulse
{EC-bus short cornmand :PULS:DOUB ON

Selection of the trigger mode.

AUTO  Period as entered under PERIOD.

EXT Period is determined by the external signal at the PULSE input.
tEC-bus short command :TRIG:PULS: SOUR AUTO

Selection of the active edge of the exdternal trigger signal.

POS Pulse generator triggers on positive edge of the external signal.
NEG Pulse generator triggers on negative edge of the external signal..
tEC-bus short command :TRIG:PULS: SLOP POS
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2.6.2.6 Stereo Modulation

By means of option SM-BS, multifunction generator, and option SM-BS, FM/PM modulator, stereo
multiplex signals conforming to standards can be generated according to the piiot-tone method.

Note:  The following modulations cannot be set simultaneously and deactivate one another:
STEREC and FM
STEREOC and PM
STEREO and AM if SOURCE AM = LFGEN2

Menu selection: MODULATION - STERED

100. 000 000 0 -

FREQUENCY d [oFF] R L =L &L AR

LEVEL DEVIATION 40.0

AUDIO FREQ 1.006 6

DIGITAL MCD PULSE PREEMPHAS IS e

LF OUTPUT PILOT STATE

SWEEP VOR PILOT DEVIATION

LisT IL5-G8 PILOT PHASE

MEM SEQ ILE-LCC

UTILITIES FRI DEVIATION

ARI IDENTIFICATION
BK

Fig. 2-32  Menu MODULATION-STEREO (preset setting), fitted with option SM-B6, muitifunction
generator, and eption SM-B5, FM/PM modulator

MODE Selection of the pperating mode.
OFF The stereo signal is switched off.
R Audio signal only in the right-hand channel.
L Audio signal only in the left-hand channel.

R=L Audio signals of same frequency and phase in both channels.

R=L Audio signals of same frequency but opposite phase in both
channels.

ARI Generation of 19-kHz pilot tone and AR traffic channel signals.
IEC-bus short command :STER:STAT ON; SIGN AUD; AUD:MODRE LEST

DEVIATION Input value of the frequency deviation of the STEREO-MPX signal without
considering the pilot-tone content.

IEC-bus short command :STER 40kHz

AUDIO FREQ Input value of the frequency of the audio signal.
IEC-bus short command :STER:AUD 1kEz
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PREEMPHASIS Selection of the preemphasis of the audio signal.
50uS  Preemphasis 50 us
75uS  Preemphasis 75 s
OFF Preemphasis switched off

IEC-bus short command :STER:AUD: PRE OFF
PILOT STATE Switching on/off the pilot tone.
{EC-bus short command :STER:PIL:STAT OFF

PILOT DEVIATION input value of the frequency deviation of the pilot tone.
IEC-bus short command :STER:PIL 6720

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

IEC-bus short command :STER:PIL:PHAS 0

ARI DEVIATION Input value of the deviation content of the unmodulated 57-kHz-ARI
subcarrier in the ARI operating mode.

IEC-bus short command :STER:ARI 4kHz

ARI IDENTIFICATION Selection 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
ARI subcarrier is m=0.3.

BK The area code is activated.
The AM moduiation depth of the area code chosen under AR BK is
m=0.86.

IEC-bus short command :STER:SIGN ARI; ARI:TYPE DK

ARI BK Selection of the standard traffic area codes.

Traffic area code A, 23,7500 Hz

Traffic area code B, 28,2738 Hz

Traffic area code C, 34,9265 Hz

Traffic area code D, 39,5833 Hz

Traffic area code E, 456731 Hz

F Traffic area code F, 53,8773 Hz

tEC-bus short command 1STER:3IGN ARI; ARI:TYPE BK; ARI:BK A

moow>»

2.6.27 VOR-/ILS-Test Signals

By means of option SM-B6, muliifunction generator, test signals for avionics systems

® VOR (VHF Omnidirectional Range) ,
e ILS {Instrument Landing System) and
® MKR-BCN (Marker Beacon) can be generated.
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2.6.2.7.1 VOR Modulation

Notes: - The folfowing modulations cannot be set simultaneously and deactivate one another:
VOR and AM
VOR and PM if SOURCE PM = LFGEN2
VOR and FM if SOURCE FM = LFGEN2
- In the AM, FM, PM and LF-output menu the message "VOR" is displayed under
LFGENZ if the VOR modulation is activated,

Menu selection: MODULATION-VOR

FREQUENCY AM
LEVEL M

[MODE | OFF | NORM VAR SUBCARRIER SUBC<RM
BERRING ANGLE 0.00 deg
DIRECTION [FROM| 70
VAR /REF FREQUENCY 30.0 Hz
VAR DEPTH 30.0 %
SUBCARRIER FREQUENCY 5.560 kiz
SUBCARRIER DEPTH 30.0 %
REF DEVIATION 480 Hz
VOR DETAULT SETTING p

COM/ID STATE TFF | ON
COM/ID FREQUENCY 1.020 kHz
COM/ID DEPTH 1.0 %

MODULATICN M

DIGITAL MOD PULSE
LE CUTPUT STEREC
SWEEP VOR
LIST 1LE-GE
MEM SEQ ITLs-Loe
UTILITIES MKR-BON

CRRRIER FREQ KNOB STEP DECIMAL | DEFINED

| [PECTMAL |

s H
‘e EXT AM [SENS. 1V/100%] OFF | EXTi ;

Fig. 2-33  Menu MODULATION-VOR (preset setting), fitted with option SM-BB, multifunction
generator

MODE Selection of the VOR operating mode.

OFF VOR modulation is switched off.
in menus AM, FM, PM and LF-OUTPUT, the originat setting is
displayed under LFGEN2, the message "VOR" is eliminated.

NORM VOR modulation is activated.

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

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

SUBC+FM Amplitude modulation of the output signal with the
frequency-modulated 9960-Hz FM carrier of the VOR signal.
The frequency deviation corresponds to the value set under
REF DEVIATION, the modulation depth to the value set under
SUBCARRIER DEPTH.

IEC-bus short command :VOR:STAT ON; MODE NORM
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BEARING ANGLE

DIRECTION

VAR/REF

FREQUENCY

VAR DEPTH

SUBCARRIER

FREQUENCY

SUBCARRIER DEPTH

REF DEVIATION

VOR DEFAULT
SETTING

COM/ID STATE

COM/D FREQUENCY

COM/ID DEPTH
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Input value of the phase angle between the 30-Hz VAR signal and the 30-Hz
reference signal,

|EC-bus short command :VOR Ocdeg

Selestion of the reference position of the phase information.

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

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

IEC-bus short command :VOR:DIR FROM

Input value of the frequency of the VAR and the REF signal.
IEC-bus short command tVOR:VAR: FREQ 30

Input value of the AM modulation depth of the 30-MHz VAR signal.
IEC-bus short command :VOR: VAR 30PCT

Input value of the frequency of the FM carrier.
IEC-bus short command :VOR: SUBC 9560

input value of the AM modulation depth of the FM carrier.
IEC-bus short command :VOR: SUBC:DEPT 30PCT

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

Call the VOR default setting.

The default setting corresponds to the setting represented in Fig. 2-332 except
for the MODE setting (SNORM). The selection of the CARRIER FREQ KNOB
STEP parameters is not changed by calling this funciion.

{EC-bus short command :VOR: BRES

Switching on/off an additional cornmunicationfidentification signal (COM/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:FREDQ 1020

input value of the AM modulation depth of the COM/ID signals.
IEC-bus short command :VOR: COM: DEPT 10PCT
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CARRIER FREQ

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

KNOBE STEP DECIMAL Decimal variation according to the current cursor position.

DEFINED  Variation in predefined steps according to the standardized VOR

transmitting frequencies (see table, values in MHz):

Note: If DEFINED is selected, the current RF frequency is aufomatically
switched over to the next VOR fransmitting frequency according to
the table when switching on modulation VOR.

10800 | 10940 | 11080 | 11210 | 112.80 | 11350 | 11420 | 11490 | 11560 | 11630 | 117.05 | 11778
108.05 | 10845 | 11085 | 11215 | 11285 | 11355 | 11425 | 11495 | 11585 | 11635 | 11710 | 11780
108.20 [ 10860 | 111.00 | 11220 | 11290 | 11360 | 11430 | 11500 | 11570 | 14640 | 11715 | 14785
10825 | 10985 | 111.05 | 11225 | 11285 | 11365 | 11435 | 11505 | 11575 | 11645 | 11720 | 11790
10840 ; 108.80 | 111.20 { 11230 | 113.00 | 11370 { 114.46 | 11510 | 11580 | 11650 | 11725 | $17.65
10845 | 10085 | 11125 | 11235 | 11305 | #1375 | 11445 | 44515 | 11685 | 11655 | 19730
108.60 | 190.00 | 14140 | 11240 | 1310 | 11380 | 14450 | 11520 | 11590 | 11660 [ 117.35
108.85 | 11005 | 11145 | 19245 | 11315 | 11385 | 11455 | 11525 | 11585 | 11665 | 117.40
10880 | 110.20 | 11160 | 11250 | 11320 | 11380 | 11460 | 11530 | 11600 | 11675 | 117.45
108.85 | 11025 [ 11165 | 11255 | 11325 | 11385 | 11465 : 11535 | 11605 | 11680 | 11750
108.00 | 11040 | 11180 | 11260 ¢ 11330 | 11400 | 11470 | 11540 | 11610 | 11688 | 11755
302.05 | 11045 | 11185 | 19265 | 11335 | 11405 | 11475 | 11545 | 11645 | 11690 | 1760
109.20 ; 1060 | 11200 | 11270 | 11340 | 11410 | 11480 | 11550 | 11620 | 11695 | 11765
109.26 | 11085 | 11208 | 11275 | 11345 | 11415 | 11485 | 14555 | 11625 | 11700 | 117.70
EXT AM [SENS. 1V/100%] Switching on/off an external modutation signal via socket EXT1.

OFF 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 :VOR:SQUR INTZ, EXT

1038.6002.02

Note: As automatic level monitoring of the external modulation

signal is swifched off in this operating mode, there can
be an overmodulation as a function of the level of the
external signal without a corresponding caution message
being generated.
In order to avoid an overmoduiation, the peak value of
the external signal is to be defimited corresponding to the
sum of the modulation depths of the remaining VOR
signal components.
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2.6.2.7.2 ILS-Glide Siope Modulation (IL.S-GS)

Notes: - The following modulations cannot be set simuftaneously and deactivate one another:
ILS-GS and AM, ILS-GS and PM if SOURCE PM = LFGEN2
IL5-GS and FM if SOURCE FM = LFGENZ

- In the AM, FM, PM and LF-output menu the message “ILS-GS”" is displayed under
LFGENZ if the ILS-GS modulation is activated.

- With setting CARRIER FREQ KNOB STEP= DEFINED, a change to modulation
ILS-LOC automnatically causes the RF frequency to be adapted fo the localizer value
which is coupled fo the glide-siope sstting.

Menu selection: MODULATION-ILS-GS

334.700 000 0 =
FREQUENCY M gw NORM $0Hz 150Hz
LEVEL M % D £.000 0
BM ~ oo 0.00 pA
DIGITAL MOD PULSE é DDM 0.0 @B
LF QUTRUT STEREC |/ Ly (U5 pow
SWEE P YOR f/% SUM OF DBEPTH T osoo
LIST [1Ls-ce ] %UP FREQUENCY 90.0  Hz
MEM SEQ ILS-L0C éaowz& FREQUENCY 150.C Hz
UTILITIES MKR-BCN %UP/DOWN PHASE 0.0 deg
HEL?P g ILS DEFAULT SETTING b
% COM/ID STATE ofF]  ON
% COM/ID FREQUENCY 1020 kHz
% COM/ID DEPTH 10,0 4
12 '
!% LDM KNOB STEF DECIMAL | DEFINED ,
;g CARRIER FREQ KNOB STEP DECTMAL | DEFINED !
% EXT AM ISENS. 1V/100%) TOFF! EXT1 !

Fig. 2-34  Menu MODULATION-ILS-GS (preset setting), fitted with option SM-B6, multifunction
generator

MODE Selection of the IL.S-GS operating mode.

OFF ILS-GS modulation is switched off.
in menus AM, FM, PM and LF-OUTPUT, the original setting
is displayed under LFGEN2Z, the message "ILS-GS" is
eliminated.

NORM ILS-GS modulation is activated,

80 Hz  Amplitude moduiation of the output signal with the $0-Hz
signal content of the ILS-GS signal. The modulation depth of
the 90-Hz signal results from the settings of parameters SUM
OF DEPTH (SOD) and DDM according to:

AM(90 Hz) = 0,5 x (SOD + DDM x 100%)

1038.6002.02 2.68 E-11




SME

Analog Modulations

DDM

DDOM

DDM

FLY

SUM OF DEPTH

UP FREQ

1038.6002.02

150 Hz Amplitude modulation of the output signal with the 150-Hz
signal content of the ILS-GS signal. The modulation depth of
the 130-Hz signal results from the settings of parameters
SUM OF DEPTH (S0D) and DDM acc. {o:

AM (150 Hz) = 0,5 x (SOD DDM x 100%)

{EC-bus short command tILS:STAT ON; TYPE GS; MODE NORM

Difference in Depth of Modulation. Input value of the difference in
depth of modulation between the 90-Hz and the 150-Hz tone of the
ILS-GS moduiation signal. The DDM value is calculated to formula
{parameter UP/DOWN = DOWN):

DDM = [ AM(80 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 in dB.

|EC-bus short command :TLS: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:

DDMpA=DDM x 857 1 uA
IEC-bus short command :ILS:DDM: CURR 0

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

DDM dB = 20 x LOG [(SOD+DDMx100%) / (SOD-DDMx100%)]
IEC-bus short command tILS:DDM:LOG 0

Selection between ILS-GS operating modes UP and DOWN. A change
of the setting automatically changes the sign of the DDM value.

up in operating mode UP, the 150-Hz modutation signail is
predominant, the DDM value is positive.

DOWN In operating mode DOWN, the 90-Hz modulation signal is
predominant, the DDM value is negative.

IEC-bus short command :ILS:DDM:DIR UP

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

{EC-bus short command :TLS:80D s0PCT

input vaiue of the modulation frequency of the antenna lobe arranged
at the top.
IEC-bus short command  :ILS:ULCE S0
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DOWN FREQ

UP/DOWN PHASE

ILS DEFAULT SETTING

COMW/ID STATE

COM/ID FREQUENCY

COM/ID DEPTH

DDM KNOB STEP

CARRIER FREQ KNOB
STEP
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input value of the modulation freq. of the antenna lobe arranged at the
bottom.

IEC-bus short command :ILS:LLOB 150
Note: A variation of one of the ftwo modulation frequencies
causes an aufomatic adapfation of the ofher modulation

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 upper
and lower antenna 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 :ILS:PEAS Odeg

Cali the ILS-GS default setting. The default setting corresponds to the
setting represented in Fig. 2-34 except for the MODE setting
{(=NORM). The selection of the CARRIER FREQ KNOB STEP
parameter is not changed by caliing this function.

IEC-bus short command :IL5:PRES

Switching on/off an additional communication/identification signal
{COM/ID-Signal).

{EC-bus short command :ILS:COM ON

Switching on/off an additional communication/identification signal
{COM/ID-Signal).

IEC-bus short command +ILS:COM:FREQ 1020

input value of the AM modulation depth of the COM/ID signal.
IEC-bus short command :IL3:COM:DEPFT 10PCT

input value of the AM modulation depth of the COM/ID signal.
DECIMAL Decimal variation according to the current cursor position.
DEFINED  Variation between the predefined DDM values:

-0,4000

-0.1750 (Glide Sector)

-0,0910, 0,0450

0,0000 (Glide Path)

+0,0450, +0,0810

+0,1750 (Glide Sector)

+0,4000

Variation between the predefined DDM values:
DECIMAL  Decima! variation according to the current cursor position..

DEFINED Variation in predefined steps according to the
standardized GLIDE-SLOPE transmitting frequencies (see
able).

"Note: Iif DEFINED is selected, the current RF frequency is

autornatically switched over fo the next GLIDE-SLOPE
transmitting frequency acc. to the table when switching on the
maodulation.
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LOC/GS (MHz) | LOC/GS (MHz) | LOC/GS (MHz) | LOC/GS (MHz) | LOC/GS {MHz) | LOC/GS (MHz) | LOC/GS {MHz}
108.10/334.70 1 108.70/33050 | 108.30/332.00 | 109.80/333.80 ¢ 110.50/325.60 | 111.10/331.70 | 111.70/333.50
108.15/334.55 ; 108.75/330.35 | 109.35/331.85 | 109.85/33365 | 11055/32845 | 11115/331.55 | 141.75/33335
108.30/334.10 | 108060/328.30 ¢ 109.50/332.60 1 11010/33440 | 110.70/330.20 | 111.30/33230 | 111.80/331.1C
108,35 /333.95 | 10885/320.18 ¢ 109.55/33245 { 11015/33425 | 110.75/330.05 | 11135733215 111.85/33085
10850732890 | 109.10 331.40 | 109.70/333.20 . 11030/33500 | 110.90/330.80 ; 111.50/332.90
10855732075 | 10915/331.25 | 109.75/7333.05 1 110.35/334.85 | 110.95/33065  111585/33275

EXT AM [SENS. 1V/100%]

1038.6002.02

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 of moduiation

OFF
ON

1EC-bus short command

Note:

depth.

1 ILS:SOUR INTZ,

EXT

As the 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 signal without a corresponding caution
message being generated.

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

2.7
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2.6.2.7.3 ILS-Localizer Modulation {IiLS-L.OC)

Notes: - The following modulations cannot be set simultaneously and deactivate one another:
ILS-LOC and AM
ILS-LOC and PM if SOURCE PM = LFGEN2
ILS-LOC and FM if SOURCE FM = LFGEN?

- In the AM, FM, PM and LF-output menu the note "ILS-LOC* is displayed under
LFGENZ if the ILS-LOC modulation is activated.

- With sefting CARRIER FREQ KNOB STEP= DEFINED, a change to modulation
ILS-GS automatically causes the RF frequency to be adapted fo the glide-siope value

which is coupled to the Jocalizer setting.

Menu selection:.  MODULATION ILS - LOC

108. 100 000 0=
FREQUENCY AM gm
LEVEL M ¥ oo 6.00C ©
BM ” pom 0.000 pA
. it
DIGITAL MOD | PULSE g DM 0.0 dB
LF OUTPUT STEREC f/, TLY LEFT |RIGHT
SWEEP VOR g SUM OF DEBTH 40.0 &
LIST ILS-GS g FREQUENCY 0.0 Hz
MEM SEQ _ LEFT FREQUENCY 150.0 He
UTILITIES VRE-BCH guzm*/amm‘ PHASE 0.0 deg
HELP gzl,s DEFAULT SETTING P
g COM/ID STATE Torr !l on
%coww FREQUENCY 17020 kHz
% COM/ID DEPTH 16.0 % |
r,»// |
EZ DDM KNOB STEP DECIMAL | DEFINED :
;g CRRRIER FREQ KNOB STEP BECIMAL | DEFINED !
(E BXT AM_[SENS. 1v/3008) [OFF | EXT1
Fig. 2-35 Menu MODULATION-ILS-LOC (preset setting), fitted with option SM-B8, multifunction

generator

MODE Selection of the ILS-LOC operating mode.

OFF iLS-LOC modulation is switched off.
In menus AM, FM, PM and LF-OUTPUT the original
setting is displayed under LFGEN2, the note "LS-LOC"
is eliminated.

NORM ILS-LOC modulation is activated.

80 Hz  Amplitude modulation of the output signal with the
90-Hz signal content of the ILS-LOC signal. The
modulation depth of the 80-Hz signal is calculated from
the settings of parameters SUM OF DEPTH (SOD) and
DDM according to:

AM (90 Hz) = 0,5 x (SOD + DDM x 100%)
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DDM

DDM

DDM

FLY

SUM OF DEPTH

1038.6002.02

150 Hz Amplitude moduiation of the output signal with the
150-Hz signal content of the ILS-LOC signal. The
modulation depth of the 150-Hz signal results from the
settings of parameters SUM OF DEPTH (SOD) and
DDM according to:

AM (150 Hz) = 0,5 x (SOD DDM x 100%)

IEC-bus short command :11s:STAT oN: TYPE LOC; LOC:MODE NORM

Difference in Depth of Modulation.

Input value of the difference in depth of modulation between the
80-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(80 Hz) AM (150 Hz) ]/ 100%

If LEFT of parameter LEFT/RIGHT is selected, 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.

IEC-bus short command :IL8:;LOC:DDM ©

Input value of the cument of the ILS indicating instrument
caresponding to the DDM value,

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

DDMpy A=DDM x 8571 u A
IEC-bus short command :ILS:LOC:DDM:CURR O

input of the DDM value in dB.

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

DDM dB = 20 x LOG [(SOD+DDMx100%) / (SODDDMx100%)]
IEC-bus short command :LOC:DDM:LOG

Selection between ILS-LOC operating modes LEFT and RIGHT.
A change of the setting automatically changes the sign of the
DDM value,

LEFT  Inthe 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 value is
positive..

IEC-bus short command :ILS:LOC:DDM;DIR LEFT

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

|IEC-bus short command :ILS:LOC: 50D 40PCT
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LEFT FREQUENCY

RIGHT FREQUENCY

LEFT/RIGHT PHASE

ILS DEFAULT SETTING

COM/D STATE

COM/ID FREQUENCY

COM/ID DEPTH

DDM KNOB STEP

1038.6002.02

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

IEC-bus short command :ILS:LOC:LLOR 90

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

{EC-bus short command :ILS:LOC:RLOB 150
Note: A variation of one of the two modulaftion 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 antenna 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 :ILS:LOC: PHAS (deg

Calling the ILS-LOC default setting.

The default setting 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
calling this function.

IEC-bus short command :ILS:LOC: PRES

Switching on/off an additional cormmunication/identification signal
(COM/ID signal). '

IEC-bus short command :ILS:LOC: COM ON

Switching on/off an additional communication/identification signal
(COM/ID signal).

{EC-bus short command :TLS:LOC:COM: FREQ 1020

input value of the AM moduiation depth of the COM/ID signal.
{EC-bus short command :ILE: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)
-0,0830, -0,0460
C,0000 {Course Line)
+0,0460, +0,0930
+(,1550 (Course Sector)
+0,2000
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CARRIER FREQ KNOB STEP

EXT AM [SENS. 1 V/100%]

1038.6002.02

Selection of the variation of the carrier frequency via the rotary
knob. The seiection is effective on both ILS modulations.

DECIMAL Decimal variation according to the current cursor
position.

DEFINED Decimal variation according to the current cursor
position.

Note: If DEFINED is selected, the current RF frequency is
autornafically switched over to the next LOCALIZER
transmitfer frequency according fo the table when
swifching on the modulation,

Switching on/off an external modulation signal via socket EXT1.
OFF 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 :ILS:SOUR INTZ, EXT

Note: As automatic leve! 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 signal without a corresponding caution message
being generated.
In order to aveid an overmodulation, the peak value of
the external signal is to be delimited corresponding to the
sum of the moduiation depths of the remaining ILS signal
components.,
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2.6.2.7.4 WMarker Beacon

Notes: - The following modulations cannot be set simultaneously and deactivate one another:
MKR-BCN and AM, MKR-BCN and PM if SOURCE PM = LFGEN2
MKR-BCN and FM if SOURCE FM = LFGEN?2
- In the AM, FM, PM and LF-output menu the note "MKR-BCN" is displayed under
LFGENZ2 if the MKR-BNC modulation is activated.

Menu selection: MODULATION-MKR-BCN

75. 000 000 0 ==

FREQUENCY MARKER EEACON STATE [OFE| ON
LEVEL
MRRKER FREQ 400] 1300 3000 He
DIGITAL MOD ; MARKER DEBTH 95.0 3
LF OUTPUT
SWEEP : COM/ID STATE OFF ] ON

LIST 5 COM/ID FREQUENCY T020.0 He
MEM SEQ FLS- L COM/ID TEPTH 5.0

UTILITIES
CARRIER FREQ KNOB STEP DEFINE

Fig. 2-36  Menu MODULATION-MKR-BCN (preset settings), fitted with option SM-B6, multifunction

generator.

MARKER BEACON STATE Swilching on and off the marker-beacon signal.
|IEC-bus short command :MBE:STAT ON

MARKER FREQ Switching on and off the marker-beacon signal.
IEC-bus short command :MBE: FREQ 400

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

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

COM/ID FREQUENCY input value of the frequency of the COMAD signal.
IEC-bus short command :MBE:COM:FREQ 1020

COM/ID DEPTH input vaiue of the AM modulation depth of the COM/ID signal.
IEC-bus short command :MEE:COM:DEPET SPCT
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CARRIER FREQ KNOB STEP Selection of the variation of the carrier frequency via the rotary
knob.,

DECIMAL  Decimal varation according to the current cursor
position.

DEFINED  Variation in predefined steps according to the
standardized marker beacon transmitter frequencies
(s. table, val. in MHz).

Note: If DEFINED js 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 | 74900 | 74.975 7050 | 75425 Y5200 1 75275 ] 75.380

74825 | 74700 | 74775 | 74850 | 74925 | 75.000 75075 | 75150 75225 | 75300 | 75375

74850 | 74725 | 74800 | 74875 | 74950 1 75.005 75100 | 75175 | 75250 | 75325 | 75.400
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2.6.3 Digital Modulation

The SME offers the following digital modulations (option SME-B11, DM coder);

e GMSK for GSM/PCN {Global System for Mobile Cornmunications/
Personal Communication System)
CDPD (Cellular Digital Packet Data)
MC9 {French Commiunication network)
MOBITEX {Mobile data system)
DSRR (Digital Short Range Radio)
MD24toMD182 (Standards according to ETS specifications)
* GFSK for DECT (Digital European Cordless Telephony)
cT2 {Cordiess Telephony)
CT3 {Cordless Teiephony)
o QPSK for NADC (North American Digital CeHular)
PDC {Pacific Digital Cellular)
TFTS (Terrestrial Flight Telephone System)
APCO25 (Association of Public Safety Communications Officers,
Project 25)
TETRA (Irans European Trunked Radio)
MSAT {Mobile Satellite)
INMARSAT-M  (Internationa! Maritime Satellite)
s FSK for POCSAG (Post Office Code Standardization Advis