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R&S FSC Putting into Operation

1 Putting into Operation

For details refer to the Quick Start Guide, chapter 1 "Putting into Operation" and chapter 2 "Preparing
for Use".
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2 Getting Started

For details refer to the Quick Start Guide, chapter 4 "Getting Started".
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3 Operation

3.1 Screen Layout

Sp;?trum 23/02/1 091 3:49

Ref: -20.0 dBm @ RBW: 300 kHz SWT: 20 ms Trace: Clear/Write
At 20 dB VBW: 3MHz  Trig: Free Run = Detect: RMS
D 46970254 GHz -76.19 dBm o €P» 1893214 MHz 32.64 dBm
(5)

521 (unxal) Mag

A LUtc " 12
Auto Low Noise ()
---

Centeir:miﬂﬂ MHz Preamp Off
@ Ref Range 7 Ref " RFAtt/ ° Trans
Level Ref Pos Offset Amp / Imp ducer
1 Measurement information 8 Trace
2 Date and time 9 Horizontal axis labeling
3 Hardware settings 10 Reference Position
4 Marker information 11 Currently selected menu item
5 Status line 12 Active menu item
6 Invalid trace indicator 13 Selectable menu item
7 Marker 14 Vertical axis labeling
15 Softkey menu

The color of the softkey labelling and its background indicate the status of the softkey function in
question:

Softkey color Meaning

Gray background, white labeling | Softkey function is turned off

Gray background, gray labeling In the current setting, this softkey function is not available

Green background Softkey function is turned on
Blue background Softkey function has been activated for value entry or selecting a menu
function

1173.0966.12 3 E-3
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3.2 Entering Measurement Parameters

Settings and texts are entered either by directly calling the functions or by entering values, units or texts
separately. The R&S FSC has a varlety of operating modes.

(1) Alpha-numeric @ m
keypad '

@ Un}iftpke'_-..'s ::"‘

® ENTER Key L) -

(@) BACK Key =

(5) CANCEL Key ﬁﬂ

(&) Rotary Knob

{7) Cursor Keys ®

dcb
3.21 Entering values and texts

Values are entered using the number keys (0 to 9), the decimal point key (.) and the minus key (-) in the
alphanumeric keypad. The alphanumeric keypad is also used to enter letters, e.g. file names for data
sets. If the R&S FSC is expecting a letter entry, it automatically assigns the letters above the keys to the
keys in the alphanumeric keypad. The keys have multiple assignments. The desired letter is obtained
by pressing the key the appropriate number of times, similar to a mobile phone keypad. The key
assignments are listed below:

Key 1. 2. 3. 4. 5. 6. 7. 8 9.
1 p q r s 1 P Q S
2 t u v 2 T U \%

3 w X y z 3 w X Y 4
4 g h i 4 G H |

5 j k | 5 J K L

6 m n 0] 6 M N (0]

7 7

8 a b c 8 A B C

9 d e f 9 D E F

- - a—-A

0 0 blank |

You can delete any letter or digit you have entered with the BACK key. Pressing the BACK key deletes
the last keystroke that has been entered. Complete entries can be removed with the CANCEL key.

1309.6275.12 4 E-7
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Values can also be entered with the rotary knob or the cursor keys. The entry is changed in steps and
the R&S FSC immediately sets the appropriate entry parameter.

3.2.2 Entering units

To enter a unit for a value entry, terminate the entry with a unit key. Use the unit keys down the right-
hand side of the alphanumeric keypad. These keys have multiple assignments which depend on the
unit entry expected by the R&S FSC.

GHz, -dBm, V, s

i E

MHz, dBm, dBmV, mV, ms

LR

kHz, dBpV, uV, us

£ E

Hz

The relative level unit dB as well as the unit meter for distances can be entered with any of the unit
keys.

1173.0966.12 5 E-3
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R&S FSC

3.3 Menu Overview

3.31 Softkeys available for all measurement modes

3.3.1.1  File management

o [ [ -
Lo [ [ 80 ([ ][] o |

B L e
| o] ] e ] o]
] R

Sort on Name
Sort on Date/Time
Sort on Size

Show Combatibles
Show all Files

I e

3.3.1.2 Table Management

(5 | o] ot o] ] ] o]

Sort an Name
Sort on Date/Time
Sort on Size
Show Combatibles
Show all Files

1309.6275.12 6
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3.3.1.3  General settings

R [ P B e

v

Mode: Instrument Mode |Hardware: Auto Accessory Detection
Measurement Mode Detected Accessory
Frequency. | Center Frequency BNC1 Mods
Frequency Offset ||_AN Fort: MAC Address
Span DHCP
Level: Reference Level ISP g:gln:ﬂs:sk
Reference Offset G';tswa
RF Attenuation Mode i ¥
RF Attenuation Date/Time: Set Date
RF Preamplifier Set Time
RF Input Impedance |Ragional Language
Bandwidth: | Resolution Bandwidth Mode Date Format
Resolution Bandwidth Display; Display Color Scheme
LD AT [ Audio: Key Click Volume

Video Bandwidth System Beeper Vol

ISWGL Sweep Time Mode |Salf Alignment: | Self Alignment

Sl Last Alignment Date
Trigger: Trigger Mode [Reset: Reset to Factory Seftings

Trigger Level

Trigger Delay

Trace: Trace Mode

Average Count
Trace Math

Trace Detector Mode
Trace Detector

Transducer: | Primary Transducer

Secondary Transducer

3.314 Selection of the measurement mode

T o], ] ] ][] e

1173.0966.12 7 E-3
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3.3.2 Softkeys of the spectrum analyzer mode

3.3.21  Frequency entry

G| ][] [ i i

0.1 x Span Frequency
Manual... Channel
=Center

3.3.2.2 Frequency span

CormOtgie] o] g ot ] ]

3.3.2.3 Level settings

Scale Adjust dBm Primary Transducer
100 dB dBmV Secondary Transducer
50 dB dBpV Select Primary Transducer
20 dB v Select Secondary Transducer
10 dB w v
5dB dBpV/m RF Attenuation
2dB dBpA/m Man: 0 dB
1dB W/m? Auto Low Distortion
Linear 0-100% dBpvim Auto Low Moise
Ref Pasition: 10... RF Freamplifier
Preamp On
Preamp Off
RF Impedance
50 Ohm
75 Ohm RAM
75 Ohm RAZ
75 Ohm FSH-Z38

3.3.2.4 Bandwidth settings

D e N R e —

1309.6275.12 8 E-7
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3.3.25 Sweep

Comese ) {itina] [soti] [t |82 [ [rrmomed

Free Run

Trace Video: 50%
External Rise
External Fall
Trigger Delay

3.3.2.6 Trace settings

o) i o] 5] | o i

View Auto Dehector Memory
Clear/Write Auto Peak Trace Trace Memory
Average: 10... | Max Peak Memory - Trace
Min Hold Min Peak I
Max Hold Sample

RMS

3.3.2.7 Limit lines

e e e e

Select Upper Limit

Unselect Limit v

Select Lower Limit
Unselect Limit

3.3.2.8 Measurement functions

D] [ [ [ [

Spectrum

Channel Power
Occupied BW

TOMA Power

ACLR

Spectrum Emission Mask
Harmonic Distortion

AM Modulation Depth

1173.0966.12 9 E-3
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R&S FSC

Channel power

dBm

Clear/Write

dBmV

Max Hold

dBpv

A

w

dBpV/m

dBpA/m

Wim?

dBpVv/m

Occupied Bandwidth

Sort on Name

Sort on Date/Time

Sort on Size

Show Combatibles

Show all Files

o [ [ [ [

el e -

1 o] Fo- ] P o]

TDMA Power

Sort on Name

Sort on Date/Time

Sort on Size

Show Combatibles

Show all Files

[ - e (i) [] [ [

-

1309.6275.12

Sort on Name

Sort on Date/Time

Sort on Size

Show Combatibles

Show all Files
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ACP /ACLR

(oo ool fowmner] [t [ o] i
Tx Chanmals+ dBtn Claarﬂtrite
Adj Channels dBmv Max Hold
Channel BW dBuv
Channel Spacing vV
Channel PwriHz W
ACLR Ref Settings dBpVim
Channel Limit Relative || dBpA/m
Channel Limit Absolute || W/mZ
Check Channel Limit dBuVim

o [ e [ [ [

Sort on Name
Sort on Date/Time
Sort on Size

Show Combatibles
Show all Files

[ ] ool o] [ ] (] ]

Harmonic Distortion

[ ] ] [ ] ] ]

(o | ] [ [ o] ]

1173.0966.12 11 E-3
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R&S FSC

3.3.2.9 Marker

o) sl e e o ] ot

3.3.2.10 Marker Position

Delete Selected

Delete All Delta

Delete All

Frequency Count

| Marker Display

' Marker Demodulation

- i) ) [ i

Selected Markers
All Markers

1309.6275.12
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Center + Level = Marker

Center = Marker Freg

Level = Marker Level

h 4

Search Limits On/Off

Lower Limit: 0 Hz

Upper Limit: 8 Ghz
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3.3.3  Softkeys of the network analyzer mode

3.3.3.1  Frequency entry
v

0.1 x Span
Manual...
=Center

3.3.3.2 Frequency span

o] [l [ ] ] e

3.3.3.3 Level settings

o e o | i

3.3.34

Scale Adjust RF Attenuauon
100 dB mrho | Man: 20 dB
50 dB RF Preamplifier
20 dB Preamp On
10 dB Preamp Off
5dB RF Impedance
2dB 50 Ohm
1dB 75 Ohm RAM
Linear 0-100% 75 Ohm RAZ

75 Ohm FSH-Z38

Bandwidth settings

G- W (] [ [ [

3.3.3.5

Sweep

e TR RS ol — e

1173.0966.12

Free Run

External Rise

External Fall

Trigger Delay

E-3



Menu Overview R&S FSC

3.3.3.6 Trace settings
e e

View Auto Detector

Clear/\Write Sample
Average: 10... || RMS

Min Hold
Max Hold

3.3.3.7 Measurement functions

@D [ ) ) -

Normalize
User Calibration
Restore Calibration Settings

3.3.3.8 Marker

-] [ ) o i [

Delete Selectad N dB Down
Delate All Delta N dB Down: 3.0 dB
Deleta All MNormal

Ref Impedance: 50 Chm

3.3.3.9 Marker position
o>t it ] i ] o
Selected Markers Center + Level = Marker

All Markers Center = Marker Freg
Level = Marker Level

h 4
Search Limits On/Off

Lower Limit: 0 Hz
Upper Limit: 8 Ghz

1309.6275.12 14 E-7
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3.3.4  Softkeys of the Power Meter mode

3.3.41 Frequency entry

G- [ [ [ [

3.3.4.2 Level settings

G ][] o] o] ] ]

3.3.4.3 Sweep

G- [ [ [ [

3.344 Measurement functions

e —

dBm
w
dB Rel:...

1173.0966.12 15

E-3



Instrument Default Setup R&S FSC

4 Instrument Functions

4.1 Instrument Default Setup

Pressing the PRESET key, sets the R&S FSC to its default setup. It is best to to preset the R&S FSC
when you are going to perform a new measurement task. You can then make the new settings on the
basis of the more familiar default setup without the old settings affecting the measurement.

» Press the PRESET key.
The R&S FSC is immediately set to the default setup.

4.2 Measurement Setup

The measurement setup provides an overview of all current measurement parameters of the active
operating mode. This means that all the measurement settings can be checked easily at a glance. The
status display can be saved to a file as measurement documentation. By default, the R&S FSC stores a
screenshot of the result display in the *.png file format in its internal flash memory. From there it can be
transferred to a PC using the R&S FSCView software.

The measurement setup screen and its contents are customized for each operating
mode of the R&S FSC. Therefore, the order and number of displayed settings is
different in each mode.

Operating sequence
» Press the SETUP key. Measurement Setup

» Press the MEASURE SETUP softkey. Spectrum Analyzer

Spectrum
The R&S FSC displays the current measurement -
parameters on the screen.

Center Frequency
Frequency Offset
Span

» Scroll through the setup screen with the rotary Beterencell vl
. Reference Level -20.0dBm

knob or the cursor keys to see all settings that do Reference Offset 0.0dB
not flt in the dISplay :; 2:::::::::: Mode Auto Low Distortion
There is a scroll bar to indicate whether there are RF Preamplifier off

oy . . RF Input Impedance 50 0
additional parameters in the list.

. . Resolution Bandwidth Mode Auto <

The display can be used as a way of checking the Measure TTnstrament T RIS o
settings. You can change settings by using the — iy e s

appropriate key and menu.

1173.0966.12 16 E-3
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Setting the Frequency

Saving the measurement setup:

» Press the USER PREFERENCE softkey.
Select the file format of the screenshot. You can

Measurement Setup
Sweep
Sweeptime Mode
Sweeptime

Auto

rigger

Trigger Mode
Trigger Level

Trigger Delay

race Mode

Trace Mode
Average Count
Trace Math

Trace Detector Mode
Trace Detector

choose the *.png (default) or *.jpg file format.

Free Run

» Press the HCOPY key.

The R&S FSC stores a screenshot in the internal
flash memory.

Clear/Write

Manual

Exiting the measurement setup:

» Press the EXIT softkey.
The R&S FSC returns to the original setting.

Primary Transducer

Secondary Transducer
easure
Setup

Setup Options

4.3 Setting the Frequency

The FREQ key sets the R&S FSC's frequency. You can specify the frequency in terms of the center
frequency (center freq. = frequency at the center of the frequency axis in the measurement diagram) or
the start and stop frequency for a particular span.

It is best to enter the center frequency when you want to measure a signal at a known frequency. When
you are investigating signals, e.g. harmonics, that are within a particular frequency range, the best
option is entering a start and stop frequency to define the span.

4.3.1

» Press the FREQ key.

The R&S FSC opens the frequency menu. Center frequency entry is always activated, so that the
frequency settings can be made with the minimum number of keystrokes. If inactive, you can open
the field with the CENTER FREQ softkey.

The current center frequency is displayed in the value entry box. You can enter a new center frequency
directly with the number keys, the rotary knob or the cursor keys.

Entering the Center Frequency

12/05/08 00:39 ~B—
SWT: 20 ms Trace: Clear/Write
Trig: Free Run Detect Auto Peak

Spectrum
Ref. -20.0 dBm

RBW: 300 kHz

» Enter the frequency you'd like with the number TS

Att: 0dB

keys
-30.0
» Confirm the frequency entry with the appropriate a0
unit (GHz, MHz, kHz or Hz). 500
The frequency you have entered becomes the new |-®s
center frequency. The value entry box remains 700
open for any further entries. | ‘

» Alternativly, you can change the center frequency
with the rotary knob or the cursor keys and confirm
the entry with the ENTER key.

» Press the CANCEL key to close the entry box.

When setting the center frequency with the rotary knob, the smallest possible step is a pixel. As the

trace consists of about 631 pixels, each step is equal to 1/630 of the span. When you use the cursor
keys, a frequency step is equal to 10 % of the span (= 1 grid division). If you'd like to use a different

step size, you can define it with the CF STEPSIZE function (CF = center frequency).

While adjusting the center frequency, you may obtain a value that is outside the R&S FSC’s maximum
span. If this happens, the R&S FSC automatically reduces the span.

110, ‘ B | | T
Center:
100 MHz

A | ||
100 MHz

10 MHz

Center: Span:

Freq Stepsize Freq Freq Offset Mode
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4.3.2 Setting a Frequency Offset

For measurements on frequency converters such as satellite downconverters, it is often convenient to
reference the results to the frequency prior to conversion. For this purpose, the R&S FSC offers a
frequency offset that arithmetically shifts the center frequency to higher or lower frequencies; thus, the
R&S FSC displays the input frequency of the DUT.

Positive frequency offset is possible in the range from 1 Hz to 100 GHz, in steps of 1 Hz. The size of the
permitted negative frequency offset depends on the start frequency you have set. The start frequency,
taking into account the frequency offset, is always > 0 Hz.

Spectrum 12/05/08 00:39 ZB—

» Press the FREQ key. Ref: -200dBm  RBW: 300kHz SWT: 20ms  Trace: Clear/Write
Att: 0dB VBW: 300 kHz Trig: Free Run Detect Autc Peak
» Press the FREQ OFFSET softkey. e
The R&S FSC opens the frequency offset entry 400
field. -60.0
-60.0
» Enter the required frequency offset a0

» Confirm the entry with the corresponding unit.
The R&S FSC adds the frequency offset to the

center frequency you have set. A red dot at the b ik H LA
center frequency display indicates that a frequency Offset
Offset haS been Set. Center: 100 MHz Span: 10 MHz

Freq Stepsize Freq Freq Offset Mode

» Deactivate the frequency offset by entering an offset of 0 Hz.

4.3.3 Entering the Center-Frequency Step Size

» Press the CF STEPSIZE key.
A submenu to set the step size opens. It contains the following step size options:

H S 12/05/08 00:37 ZB—
e 0.1 x SPAN (default setting) o Ret 200dBm REW: 3001z SWT: 20ms  Tiace: Clear/Wrte
. . Att: 0dB VBW: 300 kHz Trig: Free Run Detect Autc Peak
the step size is equal to 10 % of the span (= 1
division on the vertical scale). -a00
-80.0
° = CENTER -50.0
the step size is equal to center frequency. This -60.0
setting is ideal for measurements on harmonics. 700
On each frequency increment, the center ;

frequency moves to the next harmonic.

[ ] MANUAL... -110) 0.1 x Span |.‘ ‘ | | T ‘ ‘ | T
any step sizeis possible. This makes it easy to p— = P
. . . . enter: ente pan: Z
investigate a spectrum with frequencies at —u—ru——-—
g p q Freq Stepsize Freq Freq Offset Mode

constant intervals.

» Select the stepsize you need with the rotary knob or the cursor keys

» Confirm the selection with the ENTER key.

If you select "0.1 x SPAN" or "= CENTER", the R&S FSC makes the setting internally. If you select
"MANUAL...", the value entry box opens and indicates the current step size.

» Change the step size with the rotary knob, the cursor keys or the number keys.

» Confirm the entry with the ENTER key or the CF STEPSIZE softkey.
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4.3.4 Entering the Start and Stop Frequency

» Press the START FREQ softkey.
The value entry box for the start frequency opens. The box displays the current frequency.

» Define the start frequency with the number keys, rotary knob or cursor keys.

» Confirm the entry with the ENTER key or one of the unit keys if you have entered the frequency
with the number keys.

The R&S FSC sets the new start frequency. The x axis labelling changes from "Center" and "Span"
to "Start" and "Stop".

» Press the STOP FREQ softkey.
The value entry box for the stop frequency opens. The box displays the current frequency.

» Define the stop frequency with the number keys, rotary knob or cursor keys.

» Confirm the entry with the ENTER key or one of the unit keys if you have entered the frequency
with the number keys.

The R&S FSC sets the new stop frequency.
If you enter a stop frequency on the R&S FSC which exceeds the maximum stop frequency of the
instrument model, the R&S FSC will set the stop frequency to the maximum permissable stop

frequency. If you reach this frequency limit with the rotary knob or the cursor keys, the R&S FSC will
ignore any further rotary ticks or cursor steps.

4.3.5 Working with Channel Tables

Almost all transmission systems divide their assigned frequency ranges into channels, with a specific
frequency assigned to each channel. The R&S FSC therefore allows you to define channel assignments
using familiar terms to keep operation simple.

You can define channel tables using the R&S FSCView software and load them into the R&S FSC. The
R&S FSC can store more than 100 different channel tables that you can activate via the softkeys. The
maximum number of channel tables may be reduced if transducer factors, cable models, limit values or
data sets are stored simultaneously (see "Saving and Loading Instrument Settings and Measurement
Results" in this manual).

Refer to the manual of the R&S FSCView software for information on how to create channel tables.
Switching to channel entry:
» Press the FREQ key.

> Press the FREQ MODE softkey. Chared

-110.0 T 1
> Select CHANNEL from the submenu with the | T
rotary knob or the cursor keys.

Center: 100 MHz Span;

Freq Stepsize Freq Freq Offset Mode

» Confirm the selection with the ENTER key or the FREQ MODE softkey.
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The R&S FSC opens a dialog box that shows all Select Channel Table 12/05/08 00:35
available channel tables that have been loaded [Se [ WName | See | Date | Time |

into the R&S FSC with R&S FSCView. ¥ CaTvehatab 1k 1170872008 2019

GSM DL chatab 1kB 11/05/2008 20:12

GSM UL.chntab 1kB 11/05/2008 20:36

» Select the channel table you need with the rotary i B e

knob or the cursor keys.

» If necessary, you can sort the available channel
tables by name, date or size using the
SORT/SHOW softkey. In addition, you can hide
channel tables that are incompatible with the
current instrument settings.

» Confirm the selection with the SELECT softkey.

The R&S FSC activates the channel table and
uses it for future measurements.

To indicate an active channel table, the R&S FSC
shows the channel number together with the name

Free: 27 MB

Channel

of the selected channel (e.g. GSM UL Ch 1) GSM UL Che 1 Span: 400 kHz
instead of the center frequency. The label of the " Chamel | "CaET
CENTER FREQ softkey now reads CHANNEL.

Freq Freq Offset Mode

The R&S FSC center frequency is the frequency corresponding to the displayed channel number from
the channel table. The R&S FSC accepts only channel numbers when entering the center frequency.
Tuning the frequency with the rotary knob or the cursor keys is also done using channel numbers. All
other measurement parameters such as SPAN or RBW (resolution bandwidth) are user-selectable as
with the entry of frequencies.

The entries for the start frequency (START FREQ) and the stop frequency (STOP FREQ) are inactive
when defining channels.

Channel numbers are assigned to frequencies as follows:
e The first channel is assigned a channel number and a frequency.
e All subsequent channels have ascending numbers.

e The frequency spacing between channels is fixed. It can also be negative, i.e. the center frequency
of the R&S FSC decreases with ascending channel number.

¢ In transmission systems containing gaps in the frequency range (as in the case of television, for
example), a channel table can comprise multiple ranges.

4.4 Setting the Span

The span is the frequency range centered on the center frequency that a spectrum analyzer displays on
the screen. What span should be selected for a particular measurement depends on the signal to be
investigated. A rule of thumb is that it should be at least twice the bandwidth occupied by the signal.

For frequency domain measurement the R&S FSC3 has a minimum span of 100 Hz and a maximum
span of 3.6 GHz. The maximum span for the R&S FSC6 is 6 GHz.

If you set the span to 0 Hz (zero span), measurements are performed in the time domain.
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Operating sequence:

Spectrum 12/05/08 00:33 ZB—
» Press the SPAN key. Ref. -20.0 dBm RBW: 300kHz SWT: 20ms  Trace: Clear/Write

The R&S FSC opens the span menu. Upon
pressing the SPAN key, manual span entry is
always actived. If inactive, you can open the entry
box with the MANUAL SPAN softkey. e

Att: 0dB VBW: 300 kHz Trig: Free Run Detect Autc Peak

» Enter the span you need with the number keys. 0

» Confirm the entry with the appropriate unit (GHz,
MHz, kHz or Hz), or

> Change the span with the rotary knob or the cursor | R L ——
keys. The span is set immediately after the change  Cener ___ 100 Mtz Span: 10 MHz
is made. Span Span Span Span

» Press the CANCEL key to close the entry box.

» Press the FULL SPAN key.

The R&S FSC displays the spectrum over the full span which extends to 3.6 GHz (R&S FSC3) or to
6 GHz (R&S FSC6). (CENTER = 1.8 GHz, SPAN = 3.6 GHz / CENTER = 3 GHz, SPAN =6 GHz).

The R&S FSC has a LAST SPAN softkey so that you can toggle between span settings with just one
keystroke.

» Press the LAST SPAN key.
The span that was set immediately before the current span is restored.

The ZERO SPAN softkey sets the span to 0 Hz. The R&S FSC measures the signal level only at the
center frequency that has been set. As a spectrum cannot be displayed when measurements are made
at a single frequency, the display mode switches to the time domain. The x-axis of the measurement
diagram becomes the time axis and level is plotted against time. The display always starts at 0 s and
stops after the sweep time that has been set (set with the SWEEP key, see also "Setting the Sweep").

4.5 Setting the Amplitude Parameters

The Amplitude menu contains all settings that relate to level display settings. You can access it via the
AMPT key.

The reference level (REF) is the level represented by the uppermost grid line in the measurement
diagram. The input signal gain up to the display stage is set with the reference level. If the reference
level is low, the gain is high, which means that even weak signals are displayed clearly. If the input
signals are strong, a high reference level must be set to prevent an overload of the analyzer signal path
and to keep the signal display within the display range. When displaying the spectrum of a composite
signal, the reference level should be at least high enough to ensure that all the signals are within the
measurement diagram.

The RF attenuation setting at the input of the R&S FSC is directly coupled to the reference level. If the
reference level is high, RF attenuation is switched on in steps of 10 dB according to the following table
so that the input mixer always remains in the linear range.

The R&S FSC has two different modes for the attenuation setting. You can select the modes with the
RF ATT / AMP / IMP softkey. In Auto Low Distortion mode, the R&S FSC sets the RF attenuation 10 dB
higher in line with the table, making the stress of the input mixer 10 dB less at the specified reference
level. If the spectrum is densely occupied with signals, e.g. in a television cable network, the input mixer
reduces the R&S FSC's inherent spurious products. However, the inherent noise display of the

R&S FSC increases due to the increased attenuation in front of the input mixer.

In Auto Low Noise mode, the R&S FSC sets the RF attenuation 10 dB lower. This increases the
sensitivity of the R&S FSC, which means that the inherent noise display decreases due to the lower
attenuation in front of the input mixer.
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Preamplifier Preamplifier
Reference Level OFF ON

RF attenuation RF attenuation

Low Noise Low Distortion Low Noise Low Distortion

<-30 dBm 0dB 0dB 0dB 0dB
-29 bis -25 dBm 0dB 0dB 0dB 5dB
-24 bis -20 dBm 0dB 0dB 0dB 10 dB
-19 bis -15 dBm 0dB 5dB 5dB 15 dB
-14 bis -10 dBm 0dB 10 dB 10 dB 20 dB
-9 bis -5 dBm 5dB 15 dB 15 dB 25dB
-4 bis 0 dBm 10 dB 20 dB 20 dB 30dB
1 bis 5 dBm 15 dB 25dB 25dB 35dB
6 bis 10 dBm 20 dB 30 dB 30 dB 40 dB
11 bis 15 dBm 25dB 35dB 35dB 40 dB
16 bis 20 dBm 30 dB 40 dB 40 dB 40 dB
21 bis 25 dBm 35dB 40 dB 40 dB 40 dB
26 bis 30 dBm 40 dB 40 dB 40 dB 40 dB

You can check the status of the RF attenuation and the preamplifier in the measurement setup dialog
box (see Measurement Setup).

By default, the reference level is in dBm. However, the units dBmV, dBuV, Watt and Volt are also
available. Unit selection is of most relevance to the marker level display as the marker level is displayed
in the unit of the reference level.

A reference offset (REF OFFSET) can be defined for the reference level. The reference offset is a way
of increasing the reference level by a certain amount. This is useful if, for example, an attenuator or
amplifier has been inserted before the RF input. The R&S FSC automatically takes the loss or gain into
account when the level is displayed and no manual calculations are necessary. A loss introduced at the
RF input must be entered as a positive number and a gain as a negative number.

The measurement range (RANGE) determines the resolution along the level axis in the measurement
diagram. When the PRESET or default setting has been selected, the level axis is scaled in dB. The
measurement range is 100 dB or 10 dB per division (10 dB/DIV). The R&S FSC also provides the level
ranges 50 dB (5 dB/DIV), 20 dB (2 dB/DIV), 10 dB (1 dB/DIV) and 1 dB (0.1 dB/DIV), which enhance
the resolution along the level axis. However, increasing resolution does not increase the accuracy of,
for example, the marker level readout, but only makes it easier to read values off the trace. You can
also select a linear level scale with LIN 0-100 %. The level is expressed as a percentage (0 % to

100 %) of the reference level. This mode is useful if you want to display, for example, a carrier being
amplitude modulated in the time domain (SPAN = 0 Hz).

The R&S FSC can also handle measurements on 75 Q systems. The R&S FSC does not select a

75 Q RF input per se, but instead only a 75 2 matching pad connected at the RF input. The

50/75 Q Matching Pad R&S RAZ is recommended for 75 (O matching (see recommended accessories).
The R&S FSC automatically considers the conversion factor when a value of 75 Q is set. Other
matching pads such as the R&S RAM or R&S FSC-Z38 can be taken into account by using a
transducer factor (included with the R&S FSCView control software).
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4.5.1 Setting the Reference Level

>

Press the AMPT key.

; Spect 12/05/08 02:01 =B—
The R&S FSC opens the amplitude menu. Upon O Ref 200dBm RBW: 300kHz SWT. 20ms  Trace: Clear/Write
pressing the AMPT key, reference |eVe| entry iS Att: 5dB VBW: 300 kHz Trig: Free Run Detect Autc Peak
always actived. If inactive, you can open the entry | 4,
box with the REF LEVEL softkey. a0

Define a reference level with the number keys,
rotary knob or cursor keys. 00

Confirm the entry with the ENTER key or one of
the unit keys (-dBm or dBm for relative
measurements or (), m, y, n for absolute

measurements) if you have entered the reference REFTEvD
level with the number keys. Center: __ 100 MHz e

""Range /" * T Ref U RFAE® /7 Trans
Level Ref Pos s Offset Amp / Imp ducer

Any changes you make to the reference level with the rotary knob or the cursor keys are
immediate. The trace moves as you make changes to the reference level.

Press the CANCEL key to close the entry box.

4.5.2 Entering the Display Range

Press the AMPT key. )
Press the RANGE/REF POS softkey. o 100 d8

A submenu opens. The various options for scaling
the level axis are displayed.

2dB

Select the scaling you need with the rotary knob or MW‘M -

the cursor keyS. Center: Ref Position: 10 .. Span: 10 MHz

T

Level Ref Pos

Offset Amp / Imp

Confirm your selection with the ENTER key or the
RANGE/REF POS softkey.

The R&S FSC sets the scaling option you have chosen immediately.

You can define the position of the reference level by moving the trace to another grid line to display
signals that would normally overlap with the top border of the diagram.

>

>

Press the RANGE/REF POS softkey.

Select REF POSITION: 10 with the rotary knob or | | | | | serresin Cm——
the cursor keys_ Center: 100 MHz Span: 10 MHz

Level Ref Pos Emt
Confirm the selection with the ENTER key.

Offset Amp / Imp ducer
A entry box opens.

Select the grid line you want with the number keys, -

the rotary knob or the cursor keys. '10' 20.0
corresponds with the upper grid line, '0' to the

lower grid line.

Confirm the entry with the ENTER key.

A triangle marks the current position of the
reference level on the selected grid line.
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4.5.3 Entering the Display Unit

» Press the AMPT key.

» Press the UNIT softkey. ] o

A submenu opens. The various unit options for the |-aa dB
reference level are displayed. 50

» Select the unit you want with the rotary knob or the
cursor keys.

Center: 100 MHz Span: 10 MHz
» Confirm the selection with the ENTER key or the Level Ret bos s Offsst | Amp/Imp | ducer
UNIT softkey.

The R&S FSC immediately switches the unit.

4.5.4  Entering the Reference Offset

» Press the AMPT key.

» Press the REF OFFSET softkey.

» Enter the reference offset you need with the number keys, rotary knob or cursor keys.

» Confirm the entry with the ENTER key or one of the unit keys if you have entered the reference
offset with the number keys.
The reference offset unit is always dB — no matter what unit is used for the reference level.

A red dot in front of the reference level display »Ref -10.0 dBm

indicates that a non-zero reference offset has been .

set. Att: 5 dB

4.5.5 Entering of the RF-Attenuation

» Press the AMPT key.
IRF Attenuation
» Press the RF ATT/AMP/IMP softkey. v i

The R&S FSC opens a submenu to select = Auto Low Noise
IRF Preamplifier

RF ATTENUATION, RF PREAMPLIFIER and - Preamp On

RF IMPEDANCE. "mwmmmea off

The RF attenuation can be preset at your discretion to [ R by
between 0 dB and 40 dB in 5 dB steps ("Man:" entry), JSARAZ

. i n . . Center: 100 MHz 75 0 FSH-Z38
or set automatically to low sensitivity to interfering —— —g— Trans
signals ("Auto Low Distortion" setting) or to high input

Offset Amp / Imp ducer
sensitivity ("Auto Low Noise" setting).

i L

Level Ref Pos

» Select the item you want with the rotary knob or
the cursor keys.

» Confirm the selection with the ENTER key.

A red dot in front of the RF Attenuation display Ref: -25.0 dBm
indicates that manual ('Man:') selection of the *Att: 0 dB
attenuation has been set.
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4.5.6 Switching the RF Preamplifier on/off

To increase the input sensitivity, the R&S FSC has an integrated 20 dB preamplifier upstream of the
input mixer. This is switched off in the default state. You can switch it on to measure low power signals.

» Press the AMPT key.

» Press the RF ATT/AMP/IMP softkey. 0 Man, _ 0.dB..

Auto Low Distortion
The R&S FSC opens a submenu to select RF < : o

Auto Low Noise
ATTENUATION, RF PREAMPLIFIER and m
RF IMPEDANCE.

Preamp Off

il T —

500

» Select PREAMP ON or PREAMP OFF with the 18, ! 75 0 RAM
rotary knob or the cursor keys. 75 0 RAZ

100 MHz 75 Q FSH-Z38
Ref Pos s Offset Amp / Imp ducer

Center:

» Confirm the selection with the ENTER key. L

4.5.7 Entering the Input Impedance

> Press the AMPT key. - T

Auto Low Distortion
> PreSS the RF ATT/AMP/IMP Softkey. 2l Auto Low Noise
A submenu opens. The two input impedance : Preamp On
Preamp Off
500
75 0 RAM

options “50 Q” and “75 Q0" are displayed. ! " L e —

» Select the input impedance you need with the U

rotary knob or the cursor keys. Center: 100 MHz
0 Umt
> Confirm the selection with the ENTER key.. pevel L efFes Oet— TAme/mpr— ducer

If you have selected 75 Q, and do not connect a matching pad to the RF input,
level readings will be incorrect.

4.5.8 Selecting a Transducer Factor

In many cases, the R&S FSC is not connected directly to the output of the device under test. Instead,
the signal comes via a cable, amplifier, antenna or a combination of these.

The R&S FSC can account for the frequency shifts of up to two connecting components in the
measured results. For this purpose, so called transducer factors have been defined. You can load
transducer factors into the R&S FSC with the R&S FSCView software. Each transducer factor consists
of a list of frequency/level pairs that describe the frequency shift of the measuring accessory. For
antennas, the unit of the measured electrical or magnetic field strength is included, for isotropic
antennas in each case the frequency stage for the x-, y- and z-directions.

For more information on how to create and edit transducer factors refer to the R&S FSCView manual.

You can enable two inputs (Primary and Secondary Transducer) from the list of transducer factors
available for the R&S FSC, in order to take, for example, a combination of cable and antenna or cable
and amplifier into account. Note that only one of the two transducers in use may have a unit other than
HdBH.
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Spectrum 12/05/08 04:03 -B—
» Press the AMPT key. Ref. -250dBm  RBW: 300kHz SWT: 20ms  Trace: Clear/Write
Att: 0dB VBW: 300 kHz Trig: Free Run Detect Autc Peak
> Press the TRANSDUCER softkey. 50
The R&S FSC opens a submenu to select the 450
primary and secondary transducer factors. e
» Select the SELECT PRIMARY TRANSDUCER =

menu item with the rotary knob or the cursor keys.

> Confirm the selection with the ENTER key. il i

A list of factors that are available as primary !
transducer factors opens. Select Primary Transducer ...

Center: 100 MHz Select Secondary Transducer ...
Level Ref Pos n Offset Amp / Imp ducer

» Select the transducer factor you need with the Sl Ui e s
RS HFH-ZZ.pritl_'d 1kB 12/05/2008 03:51
> Confirm the selection with the SELECT softkey. Fi Gale 3m.pritd e Tean e

In the transducer submenu, the PRIMARY
TRANSDUCER menu item is check marked.

Free: 27 MB

SD-Card

|7t | I [ | | 1 |

|
H : Transducer: R&S HFH-Z2 _ ReflLevel -25.0 dBm
The R&S FSC displays the transducer factor in use 2 =" "0 e SRR

in addition to the entry field of the reference level. e B e i e

To select an additional transducer factor, use the menu entry SELECT SECONDARY TRANSDUCER
and proceed as described above.

H Spect 12/05/08 04:24 “B—
To switch off a selected transducer factor, proceed as  p RTINS

20 ms Trace: Clear/Write
follows: Att: 0dB VBW: 300 kHz Trig: Free Run Detect Auto Peak

» Press the AMPT key.

» Press the TRANSDUCER softkey.

The R&S FSC opens a submenu to select primary
and secondary transducer factors.

» Select the PRIMARY TRANSDUCER or
SECONDARY TRANSDUCER menu item with the

.MhJMLMMI!&MMHE

rotary knob or the cursor keys. Mse Transducer

Select Primary Transducer ...

> Confirm the selection with the ENTER key. Ll L N Slcct Secondery ranscucer
Amp / Imp ducer

Level Ref P
The transducer factor is no longer included in the level display.
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4.6 Setting the Bandwidths

A key feature of a spectrum analyzer is that it can display the frequency spectrum of a signal. The
resolution bandwidth determines how well a spectrum analyzer can separate adjacent frequencies.
Spectrum analyzers usually also have adjustable video bandwidths. The video bandwidth is determined
by the cutoff frequency of the lowpass used to filter the video voltage before it is displayed. The video
voltage is the spectrum analyzer term for the voltage produced when the IF signal that has been band-
limited by the resolution filter is envelope detected. The video voltage is smoothed by video filtering to,
say, reduce noise on the trace. Unlike the resolution bandwidth, the video bandwidth has no effect on
the resolving power of the spectrum analyzer.

4.6.1 Resolution Bandwidth

The resolution bandwidth (RES BW) of a spectrum analyzer determines the frequency resolution of
spectrum measurements. A sine signal is displayed on the screen "through" the passband of the
selected resolution filter. Therefore, a suitably small resolution bandwidth is required if two or more
signals whose frequencies are close together are to be displayed separately. The frequency difference
between two sinusoidal carriers, for example, cannot be less than the selected resolution bandwidth if
the carriers are to be resolved.

The resolution bandwidth that you select also has an effect on the noise displayed by the spectrum
analyzer. If the bandwidth is small, the displayed noise drops. If you reduce or increase the bandwidth
by a factor of 3, the displayed noise drops or goes up by 5 dB. If the bandwidth is changed by a factor
of 10, the displayed noise changes by 10 dB.

The resolution bandwidth you select also has an effect on the sweep speed. If the true spectrum is to
be displayed, the bandfilters that determine the resolution bandwidth must settle at all frequencies of
interest. Narrow bandfilters take longer to settle than wide filters. This is why you have to set a longer
sweep time for narrow resolution bandwidths. If the bandwidth is reduced by a factor of 3 (e.g. from

10 kHz to 3 kHz), the sweep time must be increased by a factor of 9. If the reduction factor is 10 (e.g.
from 10 kHz to 1 kHz) the sweep time must be increased by a factor of 100.

The R&S FSC has resolution bandwidths from 1 Hz to 3 MHz in a 1, 3, 10 sequence. In the R&S FSC's
default state, the resolution bandwidth is coupled to the span, i.e. if the span is reduced, the R&S FSC
automatically applies a smaller resolution bandwidth. In turn this means that you do not have to set the
resolution bandwidth separately in many cases — a higher frequency resolution is automatically set
when the span is reduced.

All models offer a 200 kHz resolution bandwidth in addition. This bandwidth has to be selected
manually, i.e. it will not be activated automatically in the AUTO RES BW mode (resolution bandwidth
coupled to span).

Operating sequence:

» Press the BW key.

The menu to select the bandwidth opens. By
default, the AUTO RBW softkey is active (green).

""“-r‘ ‘ | ‘ ‘ \ f t \ f i

> Press the MANUAL RBW softkey — P o
The RBW entry box opens. It shows the current e — e,
bandwidth.
A red dot in front of the RBW display indicates that Bef -20.0 dBm = RBW: 300 kHz
the resolution bandwidth is no longer coupled to Att: 5dB VBW: 300 kHz
the span.

» Enter the resolution bandwidth you want with the number keys and confirm the entry with the
appropriate unit (MHz, kHz or Hz), or

» Select the resolution bandwidth with the rotary knob or the cursor keys and confirm the selection
with the ENTER key.
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» Press the CANCEL key to close the entry box.

» Press the AUTO RES BW softkey.

The resolution bandwidth again is coupled to the span. The AUTO RBW softkey label is highlighted
in green to show that the coupled mode has been selected.

The red dot in front of the RBW display disappears.

Setting the 200 kHz resolution bandwidth
@ You have to enter the 200 kHz resolution bandwidth with the number keys.
When using the rotary knob or the cursor keys, the 200 kHz bandwidth will be
skipped.
Automatic adjustment of the sweep time
@ In its default mode the R&S FSC automatically adjusts the sweep time as soon as

you change the resolution bandwidth. This is to make sure that the settling time
required for the selected resolution filter is properly taken into account.The
maximum allowed sweep time is 1000 s. For narrow resolution filters this value
would be exceeded for large spans. In order to avoid this the R&S FSC adjusts the
span automatically as soon as the maximum sweep time is reached.

4.6.2 Video Bandwidth

The video bandwidth smoothes the trace by reducing noise. When the filtered IF signal is envelope-
detected, an IF sine signal becomes a DC voltage in the video signal. If the sine signal is amplitude-
modulated, a signal whose frequency is the same as the AM frequency is produced in the video signal
apart from the DC voltage from the carrier. The figure below shows an RF signal modulated with a sine
signal and the corresponding video signal in the time domain.

AM RF signal Envelope signal

- — — . (video voltage)
Amplitude - ~ N Amplitude

\u m/ ~

i

“W

(it JK i
‘ ‘ K \ H | ,\‘ U U N > DC voltage AC voltage
H H H AN \ ‘H ‘\ ‘ d M | from carrier from modulation
0
‘ | IF signal
Time Time

The envelope signal contains a DC component corresponding to the carrier level and an AC component
whose frequency is the same as the AM frequency. If the bandwidth of the video filter is less than the
frequency of the AC component, the latter will be suppressed depending on its maximum frequency. If
the AM component is to be displayed faithfully, the cutoff frequency must be greater than the
modulation frequency.

If there is noise on the sine signal, the modulation signal can be thought of as noise. If the video
bandwidth is reduced, the high-frequency noise components above the cutoff frequency of the video
filter will be rejected. The smaller the video bandwidth, the smaller the noise amplitude at the video filter
output.

Therefore, the following rules of thumb can be applied to setting the video bandwidth:
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e If you are performing measurements on modulated signals, the video bandwidth must be sufficiently
large so that desired modulation components are not rejected (> RBW).

o If signals are to be kept free of noise, the smallest video bandwidth possible should be selected
(£0.1 x RBW).

e If measurements are being performed on pulsed signals, the video bandwidth should be at least
three times greater than the resolution bandwidth so that the pulse edges are not distorted.

Like the resolution bandwidth, the video bandwidth has an effect on sweep speed. The spectrum
analyzer must pause before each measurement to allow the video filter to settle.

The R&S FSC has video bandwidths from 1 Hz to 3 MHz in a 1, 3, 10 sequence. When the default
settings are selected, they are coupled to the resolution bandwidth. The video bandwidth equals the
resolution bandwidth. When the resolution bandwidth is changed, the R&S FSC automatically sets the
appropriate video bandwidth. This means that, in many cases, the video bandwidth does not need to be
set separately. When the resolution bandwidth is changed, the video bandwidth is changed
automatically.

Operating sequence:

» Press the BW key.

The menu for setting bandwidths opens. When the
default setting has been selected, the softkey label
for setting the bandwidth automatically is
highlighted in green.

> Press the MANUAL VBW softkey. T e e —

VBW:
Center: 100 MHz Span: 10 MHz
ggr?d\cvl?c\j/:/hentry box opens. It shows the current T VTSI SR — —
A red dot in front of the VBW display indicates that Ref -20.0 dBm RBW: 300 kHz
the video bandwidth is no longer coupled to the Att: 5 dB «VBW: 300 kHz

resolution bandwidth.

» Enter the video bandwidth you want with the number keys and confirm the entry with the
appropriate unit (MHz, kHz or Hz), or

» change the video bandwidth to the value you want using the rotary knob or the cursor keys.
» Press the CANCEL key to close the entry box.

» Press the AUTO VBW softkey.
The video bandwidth again is coupled to the resolution bandwidth. The AUTO RBW softkey label is
highlighted in green to show that the coupled mode has been selected.

The red dot in front of the RBW display disappears.

4.7 Setting the Sweep

If the span is > 0, the sweep time is the time the spectrum analyzer takes to traverse the displayed span
to measure the spectrum. Certain boundary conditions must be met if a spurious spectrum is not to be
displayed.

One boundary condition is the resolution bandwidth. If the resolution filter is to settle, the dwell time
within the filter bandwidth must have the right value. If the sweep time is too short, the resolution filter
does not settle and the displayed level is too low (see also “Setting the Bandwidths”).

The second boundary condition is the selected span. If the span is increased, the sweep time must be
increased proportionally.

The R&S FSC provides automatic sweep time coupling to help users set the sweep time by coupling it
to the resolution bandwidth and span that have been set. When automatic coupling (AUTO SWEEP
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TIME) is selected, it always sets the shortest sweep time possible to ensure that sine signals in the
spectrum are displayed correctly. If you activate manual sweep time, a red dot in front of the SWP
display indicates that the sweep time is no longer coupled to the resolution bandwidth and the span. If
the sweep time is so short that level errors occur, the R&S FSC informs you by displaying a red circle in
the measurement diagram.

The R&S FSC requires a minimum sweep time of 20 ms per 600 MHz of span. If you set a larger span,
the R&S FSC automatically adapts the minimum sweep time in the coupled mode.

If the span = 0 Hz, the R&S FSC displays video voltage versus time instead of a spectrum. The x-axis
of the measurement diagram becomes the time axis. It starts at 0 s and ends at the sweep time you
have selected.

The minimum sweep time when the span = 0 Hz is 200 ys, the maximum 1000 s.

4.71 Sweep Time

Spectrum 04/05/00 18:06
>» Press the SWEEP key_ Ref. -20.0 dBm RBW: 300 kHz »SWT: 20ms  Trace: Clear/Write
Att: 5dB VBW: 300 kHz Trig: Free Run Detect Autc Peak

The softkey menu for entering sweep parameters
opens. By default, automatic coupling (AUTO SWP | ™" /T3
TIME) is active. In this mode, the sweep time is -
coupled to the resolution bandwidth, the video
bandwidth and the span.

» To enter the sweep time, press the MANUAL SWP
TIME softkey.
The Sweep Time entry box opens. It shows the

current sweep time. Sweep Time:
Center: 100 MHz Span: 10 MHz

P—TyT— — T Fre———
SWP Time | SWP Time m Sweep Trigger |

» Enter a new sweep time with the number keys and confirm the entry with one of the unit keys, or

» change the sweep time with the rotary knob or the cursor keys and confirm the entry with the
ENTER key.

Whenever you make a change, the sweep time is immediately set to its new value. The SWT
readout shows the current sweep time.

» Press the CANCEL key to close the entry box.

4.7.2 Sweep Mode

When the default settings are active, the R&S FSC is in the continuous sweep mode, i.e. when one
sweep of the span has been completed, the sweep is automatically repeated from the start of the span.
The trace is updated after each sweep.

The continuous mode may not be needed for some applications, e.g. when a single event is to be
recorded on certain trigger conditions being met. Therefor, the R&S FSC has a SINGLE SWEEP mode.
When the single sweep mode is selected, the R&S FSC sweeps once over the span or displays the
time-domain video signal once in the zero-span mode. The measurement will only be repeated if you
press the SINGLE SWEEP softkey.
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By default, continuous sweep mode (CONT

SWEEP) is active.

» Press the SINGLE SWEEP softkey.

The SINGLE SWEEP softkey label turns green.
The R&S FSC performs a single sweep and waits

for further entries.

» Press the CONT SWEEP softkey.
The R&S FSC sweeps continuously again.

4.7.3 Trigger

Spectrum 04/05/00 18:06

» Press the SWEEP key. Ref. -20.0 dBm RBW: 300 kHz »SWT: 20ms  Trace: Clear/Write
Att: 5dB VBW: 300 kHz Trig: Free Run Detect Autc Peak

Center: 100 MHz Span: 10 MHz
T Aute 7 Cent L. | —
NP Time SWP Time Sweep m rigger

To respond to events, the R&S FSC has a variety of trigger functions. The trigger can either be external

or generated internally.
e FREE RUN

e VIDEO

e EXTERNAL RISE/
EXTERNAL FALL

e GATED TRIGGER

A new sweep starts on completion of the previous sweep. This is the default
setting for the R&S FSC.

A sweep starts when the video voltage exceeds a certain value you can set.
Video triggering is only available in zero span mode (span = 0 Hz). When a
frequency spectrum is being displayed, (span > 10 kHz), there is no
guarantee that a signal that generate a video voltage is present at the start
frequency. Under these circumstances, the R&S FSC would never perform
a sweep.

A sweep starts on the rising edge (RISE) or on the falling edge (FALL) of an
external trigger signal. The external trigger signal is fed in via the BNC
connector EXT TRIGGER. The switching threshold is 1.4V, i.e. a TTL
signal level.

When the gated trigger is active, a gate signal that is applied to the
R&S FSC trigger input controls the sweep. The R&S FSC starts measuring
when the applied gate signal becomes active and the set gate delay has
expired, and it interrupts the measurement as soon as the defined gate
length is reached. With the gate signal becoming active the next time the
measurement is resumed etc. Pulsed signals can be measured by this
method, if the gate delay and gate length are selected in a way that the
measurement is only performed while the pulse is active. Gated
measurement is possible in the frequency domain (span > 0) and the time
domain (span = 0), but it is available only in combination with an external
gate signal.

When video trigger or external trigger are selected, you can delay the start of the measurement with
respect to the trigger event by entering a delay time (DELAY). In this way, time differences between the
trigger event and the measurement can be allowed for.

The trigger readout (TRIG) shows the current trigger setting.

Operating sequence:

» Press the SWEEP key.

» Press the TRIGGER softkey.

The submenu for setting the trigger opens. By
default, Free Run is active.
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_ Spect 04/05/00 18:08
In zero span mode (span = 0 Hz), you can select O Ref 200dBm  RBW: 300 kHz « SWT. 20ms

Trace: Clear/Write

any trigger_ ”-' the Spar'l > 0’ the Video and Delay Att: 5dB VBW: 300 kHz Trig: Free Run Detect Autc Peak
items are not available. 300 m

> Select the setting you want with the rotary knob or :: [
the cursor keys . / \

> Confirm the selectiob with the ENTER key or the e

TRIGGER softkey.

The trigger readout (TRIG) shows the current
trigger setting.

-110.0 External Rise
External Fall

Center: 100 MHz
If you have selected the VIDEO... trigger, you have to specify the trigger level and any trigger delay
(DELAY...). The trigger level is expressed as a percentage (%) of the reference level. 100% means that
the trigger level equals the reference level, 50% that the trigger level is in the middle of the y axis of the
trace diagram (default setting). The position of the video trigger on the level axis is shown by a ">".

Spectrum 04/05/00 18:21
» Press the TRIGGER softkey. Zef: ;5:3&? dBm cg\tﬂx‘: 333 m ?WT: V:_du ms 'ID'race: i\earr;\!‘.frfe
Att: . 300 kHz Trig: Video etect Auto Peak
> Select the TRACE VIDEO menu item with the o0se
rotary knob or the cursor keys. -
> Change the video-trigger threshold with the cursor ™ A Ao dadodadsdndas
60’
keys or the rotary knob (0 to 100 %). BAARAAANAARARANANN]
» Confirm the selection with the ENTER key or the %\J U \\,/ \u/ U \v’ \v} \v/ \v} \u} \v} U \vj \,/ U \,/ \v’ J \u/
TRIGGER softkey. 0%
The entry box closes. The trigger threshold is set | Videor 50 % o
immediately after entry. e Externa fise
Center: 100 MHz BB Trigger Delay: 0 s ..
> If you require a trigger delay, press the TRIGGER [ S e g e =
softkey.

» Select the DELAY... menu item with the rotary
knob or the cursor keys.

> Confirm the selection with the ENTER key or the | 1T

10% | I \ \ | |

TRIGGER softkey. Trigger Delay
Center: 100 MHz Span:  Zero Span
;|I—r|:]ee R&S FSC opens a entry box to enter the delay Svnc;n;i;l‘e m Se::; m—m

> Enter the delay time with the number keys, the rotary knob or the cursor keys.

» Confirm the entry with the ENTER key or one of the unit softkeys, if you have entered the delay
time with the number keys.

The range for the trigger delay is 0 ys to 100 s. The resolution depends on the selected delay time.

The table below lists the delay time resolution values:

Trigger delay (DELAY) Resolution
Oto1ms 10 us
1msto 10 ms 100 us
10 ms to 100 ms 1ms
100msto1s 10 ms
1sto10s 100 ms
10st0 100 s 1s
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When the external trigger is active (EXTERNAL RISE or EXTERNAL FALL), it is possible to activate a
gated sweep.

>
>
>

>

Now that the external trigger is active, the GATED - |

Press the SWEEP key.
Press the TRIGGER softkey.

Select EXTERNAL RISE or FALL with the rotary
knob or the cursor keys to enable the external
trigger.

Center:1 GHz

SWP Time

Confirm your selection with the ENTER key or the
TRIGGER softkey. -

TRIGGER becomes available for selection.

>
>

>

Press the TRIGGER softkey again. : goer Del 0

Gated Trigger

Select the GATED TRIGGER menu item with the  pimemses H_
rotary knob or the cursor keys. S Tme, LRI  Shees -

Confirm the selection with the ENTER key or the TRIGGER softkey.
The gated sweep is now active.

In order to get appropriate results, the gate delay and gate length must be set in a way that the
measurement is active during the interesting part of the signal. You can also modify the sweep time in
order to match the x-axis to the length of the signal and therefore set the gate delay and gate length
parameters more accurately.

The gate delay parameter defines the time between the trigger event and the beginning of the actual
measurement. The gate length defines the duration of the measurement, before it is interrupted and
the next gate signal is anticipated to resume the measurement.

To define the gate delay and the gate length, proceed as follows:

>
>

Press the TRIGGER softkey. ..

Select GATE SETTINGS with the rotary knob or -6
the cursor keys.

Confirm the selection with the ENTER key. _ ver Dela :

The R&S FSC opens a softkey submenu that
controls the gate settings. At the same time, the
R&S FSC switches into time domain (span = 0), as
indicated in the display.

Center:1 GHz Gate Settings ...

SWP Time NP Time veep Sweep rigger

Press the MANUAL SWP TIME softkey and set the
sweep time in a way that the portion of interest of
the signal is visible on the screen.

Press the GATE DELAY softkey to define the time ¢ .1 on: SpanZoro Span
when the measurement should start. [ TN v A E— —

Gate Delay:

Enter the delay time you need with the number keys, the rotary knob or the cursor keys.
Confirm the entry with the ENTER key.
Press the GATE LENGTH softkey to define the duration of the measurement, before it is interrupted

and the next gate signal is anticipated.
The delay time and gate length are represented by vertical red lines in the diagram area.

After setting the gate delay and gate length, exit the gate settings menu with the EXIT softkey.

The R&S FSC returns to the frequency domain provided it was active before setting up the gated
trigger. The original span is restored. The R&S FSC is ready to perform measurements with an
accurately set gate.
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4.8 Trace Settings

The R&S FSC provides a measurement trace and two reference traces in memory.

4.8.1 Trace Mode

A variety of display modes can be selected for the trace:
e CLEAR/WRITE
The R&S FSC clears the old trace during a new sweep. This is the default setting.

e AVERAGE

The R&S FSC takes the level average over consecutive traces. In the default setting, averaging is
on a pixel-by-pixel basis, sliding over the ten previous traces. Alternatively, you can set the number
of averagings between 2 and 999. This reduces the effects of noise, for example, but has no effect
on sine signals. The average mode, therefore, makes it easy to display sine signals in the vicinity of
noise.

e MAXHOLD

The trace indicates the maximum value that has been measured up to that point in time. The Max
Hold mode is only cancelled if another setting is selected and the trace pixels from the new setting
cannot be compared with the trace pixels from the previous setting — for example if the span is
changed. Intermittent signals in the spectrum or the maximum of fluctuating signals are easy to find
with MAX HOLD.

e MIN HOLD

The trace indicates the minimum value that has been measured up to that point in time. The Min
Hold mode is only cancelled if another setting is selected and the trace pixels from the new setting
cannot be compared with the trace pixels from the previous setting — for example if the span or the
center frequency is changed. With MIN HOLD, sine signals within the noise can be highlighted or
intermittent signals suppressed.

e VIEW

The R&S FSC freezes the presently displayed trace. The measurement is aborted. This, for
instance, allows subsequent evaluation of spectra with the aid of the marker.

Operating sequence:

Spectrum 15/05/08 10:03 Z®—

» Press the TRACE key. Ref: -20.0 dBm RBW: 300 kHz SWT: 20ms  Trace: Clear/Write
Att: 0dB VBW: 300 kHz Trig: Free Run Detect Autc Peak

» Press the TRACE MODE softkey.
The submenu for setting the trace mode opens.

» Select the trace mode you want with the rotary
knob or the cursor keys.

» Confirm the selection with the ENTER key or the
TRACE MODE softkey. o
The "Trace:" display shows the current trace mode. I

Average: 10 ...
Min Hold
Max Hold 10 MHz
Mode !etector Trace Memory oW Math
If you select the AVERAGE trace mode, the AVG 1000
COUNT entry box opens. It displays the number of 1100
averagings the R&S FSC performs. P—— iy °°”"‘Spam —IMHZ
Mode !etector Thace Memory o Math
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You can perform the following actions:
» Confirm the displayed number of averagings with the TRACE softkey or the ENTER key.

> Enter a new value between 2 and 999 with the number keys. Confirm the new number of
averagings with the ENTER key.

» Change the number of averagings with the rotary knob. Confirm the entry with the ENTER key.
The R&S FSC averages the pixels of the trace across the set number of averagings.

If the sweep is continuous, the R&S FSC then performs a sliding averaging. In the SINGLE SWEEP
mode, it performs exactly those sweeps defined with AVG COUNT and averages the traces. It then
stops the sweep and displays the averaged trace.

In the trace mode VIEW, the settings used for measuring the trace are displayed. This ensures that the
measurement conditions can be clearly specified in result documentation.

4.8.2 Detector

The detector processes a spectrum analyzer’s video voltage before it is displayed. The detector is pixel-
oriented, i.e. it determines how the level at each pixel will be displayed. The R&S FSC always
measures the whole spectrum. However, the trace only has 631 pixels in the x direction for displaying
results. If a large span is selected, all the spectrum information must somehow be represented using
only 631 points. Each pixel represents a frequency range equal to span/631. Four different detectors
are available:

e AUTO PEAK

When the Auto Peak detector is selected, the R&S FSC displays the maximum and minimum level
at each pixel for the frequency range in question. This means that when Auto Peak detection is
selected no signals are lost. If the signal level fluctuates, as is the case with noise, the width of the
trace is a measure of signal fluctuation. Auto-peak detection is the default setting.

e MAXPEAK

Unlike the Auto Peak detector, the Max Peak detector only finds the maximum value within the
frequency range associated with one trace pixel. Its use is recommended for measurements on
pulse-like signals or FM signals.

e MIN PEAK

The Min Peak detector yields the minimum value of the spectrum within a pixel of the trace. Sine
signals are displayed with correct level but noise-like signals are suppressed. The Min Peak
detector can be used to highlight sine signals in the noise spectrum.

e SAMPLE

The Sample detector does not “summarize” any aspect of the spectrum which is available in its
complete form in the R&S FSC, but instead shows only one arbitrary measurement point within a
pixel. The Sample detector should always be used for measurements with span = 0 Hz, as this is
the only way of correctly representing the timing of the video signal. The Sample detector can also
be used to measure noise power as noise usually has a uniform spectrum with a normal amplitude
distribution. If the Sample detector is used for signal spectrum measurements with a span that is
greater than (resolution bandwidth x 631), signals may be lost.

¢ RMS

The RMS detector measures spectral power over a pixel. No matter what the signal shape, power
measurements with the RMS detector always give the true power. RMS detection is recommended
for power measurements on digitally modulated signals in particular. This is because the RMS
detector is the only R&S FSC detector that can give stable, true power readings. Display stability
can easily be obtained by increasing the sweep time, as the measurement time for the power/pixel
increases the greater the sweep time. If you are making noise measurements, for example, the
trace will be highly stable if a long sweep time is selected.
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However, the bandwidth occupied by the signal to be measured should at least equal the frequency
covered by a trace pixel or the selected resolution bandwidth (whichever is larger). Otherwise, the
power shown by the R&S FSC is too low because there are spectral components within the
frequency range covered by the pixel which do not come from the signal under measurement (e.g.
noise).

To obtain the true power, the video bandwidth (VBW) too should be selected to be greater than the
resolution bandwidth (RBW). Otherwise, an averaging effect caused by video bandlimiting comes
into play before the RMS value is calculated.

Both automatic operation and manual operation are available for setting the detector. In automatic
operation, the R&S FSC selects the detector that is suitable for the trace mode that is set. In manual
operation, the selected detector is always maintained regardless of the trace mode.

Setting of the detector in automatic operation:

Trace mode Detector
Clear/Write Auto Peak
Average Sample
Max Hold Max Peak
Min Hold Min Peak

Operating sequence:
» Press the TRACE key.

» Press the DETECTOR softkey.
The submenu for selecting the detector opens. | e

If automatic operation has been selected, the AUTO : " MT;‘S’::E

DETECTOR menu item is marked with X and the Samels

Center: 100 NS Span: 10 MHz
T Trace >

R&S FSC displa_ys the detector that is set to match the m’mv
trace mode that is set.

[X] Auto Detector

Memory - Math

Switching automatic operation on and off:
» Select the AUTO DETECTOR menu item with the rotary knob or the cursor keys.

» Confirm the selection with the ENTER key or the DETECTOR softkey.

The R&S FSC puts a check mark in front of the AUTO DETECTOR menu item to indicate that the
function is active [X] or inactive [ ].

When automatic operation is active, the R&S FSC also sets the detector that matches the current trace
mode.

Selecting the detector manually:

» Select the detector you want to use with the rotary knob or the cursor keys.

» Confirm the selection with the ENTER key or the DETECTOR softkey.
The "DETECT:" display shows the current detector.

If AUTO DETECTOR is switched on and a detector that does not accommodate automatic
operation is set, the R&S FSC will switch automatic operation off.
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4.8.3 Trace Memory

The R&S FSC can transfer a trace to the trace memory and also display the current trace and the trace
in the trace memory for comparison. The saved trace is always displayed in white to distinguish it from
the current trace.

Operating sequence:

» Press the TRACE key.
Spectrum 15/05/08 12:02

> Press the TRAGE -> MEMORY softkey. IS I WAy e

Trig: Free Run = Detect: Sample
The R&S FSC transfers the trace to the trace
memory.

» Press the SHOW softkey.

» Select the memory trace from the menu with the 70 & T [ N
rotary knob or the cursor keys. W 7 ",m‘r‘“-v' i i it

Iy W AT

> Confirm the selection with the ENTER key. e T
The R&S FSC displays the saved trace in white. -Tioo ‘ (X Trace 1|
The menu entry of the selecte memory trace is Comtor. 985 MHa =
marked with an [X] to indicate that the trace in the e ——

Mode

Trace Memory

trace memory is being displayed.

» To remove the memory trace from the screen, press the SHOW softkey again.
» In the menu select the memory trace marked by an [X]

» Confirm with the ENTER key.
The selected memory trace will be removed from the screen.

The memory traces are bit-mapped into the picture memory. Therefore, when the
memory trace is recalled, it will not be adapted to any modifications of the reference

level or span that may have been made in the meantime.

When a stored data set is called, the R&S FSC stores the associated trace in the
trace memory. The stored trace can be displayed with SHOW MEMORY.

4.8.4 Trace Mathematics
The R&S FSC can subtract a saved trace from the active trace and display the difference.
Operation sequence:

» Press the TRACE key.

» Press the TRACE > MEMORY softkey.
The R&S FSC transfers the currently displayed trace to the trace memory.

» Press the SHOW softkey. Select the memory trace and confirm your selection with ENTER.
The R&S FSC displays the memory trace in white.
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Spectrum 14/05/08 09:00

» To remove the memory trace from the screen, Ref. 20.0 dBm RBW. 300kHz SWT: 20ms  Trace: Clear/Write
Att: 30 dB VBW: 300 kHz Trig: Free Run Detect Autc Peak

press the SHOW softkey again. Select the memory
trace marked by an [X]

» Confirm the selection with the ENTER key.

» Press the TRACE MATH key and select
TRACE — MEM or MEM — TRACE.

The R&S FSC displays the difference between the
saved trace and the active trace.

!
H
\

» To remove the saved trace from the screen, press Trace - Memory
the TRACE MATH softkey again and select OFF.  mciiie o o oo v TR

Mode . i Math

Trace Memory

4.9 Using Markers

The R&S FSC has six markers, five of which can be used as either marker or delta marker.

The markers cannot leave the trace and indicate the frequency and level of the point they are
positioned on. The frequency indicated by a marker is shown by a vertical line which extends from the
top to the bottom of the measurement diagram. A list above the trace diagram shows the frequency and
level position of the markers in question. The level unit of the marker is the same as that of the
reference level.

The position of a delta marker is indicated by a dashed line to distinguish it from a normal marker. The
delta marker level is always a relative to the main marker level and so the delta marker level unit is
always dB. The delta marker frequency is always relative to the main marker — in other words, the delta
marker frequency is the frequency difference between the frequency at the point marked by the main
marker and the frequency at the point marked by the delta marker.

Spectrum GPS 24/02/09 14:22 “B—

@ Marker frequency ® Ref: -60.0 dBm RBW: 100 kHz »SWT: 20ms  Trace: Clear/Write
Att: 0 dB VBW: 100 kHz Trig: Free Run Detect: Auto Peak
@ Marker level Position: Latitude 48° 07' 40" N Longitude 11° 36' 46" E
@  984997\Hz -70.8-dBm 118pAHz 258
(® Deltamarker 5 ! o 2 < <
650 5
frequency = ®
! 0
(@ Deltamarker level | x(8
(® Marker symbol ‘ 1
n | | | ||
(® Deltamarker ;
symbol '6
@ Marker 0
Deltamarker A 2
@ Marker menu Start: 97 MHz Stop: 103 MHz

Marker ' "Delete” " " Select “
Marker Type Marker Marker Function st

1173.0966.12 38 E-3



R&S FSC Using Markers

4.9.1 Controlling Markers

Controlling a marker

» Press the MARKER key.
The marker menu opens.

H H Spectrum 14/05/08 09:10 -l
If, as yet, no marker has been activated, the main ® Ref. -200dBm  RBW: 300kHz SWT: 20ms  Trace: Clear/Write
marker (MARKER) iS turned on automatica”y and Att: 5dB VBW: 300 kHz Trig: Free Run Detect Auto Peak

100 MHz -25.18 dBm

placed on the maximum level of the spectrum. In
addition, the value entry box for the marker
frequency opens.

You can perform the following actions:

» Change the marker position with the rotary knob or
the cursor keys.

» Enter a marker position with the number keys and ‘
confirm the entry with one of the unit keys.

Center: 100 MHz Span: 10 MHz

> Confirm the marker position with the ENTER key. e B e M eea e e

Marker

Controlling a delta marker:

Spectrum 15/05/08 12:59 N
» Press the MARKER key. Ret: -20.0 dBm RBW: 300 kHz SWT: 20ms  Trace: Clear/Write
Att: 5dB VBW: 300 kHz Trig: Free Run Detect Autc Peak

100 MH

> Press the NEW MARKER softkey. CY e

The R&S FSC activates the delta marker and
places it on the second largest signal of the trace.

The marker list above the diagram shows the
marker position relative to the normal marker (M1).
The R&S FSC always shows the frequency
difference and the level difference between the
points marked by the main marker and the delta

marker. Simultaneously, the value entry box for the ‘
delta marker frequency difference opens. CenterA1 DI MH. Seanl TMH2

T7New " Marker " Delete '~ Select " Marker
Marker Type Marker Marker Function i

You can perform the following actions:
» Enter a delta marker position with the number keys and confirm the entry with one of the unit keys.
» Change the delta marker position with the rotary knob or the cursor keys.

» Confirm the delta marker position by pressing the ENTER key.
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4.9.2 Automatic Marker Positioning

The R&S FSC offers functions that make setting the markers easier or allow to make instrument
settings on the basis of the current marker position:

PEAK

The Peak function places the marker or the delta marker on the highest level value of the trace. The
function acts on the active marker.

NEXT PEAK

The Next Peak function places the active marker or delta marker on the next highest level value of
the trace, relative to its current position.

MINIMUM

The Minimum function places the marker or delta marker on the lowest value of the trace. The
function acts on the active marker.

When the trace is displayed in the CLEAR/WRITE mode, the marker is placed on the lowest
maximum of the trace.

CENTER = MKR FREQ

The Center = MKR function adjusts the center frequency to the current marker or delta marker
frequency, depending on which marker is active.

This function is particularly useful if you want to investigate a signal more closely using a smaller
span. You can do this by first placing the signal in the center of the span and then reducing the
span.

REF LVL = MKR LVL

The Ref Lvl = MKR Lvl makes the current marker level the reference level. This makes it easy to
optimize the R&S FSC's level display range if the levels being investigated are low.

Operating sequence

Spectrum GPS 24/02/09 1419 ZB—

» Press the MKR-> key. Ref. -20.0 dBm RBW: 300 kHz »SWT: 20 ms  Trace: Clear/Write

Att: 0dB VBW: 300 kHz Trig: Free Run Detect: Auto Peak
Position: Latitude 48° 07° 40" N Longitude 11° 36" 46" E

» Press the softkey with the function you want. @ 984992 MHz 700 dBm @B 52381 MHz +14 dB

1.2222 MHz  -10.0 dB

The R&S FSC performs the action you have w \
selected. b |

Center: 97.15 MHz Span: z
TSetto T Setto 7 Setto " Select ' "Center=Mkr ©Search
Peak Next Peak Minimum Marker Level=Mkr Limits
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Using marker search limits

The R&S FSC allows you to use only a limited section of the trace for the PEAK, NEXT PEAK and
MINIMUM functions. This is beneficial, for example, if you want to sample only spurious emissions with
the marker search functions and want to omit useful signals.

Spectrum 15/05/08 13:31 N

» Press the SEARCH LIMITS softkey. Ref. -20.0 dBm RBW: 300kHz SWT: 20ms Trace: Clear/Write
Att: 5dB VBW: 300 kHz Trig: Free Run Detect Autc Peak
> Select SEARCH LIMITS ON/OFF with the rotary e —— 5
knob or the cursor keys. <0
-40.0
» Confirm the selection with the ENTER key or the 500
SEARCH LIMITS softkey. -60A— i

The R&S FSC activates the marker search limits.
[X] marks an active search limit. Two vertical lines
show the left and right limits in the diagram.

-100.0 ‘
-110.0 [X] Search Limits On/0ff

» Press the SEARCH LIMITS softkey again to define

Start: 89 MH ppe 96.8
the marker SearCh range' a“z“““mw
Peak Next Peak Minimum Marker Level=Mkr Limits

» Select the LOWER LIMIT menu item with the Al ' L |
rotary knob or the cursor keys o |
-100.0

» Confirm the selection with the ENTER key or the 1100
Lower Limi
SEARCH LIMITS SOftkey' Start: 89 MHz Sttup: 108 MHz
The R&S FSC opens the entry box to define the PR PRI NN N ——

start frequency of the search range.

» Enter a start frequency with the number keys.
» Confirm the entry with one of the unit keys or

» Select the start frequency with the rotary knob or the cursor keys and confirm the entry with the
ENTER key.
The R&S FSC indicates the start of the search range by a vertical line in the diagram.

The procedure for entering the stop frequency for the search range is analogous to that for entering the
start frequency.

Deactivating marker search limits

If you activate marker search limits, the SEARCH LIMITS softkey in the marker to menu turns green. In
addition, an [X] in front of the SEARCH LIMITS ON/OFF menu item indicates an active search range.
To deactivate the marker search range,

» Press the SEARCH LIMITS softkey.

» Select the SEARCH LIMITS ON/OFF menu item with the rotary knob or the cursor keys.

» Confirm the selection with the ENTER key or the SEARCH LIMITS softkey.

The softkey SEARCH LIMITS is no longer highlighted and the [X] in front of the SEARCH LIMITS
ON/OFF menu item disappears.
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4.9.3 Using more than One Marker at a Time (Multimarker Mode)

To measure different signals in a trace, the R&S FSC has the multimarker function. Up to six different
markers are available. Marker 1 measures in absolute units. Markers 2 to 6 can measure in absolute
units (marker) as well as relative units (delta). The reference for delta markers is always marker 1.

Working with several markers
Spectrum GPS 24/02/09 13:35

» Press the MARKER key. - 60, RBW. 100kHz SWT. 20ms  Trace: Clear/Write

VBW: 100 kHz Trig: Free Run Detect: Auto Peak
Position: Latitude 48° 07" 40" N Longitude 11° 36" 46" E

» Press the NEW MARKER softkey several times. @ 932952 MH:z -696 dBm QB 40254 MHz -10 dB
On each key-press, the R&S FSC creates a new 4“%"” 2B 1
marker and places it on the next lower signal peak. [** 'EL

-70.0 ==

The marker label contains the number and type of | : A
the marker in question (M1, D2, D3 etc.). M stands ‘

2

for a normal marker, D stands for a delta marker. N
The label of the active marker has a red I
background, while the other markers have a grey
background. 0

D3
The first marker you create (M1) is always a wmmmﬂm
normal marker. All other markers are by default o Type Warker—) " Marker )" Finction i3

delta markers, i.e. their position is displayed
relative to marker 1.

» Press the MARKER TYPE softkey in order to transform a delta marker into a normal marker.

The marker label changes (e.g. D2 -> M2), and the marker position is displayed in absolute values.
In order to select a previously created marker, press the SELECT MARKER softkey repeatedly until the
label of the desired marker turns red.
The R&S FSC opens the entry box for the frequency of o r—— o ey

the selected marker or the spacing between the delta = ISR ES- mLt”, prios S Retec SaoRe:
marker and the reference marker M1. conl ERLALIE OO LR o) AR LI el )
> Place the marker or delta marker near the position  |.se i ﬁ};
you want it in with the cursor keys. 700 - = .
When moving the marker with the cursor keys, the [y | /| I b1
step size is 10% of the x-axis. o5 LB L TR {1
» Fine-tune the marker or delta marker to the signal Y
with the rotary knob. j
When moving the marker with the rotary knob, the ' .
. . . art: z op: z ]
step size corresponds to the pixel spacing of the vamm

trace.

» Alternatively, enter the position you want the marker or delta marker in with the number keys and
confirm the entry with one of the unit keys.

The marker label of the marker or delta marker you have edited last, i.e. the active marker, is red.
All marker functions always relate to the active marker.
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Automatic marker positioning

Automatic positioning of markers in multimarker mode  p IR T
is similar to that of the normal marker. The different R Dee s e
functions always apply to the active marker, which is ] A TR o0 aEI ORI el ()
. . . . . B Z i
also indicated for the various functions in the MKR-> : é
menu (example: Selected Marker to Peak). '1‘:: >
' ‘ [ g

75.0

oyl b4

ol YL 1

Selected Marker |
Stop: 100 MHz

F T Setto " Setto " Select " "Center=Mkr' " Search
Peak Next Peak Minimum Marker Level=Mkr Limits

iy g s . e . S GPS 24/02/09 13:37
In addition, it is possible to position all active markers TR N R Lk SR TN

VBW: 100 kHz Trig: Free Run Detect: Auto Peak
(M1 through M6) on the peak Of a trace' Position: Latitude 48° 07' 40" N Longitude 11° 36" 46" E
932952 MHz 696 dBm B 40254 MHz  -10 dB

» Inthe SET TO PEAK menu, select ALL MARKERS @ 5219 MHz  -26 dB

> Confirm this with the ENTER key or the SETTO | ™ “”4’ @
PEAK softkey. 250 A ) i Iy
The R&S FSC sets all active markers on the x LD A i
maxima of the trace.
u
0|
All Marl;ers- Stop: 100 MHz

TSetto |~ Setto '~ Select  Center=Mkr = Search
Peak Next Peak | Minimum Marker Level=Mkr Limits

Displaying the marker list

The R&S FSC can display a list of all active markers and delta markers and their values.
Spectrum GPS 24/02/09 13:38 '

» Press the VIEW LIST softkey. - 60, RBW. 100kHz SWT. 20ms  Trace: Clear/Write

VBW: 100 kHz Trig: Free Run Detect: Auto Peak

i i i Position: t't de 48° 07° 40" N Longitude 11° 36" 46" E
The R&S FSC displays a list of all active markers e e o o Ty - 40256 MH: 10 4B

and delta markers. P03 4063 kHz 22 dB €D 5219 MHz 26 dB
@ 2.9968 MHz -74 dB 3.4667 MHz -78 dB
If you press the VIEW LIST softkey again, the 50 'm ,ﬁ,
R&S FSC closes the marker table extension from -0 ot
-75.0 i ) D4
marker 3 to 6. - ‘I 1‘ ’ o {1 1
By default, the marker list is active. e gl i
0
4 f
D6
Start: 92 MHz Stop: 100 MHz

T ““““
Marker Type Marker Marker Function ist
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Deactivating markers

Markers can be deactivated one at a time or all at once.

Spectrum GPS 24/02/09 13:38
Ref: -60.0 dBm RBW: 100 kHz SWT: 20ms Trace: Clear/Write
Att: 0dB VBW: 100 kHz Trig: Free Run Detect: Auto Peak

Position: Latitude 48° 07' 40" N Longitude 11° 36" 46" E

(1] 932952 MHz 696 dBm B 40254 MHz  -10 dB

» To deactivate markers one at a time, press the
SELECT MARKER softkey repeatedly until the

marker or delta marker you want to delete turns & 4063 kHz 22 dB €D 5219 MHz  -26 dB
red D 2.9968 MHz -14 dB 3.4667 MHz -1.8 dB
. -65.0 @ ﬁﬁ
The entry box for the selected marker appears. 700 - i
750 i o
> Press the DELETE MARKER softkey. oo o) TB
.85 It |
» Select the DELETE SELECTED menu item with
the rotary knob or the cursor keys. ’

. . . :Il Delete Selected
» Confirm the selection with the ENTER key. Delete All Delta
Start: 92 MHz Delete A Stop: 100 MHz
The R&S FSC deletes the selected marker. ————— — —— T
Marker Type Marker Marker Function isi
. Spectrum GPS 24/02/09 13:38
> To deactivate all markers at once, press the - -60. REW: 100z SWT. 20ms  Trace: Clear/Wire
At Vo Az rig: ree Hun etect: Auto Feak
DELETE MARKER softkey. Posttion: Latitude 45° 07 40° N Langitude 11° 35' 46" E

(@) 932952 MHz -696 dBm GB 40254 MHz  -10 dB

> Selectthe DELETE ALL DELTA or DELETE ALL @ iS22 € 5219 MHz 26 dB

menu item with the rotary knob or the cursor keys. |, ‘W &;
» Confirm the selection with the ENTER key or the ;:: i
DELETE MARKER softkey. oo S i 1
The R&S FSC deletes all markers and/or delta A
markers. 0
Delete All Delta
Start: 92 MHz Delete A Stop: 100 MHz ]
Marker Type Marker Marker Function
@ Deactivating normal markers
If you deactivate normal markers, the R&S FSC also deactivates all delta markers,

because they use marker 1 as a reference.

494 Marker Functions

Apart from displaying the level and frequency at the marker position (NORMAL setting), the R&S FSC
can also perform other forms of analysis at the marker position. For example, the R&S FSC can
calculate the noise power density referred to 1 Hz bandwidth (NOISE function) or measure the
frequency of a signal at the marker position (FREQ COUNT function). The filter bandwidth or the signal
bandwidth is measured with the N DB DOWN function.

@ Deactivating marker functions
To return to normal marker mode, enter the marker function menu (MARKER

FUNCTION softkey) and select the active marker function again. Confirm your
selection with the ENTER key.
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4941 Measuring the Noise Power Density

The NOISE function is used to calculate the noise power density at the marker position. The R&S FSC
calculates the noise power density in dBm/(1 Hz) from the trace pixel values, the selected resolution
bandwidth, the detector and the level display mode (absolute or relative). To stabilize the noise power
display, the R&S FSC uses the pixel on which the marker is positioned and the four pixels to the right
and the four pixels to the left of the marker pixel. Noise power density can provide useful information
when measurements are made on noise or digitally modulated signals. However, valid results are
obtained only if the spectrum in the vicinity of the marker has a flat frequency response. The function
gives incorrect results if measurements are made on discrete signals.

Operating sequence

Spectrum GPS 24/02/09 13:39
» Press the MARKER key. - 60 RBW: 100 kHz SWT: 20ms  Trace: Clear/Write
Att VBW: 100 kHz Trig: Free Run Detect: Sample
Position: Latitude 48° 07° 40" N Longitude 11° 36" 46" E
> Press the MARKER FUNCTION softkey. T §32952 MHz 1198 dBm/Hz
. . WMarker Vode
> Select the NOISE menu item with the rotary knob ~ |®® R

-70.0

or the cursor keys.
» Confirm the selection with the ENTER key or the

'A 7|.: VI 0

| /‘I ‘ IMarker Display

MARKER FUNCTION softkey again. T ‘j,] Lo LI

The R&S FSC now indicates the marker level in . MG UL T

dBm/Hz. If a delta marker is the active marker, it i i iR A T
displays the result in dBc/Hz. The result is referred | -®* ‘ =

to the marker 1. Start: 92 MHz olume: 30

4942 Measuring the Frequency

The FREQUENCY COUNT function is used to measure the frequency at the marker position. The
accuracy of the marker frequency readout is then no longer dependent on the pixel resolution of the
trace, but only on the accuracy of the internal reference frequency.

The R&S FSC calculates the marker frequency from the center frequency, the span and the frequency
of the trace pixel on which the marker is positioned. The trace has 631 pixels corresponding to

631 frequency coordinates. The frequency resolution is therefore relatively coarse — especially if a large
span is set. To circumvent this problem, the R&S FSC’s internal frequency counter can be used. When
you are performing frequency measurements, the R&S FSC briefly stops the sweep at the marker
position and measures the frequency using the frequency counter. The resolution of the frequency
counter is 0.1 Hz and so is considerably higher than the resolution that is obtained without the
FREQUENCY COUNT function. Even though the resolution is high, frequency counting is extremely
fast due to a special algorithm for the 1Q baseband signal (approx. 30 ms at a resolution of 1 Hz).
Basically, the accuracy of the frequency readout depends only on the accuracy of the internal reference
frequency (TCXO).

The frequency counter only gives completely accurate readings for sine signals that are at least 20 dB
above the noise floor. If the S/N ratio is less, noise affects the results.

1173.0966.12 45 E-3



Using Markers R&S FSC

Operating sequence
Spectrum GPS 24/02/09 13:40
Ref. -60.0 dBm RBW: 100 kHz SWT: 20 ms Trace: Clear/Write|

» Press the MARKER key. ]
A .tt: DdB . BW: H rlg: Fre Run Detect: Auto Peak
> Press the MARKER FUNCTION softkey. € Gaatnaion M o E

93.2952 MHz -71.8 dBm e
> Select the FREQUENCY COUNT menu item with h
the rotary knob or the cursor keys. st

» Confirm the selection with the ENTER key or the
MARKER FUNCTION softkey.

The R&S FSC now displays the counted marker
frequency with a resolution of 1 Hz. To indicate
that the FREQUENCY COUNT function is on, the I - =
marker symbol changes from M1 to C. Start. 92 MHz

olume 0
T New 7 ETET T Delete T Select
Marker Type Marker Marker Function ist

49.4.3 Measurement of the Signal Bandwidth

Marker Display

[Marker Demodulation
0

The N DB DOWN function is a way to measure a signal or the filter bandwidth.

Upon activation, two temporary markers are placed on the left and right of the active reference marker.
In the measurement screen these are displayed as two vertical lines. The R&S FSC shows the
bandwidth of the reference markers in a field above the measurement screen.

The distance to the reference marker is by default 3 dB below the reference marker. You can also
adjust this value via the N DB: N DB... menu item. Entering a positive value sets the temporary markers
below the reference marker. If it is, for any reason, not possible to calculate the frequency spacing,
dashes are displayed instead of a value.

Upon entering a negative value, the function turns into a n dB up function. You can use a n dB up
function, for example, for measurements on notch filters.

Operating sequence

» Press the MARKER key. o af 0 RBW: 100 kHz SWT: T e e
N 2 0 . BW: H rlg: Fre Run Detect: Auto Peak
> Press the MARKER FUNCTION softkey. PO GagaTt Mz T e
N BW: 88.83 T e
» Select the N DB DOWN menu item with the rotary @D
knob or the cursor keys. ::: dlalaak
> Confirm the selection with the ENTER key or the o h\ e Dlaplay
MARKER FUNCTION softkey. e
The R&S FSC displays two temporary markers on ) MG UL T
the left and on the right of the reference marker 0,
M1. It also shows the bandwidth of the n dB down - ——
markers (in this case 88.889 kHz). Start 92 MHz lume: 30
TTNew ““W View
You can then adjust the distance of the temporary . e":':::j’ fype 1 Marker Ma"‘"ﬁps F;‘::;‘;‘ng
markers. : Ref: -80.0 dBm RBW: 100 kHz SWT: 20ms  Trace: Clear/Write
Att: 0dB VBW: 100 kHz Free Run Detect: Auto Peak
'osition: Latitude ongitude
> Press the MARKER FUNCTION softkey. TR e e L S e
. N dB: 9.0dB
> Select the N DB DOWN: N DB:... menu item with 2" RERZL ke
the rotary knob or the cursor keys. ] i T
-70.0 lown
The R&S FSC opens a entry box to define a £ 7% hl ’%
different dB value (in this case 9 dB). e IR T
> Confirm the entry with the ENTER key. \ MECe I
The R&S FSC again shows the temporary 0
markers, this time with a broader bandwidth (in this ' e 00
case 177.778 kHz). SE CHIME e &

TUUNew T WiEimEr 7 Delete© Select w
Marker Type Marker Marker Function st
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4.9.5 AF Demodulation

The R&S FSC has an AM and FM demodulator for audiomonitoring signals. The demodulated AF signal
can be listened to with the internal speaker or headphones (optional accessories). The headphones are
connected to the 3.5 mm jack on the top side of the instrument. As the R&S FSC makes the
uncontrolled video voltage audible in the case of AM demodulation, it is advisable to set the reference
level so that the level of the signal to be demodulated is near the reference level.

When spectrum measurements are being made, the R&S FSC demodulates the signal at the marker
frequency for a settable period of time. The sweep stops at the marker frequency for the demodulation
period and then continues. If time-domain measurements are being made (span = 0 Hz), the R&S FSC
performs continuous demodulation.

Operating sequence:
» Press the MARKER key.
Spectrum 15/05/08 22:45

» Press the MARKER FUNCTION softkey.
The submenu for setting demodulation parameters e YR A o iy
opens. If no markers are active, the R&S FSC 106.5696964 Mz 4078 dBm —
automatically activates a marker and positions it on |-
the trace maximum.

Marker Mode
Noise

» Select the demodulation scheme you want with the |- Frequency Count o
rotary knob or the cursor keys. PR L R '
requency

il

» Confirm your selection with the ENTER key.

Note:

When the AF demodulation mode is selected, the Center: 88 MHz \Tf::me 523 .

R&S FSC automatically turns off the noise marker WTWWWMN e
or the frequency counter.

» To enter the demodulation time, select the TIME... item in the menu.

The currently set demodulation time is displayed in the value entry box. The demodulation time
range is 100 ms to 500 s. If the R&S FSC is set to span = 0 Hz, the demodulation time setting is
irrelevant as continuous demodulation is always performed.

» Change the time with the cursor keys or the rotary knob or enter a time using the number keys and
confirm with the ENTER key.

» To adjust the volume, select the VOLUME... menu item and confirm your selection with the ENTER
key.
The R&S FSC displays the volume in % in the value entry box. The volume range is 0 % (very low)
to 100 % (full volume).

» Ajust the volume or enter the volume in % with the number keys, the rotary knob or the cursor keys.
» Confirm with the ENTER key.
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410 Using the Display Line

In addition to the markers, the R&S FSC provides a horizontal line for determining the signal level in the
display.

Spectrum 15/05/08 22:54
» Press the LINES key. Ref: -20.0 dBm RBW: 300 kHz SWT: 20ms  Trace: Clear/Write

» Press the DISPLAY LINE softkey.
The R&S FSC displays a horizontal line across the

Att: 0dB VBW: 300 kHz Trig: Free Run =Detect Max Peak
Line 1: -55.0 dBm

entire diagram. The Y position of the line is :: N
indicated at the top left of the diagram (Line: - — L : lww
55 dBm in the diagram shown at the right). NP Y il i

» You can move the line with the rotary knob or the
cursor keys in the Y direction. Altenatively, you can .

enter a level position with the number keys. 1100
Line:
> Confirm the entry with the ENTER key. Center: 98 MHz Span: 20 MHz

The softkey label DISPLAY LINE turns green and S OO me S
the entry box closes.

In contrast to the markers, the position of the display line is pixel-oriented. The line resolution in the Y
direction therefore depends on the measurement range set in the Y direction. For a display range of
100 dB, it is 0.3 dB. If you set the line with the rotary knob, the R&S FSC always uses the step size of
the display resolution in the Y direction, e.g. 0.3 dB for a 100 dB level measurement range. The cursor
keys, on the other hand, always move the line by 10 % of the display range in the Y direction. For fast
setting of the display line, we therefore recommend to set the line near the desired position with the
cursor keys and then to use the rotary knob for fine adjustment.

411 Using Limit Lines

Limit lines set limits for level characteristics vs time or frequency on the display that must not be
exceeded. For instance, the upper limits of permissible spurious or harmonics of a DUT are marked by
limit lines. In the R&S FSC, you can preset the upper and lower limit value with the help of limit lines.
Thus, a spectrum or level characteristic in the time domain (span = 0 Hz) can be checked either visually
on the screen or automatically by verifying limit violations.

A limit line consists of at least two and at most 25 value pairs (points) on the x-axis (frequency, time or
length) and the y-axis (level). The R&S FSC links the individual points by straight lines. The values on
the x-axis may be specified in absolute units (e.g. frequency in MHz) or relative units referenced to the
center of the measured trace (e.g. center frequency). Relative units are of advantage, for instance,
when you want to measure modulated output signals. If the center frequency is varied, the mask on the
screen remains unchanged. The points on the y-axis are always values in dB. If the scale on the y-axis
is linear (unit V or W), the R&S FSC automatically switches to the respective dB unit after a limit line
has been switched on.

You can create and edit limit lines with the R&S FSCView software and load them into the R&S FSC via
the USB or the LAN interface. The number of limit lines the R&S FSC can store in its memory depends
on the number of other data sets on the R&S FSC (see "Saving and Loading Instrument Settings and
Measurement Results" in this manual).

Refer to the manual of the R&S FSCView software for information on how to create limit lines.
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Operating sequence

» Press the LINES key.
The softkey menu for controlling limit lines opens.

PRRTTVRR WAL wy
T

The R&S FSC distinguishes between upper limit lines
(UPPER LIMIT) and lower limit lines (LOWER LIMIT).
In the case of upper limit lines, it checks if the results
are aboye the limit. .In case of Iov_ver limit lines, it K 1. .
checks if the result is below the line. Line On / Off Limit Limit Options

-100.0

-110.0

The preddefined limit lines already available with the R&S FSC can be used to mark both upper and
lower limit values.

» Depending on the application, press the UPPER SRREACIeoe il
LIMIT or LOWER LIMIT softiey.
The R&S FSC displays a list of available limit lines. elistrengthabslim [

. e . . FreqMask1.abslim 1kB 15/05/2008 23:35
If no limit line is active, the R&S FSC by default PowerMaskcabalim U@ T6/06/2008 233

marks the first value in the list. If no limit lines are
available, the cursor will be placed on folder
\Public\.".

The unit of the limit line and the unit currently set on

the x-axis have to be identical. In order to determine

the limit lines that are compatible to the current

settings, you can filter the data sets accordingly: T

SD-Card

» Press SORT/SHOW softkey.
» Select the SHOW COMPATIBLE menu item with the rotary knob or the cursor keys

» Confirm the selection with the ENTER key.
The R&S FSC displays those limit lines that are compatible to the current instrument settings.

In order to display all lines again
» Press SORT/SHOW softkey.
» Select the SHOW ALL menu item with the rotary knob or the cursor keys

» Confirm the selection with the ENTER key.

The file type indicates whether a data set contains a limit line with absolute frequency, time or length
values (*.abslim) or values relative to the center of the x-axis (*.rellim).

Switching on a limit line

o . Spectrum 16/05/08 00:14 Nl
» Select the limit line you need from the list the - 20 RBW: 300kHz SWT: 20ms  Trace: Clear/Write
VBW: 300 kHz Trig: Free Run =Detect Max Peak
rotary knob or the cursor keys.
» Confirm the selection with the SELECT softkey. -0
The R&S FSC returns to the limite lines menu and :: 0
activates and displays the corresponding limit line. _ il \mvu
It also shows the name and type of the active limit r/ﬁww ﬁ“«‘ Tl AL T
line in a table above the result display. 800
-90.0
» Press the EXIT softkey to exit the limit lines dialog  |.1m0
box. -110.0
Center: 98 MHz Span: 20 MHz
OIS TT T  Upper T Lower ]
Line On / Off Limit Limit Options
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Switching off a limit line

» Press the LINES key.

Press the UPPER LIMIT or LOWER LIMIT softkey.

Select the DESELECT LIMIT menu item with the rotary knob or the cursor keys.
Confirm the selection with the ENTER key.

YV V V VY

Alternatively, you can deactivate all active limit lines at the same time with the LIMITS ON/OFF
softkey.

4111 Measurements with Limit Lines

During a measurement, the R&S FSC checks the trace for upper and lower limit violations after each
frequency sweep . As long as all measured values are within the limits, it displays PASS above the
result display. If however, only a single value (or pixel of the trace) is outside the limits, the R&S FSC
displays a FAIL notice in the table above the result display.

You can deactivate the automatic limit check at any time.

» Press the LIMITS ON/OFF softkey.
The R&S FSC deactivates all limit lines.

Activating the beeper

In addition to the PASS / FAIL messages on the screen, you can use an acoustic signal to indicate limit
violations.

Spectrum 16/05/08 00:46 I
» Press the LIMIT OPTIONS softkey. Ref: -20.0 dBm RBW: 300 kHz »SWT: 55 Trace: Clear/Write
.1:1:: dB VBW: 300 kHz Trig: Free Run =Detect Max Peak
> Select the AUDIO BEEP menu item with the rotary — reeo o Freallesid Treee ] T
knob or the cursor keys ]
-30.0
» Confirm the selection with the ENTER key. 500 f\m
b ks
An [X] in front of the AUDIO BEEP menu item A A o A
indicates that the beeper is active. If the audio A T L

beep is active, the R&S FSC outputs a beep each
time a limit is violated.

-100.0

-110.0

Center: 98 MHz Span;| [X] Audio Beep
T Display TR " Lower ]
Line On / Off Limit Limit Options

411.2 Definition Range of Limit Lines

If a limit line is not defined in the entire frequency range or displayed span, a check is not performed
outside the definition range.

4.11.3 Data Sets Containing Limit Lines
The R&S FSC stores data sets together with any limit lines that may have been active for the

measurement in question. When such a data set is recalled, the associated limit lines are available too.
They do however not appear in the list of limit lines.
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412 Performing Measurements

If you want to perform complex measurements, the R&S FSC provides measurement functions that
perform certain measurement tasks with a minimum of keystrokes or, in conjunction with various
accessories, will allow you to perform advanced measurements. These functions are collected under
the MEAS key.

412.1 Measuring the Channel Power of Continuously Modulated
Signals

With the channel power measurement you can selectively measure the power of modulated signals.
Unlike a power meter which measures power over its whole frequency range, the channel power
measurement allows you to measure the power in a specific transmission channel. Other signals in the
frequency spectrum have no effect on the result.

When measuring the channel power, the R&S FSC uses a resolution bandwidth that is small compared
to the channel bandwidth to determine the spectrum of the channel. It then integrates the results on the
trace to give the total power of the channel. The R&S FSC takes into account the selected display mode
(absolute or relative), the selected detector and the resolution bandwidth. That means that you can
compare the result to the result that would have been obtained from a thermal power meter. The small
resolution bandwidth acts like a narrow channel filter and so prevents out-of-channel emissions from
affecting the result.

The R&S FSC already comes with an assortment of predefined standards like 3GPP WCDMA,
cdmaOne or CDMA2000 1x. You can, however, customize channel settings to set up the R&S FSC for
other communication standards.

Operating sequence:

Spectrum 16/05/08 19:40 Il

» Press the MEAS key. Ref: -20.0 dBm RBW: 100 kHz SWT: 20ms  Trace: Clear/Write

Att: 0dB VBW: 100 kHz Trig: Free Run Detect Autc Peak
> Press the MEASURE softkey. 00
The submenu for selecting the measurement 400
functions opens. 500

» Select the CHANNEL POWER menu item with the |

rotary knob or the cursor keys. 800

» Confirm the selection with the ENTER key. e
The R&S FSC starts the channel power e } LIARAL BLAELL i faln
measurement and displays the softkey menu of the | IRNN \ [ [
channel power measurement. e —— e

Two vertical lines in the measurement diagram indicate the channel bandwidth. The measured channel
power is shown in large letters below the measurement diagram.

The default setting is power measurement for 3GPP WCDMA signals.
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Screen layout for channel power measurements:

16/05/08

500 ms race

Aun = Detect

(1) Standard e
i e e L a L T T wNy |
Channel Bandwidth 7 @)
e @) -
(@) Channel Power Foah
() Channel Bandwidth A
BlLd
(&) Channel Power Menu s
=100.0
RITT -
Ch BW: 384 MHz
Canter: 1.17 GHz Span; 4608 MHz
USRI Channel " Power " Power
TS Adp=t | BW Unit Display

41211 Selecting the Standard

The R&S FSC already comes with some predfeined standards that you can use for channel power
measurements. However, you can create new configurations to perform measurements on other
standards as well.

> Press the STANDARD softkey.
. [ St ]  — Namo [ Size [ Date | Timo |
A dialog to select the standard opens. =

\Public\.

IGPP WCDMA. chpsts

cdma2000 1x.chpstd 16/05/2008 19:36
cdmaOne.chpstd 16/05/2008 19:37

» Select one of the available standards with the
rotary knob or the cursor keys.

» Confirm the selection with the SELECT softkey.

The R&S FSC loads the configuration selected
standard. It automatically sets the optimal span,
resolution bandwidth, video bandwidth, sweep time

and detector for the standard.
Free: 27 MB

B — poossssssassisiil
e SD_Card

You can create and edit standards with the R&S FSCView software and load them into the R&S FSC
via the USB or the LAN interface. The number of standards the R&S FSC can store in its memory
depends on the number of other data sets on the R&S FSC (see "Saving and Loading Instrument
Settings and Measurement Results" in this manual).

For more information on how to create and edit configurations refer to the R&S FSCView manual.

412.1.2 Setting the Reference Level

When selecting the reference level, make sure that you do not overload the R&S FSC.

As the power is measured with a small resolution bandwidth compared to the signal bandwidth, it is still
possible to overload the R&S FSC, even if the trace is within the measurement diagram. To prevent an
overload, perform the measurement with the largest resolution bandwidth possible using the peak
detector. If you set these parameters, it is not possible for the trace to exceed the reference level..

To simplify operation and to prevent incorrect measurements, the R&S FSC has an automatic routine
for setting the reference level.
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» Press the AMPT key. Level Adjust:

Adjusting Level For Measurement

» Press the LEVEL ADJUST softkey. Please Wait...

The R&S FSC performs a measurement to
determine the optimal reference level.

It uses a resolution bandwidth of 1 MHz, a video bandwidth of 1 MHz and the peak detector. After
finishing the automatic measurement, the R&S FSC sets the optimal reference level.

412.1.3 Setting the Channel Bandwidth

The channel bandwidth specifies the frequency range around the center frequency, over which the
R&S FSC performs the power measurement.

» Press the MEAS key.
Channel Power 3GPP WCDMA 16/05/08 22:33 N
Ref: -2 *RBW: 30 kHz = SWT: : Wi
> Press the CHAN BV softcey. Sl L A e
Ch: | BW: 3.84 MH.
The Ch. BW value entry box opens. Power: e :

» Enter the channel bandwidth you need with the -
number keys and confirm the entry with one of the ,g;f'

unit keys or 500
-70.0
» Enter the channel bandwidth with the rotary knob e
or the cursor keys and confirm the entry with the 00
ENTER key. <L
The R&S FSC sets the appropriate span for the " ChBW:
channel bandwidth that you have entered (span = ferer2l Ghz — S

1.2 x channel bandwidth). This ensures that no cRstE AN Adust BW Unit Display

incorrect channel power measurements are made.

The minimum channel bandwidth that you can set is 833 Hz at a span of 1 kHz.

412.1.4 Changing the Span

Usually, the span the R&S FSC sets yields optimal results. But sometimes you also need to see the
spectrum outside the current span to detect other signal components that you need to include in the
measurement. Therefore, you can adjust the span to up to ten times the channel bandwidth and still be
able to see the spectrum outside the measurement channel.

Operation sequence:

Channel Power 3GPP WCDMA 16/05/08 22:33 N
» Press the SPAN key_ Ref -200dBm  =RBW: 30 kHz =SWT: 500ms Trace: Clear/Write
. . Att: 0dB VBW: 300 kHz Trig: Free Run =Detect RMS
The AUTO SPAN softkey is active and the Power: @D iBm EECHET S
optimum span for the channel power measurement
. -30.0
is set.

.40, R At ek

» Press the MANUAL SPAN softkey. oo
The entry box to adjust the span opens. 700

» Enter the span you need with the number keys and |-we

confirm the entry with one of the unit keys, or oo
-110.0
> Enter the span with the rotary knob or the cursor P —m——" N—
keys and confirm the entry with the ENTER key. W—:———.—"—

The largest possible span for the channel power measurement is ten times the channel bandwidth. At
larger spans, the result of the channel power measurement would be increasingly imprecise, because
too few points of the trace occur in the channel to be measured.

» Press the AUTO SPAN softkey to again set the optimum span.
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Measurement of maximum channel power:

If signal levels fluctuate significantly, you can define the maximum channel power with the Max Hold
function.

Operation sequence:

Channel Power  3GPP WCDMA 16/05/08 22:33 (0B
» Press the MEAS key. *Ref. -200dBm  <RBW: 30 kHz *SWT: 500 ms Trace: Clear/Write
Att: 0dB VBW: 300 kHz Trig: Free Run ADeect‘ RMS
> Press the POWER DISPLAY softkey. Max Power: @D dBm sament oM
» Select MAX HOLD with the rotary knob or the -0 .
cursor keys. [‘H’
» Confirm the selection with the ENTER key or the 0o
POWER DISPLAY softkey. -
The power display switches from "Power" to "Max  |-us
Power". 00
-110.0 —
> To deactivate the Max Hold function, press the o T S 4_EDSMH
POWER DISPLAY softkey. TR T N— ————r

» Select CLEAR/WRITE with the rotary knob or the cursor keys

» Confirm the selection with the ENTER key.
The power display switches from "Max Power" to "Power".

4.12.1.5 Unit for Power Display
The R&S FSC can apply different units to the power output. The default unit is dBm..

Channel Power _ 3GPP WCDMA 16/05/08 22:33 NN
>» Press the MEAS key_ Ref: -20.0 dBm  sRBW: 30 kHz =SWT: 500ms Trace: Clear/Write
Att: 0dB VBW: 300 kHz Trig: Free Run =Detect: RMS
. Channel BW: 3.84 MHz
> Press the POWER UNIT softkey. Max Power: @D dBm
The R&S FSC opens the submenu to select the =

bt

unit. [2);’ =

» Select the unit you want with the rotary knob or the o

-70.0

cursor keys. 800
» Confirm the selection with the ENTER key or the ::::..
POWER UNIT softkey. Moo
The R&S FSC displays the power level in the Center: 2.17 GHz
selected unit. Vesslie | Standard || Adiier

412.2 Measuring the Occupied Bandwidth

Proper operation of a transmission network requires that all transmitters adhere to the bandwidths
assigned to them. The occupied bandwidth is defined as the bandwidth that contains a specified
percentage of the entire power of the transmitter. In the R&S FSC, the power percent can be set
between 10 % and 99.9 %. Numerous standards require a percent of 99 %. This is also the default
setting of the R&S FSC.

After entering the channel bandwidth, the R&S FSC automatically selects the measurement parameters
so that you can attain the best result.
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Operation sequence:

Spectrum 16/05/08 19:40 1IN
» Press the MEAS key. Ref: -20.0 dBm RBW: 100kHz SWT: 20ms  Trace: Glear/Write
Att: 0 dB VBW: 100 kHz Trig: Free Run Detect: Auto Peak
» Press the MEASURE softkey. 300
The R&S FSC opens the measurement menu. -400
-50.0
» Select the OCCUPIED BW menu item with the -60.0
rotary knob or the cursor keys. ]
-80.0
» Confirm the selection with the ENTER key or the b
MEASURE softkey. ks
The R&S FSC starts the Occupied Bandwidth TOMA Pawwer
measurement and shows the corresponding Span: 4,808 MHz
SOftkey menu. Measure TN F——

Two vertical lines in the measurement diagram indicate the occupied bandwidth. Above the trace
window, you can see the numeric value (OBW) that was measured.

Screen layout for measuring the occupied bandwidth:

Dccupied BW 3GFP®:V 200508 D?-H -

(1) Standard
3Ll
(2) Occupied Bandwidth -
(3) Channel Bandwidth e Ty
600 4 b
() Power Percentage s 5w
Occupied Bandwidth - '| |
® p
@ OBW Menu n.h"‘v!,-,,l_ TR Fer— ——— | 1'-'#'-—‘-.-“ NURETUPEN R PO
~1f.0
-110.0
Center: 2.12 GHz Span; 25 MHz
LevEl T Channel % Power
Adjust BW BEW

412.21 Selecting a Standard

The R&S FSC already comes with some predefined standards that you can use for measuring the
occupied bandwidth. However, you can create new configurations to perform measurements on other
standards as well.

> Press the STANDARD softkey.

.
A dialog to select the standard opens. T —

cdma2000 1x.n||pstd 1kB 16/05/2008 19:36
cdmaOne.chpstd 1kB 16/05/2008 19:37

» Select one of the available standards with the
rotary knob or the cursor keys.

» Confirm the selection with the SELECT softkey.

The R&S FSC loads the configuration selected
standard. It automatically sets the optimal span,
resolution bandwidth, video bandwidth, sweep time

and detector for the standard.
Free: 27 MB

Select
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You can create and edit standards with the R&S FSCView software and load them into the R&S FSC
via the USB or the LAN interface. The number of standards the R&S FSC can store in its memory
depends on the number of other data sets on the R&S FSC (see "Saving and Loading Instrument
Settings and Measurement Results" in this manual).

For more information on how to create and edit configurations refer to the R&S FSCView manual.

If you change the settings or create datasets, note that

e the span is always coupled to the channel bandwidth (CHANNEL BW). Changes to either of those
automatically adjust the other (= 5 x channel bandwidth).

e the resolution bandwidth should be between 1% and 4% of the channel bandwidth. This ensures
that the occupied bandwidth is measured with high accuracy.

¢ the video bandwidth must be at least three times the resolution bandwidth. This prevents incorrect
results due to the compression of signal peaks by the video filter.

e the RMS detector is recommended. This ensures that the power measurement is always correct
irrespective of the waveform being investigated.

o the sweep time must be set so that the result is stable. If you increase the sweep time, the
R&S FSC also increases the integration time for the RMS detector and thus ensures more stable
measured values.

412.2.2 Setting the Reference Level

When selecting the reference level, make sure that you do not overload the R&S FSC.

As the power is measured with a small resolution bandwidth compared to the signal bandwidth, it is still
possible to overload the R&S FSC, even if the trace is within the measurement diagram. To prevent an
overload, perform the measurement with the largest resolution bandwidth possible using the peak
detector. If you set these parameters, it is not possible for the trace to exceed the reference level.

To simplify operation and to prevent incorrect measurements, the R&S FSC has an automatic routine
for setting the reference level.

Adjusting Level For Measurement

> Press the LEVEL ADJUST softkey.
The R&S FSC performs a measurement to |

determine the optimal reference level.

It uses a resolution bandwidth of 1 MHz, a video bandwidth of 1 MHz and the peak detector. After
finishing the automatic measurement, the R&S FSC sets the optimal reference level.
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4.12.2.3 Setting the Channel Bandwidth

The channel bandwidth determines the span and therefore the resolution bandwidth and sweep time
the R&S FSC uses for measuring the occupied bandwidth.

Occupied BW 3GPP WCDMA 29/05/08 07:46
» Press the MEAS key. Ref -186dBm  *RBW: 30 kHz =SWT: 500ms Trace: Clear/Write
Att: 10 dB VBW: 300 kHz Trig: Free Run ADtect‘ RMS
> Press the CHAN BW softkey. 0BW: 4.365079 JUUH WeeEwW 800%
The Ch. BW value entry box opens. 28
-38.6
» Enter the channel bandwidth you need with the 485 S
number keys and confirm the entry with one of the | %
unit keys or s
-78.6
» Enter the channel bandwidth with the rotary knob AL b A
or the cursor keys and confirm the entry with the ::::ﬁ
ENTER key. ' Ch BW:

Center: 2.12 GHz Span: 25 MHz

The R&S FSC sets the appropiate span for the e ey .
channel bandwidth you have entered (span = 5 x - Aust R o

channel bandwidth) This ensures that no incorrect

channel power measurements are made.

The minimum channel bandwidth that you can set is 2 kHz. If you attempt to enter a smaller channel
bandwidth, the R&S FSC will automatically set 2 kHz.

412.2.4 Entering the Power Percent to Determine the Occupied Bandwidth

Occupied BW 3GPP WCDMA 29/05/08 07:47
» Press the MEAS key. Ref. -186dBm  +RBW: 30 kHz *SWT: 500ms Trace: Clear/Write
Att: 10 dB VBW: 300 kHz Trig: Free Run ADtect‘ RMS
> Press the % POWER BW softkey. 0BW: 4.365079 JUUH WeeEwW 800%
The R&S FSC opens the % Pow BW entry box. 28
In this box, you can define the power percent :: -
relative to the total span power that defines the 50 T
occupied bandwidth (percent of total power). 606
-78.6
» Enter the percentage you need with thenumber B8 b e
keys, the rotary knob or the cursor keys. s
-108.6
> Confirm the entry with the ENTER key or the P—rr— PR CE—
% POWER BW softkey. YUY S S S E—— —

The R&S FSC now displays the occupied bandwidth graphically in the trace window and numerically
above the trace window.
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4.12.2.5 Changing the Span

Usually, the span the R&S FSC sets yields optimal results. But sometimes you also need to see the
spectrum outside the current span to detect other signal components that you need to include in the
measurement. Therefore, you can adjust the span to up to ten times the channel bandwidth and still be
able to see the spectrum outside the measurement channel.

Operation sequence:

Occupied BW = 3GPP WCDMA 29/05/08 07:49 /M
» Press the SPAN key. Ref: -18.6 dBm  <RBW: 30kHz =SWT: 500ms Trace: Clear/\Vrite
Att: 10 dB VBW: 300 kHz Trig: Free Run =Detect: RMS
The AUTO SPAN softkey is active and the osw: QT MH: ETEEE EE
optimum span for the channel power measurement
is set. o
> Press the MANUAL SPAN softkey. oy i
The entry box to adjust the span opens. 686
-78.6
» Enter the span you need with the number keys and  -ws
confirm the entry with one of the unit keys, or el
-108.6
> Enter the span with the rotary knob or the cursor P——y S
keys and confirm the entry with the ENTER key. | ————

The largest permissible span for measuring the occupied bandwidth is ten times the channel bandwidth.
At larger spans, the result of the channel power measurement would be increasingly imprecise,
because too few points of the trace occur in the channel to be measured.

» Press the AUTO SPAN softkey to again set the optimum span.

4.12.3 Power Measurements on TDMA Signals

When TDMA (time division multiple access) methods are used, e.g. for GSM, several users share a
channel. Each user is assigned a period of time or timeslot. With the TDMA POWER measurement, you
can determine the power over one of the timeslots.

The TDMA power measurement is a measurement in the time domain (span = 0 Hz). You can start it on
an external or video trigger and specify the power measurement time.

To prevent incorrect power measurements in the time domain, make suree that the whole signal is
within the selected resolution bandwidth. If the resolution bandwidth is too small, the displayed power
will be lower than the actual power.

Operation sequence:

Spectrum 16/05/08 19:40 1IN
» Press the MEAS key. Ref. -20.0 dBm RBW: 100 kHz SWT: 20ms  Trace: Clear/Write
Att: 0 dB VBW: 100 kHz Trig: Free Run Detect: Auto Peak
» Press the MEASURE softkey. 300
The R&S FSC opens the measurement menu. -400
-50.0
» Select the TDMA POWER menu item with the -60.0
rotary knob or the cursor keys. ]
-80.0
» Confirm the selection with the ENTER key or the b
MEASURE softkey. ks
The R&S FSC starts the TDMA power TOMA Pawwer
measurement and shows the corresponding Span: 4,808 MHz
softkey menu. Measure
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Screen Layout for power measurements on TDMA signals:

@ Standard ~—F—F _l_ ]
(@) Power Readout - @) ~ II
-
- |
(@) Measurement Limits b
(3) Trigger Level ) |
- e 1] I
(5) Measurement Time - TN Ilr'u'r{r . !HL-
(§) TOMA Power Menu ot Ty Y ”III'I' i L L
-1ag
L Burst Lenght: (5 (CEETTHIN

Canter: 935.2 MHz Span:  Zero Span
. Length

412.3.1 Selecting a Standard

On activating the measurement, the R&S FSC automatically selects the GSM/EDGE standard. All
default settings are selected so that power measurements on GSM or EDGE bursts give true readings.

You can create and edit standards with the R&S FSCView software and load them into the R&S FSC
via the USB or the LAN interface. The number of standards the R&S FSC can store in its memory
depends on the number of other data sets on the R&S FSC (see "Saving and Loading Instrument
Settings and Measurement Results" in this manual).

For more information on how to create and edit configurations refer to the R&S FSCView manual.

4.12.3.2 Setting the Burst Length

The burst length is the measurement time over which the R&S FSC performs a power measurement.
You can select a value less than or equal to the sweep time.

> Press the BURST LENGTH softkey. @ [ Ibdiem TV St SUT dns - Tace. G
The value entry box to specify the burst length p.,w @dg T Bt Lengt 4704
opens. mmwwww,ﬂ\

> Enter the time you need with the number keys and ™ |
confirm the entry with one of the unit keys or : L

> Enter the time you need with the rotary knob or the ™ %
cursor keys and confirm the entry with the ENTER :
key. 1000 ! iH
The R&S FSC performs the measurement over the "l‘q“ B Lot

time yOU haVe entered- Center: 935.2 MHz Span:  Zero Span
Fm——
- . Adjust | SWP Time | Length

If the measurement time you have entered was greater than the sweep time, the R&S FSC sets a burst
length equal to the sweep time. To work with a greater burst length, you have to increase the sweep
time first.

The minimum burst length is the time corresponding to one trace pixel (= sweep time / 631).
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4.12.3.3 Setting the Reference Level

When selecting the reference level, make sure that you do not overload the R&S FSC if the signal's
power is stronger than the maximum reference level.

Because the R&S FSC'’s resolution bandwidths are implemented digitally after the A/D converter, the
signal level at the A/D converter can be higher than the level indicated by the trace, depending on the
selected resolution bandwidth.

To prevent the A/D converter from being overloaded, the signal must be measured at the widest
resolution bandwidth and video bandwidth with the peak detector. The trace maximum then determines
the best reference level.

To simplify operation and to prevent incorrect measurements, the R&S FSC has an automatic routine
for setting the reference level.

» Press the AMPT key. Level Adjust:

Adjusting Level For Measurement
» Press the LEVEL ADJUST softkey.

Please Wait...
The R&S FSC performs a measurement to
determine the optimal reference level.

It uses a resolution bandwidth of 3 MHz, a video bandwidth of 3 MHz and the peak detector. After
finishing the automatic measurement, the R&S FSC sets the optimal reference level.

412.3.4 Power Readout

The R&S FSC displays the measured power and the selected burst length above the trace window
(Power = nn.nn dBm).

4.12.3.5 Setting the Trigger

A trigger is usually required to perform power measurements on bursts. In the default setting, the

R&S FSC is configured to use the video trigger at 50 % of the Y scale on the measurement diagram.
Assuming that the burst on which the measurement is to be made crosses the 50 % point of the trigger,
the R&S FSC will trigger on the rising edge of the burst.

Should this not be the case, you have to adjust the trigger level so that the R&S FSC is triggered by the
burst edge. Otherwise no measurement will be performed.

If the DUT has a trigger facility, the external trigger can also be used for the measurement.

. TDMA Power _«GSM_EDGE 29/05/08 07:38
» Connect the DUT'’s trigger output to the Ret. 200dBm  RBW: 300kHz SWT: Ims  Trace: Clear/\Write
, . . Att: 0dB VBW: 300 kHz Trig: Video » Detect: Sample
R&S FSC's tr|gger Input. Power: mdBm Burst Length: 470 ps
> Press the SWEEP key. [P it It M M i

» Select the EXTERNAL RISE or EXTERNAL FALL  |%®
menu item (rising or falling edge) with the rotary
knob or the cursor keys.

|
> Press the TRIGGER softkey. " \
\
|

> Confirm the selection with the ENTER key or the e

-110.0 External Rise

TRIGGER Softkey. External Fall

Center: 935.2 MHz
R T Single " :
m SWP Time m Sweep Trigger

Select the appropriate trigger delay to position the burst in the measurement window.
» Press the TRIGGER softkey.
» Select the TRIGGER DELAY menu item with the rotary knob and confirm with the ENTER key

» Enter the trigger delay with the number keys and confirm the entry with one of the unit keys or

Enter the trigger delay with the rotary knob or the cursor keys until the TDMA burst is inside the vertical
lines that indicate the measurement range and confirm the entry with the ENTER key.
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412.4 Measuring the Adjacent Channel Leakage Ratio (ACLR)

The Adjacent Channel Leakage Ratio (ACLR) measurement is a method to measure the power over
more than one transmission channel and also evaluate the power of the adjacent (or alternate)
channels of the transmission channel. The ACLR performs measurements according to a specific
channel configuration, e.g. a particular radio communications standard.

Starting the Measurement:
» Press the MEAS key.

» Press the MEAS MODE softkey.
The submenu for selecting the measurement functions opens.

» Select the ACLR menu item with the rotary knob or the cursor keys.

» Confirm the selection with the ENTER key or the MEASURE softkey.

In principle, the ACLR measurement works like the Channel Power measurement in that it determines
the spectrum within the channel using a resolution bandwidth that is small compared to the channel
bandwidth. In addition to the channel bandwidth, the ACLR measurement is also defined by the channel
spacing, the bandwidth of adjacent channels and the adjacent channel spacing. The R&S FSC offers
measurements on up to 12 carrier channels and 12 adjacent channels to either side of the carrier.
When measuring more than one carrier or adjacent channels, the R&S FSC shows the powers of each
channel in a list below the marker list. The channel itself is marked by red (transmission channels) or
green (adjacent channels) vertical lines.

Screen Layout for Adjacent Channel Power measurements:

W: 30kHz S

VBW: 100 kHz
C
@ 5150317 MH: 794 dBm
(1) Standard Power1(f) 815 dBm
Adj Chn Lover Upper
(2) Marker Information Ay & us T

(@) Channel Information 300
@) TX Channel {red line) P
(€) Adj Channel green line)

{B) Alt Channel (green ling) 1
(7) Marker (blue line) S
ACP Menu -1 _

-1

Canter: 946.03174E MHz
TT
@ Mode Standard

Adjust

The predefined standards are the same as for Channel Power measurements (3GPP WCDMA,
cdmaOne and CDMA2000 1x systems). However, you can also customize the settings to set up the
R&S FSC for other radio communication standards. You can define the settings directly on the

R&S FSC or define and manage them using the R&S FSCView software.

When customizing settings, make sure to consider the following points to get valid and accurate
measurement results:

e Reference Level

Make sure not to overload the R&S FSC as the power is measured with a resolution bandwidth that
is small in comparison with the signal bandwidth. As with Channel Power measurements, use the
ADJUST LEVEL softkey to automatically set the reference level to an optimal level.
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Setting the Span:

The frequency span must at least cover the carriers and the adjacent channels plus a measurement
margin of about 10% to get valid results.

If the frequency span is too large in comparison to the channel bandwidth (or the

adjacent-channel bandwidths) being examined, only a few points on the trace are
available per channel. This reduces the accuracy of the waveform calculation for the
channel filter used, which has a negative effect on the measurement accuracy. It is
therefore strongly recommended that the formulas mentioned be taken into
consideration when selecting the frequency span.

If the span is automatically calculated by the R&S FSC with the AUTO SPAN softkey, the span is
calculated as follows:

(No. of transmission channels - 1) x transmission channel spacing + 2 x transmission channel
bandwidth + measurement margin

with the measurement margin being approx. 10% of the value obtained by adding the channel
spacing and the channel bandwidth.

Setting the Resolution Bandwidth:

The RBW should not be too high or too small to get both an acceptable measurement speed and a
suppression of spectral components outside the channels. As a rule of thumb, it is recommended to
set it to about 1% to 4% of the channel bandwidth.

You can select a larger resolution bandwidth if the spectrum within the channel to be measured and
around it has a flat characteristic. In the standard setting, e.g. for standard cdmaOne at an adjacent
channel bandwidth of 30 kHz, a resolution bandwidth of 30 kHz is used. This yields correct results
since the spectrum in the neighborhood of the adjacent channels normally has a constant level. For
standard NADC/IS136 this would not be not possible, for example, since the spectrum of the
transmit signal penetrates into the adjacent channels and a too large resolution bandwidth causes a
too low selection of the channel filter. The adjacent-channel power would thus be measured too
high.
If the RBW is automatically calculated by the R&S FSC with the AUTO RBW softkey, the RBW is
calculated as follows:

RBW < 1/40 of channel bandwidth

The R&S FSC then selects the maximum possible resolution bandwidth resulting from the available
RBW steps (1, 3) is selected.

Setting the Video Bandwidth

To obtain correct power measurements, the video signal must not be limited in bandwidth. A
restricted bandwidth of the logarithmic video signal would cause signal averaging and thus result in
a too low indication of the power (-2.51 dB at very low video bandwidths). Therefore, the VBW
should be at least three times the RBW.

If the RBW is automatically calculated by the R&S FSC with the AUTO VBW softkey, the RBW is
calculated as follows:

VBW z 3 x RBW

The R&S FSC then selects the smallest possible VBW with regard to the available step size will be
selected.
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e Selecting the Detector:

It is best to use the RMS detector. This detector correctly indicates the power irrespective of the
characteristics of the signal to be measured. The whole IF envelope is used to calculate the power
for each measurement point. The IF envelope is digitized using a sampling frequency which is at
least five times the resolution bandwidth which has been selected. Based on the sample values, the
power is calculated for each measurement point using the following formula:

N
Prus = N 531'

with

s; = linear digitized video voltage at the output of the A/D converter
N = number of A/D converter values per measurement point
PRMS = power represented by a measurement point

When the power has been calculated, the power units are converted into decibels and the value is
displayed as a measurement point.

In principle, the sample detector would be possible as well. Due to the limited number of
measurement points used to calculate the power in the channel, the sample detector would yield
less stable results.

412.41 Selecting the Standard

The R&S FSC already comes with some predefined standards that you can use for measuring the
ACLR. However, you can create new configurations to perform measurements on other standards as
well.

Loading Predefined Standards

The R&S FSC already comes with several predefined standards when it is shipped. It is also possoble
to create a new standard and permanently store it on the R&S FSC via the R&S FSCView software.

[ Stat [  Name | Size | Date | Time |

LTE (ChBw 20 MHz).chpstd 21/01/2009 05:13

LTE (ChBw 3 MHz).chpstd

» Confirm your selection with the ENTER key or the LTE (ChBw 5 MH) chpstd

TD-SCDMA. chpstd

21/01/2008 05:12
21/01/2009 05:12
30/09/2008 17.07

A dialog box with all available standards opens.
3GPP WCDMA.chpstd 1kB 22/01/2008 02:43
cdma2000 1x.chpstd 1kB 29/09/2008 16:16
> Select the standard you want using the rotary knob ETE [ChEw 10 Mie).chpsta e zvov/ame w2
or the cursor keys. LTE (GhBw 1.4 e chpats 18 20w er2
e
1kB
1kB

STANDARD softkey.

The R&S FSC sets the selected standard. The

optimal span, resolution bandwidth, video

bandwidth, sweep time and detector for the

standard are selected automatically. Free: 15 MB

Select - —— Exit
. Show SD-Card -

Creating Standards with the R&S FSCView software

You can create and edit standards with the R&S FSCView software and load them into the R&S FSC
via the USB or the LAN interface. The number of standards the R&S FSC can store in its memory
depends on the number of other data sets on the R&S FSC (see "Saving and Loading Instrument
Settings and Measurement Results" in this manual).

For more information on how to create and edit configurations refer to the R&S FSCView manual.
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4.12.4.2 Configuring the Measurement

Setting the Number of Channels

» Press the CHANNEL SETTINGS softkey.
» Select the TX CHANNELS menu item with the ‘ ‘ S
rotary knob or the cursor keys. L i
Center: 946.031746 MHz Span: 1034 kHz
The entry box to set the number of channels v el B e e
opens. '
» Enter the number of transmission channels you need with the number keys.
» Confirm the entry with the ENTER key.
» Press the CHANNEL SETTINGS softkey.
» Select the ADJ CHANNELS menu item with the N
cursor keys or the rotary knob. L1 Ad] Channels:
. Center: 946.031746 MHz Span:  103.4 kHz
The entry box to set the number of adjacent e e e F e
channels opens.
» Enter the number of adjacent / alternate channels you need and confirm the input with the ENTER

key.

The borders of Tx channels are displayed red in the trace diagram, the borders of adjacent and

alternate channels are displayed green.

Setting the Channel Bandwidth

The channel bandwidth specifies the frequency range about the center frequency, over which the
R&S FSC performs the power measurement.

»

Press the CHANNEL BW softkey.

The R&S FSC opens a dialog box to define the
channel bandwidths for all channels.

Select the channel you want to change the
bandwidth for with the rotary knob or the cursor
keys.

Confirm the selection with the ENTER key.
You can now edit the channel spacing.

Enter the channel bandwidth you need with the
number keys and confirm the entry with the
appropriate unit, or

with the ENTER key.

TX
Adj
Altl
Al2
Alt3
A4
Alt5
Alt6
Al?
Alt8
Alt9
Alt10
Alt11

TX / ACP Channel Bandwidth

14 kHz
14kHz
14kHz
14kHz
14kHz
14kHz
14kHz
14kHz
14kHz
14kHz
14kHz
14kHz
14kHz

Enter the channel bandwidth you need with the rotary knob or the cursor keys and confirm the entry

The R&S FSC automatically sets the appropriate span for the channel bandwidth according to the
criteria described above to ensure that no incorrect channel power measurements are made.

Setting the Channel Spacing

In case of the R&S FSC, the channel spacing is defined as the distance between the center frequency
of the transmission channel and the center frequency to the next transmission channel or the distance
between the center frequency of the transmission channel and the center frequency of the adjacent
channel.
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Note that some some radio communication standards, e.g. CDMA2000
@ DS/MC1/MC3 and IS95 B/ C, 1S97 B/ C, IS98 B/ C, define the channel spacing
differently, namely the distance from the center of the transmission channel to the
closest border of the adjacent channel. The R&S FSC does not consider these

specifics. It always regards the channel spacing as the distance between the center of
a channel and the center of its neighboring channel.

» Press the CHANNEL SETTINGS softkey. e sl Sl S
TX1-2 20 kHz -
» Select the CHANNEL SPACING menu item with ™23 20kHz
TX3-4 20kHz
the rotary knob or the cursor keys. ThE L
The R&S FSC opens a dialog box to define the — —
spacings for all transmission channels and X7-8 20kHz
adjacent / alternate channels. e -
TX10-11 20kHz
» Select the channel you want to change the spacing - B K
for with the rotary knob or the cursor keys. At 20kHz
Al2 20kHz
» Confirm the selection with the ENTER key. Alt3 20kHz

Alt4 20kHz
=]

You can now edit the channel spacing. A —————a

» Enter the spacing you need with the number keys and confirm the entry with the appropiate unit or

» Enter the spacing you need with the rotary knob or the cursor keys and confirm the entry with the
ENTER key.
» Press the EXIT softkey to exit the dialog box.
The R&S FSC now takes the new values into account for future measurements.
When performing measurements on multi-carrier signals, you can define the spacing of the
transmission (Tx) channels to one another. By default, the R&S FSC assumes equal spacing between

all Tx channels in the system. Therefore, the spacing you enter for the first two Tx channels is
automatically applied to all other Tx channels.

If you do measurements on systems with a different channel spacing for each Tx channel, you can also
set the channel spacing for each Tx channel separately by entering the respective number in the fields.

If the spacings are not equal, the channel distribution according to the center frequency is as follows:
e Odd number of TX channels
The middle TX channel is centered to center frequency.

e Even number of TX channels

The two TX channels in the middle are used to calculate the frequency between those two
channels. This frequency is aligned to the center frequency.

Adjacent or alternate channel spacing is also available for single-carrier measurements. The R&S FSC
can perform measurements on up to 12 adjacent channels. Usually the first adjacent channel to the Tx
channel is referred to as the Adjacent Channel (ADJ). All others are called Alternate Channels (ALT1 to
ALT11).

By default, the R&S FSC assumes that the distance of the adjacent channels to each other is the same.
In that case, you only have to enter the first spacing value. The R&S FSC then calculates all higher
adjacent channels from that value. If you change the spacing of one of the higher channels, the

R&S FSC only updates the channel spacings above the one you have changed, but not those below.

So, for example, if you set the first adjacent channel spacing (ADJ) to 20 kHz, the following spacings
are 40 kHz (ALT1), 60 kHz (ALT2), 80 kHz (ALT3), 100 kHz (ALT4), 120 kHz (ALT5) and so on.

If you then change the spacing of the third alternate channel (ALT3) to 100 kHz, the R&S FSC adjusts
the alternate channels above the third one accordingly: 125 kHz (ALT4), 150 kHz (ALT5) and so on.
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Normalization of Measurement Results

By default, the power of the channels and adjacent channels is displayed in the unit dBm. It is also
possible to display the power density of the signal to, for example, measure the signal/noise power
density or obtain the signal to noise ratio.

» Press the CHANNEL SETTINGS softkey.
Select the CHANNEL PWR/HZ menu item to activate normalization.

The R&S FSC switches the unit from dBm to dBm/Hz.

The channel power density in dBm/Hz corresponds to the power inside a bandwidth of 1 Hz and is
calculated as follows:

channel power density = channel power - logso(channel bandwidth)

Displaying Absolute and Relative Results

You can set up the result display to either show the absolute power of the adjacent channels or the
power relative to one of the transmission channels.

» Press the POWER DISPLAY softkey.

Select either the ABSOLUTE menu item to display the absolute results or the RELATIVE menu item
to display the power relative to one of the transmission channels.

Selecting the Reference Channel

When determining relative power values for the adjacent channels, you can set a specific transmission
channel as the reference channel.

.-'l .
> Press the CHANNEL SETTINGS softkey. oy LA
> Select the ACLR REF SETTING menu item with comeer 525 051728 e oo TSl
the rotary knob or the cursor keys. e T v el el

The R&S FSC opens a another submenu to select the reference channel.

» Select the method of determining the reference channel using the rotary knob or the cursor keys.

» Confirm the selection with the ENTER key.
The following methods are available:
e TX CHANNEL:
Select a specific transmission channel by entering its number as the reference.
e MIN POWER TX CHANNEL:
The channel with the lowest power level is the reference channel.
¢ MAX POWER TX CHANNEL
The channel with the highest power level is the reference channel.
e LOWEST HIGHEST CHANNEL

The outer left-hand transmission channel is the reference channel for the lower adjacent channels.
The outer right-hand transmission channel is the reference channel for the upper adjacent
channels.

Setting and Checking the Limits

Limit checks in ACLR measurement mode are independent of limit line handling. You can define a limit
for each of the adjacent channels. Limits for adjacent channels can be set either in absolute or relative
terms.
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Defining relative limits

>
>
>

Press the CHANNEL SETTINGS softkey.
Select the CHANNEL LIMIT RELATIVE menu item

Confirm the selection with the ENTER key.

The R&S FSC opens a dialog box to define the
relative limits for each adjacent channel.

Select the input field of an adjacent or alternate
channel with the rotary knob or the cursor keys
and active the field with the ENTER key.

Select the channel you want to check with the
SELECT softkey.

The channel turns green and the check box in the
first column is marked.

Enter the limit value you need with the number
keys.

Confirm the entry with the ENTER key.

The R&S FSC automatically activates the check
flag, so that the limit is included in future limit
checks.

Channel Limit Relative...

Center: 946.031746 MHz

Mode

andari

Channel Limit Absolute...
[X] Check Channel Limit

_W “Power
Adjust Settings Unit Display

Channel Limit Relative

m Ad

:

0.0dB

m Altl

-10.0dB

o Alt2
o Alt3

0.0dB
0.0dB

o Ald
o AltS
o Al
o Al7
o Al8
o A9
o Alt10
o Altll

0.0dB
0.0dB
0.0dB
0.0dB
0.0dB
0.0dB
0.0dB
0.0dB

To deactivate the limit check for a specific channel, move the cursor to the channel in question with

the rotary knob or the cursor keys and deselect it with the SELECT softkey.

Defining absolute limits

>
>

Press the CHANNEL SETTINGS softkey.

Select the CHANNEL LIMIT ABSOLUTE menu
item.

Confirm the selection with the ENTER key.

The R&S FSC opens a dialog box to define the
absolute limits for each adjacent or alternate
channel.

The procedure of defining absolute limits is
analogous to that of defining relative limits.

Performing a limit check

>
>

Press the CHANNEL SETTINGS softkey.

Select the CHECK CHANNEL LIMITS menu item
with the rotary knob or the cursor keys and confirm
the selection with the ENTER key.

The R&S FSC automatically performs limit checks.
The results of the limit check are displayed in the
table above the trace. If a result fails the limit
check, it turns red and has a star (*) in front of its
power level.
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u Adj
o Altl
o Al
o Al3
o Alts
o Alts
o Alts
o A7
o Alt8
o Al9
o Alt10
c AltT

Channel Limit Absolute

-40.0dBm
-456dBm
0.0dBm
0.0dBm
0.0dBm
0.0dBm
0.0dBm
0.0dBm
0.0dBm
0.0dBm
0.0dBm
0.0dBm

Tx Channels: 1.

Adj Channels: 2 ..
Channel BW.

| Channel S

-100.0

-110.0

Channel Limit Relative...

Channel Limit Absolute...

Center: 946.031746 MHz

m T level W “Power
Adjust Settings Unit Display

Mode

Power 1 (r)

Adj Chn

Adj

andari

-91.6 dBm

[X] Check Channel Limit

Adj Chn Lower
Alt1
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412.5 Measuring the Spectrum Emission Mask

The Spectrum Emission Mask (SEM) measurement is a method to detect spurious emissions or
intermodulation products of a signal. When performing a SEM measurement, the R&S FSC checks the
signal against a spectral mask to see whether the signal is in compliance to a specific standard or not.
Therefore, the R&S FSC provides predefined Spectrum Emission Masks for various telecomunications
standards.

However, you can define your own spectral masks with the R&S FSCView software to perform
measurements in frequency ranges other than the predefined. To learn how to define Spectrum
Emission Masks, refer to the FSCView manual.

Starting the Measurement:
» Press the MEAS key.
» Press the MEAS MODE softkey.
The submenu for selecting the measurement functions opens.
» Select the SPECTRUM EMISSION MASK menu item with the rotary knob or the cursor keys.

» Confirm the selection with the ENTER key or the MEAS MODE softkey.

Note that the frequency range of the actual measurement depends on the start and stop frequency you
have set on the R&S FSC. Correct measurement results are therefore only possible if the frequency
ranges of the SEM are inside the current span of the R&S FSC.

Screen Layout for the Spectrum Emission Mask measurement

1501510 1318
SWT: 142ms  Trace: Clear/Write
VBW: 300 kHz Trigz Free Run = Detect RAMS

Tx B B Mz
REW [Hz| Freq [Hz] Paower Abs
D Standare ol
(Z) Marker Information ; s, gmmm :ﬁ:.:..
=2 M k M =53 91 dBm
(3) SEM List e
(@) Limit Check Result - | , | O] chun

(5) Spectrum Emission Mask (red line)
(&) Trace (yellow ling)

{7) Marker (blue line)

SEM Menu

412,51 Selecting a standard

Several predefined standards are already installed on the R&S FSC to use for Spectrum Emission
Mask measurements. It is also possible to customize settings or create new standards using the
R&S FSCView software.

Loading Predefined Standards

The R&S FSC already comes with several predefined standards when it is shipped. All predefined
standards are in accordance to the standard specifications. It is also possible to create a new standard
and permanently store it on the R&S FSC via the R&S FSCView software.
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A dialog box with all available standards opens. rf.m \m"c\smdms\ Name | Size | Date [ Time |
§02_11a 10MHz 5GHz band.semstd 2kB 14/01/2010 13:10
i 802_11a 20MHz 5GHz band.semstd 2kB 14/01/2010 13:10
> Select the standard you want with the rotary knob cdma2000 BCO -INF_28 dBm.semstd 2kB 14/01/2010 13:10
cdma2000 BCO SR1.3emstd 2kB 14/01/2010 13:10
or the cursor keys. ETSI 5GHz RLAN. semstd 2kB 14/01/2010 13:10
. i . LTE 10 MHz Uplink semstd 2kB 14/01/2010 13:10
» Confirm the selection with the ENTER key or the LTE Category A +1GHz semstd i@ 14/01/2010 1310

atego - 2.8emsti A

STANDARD softkey. LTE Categux B +1CHz.semetd 2kB 14/01/2010 13:10
LTE Category B -1GHz.semstd 2kB 14/01/2010 13:10
The R&S FSC sets the selected standard. The W-CDMA 3GPP 31_39 dBm.semstd 2kB 14/01/2010 13:10
; . . . W-CDMA 3GPP.semstd 2kB 14/01/2010 1310
optimal span, resolution bandwidth, video WiBro TTA -INF_23 dBm.semstd 2kB 14/01/2010 13:10
. . WiBro TTA 40_INF dBm.semstd 2kB 14/01/2010 13:10
bandwidth, sweep time and detector for the WIMAX 10MHz Downlink semstd 2kB 14/01/2010 13:10
; WIMAX 10MHz Uplink semstd 2kB 14/01/2010 13:10

standard are selected automatically. WIMAX 20MHz Downlink semstd 2kB /0172000 1310 ||
WIMAX 20MHz Uplink semstd 2kB 14/01/2010 13:10

WIMAX ETSI EN 30254401 31_39.semstd 2kB 14/01/2010 1310 [~]

Free: 15 MB

Creating Standards with the R&S FSCView software

You can create and edit standards with the R&S FSCView software and load them into the R&S FSC
via the USB or the LAN interface. The number of standards the R&S FSC can store in its memory
depends on the number of other data sets on the R&S FSC (see "Saving and Loading Instrument
Settings and Measurement Results" in this manual).

For more information on how to create and edit configurations refer to the R&S FSCView manual.

4.12.5.2 Optimizing measurement settings

After selecting the standard and applying the signal to the R&S FSC, you can optimize measurement
settings to avoid overloading the R&S FSC.

» Press the ADJUST SETTINGS softkey.
The R&S FSC adjusts the reference level and the span

4.12.5.3 Viewing the results in a table

You can add a table to the display that shows the measurement results in numerical form.

» Press the VIEW LIST softkey.

. TxPower -29.6dBm Tx Bw 5 MHz
The R&S FSC shows a list above the trace Rango [Hz] RBW[Hz]  Freg[Hz]  PowerAbs PowerRel A Limit
. . . . -12750 M -8.500 M 1M 869.828095 M -85.85dBm -56.35dB  -36.95 4B
diagram. If the list contains more than four entries, BEOM  7500M 1M S003M76M  -BE0EdBm  -GE55dB |
-7.500 M -3.500 M 1M 874.078095 M -85.93dBm  -56.43dB

you can scroll through the list with the rotary knob
or the cursor keys to see the other results. Note
that scrolling works only if there is no active input
field.

875.778095 M

-99.93dBm  -70.43 dB

-3.500 M -2.500 M 30 k

The list contains the following information:
e Tx Power
Power level of the transmission channel.

e Tx Bandwidth
Bandwidth of the transmission channel.

e PASS /FAIL information
If the signal is within the limits of the spectral mask, the R&S FSC shows PASS, if not it shows
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e Range [HZz]
Frequency range. The first number is the start frequency, the second number the stop frequency of
each defined frequency range. The character following the number indicates the unit (k = kHz,
M = MHz, G = GHz)
e RBW [HZz]
Resolution bandwidth the corresponding frequency range is measured with.

e Freq[Hz]

e Power Abs
Absolute peak power in the corresponding frequency range.

e Power Rel
Relative peak power in relation to the channel power of the reference channel.
e AlLimit
Minimum distance from the limit line to the trace in the corresponding frequency range. Negative

values or a zero indicate a passed SEM limit check, positive values indicate a violation of the limit
check.

412.6 Measuring the Harmonic Distortion

The Harmonic Distortion measurement is an easy way to identify the harmonics of a DUT. In addition to
the graphic display of the harmonics, this measurement mode also calculates the Total Harmonic
Distortion (THD) and shows the results.

You can perform a Harmonic Distortion measurement in frequency sweep (span > 0) and zero span
mode (span = 0). When starting the measurement, the R&S FSC looks for the first harmonic of the
signal (= the highest signal) in the defined frequency range. It then adjusts the frequency axis so that all
harmonics are visible. In zero span mode, the center frequency remains the same.

Starting the measurement:
» Press the MEAS key.

Spectrum

» Press the MEAS MODE softkey. Channel Power
The submenu for selecting the measurement s J
functions opens. ACLR

Spectrum Emission Mask
Harmonic Distortion

» Select the HARMONIC DISTORTION menu item AM Modulation Depth

with the rotary knob or the cursor keys. L isowope foterna__| Span:200 Miz

» Confirm the selection with the ENTER key or the
MEAS MODE softkey.
The search for harmonics starts as soon as you enter the Harmonic Distortion measurement. Upon
entering the measurement, the R&S FSC automatically adjusts the settings in order to display the
selected number of harmonics (default = 2) on the screen.

Mode
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Screen layout for determining the Harmonic Distortion

IMONIcs 14701710 1530
Ref -274 dBm REW: 3 MHz SWT: 20ms Trace: Clear/Write
At 0 dB VBW: 3 MHz  Trigp Free Run » Detect AMS
ﬂwn.m:u MHz - 2009532 MHz -68.9 dBm
% 300.3783 MH:z 4005681 MHz -80.8 dBm
500.7578 MHz -81.4 dBm

o: @ @D o @EIED s

(1) Harmonics List

kT4
(@) Total Harmonic Distortion in % S
(3) Total Harmonic Distortion in dB “HA- | il [ ' "ID
E14-H I ] 1 - - -
(@) Trace aradd . | ! . .
(5) Markers (indicating harmonics) [T i i i |

14—

N4 g ! : f (5] E

1074 —

() Harmonic Distortion Menu

Center:301.143063 MHz Span:dB81.82682 MHzx

Harmaonics

Defining the number of harmonics
By default, the R&S FSC shows the signal and its first g ey o e ey o P

Trace: Clear/Write

harmonic. Each harmonic is indicated by a marker that A 08 LS S MHz Trig Free Bun o Detect RMS
the R&S FSC places on the harmonic (here M1 and

M2). Note that all of the markers that have been set _‘
are normal markers that show the absolute frequency I iz
of the harmonic. \
At the same time, the R&S FSC also calculates the |
values for the total harmonic distortion (THD) and \w i
shows the results in a box above the trace diagram. :
The values are output in % as well as dB, -913
If you want to see more than one harmonic, the e
R&S FSC can show up to six harmonics. Center:150.47819 MHz Span:120.380958 MHz
Mode Settings I I

» Press the HARMONICS softkey.
» Enter the number of harmonics you'd like to see in ...

the input field. -97.2

-107.2

» Confirm the entry with the ENTER key or the Harmenics: (G

HARMONICS softkey. e D DETRAE

Mode Settings armonics

The R&S FSC places the markers on the other ’

harmonics even if they are outside of the display

range.

Harmonics 14/01/10 15:29
» Press the ADJUST SETTINGS softkey. Ref: -27.2 dBm REW: 3MHz SWT: 20ms  Trace: Clear/Wiite
Att: 0dB VBW: 3MHz  Trig: Free Run = Detect: RMS

The R&S FSC adjusts the reference level, center  mp: (XD %
frequency and span in a way that all harmonics are \ I
visible in the diagram area. pa g =

-40.79 Lil:}

-107.2

Center:300.000229 MHz Span:480.000386 MHz
TMeas T

Harmnnl:s

Mode Settings
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Activating the harmonics list

To see the exact frequency of the harmonic, you can  piarr ——a
i i VBW: 3 MHz  Trig: Free Run »Detect: RMS
activate the marker list that shows the value for each T T T e
marker. P 3003783 MHz -795 dBm (> 4005681 MHz -80.8 dBm
P 5007579 MHz -81.4 dBm
» Press the MKR key. THD: @XD % -40.74 DL
[
> Press the VIEW LIST softkey. ’_zjﬂr\ >
The R&S FSC displays the marker list that piod
contains the values for each harmonic. nu} i
[cTT4s) )| NS P
-874
-974
-1074
Center:301.143063 MHz Span:481.82892 MHz

DRt ToSereet ) o nrarker View
Marker Type Marker Marker Function st

412.7 Measuring the AM Modulation Depth

The AM Modulation Depth measurement analyzes AM modulated signals and calculates the modulation

depth of the signal using the measurement results. Note that the measurement works properly only if

you apply an AM modulated signal.

Starting the measurement:

» Press the MEAS key. Shectium
> Press the MEAS MODE softkey. AT
The submenu for selecting the measurement ’;,f:i,um Emission Mask |

functions opens Harmonic Distortion
: AM Modulation Depth

[ ] Isotropic Antenna Span:3.6 GHz
] T

» Select the AM MODULATION DEPTH menu item
with the rotary knob or the cursor keys.

» Confirm your selection with the ENTER key or the
MEAS MODE softkey.

After you have started the measurement, the R&S FSC places three markers on the trace. The first
marker is placed on the peak power level. The R&S FSC assumes that position as the level of the
carrier. The second and third markers are delta markers. These are placed symmetrically on the
adjacent peak values to the left and right of the carrier.

By default, delta marker 2 is active for editing. If you move the delta marker to another position, the
other delta marker will be moved by the same distance relative to the normal marker. Note that this
happens only if you move delta marker 2 (D2). When moving delta marker 3 (D3), only this marker is
repositioned.

From the values of the markers, the R&S FSC then calculates the AM modulation depth. The AM
modulation depth is the ratio between the power values at the reference marker and at the delta
markers. When the powers of the two AM side bands are not the same, the R&S FSC uses the mean
value of the two sideband values.

1173.0966.12 72 E-3



R&S FSC Performing Measurements

Screen layout for the AM Modulation Depth measurement

od, Dagth 14/01/10 15:27
Ref -20.0 dBm REW. 100Hz SWT: 25s Trace: Clear/\Write
: VBW: 100 Hz  Trigz Free Run  Detect Auto Peak
M1 ﬂwn.unm MHz -27.2 dBm 1 kHz -12.1 dB
1 kHz 120 48

LR 80.0 dBm

(1) Marker List

(2) Modulation Depth
(3) Trace

(@) Threshold Line
(5) Markers e
& AM Mod Depth Menu H ﬂj H—rllni 'h,!* 11,.

]

Center: Iﬂ:I M 1H~

Setting a threshold

You can set a threshold that defines the minimum power level the signal must have. If the power of the
signal is below the threshold, the R&S FSC will not set the markers and therefore will not calculate the
modulation depth.

» Press the THRESHOLD softkey
A dialog box opens.

o I 11 IR
o A

W 'IAMAL‘“ m" L . L' ’ N'“"
> Enter the threshold value you need and confirm it ' ——— —

Mode Settings Marker
The threshold is represented as a horizontal blue
line in the diagram area.

Optimizing the settings
In order to get the best results, you can use the automatic adjustment routine that the R&S FSC offers.

» Press the ADJUST SETTINGS softkey. Adjust Settings

The R&S FSC performs a sweep and repeats the Searching for AM modulated carrier.
peak search sequence for the three markers.

Please Wait ...

Activating the marker list

To see the exact frequency of the carrier and its
sidebands, you can activate the marker list that shows
the value for each marker.

» Press the MKR key.

» Press the VIEW LIST softkey.

The R&S FSC displays the marker list that
contains the values for carrier and sideband.
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413 Two-port Measurements with the Tracking Generator

Only for R&S FSC with tracking generator (order number 1314.3006.13, 1314.3006.16).

The R&S FSC can be supplied with an optional tracking generator to measure the transmission of two-
ports or the reflection coefficients of one-ports and two-ports. The tracking generator outputs a signal at
the current R&S FSC frequency. The nominal output level can be selected from 0 dBm to -50 dBm in

1 dB steps.

Two-port transmission can be determined directly by connecting the input of the DUT to the output of
the tracking generator and the DUT’s output to the R&S FSC’s RF input.

» Press the MODE key.

» Press the NETWORK ANALYZER softkey.

The R&S FSC turns on the tracking generator and switches to its softkey menu. However, the
frequency and level settings from the spectrum analyzer mode are not changed.

The softkey menu for the network analysis includes the softkey for calibrating the measurement.
Calibration is necessary because the tracking generator output level does not exactly match the values
specified in the table and it is frequency-dependent.

When performing the normalization, a single reference measurement is made at the corresponding port
or between both ports. By means of this reference measurement, for example, the frequency response
of a connected measurement cable can be compensated accurately enough.

If transmission measurements are performed on a two-port, the calibration takes the transmission
characteristics of the test setup and the frequency response of the tracking generator into account and
corrects the measurement with the correction data that has been obtained.

Screen layout for two-port measurements with tracking generator:

11/09/08 11:13
«BBW: 1 MHz «5WT: 100ms Trace: ClearWiite
Trig: Frea Run  Detect Sampla
T ] [ 812 [Ineden) Mag |
(1) Result Display
(Z) Measurement Mode
@) Status Line
- S-Matrix
- Calibration Status
- Measurement Format
(@) Trace Window

(5) Softkey Menu 18
1]

Center: 208 GHz Span: 50 MHz

Calibrate

When the tracking generator is switched on, the status line indicates (Uncal). This indicates that
tracking generator measurements are uncalibrated. The level axis is in the relative unit dB. Apart from
the level values, the 0 dB reference is also displayed. This corresponds to a reference level of 0 dBm in
the spectrum analyzer mode (= nominal output level of the tracking generator).

When the tracking generator is on, measurement parameters like bandwidth or the frequency range are
selected with the appropriate keys as in the spectrum analyzer mode. When the MEAS key is pressed,
the softkey menu for the tracking generator is displayed.

Before calibration, the output level of the tracking generator, the frequency range you want and the
appropriate reference level should be set because calibration is only valid for the calibrated frequency
range and reference. Changing these parameters after calibration invalidates calibration.
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and span are subsequently changed within the calibrated frequency range. In this
case, the R&S FSC interpolates the correction data between the reference points of
the calibration. The R&S FSC retains the calibration values but displays (Interp) in the
status line to indicate a possible increase in measurement uncertainty.

In spectrum analysis mode, port 1 is used as the RF input.

Setting the output level:

The calibration remains valid if the start frequency, stop frequency, center frequency

o
> Press the AMPT key. o I
TG i

» Press the TG OUTPUT ATTENUATION softkey. Center: 4.00005 GHz Span: _7.9999 GHz
The input field to set the output level opens. : — R s Ve Aenceion.

You set the output level by selecting an attenuation value (0 dB to 40 dB). If you select 0 dB, the
output level will be 0 dBm. If you select 40 dB, the output level will be —40 dBm.

» Set the attenuation level you need with the number keys, the rotary knob or the cursor keys.
» Confirm the entry with the ENTER key.

413.1 Measuring the Transmission of Two-Port DUTs

To perform a transmission measurement, connect the input of the DUT to the generator output and the
DUT’s output to the RF input of the R&S FSC. The R&S FSC measures the magnitude of the DUT’s
transmission.

The measurements of the operating sequences below are performed on a two-port filter with a center
frequency of 2060 MHz and a bandwidth of approx. 11 MHz. The measurement example starts with the
R&S FSC in its default setting.

Setting the frequency range:

» Press the PRESET key.

» Press the MODE key.

» Press the NETWORK ANALYZER softkey.

The R&S FSC displays the tracking generator menu. As calibration has not yet been performed, the
R&S FSC displays (uncal) in the status line.

» Press the FREQ key.
The frequency menu and the input field to set the center frequency open.

» Enter the center frequency of 2060 MHz with the number keys.

» Confirm the entry with the unit keys.
The R&S FSC now sets a center frequency of 2060 MHz.

» Press the SPAN key.
The span menu and the input field to define the span open.

» Enter the span of 50 MHz with the number keys.

» Confirm the entry with the unit keys.
The R&S FSC is now set up to perform the measurements on the filter.
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4.13.1.1 Scalar Transmission Measurement

Press the MEAS key.
Press the MEAS MODE softkey.
Select the SCALAR menu item with the rotary knob or the cursor keys

Confirm the selection with the ENTER key or the MEAS MODE softkey.
The R&S FSC is now ready to perform scalar transmission measurements.

YV V V V

Calibrating the measurement
» Press the CALIBRATE softkey.

» Select the NORMALIZE TRANSMISSION FWD (PORT1=2) menu item with the rotary knob or the
cursor keys.

» Confirm the selection with the ENTER key or the

CALIBRATE softkey. Calibrate THROUGH

To perform the Ca”bration’ the R&S FSC asks you For calibration, please replace the "DUT" by a "THROUGH" connection.
to connect its RF input to the tracking generator _ ___

Output. Press "Gontinue" to start the calibration.

» Connect the RF input of the R&S FSC directly to the tracking generator output without the DUT.
» Press the CONTINUE softkey to start the calibration.

» You can abort the calibration at any time by pressing the CANCEL softkey.

Ref: 0.0 dB RBW: 10kHz SWT: 20ms Trace: Clear/Write

After it has finished the calibration routine, the Aot 0dB

Trig: Free Bun Detect: Sample

R&S FSC shows the message Ealibration done! for [ | ] [ ¥ tecf Wiag
a short time. The status line now says (Cal).
. Transm(P1p-2) Scalar 11/09/09 12:49 -
» Connect the DUT between the RF input and the Ref. 0.0 dB RBW: 10kHz SWI: 20ms Trace: Clear/Write
' s Att: 0dB Trig: Free Run Detect: Sample
generator's output. §21 (nofm) Mag
L]

The R&S FSC displays the transmission
magnitude. You can now look for exact
measurement results with, for example, markers.

Center: 2.06 GHz Span: 50 MHz

alibrate ormat

Mode Trace

Display !ptmn

The calibration for transmission measurements remains valid until you change the center frequency or
the span to such an extent that the new span falls outside the calibrated frequency range. The status
line again says (Uncal) if the calibration is no longer valid.

If you change the reference is changed after the calibration, you must anticipate greater measurement
uncertainty. The R&S FSC retains the calibration data but displays (Interp) in the status line to indicate
a possible increase in measurement uncertainty (< 0.3 dB).

Changing any other of the parameters like bandwidth, detector, sweep time or measurement range has
no effect on measurement accuracy. You can therefore change these parameters after the calibration
without reducing the accuracy of the results.

You can save calibration data like other data sets after you have performed the calibration. That means
that you can simply load the data set containing the calibration data and then perform measurements
without calibrating the R&S FSC first.
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Measurement on amplifiers

With measurements on amplifiers, the reference must be shifted so that the amplifier's transmission
function can be seen on the screen. An increase of the reference level corresponds to an increase of
the input attenuation. The R&S FSC provides a reference setting for this purpose. The position of the
0 dB reference can be shifted to positive or negative values.

» Press the AMPT key.
» Press the REF LEVEL softkey.

» Set the reference with the number keys, the rotary
knob or the cursor keys.

Ref Level: -25.0 dBm

» Confirm the entry with the ENTER key or the REF  center. 2.06 6tz Span: 50 MHz
LEVEL SOftkey. Mode !al!rate Display Iormat Trace !ptlon

When performing measurements on amplifiers, make sure not to overload the R&S FSC. The risk of an
overload is eliminated as long as the trace is within the display area on the screen (with REF POSITION
=10 dB).

You can also shift the reference without increasing the input attenuation — for example, in order to move
the trace to the center of the screen. You can do this with the REFPOS function. The values 0 to 10
indicate the horizontal lines from bottom to top (with 0 = bottom line, 10 = uppermost line). The value 5
indicates the line in the center of the diagram.

» Press the AMPT key.
» Press the REFPOS softkey.

» Set the reference position with the number keys,
the rotary knob or the cursor keys.

-~

Ref Position

» Confirm the entry with the ENTER key or the Center: 2.06 GHz Span: 50 MHz
REFPOS softkey. e G e R o G

4.13.1.2 Measuring the Transmission Magnitude

After you have selected the result display, you can view different aspects of the results. The number of
available measurement formats depends on the measurement mode and result display you have
selected previously.

» Connect the DUT between the tracking generator output and the RF input.
You can now adjust the reference position for better viewing results.

» Press the AMPT key 200
» Press the REF POS softkey

» Set the reference position with the number keys, 600

ef Position
the rotary knob or the cursor keys. RefPost .

Center: 2.06 GHz Span: 50 MHz

*? "TRFAtt/ " TG Output
> Confirm the selection with the ENTER key or the : B A IEREESS T Famp 7 imp [ Actenuation
REFPOS softkey.
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4.13.2 Working with Channel Tables in Network Analyzer Mode

The R&S FSC allows you to use channel tables in Network Analyzer mode.
» Press the FREQ key.

» Press the CHANNEL TABLE softkey.
The R&S FSC opens the list of channel tables loaded into the R&S FSC via R&S FSCView.

» Select the desired channel table with the rotary knob or the cursor keys and switch it on with the
SELECT softkey.

The R&S FSC scans the channel table for the channels with the lowest and highest frequencies
and sets those as the start and stop frequency.

You can define channel tables using the R&S FSCView software and load them into the spectrum
analyzer. The R&S FSC can store more than 100 different channel tables that can be activated from the
front panel as required. The maximum number of channel tables may be reduced if transducer factors,
cable models, limit values or data sets are stored simultaneously (see "Saving and Loading Instrument
Settings and Measurement Results" in this manual).

Refer to the manual of the R&S FSCView software for information on how to create channel tables.

4.13.3 Using Limit Lines in Network Analyzer Mode

When working with the magnitude format in the network analyzer, you can use limit lines to set limits for
level characteristics on the display that must not be exceeded.

You can create and edit limit lines with the R&S FSCView software and load them into the R&S FSC via
the USB or the LAN interface. The number of limit lines the R&S FSC can store in its memory depends
on the number of other data sets on the R&S FSC (see "Saving and Loading Instrument Settings and
Measurement Results" in this manual).

For information on how to work with limit lines, see
e Using Limit Lines on page 48
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414 Using Power Sensor

For highly accurate power measurements, you can connect one of the power sensors that are available
for the R&S FSC. The R&S FSC provides a USB port to connect the power sensors on its front.

You can use the following power sensors with the R&S FSC.
e R&S NRP-Z11
e R&S NRP-Z21
e R&S NRP-Z22
e R&S NRP-Z23
e R&S NRP-Z224
e R&S NRP-Z31
e R&S NRP-Z51
e R&S NRP-Z55
e R&S NRP-Z56
e R&S NRP-zZ57
e R&S NRP-Z81
e R&S NRP-Z91
e R&S NRP-z92

In addition to the power sensor you need a passive USB adapter (R&S NRP-Z4) to connect the power
sensor to the R&S FSC.

For more information on the characteristics of the supported power sensors see
e the datasheet of the R&S FSC
o the website for R&S power sensors.

4141 Connecting the Power Sensor

The R&S FSC controls and powers the power sensors via the USB interface. Connect the power sensor
cable to the R&S FSC’s USB interface. You can then connect the DUT to the N-connector of the power

sensor.
NOTICE

Risk of damage to the power sensor

Before you start to work with the power sensor, make sure that the continuous power
applied to input of the power sensor does not exceed a certain level.

Refer to the documentation of the power sensor for more information on the maximum
input power.
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4.14.2 Performing Measurements

> Press the MODE key.

» Press the POWER METER softkey
The R&S FSC activates the mode for power measurements.

If the R&S FSC recognizes a power sensor, it sets up a connection via the interface and after a few
seconds shows the measured power.

If no power sensor has been connected or is not connected appropiatly, the R&S FSC shows
nothing.

If there are communication problems between the R&S FSC and the power sensor, the R&S FSC
displays one of the following error messages that indicate the possible cause.

Message Cause Remedy

Warning: Input overloaded The power at the input of the power Reduce the power at the sensor input.
sensor exceeds the permitted power
(23 dBm =200 mW).

Power sensor hardware error Communication error between the Unscrew the sensor from the R&S FSC
R&S FSC and the power sensor. and check the connectors. If the problem
persists, contact a Rohde & Schwarz
service center.

Screen layout for power-sensor measurements:

08/08/10 0858
(@) otiser 0008 (DeasTime: Norml

(1) Connected power sensor
(Z) Reference value Power: ® -34.20L1:0
(3) Reference Offset
{(#) Measuremenit time
(5) Numeric measurement result
(8) Graphic measurement result ' """""""""""

] 1 1 1

(7) Softkey Menu B QR - -
dBm

Freg: 10 MHz
) Freq Zero

The power sensor has a memory containing frequency-dependent correction values. Therefore the
highest accuracy is reached for signals whose frequency is known.

Note that if the R&S FSC switches over to the power measurement mode from another operating mode,
it uses the center frequency set in that mode as the frequency for the power sensor.

If you want to perform measurements on another known signal, the power sensor can be “told” what the
center frequency is via the frequency entry mode (FREQ softkey).

> Press the FREQ softkey.
The frequency value entry box opens.

> Enter the frequency you want with the number
keys.

Frequency:

Freq: 10 MHz
Freq Zero

» Confirm the entry with one of the unit keys.

1173.0966.12 80 E-3



R&S FSC Using Power Sensor

The R&S FSC transfers the new frequency to the power sensor which then corrects the measured
power readings.

Zeroing the Power Sensor

Offset voltages and currents have most effect on the power readout when low powers are being
measured. Zeroing is used to compensate for these offsets. The power sensor zeroes itself
automatically when instructed to do so.

Do not apply power during the zeroing process, as the power sensor cannot distinguish between
external powers and internal offsets.
> Press the ZERO softkey. Zeroing Power Sensor

The R&S FSC asks you not to apply any signals to ol e o
the power sensor during the zeroing process.

remove all signals from the sensor input.

Press "Continue" to start zeroing...
» Disconnect the power sensor from any signal sources.
> Press the CONTINUE softkey to start zeroing..

» Press CANCEL to abort zeroing (for example if you cannot disconnect the signal source.

The R&S FSC immediately starts power sensor Zeroing Power Sensor
zeroing. While zeroing is in progress, the R&S FSC

shows the message “Zeroing power sensor, please
wait..”. Please Wait...

When zeroing is over, the R&S FSC shows the message Power SensorZero 0K and switches back to the
softkey menu for the power sensor.

Selecting the Unit for the Power Readout

The R&S FSC can display measured power in relative units (dBm) or in absolute units (W, mW, pWw,
nW and pW). A reference level in dB is also provided by the R&S FSC.

» Press the UNIT softkey.
A submenu to select the unit opens.

» Select the unit you want with the rotary knob or the
cursor keys. Freq: 10 MHz

» Confirm the selection with the ENTER key or the UNIT softkey.

Setting the Reference Level

If you have selected the unit dB Rel, the R&S FSC opens an input field to set the reference level.
> Enter the reference level with the number keys.

» Confirm the entry with one of the unit keys.
Altermatively, you can set the current level reading as the reference level.

> Press the »REF softkey.

'|||||||||||||||||||||
The R&S FSC opens an input field.

1 1
-0 60 -50 -
dBm

> Enter the reference value you want.

The R&S FSC adjusts the reference level to the Freq. 10 MHz
currently measured power level.

Reference: L -40.3 dBm

Meas

Freq Zero » Ref Time

It then displays the measured level relative to the reference level in dB. The unit is automatically set
to dB Rel...

The R&S FSC shows the currently set reference level in the diagram header.

Setting the Averaging Time
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The averaging time determines for how long the signal will be measured. The longer the averaging
time, the more stable the display, particularly if signals are at the lower end of the measurement range
or are noisy. You can perform "Short", "Normal" or "Long" averaging.

Stationary sine signals with a high level (> -40 dBm) require only a short measurement time to produce
stable, accurate results. "Short" averaging is recommended to obtain a high repetition rate for the
measurement. Use "Normal" averaging to increase the stability of the display for signals with low levels
or for modulated signals. The "Long" mode is recommended for signals with very low power levels
(<-50 dBm to <-60 dBm).

> Press the MEAS TIME softkey.

> Select the measurement time you want to use with the rotary knob or the cursor keys.
» Confirm the selection with the ENTER key or the MEAS TIME softkey.

Taking Additional Loss or Gain into Account

At high powers that cause the power sensor maximum input level to be exceeded or at very low levels
that are below the R&S FSC minimum sensitivity, the R&S FSC can take additional loss or gain
between the DUT and the power sensor into account. These are defined in terms of an offset in dB
relative to the measured level. A positive offset corresponds to a loss and a negative offset to a gain.

> Press the AMPT key.
> Press the REF OFFSET softkey.
The value entry box for the reference offset opens.

> Enter the required offset with the number keys, the
rotary knob or the cursor keys Frex 10 MHz

» Confirm the entry with the ENTER key or the REF OFFSET softkey.
The offset is taken into account in the power or level display.
The R&S FSC shows the current offset in the diagram header.
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415 Measuring with Transducer Factors

The frequency-dependent transducer factor of transducers and antennas can be directly considered in
the measurement result. A transducer factor consists of a numeric values and a unit. The R&S FSC
corrects the level values of the trace by the values of the transducer. At the same time, the unit of the
transducer is assigned to the level axis. When field-strength measurements are performed with the aid
of antennas, for instance, the electrical field strength is directly indicated in dBuV/m on the R&S FSC. A
transducer factor can also be used to correct a frequency-dependent attenuation, e.g. of a cable
between DUT and RF input of the R&S FSC.

More than 100 transducer factors with 60 reference values each can be stored internally. The maximum
number of transducer factors may be reduced if cable models, channel tables, limit lines, or data sets
are stored simultaneously (see "Saving and Loading Instrument Settings and Measurement Results" in
this chapter).

Interpolation between the values is performed with the aid of a modified spline algorithm. Even if only
relatively few values such as maxima, minima and turning points are available, this algorithm can easily
simulate the correction factors of common transducers. Two transducers can be switched on at a time.
The second transducer must be assigned the unit dB. The R&S FSC adds the two transducers to a total
transducer.

Transducer factors are defined with the aid of control software FSCView. They are transferred from the
PC to the instrument via LAN or the USB interface.

Units supported for transducer factors:

e dB

e dBuV/m
o dBuA/m
o« W/m?

The unit dB does not change the unit set on the R&S FSC. It can be used, for instance, to compensate
for frequency-dependent loss and gain at the input of the R&S FSC. The units dBuV/m and dBuA/m
convert the output power of an antenna into electric or magnetic field strength. The unit W/m?is used to
calculate and display the power flux density.

For example, to compensate for the cable loss between the transducer and the RF input, the R&S FSC
can use two transducers at the same time. One of them must have the unit dB, however, i.e. it must
correspond to one loss or gain value.

Operating sequence:

Spectrum 12/05/08 04:03 ZB—

» Press the AMPT key. Ref -250dBm  RBW: 300kHz SWI: 20ms  Trace: Clear/\Write
Att: 0dB VBW: 300 kHz Trig: Free Run Detect Autc Peak
» Press the TRANSDUCER softkey. .
The softkey menu for operation of transducer 50
factors is displayed on the screen. 550
-65.0
Note: i
Transducer factors are not available for e ‘
measurements with the tracking generator or the  [ITAIINY |
Power Sensors. The TRANSDUCER softkey is
therefore interactive. Select Primary Transducer ...
Center: 100 MHz
Level Ref Pos Emt Offset Amp / Imp ducer

Two transducer factors can be selected with the menu entries SELECT PRIMARY TRANSDUCER and
SELECT SECONDARY TRANSDUCER. [ ] PRIMARY TRANSDUCER and [ ] SECONDARY
TRANSDUCER are used to switch the selected transducer factors on and off.
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> Press the SELECT PRIMARY TRANSDUCER

softkey. m
. . RS HFH-Z2.pritrd 1kB 12/05/2008 03:51
The R&S FSC displays a list of transducer factors R Cablo 3m prtr e /0578 e

available in the unit. The cursor is on the active
transducer factor (line highlighted). If no transducer is
active, the cursor is on the first item in the list.

» Select the desired transducer factor with the rotary
knob or the cursor keys and switch it on with the
SELECT softkey.

» Quit the transducer menu with the EXIT softkey.

Free: 27 MB

. . Spect 09/10/06 10:29 ~B—
If a transducer is switched on, the R&S FSC shows the  p arramrmymeryy e

100 ms Trace: Clear/Write
Se'ected transducer after the AM PT key iS pressed_ Att: 25 dB VBW: 3 MHz  Trig: Free Run =Detect Auto Peak
The complete name of the selected transducer is also
displayed in the status line (press the SETUP key and
scroll down the list), or in the list of transducer factors
(entry highlighted in red).

The example (Fig. right) shows the transducer factor of
the R&S HL223 antenna, which is defined as between
200 MHz and 1300 MHz. The R&S FSC therefore
displays the noise in this frequency range as a function
of frequency incremented by the transducer factor. ., R FCEET
Outside the transducer range, the R&S FSC sets the Center: 15 GHz Span: 3 GHz
transducer factor at zero, i.e. measurements in this Level RerPos Onie Offset | Amp/Imp | ducer
range do not yield conclusive results.

A second transducer factor can be selected with the SELECT SECONDARY TRANSDUCER softkey,
which is then added to the first, as soon as the menu entry . [ ] SELECT SECONDARY TRANSDUCER
is marked with an X. The unit of the second transducer factor must always be the relative unit dB as
otherwise an addition would not be useful. When SELECT SECONDARY TRANSDUCER is selected,
the R&S FSC offers only the transducer factors stored in the instrument with dB as the unit.

4.15.1 Unit for Measurements with Transducers

If the unit of the transducer is dB, the units dBm, dBmV or dBuV remain unchanged. The linear units
Volt and Watt are not permissible. They are deactivated in the units menu.

If the unit of the transducer is dBuV/m or dBuA/m, this unit is also used for the R&S FSC level display.
This means that both the level axis of the diagram and the level at the marker position are assigned the
unit of the transducer. If dBuV/m is selected as the transducer unit, switchover to absolute level
indication in V/m is possible.

Switchover to V/m level indication:
» Press the AMPT key.
» Press the UNIT softkey.

» Inthe UNIT menu, select V by means of the rotary knob or the cursor keys and confirm with the
ENTER key or by pressing the UNIT softkey again.

If a transducer with the unit dBuA/m is switched on, no other unit can be selected in the AMPT menu.
Level indicaion is entirely in dBuA/m.
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4.15.2 Reference Level Settings for Measurements with
Transducers

The transducer shifts the trace by its value as a function of frequency. Positive transducer values
increase the level, negative values reduce it. To ensure that the trace is always within the diagram, the

R&S FSC adjusts the reference level accordingly. The reference level is shifted by the maximum
transducer value in the positive or negative direction.

4.15.3 Frequency Range of Transducer

If the set frequency range is wider than the span in which a transducer is defined, the R&S FSC
assumes the transducer values outside the defined range to be zero.

4.15.4 Data Sets Containing Transducer Factors

The R&S FSC stores data sets together with any transducer factors that may have been active for the
measurement n question. When such a data set is recalled, the associated transducer factor(s) are
switched on as well. Transducer factors recalled as part of a data set do however not appear in the list
of transducer factors.
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416 Saving and Loading Instrument Settings and
Measurement Results

The R&S FSC'’s settings and measurement results can be saved to the internal memory and recalled at
a later date. Using the R&S FSCView software package, these data sets can also be saved to a PC
from the R&S FSC or downloaded onto the R&S FSC from a PC.

Results and settings, including the measurement function, are always saved en bloc so that when the
results are recalled the measurement context is clear. The R&S FSC can store at minimum 100 data
sets which are assigned a unique name.

Data sets for scalar transmission and reflection measurements can be stored along with their calibration
data. When such data sets are recalled, therefore, measurements can be performed without prior
calibration. Saving a data set with calibration data, however, requires twice as much memory space as
without it, i.e. a data set with calibration data takes up the space required for two data sets without
calibration data. This reduces the maximum number of data sets that can be stored by the number of
data sets stored with calibration data.

If cable models, channel tables, limit lines or transducer factors are stored simultaneously, the
maximum number of data sets will be reduced. In addition, the size of the data sets can vary as a
function of the selected measurement function. A complete data set uses approx 100 kB of memory.
The R&S FSC provides a total internal storage space of approx 20 MB. In addition data sets, cable
models, channel tables, limit lines and transducer factors can be stored on a SD card or on a memory
stick. Thus the amount of data sets that can be stored depends only on the size of the SD card or
memory stick in use.

» Press the SAVE/RCL key.
The R&S FSC opens the file manager.

110 T | “ }

Start: 0 Hz Stop: 4 GHz
ST ST WS T—— S ——
Manager

ave ecal

4.16.1 Saving Results

» Press the SAVE softkey.

The R&S FSC opens the "Save Dataset" dialog Save Dataset 09/10/06 0550
box. [ Stat [ Name | Size [ Date [ Time |

w© \Pubhlic\.
Dataset000.set 40 kB 28/04/2006 11:48

The Name entry box, which is hlghllghted in red, also gatamgg;.m 1:::: g;g:ﬁgg: g}::
suggests a name for the data set (DATASET.003) st '
which can be accepted by pressing the ENTER key.

For the sake of simplicity, the R&S FSC also saves the
data set when the SAVE softkey under the suggested
name is pressed twice.

The remaining free memory size (Free xx MB) is also
displayed in the dialog box. Saveas  Dataset00d o Frec: 27 MB
sert/ Internal/ o
Save Show USB Exit
The default file name for datasets is "Dataset###.set" with a new number in ascending order for each
new dataset. The file extension for datasets is *.set.

If you enter another name, the R&S FSC uses that name and assigns a new number to the file name if
you save the data set the next time.

Consecutive data set names can then be assigned by simply saving with SAVE or ENTER.

The names of the data sets already stored can be displayed one after the other using the BACK key.
This allows, for example, to store new results under the name of a previous data set (for example
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Antenna.000), but with a new extension. The R&S FSC displays the old name together with the first
unassigned extension, e.g. Antenna.001. No new name has to be entered.

4.16.2 Entering a Data Set Name

A new name can be entered with the numeric keypad. The letter assignment for the keypad is the same

as that for a mobile phone
@ Alphanumeric Keypad | 7 ” 3 I S w:
(2) CANCEL Key
DR
() BACK Key o oo v
(4) ENTER Key | 1 I “ |*‘$"l w:;
nv
&
Ol OAO

If the R&S FSC is expecting a letter entry, it automatically assigns the letters above the keys to the keys
in the alphanumeric keypad. The keys have a multiple assignment. Enter the letter you want by
pressing the key in question the appropriate number of times.

» Using the alphanumeric keypad enter a name for the data set and terminate the entry with the
ENTER key.
The data set is saved to the R&S FSC'’s internal memory under the name that has been given.

4.16.3 Loading Measurement Results

Previously saved measurement results and settings can be recalled with the R&S FSC'’s recall function.

» Press the RECALL softkey.

The R&S FSC opens a list of all the data sets that [T 09/10/06 08:42
have been saved. [Stat [ Name [ Size | Date | Time |
e

The red selection bar indicates the last data set to Datasetdlt oe e

Dataset002.set 18 kB 22/05/2006 21:56

have been saved. Dataset003.set 75 kB 09/10/2006 05:54

Dataset004.set T5 kB 08/10/2006 05:55

Dataset005.set 75 kB 09/10/2006 06:01

Using the cursor keys, you can position the
selection bar at the top or bottom of the page. This
means fast scrolling if many data sets have been
saved in the R&S FSC’s memory.

You can quit the menu by pressing the EXIT
softkey. The R&S FSC returns to its previous

settings. Free: 27 MB

Internal/

Recall
eca USB

Previewing data sets
» Using the rotary knob or the cursor keys select a data set.

» Preview the data set by pressing the RECALL softkey.

The R&S FSC shows a preview of the selected data set. The preview is like a screenshot of the last
measurement that was done with the settings corresponding to that data set.

The settings corresponding to the dataset, however, are not yet activated.

» Use the rotary knob to scroll through and preview all available data sets.

The currently active data set is displayed below the measurement screen. In addition to the trace,
the R&S FSC also shows the settings of that particualr measurement.
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Loading data sets

» Press the ACTIVATE softkey to load the settings of the data sets or the EXIT softkey to quit
previewing the data sets.

If you choose to activate a data set, the R&S FSC loads the settings corresponding to that
particular data set to perform future measurements.

If you choose to exit the preview of data sets, the R&S FSC returns to the file manager ('Recall
Data Sets' dialog).

4.16.4 Deleting Data Sets

Previously saved data sets can be deleted individually.

> Press the SAVE/RECALL key.
[ Stat [ Name | Size [ Date [ Time |
» Press the FILE MANAGER softkey.

< \Public\Channel Tables\..
The R&S FSC opens the file manager.

cdma2k 13 (2 5 GHz IMT-2000 Ext).chntah 09/07/2009 16:05
cdma2k 14 (US PCS 1_9GHz Band).chntab 09/07/2008 16:05
cdma2k_15 (AWS Band).chntah 09/07/2009 16:05
cdma2k 16 (US 2_5GHz Band).chntah 1kB 08/07/2008 16:05

» In order to delete a single dataset, press the
SELECT ACTION softkey. Select DELETE and the

. cdmaZ2k_18 (700 MHz Phl Safety).chntah 1kB 09/07/2008 16:05

dataset currently under the cursor is deleted after T iy CEELTE

H H cdma2k_3 (JTACS Band).chntab 1kB 09/07/2008 16:05

your confirmation. cdmazk_4 éKnrean PCS )Band;.l:hntah 1kB 19/07/2008 16:05
cdmazk_5 20k (450 MHz Band).chntab 18 09/07/2008 16:05

. . dma2k_5 25k (450 MHz Band).chntah 1kB 03/07/2009 16:05

> In order to delete multiple data sets, the respective Simadic  (2GHz Band).chuish 1@ 0807208 1605
. cdma2k_7 (Upper 700 MHz Band).chntah 1kB 09/07/2009 16:05

data sets have to be marked first. cdmazk_8 (1800 MHz Band).chntab 0/07,/2009 16:05

Free: 13 MB

» Press the MARK softkey to mark files for deletion S I

» Select the data set you'd like to delete using the
rotary knob or the cursor keys. Mark the data sets
with the ENTER key.

The selected data sets should be checked in the
STATUS column.

» Repeat the selection by moving the cursor with the
rotary knob or the cursor key and marking more
data sets with the ENTER key.

» Press the SELECT ACTION softkey.

» Select the DELETE menu item and confirm with
the ENTER key or the SELECT ACTION softkey.

Before deleting the data set, the R&S FSC shows ! Warning !

a warning message that you need to confirm. B 0 S (D T
When confirming the deletion process the e en
R&S FSC deletes the selected data sets from its

memory.
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417 How a Spectrum Analyzer Works

Basically, an RF signal can either be analyzed in the time domain or in the frequency domain.

In the time domain, how the signal varies with time can be observed on an oscilloscope, for example. In
the frequency domain, a spectrum analyzer can be used to display the frequency components of a
signal.

Both modes are essentially equivalent because applying the Fourier transform to any signal converts it
into its spectral components. However, depending on the signal characteristic to be measured, one
method is usually more appropriate than the other. Just by glancing at an oscilloscope, it is possible to
tell whether a measurement signal is a sine signal, a squarewave with a certain on/off ratio or a
sawtooth. However, it is not at all obvious what the harmonic content of the signal is or if low-level
signals are superimposed. This is easy to see with a spectrum analyzer.

The following Fig. shows the theoretical basis of the two measurement techniques. In the time domain,
an oscilloscope is showing a section of a signal which is approximately a squarewave. The same signal
viewed with a spectrum analyzer shows a line spectrum, i.e. the fundamental and harmonics.

Frequency
Amplitude 7
A
A
I |
Frequency domain
Time domaln
Time

The periodic squarewave in the time domain can be Fourier transformed to the frequency domain. In
the case of a squarewave there is a fundamental (= frequency of the squarewave) and its odd
harmonics. Using a narrow bandpass filter, the spectrum analyzer makes measurements in the
frequency domain. Only at frequencies where there is a signal is there a reading which gives the
amplitude of the frequency component.

The block diagram below shows how a spectrum analyzer works.
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Input precis. Envelope Video
RF input attenuator Mixer IF filter detector filter Detector

Screen Y deflection

Local oscillator

*

Sawtooth
generator
(for sweep)

X deflection

The precision attenuator at the input of the spectrum analyzer adjusts the level of the measurement
signal to the level range that the mixer can handle without overdriving it. The precision attenuator at the
input of the R&S FSC is adjustable in 10 dB steps from 0 dB to 30 dB and is directly coupled to the
reference level setting.

The mixer converts the RF input signal to a fixed IF. Conversion is usually performed in several stages
to an IF for which good narrowband IF filters are available. The R&S FSC3 has three mixing stages with
the IFs 4856 MHz, 831.4 MHz and 21.4 MHz. Up to 3.6 GHz, the R&S FSC6 uses the same IFs as the
R&S FSC3. Between 3.6 GHz and 6 GHz, it uses a first IF at 8856 MHz, which it converts to the second
IF of 831.4 MHz with the aid of the second local oscillator. As of the second IF, the signal path for the
two ranges is identical.

A local oscillator that can be tuned from 4.8 GHz to 8.4 GHz is used in the R&S FSC3 for conversion to
the first IF so that a certain input frequency is converted to the first IF. The further conversions are
performed by single-frequency oscillators.

The frequency of the local oscillator determines the input frequency at which the spectrum analyzer
performs measurements:

fin =fLo —fir.
The first mixer produces the sum frequency f o + fi, (= image frequency finage) as well as the difference
frequency fLo — fin.

The image frequency is rejected by the bandpass at the IF so that it does not interfere with the
subsequent frequency conversions.

<«— Input frequency range 4>{

]
Ve -
« Y———» S N :
]
]
]
]
]
! >
0 Hz Input Intermediate  Local Image
frequency frequency  oscillator  frequency Frequency
fin fIF f|_o 1:image
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The first local oscillator is tuned with a sawtooth which simultaneously acts as the x deflection voltage
for the display. In practice, synthesizer technology is used to generate the frequency of the first local
oscillator and for a digital display.

The instantaneous sawtooth voltage therefore determines the input frequency of the spectrum analyzer.

The bandwidth of the IF filter at the IF determines the bandwidth that is used for measurements. Pure
sine signals are passed by the IF filter characteristics. This means that signals closer together than the
bandwidth of the IF filter cannot be resolved. This is why the bandwidth of the IF filter in a spectrum
analyzer is referred to as the resolution bandwidth. The R&S FSC has resolution bandwidths from

1 kHz to 1 MHz.

The bandlimited IF is passed to the envelope detector. The envelope detector removes the IF from the
signal and outputs its envelope. The output signal from the envelope detector is referred to as the video
signal. As it has been demodulated, it only contains amplitude information. The phase information is
lost.

With RF sine signals, the video signal is a DC voltage. With AM signals the video signal contains a DC
component whose amplitude corresponds to the carrier power and an AC component whose frequency
is equal to the modulation frequency, provided the modulation frequency is inside the resolution
bandwidth.

AAmplitude AAmplitude

— —
Time Time

IF signal (AM) * Envelope signal

The video filter comes after the envelope detector. The filter is a lowpass with an adjustable cutoff
frequency which limits the bandwidth of the video signal. It is particularly useful when sine signals are to
be measured in the vicinity of the spectrum analyzer’s intrinsic noise. The sine signal produces a video
signal that is a DC voltage. At the IF, however, the noise is distributed over the whole bandwidth or, in
the case of the video signal, over half the bandwidth of the resolution filter. By selecting a narrow video
bandwidth relative to the resolution bandwidth, the noise can be suppressed, while the sine signal to be
measured (= DC) is not affected.

The Figs. below show a weak sine signal. In the first Fig., it is measured with a large video bandwidth
and in the second with a narrow video bandwidth.

Spectrum 28/05/08 07:38 -  Spectrum 28/05/08 07:39 -
® Reff -60.0 dBm AF{BW:. 100 kHE -SWT: 200 ms Trace:‘ Clear/Write @ Reff -60.0 dBm . RE!W:. 100 k?:(_: -SV.V'.F: 200 ms Trace:l Clear/Write
Att: 0dB +\/BW: 100 kHz Trig: Free Run Detect Autc Peak Att: 0dB sVBW: 300 Hz Trig: Free Run Detect: Autc Peak

90% 90%

B0% B0%

T0% T0%

60% 60%

50% 50%

40% 40%

30%

20% /\( Vﬁ.\;\\‘
10%

T e Ll 7 hon _L M
. : 100 Kz Pt ™| VB
Center: 97.3 MHz Span: 800 kHz Center: 97.3 MHz Span: 800 kHz
AUt T Auto T AUt T Aute T
RBW RBW VBW VBW RBW RBW VBW VBW
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Limiting the video bandwidth smoothes the trace considerably. This makes it much easier to determine
the level of the measured signal.

The detector comes after the video filter. The detector combines the measured spectrum so that it can
be represented as one pixel in the trace. The R&S FSC uses 301 pixels to form the trace, i.e. the whole
measured spectrum has to be represented using just 301 pixels. Common types of spectrum analyzer
detectors are the peak detector (PEAK), the sample detector (SAMPLE) and the RMS detector (RMS).
An Auto Peak detector which simultaneously displays the maximum peak and the minimum peak is
usually also provided. The Fig. below explains how these detectors work.

Level

>i Maximum

>T Minimum

The Fig. above shows 30 measured values which are represented by a single pixel. The peak detector
determines and displays the maximum measured value. The Auto Peak detector takes the maximum
and minimum and displays them together. The two values are joined by a vertical line segment. This
gives a good indication of the level variation over the measured values represented by a single pixel.
The RMS detector is used by the spectrum analyzer to determine the RMS value of the measured
values. It is therefore a measure of the spectral power represented by a pixel. The sample detector
takes an arbitrary measurement value and displays it (in the Fig. above, the first). The other measured
values are ignored.

On the basis of the operating principles of detectors, a few recommendations can be made as to their
use.

e ltis best to use the Auto Peak detector or the peak detector for spectrum analysis over large
frequency ranges. This ensures that all signals are displayed.

e The RMS detector is recommended for power measurements on modulated signals. However, the
display range should be chosen so as not to exceed 100 times the bandwidth of the signal or the
resolution bandwidth, whichever is larger.

e The sample detector or the RMS detector (preferred) should be used for noise measurements. Only
these two detectors are capable of measuring noise power correctly.

¢ When measurements are made on sine signals, the level display does not depend on the detector.
However, if you use the RMS detector or the sample detector, ensure that the span is not too great.
Otherwise, the displayed levels of sine signals may be lower than their true value.
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5 Remote Control Operation

5.1 Interfaces and Protocols

The R&S FSC supports two different interfaces for remote control.
e LAN Interface: The protocol is based on TCP/IP and supports the VXI-11 standard.
e USB Interface

The connectors are located at the side of the instrument and permit a connection to a controller for
remote control via a local area network (LAN) or directly via USB.

5111 SCPI

SCPI (Standard Commands for Programmable Instruments) commands - messages - are used for
remote control. Commands that are not taken from the SCPI standard follow the SCPI syntax rules. The
instrument supports the SCPI version 1999. The SCPI standard is based on standard IEEE 488.2 and
aims at the standardization of device-specific commands, error handling and the status registers. The
tutorial "Automatic Measurement Control - A tutorial on SCPI and IEEE 488.2" from John M. Pieper
(R&S order number 0002.3536.00) offers detailed information on concepts and definitions of SCPI.

The requirements that the SCPI standard places on command syntax, error handling and configuration
of the status registers are explained in detail in the following sections. Tables provide a fast overview of
the bit assignment in the status registers. The tables are supplemented by a comprehensive description
of the status registers.

5.1.1.2 VISA

VISA is a standardized software interface library providing input and output functions to communicate
with instruments. The 1/O channel (LAN or USB) is selected at initialization time by means of a channel-
specific resource string. For more information about VISA refer to its user documentation.

The programming examples for remote control are all written in Microsoft® VISUAL BASIC®. Access to
the VISA functions require the declaration of the functions and constants prior to their use in the project.
This can be accomplished either by adding the modules VISA32.BAS and VPPTYPE.BAS or a
reference to the VISA32.DLL to the project.

References - Simple.vbp

Available References:
v Visual Basic For Applications ~ Cancel
| Wisual Basic runtime objects and procedures
v Yisual Basic objects and procedures
| OLE Automation Browse...
b/ ISa Library
183 Helper COM Component 1,0 Type Library +
proiect - Simpl = 145 RADIUS Protocol 1.0 Tvpe Library
PO)ECL L IIMIE, i-) ComponentCne Awkone Control Priarity el
i Help
all= =) WideoSaoft vsOoxG Contrals
B8 O ahctEmail 1.0 Type Library +
= g Simple {(Simple.vbp} ABManager 1.0 Type Library
-3 Forms aboutlook 1.0 Type Library
. ——— aboutlaoke:x 1.0 Type Library
a7 mi4ain (Main. frm) ArressPNNNNesinneEr 1.0 Tvne Library hs
-3 Modules < 4
% vIsp32 (visa32 bas) _
#2 VPPTYPE (vpptype.bas) WISA Library

Location:  CVWINNTYSystem32ivisas2.dl

Language:  Standard
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The modules visa32.bas and vpptype.bas can be found in the <VXlpnpPath>\WinNT\include (typically
C:\VXIpnp\WinNt\include).

contrast, the priority of remote control is the "predictability”" of the device status.
Therefore, control programs should always define an initial device status (e.g. with the
command *RST) and then implement the required settings.

@ Manual operation is designed for maximum possible operating convenience. In

51.2 LAN Interface

To be integrated in a LAN, the instrument is equipped with a standard LAN interface, consisting of a
connector, a network interface and protocols (VXI-11).

Instrument access via VXI-11 is usually achieved from high level programming platforms by using VISA
as an intermediate abstraction layer. VISA encapsulates the low level VXI-11 (LAN) or USB function
calls and thus makes the transport interface transparent for the user. The necessary VISA library is
available as a separate product. For details contact your local R&S sales representative.

51.3 USB Interface

For remote control via the USB connection, the PC and the instrument must be connected via the USB
interface. A USB connection requires the VISA library to be installed. VISA detects and configures the
instrument automatically when the USB connection is established. You do not have to enter an address
string or install a separate driver.

514 Protocols

5.1.4.1 VXI-11 Basics

The VXI-11 standard is based on the ONC-RPC protocol which in turn relies on TCP/IP as the
network/transport layer. The TCP/IP network protocol and the associated network services are
preconfigured. TCP/IP ensures connection-oriented communication, where the order of the exchanged
messages is adhered to and interrupted links are identified. With this protocol, messages cannot be
lost.

Remote control of an instrument via a network is based on standardized protocols which follow the OSI
reference model (see Fig. below).

Application SCPI
Presentation XDR (VXI-11)
Session ONC-RPC
Transport TCP / UDP
Network P

Figure 1: Example for LAN remote control based on the OSI reference model
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Based on TCP/UDP, messages between the controller and the instrument are exchanged via open
network computing (ONC) - remote procedure calls (RPC). With XDR (VXI-11), legal RPC messages
are known as VXI-11 standard. Based on this standard, messages are exchanged between the
controller and the instrument. The messages are identical with SCPlI commands. They can be
organized in four groups:

e program messages (control command to the instrument)
e response messages (values returned by the instrument)
e service request (spontaneous queries of the instrument)
¢ low-level control messages (interface messages).

A VXI-11 link between a controller and an instrument uses three channels: core, abort and interrupt
channel. Instrument control is mainly performed on the core channel (program, response and low-level
control messages). The abort channel is used for immediate abort of the core channel; the interrupt
channel transmits spontaneous service requests of the instrument. Link setup itself is very complex. For
more details refer to the VXI-11 specification.
~ " Corechannel
(program, response,
control messages)

Instrument «—<€«———————————— — — Controller

Interrupt channel
(service request)

Figure 2: VXI-11 channels between instrument and controller

The number of controllers that can address an instrument is practically unlimited in the network. In the
instrument, the individual controllers are clearly distinguished. This distinction continues up to the
application level in the controller, i.e. two applications on a computer are identified by the instrument as
two different controllers.

Controller

Instrument « <: Controller

Controller

Figure 3: Remote control via LAN from several controllers

The controllers can lock and unlock the instrument for exclusive access. This regulates access to the
instrument of several controllers.
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5.2 Setting Up the Remote Control Connection

5.21.1  Preparing for Remote Control

The short and simple operating sequence below shows how to put the instrument into operation and
quickly set its basic functions. The current IP address for LAN operation is shown in the SETUP —
Instrument Setup Menu. In case of USB connection the IP address is fixed to 172.16.10.10..

Refer to the Quick Start Guide, chapter "Setting up a LAN or USB Connection to a PC", for instructions
on how to change the IP address.

1. Connect the instrument to the LAN or directly to the controller via USB.
2. Switch on the instruments.

3. Write and start the following program on the controller:

status = viOpenDefaultRM (defaultRM) ' Open default resource manager

status = viOpen (DefaultRM, 'in case of USB connection
"TCpPIP::172.16.10.10", 0, 0, vi)

Status = viopen (DefaultRM, 'in case of a LAN connection, with xxx.xxx.xxx.xxx = I[P
"TCPIP: :XxXX.XxXX.XxxX.xxx", 0, 0, vi) address

Cmd = "*RST;*CLS" ' Reset instrument and clear status registers

status = viWrite(vi, Cmd, Len(Cmd), retCount)

Cmd = "FREQ:CENT 100MHz" ' Set center frequency to 100 MHz
status = viWrite(vi, Cmd, Len(Cmd), retCount)

Cmd = "FREQ:SPAN 10MHz" ' Set span to 10 MHz
status = viWrite(vi, Cmd, Len(Cmd), retCount)

Cmd = "DISP:TRAC:Y:RLEV -10dBm" ' Set reference level to -10 dBm
status = viWrite(vi, Cmd, Len(Cmd), retCount)

viclose vi

viclose default RM

The instrument now performs a sweep in the frequency range of 95 MHz to 105 MHz.

5.21.2 Changing the IP Address

In order to operate the instrument via remote control, it must be accessed via LAN (IP address) or USB.
If the factory-set remote control address does not fit in the network environment, it can be changed.
Refer to the Quick Start Guide, chapter "Setting up a LAN or USB Connection to a PC", for instructions
on how to change the IP address.
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5.3 Instrument Model and Command Processing

The block diagram in Fig. 1-2 shows how SCPI commands are serviced in the instrument. The
individual components work independently and simultaneously. They communicate with each other by
means of so-called "messages".

USB interface Input unit with
Ethernet input buffer

:

Command
recognition

:

Instrument

settings database Status reporting
system

Instrument —
hardware

:

USB interface Output unit with
Ethernet output buffer

Figure 4: Instrument model in the case of remote control

5.3.1.1  Input unit

The input unit receives commands character by character from the controller and collects them in the
input buffer. The input unit sends a message to the command recognition as soon as the input buffer is
full or as soon as it receives a delimiter, <PROGRAM MESSAGE TERMINATOR>, as defined in IEEE
488.2, or the interface message DCL.

If the input buffer is full, the traffic is stopped and the data received up to then are processed.
Subsequently the traffic is continued. If, however, the buffer is not yet full when receiving the delimiter,
the input unit can already receive the next command during command recognition and execution. The
receipt of DCL clears the input buffer and immediately resets the command recognition.

5.3.1.2 Command recognition

The command recognition analyses the data received from the input unit. It proceeds in the order in
which it receives the data. Only DCL is serviced with priority, for example GET (Group Execute Trigger)
is only executed after the commands received before. Each recognized command is immediately
transferred to the internal instrument settings data base but not executed immediately.

The command recognition detects syntax errors in the commands and transfers them to the status
reporting system. The rest of a program message after a syntax error is analyzed further if possible and
serviced. After the syntax test, the value range of the parameter is checked, if required.

If the command recognition detects a delimiter, it passes the command to an execution unit that
performs the instrument settings. In the meantime, the command recognition is ready to process new
commands (overlapping execution). A DCL command is processed in the same way.
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5.3.1.3 Data base and instrument hardware

Here the expression "instrument hardware" denotes the part of the instrument fulfilling the actual
instrument function - signal generation, measurement etc. The controller is not included. The term "data
base" denotes a database that manages all the parameters and associated settings required for setting
the instrument hardware.

Setting commands lead to an alteration in the data set. The data set management enters the new
values (e.g. frequency) into the data set, however, only passes them on to the hardware when
requested by the command recognition. This only takes place at the end of a program message.

The data are checked for compatibility with the current instrument settings before they are transmitted
to the instrument hardware. If the execution is not possible, an "execution error" is signaled to the status
reporting system. The corresponding settings are discarded.

Before passing on the data to the hardware, the settling bit in the STATus:OPERation register is set
(refer to section "STATus:OPERation Register"). The hardware executes the settings and resets the bit
again as soon as the new state has settled. This fact can be used to synchronize command servicing.

Queries induce the data set management to send the desired data to the output unit.

5.3.1.4  Status reporting system

For detailed information refer to section "Status Reporting System".

5.3.1.5 Output unit

The output unit collects the information requested by the controller, which it receives from the data base
management. It processes it according to the SCPI rules and makes it available in the output buffer.

If the instrument is addressed as a talker without the output buffer containing data or awaiting data from
the data base management, the output unit sends error message "Query UNTERMINATED" to the
status reporting system. No data are sent to the controller, the controller waits until it has reached its
time limit. This behavior is defined by IEEE 488.2 and SCPI.
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5.4 SCPI Command Structure and Syntax

SCPI (Standard Commands for Programmable Instruments) describes a standard command set for
programming instruments, irrespective of the type of instrument or manufacturer. The goal of the SCPI
consortium is to standardize the device-specific commands to a large extent. For this purpose, a model
was developed which defines the same functions inside a device or for different devices. Command
systems were generated which are assigned to these functions. Thus it is possible to address the same
functions with identical commands. The command systems are of a hierarchical structure.

SCPI is based on standard IEEE 488.2, i.e. it uses the same syntactic basic elements as well as the
common commands defined in this standard. Part of the syntax of the device responses is defined with
greater restrictions than in standard IEEE 488.2 (see section "Responses to Queries").

Not all commands used in the following examples are implemented in the instrument.

5.41 Structure of a Command

The commands consist of a so-called header and, in most cases, one or more parameters. Header and
parameter are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank). The
headers may consist of several key words. Queries are formed by directly appending a question mark
to the header.

5411 Common commands

Common commands consist of a header preceded by an asterisk "*" and one or several parameters, if
any.

Examples:
*RST RESET, resets the device
*ESE 253 | EVENT STATUS ENABLE, sets the bits of the event status enable register
*ESR? EVENT STATUS QUERY, queries the contents of the event status register.

5.41.2 Device-Specific Commands

Hierarchy

Device-specific commands are of hierarchical structure (see Figure 5). The different levels are
represented by combined headers. Headers of the highest level (root level) have only one key word.
This key word denotes a complete command system.

Example
SENSe
This key word denotes the SENSe command system.

For commands of lower levels, the complete path has to be specified, starting on the left with the
highest level, the individual key words being separated by a colon ":".
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Example
SENSe:FREQuency:SPAN 10MHZ
This command lies in the third level of the SENSe system. It sets the frequency span.

| SENSe I

BANDwidth | | FUNCtion | | FREQuency | [ DETector |

[ STARt | [ STOP | [ CENTer | [ SPAN | [ OFFSet |

Figure 5: Tree structure the SCPI command systems using the SENSe system as example

Multiple key words

Some key words occur in several levels within one command system. Their effect depends on the
structure of the command, i.e. at which position in the header of a command they are inserted.

Example
SOURce:FM:POLarity NORMal

This command contains key word POLarity in the third command level. It defines the polarity
between modulator and modulation signal.

Example
SOURce:FM:EXTernal:POLarity NORMal

This command contains key word POLarity in the fourth command level. It defines the polarity
between modulation voltage and the resulting direction of the modulation only for the external
signal source indicated.

Optional key words

Some command systems permit certain key words to be inserted into the header or omitted. These key
words are marked by square brackets in the description. The full command length must be recognized
by the instrument for reasons of compatibility with the SCPI standard. Some commands are
considerably shortened by these optional key words.

Example
[SENSe] :BANDwidth[:RESolution] : AUTO

This command couples the resolution bandwidth of the instrument to other parameters. The
following command has the same effect:

BANDwidth:AUTO
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Optional keywords with numeric suffixes

Do not omit an optional keyword if it includes a numeric suffix that is relevant for the
effect of the command.

Example
DISPlay[:WINDow<l...4>]:MAXimize <Boolean>
Command DISP:MAX ON refers to window 1.

In order to refer to a window other than 1, you must include the optional
WINDow parameter with the suffix for the required window.

DISP:WIND2:MAX ON refers to window 2.

Long and short form

The key words feature a long form and a short form. Either the short form or the long form can be
entered, other abbreviations are not permitted.

Example
STATus:QUEStionable:ENABle 1 isequivalentto STAT:QUES:ENAB 1

Upper-case and lower-case notation only serves to distinguish the two forms in the
manual, the instrument itself does not distinguish upper-case and lower-case letters.

Parameter

The parameter must be separated from the header by a "white space". If several parameters are
specified in a command, they are separated by a comma ",". A few queries permit the parameters
MINimum, MAXimum and DEFault to be entered. Refer to "Parameters" for a detailed description of the
various parameters.

Example
SENSe:FREQuency:STOP? MAXimum, Response: 3.5E9
This query requests the maximal value for the stop frequency.

Special Characters

| A vertical stroke in parameter definitions indicates alternative possibilities in the sense of "or". The effect of the
command differs, depending on which parameter is used.

Example

DISPlay:FORMat SINGle | SPLit

If parameter SINGle is selected, full screen is displayed, in the case of SPLit, split screen is displayed.

A selection of key words with an identical effect exists for several commands. These keywords are indicated in the
same line; they are separated by a vertical stroke. Only one of these keywords needs to be included in the header of
the command. The effect of the command is independent of which of the keywords is used.

Example

SENSe :BANDwidth |BWIDth[:RESolution]

The two following commands with identical meaning can be created. They set the frequency of the fixed frequency

signal to 1 kHz:

SENSe:BAND 1

SENSe:BWID 1
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Key words in square brackets can be omitted when composing the header. The full command length must be
accepted by the instrument for reasons of compatibility with the SCPI standards.

Example
[SENSe: ]BANDwidth|BWIDth[:RESolution]

SENS:BAND:RES is equivalent to BAND
Parameters in square brackets can be incorporated optionally in the command or omitted as well.

Example
MMEMory:NETWork:MAP <string>,<string>[,string>,<string>, <boolean>]

Entries in square brackets are optional or can be omitted.

{}

Parameters in curly brackets are optional and can be inserted once or several times, or omitted.
Example
SENSe:LIST:FREQuency <numeric value>{,<numeric value>}
The following are valid commands:
SENS:LIST:FREQ 10
SENS:LIST:FREQ 10,20
SENS:LIST:FREQ 10,20,30,40

Numeric suffix

If a device features several functions or features of the same kind, e.g. inputs, the desired function can
be selected by a suffix added to the command. Entries without suffix are interpreted like entries with the
suffix 1. Optional keywords must be specified if they select a function with the suffix.

Example

SYSTem:COMMunicate:SERial2:BAUD 9600
This command sets the baud rate of a second serial interface.

In case of remote control, suffix counting may differ from the numbers of the

corresponding selection used in manual operation. SCPI prescribes that suffix
counting starts with 1. Suffix 1 is the default state and used when no specific suffix is
specified.

Some standards define a fixed numbering, starting with 0. With GSM, for instance,
slots are counted from 0 to 7. In the case of remote control, the slots are selected with
the suffixes 1 to 8. If the numbering differs in manual operation and remote control, it
is indicated with the respective command.
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5.4.2 Overview of Syntax Elements

The following table offers an overview of the syntax elements.

The colon separates the key words of a command. In a program message the separating semicolon marks the
uppermost command level.

The semicolon separates two commands within a program message. It does not alter the path.

The comma separates several parameters of a command.

? The question mark forms a query.

* The asterisk marks a common command.

Quotation marks introduce a string and terminate it.

# The hash symbol # introduces binary, octal, hexadecimal and block data.

e Binary: #810110
e Octal: #07612
Hexa: #HF3A7
Block: #21312

A "white space" (ASCII-Code 0 to 9, 11 to 32 decimal, e.g. blank) separates header and parameter.

543 Parameters

For most commands a parameter needs to be supplemented. The parameter has to be separated from
the header by a "white space". Possible parameters are:

¢ Numeric values

e Special numeric values
e Boolean parameters

o Text

e Character strings

e Block data.

The type of parameter required for each command and the allowed range of values are specified in the
command description.

5.4.3.1 Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point and exponent. Values
exceeding the resolution of the instrument are rounded up or down. The mantissa may comprise up to
255 characters, the exponent must lie inside the value range -32000 to 32000. The exponent is
introduced by an "E" or "e". Entry of the exponent alone is not permissible. In the case of physical
quantities, the unit can be entered. Permissible unit prefixes are G (giga), MA (mega), MOHM and MHZ
are also possible), K (kilo), M (milli), U (micro) and N (nano). If the unit is missing, the basic unit is used.

Example
SENSe:FREQuency:STOP 1.5GHz = SENSe:FREQuency:STOP 1.5E9
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5.4.3.2 Special Numeric Values

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as special numeric values. In
case of a query, the numeric value is returned.

e  MIN/MAX
MINimum and MAXimum denote the minimum and maximum value.
e DEF

DEFault denotes a preset value which has been stored in the EPROM. This value conforms to the
default setting, as it is called by the *RST command

e UP/DOWN

UP, DOWN increases or reduces the numerical value by one step. The step width can be specified
via an allocated step command for each parameter which can be set via UP, DOWN.

e INF/NINF

INFinity, Negative INFinity (NINF) Negative INFinity (NINF) represent the numerical values -9.9E37
or 9.9E37, respectively. INF and NINF are only sent as device reponses.

e NAN

Not A Number (NAN) represents the value 9.91E37. NAN is only sent as device response. This
value is not defined. Possible causes are the division of zero by zero, the subtraction of infinite from
infinite and the representation of missing values.
Example:

Setting command: SENSe : FREQuency: STOP MAXimum

Query: SENSe: FREQuency:STOP?, Response: 3.5E9

5.4.3.3 Boolean Parameters

Boolean parameters represent two states. The ON state (logically true) is represented by ON or a
numerical value unequal to 0. The OFF state (logically untrue) is represented by OFF or the numerical
value 0. The numerical values are provided as response for query.
Example
Setting command: CALCulate:MARKer:STATe ON
Query: CALCulate:MARKer:STATe?, Response: 1

5434 Text

Text parameters observe the syntactic rules for key words, i.e. they can be entered using a short or
long form. Like any parameter, they have to be separated from the header by a white space. In the case
of a query, the short form of the text is provided.
Example
Setting command: INPut:COUPling GROund
Query: INPut:COUPling?, Response: GRO
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5.4.3.5 Strings

Strings must always be entered in quotation marks (' or ").

Example
SYSTem:LANGuage "SCPI" or SYSTem:LANGuage 'SCPI'

5.4.3.6 Block data

Block data are a transmission format which is suitable for the transmission of large amounts of data. A
command using a block data parameter has the following structure:

Example
HEADer:HEADer #45168XXXXXXXX

ASCII character # introduces the data block. The next number indicates how many of the following
digits describe the length of the data block. In the example the 4 following digits indicate the length to
be 5168 bytes. The data bytes follow. During the transmission of these data bytes all end or other
control signs are ignored until all bytes are transmitted.

54.4 Structure of a Program Message

A program message may consist of one or several commands. It is terminated by the program message
terminator which is the NL (New Line) charcter for LAN and USB connections.

Several commands in a program message must be separated by a semicolon ";". If the next command
belongs to a different command system, the semicolon is followed by a colon. A colon ":" at the
beginning of a command marks the root node of the command tree.

Example:

CALL InstrWrite(analyzer, "SENSe:FREQuency:CENTer
100MHz; : INPut :ATTenuation 10")

This program message contains two commands. The first one is part of the SENSe command
system and is used to determine the center frequency of the instrument. The second one is part
of the INPut command system and sets the input signal attenuation.

If the successive commands belong to the same system, having one or several levels in common, the
program message can be abbreviated. For that purpose, the second command after the semicolon
starts with the level that lies below the common levels (see also Fig. 1-1). The colon following the
semicolon must be omitted in this case.

Example:

CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt
1E6; : SENSe: FREQuency:STOP 1E9")

This program message is represented in its full length and contains two commands separated
from each other by the semicolon. Both commands are part of the SENSe command system,
subsystem FREQuency, i.e. they have two common levels.

When abbreviating the program message, the second command begins with the level below
SENSe:FREQuency. The colon after the semicolon is omitted. The abbreviated form of the program
message reads as follows:

CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt 1E6;STOP 1E9")

However, a new program message always begins with the complete path.

Example:
CALL InstrWrite(analyzer, "SENSe:FREQuency:STARt 1E6")
CALL InstrWrite(analyzer, "SENSe:FREQuency:STOP 1E9")
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5.4.5 Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is formed by adding
a question mark to the associated setting command. According to SCPI, the responses to queries are
partly subject to stricter rules than in standard IEEE 488.2.

The requested parameter is transmitted without header.

Example
INPut:COUPling?, Response: DC

Maximum values, minimum values and all further quantities, which are requested via a special text
parameter are returned as numerical values.

Example
SENSe:FREQuency:STOP? MAX, Response: 3.5E9

Numerical values are output without a unit. Physical quantities are referred to the basic units or to
the units set using the Unit command.

Example
SENSe: FREQuency:CENTer?, Response: 1E6 (for 1 MHz)

Truth values <Boolean values> are returned as 0 (for OFF) and 1 (for ON).

Example
SENSe:BANDwidth:AUTO?, Response: 1 (for ON)

Text (character data) is returned in a short form.

Example
SYSTem:COMMunicate:SERial:CONTrol:RTS?, Response STAN (for standard)
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5.5 Command Sequence and Command
Synchronization

What has been said above makes clear that all commands can potentially be carried out overlapping. In
order to prevent an overlapping execution of commands, one of the commands *OPC, *OPC? or *WAI
must be used. All three commands cause a certain action only to be carried out after the hardware has
been set. By suitable programming, the controller can be forced to wait for the respective action to
occur (refer to Table 1).

Table 1: Synchronization using *OPC, *OPC? and *WAI

Command Action Programming the controller

*OPC Sets the Operation Complete bit in the ESR — Setting bit 0 in the ESE
after all previous commands have been — Setting bit 5 in the SRE
executed. — Waiting for service request (SRQ)

*OPC? Stops command processing until 1 is returned. Sending *OPC? directly after the command whose
This is only the case after the Operation processing should be terminated before other commands
Complete bit has been set in the ESR. This bit can be executed.
indicates that the previous setting has been
completed.

*WAI Stops further command processing until all Sending *WAI directly after the command whose
commands sent before *WAI have been processing should be terminated before other commands
executed. are executed.

For a couple of commands the synchronization to the end of command execution is mandatory in order
to obtain the desired result. The affected commands require either more than one measurement in
order to accomplish the desired instrument setting (e.g. auto range functions), or they require a longer
period of time for execution. If a new command is received during execution of the corresponding
function this may either lead to either to an aborted measurement or to incorrect measurement data.

The following list includes the commands, for which a synchronization via *OPC, *OPC? or *WAI is
mandatory:

Table 2: Commands with mandatory synchronization (overlapping commands)

Command Purpose

INIT start measurement (sweep)

INIT:CONT OFF Set to single sweep

CALC:MARK:FUNC:xx? All Marker function queries
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5.6 Remote Control - Commands
The following chapters provide a detailed description of all remote control commands currently available
for the R&S FSC and its firmware options.

Each section describes the commands for one of the operating modes available in the R&S FSC,
beginning with the description of common commands required to operate the instrument. The structure
is based on that of the operating manual.

e Common Commands on page 109

¢ Remote Commands in Spectrum Mode on page 112

¢ Remote Commands in Network Analyzer Mode on page 174
¢ Remote Commands in Power Meter Mode on page 181

Each section is subdivided into various tasks required to perform measurements with the R&S FSC,
also based on the structure of the operating manual. Some commands like those for controlling markers
or configuring the frequency axis are available for all operating modes. In that case you will find a list of
these commands in the corresponding section. However, a detailed description is provided only in the
analyzer commands section.

The spectrum analysis and network analysis modes are implemented in the basic
unit. For the other modes, the corresponding options are required.

Following the remote control commands required to perform specific measurements, you will find a
description of general commands used to set up and control basic instrument functions. These
commands are independent of the operating mode. Therefore they are listed separately.

e Saving and Restoring Instrument Settings and Measurement Results on page 185
e Configuring the Instrument on page 192
¢ Remote Commands of the Status Reporting System on page 212

All chapters begin with a list of commands available in the context of that chapter. Following that list you
will find a detailed description of all commands.

All individual descriptions contain:

e the complete notation and syntax of the command

o the description of the effects of the command

e alist of all parameters available for that command

e an example of how a program message would look like
e the *RST value

e information on SCPI conformity
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5.7

Common Commands

The common commands are taken from the IEEE 488.2 (IEC 625-2) standard. A particular command
has the same effect on different devices. The headers of these commands consist of an asterisk "*"

followed by three letters. Some of the common commands refer to the "Status Reporting System".

List of Common Commands

*CLS (p. 109)
*ESE (p. 109)
*ESR? (p. 109)
*IDN? (p. 110)
*IST? (p. 110)
*OPC (p. 110)
*OPT? (p. 110)
*RST (p. 110)
*SRE (p. 110)
*STB? (p. 111)
*TRG (p. 111)
*TST? (p. 111)
“WAI (p. 111)

*CLS

CLEAR STATUS sets the status byte (STB), the standard event register (ESR) and the EVENt
part of the QUEStionable and the OPERation register to zero. The command does not alter the
mask and transition parts of the registers. It clears the output buffer.

*ESE

EVENT STATUS ENABLE sets the event status enable register to the value indicated. The
query form *ESE? returns the contents of the event status enable register in decimal form.

Parameter
0 to 255

*ESR?

STANDARD EVENT STATUS QUERY returns the contents of the event status register in
decimal form (0 to 255) and subsequently sets the register to zero.

Parameter
0 to 255
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*IDN?

IDENTIFICATION QUERY queries the instrument identification.

Return values (example)

Example for R&S FSC:
Rohde&Schwarz,FSH4,100005/024,1.30

FSH4 device name
100005/024 serial number/model index
1.30 firmware version

*IST?

INDIVIDUAL STATUS QUERY returns the contents of the IST flag in decimal form. The IST flag
is the status bit which is sent during a parallel poll (see chapter "Remote Control - Basics").

Parameter
011
*OPC

OPERATION COMPLETE sets bit 0 in the event status register after all preceding commands
have been executed. This bit can be used to initiate a service request (see chapter "Remote
Control - Basics").

*OPT?
OPTION IDENTIFICATION QUERY queries the options included in the instrument and returns a
list of the options installed. The options are separated from each other by means of commas.

Parameter
K<number> software options

For a list of all available options and their description refer to the CD-ROM.

Example
K40, K41, K42, K45

*RST

RESET sets the instrument to a defined default status. The command essentially corresponds
to pressing the PRESET key.

*SRE

SERVICE REQUEST ENABLE sets the service request enable register to the indicated value.
Bit 6 (MSS mask bit) remains 0. This command determines under which conditions a service
request is generated. The query form *SRE? reads the contents of the service request enable
register in decimal form. Bit 6 is always O.

Parameter
0 to 255
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*STB?
READ STATUS BYTE QUERY reads out the contents of the status byte in decimal form.
*TRG

TRIGGER initiates all actions in the currently active test screen expecting a trigger event. This
command corresponds to the INITiate: IMMediate command. For details refer to the
INITiate[:IMMediate].

*TST?

SELF TEST QUERY initiates the self test of the instrument and outputs an error code in decimal
form.

Parameter
0 = no error

*WAI
WAIT-to-CONTINUE permits servicing of subsequent commands only after all preceding

commands have been executed and all signals have settled (see chapter "Remote Control -
Basics").
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5.8 Remote Commands in Spectrum Mode

This section provides a detailed description of all remote control commands required to configure and
perform measurements in Spectrum Analyzer mode.

e Setting the Frequency and the Span on page 112

e Setting Amplitude Parameters on page 116

e Setting the Bandwidths on page 122

e Performing and Triggering the Measurement on page 124

e Working with Traces on page 130

e Using Markers on page 135

e Using Display Lines and Limit Lines on page 148

e Configuring and Using Measurement Functions on page 152

5.8.1 Setting the Frequency and the Span

The following commands configure the frequency axis (x-axis) of the active display.

@ Commands independent of the operating mode
Note that most of the commands for setting the frequency and span are also valid
for other operating modes. If a command is available in another mode, it is indicated
by the list in the respective section.

List of commands:

e [SENSe:]CHANnNel (p. 113)

e [SENSe:JFREQuency:CENTer (p. 113)

e [SENSe:JFREQuency:CENTer:STEP (p. 113)
e [SENSe:JFREQuency:CENTer:STEP:LINK (p. 113)
e [SENSe:JFREQuency:INPut:MODE (p. 114)
e [SENSe:JFREQuency:MODE (p. 114)

e [SENSe:JFREQuency:OFFSet (p. 114)

e [SENSe:]JFREQuency:SPAN (p. 115)

e [SENSe:]JFREQuency:SPAN:AUTO (p. 115)
e [SENSe:JFREQuency:SPAN:FULL (p. 115)

e [SENSe:JFREQuency:STARt (p. 115)

e [SENSe:]JFREQuency:STOP (p. 116)
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[SENSe:]CHANnel

This command defines the channel number if the frequency mode is set ot "channel".

Parameter
<numeric value> = number of the channel to be measured.

Example

CHAN 10
Measures channel number 10.

Characteristics

*RST value:1
SCPI: conform

[SENSe:]JFREQuency:CENTer

This command defines the center frequency or the measuring frequency for span = 0.
Parameter
0 to fiax

fmax is specified in the data sheet.

Example

FREQ:CENT 100MHz
Sets the center frequency to 100 MHz.

Characteristics

*RST value: fay /2 with f,ox = maximum frequency
SCPI: conform

[SENSe:]JFREQuency:CENTer:STEP

This command defines the step size of the center frequency.

Parameter
0 to fax

Example

FREQ:CENT:STEP 120MHz
Sets the step size to 120 MHz.

Characteristics

*RST value: — (AUTO 0.1*SPAN is switched on)
SCPI: conform

[SENSe:]JFREQuency:CENTer:STEP:LINK

This command couples the step size of the center frequency to span (span >0) or to the
resolution bandwidth (span = 0) or cancels the couplings.

Parameter

DIVTen Coupling of the step size to 10% of the span

OFF manual input, no coupling
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Example

FREQ:CENT:STEP:LINK DIVT
Couples the step size to 10% of the span.

Characteristics

*RST value: DIVTen
SCPI: device-specific

[SENSe:]JFREQuency:INPut:MODE

This command selects the frequency mode. Select the Channel frequency mode only if you
want to work with channel tables. In this case, the input of the center frequency is not a
frequency value, but a channel number.

Parameter
CHANnel | FREQ

Example

FREQ:INP:MODE CHAN
Sets the frequency mode to work with channel tables.

Characteristics

*RST value: FREQ
SCPI: device-specific

[SENSe:]JFREQuency:MODE

This command switches between span > 0 (SWEep) and zero span (CW | FIXed).

For CW and FIXed, the frequency is set via the [SENSe: ] FREQuency:CENTer command. In
sweep mode, it is via the [SENSe: ] FREQuency: STARt, [SENSe: ] FREQuency:STOP,
[SENSe: ] FREQuency:CENTer, and [SENSe: ] FREQuency : SPAN commands.

Parameter
CW | FIXed | SWEep

Example

FREQ:MODE SWE
Activates sweep mode.

Characteristics

*RST value: SWEep
SCPI: conform

[SENSe:]JFREQuency:OFFSet

This command defines the frequency offset of the instrument.

Parameter
—100 GHz to 100 GHz

Example
FREQ:OFFS 1GHZ
Characteristics

*RST value: 0 Hz
SCPI: conform
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[SENSe:]JFREQuency:SPAN

This command defines the frequency span.

Parameter
0 to fax

fmax is specified in the data sheet.

Example
FREQ:SPAN 10MHz
Characteristics

*RST value: fax With f .« = maximum frequency
SCPI: conform

[SENSe:]JFREQuency:SPAN:AUTO

This command activates and deactivates automatic setting of the span. If the Auto Span is
active, the R&S FSC automatically sets the span to best fit the measured channel.

Parameter
ON | OFF

Example

FREQ:SPAN:AUTO ON
Activates the Auto Span function

Characteristics

*RST value: OFF
SCPI: device-specific

[SENSe:]JFREQuency:SPAN:FULL

This command sets the frequency span to its maximum.

Parameter
fmax, Specified in the data sheet.

Example
FREQ:SPAN:FULL
Characteristics

*RST value: —
SCPI: conform

[SENSe:JFREQuency:STARt

This command defines the start frequency of the analyzer. This command is only available with
span > 0.

Parameter
0 to fax

fmax iS specified in the data sheet.
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Example
FREQ:STAR 20MHz
Characteristics

*RST value: 0
SCPI: conform

[SENSe:]JFREQuency:STOP

This command defines the stop frequency of the analyzer. This command is only available with
span > 0.

Parameter

0 to fnax

fmax is specified in the data sheet.

Example
FREQ:STOP 2000MHz
Characteristics

*RST value: fax
SCPI: conform

5.8.2  Setting Amplitude Parameters

The following commands configure the level axis (y-axis) and level parameters of the active display.

@ Commands independent of the operating mode
Note that some of the commands for setting the level parameters are also valid for

other operating modes. If a command is available in another mode, it is indicated by
the list in the respective section.

List of commands:

DISPlay[:WINDow]:TRACe<1...2>:Y:SPACing (p. 117)
DISPlay[:WINDow]:TRACe<1...2>:Y[:SCALe] (p. 117)
DISPlay[:WINDow]: TRACe<1...2>:Y[:SCALe]:ADJust (p. 117)
DISPlay[:WINDow]: TRACe<1...2>:Y[:SCALe]:RLEVel (p. 118)
DISPlay[:WINDow]: TRACe<1...2>:Y[:SCALe]:RLEVel:OFFSet (p. 118)
DISPlay[:WINDow]: TRACe<1...2>:Y[:SCALe]:RPOSition (p. 118)
INPut:ATTenuation (p. 119)

INPut:ATTenuation:MODE (p. 119)

INPut:ATTenuation:AUTO (p. 119)

INPut:GAIN:STATe (p. 120)

INPut:IMPedance (p. 120)
[SENSe:]CORRection:TRANsducer<1...2>[:STATe] (p. 120)
[SENSe:]CORRection:TRANsducer<1...2>:SELect (p. 121)
[SENSe:]CORRection:TRANsducer<1...2>:UNIT? (p. 121)
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e UNIT:POWer (p. 121)

DISPlay[:WINDow]:TRACe<1...2>:Y:SPACing

This command selects the scaling for the level display range.
Parameter

LOGarithmic  Selects logarithmic scaling.

LINear Selects linear scaling in %.

Example
DISP:TRAC:Y:SPAC LIN
Selects linear scaling of the level axis.

Characteristics

*RST value: LOGarithmic
SCPI: conform

DISPlay[:WINDow]:TRACe<1...2>:Y[:SCALe]
This command defines the display range of a level axis with logarithmic scaling
(DISPlay[:WINDow] : TRACe<1l...2>:Y:SPACing).
For linear scaling, the display range is fixed and cannot be modified.
The numeric suffix <1...2> is irrelevant.

Parameter
10 dB to 200 dB or value in Hz

Example

DISP:TRAC:Y 110dB
Sets the display range to 110 dB.

Characteristics

*RST value: 100dB
SCPI: device—specific

DISPlay[:WINDow]:TRACe<1...2>:Y[:SCALe]:ADJust

This command automatically sets the scaling of the level axis to best fit the measurement
results of the indicated trace.

This command is an event and therefore has no query and no *RST value.

Example

DISP:TRAC:Y:ADJ
Adjusts the y-axis.

Characteristics

*RST value: -
SCPI: device-specific
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DISPlay[:WINDow]:TRACe<1...2>:Y[:SCALe]:RLEVel

This command defines the reference level.

With the reference level offset <> 0, the indicated value range of the reference level is modified
by the offset.

The unit depends on the setting defined with UNIT: POWer.
The numeric suffix <1...2> is irrelevant.

Parameter
<numeric_value> in dBm, range specified in data sheet

Example

DISP:TRAC:Y:RLEV —-60dBm
Sets the reference level to -60 dBm.

Characteristics

*RST value: —20dBm
SCPI: conform

DISPlay[:WINDow]: TRACe<1...2>:Y[:SCALe]:RLEVel:OFFSet

This command defines the offset of the reference level.

The numeric suffix <1...2> is irrelevant.

Parameter
—200dB to 200dB

Example
DISP:TRAC:Y:RLEV:OFFS -10dB
Characteristics

*RST value: 0dB
SCPI: conform

DISPlay[:WINDow]:TRACe<1...2>:Y[:SCALe]:RPOSition

This command defines the position of the reference value. It requires a tracking generator and
active normalization in the Tracking Generator mode.

The numeric suffixes <1...2> is irrelevant.

Parameter
0 to 100PCT

Example

DISP:TRAC:Y:RPOS 50PCT
Sets the position of the reference value to 50%

Characteristics

*RST value: 100 PCT (Spectrum Analyzer mode)
50 PCT (Tracking Generator mode)
SCPI: conform

1173.0966.12 118 E-3



R&S FSC Remote Commands in Spectrum Mode

INPut:ATTenuation

This command programs the input attenuator.

The attenuation can be set in 5 dB steps. If the defined reference level cannot be set for the set
RF attenuation, the reference level will be adjusted accordingly.

In the default state with Spectrum Analyzer mode, the attenuation set on the step attenuator is
coupled to the reference level of the instrument. If the attenuation is programmed directly, the
coupling to the reference level is switched off.

Parameter
<numeric_value> in dB; range specified in data sheet

Example

INP:ATT 30dB
Sets the attenuation on the attenuator to 30 dB and switches off the coupling to the reference
level.

Characteristics

*RST value: 0 dB (AUTO is set to ON)
SCPI: conform

INPut:ATTenuation:MODE

This command defines the mode for controlling the RF attenuator.

For further information on controlling the RF attenuator refer to the Quick Start Guide, chapter
"Controlling the RF Attenuator" or the Operating Manual, chapter "Setting the Amplitude
Parameters".

Parameter
LDIStortion | LNOise

Example

INP:ATT:MODE LNO
Sets the attenuation mode to Auto Low Noise.

Characteristics

*RST value: LNOise
SCPI: device-specific

INPut:ATTenuation:AUTO

This command automatically couples the input attenuation to the reference level (state ON) or
switches the input attenuation to manual entry (state OFF).

Parameter
ON | OFF

Example

INP:ATT:AUTO ON
Couples the attenuation set on the attenuator to the reference level.

Characteristics

*RST value: ON
SCPI: conform
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INPut:GAIN:STATe

This command switches the preamplifier of the instrument on or off.

Parameter
ON | OFF

Example

INP:GAIN:STAT ON
Activates the preamplifier

Characteristics

*RST value: OFF
SCPI: conform

INPut:IMPedance

This command sets the nominal input impedance of the instrument. The set impedance is taken
into account in all level indications of results.

The setting 75 Q should be selected, if the 50 Q input impedance is transformed to a higher
impedance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input impedance of the
instrument). The correction value in this case is 1.76 dB = 10 log (75Q / 50Q).

Parameter
50|75

Example

INP:IMP 75
Sets the input impedance to 75 Ohm.

Characteristics

*RST value: 50 Q
SCPI: conform

[SENSe:]CORRection:TRANsducer<1...2>[:STATe]

This command switches the selected transducer factor on or off.
The suffix<1...2> specifies the primary or secondary transducer.

Note: Prior to this command, the [SENSe: ] CORRection:TRANsducer<l...2>:SELect
command must be sent.

Parameter
ON | OFF

Example

CORR:TRAN1 ON
Activates the primary transducer

Characteristics

*RST value: OFF
SCPI: device-specific
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[SENSe:]CORRection:TRANsducer<1...2>:SELect
This command selects the transducer factor designated by <name>. If <name> does not exist
yet, a new transducer factor is created.
The suffix<1...2> specifies the primary or secondary transducer.
Note: This command must be sent prior to the commands for modifying transducer factors.

Parameter
<string>=Name of the transducer factor in string data form with a maximum of 8 characters.

Example

CORR:TRAN1:SEL 'FACTOR1'
Selects the 'FACTOR1' as the primary transducer

Characteristics

*RST value: -
SCPI: device-specific

[SENSe:]CORRection:TRANsducer<1...2>:UNIT?

This command queries the unit of the transducer factor in use.
The suffix <1...2> specified the primary or secondary transducer.

Example

CORR:TRAN2:UNIT?
Queries the unit of the primary transducer.

Characteristics

*RST value: -
SCPI: device-specific

UNIT:POWer

This command selects the default unit.
Parameter
DBM | DBUV |DBMV |V | W | DUVM | DUAM |V_M | W_M2

Example

UNIT:POW DBUV
Sets the power unit to dBuV.

Characteristics

*RST value: DBM
SCPI: conform
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5.8.3  Setting the Bandwidths

The following commands configure the filter bandwidths of the R&S FSC. Note that both groups of
commands (BANDwidth and BWIDth) are the same.

@ Commands independent of the operating mode
Note that most of the commands for setting the bandwidth are also valid for other
operating modes. If a command is available in another mode, it is indicated by the
list in the respective section.

List of commands:

e [SENSe:]BANDwidth|BWIDth[:RESolution] (p. 122)

e [SENSe:]BANDwidth|BWIDth[:RESolution]:AUTO (p. 122)
e [SENSe:]BANDwidth|BWIDth:VIDeo (p. 123)

e [SENSe:]BANDwidth|BWIDth:VIDeo:AUTO (p. 123)

[SENSe:]1BANDwidth|BWIDth[:RESolution]

This command defines the resolution bandwidth.
Analog resolution filters of 100 Hz to 3 MHz in 1 - 3 - 10 steps are available.

Parameter
1 Hz to 3 MHz

Example

BAND 100 kHz
Sets the IF bandwidth to 100 kHz

Characteristics

*RST value: — (AUTO is set to ON)
SCPI: conform

[SENSe:]IBANDwidth|BWIDth[:RESolution]:AUTO

This command couples the resolution bandwidth to the span or cancels the coupling.

Parameter
ON | OFF

Example

BAND:AUTO OFF
Switches off the coupling of the resolution bandwidth to the span.

Characteristics

*RST value: ON
SCPI: conform

1173.0966.12 122 E-3



R&S FSC Remote Commands in Spectrum Mode

[SENSe:]1BANDwidth|BWIDth:VIDeo

This command defines the instruments video bandwidth.

Parameter
refer to data sheet

Example
BAND:VID 10kHz
Characteristics

*RST value: — (AUTO is set to ON)
SCPI: conform

[SENSe:]1BANDwidth|BWIDth:VIDeo:AUTO

This command either automatically couples the instruments video bandwidth to the resolution
bandwidth or cancels the coupling.

Parameter
ON | OFF

Example
BAND:VID:AUTO OFF
Characteristics

*RST value: ON
SCPI: conform
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5.8.4 Performing and Triggering the Measurement

5.8.4.1 Performing the Measurement

The following commands initialize a measurement and set up the sweep.

@ Commands independent of the operating mode
Note that most of the commands for performing and triggering measurements are
also valid for other operating modes. If a command is available in another mode, it
is indicated by the list in the respective section.

List of commands

o  *WAI (p. 111)

ABORt (p. 124)

e INITiate[:IMMediate] (p. 124)

e INITiate:CONTinuous (p. 125)

e [SENSe:]SWEep:COUNLt (p. 125)

o [SENSe:]SWEep:POINts? (p. 126)

e [SENSe:]SWEep:TIME (p. 126)

o [SENSe:]SWEep:TIME:AUTO (p. 126)

ABORt

This command aborts a current measurement and resets the trigger system.

Example
ABOR; : INIT:IMM
Characteristics

RST value: —
SCPI: conform

INITiate[:IMMediate]

The command initiates a new measurement sequence.

With sweep count > 0 or average count > 0, this means a restart of the indicated number of
measurements. With trace functions MAXHold, MINHold and AVERage, the previous results are
reset on restarting the measurement.

In single sweep mode, synchronization to the end of the indicated number of measurements can
be achieved with the command *OPC, *OPC? or *WAI. In continuous—sweep mode,
synchronization to the sweep end is not possible since the overall measurement never ends.

This command is an event and therefore has no *RST value and no query.

Example

INIT:CONT OFF
Switches to single sweep mode.

DISP:WIND:TRAC:MODE AVER
Activates trace averaging.
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INIT; *WAT
Starts the measurement and waits for the end of the sweep.

Characteristics

*RST value: —
SCPI: conform

INITiate:CONTinuous

This command determines whether the trigger system is continuously initiated (continuous) or
performs single measurements (single).

This setting refers to the sweep sequence (switching between continuous/single sweep).

Parameter
ON | OFF

Example
INIT:CONT OFF
Switches the sequence single sweep.

INIT:CONT ON
Switches the sequence to continuous sweep.

Characteristics

*RST value: ON
SCPI: conform

[SENSe:]SWEep:COUNt

This command defines the number of sweeps started with single sweep, which are used for
calculating the average or maximum value. If the values 0 or 1 are set, one sweep is performed.

Parameter
0 to 999

Example
SWE:COUN 64
Sets the number of sweeps to 64.

INIT:CONT OFF
Switches to single sweep mode.

INIT; *WAT
Starts a sweep and waits for its end.

Characteristics

*RST value: 1
SCPI: conform
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[SENSe:]SWEep:POINts?

This command queries the number of measurement points during one sweep.

This command is a query and therefore has no *RST value.

Return value
Number of sweep points.

Example

SWE : POIN?
Returns the number of sweep points.

Characteristics

*RST value: —
SCPI: conform

[SENSe:]SWEep:TIME

In analyzer mode, this command defines the sweep time. The available time values vary
depending on the span setting.

If [SENSe:]SWEep:TIME is directly programmed, automatic coupling to resolution bandwidth
and video bandwidth is switched off.

Parameter
Refer to data sheet

Example

SWE:TIME 10s
Sets the measurement time to 10 s

Characteristics

*RST value: — (AUTO is set to ON)
SCPI: conform

[SENSe:]SWEep:TIME:AUTO

This command controls the automatic coupling of the sweep time to the frequency span and
bandwidth settings.

If [SENSe:]SWEep:TIME is directly programmed, automatic coupling is switched off.

Parameter
ON | OFF

Example

SWE: TIME : AUTO ON
Switches on the coupling to frequency span and bandwidths.

Characteristics

*RST value: ON
SCPI: conform
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5.8.4.2 Triggering Measurements

The following commands set up trigger conditions if you are using a trigger for the measurement.

List of commands

e [SENSe:]SWEep:EGATe (p. 127)

e [SENSe:]SWEep:EGATe:HOLDoff (p. 127)

o [SENSe:]SWEep:EGATe:LENGth (p. 128)

e TRIGger[:SEQuence]:HOLDoff[: TIME] (p. 128)
e TRIGger[:SEQuence]:.LEVel:VIDeo (p. 128)

e TRIGger[:SEQuence]:SLOPe (p. 129)

e TRIGger[:SEQuence]:SOURce (p. 129)

[SENSe:]SWEep:EGATe

This command activates or deactivates the gated trigger.

Parameter
ON | OFF

Example

SWE : EGAT ON
Activates the gated trigger.

Characteristics
*RST value: off

SCPI: device-specific
[SENSe:]SWEep:EGATe:HOLDoff

This command sets the length of the gate delay.

Parameter
0to 100 s

Example

SWE : EGAT:HOLD 2.5
Sets a gate delay of 2.5 seconds.

Characteristics
*RST value: 0's

SCPI: device-specific
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[SENSe:]SWEep:EGATe:LENGth

This command sets the gate length.

Parameter
10 usto 100 s

Example

SWE:EGAT:LENG 2.5
Sets a gate length of 2.5 seconds.

Characteristics
*RST value: 400 us

SCPI: device-specific
TRIGger[:SEQuence]:HOLDoff[: TIME]

This command defines the length of the trigger delay.

Parameter
O0sto+100s

Example

TRIG:HOLD 500us
Sets the trigger delay to 500 ps.

Characteristics

*RST value: 0 s
SCPI: conform

TRIGger[:SEQuence]:LEVel:VIDeo

This command sets the level of the video trigger source. Video triggering is active in Zero Span
only.

Parameter

0to 100 PCT

Example
TRIG:LEV:VID 50PCT
Characteristics

*RST value: 50 PCT
SCPI: device—specific
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TRIGger[:SEQuence]:SLOPe

This command selects the slope of the trigger signal. The selected trigger slope applies to all
trigger signal sources.

Parameter
POSitive | NEGative

Example
TRIG:SLOP NEG
Characteristics

*RST value: POSitive
SCPI: conform

TRIGger[:SEQuence]:SOURce

This command selects the trigger source for the start of a sweep.

Parameter
IMMediate (Free Run) | EXTern | VIDeo

Refer to the Operating manual chapter "Setting the Sweep", section "Trigger" for further details
on the trigger modes.

Example

TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Characteristics

*RST value: IMMediate
SCPI: conform
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5.8.5 Working with Traces

The following commands set up the trace and the various functions associated with it, e.g. trace
mathematics or the selection of the detector.

@ Commands independent of the operating mode
Note that most of the commands concerning trace settings are also valid for other
operating modes. If a command is available in another mode, it is indicated by the
list in the respective section.

List of commands

e CALCulate:MATH<1...2>[:EXPRession][:DEFine] (p. 130)
e CALCulate:MATH<1...2>:COPY:MEMory (p. 131)

e CALCulate:MATH<1...2>:STATe (p. 131)

e DISPlay[:WINDow]:TRACe<1...2>[:STATe] (p. 131)
e DISPlay[:WINDow]:TRACe<1...2>:MODE (p. 132)

e FORMat:BORDer (p. 132)

e [SENSe:]DETector[:FUNCtion] (p. 133)

e [SENSe:]DETector<1...6>[:FUNCtion]:AUTO (p. 133)
e TRACe<1...2>[:DATA]? (p. 133)

e FORMat[:DATA] (p. 134)

CALCulate:MATH<1...2>[:EXPRession][:DEFine]

This command defines the mathematical expression for relating traces to trace1. The trace
mathematics are activated with CAL.Culate:MATH<1...2>:STATe.

Parameter
(TRACE-MTRACE) Subtracts the trace in memory from the current trace.
(MTRACE-TRACE) Subtracts the current trace from the trace in memory.

Example

CALC:MATH (MTRACE-TRACE)
Selects the subtraction of the current trace from trace in the memory.

Characteristics

*RST value: —
SCPI: conform
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CALCulate:MATH<1...2>:COPY:MEMory

This command stores the current trace into the memory trace of the R&S FSC.

This command is an event and therefore has no query and no *RST value.

Example

CALC:MATH:COPY :MEM
Copies the trace into the memory.

Characteristics

*RST value: -
SCPI: device-specific

CALCulate:MATH<1...2>:STATe

This command switches the mathematical relation of traces on or off.

Parameter
ON | OFF

Example

CALC:MATH:STAT ON
Switches on the trace mathematics.

Characteristics

*RST value: OFF
SCPI: conform

DISPlay[:WINDow]:TRACe<1...2>[:STATe]

This command switches on or off the display of the corresponding trace.

Parameter
ON | OFF

Example
DISP:TRAC2 ON
Characteristics

*RST value: ON for TRACe1, OFF for TRACe2
SCPI: conform

DISPlay[:WINDow]:TRACe<1...2>:MEMory[:STATe]

This command activates and deactivates the trace stored in the memory of the R&S FSC. The
suffix at TRACe selects the memory slot the trace is stored in.

Parameter
ON | OFF

Example

DISP:TRAC:MEM ON
Activates memory trace 1.
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Characteristics

*RST value: OFF
SCPI: device-specific

DISPlay[:WINDow]:TRACe<1...2>:MODE

This command defines the type of display and the evaluation of the traces. WRITE corresponds
to the Clr/Write mode of manual operation. The trace is switched off (= BLANK in manual
operation) with DISPlay[:WINDow] : TRACe<1...2>[:STATe].

The number of measurements for AVERage, MAXHold and MINHold is defined with the
[SENSe: ] SWEep:COUNt command. It should be noted that synchronization to the end of the
indicated number of measurements is only possible in single sweep mode.

Parameter

WRITe | AVERage | MAXHold | MINHold | VIEW

For details on trace modes refer to the Operating Manual, chapter "Trace Mode".

Example

SWE:CONT OFF
Switching to single sweep mode.

SWE :COUN 16
Sets the number of measurements to 16.

DISP:TRAC:MODE MAXH
Activates MAXHold mode for the trace.

INIT; *WAT
Starts the measurement and waits for the end of the 16 sweeps.

Characteristics

*RST value: WRITe
SCPI: device—specific

FORMat:BORDer

This command controls whether binary data is transferred in normal or swapped byte order.

Parameters

SWAPped The least significant byte is transferred first (little endian)
NORMal The most significant byte is transferred first (big endian)
Example

FORM:BORD NORM
Changes the byte order to normal mode

Characteristics

*RST value SWAPped
SCPI: conform
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[SENSe:]DETector[:FUNCtion]

This command selects the detector for recording measured values of the selected trace.

Parameter
APEak | NEGative | POSitive | SAMPle | RMS

For details on detectors refer to the Operating Manual, chapter "Detectors".

Example

DET POS
Sets the detector to "positive peak".

Characteristics

*RST value: POS
SCPI: conform

[SENSe:]DETector<1...6>[:FUNCtion]:AUTO

This command either couples the detector to the current trace setting or turns coupling off. The
trace is selected by the numeric suffix at DETector.

Parameter
ON | OFF

Example
DET:AUTO OFF
Characteristics

*RST value: ON
SCPI: conform

TRACe<1...2>[:DATA]?

This command transfers trace data from the control computer to the instrument, the query reads
trace data out of the instrument. The transfer of trace data from the control computer to the
instrument takes place by indicating the trace name and then the data to be transferred.

With the FORMat[:DATA] command, you can set the format the trace data is returned in.

Parameter
TRACe1 | LIST

Return values for trace data in Spectrum Analyzer Mode

631 results are returned, one result for each point of the trace. The returned values are scaled
in the currently selected unit.

Note: With the auto peak detector, only positive peak values can be read out.
TRACe1 and TRACe?2 return the data for trace 1 or trace 2.
LIST queries the peak list of the Spectrum Emission Mask.

Example

TRAC:DATA? TRACEL
Reads out the data for trace 1

Characteristics

*RST value: -
SCPI: conform
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FORMat[:DATA]

This command sets the data format that is used for transmission of trace data from the
R&S FSC to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSC. The R&S FSC
automatically recognizes the data it receives, regardless of the format.

Parameter

ASCii ASCii format, separated by commas
REAL,32 32-bit IEEE 754 floating-point numbers in the "definite length block format"

In REAL,32 format, a string of return values would look like:

#42524<value 1><value 2>...<value n>

with

#4

Number of digits of the following number of data bytes (= 4 in this example)

2524

Number of following data bytes (2524, corresponds to the 631 sweep points of the R&S FSC.

<value>

4-byte floating point value

Example
FORM ASC

Selects the ASCii data format.

Characteristics

*RST value: ASCii

SCPI: conform
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5.8.6 Using Markers

e Markers and Deltamarkers on page 135

e Marker Functions on page 142

5.8.6.1

The following commands are for setting and controlling markers and deltamarkers. If not otherwise
noted, the numeric suffix <1...6> at MARKer or DELTamarker select the marker to be controlled.

Markers and Deltamarkers

In Spectrum Analyzer mode, the numeric suffix <1...2> at CALCulate is irrelevant.

Commands independent of the operating mode

Note that most of the commands for using markers are also valid for other operating
modes. If a command is available in another mode, it is indicated by the list in the
respective section.

List of commands

e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1...6>:X:RELative (p. 137)
e CALCulate<1...2>:DELTamarker<1...6>:Y? (p. 138)

e CALCulate<1...2>:MARKer<1...6>[:STATe] (p. 138)

e CALCulate<1...2>:MARKer<1...6>:AOFF (p. 139)

6>[:STATe] (p. 136)
.6>:AOFF (p. 136)
6>:MAXimum[:PEAK] (p. 136)
.6>:MAXimum:NEXT (p. 136)
.6>:MINimum[:PEAK] (p. 137)
6>:X (p. 137)

CALCulate<1..
CALCulate<1..
CALCulate<1..
CALCulate<1...
CALCulate<1..
CALCulate<1..
CALCulate<1..
CALCulate<1...

1173.0966.12

.2>:MARKer<1..
.2>:MARKer<1..
.2>:MARKer<1..
2>:MARKer<1..
.2>:MARKer<1..
.2>:MARKer<1..
.2>:MARKer<1..
2>:MARKer<1..

.6>:MAXimum[:PEAK] (p. 139)
.6>:MAXimum:NEXT (p. 139)
.6>:MINimum[:PEAK] (p. 139)
.6>:X (p. 140)
.6>:X:SLIMits[:STATe] (p. 140)
.6>:X:SLIMits:LEFT (p. 140)
.6>:X:SLIMits:RIGHt (p. 141)
.6>:Y? (p. 141)
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CALCulate<1...2>:DELTamarker<1...6>[:STATe]

This command switches the delta marker indicated by the suffix on or off.

The suffix 1 is interpreted as delta marker 2 because the first marker has to be a normal marker.
Therefore, using no suffix indicates delta marker 2. If more than one marker (2 to 6) is already
active, the command turns these marker into delta markers. If no delta marker is active yet, the
command activates the delta marker and positions it on the trace maximum.

Parameter
ON | OFF

Example

CALC:DELT3 ON
Switches marker 3 to delta marker mode.

Characteristics

RST value: OFF
SCPI: device—specific

CALCulate<1...2>:DELTamarker<1...6>:AOFF

This command switches off all active delta markers.

Example

CALC:DELT:AOQOFF
Switches off all delta markers.

Characteristics

RST value: —
SCPI: device—specific

CALCulate<1...2>:DELTamarker<1...6>:MAXimum[:PEAK]
This command positions the delta marker indicated by the suffix to the current trace maximum.

If necessary, the corresponding delta marker is activated first.

This command is an event and therefore has no *RST value and no query.

Example

CALC:DELT3:MAX
Sets delta marker 3 to the maximum value of the associated trace.

Characteristics

RST value: —
SCPI: device—specific

CALCulate<1...2>:DELTamarker<1...6>:MAXimum:NEXT

This command positions the delta marker indicated by the suffix to the next smaller maximum
value of the trace. The corresponding delta marker is activated first, if necessary.

This command is an event and therefore has no *RST value and no query.

Example

CALC:DELT2 :MAX:NEXT
Sets delta marker 2 to the next smaller maximum value.
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Characteristics

RST value: —
SCPI: device—specific

CALCulate<1...2>:DELTamarker<1...6>:MINimum[:PEAK]

This command positions the delta marker indicated by the suffix to the current trace minimum.
The corresponding delta marker is activated first, if necessary.

This command is an event and therefore has no *RST value and no query.

Example

CALC:DELT3:MIN
Sets delta marker 3 to the minimum value of the associated trace.

Characteristics

RST value: —
SCPI: device—specific

CALCulate<1...2>:DELTamarker<1...6>:X

This command positions the delta marker indicated by the suffix to the specified frequency
(span > 0) or time (span = 0). The corresponding delta marker is activated first, if necessary.

Note that it is possible to place the marker outside the visible trace. In that case, this value is
invalid.

Parameter

0 to MAX (frequency | sweep time)

Example
CALC:DELT:MOD REL
Switches the input for all delta markers to relative to marker 1.

CALC:DELT2:X 10.7MHz
Positions delta marker 2 10.7 MHz to the right of marker 1.

CALC:DELT:X?
Outputs the absolute frequency/time of delta marker 1.

CALC:DELT:X:REL?
Outputs the relative frequency/time of delta marker 1.

Characteristics

RST value: —
SCPI: device—specific

CALCulate<1...2>:DELTamarker<1...6>:X:RELative

This command sets the sets the delta marker indicated by the suffix in relation to marker 1 or
the reference position. The command activates the corresponding delta marker, if necessary.

Parameter
Frequency in Hz (span > 0) or time in seconds (span = 0)

Example

CALC:DELT3:X:REL 5 kHz
Sets the delta marker at a distance of 5 kHz to the reference position.
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Characteristics

RST value: —
SCPI: device—specific

CALCulate<1...2>:DELTamarker<1...6>:Y?

This command queries the measured value of the delta marker indicated by the suffix. The
output is always a relative value referred to marker 1. The corresponding delta marker will be

activated, if necessary.

To obtain a correct query result, a complete sweep with synchronization to the sweep end must
have been performed between the activation of the delta marker and the query of the y value.
This is only possible in single sweep mode.

Return value

Depending on the unit defined or on the activated measuring functions, the query result is

output in the units below:

Parameter or measuring functions

Output unit

DBM | DBPW | DBUV | DBMV | DBUA

dB (lin/log)

WATT | VOLT | AMPere

dB (lin), % (log)

Example

INIT:CONT OFF
Switches to single sweep mode.

CALC:DELT2 ON
Switches on delta marker 2.

INIT; *WAI
Starts a sweep and waits for its end.

CALC:DELT2:Y?

Outputs measurement value of delta marker 2.

Characteristics

RST value: —
SCPI: device—specific

CALCulate<1...2>:MARKer<1...6>[:STATe]

This command switches on or off the currently selected marker. If no indication is made, marker

1 is selected automatically. If marker 2 to 6 is selected and used as a delta marker, it is

switched to marker mode.

Parameter
ON | OFF

Example
CALC:MARK3 ON

Switches on marker 3 or switches to marker mode.

Characteristics

*RST value: OFF
SCPI: device—specific
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CALCulate<1...2>:MARKer<1...6>:AOFF

This command switches off all active markers and all delta markers and active marker/delta
marker measurement functions.

This command is an event and therefore has no *RST value and no query.

Example

CALC:MARK:AOFF
Switches off all markers.

Characteristics

*RST value: —
SCPI: device—specific

CALCulate<1...2>:MARKer<1...6>:MAXimum[:PEAK]

This command positions the marker to the current maximum value of the corresponding trace.
The corresponding marker is activated first or switched to the marker mode.

This command is an event and therefore has no *RST value and no query.

Example

CALC :MARK?2 : MAX
Positions marker 2 to the maximum value of the trace.

Characteristics

*RST value: —
SCPI: device—specific

CALCulate<1...2>:MARKer<1...6>:MAXimum:NEXT
This command positions the marker to the next smaller maximum value of the corresponding

trace.

This command is an event and therefore has no *RST value and no query.

Example

CALC :MARK2 : MAX : NEXT
Positions marker 2 to the next lower maximum value.

Characteristics

*RST value: —
SCPI: device—specific

CALCulate<1...2>:MARKer<1...6>:MINimum[:PEAK]

This command positions the marker to the current minimum value of the corresponding trace.
The corresponding marker is activated first or switched to marker mode, if necessary.

This command is an event and therefore has no *RST value and no query.

Example
CALC:MARK2 :MIN
Positions marker 2 to the minimum value of the trace.
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Characteristics

*RST value: —
SCPI: device—specific

CALCulate<1...2>:MARKer<1...6>:X

This command positions the selected marker to the indicated frequency (span > 0) or time (span
= 0). If marker 2 to 6 are selected and used as delta marker, it is switched to marker mode.

Parameter
0 to MAX (frequency | sweep time)

Example

CALC:MARK2:X 10.7MHz
Positions marker 2 to frequency 10.7 MHz.

Characteristics

*RST value: —
SCPI: device—specific

CALCulate<1...2>:MARKer<1...6>:X:SLIMits[:STATe]

This command activates and deactivates marker search limits.

If the power measurement in zero span is active, this command limits the evaluation range on
the trace.

The numeric suffix <1...6> is irrelevant for this command.

Parameter
ON | OFF

Example

CALC:MARK:X:SLIM ON
Switches on search limitation.

Characteristics

*RST value: OFF
SCPI: device—specific

CALCulate<1...2>:MARKer<1...6>:X:SLIMits:LEFT

This command sets the left limit of the search range for markers and delta markers. Depending
on the span setting of the x—axis the indicated value defines a frequency (span > 0) or time
(span = 0).

The numeric suffix <1...6> is irrelevant for this command.

If the power measurement in zero span is active, this command limits the evaluation range to
the trace.

Note: The function is only available if the search limit for marker and delta marker is switched
on (CALCulate<l...2>:MARKer<Il...6>:X:SLIMits[:STATe]).

Parameter
0 to MAX (frequency | sweep time)
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Example

CALC:MARK:X:SLIM ON
Switches the search limit function on.

CALC:MARK:X:SLIM:LEFT 10MHz
Sets the left limit of the search range to 10 MHz.

Characteristics

*RST value: — (is set to the left diagram border when switching on search limits)
SCPI: device—specific

CALCulate<1...2>:MARKer<1...6>:X:SLIMits:RIGHt

This command sets the right limit of the search range for markers and delta markers. Depending
on the span setting of the x—axis the indicated value defines a frequency (span > 0) or time
(span = 0).

The numeric suffix <1...6> is irrelevant for this command.

If the power measurement in zero span is active, this command limits the evaluation range to
the trace.

Note: The function is only available if the search limit for marker and delta marker is switched
on (CALCulate<l...2>:MARKer<Il...6>:X:SLIMits[:STATe]).

Parameter
0 to MAX (frequency | sweep time)

Example

CALC:MARK:X:SLIM ON
Switches the search limit function on.

CALC:MARK:X:SLIM:RIGH 20MHz
Sets the right limit of the search range to 20 MHz.
Characteristics
*RST value: — (is set to the right diagram border when switching on search limits)
SCPI: device—specific
CALCulate<1...2>:MARKer<1...6>:Y?

This command queries the measured value of the selected marker. The corresponding marker
is activated before or switched to marker mode, if necessary.

To obtain a correct query result, a complete sweep with synchronization to the sweep end must
be performed between the activation of the marker and the query of the Y value. This is only
possible in single sweep mode.

Return values

Numeric value of the marker position, the unit depends on currently set unit (see UNIT: POWer).

Example

INIT:CONT OFF
Switches to single sweep mode.

CALC:MARK2 ON
Switches marker 2.

INIT; *WAI
Starts a sweep and waits for the end.
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5.8.6.2

CALC:MARK2:Y?

Outputs the measured value of marker 2.

Characteristics

*RST value: —
SCPI: device—specific

Marker Functions

The following commands perform various kinds of analysis at the marker position.

List of commands

CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..
CALCulate:MARKer<1..

.6>:COUNTL[:STATe] (p. 142)
.6>:COUNt:FREQuency? (p. 143)
.6>:FREQuency:MODE (p. 143)
.6>:FUNCtion:CENTer (p. 144)
.6>:FUNCtion:DEModulation[:STATe] (p. 144)
.6>:FUNCtion:DEModulation:HOLDoff (p. 144)
.6>:FUNCtion:DEModulation:SELect (p. 145)
.6>:FUNCtion:NDBDown:STATe (p. 145)
.6>:FUNCtion:NDBDown (p. 145)
.6>:FUNCtion:NDBDown:FREQuency? (p. 146)
.6>:FUNCtion:NDBDown:RESult? (p. 146)
.6>:FUNCtion:NOISe[:STATe] (p. 146)
.6>:FUNCtion:NOISe:RESult? (p. 147)
.6>:FUNCtion:REFerence (p. 147)

CALCulate:MARKer<1...6>:COUNt[:STATe]

This command switches on or off the frequency counter at the marker position.
The count result is queried with CALCulate:MARKer<1...6>:COUNt:FREQuency?.

Frequency counting is possible only for one marker at a time. If it is activated for another
marker, it is automatically deactivated for the previous marker.

It should be noted that a complete sweep must be performed after switching on the frequency
counter to ensure that the frequency to be measured is actually reached. The synchronization to
the sweep end required for this is only possible in single sweep mode.

Parameter
ON | OFF

Example
INIT:CONT OFF

Switches to single sweep mode.

CALC:MARK ON

Switches on marker 1.
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CALC:MARK:COUN ON
Switches on the frequency counter for marker 1.

INIT; *WAI
Starts a sweep and waits for the end.

CALC:MARK:COUN: FREQ?
Outputs the measured value.

Characteristics

*RST value: OFF
SCPI: device—specific

CALCulate:MARKer<1...6>:COUNt:FREQuency?

This command performs a frequency measurement at the position of the marker indicated by
the suffix at MARKer and returns the result. Before the command, the frequency counter should
be switched on and a complete measurement performed to obtain a correct count result.
Therefore, a single sweep with synchronization must be performed between switching on the
frequency counter and querying the count result.

This command is only a query and therefore has no *RST value.

Example
INIT:CONT OFF
Switches to single sweep mode.

CALC:MARK2 ON
Switches on marker 2.

CALC:MARK2:COUN ON
Switches the frequency counter for marker 2.

INIT; *WAT
Starts a sweep and waits for the end.

CALC:MARK2:COUN:FREQ?
Outputs the measured value of marker 2.

Characteristics

*RST value: —
SCPI: device—specific

CALCulate:MARKer<1...6>:FREQuency:MODE

This command sets the marker frequency display mode.

Parameter
FREQ | CHAN

Example

CALC:MARK:FREQ:MODE FREQ
Selects the frequency display mode.

Characteristics

*RST value: FREQ
SCPI: device-specific
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CALCulate:MARKer<1...6>:FUNCtion:CENTer

This command matches the center frequency to the frequency of the marker indicated by the
suffix at MARKer. If you select a delta marker, it is turned into a normal marker.

This command is an event and therefore has no *RST value and no query.

The numeric suffix at CALCulate is irrelevant.

Example

CALC:MARK1:FUNC:CENT
Matches the center frequency to the frequency of marker 1.

Characteristics

*RST value: -
SCPI: device-specific

CALCulate:MARKer<1...6>:FUNCtion:DEModulation[:STATe]

This command switches on or off the audio demodulator when the indicated marker is reached.
With span > 0 the hold time can be defined at the corresponding marker position with
CALCulate:MARKer<l...6>:FUNCtion:DEModulation:HOLDoff. In zero span the
demodulation is permanently active.

Parameter
ON | OFF

Example

CALC:MARK3:FUNC:DEM ON
Switches on the demodulation for marker 3.

Characteristics

*RST value: OFF
SCPI: device—specific

CALCulate:MARKer<1...6>:FUNCtion:DEModulation:HOLDoff

This command defines the hold time at the marker position for the demodulation with span > 0.
The setting is independent of the selected marker, the suffixes and <1...6> are irrelevant.

Parameter
10ms to 500s

Example:
CALC:MARK:FUNC:DEM:HOLD 3s
Characteristics:

*RST value: — (DEModulation is set to OFF)
SCPI: device—specific
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CALCulate:MARKer<1...6>:FUNCtion:DEModulation:SELect

This command selects the demodulation type for the audio demodulator. The command is
independent of the selected marker, the suffixes 1 to 6 are irrelevant.

Parameter
AM | FM

Example
CALC:MARK:FUNC:DEM:SEL FM
Characteristics

*RST value: AM
SCPI: device—specific

CALCulate:MARKer<1...6>:FUNCtion:NDBDown:STATe

This command activates and deactivates the n dB Down marker function. The n dB down
function sets two temporary markers n dB below the level of the reference marker (marker 1),
one on the right and the other marker to the left of the reference marker.

The command is independent of the selected marker, the suffixes 1 to 6 are irrelevant.

Parameter
ON | OFF

Example

CALC:MARK:FUNC:NDBD:STAT ON
Activates the n dB down marker function.

Characteristics

*RST value: OFF
SCPI: device-specific

CALCulate:MARKer<1...6>:FUNCtion:NDBDown

This command defines the distance in dB of the two temporary n dB down markers to the
reference marker.

The command is independent of the selected marker, the suffixes 1 to 6 are irrelevant.

Example

CALC:MARK:FUNC:NDBDown 9
Sets the two temporary markers 9 dB below the reference marker.

Characteristics

*RST value: 3 dB
SCPI: device-specific
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CALCulate:MARKer<1...6>:FUNCtion:NDBDown:FREQuency?

This command queries the frequencies of the two temporary n dB down markers.

The command is independent of the selected marker, the suffixes 1 to 6 are irrelevant.

Return values
<frequency1> absolute frequency of the n dB marker to the left of the reference marker in Hz.

<frequency2> absolute frequency of the n dB marker to the right of the reference marker in Hz.

Example

CALC:MARK: FUNC:NDBD: FREQ?
This command would return, for example, 100000000, 200000000, meaning that the first marker
position is at 100 MHz, the second marker position is at 200 MHz

Characteristics

*RST value: -
SCPI: device-specific

CALCulate:MARKer<1...6>:FUNCtion:NDBDown:RESult?

This command queries the frequency spacing or bandwidth of the two temporary n dB down
markers.

The command is independent of the selected marker, the suffixes 1 to 6 are irrelevant.

Return value
Bandwidth in Hz.

Example
CALC :MARK : FUNC : NDBD:RES?
Characteristics

*RST value: -
SCPI: device-specific

CALCulate:MARKer<1...6>:FUNCtion:NOISe[:STATe]

This command switches the noise measurement on or off for all markers. The noise power
density is measured at the position of the markers. The result can be queried with
CALCulate:MARKer<l...6>:FUNCtion:NOISe:RESult?.

Parameter
ON | OFF

Example

CALC:MARK:FUNC:NOIS ON
Switches on the noise measurement.

Characteristics

*RST value: OFF
SCPI: device—specific
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CALCulate:MARKer<1...6>:FUNCtion:NOISe:RESult?

This command queries the result of the noise measurement.

A complete sweep with synchronization to the sweep end must be performed between switching
on the function and querying the measured value in order to obtain a correct query result. This
is only possible in single sweep mode.

This command is an event and therefore has no *RST value and no query.

Return value
Noise level, the unit depends on the unit set with UNIT: POWer.

Example

INIT:CONT OFF
Switches to single sweep mode.

CALC:MARK2 ON
Switches on marker 2.

CALC:MARK2 :FUNC:NOIS ON
Switches on noise measurement for marker 2.

INIT; *WAI
Starts a sweep and waits for the end.

CALC:MARK2:NOIS:RES?
Outputs the noise result of marker 2.

Characteristics

*RST value: —
SCPI: device—specific

CALCulate:MARKer<1...6>:FUNCtion:REFerence
This command matches the reference level to the power of the marker indicated by the suffix at
MARKer. If you select a delta marker, it is turned into a normal marker.
This command is an event and therefore has no *RST value and no query.
The numeric suffix at CALCulate is irrelevant.

Example

CALC:MARK1:FUNC:REF
Matches the reference level to the power level of marker 1.

Characteristics

*RST value: -
SCPI: device-specific
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5.8.7 Using Display Lines and Limit Lines

5.8.71 Display Lines

The following commands define the position of the display line.

List of commands
e CALCulate<1...2>:DLINe
e CALCulate<1...2>:DLINe:STATe

CALCulate<1...2>:DLINe

This command defines the position of the display line indicated by the suffix. The display line
can be used to mark any level in the diagram.

The command accepts a variety of units which enables you to express a display line position in
a preferred unit without the need to adapt to the instrument’s current unit. Omitting a unit uses
instrument’s current unit.

Parameter
MINimum to MAXimum (depending on current unit)

Example
CALC:DLIN -20dBm
Characteristics

*RST value: — (STATe to OFF)
SCPI: device—specific

CALCulate<1...2>:DLINe:STATe

This command switches the display line on or off.

Parameter
ON | OFF

Example
CALC:DLINZ2:STAT OFF
Characteristics

*RST value: OFF
SCPI: device—specific

1173.0966.12 148 E-3



R&S FSC Remote Commands in Spectrum Mode

5.8.7.2 Limit Lines

The following commands define limit lines and perform the corresponding limit checks.

List of commands

e CALCulate<1...2>:LIMit<1...2>:BEEP[:STATe€]
e CALCulate<1...2>:LIMit<1...2>:COMMent?

e CALCulate<1...2>:LIMit<1...2>:DELete

e CALCulate<1...2>:LIMit<1...2>:FAIL?

e CALCulate<1...2>:LIMit<1...2>:LOWer:SELect
e CALCulate<1...2>:LIMit<1...2>:STATe

e CALCulate<1...2>:LIMit<1...2>:UNIT:X?

e CALCulate<1...2>:LIMit<1...2>:UNIT[:Y]?

e CALCulate<1...2>:LIMit<1...2>:UPPer:SELect

CALCulate<1...2>:LIMit<1...2>:BEEP[:STATe]

This command activates or deactivates the audio beep. If active, the R&S FSC outputs a beep
each time a limit is exceeded.

The numeric suffix <1...2> is irrelevant.

Parameter
ON | OFF

Example

CALC:LIM:BEEP ON
Activates the audio beep.

Characteristics

*RST value: OFF
SCPI: device-specific

CALCulate<1...2>:LIMit<1...2>:COMMent?

This command queries the description of the limit line indicated by the numeric suffix <1...2>.
The maximum number of characters for the comment is 32.

This command is a query and therefore has no RST value.

Return value
<string> = description of the limit line.

Example

CALC:LIM:COMM?
Queries the description of limit line 1.

Characteristics

*RST value: -
SCPI: device-specific
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CALCulate<1...2>:LIMit<1...2>:DELete

This command deletes the limit line indicated by the suffix.
This command is an event and therefore has no *RST value and no query.

Example
CALC:LIM2:DEL

Deletes the second limit line

Characteristics

*RST value: -
SCPI: device-specific

CALCulate<1...2>:LIMit<1...2>:FAIL?

This command queries the result of the limit check of the limit line indicated by the suffix.

Note that a complete sweep must have been performed to obtain a correct result. A
synchronization with *opc, *0PC? or *WAT should therefore be provided. The result of the limit
check is given with O for PASS, 1 for FAIL.

Return Values
0 for PASS and 1 for FAIL

Example
INIT; *WAI
Starts a new sweep and waits for its end.

CALC:LIM1:FAIL?
Queries the result of the check for limit line 1.

Characteristics

*RST value: -
SCPI: conform

CALCulate<1...2>:LIMit<1...2>:LOWer:SELect

This command selects the lower limit line.
This command is an event and therefore has no *RST value and no query.

Parameter
<string> = file name of the limit line

Example

CALC:LIM:LOW:SEL 'LINE1'
Selects the limit line with the name LINE1 as the lower limit line.

Characteristics

*RST value:
SCPI: conform
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CALCulate<1...2>:LIMit<1...2>:STATe

This command activates and deactivates the limits.

The result of the limit check can be queried with
CALCulate<l...2>:LIMit<1...2>:FAIL?.

Parameter
ON | OFF

Example

CALC:LIM:STAT ON
Switches on the limit check for limit line 1.

Characteristics

*RST value: OFF
SCPI: conform

CALCulate<1...2>:LIMit<1...2>:UNIT:X?

This command queries the unit of the x-axis.

This command is a query and therefore has no *RST value.

Example

CALC:LIM:UNIT:X?
Queries the x-unit of the first limit line.

Characteristics

*RST value: -
SCPI: device-specific

CALCulate<1...2>:LIMit<1...2>:UNIT[:Y]?

This command queries the unit of the level axis (y-unit).

This command is a query and therefore has no *RST value.

Example

CALC:LIM1:UNIT?
Queries the y-unit of the first limit line.

Characteristics

*RST value: -
SCPI: device-specific
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CALCulate<1...2>:LIMit<1...2>:UPPer:SELect

This command selects the upper limit line.

This command is an event and therefore has no *RST value and no query.
Parameter

<string>

with <string> = file name of the limit line.

Example

CALC:LIM:UPP:SEL 'LINE2'
Selects the limit line with the name LINE2 as the upper limit line

Characteristics

*RST value: -
SCPI: conform

5.8.8 Configuring and Using Measurement Functions

The R&S FSC provides measurement functions which allow you to perform advanced measurements
and can also be controlled remotely.

General measurement functions:

Working with Channel Tables on page 153

Power measurements:

Power Measurements on page 153

Measuring the Channel Power on page 156
Measuring the Occupied Bandwidth on page 158
TDMA Measurements on page 159

Measuring the Adjacent Channel on page 159

Other measurements

Measuring the Harmonic Distortion on page 169

Measuring the AM Modulation Depth on page 171
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5.8.8.1  Working with Channel Tables

Use the following commands to work with channel tables.

List of commands
e [SENSe:]CHANnNel:TABLe:SELect (p. 153)

[SENSe:]CHANnNel:TABLe:SELect

This command selects the specified channel table for future measurements.

This command is an event and therefore has no query and no *RST value.

Parameter
<string>

Example

CHAN:TABL:SEL 'CATV.CHNTAB'
Loads the channel table with the name CATV.

Characteristics

*RST value: -
SCPI: device-specific

5.8.8.2 Power Measurements

The following commands configure power measurements. To perform the actual measurement, use the
commands described in section "Performing and Triggering the Measurement".

List of commands

e CALCulate:MARKer:FUNCtion:POWer:SELect (p. 154)

e CALCulate:MARKer:FUNCtion:POWer[:STATe] (p. 154)

e CALCulate:MARKer:FUNCtion:POWer:PRESet (p. 154)

e CALCulate:MARKer:FUNCtion:POWer:PRESet:CHECk? (p. 155)

e CALCulate:MARKer:FUNCtion:LEVel:ONCE (p. 155)

e CALCulate:MARKer:FUNCtion:POWer:RESult? (p. 155)
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CALCulate:MARKer:FUNCtion:POWer:SELect
This command selects the power measurement setting for a standard and previously switches
on the corresponding measurement, if required.

The configuration for a standard comprises of the parameters weighting filter, channel
bandwidth and spacing, resolution and video bandwidth, as well as detector and sweep time.

Parameter
CPOWer Channel power measurement
ACPower ACP / ACLR measurement

OBANdwidth | OBWidth ~ Measurement of occupied bandwidth
TDMA Measurement on TDMA signals

Example

CALC:MARK:FUNC:POW: SEL CPOW
Selects the channel power measurement

Characteristics

*RST value: —
SCPI: device—specific

CALCulate:MARKer:FUNCtion:POWer[:STATe]

This command activates and deactivates the selected power measurement.

This command is an event and therefore has no *RST value.

Parameter
ON | OFF

Example

CALC:MARK:FUNC:POW OFF
Switches off the power measurement.

Characteristics

*RST value: —
SCPI: device—specific

CALCulate:MARKer:FUNCtion:POWer:PRESet

This command loads and initializes a predefined Standard from the specified file, and switches
to the corresponding measurement mode. A Standard comprises of parameters specifying
default values for settings related to power measurements. Parameters such as channel
bandwidth, resolution bandwidth, detector type, and sweep time are examples of parameters
stored in a Standard.

Parameter
<string> = file name of the standard

Example

CALC:MARK:FUNC:POW:PRES 'cdma.std'
Selects the file CDMA.STD for the measurement.
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Characteristics

*RST value: -
SCPI: device-specific

CALCulate:MARKer:FUNCtion:POWer:PRESet:CHECk?

This command determines whether the current instrument state is still in compliance with the
Standard currently in use. Modifying instrument settings that are not included in a Standard do
not break Standard compliance; modifying settings that are included in a Standard, will break
compliance.

This command is a query and therefore has no *RST value.

Return Values

0 Instrument Settings are not compliant to the selected standard.
1 Instrument settings are compliant to the selected standard.
Example

CALC:MARK:FUNC:POW: PRES : CHEC?
Queries compliance to the standard currently in use.

Characteristics

*RST value: -
SCPI: device-specific

CALCulate:MARKer:FUNCtion:LEVel:ONCE

This command adjusts the reference level of the R&S FSC to the measured power.

This ensures that the RF attenuation and reference level are optimally adjusted to the signal
level without overloading the R&S FSC or limiting the dynamic range by too small a S/N ratio.

Current measurements are aborted when pressing the softkey to run a series of test sweeps.
The actual measurements are resumed after the automatic level detection is finished.

Example
CALC :MARK : FUNC : LEV : ONCE
Characteristics

*RST value: -
SCPI: device—specific

CALCulate:MARKer:FUNCtion:POWer:RESult?
This command queries the result of the performed power measurement. If necessary, the

measurement is switched on prior to the query.

To obtain a correct result, a complete sweep with synchronization to the end of the sweep must
be performed before a query is output. Synchronization is possible only in the single sweep
mode.

This command is a query and therefore has no *RST value.

Parameter and return values
CPOWer Channel power measurement

With logarithmic scaling (RANGE LOG), the channel power is output in
the currently selected level unit; with linear scaling (RANGE LIN dB or
LIN %), the channel power is output in W.
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OBANdwidth | OBWidth ~ Measurement of occupied bandwidth

The occupied bandwidth in Hz is returned.
TDMA TDMA measurement.

Returns the power of the TDMA signal.

Example of occupied bandwidth measurement

POW:BAND 90PCT
Defines 90% as the percentage of the power to be contained in the bandwidth range to be
measured.

INIT:CONT OFF
Switches over to single sweep mode.

INIT; *WAI
Starts a sweep and waits for the end of the sweep.

CALC:MARK:FUNC:POW:RES? OBW
Queries the occupied bandwidth measured.

Characteristics

*RST value: —
SCPI: device—specific

5.8.8.3 Measuring the Channel Power

The following commands configure channel power measurements. To perform the actual measurement,
use the commands described in section "Performing and Triggering the Measurement".

Note that the numeric suffix <1...6> at MARKer is irrelevant when using these commands.

List of commands

e CALCulate:MARKer<1...6>:FUNCtion:CPOWer:BANDwidth (p. 156)
e CALCulate:MARKer<1...6>:FUNCtion:CPOWer:MODE (p. 157)

e CALCulate:MARKer<1...6>:FUNCtion:CPOWer:UNIT (p. 157)

CALCulate:MARKer<1...6>:FUNCtion:CPOWer:BANDwidth

This command sets the channel bandwidth for channel power measurements.
The numeric suffix <1...6> is irrelevant.

Parameter
<numeric> | UP | DOWN

Example

CALC:MARK:FUNC:CPOW:BAND 4 MHZ
Sets the channel bandwidth to 4 MHz.

Characteristics

*RST value: 3.84 MHz
SCPI: device-specific
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CALCulate:MARKer<1...6>:FUNCtion:CPOWer:MODE
This command sets the power display mode to Clear / Write or Max Hold for channel power
measurements.
The numeric suffix <1...6> is irrelevant.

Parameter
CLR | MAX

Example

CALC :MARK:FUNC:CPOW:MODE CLR
Selects clear/write trace mode

Characteristics

*RST value: CLR
SCPI: device-specific

CALCulate:MARKer<1...6>:FUNCtion:CPOWer:UNIT

This command defines the unit for channel power measurements.

The numeric suffix <1...6> is irrelevant.

Parameter

DBM | DBMV | DBUV | VOLT | WATT | DUVM | DUAM |V |W | V_M | W_M2

Example

CALC:MARK:FUNC:CPOW:UNIT DBM
Sets the unit to dBm.

Characteristics

*RST value: dBm
SCPI: device-specific
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5.8.8.4 Measuring the Occupied Bandwidth

The following commands configure the measurement of the Occupied Bandwidth. To perform the actual
measurement, use the commands described in section "Performing and Triggering the Measurement".

List of commands
e CALCulate:MARKer<1...6>:FUNCtion:OBAN|OBW:BANDwidth (p. 158)
e CALCulate:MARKer<1...6>:FUNCtion:OBAN|OBW:BANDwidth:PCT (p. 158)

CALCulate:MARKer<1...6>:FUNCtion:OBAN|OBW:BANDwidth

This command sets the channel bandwidth for occupied bandwidth measurements.

Parameter
<numeric>

Example

CALC:MARK:FUNC:0BW:BAND 1 MHZ
Sets the channel bandwidth to 1 MHz

Characteristics

*RST value: 3.84 MHz
SCPI: device-specific

CALCulate:MARKer<1...6>:FUNCtion:OBAN|OBW:BANDwidth:PCT

This command sets the percentage of the total power that defines the occupied bandwidth.

Parameter
10 to 99

Example
CALC:MARK:FUNC:OBW:BAND: PCT 95
Sets the power percentage to 95%

Characteristics

*RST value: 99%
SCPI: device-specific
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5.8.8.5 TDMA Measurements

The following commands configure TDMA measurements. To perform the actual measurement, use the
commands described in section "Performing and Triggering the Measurement".

List of commands
e CALCulate:MARKer<1...6>:FUNCtion:TDMA:BURSt (p. 159)

CALCulate:MARKer<1...6>:FUNCtion:TDMA:BURSt

This command sets the burst length of the TDMA signal.

Parameter
31.7usto 19 ms

Example

CALC:MARK:FUNC:TDMA:BURS 80 US
Sets the burst length to 80 us.

Characteristics

*RST value: 470 us
SCPI: device-specific

5.8.8.6 Measuring the Adjacent Channel Leakage Ratio

The following commands configure Adjacent Channel Power measurements. To perform the actual
measurement, use the commands described in section "Performing and Triggering the Measurement".

e Configuring and Performing the ACLR Measurement on page 159
e Adjacent Channel Power Limit Check on page 164

Configuring and Performing the ACLR Measurement
The following commands are for configuring and performing the adjacent channel power measurement.

List of commands

e [SENSe:]POWer:ACHannel:ACPairs (p. 160)

e [SENSe:]POWer:ACHannel:BANDwidth[:CHANnRel (p. 160)

e [SENSe:]POWer:ACHannel:BANDwidth:ACHannel (p. 160)

e [SENSe:]POWer:ACHannel:BANDwidth:ALTernate<1...11> (p. 161)
e [SENSe:]POWer:ACHannel:MODE (p. 161)

e [SENSe:]POWer:ACHannel:PRESet:RLEVel (p. 161)

e [SENSe:]POWer:ACHannel:REFerence: TXCHannel:AUTO (p. 162)
e [SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANual (p. 162)
e [SENSe:]POWer:ACHannel:SPACing[:ACHannel] (p. 163)

e [SENSe:]POWer:ACHannel:SPACing:ALTernate<1...11> (p. 163)

e [SENSe:]POWer:ACHannel:SPACing:CHANnel<1...11> (p. 163)

e [SENSe:]POWer:ACHannel:TXCHannel: COUNt (p. 164)
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[SENSe:]POWer:ACHannel:ACPairs

This command sets the number of adjacent channels pair to the left and to the right of the Tx
channel.

Parameter
1t0 12

Example

POW:ACH:ACP 3
Sets 3 adjacent or alternate channels to the left and to the right of the transmission channel.

Characteristics

*RST value: 1
SCPI: device-specific

[SENSe:]POWer:ACHannel:BANDwidth[:CHANnel

This command sets the channel bandwidth of the radio communication system. The bandwidths
of adjacent channels are not influenced by this command.

Instead of BANDwidth, you can also use the alias BWIDth

Parameter
100 Hz to 1000 MHz

Example

POW:ACH:BAND 120 KHZ
Sets the bandwidth to 120 kHz

Characteristics

*RST value: 14 kHz
SCPI: device-specific

[SENSe:]POWer:ACHannel:BANDwidth:ACHannel

This command sets the channel bandwidth of the adjacent channel in the radio communication
system. If you change the bandwidth of the adjacent channel, the bandwidth of all other
alternate channels is adjusted to the same value.

Instead of BANDwidth, you can also use the alias BWIDth

Parameter
100 Hz to 1000 MHz

Example

POW:ACH:BAND:ACH 120 KHZ
Sets the bandwidth of the adjacent channel to 120 kHz

Characteristics

*RST value: 14 kHz
SCPI: device-specific
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[SENSe:]POWer:ACHannel:BANDwidth:ALTernate<1...11>

This command sets the bandwidth of the alternate channels in the radio communication system.
If you change the bandwidth of the first alternate channel, the bandwidth of all other alternate
channels is adjusted to the same value.

The suffix <1...11> selects the number of the alternate channel.
Instead of BANDwidth, you can also use the alias BWIDth

Parameter
100 Hz to 1000 MHz

Example

POW:ACH:BAND:ALT2 120 KHZ
Sets the bandwidth of the second alternate channel to 120 kHz

Characteristics

*RST value: 14 kHz
SCPI: device-specific

[SENSe:]POWer:ACHannel:MODE

This command selects either absolute or relative adjacent channel measurements. The
command is available if span > 0 and if the number of adjacent channel is greater than 0.

Parameter
ABSolute | RELative

Example

POW:ACH:MODE ABS
Performs an absolute ACP measurement.

Characteristics

*RST value
SCPI: device-specific

[SENSe:]POWer:ACHannel:PRESet:RLEVel

This command adjust the reference level to that of the currently measured channel power. It
also initiates an adjacent channel power measurement.

This ensures that the signal path of the instrument is not overloaded. Since the measurement
bandwidth is significantly smaller than the signal bandwidth in channel power measurements,
the signal path can be overloaded although the trace is still significantly below the reference
level. If the measured channel power equals the reference level, the signal path is not
overloaded.

This command is an event and therefore has no *RST value and no query.

Example

POW:ACH:PRES:RLEV
Initiates an ACP measurement and adjusts the reference level.

Characteristics

*RST value: -
SCPI: device-specific
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[SENSe:]POWer:ACHannel:REFerence:TXCHannel:AUTO
This command activates the automatic selection of a transmission channel to be used as a
reference channel in relative ACP measurements.

You can define the Tx channel with the highest power, the lowest power, or the Tx channel
nearest to the adjacent channels as the reference channel.

The command is available only for multi-carrier channel and adjacent-channel power
measurements with span > 0

Parameter
MINimum Tx channel with the lowest power
MAXimum  Tx channel with the highest power

LHIGhest Lowest Tx channel for lower adjacent channels and highest Tx channel for upper
adjacent channels

Example
POW:ACH:REF:TXCH:AUTO MIN

Sets the TX channel with the lowest power as reference channel

Characteristics

*RST value
SCPI: device-specific

[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANual
This command defines a transmission channel as the reference channel for relative ACP

measurements.

The command is available only for multi-carrier channel and adjacent-channel power
measurements with span > 0

Parameter
1t0 12

Example

POW:ACH:REF:TXCH:MAN 2
Sets the second Tx channel as reference channel.

Characteristics

*RST value: 1
SCPI: device-specific
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[SENSe:]POWer:ACHannel:SPACing[:ACHannel]

This command sets the spacing between the carrier and its adjacent channel.

A change of the adjacent channel spacing causes a change in the spacing of all alternate
channels above the adjacent channel.

Parameter
100 Hz to 2000 MHz

Example
POW:ACH:SPAC 10 KHZ
Defines a channel spacing of the adjacent channel of 10 kHz

Characteristics

*RST value: 14 kHz
SCPI: device-specific

[SENSe:]POWer:ACHannel:SPACing:ALTernate<1...11>

This command sets the spacing between transmission channel and the alternate channels. A
change of the alternate channel spacing causes a change in the spacing of all alternate
channels above the modifed alternate channel. Alternate channels below the modified remain
the same.

The numeric suffix <1...11> at ALTernate selects the alternate channel.

Parameter
100 Hz to 2000 MHz

Example
POW:ACH:SPAC:ALT2 20 KHZ

Defines a channel spacing of the second alternate channel to the transmission channel of 20
kHz.

Characteristics

*RST value: ALT1: 40 kHz; ALT2: 60 kHz; ALT3: 80 kHz etc.
SCPI: device-specific

[SENSe:]POWer:ACHannel:SPACing:CHANnel<1...11>

This command defines the channel spacing of the transmission channels.

The numeric suffix <1...11> at CHANnel selects the TX channel.

Parameter
14 kHz to 2000 MHz

Example
POW:ACH:SPAC:CHAN2 20 kHz

Defines a channel spacing of the second Tx channel of 14 kHz

Characteristics

*RST value: 20 kHz
SCPI: device-specific
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[SENSe:]POWer:ACHannel:TXCHannel:COUNt

This command sets the number of transmission channels.

The command is available for measurements with span > 0.

Parameter
1t0 12

Example

POW:ACH:TXCH:COUN 2
Sets 2 Tx channels.

Characteristics

*RST value: 1
SCPI: device-specific

Adjacent Channel Power Limit Check

The following commands configure and perform limit checks when measuring the adjacent channel
power.

Note that the numeric suffix <1...2> at LIMit is irrelevant when using these commands.

List of commands

CALCulate:LIMit<1...2>:ACPower[:STATe] (p. 164)
CALCulate:LIMit<1...2>:ACPower:ACHannel[:RELative] (p. 165)
CALCulate:LIMit<1...2>:ACPower:ACHannel[:RELative]:STATe (p. 165)
CALCulate:LIMit<1...2>:ACPower:ACHannel:ABSolute (p. 166)
CALCulate:LIMit<1...2>:ACPower:ACHannel:ABSolute:STATe (p. 166)
CALCulate:LIMit<1...2>:ACPower:ACHannel:RESult? (p. 166)
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative] (p. 167)
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative]:STATe (p. 167)
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute (p. 167)
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute:STATe (p. 168)
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>:RESult? (p. 168)

CALCulate:LIMit<1...2>:ACPower[:STATe]

This command activates and deactivates the limit check for ACP measurements. You have to
use CALCulate:LIMit<l...2>:ACPower:ACHannel[:RELative] :STATe Or
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative]:STATe in combination with this
command to specify whether the limit check should be performed for the upper / lower adjacent
channel or for the alternate adjacent channels.

The numeric suffix <1...2> at LIMit is irrelevant.

Parameter
ON | OFF
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Example

CALC:LIM:ACP ON
Activates the limit check

Characteristics

*RST value: OFF
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ACHannel[:RELative]

This command sets the relative limit of the upper / lower adjacent channel. The reference value
for the relative limit value is the measured channel power.

Note that the relative limit has no effect on the limit check if it is below the absolute limit value
(see CALCulate:LIMit<l...2>:ACPower:ACHannel:ABSolute). This mechanism allows
automatic checking of the absolute basic values of adjacent-channel power as defined in mobile
radio standards.

The numeric suffixe <1...2> at LIMit is irrelevant.

Parameter
<numeric value> = relative limit for the upper or lower adjacent channel between 0 and 100 dB

Example

CALC:LIM:ACP:ACH 30
Defines a limit of 30 dB.

Characteristics

*RST value:
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ACHannel[:RELative]:STATe

This command activates the relative limit check of the adjacent channel. The limit check must
be activated with CALCulate:LIMit<1...2>:ACPower[:STATe] For the command to take
effect. CALCulate:LIMit<1l...2>:ACPower:ACHannel :RESult? queries the result.

Note that a complete measurement must be performed between switching on the limit check
and the result query, since otherwise no correct results are available.

The numeric suffixe <1...2> at LIMit is irrelevant.

Parameter
ON | OFF

Example

CALC:LIM:ACP:ACH:STAT ON
Activates the relative limit check.

Characteristics

*RST value: OFF
SCPI: device-specific
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CALCulate:LIMit<1...2>:ACPower:ACHannel:ABSolute

This command defines the absolute limit for the lower / upper adjacent channel. It should be
noted that the absolute limit has no effect on the limit check if it is below the relative limit (see
CALCulate:LIMit<1...2>:ACPower:ACHannel [:RELative]). This mechanism allows
automatic checking of the absolute basic values of adjacent-channel power as defined in mobile
radio standards.

The numeric suffix <1...2> at LIMit is irrelevant.

Parameters

<numeric value> = absolute limit for the upper or lower adjacent channel. The range is from -
200 dBm to + 200 dBm

Example

CALC:LIM:ACP:ACH:ABS -30
Sets the absolute limit to -30 dBm

Characteristics

*RST value: -
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ACHannel:ABSolute:STATe

This command activates the absolute limit check of the adjacent channel. The limit check must
be activated with CALCulate:LIMit<1l...2>:ACPower[:STATe] For this command to take
effect. CALCulate:LIMit<1l...2>:ACPower:ACHannel:RESult? queries the result.

Note that a complete measurement must be performed between switching on the limit check
and the result query, since otherwise no correct results are available.

The numeric suffixe <1...2> at LIMit is irrelevant.

Parameter
ON | OFF

Example

CALC:LIM:ACP:ACH:ABS:STAT ON
Activates the absolute limit check.

Characteristics

*RST value: OFF
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ACHannel:RESult?

This command queries the result of the limit check of the upper / lower adjacent channel. In
case the ACP measurement is not active, the command returns a error.
This command is a query and therefore has no *RST value.

Return value
FAILED | PASSED

Example

CALC:LIM:ACP:ACH:RES?
Queries the limit check results.
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Characteristics

*RST value: -
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative]

This command sets the relative limit of the alternate channels. The reference value for the
relative limit value is the measured channel power.

Note that the relative limit has no effect on the limit check if it is below the absolute limit value
(see CALCulate:LIMit<l...2>:ACPower:ALTernate<l..11>:ABSolute). This
mechanism allows automatic checking of the absolute basic values of adjacent-channel power
as defined in mobile radio standards.

The numeric suffix <1...11> at ALTernate selects the alternate channel number.

Parameter
<numeric value> = absolute limit for the alternate channels between 0 and 100 dB

Example

CALC:LIM:ACP:ALT3 30
Defines a limit of 30 dB for the third alternate channel.

Characteristics

*RST value: -
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative]:STATe

This command activates the relative limit check of the alternate channels. The limit check must
be activated with CAL.Culate:LIMit<1...2>:ACPower[:STATe] for the command to take
effect.. CALCulate:LIMit<1l...2>:ACPower:ACHannel:RESult? queries the result.

Note that a complete measurement must be performed between switching on the limit check
and the result query, since otherwise no correct results are available.

The numeric suffix <1...11> at ALTernate selects the alternate channel number.

Parameter
ON | OFF

Example

CALC:LIM:ACP:ALT3:STAT ON
Activates the relative limit check for the third alternate channel.

Characteristics

*RST value: OFF
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute

This command defines the absolute limit for the lower / upper adjacent channel. It should be
noted that the absolute limit has no effect on the limit check if it is below the relative limit (see
CALCulate:LIMit<1l...2>:ACPower:ALTernate<1..11>[:RELative]). This mechanism
allows automatic checking of the absolute basic values of adjacent-channel power as defined in
mobile radio standards.

The numeric suffix <1...11> at ALTernate selects the alternate channel number.
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Parameters

<numeric value> = absolute limit for the upper or lower adjacent channel. The range is from -
200 dBm to + 200 dBm

Example

CALC:LIM:ACP:ALT3:ABS -30
Sets the absolute limit to -30 dBm for the third alternate channel.

Characteristics

*RST value: -
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute:STATe

This command activates the absolute limit check of the alternate channels. The limit check must
be activated with CAL.Culate:LIMit<1...2>:ACPower[:STATe] for the command to take
effect.. CALCulate:LIMit<1l...2>:ACPower:ACHannel:RESult? queries the result.

Note that a complete measurement must be performed between switching on the limit check
and the result query, since otherwise no correct results are available.

The numeric suffix <1...11> at ALTernate selects the alternate channel number.

Parameter
ON | OFF

Example

CALC:LIM:ACP:ALT3:ABS:STAT ON
Activates the absolute limit check for the third alternate channel.

Characteristics

*RST value: OFF
SCPI: device-specific

CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>:RESult?
This command queries the result of the limit check of the upper / lower alternate channels. In
case the ACP measurement is not active, the command returns an error.
The numeric suffix <1...11> at ALTernate selects the alternate channel number.
This command is a query and therefore has no *RST value.

Return value
FAILED | PASSED

Example

CALC:LIM:ACP:ALT3:RES?
Queries the limit check results for the third alternate channel.

Characteristics

*RST value: -
SCPI: device-specific
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5.8.8.7 Measuring the Harmonic Distortion

The following commands configure Harmonic Distortion measurements. To perform the actual
measurement, use the commands described in section "Performing and Triggering the Measurement".

List of commands

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics[:STATe] (p. 169)
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:DISTortion? (p. 169)
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:LIST? (p. 170)
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:NHARmonics (p. 170)
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:PRESet (p. 171)

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics[:STATe]

This command activates and deactivates the harmonic distortion measurement.

The numeric suffixes at CALCulate and MARKer are irrelevant.

Parameter
ON | OFF

Example

CALC :MARK:FUNC:HARM ON
Activates the harmonic distortion measurement.

Characteristics

*RST value: OFF
SCPI: device-specific

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:DISTortion?

This command queries the total harmonic distortion of the signal. The command returns two
values, one for the total harmonic distortion in % and one in dB.

To get a valid result, you should perform a complete sweep in single sweep mode before
querying the results.

The numeric suffixes at CALCulate and MARKer are irrelevant.

This command is a query and therefore has no *RST value.

Parameter
TOTal

Example
CALC :MARK:FUNC:HARM ON
Activates the harmonic distortion measurement.

CALC:MARK:FUNC:HARM:DIST? TOT
Queries the total harmonic distortion.

Characteristics

*RST value: -
SCPI: device-specific

1173.0966.12 169 E-3



Remote Commands in Spectrum Mode R&S FSC

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:LIST?

This command queries the position of the harmonics. The number of values that the command
returns depends on the number of harmonics you have set with the
CALCulate<l...2>:MARKer<l...6>:FUNCtion:HARMonics:NHARmonics command.
The first value is the absolute power of the first harmonic. The level unit depends on the unit you
have set with the UNTIT: POWer command. The other values are relative to the carrier. The unit
for these is dB.

To get a valid result, you should perform a complete sweep in single sweep mode before
querying the results.

The numeric suffixes at CALCulate and MARKer are irrelevant.
This command is a query and therefore has no *RST value.

Example

CALC :MARK:FUNC:HARM ON
Activates the harmonic distortion measurement.

CALC:MARK:FUNC:HARM:LIST?
Queries the position of the harmonics.

Characteristics

*RST value: -
SCPI: device-specific

CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:NHARmonics

Sets the number of harmonics you want to measure. The valid range is from 1 to 6 harmonics.

The numeric suffixes at CALCulate and MARKer are irrelevant.

Parameter
1t06

Example
CALC:MARK:FUNC:HARM ON
Activates the harmonic distortion measurement.

CALC:MARK:FUNC:HARM:NHAR 4
Sets the number of harmonics to 4.

Characteristics

*RST value: 2
SCPI: device-specific
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CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:PRESet

This command adjusts and optimizes the settings for the Harmonic Distortion measurement.

This command is an event and therefore has no query and no *RST value.

Example

CALC:MARK:FUNC:HARM ON
Activates the harmonic distortion measurement.

CALC:MARK:FUNC:HARM: PRES?
Adjusts the settings of the measurement.

Characteristics

*RST value: -
SCPI: device-specific

5.8.8.8 Measuring the AM Modulation Depth

The following commands configure AM Modulation Depth measurements. To perform the actual
measurement, use the commands described in section "Performing and Triggering the Measurement".
List of commands

e CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth[:STATe] (p. 171)

e CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth:RESult? (p. 171)

CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth[:STATe]

This command activates and deactivates the AM Modulation Depth measurement.
The numeric suffixes at CALCulate and MARKer are irrelevant.

Parameter
ON | OFF

Example

CALC:MARK:FUNC:MDEP ON
Activates the harmonic distortion measurement.

Characteristics

*RST value: OFF
SCPI: device-specific

CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth:RESult?

This command queries the results of the AM Modulation Depth measurement in %.

This command is a query and therefore has no *RST value.

Parameter
ON | OFF

Example

CALC:MARK:FUNC:MDEP:RES?
Queries the AM Modulation Depth.
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Characteristics

*RST value: -
SCPI: device-specific

5.8.8.9 Measuring the Spectrum Emission Mask

The following commands configure Spectrum Emission Mask (SEM) measurements. To perform the
actual measurement, use the commands described in section "Performing and Triggering the
Measurement".

List of commands

e [SENSe:JESPectrum:PRESet[:STANdard] (p. 172)

o [SENSe:JESPectrum:PRESet:SETTings (p. 172)

e [SENSe:]SWEep:MODE (p. 173)

[SENSe:]JESPectrum:PRESet[:STANdard]

This command sets the SEM standard.

Parameter
<string> = file name of the standard you want to load

Example

ESP:PRES 'W-CDMA 3GPP.semstd’
Queries the AM Modulation Depth.

Characteristics

*RST value: -
SCPI: device-specific

[SENSe:]JESPectrum:PRESet:SETTings

This command performs an automatic adjustment of the R&S FSC settings.

Parameter
ONCE

Example

ESP:PRES:SET ONCE
Initializes an adjustment of the settings.

Characteristics

*RST value: -
SCPI: device-specific
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[SENSe:]SWEep:MODE

This command activates the SEM measurement.

Parameter

AUTO Activates spectrum measurement mode.
ESPectrum Activates SEM measurement mode.
Example

SWE :MODE ESP
Starts the SEM measurement.

Characteristics

*RST value: AUTO
SCPI: device-specific
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5.9 Remote Commands in Network Analyzer Mode

The chapter provides information on remote commands that configure and perform two-port
measurements with the tracking generator. These commands are available in Network Analyzer mode
only.

@ Availability of remote commands for the Network Analyzer
Note that some of the listed remote commands take effect only if options R&S FSC-
K42 Vector Reflection and Transmission Measurements and / or R&S FSC-K45
Vector Voltmeter are installed.

5.9.1 Setting the Frequency and Span

The following commands configure the frequency axis (x-axis) of the active display.

List of commands

e [SENSe:JFREQuency:CENTer (p. 113)

e [SENSe:]JFREQuency:CENTer:STEP (p. 113)

e [SENSe:]JFREQuency:CENTer:STEP:LINK (p. 113)
e [SENSe:JFREQuency:INPut:MODE on page 114

e [SENSe:]JFREQuency:SPAN (p. 115)

e [SENSe:]JFREQuency:SPAN:FULL (p. 115)

e [SENSe:]JFREQuency:STARt (p. 115)

e [SENSe:]JFREQuency:STOP (p. 116)

For a detailed description of the commands refer to "Setting the Frequency and the Span" in Spectrum
Analyzer Mode.

5.9.2  Setting Amplitude Parameters
The following commands configure the level axis (y-axis) and level parameters of the active display.

In Network Analyzer mode, the numeric suffix <1...2> at DISPlay selects the measurement screen in
dual trace mode.

List of commands

e DISPlay<1...2>:MAGNitude:REFerence (p. 175)

e DISPlay<1...2>:MAGNitude:REFerence:POSition (p. 175)
e DISPlay<1...2>:MAGNitude:Y:SCALe (p. 175)

e DISPlay<1...2>:MAGNitude:Y:SPACing (p. 176)

e SOURce:TG:ATTenuation (p. 176)

e UNIT:POWer (p. 121)

For a detailed description of commands not described below refer to "Setting Amplitude Parameters" in
Spectrum Analyzer Mode.
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DISPlay<1...2>:MAGNitude:REFerence

This command sets the reference level for the magnitude measurement format.

Parameter
<numeric_value>

Example

DISP:MAGN:REF -10
Sets the reference level to -10 dB

Characteristics

*RST value: 0 dB
SCPI: device-specific

DISPlay<1...2>:MAGNitude:REFerence:POSition

This command defines the position of the reference value on the display for the magnitude
measurement format. Each step shifts the reference position one grid line up or down.

Parameter
1t0 10

Example

DISP:MAGN:REF:POS 5
Sets the reference to the center of the display (i.e. the fifth grid line from the bottom).

Characteristics

*RST value: 10
SCPI: device-specific

DISPlay<1...2>:MAGNitude:Y:SCALe

This command defines the display range of the y-axis with logarithmic scaling for the Magnitude
measurement format.

Use the DISPlay[:WINDow] : TRACe<1...2>:Y:SPACing command to switch to logarithmic
scaling.

Parameter
<numeric value>

Example
DISP:MAGN:Y:SCAL 50 DB
Sets the display range of the y-axis to 50 dB

Characteristics

*RST value: 100 dB
SCPI: device-specific
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DISPlay<1...2>:MAGNitude:Y:SPACing

This command sets the scaling of the y-axis for the Magnitude measurement format to either
linear or logarithmic.

Parameter
LINear | LOGarithmic

Example

DISP:MAGN:Y:SPAC LIN
Switches the y-axis to linear scaling

Characteristics

*RST value: LOGarithmic
SCPI: device-specific

SOURce:TG:ATTenuation

This command sets the output level of the tracking generator.

You can set the output level by selecting an attenuation value. The range is from 0 dB to 50 dB.
Setting the attenuation to 0 dB results in an output level of 0 dBm. If you set the attenuation to
50 dB, the resulting output level is -50 dBm.

Parameter
0 to 50

Example

SOUR:TG:ATT 50
Sets the attenuation to 50 dB and therefore an output level of =50 dBm

Characteristics

*RST value: 0 dB
SCPI: device-specific

5.9.3  Setting the Bandwidth

The following commands configure the filter bandwidths of the R&S FSC. Note that both groups of
commands (BANDwidth and BWIDth) are the same.

List of commands

e [SENSe:]BANDwidth|BWIDth[:RESolution] (p. 122)

e [SENSe:]BANDwidth|BWIDth[:RESolution]:AUTO (p. 122)

For a detailed description of commands refer to "Setting the Bandwidths" in Spectrum Analyzer Mode.
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5.9.4 Performing and Triggering the Measurement

The following commands configure the sweep.

List of commands

*WAI (p. 111)

e ABORt (p. 124)

e INITiate[:IMMediate] (p. 124)

e INITiate:CONTinuous (p. 125)

e [SENSe:]SWEep:COUNLt (p. 125)

o [SENSe:]SWEep:POINts? (p. 126)

e [SENSe:]SWEep:TIME (p. 126)

e [SENSe:)]SWEep:TIME:AUTO (p. 126)
e TRIGger[:SEQuence]:HOLDoff[: TIME] (p. 128)
e TRIGger[:SEQuence]:SLOPe (p. 129)
e TRIGger[:SEQuence]:SOURce (p. 129)

For a detailed description of commands refer to "Performing and Triggering the Measurement" in
Spectrum Analyzer Mode.

5.9.5 Working with Traces

The following commands set up the trace and the various functions associated with it, e.g. the selection
of the detector.

List of commands

e DISPlay[:WINDow]:TRACe<1...2>[:STATe] (p. 131)

e DISPlay[:WINDow]:TRACe<1...2>:MEMory[:STATe] (p. 131)
e DISPlay[:WINDow]:TRACe<1...2>:MODE (p. 132)

e FORMat[:DATA] (p. 134)

e FORMat:BORDer (p. 132)

e [SENSe:]DETector[:FUNCtion] (p. 133)

e [SENSe:]DETector<1...6>[:FUNCtion]:AUTO (p. 133)

e TRACE<1...2>[:DATA]? (p. 178)

For a detailed description of commands refer to "Working with Traces" in Spectrum Analyzer Mode.
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TRACE<1...2>[:DATA]?

This command transfers trace data from the control computer to the instrument, the query reads
trace data out of the instrument. The transfer of trace data from the control computer to the
instrument takes place by indicating the trace name and then the data to be transferred.

With the FORMat[:DATA] command, you can set the format the trace data is returned in.

Parameter
TRACE1

Return values for trace data in Network Analyzer mode

631 results are returned, one result for each point of the trace. The return values are scaled in
the currently selected unit.

Example

TRAC:DATA? TRACEL
Reads out the data for trace 1

Characteristics

*RST value: -
SCPI: conform

5.9.6 Using Markers and Deltamarkers

5.9.6.1

The following commands are for setting and controlling markers and deltamarkers. If not otherwise
noted, the numeric suffix <1...6> at MARKer or DELTamarker select the marker to be controlled.

Markers and Deltamarkers

In Network Analyzer mode, the numeric suffix <1...2> at CALCulate selects the measurement screen in
dual trace mode.

List of commands

e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..
e CALCulate<1...2>:DELTamarker<1..

.6>[:STATe] (p. 136)
.6>:A0FF (p. 136)
.6>:MAXimum[:PEAK] (p. 136)
.6>:MAXimum:NEXT (p. 136)
.6>:MINimum[:PEAK] (p. 137)
6>:X (p. 137)

.6>:X:RELative (p. 137)
.6>:Y? (p. 138)

CALCulate<1..
CALCulate<1..
CALCulate<1...
CALCulate<1..
CALCulate<1..
CALCulate<1..

1173.0966.12

.2>:MARKer<1..
.2>:MARKer<1..
2>:MARKer<1..
.2>:MARKer<1..
.2>:MARKer<1..
.2>:MARKer<1..

.6>[:STATe] (p. 138)
.6>:A0OFF (p. 139)
.6>:MAXimum[:PEAK] (p. 139)
.6>:MAXimum:NEXT (p. 139)
.6>:MINimum[:PEAK] (p. 139)
.6>:X (p. 140)
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e CALCulate<1...2>:MARKer<1...6>:X:SLIMits[:STATe] (p. 140)

e CALCulate<1...2>:MARKer<1...6>:X:SLIMits:LEFT (p. 140)

e CALCulate<1...2>:MARKer<1...6>:X:SLIMits:RIGHt (p. 141)

e CALCulate<1...2>:MARKer<1...6>:Y? (p. 179)

For a detailed description of commands not described below refer to "Using Markers" in Spectrum
Analyzer Mode.

CALCulate<1...2>:MARKer<1...6>:Y?

This command queries the measured value of the selected marker. The corresponding marker
is activated before or switched to marker mode, if necessary.

To obtain a correct query result, a complete sweep with synchronization to the sweep end must
be performed between the activation of the marker and the query of the Y value. This is only
possible in single sweep mode.

Return values
NORMal <value> = trace value

Example

INIT:CONT OFF
Switches to single sweep mode.

CALC:MARK2 ON
Switches marker 2.

INIT; *WAI
Starts a sweep and waits for the end.

CALC:MARK2:Y?
Outputs the measured value of marker 2.

Characteristics

*RST value: —
SCPI: device—specific

5.9.7 Configuring the Measurement

This chapter provides information on how to configure two-port measurements with the tracking
generator. The structure follows the order of the actual operation sequence used when performing a
measurement:

e Calibrating the Measurement on page 180

To perform the actual measurement, use the commands described in section "Performing and
Triggering the Measurement".

@ Commands independent of the operating mode
Note that some of the commands for configuring two-port measurements are also
valid for other operating modes. If a command is available in another mode, it is
indicated by the list in the respective section.
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5.9.71 Calibrating the Measurement

The following commands query and control calibration for two-port measurements.

List of commands:
e CALibration:MODE? (p. 180)
e CALibration:STATus? (p. 180)

CALibration:MODE?

This command queries if the current measurement mode is calibrated.
This command is a query and therefore has no *RST value.

Return values

0 not calibrated

1 calibrated

Example

CAL:MODE?

Characteristics

*RST value: -
SCPI: device-specific

CALibration:STATus?
This command queries whether the R&S FSC is fully calibrated for the current measurement

mode or not.

This command is a query and therefore has no *RST value.

Return values
NORM  the R&S FSC is fully calibrated

APPR the R&S FSC is approximately calibrated, meaning that greater measurement
uncertainty must be anticipated

Example

CAL:STAT?
Queries the calibration status of the R&S FSC.

Characteristics

*RST value: -
SCPI: device-specific

1173.0966.12 180 E-3



R&S FSC Remote Commands in Power Meter Mode

5.10 Remote Commands in Power Meter Mode

The chapter provides information on remote commands that configure and perform power
measurements with the power sensor. These commands are available in Network Analyzer mode only.

@ Availability of remote commands for Power Sensor measurements
Note that the listed remote commands take effect only if a power sensor is

connected.

5.10.1 Setting the Frequency

The following chapter describes commands necessary to define frequency settings.

List of commands
e [SENSe:]PMETer:FREQuency (p. 181)

[SENSe:]PMETer:FREQuency

This command sets the frequency of the power sensor.

Parameter
<numeric value> = frequency in Hz

Example

PMET:FREQ 500 MHZ
Sets the power sensor's frequency to 500 MHz

Characteristics

*RST value: -
SCPI: device-specific
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5.10.2 Configuring Power Level Readout

The following chapter describes commands that configure the power level readout.

List of commands

CALCulate:PMETer:RELative[:MAGNitude] (p. 182)
CALCulate:PMETer:RELative[:MAGNitude]:AUTO (p. 182)
CALCulate:PMETer:RELative[:MAGNitude]:OFFSet (p. 182)
UNIT<1...2>:PMETer:POWer (p. 183)

CALCulate:PMETer:RELative[:MAGNitude]

This command sets the reference level for relative measurements.

Parameter
<numeric value> = level of the reference value

Example

CALC:PMET:REL 30
The the reference value to 30 dBm.

Characteristics

*RST value: -
SCPI: device-specific

CALCulate:PMETer:RELative[:MAGNitude]:AUTO

This command sets the current measurement result as the reference level for relative
measurements.

This command is an event and therefore has no *RST value and no query.

Parameter
ONCE

Example
CALC:PMET:REL ONCE
Characteristics

*RST value: -
SCPI: device-specific

CALCulate:PMETer:RELative[:MAGNitude]:OFFSet

This command sets the offset of the reference level for relative measurements.

Parameter
<numeric value> = reference offset

Example
CALC:PMET:REL -10
Characteristics

*RST value: -
SCPI: device-specific
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UNIT<1...2>:PMETer:POWer

This command selects the unit of the power sensor.
The suffix at UNIT has the following effects:

Unit 1 Power unit

Unit 2 not available.

Parameter

DBM | WATT | W | DB | VSWR

Note on the parameter DB: when applied to UNIT1, the power is relative to the reference level,
when applied to UNIT2, the return loss is displayed.

Note on the parameter VSWR: the parameter is only available if applied to UNIT2.

Example

UNIT1:PMET:POW DBM
When measuring with the R&S FSC-Z1 or R&S FSC-Z18: sets unit to dBm.

When measuring with the R&S FSC-Z14 or R&S FSC-Z44: sets unit of forward power to dBm.

Characteristics

*RST value: -
SCPI: device-specific

5.10.3 Defining the Measurement Time

The following chapter describes commands to define the measurement time of the power sensor.
e [SENSe:]PMETer:MTIMe (p. 183)

[SENSe:]PMETer:MTIMe

This command sets the duration of measurements with the power sensor.

Parameter
SHORt | NORMal | LONG

Example

PMET:MTIMe SHOR
Sets a short measurement time for power measurements.

Characteristics

*RST value: -
SCPI: device-specific
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5.10.4 Performing Measurements with the Power Sensor

The following chapter describes all commands that are available for performing power measurements
with the power sensor.

e CALibration:PMETer:ZERO:AUTO (p. 184)
e FETch<1...2>:PMETer? (p. 184)

5.10.4.1 Zeroing of the Power Sensor
CALibration:PMETer:ZERO:AUTO

This commands starts to zero the power sensor.

Parameter
ONCE

Example
CAL:PMET:ZERO:AUTO ONCE
Starts to zero the power meter.

Characteristics

*RST value: -
SCPI: device-specific

5.10.4.2 Reading Out Measurement Results
FETch<1...2>:PMETer?

This command queries the results of measurements with the power sensor.
Return values

FETch1 returns the power unit

FETch2 not available

Example

FET1:PMET?
Returns the power unit.

Characteristics

*RST value: -
SCPI: device-specific
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5.11 Saving and Restoring Instrument Settings and
Measurement Results

The following commands perform various tasks in the context of file management.

These commands are independent from the operating mode.

List of commands

e MMEMory:CATalog? (p. 185)

e MMEMory:CATalog:DIRectories? (p. 186)
e MMEMory:CDIRectory (p. 186)

¢ MMEMory:COPY (p. 186)

e MMEMory:DATA (p. 187)

e MMEMory:DELete (p. 187)

e MMEMory:FILE (p. 188)

e MMEMory:FILE:DATE (p. 188)

e MMEMory:FILE:TIME (p. 188)

e  MMEMory:INIT (p. 188)

e MMEMory:.LOAD:STATe (p. 189)
e MMEMory:MDIRectory (p. 189)

¢ MMEMory:MOVE (p. 189)

e MMEMory:RDIRectory (p. 190)

e MMEMory:STORe:STATe (p. 190)

MMEMory:CATalog?

This command reads the indicated directory. According to DOS convention, wild card characters
can be entered in order to query e.g. a list of all files of a certain type.

This command is a query and therefore has no *RST value.

Parameter
<path> = DOS Path name

The path name should be in conformance with DOS conventions and may also include the drive
name.

Return values

List of file names in the form of strings separated by commas, i.e.
SPOOL1.WMF,SPOOL2.WMF,SPOOL3.WMF

Example
MMEM:CAT? 'D:\USER\*.DFL'
Returns all files in D:\user with extension ".DFL"

MMEM:CAT? 'D:\USER\SPOOL?.WMF'
Returns all files in D:\USER whose names start with SPOOL, have 6 letters and the extension
"WMF".
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Characteristics

*RST value: -
SCPI: conform

MMEMory:CATalog:DIRectories?

This command lists the size of memory used by files and the size of memory space available
togehter with a list of subdirectories.

This command is a query and therefore has no *RST value.

Example

MMEM:CAT:DIR?
Returns memory allocation and subdirectory information.

Characteristics

*RST value: -
SCPI: device-specific

MMEMory:CDIRectory

This command changes the current directory.

Parameter
<directory_name> = DOS path name

In addition to the path name, the indication of the directory may contain the drive name. The
path name complies with the DOS conventions.

Example

MMEM:CDIR 'D:\user'
Selects the directory D:\USER.

Characteristics

*RST value: -
SCPI: conform

MMEMory:COPY

This command copies the files indicated in <file_source> to the destination directory indicated
with <file_destination> or to the destination file indicated by <file_destination> if <file_source> is
just afile.

This command is an event and therefore has no *RST value and no query.
Parameter
<file_source>,<file_destination> = <file_name> = DOS file name

The indication of the file name may include the path and the drive name. The file names and
path information must be in accordance with the DOS conventions.

Example

MMEM:COPY 'D:\USER\SETUP.CFG', 'E:"'
Copies the SETUP.CFG file to drive E:

Characteristics

*RST value: -
SCPI: conform
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MMEMory:DATA

This command writes the block data contained in <block> into the file characterized by
<file_name>. The delimiter must be set to EOI to obtain error-free data transfer. The associated
query command reads the indicated file from the mass memory and transfers it to the remote
control computer. It should be noted that the buffer memory of the control computer should be
large enough to store the file. The setting of the delimiter is irrelevant in this case.

The command is useful for reading stored settings files or trace data from the instrument or for
transferring them to the instrument.

Parameter

<file_name>[,<block>]

<file_name> selects the file to be transferred

<block> binary data block with the following structure:
e character '#

o digit for the length of the length information

¢ indicated number of digits as length information (number of bytes) for the
binary data themselves

e binary data with the indicated number of bytes

Example
MMEM:DATA 'TESTO1.HCP, #216This is the file'

means: #2: the next 2 characters are the length indication; 16: number of subsequent binary
data bytes; This is the file: 16 bytes stored as binary data in the file TEST01.HCP.

MMEM:DATA? 'TESTO1.HCP'
Transfers the file TEST01.HCP from the instrument to the control computer.

Characteristics

*RST value: -
SCPI: conform

MMEMory:DELete

This command deletes the indicated files.

Parameter
<file_name> = DOS file name

The indication of the file name contains the path and, optionally, the drive name. Indication of
the path complies with DOS conventions.

Example

MMEM:DEL 'TESTO1.HCP'
The file TEST01.HCP is deleted.

Characteristics

*RST value: -
SCPI: conform
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MMEMory:FILE

This command creates a file with the specified name.

Parameter
<string> = file name

Example

MMEM:FILE 'TEST.TXT'
Creates the file TEST.TXT

Characteristics

*RST value: -
SCPI: conform

MMEMory:FILE:DATE
This command sets or reads the date of the indicated file. The sequence of entry is year, month,
day.
Parameter

1980...2099, 1...12, 1...31

Example

MMEM:FILE:DATE 2010,04,01
Sets the date to April, 1st, 2010.

Characteristics

*RST value: -
SCPI: conform

MMEMory:FILE:TIME

This command sets the time of the indicated file. The sequence of entry is hour, minute, second.

Parameter
0...23,0...59, 0...59

Example

MMEM:FILE:TIME 12,00, 00
Sets the time to 12:00:00

Characteristics

*RST value: -
SCPI: conform

MMEMory:INIT

This command formats the indicated drive.
Note: Formatting deletes all data stored on the memory drive.
This command is an event and therefore has no *RST value and no query.

Example:

MMEM: INIT
Formats and deletes all data from the drive.
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Characteristics:

*RST value: -
SCPI: conform

MMEMory:LOAD:STATe

This command loads the device settings from *.set files. The contents of the file are loaded and
set as the new device state.

Parameter
1,<file_name>
with <file_name> = DOS file name without extension

The file name includes indication of the path and may also include the drive name. The path
name complies with DOS conventions.

Example
MMEM: LOAD: STAT 1, 'D:\USER\TESTO01.SET'
Loads the settings from the file TESTO1.

Characteristics

*RST value: -
SCPI: conform

MMEMory:MDIRectory

This command creates a new directory. The file name includes indication of the path and may
also include the drive name. The path name complies with DOS conventions.

This command is an event and therefore has no *RST value and no query.

Parameter
<directory_name> = DOS path name

Example

MMEM:MDIR 'D:\USER'
Creates the USER directory on drive D:

Characteristics

*RST value: -
SCPI: device-specific

MMEMory:MOVE
This command renames existing files, if <file_destination> contains no path. Otherwise the file is
moved to the indicated path and stored under the file name specified there.
This command is an event and therefore has no *RST value and no query.
Parameter
<file_source> <file_destination> = <file_name> = DOS file name

The file name includes indication of the path and may also include the drive. The path name
complies with DOS conventions.

Example

MMEM:MOVE 'C:\TESTO1.CFG', 'SETUP.CFG'
Renames TESTO01.CFG in SETUP.CFG in directory C:\.
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MMEM:MOVE 'C:\TESTO1.CFG', 'C:\USER
Moves TESTO01.CFG from C:\ to C:\USER.

MMEM:MOVE 'C:\TESTO01.CFG', 'C:\USER\SETUP.CFG'
Moves TEST01.CFG from C:\ to C:\R_S\Instr\user and renames the file in SETUP.CFG.

Characteristics

*RST value: -
SCPI: conform

MMEMory:RDIRectory
This command deletes the indicated directory. The directory name includes the path and may
also include the drive name. The path name complies with DOS conventions.
This command is an event and therefore has no *RST value and no query.

Parameter
<directory_name> = DOS path name

Example

MMEM:RDIR 'C:\TEST'
Deletes the directory "'TEST' on drive C:

Characteristics

*RST value: -
SCPI: device-specific

MMEMory:STORe:STATe

This command stores the current device settings in a *set file.

This command is an event and therefore has no *RST value and no query.
Parameter

1,<file_name>

with <file_name> = DOS file name without extension

The file name includes the path and may also include the drive name. The path name complies
with DOS conventions.

Example

MMEM:STOR:STAT 1, 'DATASETO001.SET'
Saves the current device settings in the file DATASETO001.SET.

Characteristics

*RST value: -
SCPI: conform
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5.12 Making and Storing Screenshots

The following commands manage screenshots.

These commands are independent from the operating mode.

List of commands
e HCOPy[:IMMediate] (p. 191)
e MMEMory:NAME (p. 191)

HCOPy[:IMMediate]

This command makes a screenshot of the current trace and stores it on the R&S FSC internal
hard disk.

This command is an event and therefore has no *RST value and no query.

Example

MMEM:NAME '\Public\Screeshots\Test.png'
Defines the file name of the screenshot.

HCOP
Makes and stores a screenshot of the current screen.

Characteristics

*RST value: -
SCPI: device-specific

MMEMory:NAME

This command defines the path and file name that the R&S FSH uses for storing screenshots
(see HCOPYy[:IMMediate] command). The path and file name comply with DOS conventions.

This command is an event and therefore has no *RST value and no query.

Parameter
<file_name> = DOS file name (incl. path name)

Example

MMEM:NAME 'Public\Screeshots\Test.png'
Stores the screenshot under D:\Test

Characteristics

*RST value: -
SCPI: device-specific
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5.13 Configuring the Instrument

The following commands configure general instrument settings.

These commands are independent from the operating mode.

5.13.1 Mode Selection

This chapter describes all commands that select the operating mode of the R&S FSC.

List of commands
e INSTrument[:SELect] (p. 192)
e INSTrument:NSELect (p. 192)

INSTrument[:SELect]

This command switches between the measurement modes by means of text parameters.

Parameter
SANalyzer  Spectrum Analyzer

NAN Network Analyzer
PM Power Meter
Example

INST SAN

Switches the instrument to spectrum analyzer mode.

Characteristics

*RST value: SANalyzer
SCPI: conform

INSTrument:NSELect

This command switches between the measurement modes by means of nhumbers.

Parameter
1 Spectrum Analyzer

2 Network Analyzer

5 Power Meter

Example

INST:NSEL 1
Switches the instrument to spectrum analyzer mode.

Characteristics

*RST value: 1
SCPI: conform
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5.13.2 Display Configuration

This chapter describes commands to set up the display of the R&S FSC via remote control.

List of Commands

e DISPlay:CMAP (p. 193)

e DISPlay:CMAP:DEFault (p. 193)
e DISPlay:DATE:FORMat (p. 193)

DISPlay:CMAP

This command sets the color scheme of the display to either color or black and white.

Parameter
COLor | BW

Example

DISP:CMAP BW
Sets the screen colors to black and white

Characteristics

*RST value: COLor
SCPI: conform

DISPlay:CMAP:DEFault

This command resets the screen colors of all display items to their default settings, i.e. to the
color scheme.

This command is an event and therefore has no query and no *RST value.

Example

DISP:CMPA:DEF
Restores the default screen colors

Characteristics

*RST value: -
SCPI: conform

DISPlay:DATE:FORMat

This command sets the display date format.

Parameter
DDMMyyyy | MMDDyyyy

Example
DISP:DATE:FORM DDMMyyyy
Characteristics

*RST value: DDMMyyyy
SCPI: device-specific
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5.13.3 Audio Settings

This chapter describes all commands to control the audio functions of the R&S FSC.

List of commands

e SYSTem:AUDio:VOLume (p. 194)

e SYSTem:BEEPer:VOLume (p. 194)

e SYSTem:BEEPer:KEY:VOLume (p. 195)

SYSTem:AUDio:VOLume

This command sets the volume of the internal speaker. The range is between 0 and 1, with 1
being the maximum possible volume.

Parameter
Oto 1

Example
SYST:AUD:VOL 0.40
Sets the volume to 40%

Characteristics

*RST value: 0.3 (30%)
SCPI: device-specific

SYSTem:BEEPer:VOLume

This command sets the volume of the beeper, activated with
CALCulate<l...2>:LIMit<1l...2>:BEEP[:STATe]. The range is between 0 and 1, with 1
being the maximum possible volume.

Parameter
Oto1

Example

SYST:BEEP:VOL 0.50
Sets the volume of the beeper to 50%

Characteristics

*RST value: 0.6 (60%)
SCPI: conform
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SYSTem:BEEPer:KEY:VOLume

This command sets the volume of the keyboard clicking. The range is between 0 and 1, with 1
being the maximum possible volume.

Parameter
Oto 1

Example

SYST:BEEP:KEY:VOL 0.10
Sets of keyboard clicking volume to 10%

Characteristics

*RST value: 0.3 (30%)
SCPI: conform

5.13.4 Setting up a Network Connection

This chapter describes all commands that are used if the R&S FSC is part of a network.

List of commands

e SYSTem:COMMunicate:LAN:ETHernet? (p. 195)

e SYSTem:COMMunicate:LAN:SUBMask (p. 196)

e SYSTem:COMMunicate:SOCKet:ADDRess (p. 196)

e SYSTem:COMMunicate:SOCKet:DHCP[:STATe] (p. 196)
e SYSTem:COMMunicate:SOCKet:PORT (p. 197)

SYSTem:COMMunicate:LAN:ETHernet?

This command queries the MAC address of the R&S FSC.

This command is a query and therefore has no *RST value.

Example

SYST:COMM:LAN:ETH?
Returns the MAC address

Characteristics

*RST value: -
SCPI: device-specific
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SYSTem:COMMunicate:LAN:SUBMask

This command sets the subnet mask address of the R&S FSC.

Parameter
<string> = subnet mask address

Example

SYST:COMM:LAN:SUBM '255.255.255.0"
Sets the subnet mask address to 255.255.255.0

Characteristics

*RST value: 255.255.255.0
SCPI: device-specific

SYSTem:COMMunicate:SOCKet:ADDRess

This command sets the IP address of the R&S FSC.

Parameter
<string> = IP address

Example

SYST:COMM: SOCK:ADDR '172.76.68.30"
Sets the IP address of the R&S FSC to 172.76.68.30

Characteristics

*RST value: 172.76.68.24
SCPI: device-specific

SYSTem:COMMunicate:SOCKet:DHCP[:STATe]

This command activates and deactivates the Dynamic Host Configuration Protocol (DHCP).

Parameter
ON | OFF

Example

SYST:COMM: SOCK:DHCP ON
Activates DHCP.

Characteristics

*RST value: ON
SCPI: device-specific
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SYSTem:COMMunicate:SOCKet:PORT

This command sets the port number for the connection.

Parameter
<port_number>

Example

SYST:COMM: SOCK:PORT 1000
Sets the port number to 1000

Characteristics

*RST value: 5555
SCPI: device-specific

5.13.5 System Settings

This chapter describes all commands that define or query general system settings.

List of commands

INPut:IMPedance:PAD (p. 198)
[SENSe:]ROSCilator:SOURce (p. 198)
SYSTem:BNC<1...2>:MODE (p. 198)
SYSTem:DATE (p. 198)
SYSTem:ERRor[:NEXT]? (p. 199)
SYSTem:ERRor:ALL? (p. 199)
SYSTem:ERRor:COUNt? (p. 200)
SYSTem:ERRor:CODE[:NEXT]? (p. 199)
SYSTem:ERRor:CODE:ALL? (p. 200)
SYSTem:HELP:HEADers? (p. 200)
SYSTem:HELP:SYNTax? (p. 200)
SYSTem:LANGuage:CATalog? (p. 201)
SYSTem:POWer:SOURce? (p. 201)
SYSTem:POWer:STATus? (p. 201)
SYSTem:PRESet:FACTory (p. 202)
SYSTem:TIME (p. 202)
SYSTem:VERSIion? (p. 202)
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INPut:IMPedance:PAD

This command selects the matching pad connected to the R&S FSC.
Parameter
RAM | RAZ | HZTE

Example

INPut:IMP 75;PAD RAZ
Selects 75 U input impedance and the R&S RAZ as the currently used matching pad.

Characteristics

*RST value: -
SCPI: device-specific

[SENSe:]ROSCilator:SOURce

This command selects the source of the frequency reference oscillator.

If you use an external reference signal, make sure to connect the signal to the Ext Ref BNC
connector of the R&S FSC.

Parameter
INTernal | EXTernal

Example

ROSC:SOUR EXT
Activates external source as reference signal.

Characteristics

*RST value: -
SCPI: device-specific

SYSTem:BNC<1...2>:MODE

This command selects the function the BNC socket indicated by the numeric suffix is used for.

Parameter
REFerence | TRIGger | IF3 | IFDac

Example

SYST:BNC2:MODE TRIG
Sets the seconds BNC socket to function as a trigger.

Characteristics

*RST value: BNC 1: TRIGger, BNC 2: IF3
SCPI: device-specific

SYSTem:DATE

This command sets the date for the internal calendar.

The sequence of entry is year, month, day.

Parameter
1980 to 2099, 1 to 12, 1 to 31
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Example

SYST:DATE 2000,6,1
Characteristics

*RST value: -

SCPI: conform

SYSTem:ERRor[:NEXT]?

This command queries the earliest error queue entry and deletes it. The entry consists of an
error number and a short description of the error.

Positive error numbers indicate device-specific errors, negative error numbers are error
messages defined by SCPI. If the error queue is empty, the error number 0, "No error", is
returned.

This command is a query and therefore has no *RST value.
Example
STAT:ERR?

Characteristics

*RST value: -
SCPI: conform

SYSTem:ERRor:ALL?
This command retrieves all entries in the error queue. The entry consists of an error number
and a short description of the error.

Positive error numbers indicate device-specific errors, negative error numbers are error
messages defined by SCPI. If the error queue is empty, the error number 0 is returned.

This command is a query and therefore no *RST value.
Example
SYST:ERR:ALL?

Characteristics
*RST value: -

SCPI: device-specific
SYSTem:ERRor:CODE[:NEXT]?
This command queries the earliest error queue entry and deletes it. The entry consists of the

error number only..

Positive error numbers indicate device-specific errors, negative error numbers are error
messages defined by SCPI. If the error queue is empty, the error number 0, "No error", is
returned.

This command is a query and therefore has no *RST value.
Example
STAT:ERR:CODE?

Characteristics
*RST value: -

SCPI: conform
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SYSTem:ERRor:CODE:ALL?

This command retrieves all entries in the error queue. The entry consists of the error number
only..

Positive error numbers indicate device-specific errors, negative error numbers are error
messages defined by SCPI. If the error queue is empty, the error number 0 is returned.

This command is a query and therefore no *RST value.
Example
SYST:ERR:CODE:ALL?

Characteristics

*RST value: -
SCPI: device-specific

SYSTem:ERRor:COUNt?

This command queries the number of errors currently in the error queue.
This command is a query and therefore no *RST value.

Example

SYST:ERR:COUN?

Characteristics
*RST value: -

SCPI: device-specific
SYSTem:HELP:HEADers?
This command returns a list of all common commands and instrument-control commands and

queries implemented in the instrument.

This command is a query and therefore no *RST value.

Example

SYST:HELP:HEAD?
Returns the syntax of all available commands.

Characteristics
*RST value:

SCPI: conform

SYSTem:HELP:SYNTax?

This command returns the full syntax and all parameters of the specified command.

This command is a query and therefore no *RST value.

Parameter
<string> = syntax of command

Example
SYST:HELP:SYNT? 'SYST:ERR?'
Returns the full syntax. In this case: 'SYSTem: ERRor [ : NEXT]".
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Characteristics

*RST value: -
SCPI: device-specific

SYSTem:LANGuage

This command sets the language of the R&S FSC user interface. You can query a list of

available languages with SYSTem: LANGuage:CATalog?.

Parameter
<language> = string of the language

Example
SYST:LANG 'english'
Sets the system language to English

Characteristics

*RST value: -
SCPI: conform

SYSTem:LANGuage:CATalog?

This command lists all available system languages.

This command is a query and therefore no *RST value.

Example
SYST :LANG:CAT?
Characteristics

*RST value: -
SCPI: device-specific

SYSTem:POWer:SOURce?

This command queries whether R&S FSC is battery-powered or line-powered.

This command is a query and therefore has no *RST value.

Return values
ADAP  R&S FSC is powered by the mains adapter.

BATT R&S FSC is powered by the battery.
Example
SYST:POW: SOUR?

Characteristics

*RST value: -
SCPI: conform

SYSTem:POWer:STATus?

This command queries the remaining power of the battery.

This command is a query and therefore has no *RST value.

Return values
0...100 %
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Example
SYST:POW:STAT?
Characteristics

*RST value: -
SCPI: conform

SYSTem:PRESet:FACTory

This command initiates an instrument reset back to factory settings.

Example
SYST:PRES:FACT

Resets the R&S FSC to its factory settings.

Characteristics

*RST value: -
SCPI: device-specific

SYSTem:TIME

This command sets the internal clock. The sequence of entry is hour, minute, second.

Parameter
0to 23, 0to 59, 0to 59

Example
SYST:TIME 12,30,30
Characteristics

*RST value: -
SCPI: conform

SYSTem:VERSion?

This command queries the number of the SCPI version, which is relevant for the instrument.
This command is a query and therefore has no *RST value.

Example

SYST:VERS?

Characteristics

*RST value: -
SCPI: conform
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5.14  Status Reporting System

The status reporting system (Figure 7) stores all information on the present operating state of the
instrument, and on errors which have occurred. This information is stored in the status registers and in
the error queue. The status registers and the error queue can be queried via Ethernet.

The information is of a hierarchical structure. The register status byte (STB) defined in IEEE 488.2 and
its associated mask register service request enable (SRE) form the uppermost level. The STB receives
its information from the standard event status register (ESR) which is also defined in IEEE 488.2 with
the associated mask register standard event status enable (ESE) and registers STATus:OPERation
and STATus:QUEStionable which are defined by SCPI and contain detailed information on the
instrument.

The output buffer contains the messages the instrument returns to the controller. It is not part of the
status reporting system but determines the value of the MAV bit in the STB.

5.14.1 Structure of an SCPI Status Register

Each standard SCPI register consists of 5 parts which each have a width of 16 bits and have different
functions (Figure 6). The individual bits are independent of each other, i.e. each hardware status is
assigned a bit number that applies to all five parts. For example, bit 0 of the STATus:OPERation
register is assigned to the calibration status of the R&S FSC. Bit 15 (the most significant bit) is set to
zero for all parts. Thus the contents of the register parts can be processed by the controller as positive
integer.
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Figure 6: The status-register model

5.14.1.1 CONDition part

The CONDition part is directly written into by the hardware or the sum bit of the next lower register. Its
contents reflects the current instrument status. This register part can only be read, but not written into or
cleared. Its contents is not affected by reading.

5.14.1.2 PTRansition part

The Positive-TRansition part acts as an edge detector. When a bit of the CONDition part is changed
from 0 to 1, the associated PTR bit decides whether the EVENT bit is set to 1.

PTR bit =1: the EVEN bit is set.
PTR bit =0: the EVENT bit is not set.

This part can be written into and read at will. Its contents is not affected by reading.
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5.14.1.3 NTRansition part

The Negative-TRansition part also acts as an edge detector. When a bit of the CONDition part is
changed from 1 to 0, the associated NTR bit decides whether the EVEN bit is set to 1.

NTR-Bit = 1: the EVEN!H bit is set.
NTR-Bit = 0: the EVENT bit is not set.
This part can be written into and read at will. Its contents is not affected by reading.

With these two edge register parts the user can define which state transition of the condition part (none,
0to 1, 1to 0 or both) is stored in the EVEN! part.

5.14.1.4 EVENt part

The EVENt part indicates whether an event has occurred since the last reading, it is the "memory" of
the condition part. It only indicates events passed on by the edge filters. It is permanently updated by
the instrument. This part can only be read by the user. Reading the register clears it. This part is often
equated with the entire register.

5.14.1.5 ENABIe part

The ENABIe part determines whether the associated EVENT bit contributes to the sum bit (see below).
Each bit of the EVENt part is ANDed with the associated ENABIle bit (symbol '&'). The results of all
logical operations of this part are passed on to the sum bit via an OR function (symbol '+').

ENABIe-Bit = 0: the associated EVENTt bit does not contribute to the sum bit
ENABIe-Bit = 1: if the associated EVENT bit is "1", the sum bit is set to "1" as well.

This part can be written into and read by the user at will. Its contents is not affected by reading.

5.14.1.6 Sum bit

As indicated above, the sum bit is obtained from the EVENt and ENABIle part for each register. The
result is then entered into a bit of the CONDition part of the higher-order register.

The instrument automatically generates the sum bit for each register. Thus an event, e.g. a PLL that
has not locked, can lead to a service request throughout all levels of the hierarchy.

ENABIe part of the STB if the STB is structured according to SCPI. By analogy, the

The service request enable register SRE defined in IEEE 488.2 can be taken as
ESE can be taken as the ENABIe part of the ESR.
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5.14.2 Overview of the Status Register

The following figure shows the status registers used by the R&S FSC base unit. The status registers
used by the R&S FSC options are described in separate sections at the end of this chapter.
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Figure 7: Overview of the status registers
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5.14.3 Status Byte (STB) & Service Request Enable Register (SRE)

The STB is already defined in IEEE 488.2. It provides a rough overview of the instrument status by
collecting the pieces of information of the lower registers. It can thus be compared with the CONDition
part of an SCPI register and assumes the highest level within the SCPI hierarchy. A special feature is
that bit 6 acts as the sum bit of the remaining bits of the status byte.

The STATUS BYTE is read using the command "*STB?" or a serial poll.

The STB is linked to the SRE. The latter corresponds to the ENABIe part of the SCPI registers in its
function. Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. If a bit is set in
the SRE and the associated bit in the STB changes from 0 to 1, a service request (SRQ) is generated,
which triggers an interrupt in the controller if this is appropriately configured and can be further
processed there. The SRE can be set using the command "*SRE" and read using the command
"*SRE?"

Table 3: Meaning of the bits used in the Status Byte

Bit No. Meaning
0...1 Not used
2 Error Queue not empty

The bit is set when an entry is made in the error queue.

If this bit is enabled by the SRE, each entry of the error queue generates a service request. Thus an error can
be recognized and specified in greater detail by polling the error queue. The poll provides an informative error
message. This procedure is to be recommended since it considerably reduces the problems involved with

remote control.

3 QUEStionable status sum bit

The bit is set if an EVEN bit is set in the QUEStionable: status register and the associated ENABIe bit is set to
1.

A set bit indicates a questionable instrument status, which can be specified in greater detail by polling the
QUEStionable status register.

4 MAV bit (message available)

The bit is set if a message is available in the output buffer which can be read.
This bit can be used to enable data to be automatically read from the instrument to the controller.

5 ESB bit

Sum bit of the event status register. It is set if one of the bits in the event status register is set and enabled in
the event status enable register.

Setting of this bit indicates a serious error which can be specified in greater detail by polling the event status
register.

6 MSS bit (master status summary bit)

The bit is set if the instrument triggers a service request. This is the case if one of the other bits of this registers
is set together with its mask bit in the service request enable register SRE.

7 OPERation status register sum bit

The bit is set if an EVEN bit is set in the OPERation status register and the associated ENABIe bit is set to 1.
A set bit indicates that the instrument is just performing an action. The type of action can be determined by
polling the OPERation status register.
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5.14.4 Event Status Register (ESR) and Event Status Enable
Register (ESE)

The ESR is defined in IEEE 488.2. It can be compared with the EVENt part of a SCPI register. The
event status register can be read out using command *ESR?.

The ESE is the associated ENABIle part. It can be set using the command *ESE and read using the
command *ESE?.

Table 4: Meaning of the bits in the event status register

Bit No. Meaning

0 Operation Complete

This bit is set on receipt of the command *OPC exactly when all previous commands have been executed.

1 Not used

2 Query Error

This bit is set if either the controller wants to read data from the instrument without having sent a query, or if it
does not fetch requested data and sends new instructions to the instrument instead. The cause is often a query
which is faulty and hence cannot be executed.

3 Device-dependent Error

This bit is set if a device-dependent error occurs. An error message with a number between -300 and -399 or a
positive error number, which denotes the error in greater detail, is entered into the error queue.

4 Execution Error

This bit is set if a received command is syntactically correct but cannot be performed for other reasons. An error
message with a number between -200 and -300, which denotes the error in greater detail, is entered into the
error queue.

5 Command Error

This bit is set if a command is received, which is undefined or syntactically incorrect. An error message with a
number between -100 and -200, which denotes the error in greater detail, is entered into the error queue.

6 Not used

7 Power On (supply voltage on)

This bit is set on switching on the instrument.
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5.14.41 STATus:OPERation Register

In the CONDition part, this register contains information on which actions the instrument is being
executing or, in the EVENTt part, information on which actions the instrument has executed since the last
reading. It can be read wusing the commands STATus:OPERation:CONDition? or
STATus:OPERation[:EVENT]?.

Table 5: Meaning of the bits in the STATus:OPERation register

Bit No. Meaning

0 CALibrating

This bit is set as long as the instrument is performing a calibration.

1to 14 Not used

15 This bit is always 0

5.14.4.2 STATus:QUEStionable Register

This register contains information about indefinite states which may occur if the unit is operated without
meeting the specifications. It can be read using the commands STATus:QUEStionable: CONDition?
and STATus:QUEStionable[:EVENT]?.

Table 6: Meaning of bits in STATus:QUEStionable register

Bit No. Meaning
Oto8 Not used
9 LIMit (device-specific)

This bit is set if a limit value is violated

10 CALibration
The bit is set if a measurement is performed unaligned (label UNCAL)

11to 14 Not used

15 This bit is always 0.
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5.14.4.3 STATus:QUEStionable:LIMit Register

This register contains information about the observance of limit lines. It can be read using the
commands STATus:QUEStionable:LIMit:CONDition? and STATus:QUEStionable:LIMit[:EVENt]?.

Table 7: Meaning of bits in STATus:QUEStionable:LIMit register

Bit No. Meaning

0 LIMit 1 FAIL

This bit is set if limit line 1 is violated.

1 LIMit 2 FAIL

This bit is set if limit line 2 is violated.

2to 14 Not used

15 This bit is always 0.

5.14.5 Application of the Status Reporting Systems

In order to be able to effectively use the status reporting system, the information contained there must
be transmitted to the controller and further processed there. There are several methods which are
represented in the following.

5.14.5.1 Service Request

Under certain circumstances, the instrument can send a service request (SRQ) to the controller. Usually
this service request initiates an interrupt at the controller, to which the control program can react
appropriately. As evident from Fig. 1-4, an SRQ is always initiated if one or several of bits 2, 3,4, 50r 7
of the status byte are set and enabled in the SRE. Each of these bits combines the information of a
further register, the error queue or the output buffer. The ENABIe parts of the status registers can be set
so that arbitrary bits in an arbitrary status register initiate an SRQ. In order to make use of the
possibilities of the service request effectively, all bits should be set to "1" in enable registers SRE and
ESE.

Example
Use of the command *OPC to generate an SRQ at the end of a sweep
CALL InstrWrite (analyzer, "*ESE 1")
'Set bit 0 in the ESE (Operation Complete)
CALL InstrWrite (analyzer, "*SRE 32")

'Set bit 5 in the SRE (ESB)?
After its settings have been completed, the instrument generates an SRQ.

The SRQ is the only possibility for the instrument to become active on its own. Each controller program
should set the instrument in a way that a service request is initiated in the case of malfunction. The
program should react appropriately to the service request.
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5.14.5.2 Serial Poll

In a serial poll, just as with command *STB, the status byte of an instrument is queried. However, the
query is realized via interface messages and is thus clearly faster. The serial-poll method has already
been defined in IEEE 488.1 and used to be the only standard possibility for different instruments to poll
the status byte. The method also works with instruments which do not adhere to SCPI or IEEE 488.2.

The VISUAL BASIC command for executing a serial poll is IBRSP(). Serial poll is mainly used to obtain
a fast overview of the state of several instruments connected to the controller.

5.14.5.3 Query by Means of Commands

Each part of any status register can be read by means of queries. The individual commands are listed
in the description of the STATus Subsystem. The returned value is always a number that represents the
bit pattern of the queried register. This number is evaluated by the controller program.

Queries are usually used after an SRQ in order to obtain more detailed information on the cause of the
SRQ.

5.14.5.4 Error Queue Query

Each error state in the instrument leads to an entry in the error queue. The entries of the error queue
are detailed plain-text error messages that can be displayed via manual operation using the setup menu
or queried via remote control using the command SYSTem:ERRor?. Each call of SYSTem:ERRor?
provides one entry from the error queue. If no error messages are stored there any more, the
instrument responds with 0, "No error".

The error queue should be queried after every SRQ in the controller program as the entries describe
the cause of an error more precisely than the status registers. Especially in the test phase of a
controller program the error queue should be queried regularly since faulty commands from the
controller to the instrument are recorded there as well.
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5.14.6 Reset Values of the Status Reporting System

Table 8 contains the different commands and events causing the status reporting system to be reset.
None of the commands, except *RST and SYSTem:PRESet, influences the functional instrument
settings. In particular, DCL does not change the instrument settings.

Table 8: Resetting the status reporting system

Event Switching on supply

voltage DCL,SDC

Power-On-Status- (Device Clear, *RST or STATus:PRESet | *CLS

Clear Selected Device | SYSTem:PRESe

Clear) t

Effect 0 1
Clear STB,ESR — yes — _ _ yes
Clear SRE,ESE — yes — — — _
Clear PPE — yes — — — _
Clear EVEN parts of the — yes — — — yes
registers
Clear ENABIe parts of all — yes — — yes —
OPERation and
QUEStionable registers;
Fill ENABIe parts of all
other registers with "1".
Fill PTRansition parts with | — yes — — yes —
"y
Clear NTRansition parts
Clear error queue yes yes — — — yes
Clear output buffer yes yes yes 1) 1) 1)
Clear command yes yes yes — — —
processing and input
buffer

1) Every command being the first in a program message, i.e., immediately following a <PROGRAM MESSAGE TERMINATOR>

clears the output buffer.
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5.15 Remote Commands of the Status Reporting System
The following commands control the status-reporting system. *RST does not influence the status
registers.

The OPERation status register contains information about the calibration status of the instrument.

The QUEStionable status register contains information about the status of the reference and local
oscillator, possible overloads of the instrument and the status of limit checks and limit margins.

The commands are independent from the operating mode.

List of commands

e STATus:PRESet (p. 212)

e STATus:QUEuUe[:NEXT] (p. 213)

e STATus:OPERation[:EVENt]? (p. 213)

e STATus:OPERation:CONDition? (p. 213)

e STATus:OPERation:ENABIe (p. 213)

e STATus:OPERation:NTRansition (p. 214)

e STATus:OPERation:PTRansition (p. 214)

e STATus:QUEStionable[:EVENTt]? (p. 214)

e STATus:QUEStionable:CONDition? (p. 214)
e STATus:QUEStionable:ENABIe (p. 215)

e STATus:QUEStionable:NTRansition (p. 215)
e STATus:QUEStionable:PTRansition (p. 215)

STATus:PRESet

This command resets the edge detectors and ENABIe parts of all registers to a defined value.
All PTRansition parts are set to FFFFh, i.e. all transitions from 0 to 1 are detected. All
NTRansition parts are set to 0, i.e. a transition from 1 to 0 in a CONDition bit is not detected.
The ENABIe part of the STATus:OPERation and STATus:QUEStionable registers are set to 0,
i.e. all events in these registers are not passed on.

Example
STAT:PRES
Characteristics
*RST value: -

SCPI: conform
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STATus:QUEue[:NEXT]

This command returns the earliest entry to the error queue and deletes it.

Positive error numbers indicate device-specific errors, negative error numbers are error
messages defined by SCPI. If the error queue is empty, the error number 0, "no error", is
returned. This command is identical with the command SYSTem:ERRor.

Example
STAT:QUE?
Characteristics
*RST value: —

SCPI: conform

STATus:OPERation[:EVENt]?

This command queries the contents of the EVENt section of the STATus:OPERation register.
The contents of the EVENT section are deleted after readout.

Example

STAT:0PER?

Characteristics

*RST value: -

SCPI: conform

STATus:OPERation:CONDition?

This command queries the CONDition section of the STATus:OPERation register. Readout
does not delete the contents of the CONDition section. The value returned reflects the current
hardware status.

Example

STAT :OPER: COND?

Characteristics

*RST value: -

SCPI: conform

STATus:OPERation:ENABIe

This command sets the bits of the ENABIe section of the STATus:OPERation register. The
ENABIe register selectively enables the individual events of the associated EVENt section for
the summary bit in the status byte.

Parameter

0 to 65535

Example
STAT:0PER:ENAB 65535
Characteristics

*RST value: -

SCPI: conform

1173.0966.12 213 E-3



Remote Commands of the Status Reporting System R&S FSC

STATus:OPERation:NTRansition

This command sets the edge detectors of all bits of the STATus:OPERation register from 1 to 0
for the transitions of the CONDition bit.

Parameter
0 to 65535

Example
STAT:0PER:NTR 65535
Characteristics

*RST value: -

SCPI: conform

STATus:OPERation:PTRansition

This command sets the edge detectors of all bits of the STATus:OPERation register from 0 to 1
for the transitions of the CONDition bit.

Parameter
0 to 65535

Example
STAT:0PER:PTR 65535
Characteristics

*RST value: -

SCPI: conform

STATus:QUEStionable[:EVENt]?

This command queries the contents of the EVENt section of the STATus:QUEStionable register.
The contents of the EVEN section are deleted after readout.

Example

STAT:QUES?

Characteristics
*RST value: -

SCPI: conform

STATus:QUEStionable:CONDition?

This command queries the CONDition section of the STATus:QUEStionable register. Readout
does not delete the contents of the CONDition section. The value returned reflects the current
hardware status.

Example
STAT:QUES:COND?
Characteristics
*RST value: -

SCPI: conform
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STATus:QUEStionable:ENABIle

This command sets the bits of the ENABIe section of the STATus:QUEStionable register. The
ENABIe register selectively enables the individual events of the associated EVENt section for
the summary bit in the status byte.

Parameter
0 to 65535

Example
STAT:QUES:ENAB 65535
Characteristics

*RST value: -

SCPI: conform

STATus:QUEStionable:NTRansition

This command sets the edge detectors of all bits of the STATus:QUEStionable register from 1
to O for the transitions of the CONDition bit.

Parameter
0 to 65535

Example
STAT:QUES:NTR 65535
Characteristics

*RST value: -

SCPI: conform

STATus:QUEStionable:PTRansition

This command sets the edge detectors of all bits of the STATus:QUEStionable register from 0
to 1 for the transitions of the CONDition bit.

Parameter
0 to 65535

Example
STAT:0PER:PTR 65535
Characteristics

*RST value: -

SCPI: conform
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Alphabetical List of Remote Commands

Common Commands

SO I ST OO U SETRRRRPP 109
B S ] T 109
B S 1 109
B 1 N SRS ERTRRRRRP 110
b 5 I 110
RO ] OSSR UETRRRRPP 110
R ] I 110
B S ST RROO U SETRRRRPP 110
O R et e e e et ————eeeeeeeeit—a——eeaeeeaaaitbe—eeeaeeeaaai—teteeaaeeeaaaibbateaaaeeeaaaarrens 110
RS T = I 111
Bl I (TSSOSO 111
bl IS Y S 111
MV AL ettt e e e e e e e et ————eeeeeeeeeibte——eeteeeaaaatte——eeaeeeaaaiateteeeaeeeaaaiarareaeaeeeaaanrrens 111
ABORt Commands

AB ORI . ...t e e e e e e e e e b ———eeeeeeeaat————eeaeeeaaaata—eeeaaaeaaaiaba—eaaaeaeaaanrrens 124

CALCulate Commands

CALCulate:LIMit<1...2>:ACPower:ACHannel:ABSolute ..................ccc 166
CALCulate:LIMit<1...2>:ACPower:ACHannel:ABSolute:STATe ..., 166
CALCulate:LIMit<1...2>:ACPower:ACHannel:RESUIt? ...............cccc 166
CALCulate:LIMit<1...2>:ACPower:ACHannel[:RELative].............ccccc i, 165
CALCulate:LIMit<1...2>:ACPower:ACHannel[:RELative]:STATE .....c.coviiiiiiiiiieee e 165
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute ................ccc 167
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>:ABSolute:STATE..........cceeeeeiiiiiiiei, 168
CALCulate:LIMit<1...2>:ACPower:ALTernate<1... 11> RESUlt?................ccccc . 168
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative] ......................cccc . 167
CALCulate:LIMit<1...2>:ACPower:ALTernate<1...11>[:RELative]:STATE .....cccoeviiiieiee e 167
CALCulate:LIMit<1...2>:ACPOWEI:STATE]. ..o, 164
CALCulate:MARKer:FUNCHON:LEVEL:ONCE...........coooi i, 155
CALCulate:MARKer:FUNCtion:POWErPRESEL ..., 154
CALCulate:MARKer:FUNCtion:POWer:PRESet:CHECK? ..., 155
CALCulate:MARKer:FUNCHtion:POWErRESUI?.........cooooiiii 155
CALCulate:MARKer:FUNCtion:POWer:SELECL ..., 154
CALCulate:MARKer:FUNCHON:POWEIT:STATE]. ...ttt e 154
CALCulate:MARKer<1...6>:COUNEFREQUENCY? ......ooiiiiiiieiiee et 143
CALCulate:MARKEr<1...6> COUNI[ISTATE] .eeeieeeiiieiieiee et e et 142
CALCulate:MARKer<1...6>:FREQUENCY:MODE..........cooiiiiiiii e 143
CALCulate:MARKer<1...6>:FUNCHON:CENTEr ..., 144
CALCulate:MARKer<1...6>:FUNCtion:CPOWer:BANDWIAth .........ccoeeiiiiiiiiiiiiee e 156
CALCulate:MARKer<1...6>:FUNCLtion:CPOWerMODE ...............ccooi i, 157
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CALCulate:MARKer<1...6>:FUNCtion:CPOWer:UNIT ... 157
CALCulate:MARKer<1...6>:FUNCtion:DEModulation:HOLDoOff.................cccc 144
CALCulate:MARKer<1...6>:FUNCtion:DEModulation:SELect ..............ccceeii 145
CALCulate:MARKer<1...6>:FUNCtion:DEModulation[:STATE] .....coccuuiieiiiiieiiiee e 144
CALCulate:MARKer<1...6>:FUNCHoON:NDBDOWN............coooiiiiiiii e, 145
CALCulate:MARKer<1...6>:FUNCtion:NDBDown:FREQUENCY?.........ooeiiiiiieiiiee e 146
CALCulate:MARKer<1...6>:FUNCtion:NDBDowWN:RESUIt? ..., 146
CALCulate:MARKer<1...6>:FUNCtion:NDBDOWN:STATE .....coooiiieiiiiiieeeeee e 145
CALCulate:MARKer<1...6>:FUNCLion:NOISe:RESUIt? ..., 147
CALCulate:MARKer<1...6>:FUNCLion:NOISE[:STATE] ... 146
CALCulate:MARKer<1...6>:FUNCtion:OBAN|OBW:BANDWiIdth ...........ccccciiiiiieeeiiciieeee e 158
CALCulate:MARKer<1...6>:FUNCtion:OBAN|OBW:BANDWidth:PCT........cccoiiiiieiieie e 158
CALCulate:MARKer<1...6>:FUNCHON:REFErence ...........ccccooeeeeieiii 147
CALCulate:MARKer<1...6>:FUNCtion:TDMABURSt ..., 159
CALCulate:MATH<1...2>COPY:IMEMOTIY ......ootiiiiiiie ettt e e e e e e eeae s 131
CALCUIate:MATHST...25STATE oo, 131
CALCulate:MATH<1...2>[:EXPResSION][:DEFINE] .....ccoerriri e, 130
CALCulate:PMETer:RELatiVE[:MAGNITUAE].....cceeeeiiiciiieiir ettt e e e e e e e e e snrnaeeeee s 182
CALCulate:PMETer:RELative[:MAGNItude]:AUTO.........cooiiiii e, 182
CALCulate:PMETer:RELative[:MAGNItUAE:OFFSEt........ueiiiiiiiiei e 182
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:DISTortion?..........ceeeeeeiiiiiiieeeee, 169
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonNIcs:LIST? ..., 170
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:NHARMONICS .............ceeeeeeeiiiiiiin. 170
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMonics:PRESet .......................cco, 171
CALCulate<1...2>:MARKer<1...6>:FUNCtion:HARMORNICS[:STATE]....cccoiiriiiiiiei e 169
CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth:RESUIt? ..o 171
CALCulate<1...2>:MARKer<1...6>:FUNCtion:MDEPth[:STATE] ...eevreeeiiiieeee e 171
CALCulate<1...2>:DELTamarker<1...6>:A0FF ... 136
CALCulate<1...2>:DELTamarker<1...6>:MAXIMUM:NEXT .............coii e, 136
CALCulate<1...2>:DELTamarker<1...6>:MAXIMUM[:PEAK] ... 136
CALCulate<1...2>:DELTamarker<1...6>:MINimum[:PEAK] ..............ccccc . 137
CALCulate<1...2>:DELTamarker<1...6>:X. ... 137
CALCulate<1...2>:DELTamarker<1...6>:X:RELatiVe ..., 137
CALCulate<1...2>DELTamarker<1...6>: Y 7 ... 138
CALCulate<1...2>:DELTamarker<i..63[:STATE] ......uuiiiiiiiee e 136
CALCUIAtEST .25 DLINE ...t e e e e et e e e e e e e et e b e e e e e e e e e enaraaeeeaens 148
CALCUIate<1..2>DLINEISTATE ..cooeieeeeeeeeeeeeeeee 148
CALCulate<1...2>:LIMit<1...2> BEEP[:STATE] ..cccct i ceieiiee ettt e e e et e e e e e enrnae e e e s 149
CALCulate<1...2>:LIMit<1...2>:COMMENL? .......ccoiiiitiiee e e et e e 149
CALCulate<1..2>LIMit<1..2>DELete.........ccoooiiii 150
CALCUIate<t...2> LIMIt<T...2% FALL? ...t e e et e e e e e et rreeea s 150
CALCulate<1...2>:LIMit<1...2>:LOWEer:SELECL..........cooorri 150
CALCUIate<T .. 2> LIMIt<T .. 25 S T AT . ettt e e e e et e e e e e e e e abareeeaeas 151
CALCuUlate<1...2> LIMIt<T... 25 UNIT X2 ..t e e e e et e e e e e e e e araaeeeaeas 151
CALCulate<t...2> LIMIt<T... 22 UNIT Y ] 2 e r e e e s s e e e e e e e e enrneeeeee s 151
CALCulate<1...2>:LIMit<1...2>:UPPer:SELECL...........ccooir 152
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