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6 FUNCTION

HELP STATUS MOD
ON/OFF

RF
ON/OFF

HELP* Indicates context-sensitive auxiliary text.

STATUS* Indicates the instrument status.

MOD
ON/OFF Switches on/off the modulation selected in

Utilities -  ModKey.

RF
ON/OFF Switches on/off the RF signal.

⇒ Cf. Chapter 4, Sections "The Help System", "Status",
and Chapter 3, Section "Use of [MOD ON/OFF] and
[RF ON/OFF] keys".

* Exit the menus using the [BACK] key.

7 

PULSE EXT ALC RF 50W

PULSE Input for triggering the pulse generator or
for direct control of the pulse modulation.

EXT ALC Input detection voltage of an external level
detector.

RF 50 Ω Output RF signal.

⇒ Cf. Chapter 4, Section "Switch On/Off Internal Level
Control", Section "Pulse Modulation" and Section
"[RF ON/OFF] Key".

8 

PRESET LOCALERROR

PRESET Establishes a defined instrument status.

ERROR* Indicates error and caution messages.

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

⇒ Cf. Chapter 1, Section "Preset Settings", Chapter 9,
"Error Messages" and Chapter 6, "Remote Control".

* Exit the menus using the [BACK] key.

Fig. 1-1 Front panel view
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9 QUICK SELECT

ASSIGN MENU1 MENU2

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 menu1 stored.

MENU2 Activates menu2 stored.

⇒ Cf. Chapter 3, Section "Quick Selection of Menu
(QUICK SELECT)".

10 ON/OFF SWITCH

O

I

The On/Off switch switches the instrument on ("I") or off
("O").
For this it is necessary that the power supply switch on the
rear of the instrument be set to On.

⇒ Cf. Chapter 1, Section "Switching On/Off the
Instrument".

Fig. 1-1 Front panel view
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1

REFLF

LF Output LF signal of the internal LF-generator.

REF Output of the internal 10-MHz-reference signal
with reference internal.
Input for external reference frequency 10 MHz with
reference external.

⇒ Cf. Chapter 4, Sections "LF Output" and
"Internal/External Reference Frequency (REF OSC)".

2

Power supply connector and

fuse holder

⇒ Cf. Chapter 1, Section “Power Fuses”.

3 AUX

Interface for direct control of additional, external devices.

Pin Designation Assignment

1 MARKER Marker signal output for sweep mode.

2 BLANK Blanking signal input for sweep mode.

3 TRIGGER Trigger input for sweep, memory

sequence and list modes.

4 STOP Input for stopping the sweep.

5 Z-AXIS combined MARKER/BLANK signal.

6 - 9 GROUND

Fig. 1-2 Rear panel view
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4

RS-232 RS-232-C interface
used for software update and remote control. The
pin assignment corresponds to the pin assign-
ment of a PC.

⇒ Cf. Chapter 5, Section "Interface RS-232-C".

5

SCPI625 IEEE 488

IEC 625 IEC-bus (IEEE 488)

IEEE 488 Interface for Remote Control

⇒ Cf. Chapter 5 "Remote Control".

6
IF

IF input for DC...700 MHz (only with Option SMR-B23/-
SMR-B24).

7

EXT 1 EXT 2 EXT ALCPULSE

EXT1 Relocation of EXT1 input from the front to
the rear panel of the instrument. Only with
option SMR-B19/SMR-B20.

EXT2 Relocation of EXT2 input from the front to
the rear panel of the instrument. Only with
option SMR-B19/SMR-B20.

PULSE Relocation of PULSE input from the front to
the rear panel of the instrument. Only with
option SMR-B19/SMR-B20.

EXT ALC Relocation of EXT ALC input from the front
to the rear panel of the instrument. Only
with option SMR-B19/SMR-B20.

Fig. 1-2 Rear panel view
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8

X AXIS V / GHz TRIG / STOP

X-AXIS Output voltage ramp 0 to 10 V in the sweep
operating mode.

V/GHz Output of frequency-proportional voltage.
Selectable from 0.5 V/GHz to 1 V/GHz.

TRIG/STOP Input to trigger sweep, memory sequence,
list mode and to stop the sweep.

⇒ Cf. Chapter 4, Sections "Sweep Inputs" and "Sweep
Outputs".

9

PULSE / VIDEO SYNCRF

RF Relocation of RF input from the front to the
rear panel of the instrument. Only with
option SMR-B19/SMR-B20.

PULSE/VIDEO Output of pulse generator or video output
(only with Option SMR-B14).  

SYNC Output SYNC signal for pulse modulation.

⇒ Cf. Chapter 4, Sections "Pulse Modulation" and
"PULSE/VIDEO Output".

Fig. 1-2 Rear panel view
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2 Short Tutorial

The present chapter contains a short tutorial with sample settings allowing the users to operate
immediately the instrument.

Sample Setting for First Users

Setting frequency and level of the RF output signal

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

- frequency 2.5 GHz

- level 10 dBm

Operating steps Explanantions

PRESET
Reset the instrument to the defined
state.

. 52FREQ G
n

DATA INPUT

[dBµV]

Set the frequency to 2.5 GHz.

The menu cursor marks the
permanent frequency indication.

01LEVEL

 DATA INPUT

x1
ENTER dB(m)

Set the level to 10 dBm.

The menu cursor marks the
permanent level indication.

  BACK
Reset the menu cursor to the menu
field.



Sample Setting for First Users SMR

1104.3430.12 E-12.2

AM modulation of the output signal

The output signal is to be amplitude-modulated next.

- AM modulation depth 15.5 %

- AM signal 3-kHz sine

Operating steps Explanations

.
    Modulation 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select menu Modulation using rotary
knob.

Press [SELECT] key or rotary knob.
The submenu is displayed.

.
           AM  

.

MENU / VARIATION

SELECT

MENU / VARIATION Select submenu AM.

Press [SELECT] key or rotary knob.

The AM setting menu is displayed.

.
     AM Depth 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select parameter AM Depth using
rotary knob.

Press [SELECT] key or rotary knob.

The menu cursor marks the setting
value.

 DATA INPUT

x1
ENTER

1 5 5.

Enter modulation depth 15.5 % and
acknowledge using [x1/Enter] key.

  BACK
Reset menu cursor to AM Depth
using [BACK] key.

.
     AM Source 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select AM Source using rotary knob.

Press [SELECT] key or rotary knob.

A pop-up menu displays the current
1-out-of-n selection.
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Operating steps Explanantions

.
        LFGen 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select LF generator as modulation
source using rotary knob.

The selection mark marks LFGen.

Press [SELECT] key or rotary knob.
The cursor is set back to AM Source.

.
        LFGen Freq 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select parameter LFGen Freq using
rotary knob.

Press [SELECT] key or rotary knob.
The menu cursor marks the current
frequency selection.

.
            3k  

.

MENU / VARIATION

SELECT

MENU / VARIATION Set the frequency of the LF generator
to 3 kHz.

The selection mark marks 3 kHz.
Press [SELECT] key or rotary knob.
The AM modulation setting is
completed.
The indications on the display are
represented in Fig. 2-1.

Fig. 2-1 Display for AM setting
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Setting the step width

Subsequently to the above setting, 4.2 GHz as new RF frequency and 12 kHz as the step width for the
RF frequency variation are set in the following.

Operating steps Explanations

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

.
      Frequency 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select menu Frequency using rotary
knob.

Press [SELECT] key or rotary knob.
The frequency setting menu is
displayed.

.
      Frequency 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select parameter Frequency.

Press [SELECT] key or rotary knob.
The menu cursor marks the setting
value.

. 24 G
n

DATA INPUT

[dBµV]

Enter frequency 4.2 GHz.

Press [SELECT] key or rotary knob.
The menu cursor is set back to
Frequency.

.
   Knob Step User 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select parameter Knob Step User
using rotary knob.

Press [SELECT] key or rotary knob.

5.2 k
m

DATA INPUT

1
mV

Enter step width 12 kHz.

SELECT

Press [SELECT] key or rotary knob.
The menu cursor is set back to Knob
Step User.
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Operating steps Explanations

.
          Knob Step 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select parameter Knob Step using
rotary knob.
Press [SELECT] key or rotary knob.

A pop-up menu displays the available
settings.

.
          User 

.

MENU / VARIATION

SELECT

MENU / VARIATION Select User (user-defined step width)
using rotary knob.

This results in step width 12 kHz
being used in the case of variation
using the rotary knob.

Press [SELECT] key or rotary knob.
The menu cursor is set back to Knob
Step.

Fig. 2-2 Display for pattern setting
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3 Manual Operation

This chapter shows the design of the display and describes the manual control of the microwave signal
generator, for example calling up of menus, selection and editing of parameters, use of the list editor
and the SAVE/RECALL function. This chapter also contains an overview of menus showing the
functions available for the instruments and its options.

It is useful to read the sample settings for first users in Chapter 2, "Short Tutorial".

Design of the Display

(1)

(2)

(3)

Fig. 3-1 Design of the display

(1) Header field 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.

(2) Status line The status line indicates at the left the menu path of the current menu and at the
right the operating mode and operating state of the instrument. Error messages and
notes for caution are also displayed in the status line.

(3) Menu fields The indication fields below the status line are reserved for the menu
representations. The image contents of these fields change as a function of the
menu selected.

The lowest menu level shows the setting menu with the current settings of the
selected menu. Settings are made in select or input windows which open when the
current setting is activated.

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

Digit cursor As a bright field, the digit cursor marks the position which can be
varied by means of the rotary knob in a value indication.
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Basic Operating Steps

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].

Calling the menus

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

Rotary knob Rotary knob [VARIATION] moves the menu cursor over the positions of a menu level
to be selected.
If a scrollbar is visible at the right-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.

If the rotary knob is pressed after a position has been selected, the lower menu level
or the respective settings are called. The rotary knob hence has the same function
as the [SELECT] key.

If the rotary knob is pressed while [BACK] is selected, the menu cursor wraps back
to the menu last called.

[SELECT] key The [SELECT] key acknowledges the selection marked by means of the menu
cursor. Depending on the position, the next lower menu level or the the respective
setting is called.

[BACK] key The [BACK] key

- returns 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.

Fig. 3-2 Modulation - AM Menu
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Selection and Change of Parameters

Select parameter À Set the menu cursor to the name of the parameter desired using the rotary
knob, e.g. to AM Depth in the AM menu, cf. Fig. 3-2.

Change setting
value

À Select parameter.

À Press [SELECT] key or rotary knob.
The menu cursor changes from the parameter selected in the left-hand
column of the setting menu to the setting value on the right, e.g. from AM
Depth to 30%, cf. Fig. 3-2.

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

À Enter further digits.

À 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.

À Press [BACK] key or mark selection BACK using rotary knob and then press
rotary knob.

The menu cursor wraps back to the appropriate parameter.

Using rotary knob À Set the digit cursor (bright field) to the position of the setting value to be
varied using keys [Ø] [×].

À Turn rotary knob.
The value 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 setting menu (Frequency or Level), the step width is
entered as Knob Step User and the Knob Step set from Decimal
to User. To point to the fact that the step width has been
converted to the value programmed, the bright field as a symbol
of the digit cursor disappears in the respective value indication.
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1-out-of-n selection À Select parameter.

À Press [SELECT] key or rotary knob.
A pop-up menu displays a selection of settings.

À Set the menu cursor to the position desired within the 1-out-of-n selection
using the rotary knob or cursor keys [⇐] [⇒].

À Press [SELECT] key or rotary knob.
The setting is made.
The pop-up menu is closed and the current setting is indicated at the right
margin of the display.

À Press [BACK] key or mark selection BACK using rotary knob and then press
rotary knob.

The menu cursor wraps back to the next higher menu level.

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 À Establish the desired operating status of the current menu.

À Press [ASSIGN] key.

À Press [MENU1] or [MENU2] key.
The current menu is stored as menu1 or menu2. That is to say, 2 menus
can be stored in total.

Call menus À Press [MENU1] or [MENU2] key.
Menu1 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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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].

[FREQ] / [LEVEL] keys À Press [FREQ] or [LEVEL] key.
The frequency or the level indication in the header field of the display is
marked. The current menu at the display is maintained.

À Alter the value via a value input or the rotary knob.

À Press [BACK] key or rotary knob.
The menu cursor wraps to the position marked last in the menu.

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

RF signal and modulation can be switched on/off without menu operation as well using keys
[RF ON/OFF] and/or [MOD ON/OFF] (cf. Sections "[RF ON/OFF] Key" and "[MOD ON/OFF] Key").

[RF ON/OFF] key À Press [RF ON/OFF] key.
The RF output signal is switched on/off.

IEC/IEEE-bus short command: :OUTP:STAT ON

[MOD ON/OFF] key À Press [MOD ON/OFF] key.
Modulation is switched on/off.

A direct IEC-bus command is not available. The modulations have to be
switched on and off in the respective modulation submenus.

Changing Unit of Level

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

Change level unit À Activate Level parameter.

- Press [LEVEL] key or

- set menu cursor in the level menu to the setting value of the Amplitude
parameter.

À Press the unit key with with the desired level unit.
The level is indicated in the desired unit.
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Correction of Input

Digits can be corrected by one of the following keys before the input is confirmed by the [Enter] key:

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

[BACK] key Pressing the [BACK] 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.

[FREQ]/[LEVEL] keys In the case of a frequency or level input by means of the [FREQ] or [LEVEL]
keys, pressing the [FREQ] and/or [LEVEL] key again deletes the entire input.  
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List Editor

The SMR offers the facility of generating lists for automatic sequences (list mode, memory sequence) or
for user-defined level correction (Ucor). The lists consist of elements (pairs of values) which are defined by
an index and at least one parameter per index. Each list is assigned a separate name and selected by
means of this name. Access to the lists is made in the associated menus. For example, sequences of
frequency and level value pairs can be accessed in the List menu. How to generate and edit lists is
explained in detail in this section by the example of the List mode (List menu, see Fig. 3-3).

Menu selection: List

Fig. 3-3 List menu

The settings for Mode, Reset List, Current Index etc are not relevant for the general description of the
list editor. They are described in greater detail in chapter 4 in section "List Mode".

The Select List, Delete List and Edit List lines are always displayed. They are intended for the selection
and deletion of lists and for the calling of editing functions.

Select List Opens a window in which a list out of 10 lists can be selected. In this line, the
currently active list is displayed (see section "Select List").

Delete List Opens a window from which a list can be selected whose contents are to be
deleted (see section "Delete List").

Edit List Selection of editing functions for list editing. When this item is selected, a pop-up
menu with the following editing functions opens (see section "Edit List"):

Insert Insertion of elements into a list

Fill Filling of a list with elements

Edit/View Editing of individual elements of a list

Delete Deletion of elements of a list
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Edit List

When Edit List is selected, a pop-up menu with the editing functions opens.

Insert editing function (see Fig. 3-6)

The Insert function inserts a desired number of elements with constant or linearly increasing/decreasing
values ahead of the element with the indicated start index. All elements already existing from the start
index are shifted so that they come at the end of the range of elements to be inserted.

Elements are inserted in a list according to the following procedure:

When Insert has been selected, the menu cursor is on the Insert At menu item.

À Press the [SELECT] key or the rotary knob.
The menu cursor is on the value for At.

À Vary the index value by means of the rotary knob or enter an index value using the numerical keys
and the [ENTER] key.

À Press the [SELECT] key or the rotary knob.
The menu cursor is on the value for Range.

À Vary the Range value by means of the rotary knob or enter a value using the numerical keys and the
[ENTER] key.

À Press the [SELECT] key or the rotary knob.
The menu cursor is on the value for Start Frequency.

À Vary the start value for the frequency by means of the rotary knob or enter a value using the
numerical keys and the  [ENTER] key.

À Press the [SELECT] key or the rotary knob.
The menu cursor is on the value for Increment Frequency.

À Vary the value of the increment by means of the rotary knob or enter a value using the numerical keys
and the [ENTER] key.

À Press the [SELECT] key or the rotary knob.
The menu cursor is on the value for Power.

À Vary the start value for the power by means of the rotary knob or enter a value using the numerical
keys and the [ENTER] key.

À Press the [SELECT] key or the rotary knob.
The menu cursor is on the value for Increment Power.

À Vary the value of the increment by means of the rotary knob or enter a value using the numerical keys
and the  [ENTER] key.

À The cursor is on Execute. Press the [SELECT] key or the rotary knob to execute the insertion. The
menu cursor goes back to Edit List.

Upon pressing the [BACK] key, the editing window is exited without any change being made.  The menu
cursor goes back to Edit List.
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Edit/View editing function (see Fig. 3-8)

The Edit/View function allows viewing of a complete list or editing individual values of a list.

If the cursor is on a value in the leftmost column of the list, the Edit/View mode can be exited by
pressing the [BACK] key. The menu cursor goes back to Edit List.

There is no storage function for the list. This means that any modification of the list will be transferred to
the internal data set and will be effective on exiting the Edit/View function.

Selection: Edit

Fig. 3-8 Edit editing function

List Indication of list number

Free Available space. Free 1900, for example, means that there is free space for a
total of 1900 pairs of values (elements) in the list memory.

Len Occupied space. Len 0100, for example, means that the current list occupies
100 elements in the list memory.

Selection of index À Select an index by means of the rotary knob or enter an index value by
means of the numerical keys.

Editing of parameters À Select the parameter (frequency, power) to be edited by means of the
[SELECT] key or the rotary knob.

À Vary the numerical value by means of the rotary knob or enter a numerical
value using the numerical keys and the  [ENTER] key.

À Upon pressing the [BACK] key, the menu cursor goes back to the column
left of the current column or to the Edit List menu.
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Delete editing function (see Fig. 3-9)

The Delete function deletes the elements of the indicated range. After a delete no gap is left in the list
but the remaining elements move up. If the indicated range extends beyond the end of the list, the
elements until the end of the list are deleted.

The inputs for deleting elements from a list are the same as for inserting elements into a list, see "Insert
editing function".

Upon pressing the [BACK] key, the editing window will be exited without any change being made. The
menu cursor goes back to Edit List.

Selection: Delete

Fig. 3-9 Delete editing function

Delete At Input of first element to be deleted in a list

Range Number of elements to be deleted

Execute Starts the deletion. After the execution of the function, the menu cursor goes
back to Edit List.
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SAVE/RECALL – Storing/Calling of Instrument Settings

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

Operating Steps Explanations

SAVE

 DATA INPUT

x1
ENTER

1 2 dB(m)

Store current instrument setting in
memory location 12.

RCL

 DATA INPUT

x1
ENTER

1 2 dB(m)

Call instrument setting of memory
location 12.

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

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

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

The parameter Exclude From Recall 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"

Note: The contents of lists, as they are used for the List mode or for user correction (Ucor), is not
saved in the SAVE memory. It is stored under the respective list name and can be called. If
instrument settings are called which go back to list data such as level setting using Ucor,
the current list contents is used. If this has been altered, it is not identical to the list
contents at the point of storing any more.
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Menu Summary

Frequency

Level
ALC
Ucor
EMF

Level

AM
FM
Pulse

Modulation

ASK
FSK

Digital Mod

LF Output

Freq             
Level           
LFGen            (Option SMR-B5)

Sweep

List

Mem Seq

Display
System
Ref Osc
Protect
Calib
Diag
Test
ModKey
Aux I/O
Setup

Utilities

Help

GPIB
RS232
Security
Language

Config
TPoint
Param

Ref Osc
Level
MainboardB
LFGen
Loop Gain

(Option SMR-B5)
(Option SMR-B5)

(Option SMR-B5)
(Option SMR-B5)

(Option SMR-B5)

Pulse Output (Option SMR-B14)

IF Input (Option SMR-B23/24)
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4 Instrument Functions

This chapter describes the functions of the instrument and its options which can be activated manually
via menus or by remote control (frequency and level settings, analog and digital modulations, sweep, list
mode, memory sequence and general functions not directly related to signal generation).

RF Frequency

The RF frequency can be set directly using the [FREQ] key or via the Frequency menu.

In the Frequency menu, the frequency of the RF output signal is entered and indicated under
Frequency.

In frequency settings made with the [FREQ] key, an arithmetic offset is taken into account. Such
settings are indicated in the header line of the display. This makes it possible to enter the desired output
frequency of subsequent units, if any (eg mixers). The offset and the multiplier can also be entered in
the Frequency menu (see next section: "Frequency Offset and Multiplier").

Note: Further settings: Frequency sweep Sweep menu
LF frequency Modulation menu

LF Output menu
Int./ext. reference frequency Utilities - Ref Osc menu

Menu selection: Frequency

Fig. 4-1 Frequency menu (preset setting)  

Frequency Input value of RF frequency at RF output connector.

IEC/IEEE-bus command :SOUR:FREQ 10E9

Offset Input value of frequency offset, for example of subsequent mixer.

IEC/IEEE-bus command :SOUR:FREQ:OFFS 0

Multiplier Input value of multiplier, eg subsequent frequency multiplier.

IEC/IEEE-bus command :SOUR:FREQ:MULT 1
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RF Level

The RF level can be set directly using the [LEVEL] key  or via the Level - Level menu.

In the Level - Level menu, the set RF output level is entered and indicated under Amplitude.

In level settings made with the [LEVEL] key, the offset of a subsequent attenuator/amplifier is taken into
account (see section "Level Offset"). This makes it possible to enter the desired level at the output of
subsequent units. The offset can also be entered in the Level - Level menu under Offset.

dBm, dBµV, mV and µV can be used as level units. The four unit keys are labelled with the respective
units. To change to another level unit, simply press the corresponding unit key.

Note: - The note "Unleveled" appears in the status line if the displayed level is not attained. The
maximum possible RF output level varies depending on the model and the options fitted
(see data sheet).

- Further settings:Level Sweep Sweep menu

Menu selection: Level - Level

Fig. 4-3 Level menu, with option SMR-B15, attenuator 20 GHz

Amplitude Input value of RF level at RF output connector

IEC/IEEE-bus command SOUR:POW -30

Offset Input value of level offset of a subsequent attenuator/amplifier. Input value in
dB (see section "Level Offset").

IEC/IEEE-bus command SOUR:POW:OFFS 0

Limit Input value of level limit. This value indicates the upper limit of the level at the
RF output connector. A warning is output in the status line if an attempt is
made to set a level above this limit.

IEC/IEEE-bus command :SOUR:POW:LIM 16 dBm
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Attenuator Mode Auto Normal setting. The mechanically switched attenuator switches in
steps of 10 dB at fixed points.

IEC/IEEE-bus command :OUTP:AMOD AUTO

Fixed Level settings are made without switching the attenuator (see
section "Non-Interrupting Level Setting").

IEC/IEEE-bus command :OUTP:AMOD FIX

Atten Fixed Range Indicates the level range of non-interrupting level setting in "Attenuator Mode
Fixed".

Knob Step User Input value of step size of level variation via rotary knob. The RF level is varied
by the entered step size if Knob Step is set to User.

IEC/IEEE-bus command :SOUR:POW:STEP 1

Knob Step Decimal The variation step size corresponds to the position of the digit cursor.

User User-defined, the variation step size is as entered under Knob Step
User.

Power Resolution Selection of resolution of level display

0.1 dB The resolution of the level display is 0.1 dB.

0.01 dB The resolution of the level display is 0.01 dB.

Power On State Selection of status to be assumed by RF output after power-up of the
instrument.

RF Off The RF output is switched off.

Previous Setting The RF output assumes the status active before switch-off.

IEC/IEEE-bus command :OUTP:PON ON

Exclude from Recall Off Normal setting. The stored RF level is loaded too when instrument
settings are loaded with the [RCL] key or with a memory sequence.

IEC/IEEE-bus command :SOUR:POW:RCL INCL

On The stored RF level is not loaded when instrument settings are
loaded, ie the current level setting is maintained.

IEC/IEEE-bus command :SOUR:POW:RCL EXCL
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Level Offset

On the SMR, it is possible to enter an offset for a subsequent attenuator/amplifier, if any, in the Level
menu. The offset is taken into account in the display in the header line (see below), which represents
the level value of the signal at the output of the subsequent unit (see Fig. 4-4).

The level of the RF output signal is therefore calculated from the amplitude and offset entered in the
Level - Level menu as follows:

RF output level = amplitude - offset

The entered offset has no influence on the RF output signal of the SMR; the offset is only taken into
account in the displayed level value. The value with the offset can be directly entered with the [LEVEL]
key.

The RF output level of the SMR is indicated in the Level - Level menu.

Input value
Offset

RF output level

Attenuator/
Amplifier

Value displayed

SMR

Fig. 4-4 Typical setup with level offset

Non-Interrupting Level Setting

(With option SMR-B15, 20 GHz attenuator (SMR20, SMR27), or SMR-B17, 40 GHz attenuator (SMR30,
SMR40).

With Attenuator Mode Fixed, non-interrupting level setting is performed. Electronic attenuator switching
is used instead of interrupting, mechanical attenuator switching.

If the level falls below the permissible variation range, the warning "Level underrange" is output in the
status line of the display; if it attains or goes beyond the upper limit value, the warning "Unleveled" is
output. With underrange or overrange, level accuracy and spectral purity are no longer guaranteed.
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Switching On/Off Automatic Level Control (Alc)

Settings for automatic level control (ALC) can be made in the Level – Alc menu.

When level control is switched off (ALC State Off), switchover is made to a sample-and-hold mode. In
this mode, level control is switched on automatically for a short time after each level or frequency setting
and the level control is held at the value attained. Level control OFF is used in multisource
measurements to improve intermodulation suppression.

The basic functions of level control are shown in Fig. 4-5.

Synthesizer Level control RF amplifier

Integrator
Differential
amplifier

Reference voltage

Internal
detector

+
-

Fig. 4-5 Basic principle of level control of SMR

Fig. 4-6 illustrates an example of external level control.

Power meter NRVS Signal generator SMR

Power sensor

DC

DC FREQ V/GHz

RF

EXT ALC

DUT

Fig. 4-6 Example of external level control with power meter
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Menu selection: Level - Alc

Fig. 4-7 Level - Alc menu (preset setting)  

State On Normal status. Internal level control is switched on permanently.

Off Internal level control is switched off. No AM or ASK is possible in
this status.

IEC/IEEE-bus command :SOUR:POW:ALC OFF

Search Once Manual brief switch-on of level control for level calibration in the ALC State Off
mode.

IEC/IEEE-bus command :SOUR:POW:ALC ON;ALC OFF

Source Selection of detector for level control

Int The internal detector is switched on.

IEC/IEEE-bus command :SOUR:POW:ALC:SOUR INT

Diode A diode detector can be connected to the EXT ALC input.

IEC/IEEE-bus command :SOUR:POW:ALC:SOUR DIOD

Pmeter A power meter can be connected to the EXT ALC input.

IEC/IEEE-bus command :SOUR:POW:ALC:SOUR PMET

Power Meter Type Selection of power meter

R&S NRVS Power Meter NRVS from Rohde & Schwarz

HP436A/HP437/HP438A Power Meter HP436A, HP437 or HP438A from
Hewlett Packard

IEC/IEEE-bus command :SOUR:POW:ALC:SOUR:PMET RS_NRVS

Reference Input value of reference voltage for operation with an external diode detector or
a power meter from Hewlett Packard.

IEC/IEEE-bus command :SOUR:POW:ALC:REF 1
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User Correction (Ucor)

The "User correction" function can be used to create and activate lists in which level correction values
are assigned to arbitrary RF frequencies.

Up to 10 lists with a total of 160 correction values can be compiled. For frequencies not included in the
list, level correction values are determined by interpolation based on the nearest correction values.

When user correction is switched on, Ucor (user correction) is displayed in the header field in addition to
the level. The RF output level is the sum of both values.

Level + Ucor = output level

If an offset is selected at the same time, the displayed level value is the difference between the
amplitude and the offset entered in the Level menu.

Amplitude − offset = level

With automatic level correction, the Ucor lists can be automatically filled with measured values.

User correction is active in all operating modes when switched on.

Menu selection: Level - Ucor

Fig. 4-8 Level - Ucor menu

State Switching on/off user correction

IEC/IEEE-bus command :SOUR:CORR ON

Select List Selection of a list or generation of a new list
(see chapter 3, section "List Editor")

IEC/IEEE-bus command :SOUR:CORR:CSET "UCOR1"

Delete List Deletion of a list (see chapter 3, section "List Editor")

IEC/IEEE-bus command :SOUR:CORR:CSET:DEL "UCOR2"

Edit List Selection of editing mode for modifying a selected list
(see chapter 3, section "List Editor")
IEC/IEEE-bus commands

:SOUR:CORR:CSET:DATA:FREQ 10.5GHz, 10.7GHz,...
:SOUR:CORR:CSET:DATA:POW 1dB, 1.9dB, 1.2dB,...
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Menu selection: Level - Ucor

Fig. 4-9 Ucor - Level menu

Ucor Indication of list item number.

Free Available space. Free 150, for example, means that there is free space for a
total of 150 pairs of values (elements) in the list memory.

Len Occupied space. Len 010, for example, means that the current list occupies
10 elements in the list memory.

[RF ON/OFF] Key

The RF output signal can be switched on and off with the [RF ON/OFF] key. This does not influence the
current menu. When the output signal is switched off, "RF Off" appears in the header field with the level
display. With RF Off, the 50 Ω source impedance is maintained.

IEC/IEEE-bus command :OUTP OFF
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Modulation - General

In addition to pulse modulation (PULSE), the SMR offers the following modulation types if it is fitted with
the option SMR-B5:

• linear and logarithmic amplitude modulation (AM),

• frequency modulation (FM),

• digital modulation types (ASK and FSK).

For the analog modulation types, internal or external modulation sources can be used. For the digital
modulation types, only external modulation sources can be used.

Modulation Sources

Internal modulation source

For AM and FM, an internal modulation generator (Lfgen) is available. For more information see section
"LF Generator".

For internal pulse modulation, the instrument can be equipped with a pulse generator (option SMR-B14).
For more information see section "Pulse Generator".

External modulation source

The input connectors to be used for feeding the various types of external modulation are listed in Table 4-1.
External AM and FM can be AC- or DC-coupled.

Table 4-1 Input connectors for external modulation

Inputs

Modulation EXT1 EXT2 PULSE

AM X

FM1 X X

FM2 X X

PULSE X

ASK X

FSK X
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Table 4-3 Modulation types which cannot be active simultaneously
(AM, FM, ASK and FSK only with option SMR-B5)

AM
INT1

AM
INT2

AM
EXT1

AS
K

FM1
INT1

FM1
EXT1

FM1
EXT2

FM1
FSK

FM2
INT2

FM2
EXT1

FM2
EXT2

FM2
FSK

AM INT1 � � �

AM INT2 � �

AM EXT1 � � � X X

ASK � � � X X

FM1 INT1 � � �

FM1 EXT1 X � � � X

FM1 EXT2 � � �

FM1 FSK X � � � X

FM2 INT2 � � �

FM2 EXT1 X X � � �

FM2 EXT2 � �

FM2 FSK X X � � �

X Mutual switch-off with manual control
� Switch-off by 1-out-of-n selection

[MOD ON/OFF] Key

The various types of modulation can be switched on and off directly using the [MOD ON/OFF] key or via
the Modulation menu. If switch-on is made using the [MOD ON/OFF] key, the modulation sources which
are set in the modulation menus are used.

The [MOD ON/OFF] key can be effective either for all types of modulation or only for a selected
modulation. The selection of modulation types for which the [MOD ON/OFF] key is to be effective is
made in the Utilities – Mod Key menu.

If only one type of modulation is selected, it is switched on or off each time the [MOD ON/OFF] key is
pressed.

If all modulation types are selected, the [MOD ON/OFF] key has the following effect:

• If at least one modulation type is active:
Pressing the [MOD ON/OFF] key switches off all active modulation types. The modulation types
which were active are stored.

• If no modulation type is active:
Pressing the [MOD ON/OFF] key switches on the modulation types that were last switched off with
this key.
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Analog Modulation

Amplitude Modulation

Settings for linear and logarithmic amplitude modulation can be made in the Modulation - AM menu.

Note: - The maximum guaranteed level of the SMR varies depending on the model and the
options fitted (see data sheet). The specified AM data are valid only up to 6 dB below the
maximum level in each case. For level values exceeding this threshold, AM data are
guaranteed only if the modulation depth is decreases linearly.

– If the set modulation depth is too large, "WARNING" is output in the status line and, after
pressing the ERROR key, the message "WARN -221 Settings conflict; modulation forces
peak level into overrange" is displayed.

Menu selection: Modulation - AM

Fig. 4-10 Modulation - AM menu (preset setting)  

AM Depth Input value of modulation depth
IEC/IEEE-bus command :SOUR:AM 30PCT

AM Source Selection of modulation source

IEC/IEEE-bus command :SOUR:AM:SOUR INT1; STAT ON

Scan State Switching on/off logarithmic amplitude modulation

IEC/IEEE-bus command :SOUR:AM:SCAN ON

Ext1 Coupling Selection of AC or DC coupling with external modulation source

IEC/IEEE-bus command :SOUR:AM:EXT1:COUP AC

Ext2 Coupling Selection of AC or DC coupling with external modulation source

IEC/IEEE-bus command :SOUR:AM:EXT2:COUP AC

Ext1 Impedance Selection of input impedance for external input EXT1

IEC/IEEE-bus command :SOUR:AM:EXT1:IMP 100kOhm

Ext2 Impedance Selection of input impedance for external input EXT2

IEC/IEEE-bus command :SOUR:AM:EXT2:IMP 100kOhm

Lfgen Freq Selection of frequency of LF generator

IEC/IEEE-bus command :SOUR:AM:INT:FREQ 1kHz

Lfgen Shape Selection of waveform of LF generator

IEC/IEEE-bus command :SOUR2:FUNC SIN




