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1  Characteristics

1.1  Frontend

The input signal from the antenna input passes through a lowpass filter to limit the fre-
quencies to below 8 GHz. Signal processing then takes place in three paths for three
different frequency ranges.

● Signals from 9 kHz to 30 MHz are routed via a preamplifier directly to the A/D con-
verter

● Signals from 20 MHz to 3.5 GHz are fed to the IF section via a preselection and a
preamplifier, or via an attenuator pad in the case of high signal levels. The prese-
lection as well as the attenuator pad effectively protect the IF section against over-
loading. This is particularly important in this frequency range, where the maximum
signal sum levels occur.

● Signals from 3.5 GHz to 8 GHz are fed to the IF section via a preamplifier

The three-stage IF section processes the signals from 20 MHz to 8 GHz for the subse-
quent A/D converter. To provide optimum instrument performance, only signals up to
7.5 GHz are processed in the subsequent stages. The uncontrolled 21.4 MHz IF can
also be tapped before the A/D converter via the BNC socket on the R&S PR100 for
further external processing.

Figure 1-1: Frontend block diagram

1.2  Digital Signal Processing

Following the A/D conversion of the processed signal, the signal path splits:

Digital Signal Processing
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● The IF spectrum is computed via the combination of a digital downconverter
(DDC), a digital bandpass filter and the FFT block. The user can set the bandwidth
of the bandpass filter in a range from 1 kHz to 10 MHz. Before the IF spectrum is
outputted on the display or via the LAN interface, results are postprocessed by
means of the AVERAGE, MIN HOLD or MAX HOLD function as selected by the
user.

● The second DDC and bandpass filter are used to prepare the signal for level mea-
surement or demodulation. To process the different signals with the optimum sig-
nal-to-noise ratio, the receiver contains IF filters with bandwidths from 150 Hz to
500 kHz, which can be selected independently of the IF bandwidth.

● Prior to the level measurement, the magnitude of the level is determined and
weighted by means of the AVERAGE, MAX PEAK, RMS or SAMPLE function (as
selected by the user). Next, the measured level is output via the display or the LAN
interface. For the demodulation of analog signals, the complex baseband data is
subjected to automatic gain control (AGC) or manual gain control (MGC) after the
bandpass filter. It is then fed to the AM, FM, USB, LSB, ISB, pulse or CW demodu-
lation stage. The complex baseband data (I/Q data) representing the digitized sig-
nal is output directly following the AGC/MGC block via the LAN interface.

The results that are obtained are available in digital format and can be output as
required via the LAN interface. Digital audio data are reconverted to analog signals for
output via the loudspeaker.

Figure 1-2: Block diagram, digital signal processing

Digital Signal Processing
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1.3  High Receiver Sensitivity, High Signal Resolution

The R&S PR100 features an IF bandwidth of up to 10 MHz. This allows even very
short signal pulses to be detected since the receiver displays the large bandwidth of
10 MHz in a single spectrum about the set center frequency without any scanning
required. The widest IF bandwidth of 10 MHz yields the widest spectral display; the
narrowest IF bandwidth of 1 kHz yields maximum sensitivity. The IF spectrum is digi-
tally calculated by means of a fast Fourier transform (FFT). Usage of FFTs in the IF
stage has a significant benefit: Significantly more sensitive and higher-resolution
reception compared to conventional analog receivers with the same spectral band-
width.

1.4  IF Spectrum

For example, if the setting BIF spectrum = 10 kHz is chosen for sensitive signal reception,
the following steps will occur schematically in the FFT computation of the IF spectrum:
Due to the finite edge steepness of the IF filter, the sampling rate fS must be greater
than the selected IF spectrum bandwidth BIF spectrum. The quotient of the sampling rate
and the IF bandwidth is thus a value > 1 and is a measure of the edge steepness of
the IF filter.

This relationship is expressed by the following two formulas:

Or

The value of the constant is dependent on the selected IF bandwidth, i.e. it may vary
as a function of the IF bandwidth. For an IF bandwidth of BIF spectrum = 10 kHz, this con-
stant is equal to 1.28. In order to display an IF spectrum that is 10 kHz wide, a sam-
pling rate of fS = 12.8 kHz is thus required. The R&S PR100 uses a standard FFT
length N of 2048 points to generate the IF spectrum. To calculate these points, the
12.8 kHz sampling band in the above example is divided into 2048 equidistant fre-
quency slices, which are also referred to as bins (see Figure 1-3). The bandwidth
BWbin of the frequency slices is obtained as follows:

This means that in the above example only the calculated bandwidth of 6.25 Hz for
each bin has to be taken into account as the noise bandwidth in the calculation of the

IF Spectrum
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displayed average noise floor (DANL) in accordance with the formula below (the effect
of the window function (Blackman window) of the FFT is not considered here for simpli-
city's sake):

DANL = –174 dBm + NF + 10 • log(BWbin/Hz)

The quantity NF represents the overall noise figure of the receiver. The above example
shows that, due to the use of the FFT, the actual resolution bandwidth (RBW) to be
taken into account in DANL calculation is clearly smaller (i.e. BWbin) than would be
expected for the wide display range of 10 kHz. Another advantage of the high spectral
resolution used in the FFT calculation is that signals located close together (e.g. f1, f2,
f3) can be detected and represented in the IF spectrum as discrete signals (see Fig-
ure 1-3). If, comparable to the operation of an analog receiver, a resolution bandwidth
equal to the set IF bandwidth was selected (RBW = BWIF spectrum), a sum signal fsum

would be displayed instead of the three discrete signals f1, f2, f3.

Figure 1-3: Actual sampling bandwidth compared with selected IF bandwidth

Figure 1-4: Signal resolution in the IF spectrum with digital and analog receiver concept

IF Spectrum
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1.5  Panorama Scan

The maximum FFT bandwidth of 10 MHz makes it possible for the R&S PR100 to per-
form extremely fast scans across a wide frequency range (panorama scan). For this
purpose, frequency windows of maximum 10 MHz width are linked in succession, and
thus the complete, predefined scan range is traversed (see Figure 1-5).

Analogous to the IF spectrum, an FFT is used to process the broad window with a finer
resolution. The width of the frequency windows and the FFT length (number of FFT
points) are variable and are selected by the receiver. In the panorama scan mode, the
user can select among 12 resolution bandwidths from 125 Hz to 100 kHz. The resolu-
tion bandwidth corresponds to the width of the frequency slices (bin width) mentioned
under "IF spectrum" above. Based on the selected bin width and the start and stop fre-
quency, the R&S PR100 automatically determines the required FFT length and the
width of the frequency windows for each scan step. The R&S PR100 selects these
internal parameters so that the optimum scan speed is achieved for each resolution
bandwidth (see Figure 1-6).

In panorama scan mode, the resolution bandwidth of 100 kHz yields the maximum
scan speed, while the resolution bandwidth of 125 Hz yields maximum sensitivity. The
resolution bandwidth (bin width) for the panorama scan (selectable between 125 Hz
and 100 kHz) therefore corresponds to the resolution bandwidth used in the DANL cal-
culation (see "IF spectrum" above), and can thus be used for calculating the DANL for
the panorama scan. Moreover, the user selects the resolution bandwidth to obtain the
desired frequency resolution (see Figure 1-7).

Figure 1-5: Basic sequence of steps in fast panorama scan mode

Panorama Scan
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Figure 1-6: Selection of resolution for panorama scan by varying the bin width

Figure 1-7: Selection of 12.5 kHz bin width to capture a radio service using 12.5 kHz channel spacing

1.6  Specifications

1.6.1  Ambient and Operating Conditions

Reliable operation of the R&S PR100 is ensured under the following ambient and oper-
ating conditions:

Specifications
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● Air humidity maximum - 95%
● Nominal operating altitude maximum - 4,600m
● Transport elevation maximum - 12,000m
● Overvoltage category - 2
● Pollution severity - 2

1.7  Ordering Information

Option Abbreviation Order no Comment

Panorama Scan PR100-PS 4071.9306.02  

Internal Recording PR100-IR 4071.9358.02  

Remote Control PR100-RC 4071.9406.02  

External Triggered Measurement PR100-ETM 4071.9458.02  

Field Strength Measurement PR100-FS 4071.9506.02  

Frequency Processing SHF PR100-FP 4071.9558.02 Requires antenna HF907DC (not
included with the software option
PR100-FP)

Global Positioning System PR100-GPS 4071.9958.02 Recommended Accessory: R&S-
HE400-Antenna

Direction Finder PR100-DF 4096.2805.02 Requires antenna ADD107,
ADD207, ADD307(not included
with the software option PR100-
DF)

Documentation of Calibration Val-
ues

PR100-DCV 4071.9906.02  

Polychrome PR100-PC 4096.2828.02  

Ordering Information
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2  Preparation for Use
The following section describes how to set up the R&S PR100 and how to connect
external devices including the charger.

2.1  Unpacking the R&S PR100

The R&S PR100 is shipped in a form-fitted package consisting of a top shell and a bot-
tom shell. The two shells are held together by a sleeve around the package. All of the
supplied accessories are contained in the package.

● Open the sleeve to unpack the R&S PR100
● Remove the R&S PR100 and the accessories
● Remove the plastic film used to protect the screen

2.2  Setup

The R&S PR100 is designed for stationary operation as well as for operation in a vehi-
cle or for especially portable operation. For any operating scenario, the R&S PR100
can be set up for optimum operation and viewing angle of the display.

When used as a desktop instrument, the R&S PR100 can either be placed flat on the
table, or an optimal viewing angle from the front can be obtained by extending the fold-
ing support on the rear.

For portable operation, it is recommended to use the R&S PR100 with the chest carry-
ing support. This enables good access to all of the controls as well as optimum viewing
of the display.

2.2.1  Inserting the Battery

The R&S PR100 is equipped with a lithium ion battery. The R&S HA-Z206 battery pack
has a charging capacity of 6.75 Ah. The battery is inserted at the bottom on the right
side of the R&S PR100. To do this, the cover must be pulled down to release it and
then lifted up to open it.

When the R&S PR100 is shipped, the battery is NOT installed in the R&S PR100. It
must be inserted into the R&S PR100 to begin operation.

Setup
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2.2.2  Connecting to the Power Supply

The R&S PR100 can be operated using the supplied power supply or from the internal
battery. When fully charged, the built-in lithium ion battery permits approximately 4
hours of operation. The battery provided for the R&S PR100 might be uncharged when
the R&S PR100 is received. Should you wish to use it without an AC power connec-
tion, you will therefore need to charge it. If the R&S PR100 is switched off, the charging
time is approximately four hours. When powered from the AC line, the R&S PR100
simultaneously charges the internal battery. Insert the power adapter plug into the
POWER ADAPTER socket on the left-hand side of the R&S PR100 until it clicks into
place. Then connect the adapter to the AC power socket.

The adapter voltage range is 100 V to 240 V AC / 50 Hz to 60 Hz.

The DC voltage supply details for the R&S PR100 is as follows:

● 15 V DC +/- 10%, maximum 2 A
● DC coaxial connector on receiver, plus voltage on inner pin
● Suitable plug JSBP5 (external Ø 6.5 mm, internal Ø 4.3 mm, pin Ø 1.4 mm, shaft

length 9.5 mm)
● DC cable length < 3m
● Direct operation from the onboard DC power supply system of an aircraft is prohibi-

ted

Associated SCPI commands:

Query battery or AC power: DIAGnostic[:SERVice]:ADAPter[:STATe]?
on page 229

Setup
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The supplied R&S HA-Z201 power supply may be used only for operation or for charg-
ing the battery from the AC line.
Prior to usage, ensure that the AC voltage corresponds to the voltage indicated on the
power supply. Attach the proper adapter to the power supply before plugging it into the
AC power.
The R&S HA-Z201 power supply may be operated only within its permissible tempera-
ture range from 0 °C to 40 °C. Outside of this temperature range, an external DC
power supply must be used.
The external DC power supply must comply with IEC / EN / UL / CSA 60950-1 or IEC /
EN / UL / CSA 61010-1 (applicable current versions).

2.2.3  Charging the Battery

The R&S PR100 is equipped with a lithium ion battery.

Setup
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The battery is not fully charged when the R&S PR100 is shipped from the factory.
It must be charged during setup of the R&S PR100.

When stored for a longer period of time, the battery will discharge on its own. Make
sure to charge the battery prior to longer periods of operation without AC power. The
instantaneous charge status for the battery pack is shown on the R&S PR100's display
at the top right.

The battery is charged using the supplied power supply directly in the R&S PR100, or
with the optionally available R&S HA-Z203 external charging adapter.

Charging takes approximately:

● 7 hours with the R&S PR100 switched on.
● 4 hours with the R&S PR100 switched off.

When using the external charging adapter, insert the battery into the R&S HA-Z203
external charging adapter and power it via the R&S HA-Z201 power adapter.

2.2.4  Switching ON / OFF the R&S PR100

To power on the R&S PR100, press and release the gray start key (7) at the bottom left
of the front panel . If the gray start key (7) is pressed for more than 4 seconds, the
R&S PR100 will remain in OFF state. This will prevent unintended power on from pro-
longed pressing during transportation (e.g. in a box).

When the R&S PR100 is powered on, it uses the same settings as when it was last
powered off.

Setup
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Should you wish to start the R&S PR100 with factory settings, the LOCK key should be
pressed and held for approximately 5 seconds when you switch the unit on.

Various reset actions can be executed when the R&S PR100 is powered on. Proceed
as follows:

● Switch off R&S PR100
● Press and hold the keys indicated in the following table
● Press and release the gray start key
● Hold the keys indicated in the table for another 5 seconds and then release them

Keys Action Visible reaction

LOCK Reset user settings to factory default set-
tings. This primarily concerns the configura-
tion settings (CONF).

R&S PR100 will boot up slower due to
reverting to the default settings.

LOCK, '8' Load new firmware; see Chapter 5.2, "Firm-
ware Update", on page 435. Configuration is
reset to factory default settings.

White screen with message "Firmware
Update"; progress bar increments as blocks
are written.

LOCK, 'F6' Format flash memory

Configuration is reset to factory default set-
tings.
● Memory and suppress lists are deleted,

user presets are deleted.
● Antenna list and K-factor tables are

deleted and replaced with factory
default settings.

Note: This data (except for the user presets)
can be exported to a PC using the supplied
PRView software.

White screen with message "Formatting
Flash"; progress bar with rotating bars.

'3', '4' Invoke 'Eboot' boot loader (only for service
cases)

 

To power down the R&S PR100, briefly press the start key. The R&S PR100 will save
its current settings and shut off. In case of a problem, it might be necessary to press
and hold the start key for approximately 10 seconds to perform a hardware shutdown.

Setup
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3  Operation
The notation of user key sequences in the manual are usually described in the follow-
ing manner:

Example : CONF – F2(Range) – "Level Bar Range" means

● CONF key
● Next, softkey (on the bottom edge of the screen) F2, which is labeled "Range" on

the screen
● Finally, select text "Level Bar Range" with the front rotary knob or the up/down cur-

sor keys

3.1  Front Panel Elements

Figure 3-1: R&S PR100 front view

1 AUX2 / Ext. Ref. / IF Interfaces 8 Input Keys

2 LAN and USB Connector 9 Unit Keys

Front Panel Elements
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3 Softkeys 10 Cursor Keys

4 Function Keys 11 Keyboard Lock

5 Function Keys 12 Rotary Knob

6 (Alpha )numeric Keypad 13 Memory Access Keys

7 Electrical Signal, Rising Edge / On-Off Switch 14 SD Card Slot

3.2  Top Panel Elements

Figure 3-2: R&S PR100 top view

15 Antenna Connector 19 MGAIN, SQL, Tone Control

16 Function Keys 20 Volume Control

17 Key Lock 21 AUX1 Connector

18 Flywheel Knob 22 Headphone

Top Panel Elements
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3.3  R&S PR100 Connectors

3.3.1  RF Input

Connect the RF input to the antenna using a cable with an N connector. Make sure that
the input is not overloaded. The connector details are as follows:

● N female
● Maximum +20 dBm / 100 mW
● No DC component allowed
● 10 dB attenuator pad (above 30 MHz) can be enabled

Associated SCPI commands:

Switch attenuator pad on/off: INPut:ATTenuation:STATe  on page 250

The maximum permissible continuous power level to the RF input is +20 dBm (100
mW).
The maximum permissible DC voltage at the RF input is 0 VDC.

3.3.2  Headphone Connector

R&S PR100 Connectors
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A 3.5 mm stereo connector is provided for headphones. The internal impedance of the
connector is approximately 100 Ohms. The connector details are as follows:

● 3.5 mm stereo connector (female)
● Impedance approximately 100 Ohms

Associated SCPI commands:

Audio mute: SYSTem:AUDio:VOLume  on page 354

3.3.3  AUX1 IN/OUT (top)

External control signals can be fed to the receiver via the AUX1 input/output. Refer to
AUX1/AUX2 pinout section below for details of the AUX1 connector pinout.

3.3.4  AUX2 IN/OUT (side)

Control signals for externally triggered test procedures (e.g. for coverage measurement
applications) are supplied to the receiver via the AUX2 input/output. Refer to AUX1/
AUX2 pinout section below for details of the AUX2 connector pinout.

3.3.5  AUX1/AUX2 pinout

Connector description:

R&S PR100 Connectors
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● 7-pin connector (female) with screw fitting
● A suitable male connector can be purchased using the R&S order number

1145.5921.00

The pins for the AUX connectors are numbered clockwise as follows:

Figure 3-3: Pin numbers for the AUX connectors (view of R&S PR100 connector)

The AUX pins assignments are as follows:

Table 3-1: Pin assignments for the AUX connectors

Pin 1 2 3 4 5 6 7

AUX1 5 V output max.
500 mA

I/O bit 0 I/O bit 1 GND TxD RxD Trigger_in

(see Note1
below)

Output Input/ output Input/ output -- Output Input Input

AUX2 5 V output max.
500 mA

Squelch Pulse Per
Second(PPS)

GND TxD RxD Trigger_in

Output Output Input -- Output Input Input

Note1: AUX1 pin 7 is used as Trigger_in (Input pin for external triggering) only when
AUX1 Accessory is selected as "Triggerable Antenna". If any of the other AUX1 Acces-
sory items are selected, this pin is reserved.

R&S PR100 Connectors
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Figure 3-4: Configuring Auxiliary 1 accessory

All of the inputs and outputs use TTL low levels, i.e. low = 0 V to 0.8 V, high = 2.0 V to
3.3 V.

RXD and TXD pins form the RS232 connection (low level TTL). TxD and RxD are
respectively the data output and input from the R&S PR100.

The RS232 parameters are configured via the R&S PR100 firmware. For certain
accessories, the RS232 parameters are fixed and cannot be changed.

The behaviour of the 5V power output on pin 1 depends on the selected accessory as
indicated in the following table:

AUX port - Accessory setting Behaviour of pin 1

None 5V output is turned off (i.e. no power supplied)

Antenna (only for AUX1)

Triggerable Antenna (only for AUX1)

HA-Z240 GPS Mouse

NMEA GPS Mouse

NMEA Compass

HL300

5V power is turned on. But if no data is received on
the RS232 connection within 2 seconds, the device
assumes that the accessory has malfunctioned. The
device will then turn off the power and then turn on
the power on pin 1. This is to force a restart of the
accessory.

R&S PR100 Connectors
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3.3.6  External Reference Input

A 10 MHz reference signal for frequency synchronization is supplied via the BNC
socket labeled REF IN. The level of the reference signal must be greater than 0 dBm.
The connector details are as follows:

● BNC female
● External 10 MHz reference frequency
● Level minimum 0 dBm

Associated SCPI commands:

Switch reference internal/external: [SENSe:]ROSCillator:SOURce on page 337

3.3.7  IF Output

The uncontrolled 21.4 MHz IF signal is provided for external use via the BNC socket
labeled IF WB. The connector details are as follows:

● BNC female
● Uncontrolled IF 21.4 MHz

Associated SCPI commands:

Switch IF output on/off: OUTput:IF[:STATe] on page 279

R&S PR100 Connectors
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3.3.8  USB Interface

A USB1.1 interface is provided in the R&S PR100 for reading out data saved on the
SD card. The connector details are as follows:

● USB Mini-B female
● USB 1.1
● Receiver functions only as USB slave

The USB connection allows:

● File access to SD card
● For information about the PRView software, see Chapter 3.9, "Memory System",

on page 90

3.3.9  LAN Interface

A 10/100 Base-T LAN interface is provided in the R&S PR100 for fast read-out of data
saved on the SD card and also for remote operation of the R&S PR100. The connector
details are as follows:

● RJ45 female
● Tolerates crosslink cables

R&S PR100 Connectors
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● 10M/100M speed
● DHCP-enabled
● IP address, subnet and gateway can be set
● Requires remote control option

LAN allows:

● SCPI remote control
● UDP data streams
● Remote firmware update using update tool
● Usage of the PRView software
● Usage of the R&S PR100 remote control software

Associated SCPI commands:

LAN settings: SYSTem:COMMunicate:SOCKet:ADDRess on page 361

To comply with the EMC directive (R&TTE), only LAN cables having a length less than
3 m may be used (see recommended accessories).

3.3.10  Mechanical Security for the R&S PR100

To provide mechanical security for the R&S PR100 on a desktop, a "Kensington Lock"
can be attached to the R&S PR100's housing.

R&S PR100 Connectors
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3.3.11  SD Memory Card

The SD card for saving measurement results or user settings is inserted on the top
right side of the R&S PR100.

Maximum supported card capacity is 32 GB (but maximum file size is 4 GB). A class 6
card is needed for the internal recording option. The card should be formatted by the
R&S PR100 for good performance.

Associated SCPI commands:

Format SD card: MMEMory:INIT [<label>] on page 275

3.4  Basic Settings

3.4.1  Screen Settings

The screen used in the R&S PR100 consists of a 6.5" VGA display (640 x 480 pixels).
The backlighting can be varied from 0% to 100% brightness.

Some instruments are using a different display which uses LED backlighting.
For these displays, the differences are:
● The display is much brighter
● The brightness remains the same between 1% to 20% setting

For a good balance between operating time under battery power and display quality, it
is recommended to set the backlighting only as bright as is needed.

Note: The location of the key on the R&S PR100 is indicated in parentheses after the
key name hereafter (see Figure 3-1), e.g. "LOCK (11) key".

Basic Settings
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3.4.1.1  Setting the Brightness

● Press the CONF (5) key
● Press the GENERAL softkey
● Use the rotary knob (12) or the cursor keys (10) to choose the desired setting and

confirm the selection by pressing the ENTER key (8).

Figure 3-5: Setting the display brightness

3.4.1.2  Setting the Display Color Scheme

● Press the CONF (5) key
● Press the GENERAL softkey
● Use the rotary knob (12) or the cursor keys (10) to choose the desired setting and

confirm the selection by pressing the ENTER key.

Basic Settings
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Figure 3-6: Setting the color scheme for the display

3.4.1.3  Setting the Save Screen Color Scheme

● Press the CONF (5) key
● Press the GENERAL softkey
● Use the rotary knob (12) or the cursor keys (10) to choose the desired setting and

confirm the selection by pressing the ENTER key.
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Figure 3-7: Setting the color scheme for the Screen Capture

The default setting (factory setting) is Print, i.e., the spectrum part of the screen cap-
ture is in black & white but other parts retain their colors based on the current display
color scheme.

The Original color scheme allows saving the current screen without modifying the
spectrum color, i.e., all colors retain based on the current display color scheme.

3.4.2  Country-Specific Settings

The R&S PR100 offers the following choice of languages for the user interface:

● German
● English
● French
● Portuguese
● Russian
● Spanish
● Czech
● Simplified Chinese

The labeling of the softkeys is always in English. The default setting (factory setting) is
also English. To set the language, perform the following:

● Press the CONF (5) key
● Press the GENERAL softkey

Basic Settings
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● Use the rotary knob (12) or the cursor keys (10) to choose the desired setting and
confirm the selection by pressing the ENTER key (8).

The new language will not be enabled until the receiver is switched off and back on
again.

Figure 3-8: Setting the R&S PR100's menu language

3.4.3  Setting the Date and Time

3.4.3.1  Setting the Timezone

The R&S PR100 has an internal clock which is used to stamp the saved/replay data
sets with the UTC date and time, in the saved and replay data sets. The timezone
should be set correctly so that the UTC date and time can be computed correctly from
the local date and time.

When the timezone is changed, the local time and date will be adjusted accordingly.

● Press the CONF (5) key
● Press the GENERAL softkey
● Enter the timezone using the numeric keypad (6) and confirm the selection by

pressing the ENTER key (8). The valid input is between -1.00 and 23.59.
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3.4.3.2  Setting the Local Date

Ensure the Timezone is set correctly before setting the Local Date.

The user can set the local date as required.
● Press the CONF (5) key
● Press the GENERAL softkey
● Enter the date using the numeric keypad (6) and confirm the selection by pressing

the ENTER key (8).

Figure 3-9: Setting the local date

3.4.3.3  Setting the Date Format

The user can set the date format as required:
● Press the CONF (5) key
● Press the GENERAL softkey
● Use the rotary knob (12) or the cursor keys (10) to choose the desired setting and

confirm the selection by pressing the ENTER key (8).
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Figure 3-10: Setting the date format

3.4.3.4  Setting the Local Time

Ensure the Timezone is set correctly before setting the Local Time.

● Press the CONF (5) key
● Press the GENERAL softkey
● Enter the time of day using the numeric keypad (6) and confirm the selection by

pressing the ENTER key (8).

Invalid minute values will be displayed inverted and the user must correct them.
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Figure 3-11: Setting the time and timezone of day

3.5  Receiver Modes

The R&S PR100 operates in one of the modes described in the table below. These
modes can be selected by pressing SCAN-F1-“Mode”.

Mode Description RX
level

output

DF level
output

Audio
output

Spec-
trum
output

FFM, Fixed
Frequency
Mode

Fixed frequency

- reception at a single fixed frequency

- level measurement, demodulation and
audio

- IF spectrum around the single frequency

✓  ✓ ✓

FSCAN, Fre-
quency Scan

Scan

- stepping of the receive frequency with a
fixed stepsize

- same bandwidth, demodulation, detector
and squelch for all frequency points

- IF spectrum around the current single fre-
quency

✓

 

✓ ✓
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MSCAN, Mem-
ory Scan

Scan

- stepping of the receive frequency with user-
selectable frequency points

- bandwidth, demodulation, detector, squelch
and so on individually selectable for each fre-
quency point

- IF spectrum around the current single fre-
quency

✓

 

✓ ✓

PSCAN, Panor-
ama Scan

Fast scan

- stepping of the receive frequency around an
IF bandwidth, output of broad spectra

- no level measurement, no demodulation

Note: PSCAN is an option that must be pur-
chased separately.

   

✓

HSCAN, Hori-
zontal Scan

Only with
R&S PR100-
GPS option

Horizontal scan

- support for horizontal scan and display the
level versus azimuth in a polar diagram

- automatic calculation of the bearing in this
polar diagram

✓

 

✓ ✓

DF, Direction
Finder Mode

Only with
R&S PR100-DF
option

Fixed frequency

- DF level, azimuth and quality measurement
for the center frequency

- DF spectrum around the single frequency

 

✓ ✓ ✓

Receiver Modes
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DFFSCAN,
Direction Finder
Frequency
Scan

Only with
R&S PR100-DF
option

AF scanning and performs DF when signal is
above squelch

- stepping of the receive frequency with a
fixed stepsize

- same bandwidth, demodulation, detector
and squelch for all frequency points

- same DF Squelch Mode, DF Measurement
Time, DF Step and DF Squelch for all fre-
quency points

- DF level, azimuth and quality measurement
for each frequency point

- AF level output during scanning. DF level
output when signal is above squelch, or
scanning stopped.

✓ ✓ ✓  

DFMSCAN,
Direction Finder
Memory Scan

Only with
R&S PR100-DF
option

AF scanning and performs DF when signal is
above squelch

- stepping of the receive frequency with user-
selectable frequency points

- bandwidth, demodulation, detector, squelch
and so on individually selectable for each fre-
quency point

- DF Squelch Mode, DF Squelch level, DF
Measurement Time, Frequency Span and DF
Step individually selectable for each memory
item

- DF level, azimuth and quality measurement
for each frequency point

- AF level output during scanning. DF level
output when signal is above squelch, or
scanning stopped.

✓ ✓ ✓  

Associated SCPI commands:

Current mode: [SENSe:]FREQuency:MODE? on page 316

3.6  Receiver Section

The settings for the RF processing and the frontend are described here. For a descrip-
tion of spectrum and the waterfall display, please see Chapter 3.7, "Spectral Section",
on page 67.

3.6.1  Demodulation Path

This section describes the settings for demodulation and level measurement techni-
ques. For a description of field strength measurements, please see Chapter 3.13.4,
"Field Strength Measurement", on page 138.

The demodulation section demodulates a band excerpt in the center of the IF signal
using one of the available demodulation techniques. It outputs a digital audio signal

Receiver Section
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and a signal level at the center receive frequency. It also decides whether this level is
above the squelch level.

The demodulation path and spectral path (scanner) in the R&S PR100 are two inde-
pendent signal paths (see Figure 1-2). Specifically, the demodulation bandwidth is
entirely independent of the IF bandwidth that is used.

There are 16 possible demodulation bandwidths in the demodulation path:

Bandwidths in the demodulation path (kHz)

0.15 0.3 0.6 1.5 2.4 6 9 12 15 30 50 120 150 250 300 500

The setting can be changed via the following keys:

● The BW+ and BW- keys on the front
● The BW+ and BW- keys on the top
● CONF- F1(RX) – "Bandwidth"

The demodulation bandwidth is graphically displayed in the spectrum as a light-gray
bar (see Figure 3-16). The gray bar can be enabled and disabled via the following
keys:

CONF- F3(Display) – "Demodulation Bandwidth Bar".

Associated SCPI commands:

Receive bandwidth: [SENSe:]BANDwidth|BWIDth[:RESolution] on page 301

Demodulation Techniques

The following demodulation techniques are available:

Demodulation technique

AM Amplitude modulation

FM Frequency modulation

USB, LSB Upper/lower sideband amplitude modulation

ISB Independent sideband amplitude modulation

CW Unmodulated carrier, audible with BFO

IQ Inphase/quadrature modulation

PULSE Amplitude modulation with automatic gain control (AGC) which is adapted to pulse sequen-
ces. At the start of a pulse, the gain is rapidly reduced; at the end, however, it is only raised
back slowly. The AGC is matched to the peak level of a pulse sequence in this manner.

PM Phase modulation

These techniques can be selected as follows:

● The MOD+ and MOD- keys on the front
● The MOD+ and MOD- keys on the top
● Via the configuration: CONF- F1(RX) – "Demodulation"

Receiver Section
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The selected demodulation technique is shown in the top bar of the display under
"MOD".

Associated SCPI commands:

Demodulation mode: [SENSe:]DEModulation on page 310

Audio Output

Audio output is possible using headphones or the built-in loudspeaker. It is also possi-
ble to output a digital audio stream via LAN and to digitally record the audio data (see
Chapter 3.13.3, "Internal Recording", on page 128).

The audio output properties are set as follows:

● Audio volume
– Via CONF-F4(General) – "Audio Volume"
– Using the VOL rotary knob (top left)

● Audio balance L/R
– Via CONF-F4(General) – "Left - Right Balance"

● Audio output
– Via CONF-F4(General) – "Audio Output"

Only headphones or automatic,
i.e. loudspeaker as long as no headphones are connected.

● Audio mute
– Via CONF-F4(General) – "Audio Mute"
– Via LOCK-F3(Audio Mute)
– Via the U1 and U2 user keys (top side) if they were assigned "Tone On/Off" in

the configuration menu.
Via CONF- F4(General) –"User Key 1[2]" -"Tone On/Off".

● Audio filter
– Via CONF-F4(General) – "Audio Filter" Off or automatic notch,

to automatically eliminate an interference signal
– When Voice Inversion Descrambling is enabled via SCAN-F2(Param) – "Audio

Filter”.

For a description of how to output a digital audio stream via LAN, see Chapter 6.1.2,
"Audio Streaming", on page 447.

Associated SCPI commands:

Audio volume: SYSTem:AUDio:VOLume  on page 354

Audio balance: SYSTem:AUDio:BALance on page 351

Audio output: SYSTem:AUDio:OUTPut on page 353

Audio mute -> Volume on MINIMUM

Audio filter: OUTPut:FILTer:MODE  on page 278

Audio stream start: TRACe|DATA:UDP:FLAG[:ON] on page 395
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Voice Inversion Descrambling

Voice Inversion Descrambling can be enabled in demodulation mode FM only. This
function filters a 4 kHz wide band around the Inversion Descrambling Frequency (fIDF).
The filtered band is inverted around (mirrored to) the Inversion Descrambling Fre-
quency and mixed down to 2 kHz.

The voice inversion descrambling properties are set as follows:

● Voice Inversion Descrambling
– Via CONF-F4(General) – "Voice Inversion Descrambling"

● Inversion Descrambling Frequency
– Via CONF-F4(General) – "Inversion Descrambling Frequency", to setup the fre-

quency against which the speech communications are mirrored.
– When Voice Inversion Descrambling is enabled via SCAN-F2(Param) – "Inver-

sion Descrambling Frequency".

Associated SCPI commands:

Voice inversion descrambling: SYSTem:AUDio:DEModulator:INVerse[:STATe]
on page 352

Inversion descrambling frequency: SYSTem:AUDio:DEModulator:INVerse:
FREQency on page 351

Level Measurement

During a level measurement, all of the level values within the demodulation bandwidth
are evaluated by a detector and output as a level value. Depending on the selected
measurement mode (periodic or continuous), level values are grouped together within
a defined measurement time (periodic) or measured values for the current detector are
output on an ongoing basis (continuous).

The following detectors are available for level measurements:

Max Peak Maximum level

Average Arithmetic average of level

RMS Power-based averaging of levels

Sample Current single level value

Averaging (Average and RMS) is performed based on the (linear) µV values and NOT
using the (logarithmic) dBµV values.

Receiver Section



OperationR&S®PR100

45Operating Manual 4080.0966.02 ─ 13.00

These level detectors can be selected as follows:

● Via the configuration: CONF- F1(RX) – "Level Type"
● Via the LEVEL key (field 4 in the front view (Figure 3-1))

The selected detector is shown in the top bar of the display under "LEVEL".

The measurement time for the detector can be set between 500 µs and 900 s as fol-
lows:

● Via the configuration: CONF- F1(RX) – "Measure Time"
● In FFM mode via SCAN-F2(Param) – "Measure Time"
● In PSCAN mode via SCAN-F5(Param) – "Measure Time"

The measurement time also influences the averaging of the IF spectrum.

The measurement time mode can be switched between fixed measurement time and
standard measurement time using CONF- F1(RX) – "Measure Time Mode".

In the "Standard" mode, the measurement time is not a fixed value. Instead, it is auto-
matically adapted to the bandwidth.

The measurement mode can be switched between "Continuous" and "Periodic" as fol-
lows:

● CONF- F1(RX) – "Measuring Mod Mode" or
● In FFM mode via SCAN-F2(Param) – "Measuring Mod Mode"

In "Periodic" mode, the detectors are reset to zero at the end of the selected measure-
ment time; the summarized level value is output. The "Sample" detector returns the
single level value at the end of the measurement time.

In "Continuous" mode, for "Average" and "RMS" the selected measurement time is
interpreted as a time constant for an RC filter so that a sort of sliding averaging is per-
formed. For "Max-Peak", the settings are configured so the rise time constant = 0 and
the decay time constant = measurement time. This means that new peak values are
immediately accepted and then decay with the set measurement time.

To avoid long setting times, the sliding average value is preset to the average value
("Average" and "RMS") or the peak value ("Max-Peak") for a measurement time inter-
val as soon as other receive parameters are set, e.g. for each step in MSCAN and
FSCAN.

In "Continuous" mode, the current detector value is read out and displayed every
200 ms.

To perform correct level measurements, the demodulation bandwidth of the
R&S PR100 must also be set appropriately for the signal. For example, a level mea-
surement involving a signal with a width of 120 kHz must be performed with the
demodulation bandwidth set to a value of at least 120 kHz or larger.
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Associated SCPI commands:

Detector: [SENSe:]DETector[:FUNCtion] on page 311

Measurement mode: MEASure:MODE  on page 255

Measurement time + measurement time mode: MEASure:TIME  on page 256

Tonal Audio Output

The magnitude of the level can also be output audibly using a level tone.

The higher the level, the higher the tone. The level pitch can be enabled/disabled via:

● RX – F5(Tone)
● In the configuration via CONF- F1(RX) –"Tone"

The level tone properties can be set via the configuration as follows:

● CONF- F1(RX) –"Tone Mode" Only tone or audio + tone
● CONF- F1(RX) –"Tone Gain" Tone pitch change in relation to Level change

The tone threshold, i.e. the level value which is assigned to a tone at 400 Hz can be
set between -14 dBµV and +94 dBµV.

● Via the configuration: CONF- F1(RX) – "Tone Threshold"
● Via the "MST" rotary knob (top center) if the level tone was enabled immediately

beforehand via RX- F5(Tone).
In this case, the green "TONE" LED on the top will light up; the TONE field in the
bottom bar is enabled (green) and the level value for the tone threshold is dis-
played at the top right.
Press in on the MST rotary knob to toggle the function of the knob between
MGAIN, squelch and tone. The current setting is indicated by the green LEDs on
the top side.

Level streaming via LAN

For a description of how to output a level stream via LAN, see section Chapter 6.1.5,
"CW Streaming", on page 452.

Associated SCPI commands:

Tone on / off: OUTput:TONE[:STATe] on page 284

Only tone / with audio: OUTPut:TONE:CONTrol on page 283

Tone threshold: OUTPut:TONE:THReshold on page 285

Tone gain: OUTPut:TONE:GAIN on page 283

Level stream start: TRACe|DATA:UDP:DEFault:FLAG[:ON] on page 393

Enable level measurement: [SENSe:]FUNCtion[:ON] on page 324

Enable level stream: TRACe|DATA:UDP:FLAG[:ON] on page 395
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Squelch

The squelch can be enabled and disabled as follows:

● Via RX – F4 (SQL)
● Via the configuration: CONF – F1(RX) – "Squelch"
● Via the U1 and U2 user keys (top side) if they were assigned "Squelch SQL On/

Off" in the configuration menu via CONF- F4(General) –"User Key 1[2]" -"SQL On/
Off".

The squelch level can be set between -30 dBµV and +110 dBµV.

● Via the configuration: CONF- F1(RX) – "Squelch Level"
● Via the "MST" rotary knob (top side center) if the squelch was enabled immediately

beforehand via RX- F4(SQL).
In this case, the green "SQL" LED on the top will light up; the SQL field in the bot-
tom bar is enabled (green) and the SQL value is displayed at the top right; see
Figure 3-12.
Press in on the MST rotary knob to toggle the function of the knob between
MGAIN, squelch and tone. The current setting is indicated by the green LEDs on
the top side.

Figure 3-12: Squelch level adjusted with rotary knob

Associated SCPI commands:

Switch squelch on/off: OUTput:SQUelch[:STATe] on page 280

Squelch level: OUTPut:SQUelch:THReshold [:UPPer] on page 281
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3.6.2  FFM, Fixed Frequency Mode

The results for the fixed frequency mode (assuming they were generated in the receive
section) are shown in the RX display. Refer to the section Chapter 3.8, "Graphical User
Interface (GUI)", on page 70 for the information displayed in FFM mode.

In FFM mode, two independent sets of parameter settings (frequency, squelch,
bandwidth, demodulation mode, etc.) can be saved so the user can quickly switch
between the different settings. These sets are known as A and B. The set that is cur-
rently enabled is indicated using the

and

icons in the top left part of the display.

The user can toggle between set A and B with RX-F1(VFO-A / VFO-B).

This makes it possible to quickly toggle between two parties engaged in a voice con-
versation.

One data set can also be copied to the other using RX-F2(A=>B); the active data set is
always copied to the inactive data set in this manner.

Moreover, it is also possible to copy the data sets for MSCAN (see Chapter 3.9, "Mem-
ory System", on page 90) to set A or B as follows:

● Enable MSCAN mode; press SCAN-F1 and select "MSCAN"
● Select the desired MSCAN data set using the front rotary knob or by making a

numeric entry
● Copy the data set to A or B with RX-F1(M => A) or RX-F1(M => B)

The downconverter provides an intermediate frequency band with a maximum width of
10 MHz around the selected RX frequency.

Setting Receive Frequency

The RX frequency can be set interactively in three different ways:

● Numeric entry on the keypad
● Front rotary knob (field 12 in figure Figure 3-1)
● Top rotary knob (flywheel top right)

The two rotary knobs behave differently:

The front rotary knob is display-oriented, meaning each click of the knob shifts the
spectrum by one pixel (Note that the display width is 640 pixels). Thus the frequency
step per click depends on

● In FFM mode, it depends on the selected IF bandwidth
● In PSCAN mode, it depends on the entire scan frequency range

The top rotary knob is set for fixed frequency steps, independent of the displayed fre-
quency excerpt. This frequency step can be set in the configuration menu using the
key sequence CONF - F4(General) - "Flywheel Stepsize" in the range between 1 Hz
and 500 MHz per step.
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Associated SCPI commands:

Set RX frequency: [SENSe:]FREQuency[:CW|FIXed] on page 313

Set flywheel stepsize: [SENSe:]FREQuency[:CW|FIXed]:STEP[:INCRement]
on page 314

Automatic Frequency Control

Automatic frequency control (AFC) can be switched on and off as follows:

● Via the AFC key (field 4 in Figure 3-1)
● Via the configuration: CONF- F1(RX) – "Automatic Frequency Control"

The AFC status on/off is shown in the top bar of the display under "AFC".

Associated SCPI commands:

Switch AFC on/off: [SENSe:]FREQuency:AFC on page 312

Setting IF Bandwidth

The IF bandwidth (IF span) can be set as follows:

Activate the zoom mode via the key sequence DISP-F3(Zoom) (See Figure 3-1) and
adjust the bandwidth using the up/down cursor keys (field 10 in Figure 3-1).

IF bandwidths between 10 MHz and 1 KHz can be set in steps of 10-5-2.

The IF bandwidth also indirectly sets the visible frequency resolution (IF bandwidth /
640 pixels) and the frequency resolution of the saved IF data (IF bandwidth / 1600 fre-
quency points). This means that with a 1 kHz IF bandwidth, a frequency resolution of
0.625 Hz can be obtained.
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Figure 3-13: Zoom of the IF bandwidth / frequency resolution

Associated SCPI commands:

Set IF bandwidth: [SENSe:]FREQuency:SPAN on page 320

Gain Control

The gain control can be switched between automatic gain control (AGC) and manual
gain control (MGC). This only influences the demodulation audio output. In MGC
mode, full-scale deflections between -30 dBµV and +110 dBµV are available regard-
less of whether the attenuator pad is enabled.

The user can toggle between manual and automatic gain control as follows:

● Via the configuration: CONF- F1(RX) – "Manual Gain Control"
● Via the RX menu: RX- F3(MGC)
● In addition, the U1 and U2 user keys (top side) can be assigned with "MGC On/Off"

in the configuration menu via CONF- F4(General) –"User Key 1[2]" -"MGC On/Off".

The MGC full-scale deflection can be set as follows:

● Via the configuration: CONF- F1(RX) – " Manual Gain"
● Via the "MST" rotary knob (top side center) if manual gain control was enabled

immediately beforehand via RX- F3(MGC).
In this case, the green "MGAIN" LED on the top will light up; the MGC field in the
bottom bar is enabled (green) and the MGC value is displayed at the top right; see
Figure 3-1.
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Press in on the MST rotary knob to toggle the function of the knob between
MGAIN, squelch and tone. The current setting is indicated by the green LEDs on
the top side.

Figure 3-14: Manual gain control activated

Associated SCPI commands:

Toggle AGC/MGC: [SENSe:]GCONtrol:MODE on page 327

Set MGC gain: [SENSe:]GCONtrol[:FIXed | MGC] on page 325

External / Internal Reference Frequency

The 10 MHz reference frequency in the R&S PR100 can be generated internally or
obtained from an external source (BNC female connector "REF IN" on left side of
R&S PR100; see Chapter 3.3.6, "External Reference Input", on page 29). The level of
the external reference signal must be greater than 0 dBm.

Internal/external toggling as follows:

CONF – F1(RX) – "Frequency Reference"

If the external reference is not detected within 3 seconds of configuration to external
reference setting, an error is displayed on the screen.
The external reference indicator icon or status in the RX configuration menu also
shows the lock status.
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Figure 3-15: External Frequency Reference not in lock warning

Associated SCPI commands: [SENSe:]ROSCillator:SOURce on page 337

Uncontrolled IF Output

IF output – The uncontrolled IF (21.4 MHz) is available on the BNC female connector
"IF WB" (on left side of R&S PR100); see Chapter 3.3.7, "IF Output", on page 29.

The IF-output is always switched ON: CONF – F1(RX) – "IF Output"

Associated SCPI commands:

Switch IF output on/off: OUTput:IF[:STATe] on page 279

Direct Conversion Threshold

In the lower frequency range, the R&S PR100 makes use of direct reception, i.e. no
frequency conversion in the downconverter. The switchover point between direct
reception and frequency conversion can be set in the range between 20 MHz and
30 MHz:

CONF – F1(RX) – "Direct Conversion Threshold".

Associated SCPI commands:

Direct conversion threshold: [SENSe:]FREQuency:CONVersion:THReshold
on page 313
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BFO Oscillator Frequency

The frequency of the beat frequency oscillator (BFO; used to listen to unmodulated
CW carriers) can be set between 0 Hz and 8000 Hz:

CONF – F1(RX) – "BFO Frequency"

Associated SCPI commands:

BFO oscillator frequency: [SENSe:]DEModulation:BFO:FREQuency on page 311

Attenuator Pad

The 10 dB attenuator pad can be enabled in the R&S PR100 which simultaneously
switches off the 20 dB preamplifier, resulting in 30 dB lower input sensitivity. The
attenuator pad works up to 3.5 GHz, but not in the direct reception path.

The attenuator pad is switched on/off as follows:

● Using the ATT key (field 4 in figure Figure 3-1)
● Via CONF – F1(RX) – "Attenuator"

The current status of the attenuator pad is shown in the top bar of the display under
"ATT".

Associated SCPI commands:

Switch input attenuation on/off: INPut:ATTenuation:STATe  on page 250

Overload Indicator

An overload is indicated with a red arrow at the top right of the display; see Fig-
ure 3-16.

A maximum input level of +20 dBm (100 mW) is permissible at the RF input. No DC
component is allowed in the input signal.

Without the attenuator pad enabled, an overload is displayed starting at a level of
approximately 85 dBµV / -22 dBm. With the attenuator pad, the corresponding values
are approximately 115 dBµV / +8 dBm.

Even before reaching the overload level, strong signal distortions can be encountered
as seen in figure below.
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Figure 3-16: Overload indication

Occupied bandwidth measurement (OBW)

Occupied bandwidth measurement is available only in FFM mode. OBW shows the fol-
lowing measurement results:

● Occupied bandwidth
● Maximum occupied bandwidth
● Channel power

Depending on the display selection view, the measurement is displayed slightly differ-
ently. Refer to section Chapter 3.8.2, "RX Display", on page 71 and Chapter 3.8.3.7,
"Occupied Bandwidth Measurement (OBW)", on page 79 for more details.

OBW and Polychrome (PR100-PC option)
Either Occupied Bandwidth measurement or Polychrome measurement can be activa-
ted at any one time only. Turning on one of this measurements will automatically turn
off the other activated measurement.
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Figure 3-17: Occupied bandwidth settings

The occupied bandwidth setting parameters can be adjusted as follows:

SCAN -> Param -> "Occupied Bandwidth".

OBW Meas Mode

The occupied bandwidth measurement mode is used to configure "XDB", "BETA%" or
"OFF" measurement mode. The "XDB" and "BETA%" setting value will be enabled
when the respective measurement mode is selected. Selection of "OFF" will disabled
the "Occupied Bandwidth" menu item.

OBW measurement mode can be adjusted as follows:

SCAN -> Param -> "OBW Meas Mode" -> "OFF" | "XDB" | "BETA"

Associated SCPI commands

MEASure:BANDwidth:MODE[?]

XDB value

"XDB" measurement mode value can be configured between 0 dB and 100 dB.

OBW XDB can be adjusted as follows:

SCAN -> Param -> "XDB"

Associated SCPI commands

MEASure:BANDwidth:XDB[?]
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BETA% value

"BETA%" measurement mode value can be configured between 0.1% and 99.9%.

OBW BETA% can be adjusted as follows:

SCAN -> Param -> "BETA%" <value>

Associated SCPI commands

MEASure:BANDwidth:BETA[?]

Limit Mode

The limit mode can be toggled between "FULL_SPAN" and "MANUAL". In
"FULL_SPAN" mode, the bandwidth measurement will be conducted over the current
full span. In "MANUAL" mode, two settings of "BW Lower Limit" and "BW Upper Limit"
will provide control over which portion of that the span the measurement to be conduc-
ted.

When the "Limit Mode" is set to "MANUAL", the measurement of the bandwidth can be
fine- tuned in such a way that the neighboring peaks do not interfere with the measure-
ment, even though they appear in the span with a level that can be higher.

As shown in Figure 3-26, when setting the “BW Lower Limit” and “BW Upper Limit” at
the appropriate values in between peaks (the red color bar on top of the spectrum
view), the bandwidth measurement will be very accurate (the green background in the
IF Panorama), even though the neighboring peaks can be higher.

OBW limit mode can be adjusted as follows:

SCAN -> Param -> "Limit Mode" -> "FULL_SPAN" | "MANUAL"

BW Upper and Lower Limit

The BW upper and lower limit settings are used to fine tune the bandwidth measure-
ment in such a way that the neighboring peaks do not interfere with the measurement,
even though they appear in the span with a level that can be higher.

OBW limit mode can be adjusted as follows:

SCAN -> Param -> "BW Lower Limit" <value>

SCAN -> Param -> "BW Upper Limit" <value>

Reset OBW (Max)

The "Reset OBW (Max)" reading is used to reset the current measurement result.
When measurement mode or XDB / BETA% value is changed, the OBW (Max) will
also be reset.

Reset OBW (Max) can be adjusted as follows:

SCAN -> Param -> "Reset OBW (Max)"
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OBW Channel power measurement
To perform accurate OBW Channel power measurement, it is advisable to set the IF-
Pan "Display Mode" to "Normal".

3.6.3  FSCAN

Characteristics

FSCAN mode scans a selectable frequency range using a selectable frequency grid by
setting the receive frequency step-by-step to the next relevant frequency point. All of
the settings described for fixed frequency mode are thus also usable here and apply
globally to the entire scan. They can be modified dynamically during the FSCAN proce-
dure. Settings that influence the scan procedure are new.

FSCAN is activated as follows:

Press SCAN-F1(Mode) and select FSCAN mode.

F3 (Run+) or F2 (Run-) initiates the scan in the up or down direction.

The observation duration for a frequency point depends on whether a signal is
detected during it. A signal is considered to be detected if its level is above the squelch
threshold. If the squelch is switched off, then every frequency point is considered to be
detected.

If no signal is detected, the R&S PR100 switches immediately to the next frequency
point. In case of a constant signal, the observation duration is determined by the dwell
time. If a signal is detected which is then interrupted within the dwell time, the current
frequency point is maintained if the interruption(s) is (are) shorter than the no signal
time. The no signal time always begins anew at the start of each interruption. Interrup-
tions that are longer than the no signal time result in a switch to the next frequency
point as soon as the no signal time has elapsed (but at the latest at the end of the
dwell time).

The dwell time mode can be used to set a finite or infinite dwell time.

In case of an infinite dwell time (and constant signal), the R&S PR100 remains on the
first signal it finds. In this case, the scan can be continued either in the up or down
direction using F3(Run+) or F2(Run-).

The term "scan movement" is used hereafter. The R&S PR100 is in a scan movement
if a scan is performed in FSCAN or MSCAN mode and the R&S PR100 is currently not
in the dwell time or the no signal time.

The parameters dwell time, dwell time mode, no signal time and no signal time mode
(which disables the no signal time, i.e. every interruption switches to the next fre-
quency point) can be set via the configuration as follows:

CONF-F2(Scan) -<Parameter name>.

In addition, the number of sweeps can be set here and the user can select whether to
use a finite or infinite number of sweeps (Scan Cycle Mode).
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The times mentioned above and the number of sweeps can be set within the following
limits:

Parameter min max Resolution Comment

Dwell time 0 s 60 s 0.1 s Infinite also possible

No signal time 0 s 60 s 0.1 s Can be switched off

Sweeps 0 1000 1 Infinite also possible

Influence of the measurement time

For each frequency point, at least one measurement is performed. Not until then it is
possible to make a "signal / no signal" decision. In other words, with long measurement
times even bands without any signals cannot be swept quickly.

This first measurement is part of the scan movement and is not contained in the dwell
time. Accordingly, at frequency points with a signal, the following relationship holds:

Total dwell time = Measurement time + Dwell time

If necessary, the last measurement time is shortened.

Example: Measurement time 5 s, Dwell time 6 s -> Total dwell time 11 s

Output during the scan procedure

Level and frequency values as well as spectra (around the current receive frequency)
are output during the scan on an ongoing basis.

If a signal was detected, it can be output during the dwell time via the loudspeaker and
via LAN in the form of a trace, audio or I/Q stream. During a scan movement, no
streams and no audio are output.

Suppress list

FSCAN execution is influenced by the above settings as well as by a suppress list con-
taining frequency ranges to be skipped.

Each frequency range in the suppress list contains a start frequency, an end frequency
and an optional descriptive text. Frequency points in the FSCAN frequency grid which
lie within one of these ranges are skipped.

For more details on the suppress list, please see Chapter 3.9, "Memory System",
on page 90.

Suppress frequency ranges can also be copied with a single keypress from the current
R&S PR100 settings as long as no scan movement is underway:

SCAN-F1(FSCAN). [Activate FSCAN mode] – F6(More)-F2(Suppress).

The current bandwidth around the current receive frequency is copied as the suppress
range. It is possible to eliminate emitters of no interest from the current FSCAN and
also to suppress signals by setting the frequency manually.

If it is desired to reenable a currently suppressed frequency range, it can be set to
inactive or deleted in the editor for the suppress list.
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The (receive) bandwidth and the FSCAN stepsize are two independent quantities and
can be set independently of one another.

Adding to Memory list

Current frequency points can also be copied with a keypress to the memory list (see
Chapter 3.9, "Memory System", on page 90) which serves as a basis for the
MSCAN. Proceed as follows:

SCAN-F1(FSCAN), [Activate FSCAN mode] – F6(Next)-F3(Memory List)

The captured frequency points are written by default starting at position 600 in the list.

Here too, it is not possible to copy the frequency point during a scan movement.

FSCAN Specific Settings

The following FSCAN-specific settings can be copied. It is assumed here that the
R&S PR100 is already in FSCAN mode.

The scan start frequency, scan stop frequency and FSCAN stepsize can be set as fol-
lows:

● SCAN-F5(Param) - "Scan Start Frequency" / "Scan Stop Frequency" / "Freq Scan
Stepsize"

● Or via the configuration menu: CONF- F2(Scan) - "Scan Start Frequency" / "Scan
Stop Frequency" / "Freq Scan Stepsize"

The remaining FSCAN settings control the movement from one frequency point to the
next.

Associated SCPI commands:

FSCAN mode on (SWEEP = FSCAN): [SENSe:]FREQuency:MODE on page 315

Frequency limits: [SENSe:]FREQuency:STARt on page 321, [SENSe:
]FREQuency:STOP on page 322

Frequency stepsize: [SENSe:]SWEep:STEP on page 342

Dwell time: [SENSe:]SWEep:DWELl on page 340

No signal time: [SENSe:]SWEep:HOLD:TIME on page 341

Number of sweeps: [SENSe:]SWEep:COUNt  on page 339

Scan up/down: [SENSe:]SWEep:DIRection on page 340

Start scan: INITiate[:IMMediate] on page 249, INITiate:CONM[:
IMMediate] on page 249

Abort scan: ABORt on page 223

Insert frequency point in suppress list: [SENSe:]SWEep:SUPPress on page 343

Read out data via LAN: TRACe|DATA:FEED:CONTrol on page 377, TRACe|DATA[:
DATA]? on page 375

Receiver Section



OperationR&S®PR100

60Operating Manual 4080.0966.02 ─ 13.00

3.6.4  MSCAN

Characteristics

Like FSCAN mode, MSCAN mode scans individual frequency points. However, unlike
FSCAN mode the parameters for the different points can be set individually, including
the frequency.

These points are saved in the memory list, which is accessible via MEM-F4(Edit Mem-
ory).

For more details on the memory list, please see Chapter 3.9, "Memory System",
on page 90

The parameters for a MSCAN point are listed below:

Table 3-2: Parameters for an MSCAN point

RX frequency 1 Demodulation 2

Bandwidth 3 Attenuator pad 4

Squelch on/off 5 Squelch level 6

Antenna number 7 AFC on/off 8

Frequency point active 9 Descriptive text 10

The numbers in this table refer to Figure 3-18

MSCAN is activated as follows:

● Press SCAN-F1(Mode) repeatedly until MSCAN mode appears
● Or press the Freq/Mem key (below F6)

F3 (Run+) or F2 (Run-) initiates the scan in the up or down direction.

MSCAN Specific Settings

The following MSCAN-specific settings can be made. It is assumed here that the
R&S PR100 is already in MSCAN mode.

First memory location for scan

● Via the configuration: CONF-F2(Scan) –"Scan Start Line"

Last memory location for scan

● Via the configuration: CONF-F2(Scan) –"Scan Stop Line"
● Via SCAN – F5 (Param) - "Scan Stop Line"

The MSCAN sweeps across all of the frequency points between the first and last
memory locations that are activated.

Usage of the squelch parameters saved for the frequency point

● Via the configuration: CONF-F2(Scan) –"Use Squelch From Memory"
● Via SCAN – F5 (Param) - "Use Squelch From Memory"
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If "Use Squelch From Memory" is activated, the squelch level as well as the
squelch on/off setting is taken from the saved frequency point; otherwise, the
R&S PR100's current squelch settings are used. In this case, the squelch settings
can be dynamically modified by the user during the scan.

Besides these settings, for MSCAN the parameters dwell time, dwell time mode, no
signal time and no signal time mode as well as the number of sweeps can also be set
via the configuration as follows:

CONF-F2(Scan) - <Parameter name>

The timing logic for the frequency stepping, the influence of the measurement time and
the outputs during the scan procedure are the same for MSCAN as was previously
described for FSCAN.

Note, however, that frequency points are skipped if their antennas are not included.

MSCAN Operation

MSCAN operation will now be discussed based on the below figure.

Figure 3-18: MSCAN screen

In MSCAN mode, the display contains at the top left an "M" with a blue background
(12, red in the above figure). In this mode, the front rotary knob and the numeric key-
pad are not used to adjust the frequency. Instead, they control the list position in the
memory list, i.e. they select the currently valid frequency point in the list. As always, the
top rotary knob controls the RX frequency.
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The data relevant to the frequency point has been numbered in Figure 3-18 and descri-
bed in Table 3-2.

Field 11 is the name of the frequency point in the memory list.

Field 13 shows whether a scan is running along with the first and last memory loca-
tions set by the user.

The data for the current frequency point can be modified, but not during a scan move-
ment as before.

The detector can be changed using the LEVEL key even during a scan movement.

The squelch parameters (squelch level and squelch on/off) can be modified during a
scan movement only if interactive squelch was selected as follows:

F5(Param) – "Use Squelch From Memory" -> Off

The current settings (even after a modification) can be saved in the current frequency
point using F6(More) – F3(Direct Save) except during a scan movement.

Suppression of frequency points at a keypress is possible outside of a scan movement
as follows: F6(More) - F2(Suppress).

The affected frequency point is deactivated in the memory list and can be reactivated
using the memory list; see Chapter 3.9, "Memory System", on page 90. In other
words, in MSCAN mode "Suppress" affects the memory list and not the suppress list.

Associated SCPI commands:

MSCAN mode on: [SENSe:]FREQuency:MODE on page 315

First / last frequency point in memory: [SENSe:]MSCan:LIST:STARt on page 333,
[SENSe:]MSCan:LIST:STOP on page 334

Select current frequency point: [SENSe:]MSCan:CHANnel on page 327

Squelch off frequency point / interactive: OUTPut:SQUelch:CONTrol on page 280

Wait dwell time per frequency point, always / only for signal: [SENSe:]MSCan:
CONTrol[:ON] on page 329

Dwell time: [SENSe:]MSCan:DWELl on page 331

No signal time: [SENSe:]MSCan:HOLD:TIME on page 332

Number of sweeps: [SENSe:]MSCan:COUNt on page 330

Scan up/down: [SENSe:]MSCan:DIRection on page 330

Start scan: INITiate[:IMMediate] on page 249, INITiate:CONM[:
IMMediate] on page 249

Abort scan: ABORt on page 223

Insert frequency point in suppress list: [SENSe:]SWEep:SUPPress on page 343

Read out data via LAN: TRACe|DATA:FEED:CONTrol on page 377, TRACe|DATA[:
DATA]? on page 375
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3.6.5  HSCAN

The HSCAN mode is available only if the Global Positioning System option is installed;
see Chapter 1.7, "Ordering Information", on page 15.

Characteristics

The purpose of the horizontal scan - or HSCAN - mode is to have a better representa-
tion of the power level detected in the receiver over different azimuths, and thus help to
estimate the bearing of the signal. When a directional antenna and compass are used,
the power bar displays the power level on a particular azimuth, but it is difficult to have
a global picture of its polar pattern.

The HSCAN mode allows the user to have a visual representation of this information,
by recording and plotting the power level vs the azimuth in a polar diagram. This is
useful when there is more than one main angle of incidence of the signal, which can be
caused by reflection or interference. The secondary lobes in the reception pattern
(caused by reflection and interference) can be easily be identified.

The power level measurement is based on the detector, bandwidth and measurement
mode and time settings of the receiver. The angle is retrieved from the compass read-
ing which, in a typical scenario, will be provided by the integrated electronic compass
of an antenna like the HL300 or HE400 (variant with electronic compass).

Every time a new compass reading is retrieved, the power level is read and the pair
<power level, azimuth> is stored. This is done approximately every 200 ms with the
current implementation. The maximum number of pair values that can be stored and
represented in the polar diagram is 1000, allowing the user to continuously record data
for approximately 200 seconds. A warning message will be displayed at the moment
when the limit of points is reached and the scan will be automatically stopped.

HSCAN Operation

The recommended display mode for HSCAN is RX, since it shows a full sized compass
rose in which the polar diagram is easier to read. The figure below shows the HSCAN
specific items of this view. Please note that the compass rose will not be displayed
unless it is enabled in the configuration settings (CONF -> F3 (Display) -> Display
GPS / Compass).
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Figure 3-19: HSCAN Screen, RX display mode

The screen is different as compared with the classic compass rose. The following list
describes the main aspects related to the HSCAN mode.

1. 'Compass Azimuth' label displays the current compass azimuth reading.

2. 'Bearing Azimuth' label displays the estimated bearing, either automatically estima-
ted or manually overridden.

3. 'Polar Level Reference' label displays the power level corresponding to the polar
points which fall on the outermost circle of the diagram.

4. Bearing azimuth polar line, in green. This bearing azimuth polar line will not be
shown if no data has been captured yet, or if the automatic bearing mode is dis-
abled (and no bearing has been manually set).

5. Compass azimuth polar line, in yellow. It is shown whenever the compass reading
is valid. If the reading is invalid due to excessive rolling or pitching, the compass
azimuth line will become red.

6. Current power level indicator. The small circle on the compass azimuth line shows
the current power level based on the polar level reference.

7. Polar grid scale. The outermost circle represents the polar level reference and
each next inner circle represents 3 dB less from this reference. Therefore, any
measured level below 15 dB from the reference will fall in the center of the dia-
gram.
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The soft keys associated to the SCAN key during HSCAN mode are:

● F1 (Mode): Shows the vertical menu to select a different scan mode.
● F2 (Param): Shows the vertical menu to configure the measurement mode and

time.
● F3 (Run): Initiate, pause or resume the scan.
● F4 (Clear): Clears the current captured data.
● F5 (Override Bearing): Sets the bearing of the signal to the current compass azi-

muth and switches off the automatic bearing mode.
● F6 (Auto Bearing): Toggles on and off the automatic bearing mode. Note: If the

bearing was manually set (F5), it will be lost when the auto bearing is switched on.
The new bearing azimuth will be estimated based on the captured data. If no data
was captured yet, the bearing azimuth remains undefined.

Preconditions to run HSCAN
● Make sure that the compass rose is displayed. Otherwise, use CONF -> F3 (Dis-

play) -> Display GPS / Compass to enable it.
● Make sure that the compass source is properly configured in CONF -> F4 (Gen-

eral) -> Compass Data Source. The yellow line representing the compass azimuth
should be shown on the compass rose.

● Set the receiver frequency, bandwidth, detection mode, measurement time and
mode according to the nature of the signal under consideration. Take note that
since the capture rate for the points in the diagram is about one each 200ms, the
recommended measurement time is also 200 ms.

● Set the squelch according to the signal levels. If the signal level does not reach the
squelch level, no polar points will be captured.

Steps to perform a HSCAN

1. Press SCAN -> F1 (Mode) and select HSCAN in the vertical menu.

2. Save any previously captured diagram using FILE -> F5 (Save Polar) if necessary
and press SCAN -> F4 (Clear) to clear the compass rose.

3. Press SCAN -> F3 (Run) to start capturing measurement points and start rotating
the antenna at a regular pace sufficient to complete a full 360º in about 20 to 30
seconds. The SCAN -> F3 (Run) softkey will be toggled. White dots representing
the power level for the corresponding azimuth will be shown on the compass rose.

4. If needed, press SCAN -> F3 (Run) to pause/resume the scan.

5. If the automatic bearing estimation is on, a green azimuth line will be shown on the
compass rose representing the estimated bearing. Toggle the automatic bearing
estimation using SCAN -> F6 (Auto Bearing). To override this automatic estimation,
point the antenna to the desired direction and press SCAN ->F5 (Override Bear-
ing). The current compass azimuth will be stored as the bearing of the signal.
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Tip to improve the bearing accuracy
Due to the nature of some signals, it is considered a good practice to sweep in a sway-
ing manner near the lobes of interest, capturing a higher number of points in the graph,
forming a sort of density graph. This will help to better identify the shape of the lobe
and therefore estimate a more accurate bearing.

Exporting the captured data

To export the captured data to a file in the SD card, press [FILE] -> F5 (Save Polar). A
CSV file will be created containing:

● Start and stop time of the acquisition.
● Main receiver parameters: Center frequency, bandwidth, level detection mode,

measurement mode and measurement time.
● GPS location coordinates, if available.
● Automatically estimated bearing and manually overridden bearing.
● List of <power level, azimuth> pairs representing the polar diagram.

If the captured data has a valid GPS position, the GPS position will also be saved and
linked to the saved polar data.

FILE -> F5 (Save Polar) function is only available in HSCAN mode and it will not be
available if CONF -> Display -> Display Max Hold is enabled.

Integration with map and triangulation

Bearings obtained using the HSCAN feature can be used for triangulation in the map
view (with option R&S PR100-GPS, see Chapter 3.13.8, "Global Positioning System",
on page 150). Once both a bearing (either automatically or manually estimated) and
valid GPS position are available, it will be shown on the map view with the captured
polar points. If the current position is saved, the bearing and captured polar data will be
stored along with it.

If no bearing is available (no HSCAN scan was performed; no auto or manual bearing
was set), the map view will show the compass azimuth for the current position.

Using the polar nulls for bearing estimation
Some antennas have deep nulls on their radiation pattern which might be sharper than
the main lobe. Using these nulls as a guide to manually estimate the bearing of the sig-
nal can be useful. However, please note that with different antennas (or with the same
antenna but on different polarization), the location of nulls on the radiation pattern
might be different. Most importantly, the nulls are not always located at 180 degrees
from the maximum.
Check the documentation of the antenna being used in order to have a better under-
standing of its radiation pattern and, subsequently, the polar diagrams that will result
from a horizontal scan.
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3.7  Spectral Section

Besides levels, the R&S PR100 can also display spectra ("traces"). These traces are
generated using a fast Fourier transformation (FFT) as shown in figure Figure 1-2. In
FFM, FSCAN, MSCAN and HSCAN modes, the IF bandwidth around the current
receive frequency is displayed. In PSCAN mode (see Chapter 3.13.2, "Panorama
Scan", on page 122), a spectrum can be displayed across multiple IF bandwidths. The
R&S PR100 normally generates a spectrum every 50 ms. The spectra are displayed
directly, or they undergo averaging or similar processing.

The parameters that influence the content of the spectrum are discussed below. For
information on the display and evaluation of the spectrum, please see section Chap-
ter 3.8, "Graphical User Interface (GUI)", on page 70.

The following parameters influence the content of the spectrum:

IF bandwidth In steps between 10 MHz and 1 kHz

Measurement time Also used by RX

IF display mode Normal, MIN HOLD, AVG, MAX HOLD

Measurement mode Periodic/continuous, for receive and spectral sections respectively

RX stands for FFM, FSCAN, MSCAN and HSCAN in the table.

The IF bandwidth indirectly influences the spacing between two frequency points (reso-
lution bandwidth, RBW) since the bandwidth of an IF is always broken down into 1600
frequency intervals.

Measurement time: In FFM, FSCAN, MSCAN and HSCAN modes, the spectrum dis-
play is normally updated every 50 ms. In PSCAN mode, a new IF block is added to the
spectrum after the measurement time elapses. This measurement time is also used in
the receive section.

IF display mode has the following possibilities:

Normal – Display the current spectrum. In PSCAN mode, the current spectrum at the
end of the measurement time is used.

AVG – Form the average value over the measurement time. This is a sliding average
value (time constant = measurement time) for FFM, FSCAN, MSCAN and HSCAN . In
PSCAN mode, at the end of the measurement time the average value for all of the IF
spectra within the measurement time is computed and added to the display.

MIN HOLD, MAX HOLD – Analogous to AVG; the minimum or maximum value within
the measurement time is displayed for each frequency point.

The measurement mode determines whether measured values are delivered at the
end of a measurement time (periodic) or also during the measurement time (continu-
ous). This can be set separately for spectra and level values.
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3.7.1  Settings in FFM, FSCAN, MSCAN, HSCAN

In FFM, FSCAN, MSCAN and HSCAN modes, the parameters listed above can be set
as follows:

IF bandwidth

● DISP-F4(Zoom) – Cursor keys up / down (beside lock button)

Measurement time

● Previously described under measurement time

IF display mode

● Via the configuration: CONF-F3(Display)-"IF-PAN Display Mode"
● Via DISP-F2(Range)- "IF-PAN Display Mode"

IF panorama = IF spectrum from FFM, FSCAN, MSCAN, HSCAN.
RF panorama = PSCAN spectrum.

Measurement mode

● CONF- F1(RX) – "Measuring Trace Mode" or
● (only FFM) SCAN-F2(Param)- "Measuring Trace Mode"

Associated SCPI commands:

IF bandwidth: [SENSe:]FREQuency:SPAN on page 320

Measurement time: MEASure:TIME  on page 256

Measurement mode: MEASure:MODE  on page 255

Display mode: CALCulate:IFPan:AVERage:TYPE on page 223, CALCulate:
PSCan:AVERage:TYPE on page 228

3.7.2  Configuring the Input and Output

This section describes how to configure the input and output controls on the
R&S PR100, meaning the keypad, rotary knobs and loudspeaker.

Locking Input

The front keypad and the front rotary knob can be disabled as follows:

LOCK – F2(Lock Front)

The front and top keypad and all of the rotary knobs/flywheels can be disabled as fol-
lows:

LOCK – F1(Lock All)

Unlock as follows:

LOCK – F6(Unlock)
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The top rotary knob can be separately disabled and enabled using the top LOCK key.

Volume

The volume of the keyclicks can be set using

CONF – F4(General)- "Keyclicks".

The volume of the system beeper used to warn about illegal user input, for example,
is set as follows:

CONF – F4(General)- "System beeper"

These signals as well as the audio output can be muted as follows:

● CONF – F4(General)- "Audio Mute" or with
● LOCK-F3(Audio Mute)

User Keys

The function of the top user keys U1 and U2 can be configured as follows:

CONF- F4(General) –"User Key 1[2]".

MST Rotary Knob

The function of the MST rotary knob on the top side cannot be configured since it is
dependent on the preceding operation. The MST rotary knob controls one of these
functions:

● MGC gain
● Squelch level
● Tone threshold

The function that is currently activated is indicated by the green LEDs on the top side.
The function can be toggled by pressing in on the MST rotary knob.

Switching on the MGC gain, squelch level and tone threshold via

● RX-F3(MGC)
● RX-F4(SQL)
● RX-F5(Tone)

also causes toggling to the most recently activated function.

Associated SCPI commands:

Keyboard lock: SYSTem:KLOCk on page 366

Volume for keyclicks: SYSTem:KCLick:VOLume on page 366

Volume for system beeper: SYSTem:BEEPer:VOLume  on page 355

Audio mute: SYSTem:AUDio:VOLume  on page 354
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3.8  Graphical User Interface (GUI)

This section describes settings and procedures involved in the presentation of the
results on the GUI.

PSCAN-specific GUI information can be found in section Chapter 3.13.2, "Panorama
Scan", on page 122.
DF-specific GUI information can be found in section Chapter 3.13.9, "Direction Finder",
on page 169.

3.8.1  Display Modes

The following display modes are available for presenting results:

● RX
● Spectrum
● Waterfall

They can be displayed individually or combined for the additional display modes:

● RX + Spectrum
● Spectrum + Waterfall
● Dual Spectrum (Only for PSCAN)

The display modes can be switched using:

DISP - F1(Display Mode)

Associated SCPI commands:

Switch display mode: DISPlay:WINDow on page 244

Switch dual screen on / off: DISPlay:WINDow on page 244

3.8.1.1  RX + Spectrum Display

The RX + Spectrum display combines the RX and Spectrum displays into the top and
bottom half of the screen respectively.

The Spectrum display is described as part of RX + Spectrum Display in Figure 3-23.

3.8.1.2  Spectrum + Waterfall

The Spectrum + Waterfall display combines the Spectrum and Waterfall displays into
the top and bottom half of the screen respectively.
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Figure 3-20: Display of spectrum and waterfall

The waterfall display appears in the above figure, in the lower half of the image. The
waterfall shows the behavior versus time of the spectrum. Its horizontal axis represents
the spectrum's frequency axis and its vertical axis represents time. The latest spectra
appear at the top edge. The level is color-coded.

The waterfall display requires significant computing power and is thus disabled under
certain operating circumstances, e.g. when recording data or when outputting data
streams via LAN. The waterfall can only be used for PSCAN spectra.

3.8.2  RX Display

The RX display can be presented either as subwindow or as a full screen as shown
here in the below figure.

The RX display is described in the below figure and Figure 3-22.
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Figure 3-21: RX display

The RX display can be presented using the full screen with DISP-F1(Display
Mode)-"RX".

The RX display contains the following information (from top to bottom):

● Activated antenna (HE-200 20 MHz to 200 MHz)
● Receive frequency (97.3 MHz)
● Selected squelch value, graphically (dark-blue bar)
● Selected squelch value, numerically (+30.0 dBµV)
● Measurement time, numerically (500.0 μs)
● Current level, graphically (striped bar)
● Frequency offset, graphically ("Offset" bar)
● Current level, numerically (+22.6 dBµV)
● Frequency offset, numerically
● Field strength (+46.5 dBµV/m)

The following information is displayed if the occupied bandwidth measurement is acti-
vated.

● OBW, Occupied Bandwidth result
● Max OBW, Maximum Occupied bandwidth result
● ChPwr, OBW channel power measurement result
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The field strength is displayed only if the field strength option is installed; see Chap-
ter 3.13.4, "Field Strength Measurement", on page 138.

The frequency offset indicates the location of the spectral maximum within the selected
demodulation bandwidth.

Figure 3-22: Frequency offset in the RX + Spectrum Display

Level Bar Scaling

The scaling of the level bar can be set via:

DISP - F2(Range)-"Level Bar Low Limit"

DISP - F2(Range)-"Level Bar Range"

and

CONF- F3(Display)-"Level Bar Low Limit"

CONF - F3(Display)-"Level Bar Range".

The autorange function can be used for the level bar as follows:

DISP-F2(Range)-"Level Bar Auto Range"

Associated SCPI commands:

RX scaling: DISPlay:LEVel:LIMit:MINimum on page 237, DISPlay:LEVel:
RANGe on page 238
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RX autorange: DISPlay:LEVel:AUTO on page 237

3.8.3  Spectrum Display

Figure 3-23: Display of RX and spectrum

The spectrum display shown above is discussed in the following table.

No. Explanation

1 Set RX frequency.

Always the current center frequency in FFM, FSCAN, MSCAN and HSCAN.

In PSCAN, the RX frequency is independent of the set PSCAN limits; see "Access to the receive
section" in the Chapter 3.13.2, "Panorama Scan", on page 122.

2 Demodulation window; Demodulation bandwidth of the receive section (500 kHz in figure)

3 Set squelch level (see field 9). Displayed only if the squelch is enabled

4 Level in the currently selected unit (dBµV or dBm)

5 Spectrum type. IF-PAN = IF spectrum, RF-PAN = PSCAN spectrum

6 Current IF center frequency = Set RX frequency

7 Current IF bandwidth for the receive section

8 Resolution bandwidth (bin width) of the spectrum; RBW = IF bandwidth / 1600
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9 The measurement time that has an effect on the level detectors

10 The squelch level that is currently active

3.8.3.1  Max Hold

In addition, the spectrum display allows the user to configure whether a Max Hold line
(red trace as shown in diagram below) is shown:

Figure 3-24: Display of spectrum and waterfall with MaxHold-Line

The Max Hold Line can be enabled/disabled via:

CONF -> Display -> “Display Max Hold”

If the Max Hold line is activated, it can be reset via:

SCAN -> Param -> “Restart Display Max Hold” and updated.

The persistence of the MaxHold line can be configured via:

CONF -> Display -> "Max Hold Persistent Mode".

The persistence line can be displayed for an "infinite" interval or a "user-defined" inter-
val. In the "infinite" setting, the MaxHold line represents the absolute level maximum
from the start of the measurement for each frequency point. In the "user-defined" set-
ting, the "Max Hold Persistent Time" is used to configure the time interval (0.5 s to
60 s) for computation and display of the level maximum for the MaxHold line.
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The current Max Hold line or trace can be saved as a CSV file through FILE -> F5
(Save Max Hold). This function is not available in receiver modes DFFSCAN and
DFMSCAN and it will be enabled only if the Display Max Hold setting is enabled.

3.8.3.2  Demodulation Window

The demodulation window (tag 2 in Figure 3-23) is always displayed as a dark gray
area behind the spectrum. It can be switched on and off as follows:

CONF-F3(Display)-"Demodulation Window Display"

3.8.3.3  Squelch Line

The red line for the squelch level (tag 3 in Figure 3-23) can be switched on and off as
follows:

CONF-F3(Display)-"Squelch Line"

If the display is “Spectrum + Waterfall” and the active mode is FFM, the squelch line
will be hidden when the waterfall is running. The squelch line will only be shown when
the Waterfall HOLD function is enabled.

3.8.3.4  Vertical Scaling

The vertical scaling for the RF spectrum (PSCAN) and the IF spectrum (FFM, FSCAN,
MSCAN and HSCAN) are set individually.

For the IF spectrum in FFM, FSCAN, MSCAN and HSCAN, the scaling can be set as
follows:

DISP-F2(Range)-"IF-PAN Level Ref"

DISP-F2(Range)-"IF-PAN Level Range"

and

CONF-F3(Display)-" IF-PAN Level Ref"

CONF-F3(Display)-"IF-PAN Level Range"

In addition, the autorange function can be used for the IF spectrum as follows:

DISP-F2(Range)-" IF-PAN Autorange"

For the RF spectrum in PSCAN, the scaling can be set as follows:

DISP-F2(Range)-"RF-PAN Level Ref"

DISP-F2(Range)-"RF-PAN Level Range"

and

CONF-F3(Display)-"RF-PAN Level Ref"

CONF-F3(Display)-"RF-PAN Level Range"
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In addition, the autorange function can be used for the RF spectrum as follows:

DISP-F2(Range)-"RF-PAN Auto Range"

To allow the "RF-PAN Auto Range" to be set separately from the "Waterfall Auto
Range", the setting "Not Coupled with PAN Auto Range" must be set in the configura-
tion CONF -> Display -> Waterfall Display -> Waterfall Autorange.

Associated SCPI commands

Scaling for RX display level bar: DISPlay:LEVel:LIMit:MINimum on page 237,
DISPlay:LEVel:RANGe on page 238

Autorange for RX spectrum: DISPlay:IFPan:LEVel:AUTO on page 235

Scaling for PSCAN spectrum: DISPlay:PSCan:LEVel:RANGe on page 239,
DISPlay:PSCan:LEVel:REFerence on page 240

Autorange for PSCAN spectrum: DISPlay:PSCan:LEVel:AUTO on page 239

3.8.3.5  Peak Search

It is possible to hop from peak to peak in the spectrum as follows:

● Enable the peak function using DISP-F3(Peak)
● Use the cursor keys (< and >) to hop to the adjacent left and right peak respec-

tively; the receive (RX) frequency is set to the next peak accordingly.

If the squelch is activated, the next peak above the squelch level will be selected.

If the squelch is not activated, the receiver will attempt to find the next peak based on
the shape of the spectrum to the left or right.

This type of peak hopping is possible in the current IF spectrum for FFM, FSCAN,
MSCAN and HSCAN and also in the current or paused spectrum for PSCAN.

In the PSCAN dual screen, the hopping occurs in the (upper) IF spectrum and not in
the PSCAN spectrum. Since no IF spectrum is displayed in the current PSCAN, peak
hopping is possible in this display mode only if the PSCAN is paused.
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Figure 3-25: Peak hopping with the squelch activated in Spectrum + Waterfall Display Mode

Associated SCPI commands:

Peak Search: CALCulate:IFPan:MARKer:MAXimum:LEFT on page 224,
CALCulate:IFPan:MARKer:MAXimum:RIGHt on page 225, CALCulate:PSCan:
MARKer:MAXimum:LEFT on page 229, CALCulate:PSCan:MARKer:MAXimum:
RIGHt on page 229

3.8.3.6  Frequency Zooming

In the IF spectrum (for FFM, FSCAN, MSCAN and HSCAN), frequency zooming is
possible as follows:

● Enable the peak function with DISP-F3(Zoom)
● Use the cursor keys (^ and v) to adjust the IF bandwidth

This zoom does not affect the PSCAN spectrum. In precise terms, this is not a display
function. Instead, it represents an adjustment of the frontend; past values cannot be
zoomed using this function.

Associated SCPI commands:

Frequency zoom: [SENSe:]FREQuency:SPAN on page 320
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3.8.3.7  Occupied Bandwidth Measurement (OBW)

When occupied bandwidth measurement is activated, a status bar will be displayed
showing the measurement. Refer to the figure below for more details. For OBW setting
parameters, refer to "OBW Meas Mode" on page 55 for details.

Figure 3-26: Occupied bandwidth measurement

The following table explains the three different fields indicated in the Figure 3-26 :

No Explanation

1 This is the occupied bandwidth status bar when OBW measurement is activated via the “Occupied
Bandwidth” Param menu.

The status bar displays the occupied bandwidth (OBW), maximum occupied bandwidth( Max ) and
the channel power within the upper and lower bandwidth limit which is indicated by the red bar on
top of the spectrum view (see Field 2 below).

2 The span of the occupied bandwidth measurement.

3 Measurement span that fulfill the setting of XDB or BETA%.
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3.8.4  Waterfall Display

Figure 3-27: Display of waterfall

The waterfall display appears in the above figure. The waterfall shows the behavior
versus time of the spectrum. Its horizontal axis represents the spectrum's frequency
axis and its vertical axis represents time. The latest spectrum appear at the top edge of
the waterfall.

The waterfall display requires significant computing power and is thus disabled under
certain operating circumstances, e.g. when recording data or when outputting data
streams via LAN. The waterfall can only be used for PSCAN spectra.
The waterfall can be displayed only in the FFM and PSCAN operating modes.

3.8.4.1  Waterfall Speed

The waterfall speed is defined differently in the FFM and PSCAN modes.

Actual Waterfall speed in PSCAN mode

The Waterfall Speed setting (CONF -> F3(Display)) allows the user to specify a target
waterfall speed of between 20 lines/s and 0.1 line/s. Thus a maximum speed of
20 lines/s can be recorded in the waterfall.

The measurement time setting has no affect on the waterfall speed, but it affects the
update rate of the waterfall (the time interval in which the waterfall is updated).
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Example 1: If the configuration setting is 20 lines/s (i.e. 50 ms per line) and the mea-
surement time is 500 ms, the waterfall is updated in blocks of 10 new lines every
500 ms.

Example 2: If the configuration setting 20 lines/s (i.e. 50 ms per line) and the measure-
ment time is 500 μs, the waterfall is updated with one new line every 50 ms. Note that
for large scan ranges, a staircase effect will be observed.

Actual Waterfall speed in FFM mode

The Waterfall Speed setting (CONF -> F3(Display)) allows the user to specify a target
waterfall speed of between 20 lines/s and 0.1 line/s. However the user must be aware
that the actual waterfall speed displayed on the screen is also affected by the following
additional settings:

● Device controlled setting (DISP -> MORE -> Device Controlled).
● Measurement mode (SCAN -> Param -> Measurement Mode -> Continuous/Peri-

odic).
● Measurement time (SCAN -> Param -> Measurement Time).
● Compressed Waterfall setting (DISP -> More -> Compressed Waterfall)

The explanation of how actual waterfall speed is affected by the additional settings is
described below:

● Continuous mode selected
– Device Controlled disabled

The actual waterfall speed corresponds precisely to the Waterfall Speed setting
(20 lines/s to 0.1 line/s). The measurement time setting does not have any
effect.
Note: If Compressed Waterfall is enabled, the waterfall speed slows down by a
factor of 4 times.

– Device Controlled enabled
The actual waterfall speed is permanently set to 100 lines/s. The Waterfall
Speed setting (20 lines/s to 0.1 line/s) does not have any effect.
Note: If Compressed Waterfall is enabled, the waterfall speed slows down by a
factor of 4 times.

● Periodic mode selected
– Device Controlled enabled

The actual waterfall speed depends only on the measurement time, up to a
maximum speed of 100 lines/s (i.e. 10ms per line). The Waterfall speed setting
(20 lines/s to 0.1 line/s) has no effect.
For example: At a measurement time of 10 s, each line in the waterfall corre-
spond to 10 s when device controlled is active.
Note: To achieve the maximum waterfall speed of 100 lines/s the measurement
time must be set to 6 ms and below (Instead of 10 ms and below). This is due
to the overheads of internal processing.
Note: If Compressed Waterfall is enabled, the waterfall speed slows down by a
factor of 4 times.

– Device Controlled disabled

Graphical User Interface (GUI)



OperationR&S®PR100

82Operating Manual 4080.0966.02 ─ 13.00

The actual waterfall speed corresponds to the Waterfall Speed setting (20
lines/s to 0.1 line/s).
Note: If the waterfall speed is faster than the measurement time, the waterfall
will not be updated every second. For example if the Waterfall speed setting is
20 lines/s (i.e. each line in the waterfall corresponds to 50 ms) and the mea-
surement time is set to 500 ms, the waterfall will be updated with blocks of 10
new lines every 500 ms.
Note: If Compressed Waterfall is enabled, the waterfall speed slows down by a
factor of 4 times.

Compressed Waterfall

If "Compressed Waterfall" is set (DISP -> More -> Compressed Waterfall), four lines of
the waterfall are always compressed into one line (Max Hold) and displayed as one
line in the waterfall. This slows the waterfall by a factor of four.

"Compressed Waterfall" is available in both the FFM and the PSCAN mode. It is com-
pletely independent of other settings such as measurement mode (continuous/periodic)
and measurement time.

If the waterfall is paused (Hold), "Compressed Waterfall" can be deactivated. The max-
imum time resolution in the waterfall is then available for analysis purposes.

3.8.4.2  Color Table

The level is color-coded. The color table for the waterfall can be adjusted as follows:

● CONF-F3(Display)-"Waterfall Color Table"
● DISP-F2(Range)-"Waterfall Color Table"

3.8.4.3  Level Scaling

The level scaling of the waterfall is used to match the color table to the level range. It
can be set as follows:

● DISP - F2(Range)-" Waterfall Level Ref"
● DISP - F2(Range)-" Waterfall Level Range"

and

● CONF- F3(Display)-" Waterfall Level Ref"
● CONF - F3(Display)-" Waterfall Level Range"

In addition, the autorange function can be used for the waterfall as follows:

● DISP-F2(Range)-"Waterfall Autorange"

Associated SCPI commands:

Waterfall color scheme: DISPlay:WATerfall:CMAP on page 241

Waterfall speed: DISPlay:WATerfall:SPEed on page 243

Graphical User Interface (GUI)



OperationR&S®PR100

83Operating Manual 4080.0966.02 ─ 13.00

Level scaling for waterfall: DISPlay:WATerfall:CMAP:RANGe on page 241,
DISPlay:WATerfall:CMAP:THReshold on page 242

3.8.4.4  Waterfall Hold Function

The waterfall can be paused and restarted (for analysis purposes) using the following:

DISP-F6(More)-F4(Hold).

The spectrum is not paused by this action.

Associated SCPI commands:

Pause waterfall: DISPlay:WATerfall:HOLD[:STATe] on page 243

3.8.5  General Display Settings

3.8.5.1  Display Unit

The display unit can be toggled between dBµV and dBm as follows:

CONF-F3(Display)-"Level Unit".

3.8.5.2  Brightness

The display brightness is set using CONF-F4(General)-"Display Backlight". If the back-
lighting was set to 0% (display unreadable), it can be reactivated as described in Chap-
ter 5.1.3, "Troubleshooting", on page 433.

Associated SCPI commands:

Display brightness: DISPlay:BRIGhtness on page 232

3.8.5.3  Display Color Scheme

The color scheme for the entire display can be toggled using

CONF-F4(General)-"Display Color Scheme"

between interior (subdued colors), exterior (high-contrast colors) and black & white.
Note that the waterfall color scheme is not affected by this setting, and needs to be
configured separately.

Associated SCPI commands:

Color scheme for the display: DISPlay:CMAP on page 233

3.8.5.4  Save Screen Color Scheme

The color scheme for saving the current screen can be toggled using

Graphical User Interface (GUI)



OperationR&S®PR100

84Operating Manual 4080.0966.02 ─ 13.00

CONF-F4(General)-"Save Screen Color Scheme"

between Print (spectrum color is in black & white) and Original (based on selected dis-
play color scheme). Note that the waterfall color scheme is not affected by this setting,
and needs to be configured separately.

3.8.5.5  Full Screen

Full-screen display for the spectrum and waterfall can be switched on and off as fol-
lows:

DISP-F6(More)-F2(Full Screen).

3.8.5.6  Markers

The spectrum and waterfall displays can be analyzed in greater detail using markers.

Markers will be hidden if Device Controlled is enabled, the device is not in HOLD under
FFM mode, and the trace replay is not active.

The marker screen (shown in below figure) is accessed as follows:

DISP-F5(Marker)

Figure 3-28: Marker screen
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The different elements in the marker screen are listed in the following table.

No. Explanation

1 Numerical values at the marker positions.

D indicates the difference between the marker positions (D-M).

ΔT indicates the difference between the time markers (T2-T1).

The time T1 is negative because it is in the past.

L1 and L2 (level markers in spectrum, not in graphic) indicate the levels at the current marker posi-
tions (and not the difference).

2,3 Currently selected marker, highlighted in blue

4,5 Crosses for the marker positions

6 Scroll arrow; the waterfall has components below the screen that are not displayed.

The following functions are available in the marker screen:

● F1(Marker) switches the vertical frequency markers D and M on and off
● F2(Lines) with waterfall switches the horizontal time markers T1 and T2 on and off
● F2(Lines) with spectrum switches the horizontal level markers L1 and L2 on and off
● F3(Get Markers) moves the markers back into the visible range if they are located

outside of this range. A marker line which is located outside of the visible range is
indicated using a rectangular marker icon (M,D,T1,T2,L1,L2) with a tip at the corre-
sponding edge of the screen.

● F4(View T1 Spectrum) (waterfall only) decides whether the current spectrum is dis-
played in the top spectrum window (View T1 off) or the spectrum which is found in
the waterfall under the time marker T1 (View T1 on). In a pure waterfall view, the
spectrum is shown as long as View T1 is enabled.
This function can be used for more precise analysis of a current or (especially) a
paused waterfall by moving the T1 marker.

● F5(Select) cycles through and selects one of the markers M, D, RX, T1/L1, T2/L2
or the scroll arrows (field 6 in Figure 3-28). The selected marker/scroll arrow is
highlighted in blue (field 2 and 3 in Figure 3-28).

● F6(Exit) closes the marker screen and returns to the previous screen. The activa-
ted markers remain visible even in the normal view until they are deactivated in the
marker screen.

The selected marker can be moved as follows:

● Using the front rotary knob
● Using the cursor keys (left/right for frequency markers, up/down for time and level

markers).
● Based on numeric input. The time markers do not accept time values; instead, they

require line numbers (pixel lines).

Scroll arrows at the top and/or bottom edge of the screen appear if parts of the water-
fall are not visible above or below the screen area. When the scroll arrows are
selected, the waterfall can be moved up or down using the front rotary knob or the cur-
sor keys.
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Associated SCPI commands:

Markers: CALCulate:PSCan:MARKer:MAXimum[:PEAK] on page 229,
CALCulate:IFPan:MARKer:MAXimum[:PEAK] on page 224

3.8.5.7  Indicator Icons

Various indicator icons appear at the top right of the display. They are listed below
along with their meaning and references to the section where they are explained.

Icon Explanation Reference

Overload at RF input, hardware Figure 3-16

Audio mute, receive section Audio Output in Chapter 3.6.1,
"Demodulation Path", on page 41

Level over squelch level, receive section Squelch in Chapter 3.6.1,
"Demodulation Path", on page 41

AC power, battery fully charged, hardware Chapter 2.2.2, "Connecting to the
Power Supply", on page 18

Battery power, 75% battery capacity remaining, hard-
ware

Chapter 2.2.2, "Connecting to the
Power Supply", on page 18

AC power, battery charging, hardware Chapter 2.2.2, "Connecting to the
Power Supply", on page 18

RX frequency outside current antenna band, field
strength measurement option

Figure 3-60

Trigger waiting on start signal, external triggered mea-
surement option

Figure 3-64

Action triggered, external triggered measurement
option

Figure 3-64

Waterfall paused, display Chapter 3.8.5.5, "Full Screen",
on page 84

Recording underway, internal recording option Figure 3-52

Audio playback running, internal recording option Figure 3-58

Audio playback stopped, internal recording option Figure 3-58

Audio playback paused, internal recording option Figure 3-58
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External reference enabled. PLL locked. "External / Internal Reference Fre-
quency" on page 51

External reference enabled. PLL is not locked. "External / Internal Reference Fre-
quency" on page 51

3.8.6  Differential Mode

The differential mode is available only in FFM and PSCAN modes. It can be activated
using SCAN-F4(Diff Mode) in FFM mode or SCAN-F6(More)-F4(Diff Mode) in PSCAN
mode.

In differential mode, the difference between the current spectrum and a reference
spectrum is displayed.

To generate a difference spectrum of this sort, a spectrum is either recorded internally
or saved externally for use as the reference spectrum.

The activation of differential mode causes level differences with respect to the refer-
ence spectrum to be displayed. These level differences are determined by forming the
difference between the dBuV values. In other words, what is displayed is the relation-
ship of the two levels in dB.

In PSCAN mode, it is possible to toggle between differential mode and normal mode
while the scan is underway or paused. In case of a paused PSCAN, it is possible to
modify the measurement time or the IF display mode, for example, prior to the differ-
ence measurement in order to refer to the current spectrum to a reference spectrum
that has been averaged over the longer term.

In differential mode, the difference values are displayed in the spectrum and also in the
RX and waterfall display; see Chapter 3.8, "Graphical User Interface (GUI)",
on page 70.

Reference Spectrum in Differential Mode

The reference spectrum to be used in differential mode depends on the "External Trace
for Diff Mode" setting, which can be switched on/off as follows:

● Via CONF-F1(RX) － "External Trace for Diff Mode"
● In FFM mode via SCAN-F2(Param) － "External Trace for Diff Mode"
● In PSCAN mode via SCAN-F5(Param) － "External Trace for Diff Mode"
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Figure 3-29: Setting to use internal trace or external trace as reference spectrum in differential mode

This setting allows the user to have the option of using either an internal trace or an
external trace as the reference spectrum in differential mode.

● Internal trace: a trace/spectrum which is always recorded and updated internally
before the current spectrum on the display.

● External trace: a valid trace/spectrum file in CSV format which has been saved and
stored in the SD card.

The explanation of how reference spectrum can be configured based on the "External
Trace for Diff Mode" setting is described below.

External Trace for
Diff Mode

External Trace
File Loaded

Explanation

Off --- The internal trace is used as reference spectrum.

On --- No external trace file from the SD card is set as reference spec-
trum yet. Thus, the internal trace is used as reference spectrum.

On <filename.csv> The external trace file from the SD card has been set and loaded
as reference spectrum.

In order to use an external trace as reference spectrum in differential mode, the "Exter-
nal Trace for Diff Mode" setting must be switched on before a trace file can be set and
loaded from the SD card. A valid trace file saved via FILE-F2(Save Trace) is an exter-
nal trace which can be set as reference spectrum by selecting the trace file in the file
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system on the SD card and pressing the F5(Set Trace Reference) softkey; see Chap-
ter 3.10.3, "SD-Card - Files and Directories Actions", on page 97.

If the selected CSV file is a valid trace file and loaded successfully as reference spec-
trum, its filename will be displayed in the "External Trace File Loaded" parameter. If the
selected CSV file is not a valid trace file, an error message "File contains invalid data"
will be displayed and the "External Trace File Loaded" will be empty ("---") then the
internal trace will be used as reference spectrum regardless of whether a saved trace
file has been loaded previously.

Figure 3-30: A valid saved trace file is loaded as reference spectrum in differential mode

In FFM mode, only saved trace files with 1601 samples can be set as reference spec-
trum, while in PSCAN mode, only those with 639 samples can be set as reference
spectrum. If the user attempts to set a saved trace file with 639 samples as reference
spectrum in FFM mode, an error message "This trace file can only be loaded in
PSCAN mode" will be displayed. Similarly, if the user attempts to set a saved trace file
with 1601 samples as reference spectrum in PSCAN mode, an error message "This
trace file can only be loaded in FFM mode" will be displayed.

There are some restrictions or settings blocked when the "External Trace for Diff
Mode" setting is switched on to use an external trace saved in the SD card as refer-
ence spectrum:

● The differential mode must not be activated while setting a saved trace file as refer-
ence spectrum in the file system of the SD card.

● Switching on the AFC (Automatic Frequency Control) is not allowed.
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● In FFM mode, after a saved trace file has been set and loaded as reference spec-
trum, the current RX frequency and IF bandwidth (IF span) settings are set to those
values read from the trace file. Changing the current RX frequency, span, RX
marker, performing peak search or frequency zooming is not allowed.

● In PSCAN mode, after a saved trace file has been set and loaded as reference
spectrum, the scan start frequency, stop frequency and resolution bandwidth
parameters are set to those values read from the trace file. Changing the scan start
frequency, stop frequency or resolution bandwidth is not allowed.

After an external trace is set as the reference spectrum, any attempt to change the RX
frequency, span or RX marker, perform peak search or frequency zooming in FFM
mode or change the scan start frequency, stop frequency or resolution bandwidth in
PSCAN mode through GUI settings will cause an error message "Not with External
Trace Mode enabled" to appear. However, because the "Diff Mode" and "External
Trace for Diff Mode" are GUI only settings, changing those RX settings in FFM mode or
PSCAN mode through associated SCPI commands is allowed but the "External Trace
for Diff Mode" setting will then be switched off immediately. When the "External Trace
for Diff Mode" setting is switched off, the internal trace will be used as the reference
spectrum in differential mode.

3.9  Memory System

Data management of the frequency points for MSCAN and FSCAN is described here.

MSCAN uses measurement points to make measurements, while FSCAN uses sup-
press points to skip frequency ranges that are not relevant. These points are saved in
the memory list or the suppress list (abbreviated as "Memory" or "Suppress" in many of
the R&S PR100's menu items).

The memory list has 1024 memory locations while the suppress list has 100 memory
locations. Besides processing in the R&S PR100, these lists can also be exchanged
between the R&S PR100 and a PC via a USB or LAN connection using the PRView
software supplied with the receiver. On the PC, these lists can be edited using PRView
or exported / imported in the form of CSV files.

Navigation is possible in these two lists as follows:

● Using the front rotary knob
● Using the up/down cursor keys
● Based on numeric entry of the line numbers

3.9.1  Memory List

The memory list is accessed using

MEM-F4(Edit Memory)

and can be edited as shown in the below figure.
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Figure 3-31: Memory list

F1 (Active/Suppress) selects the points that are actually to be used (filled square).

F2 (Delete) deletes individual frequency points.

F3 (Recall) – F6 (Exit) accepts the frequency point as the current receiver setting (but
only if the receiver is in MSCAN mode or also in FFM).

F4 (View) shows the parameters for a single frequency point as shown in Figure 3-32.
The parameters can also be edited in this screen.

F5 (Sort) can be used to sort the list entries by memory number, frequency and
description (either in ascending or descending order); see Figure 3-33. MSCAN pro-
cesses the list that has been sorted in this manner from top to bottom, i.e. in the order
of the line numbers. Note: Do not confuse the memory numbers and line numbers!

F6 (Exit) closes the memory list.
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Figure 3-32: Parameters for a frequency point

Figure 3-33: Memory sort menu

Associated SCPI commands:

Content of the memory list: MEMory:CONTents? on page 260

Create memory entry: MEMory:CONTents on page 258
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3.9.2  Suppress List

The suppress list is accessed using

MEM-F5(Edit Suppress); See below figure.

Since it has almost the same editing capabilities as the memory list, only the features
that differ are described.

Figure 3-34: Suppress list

F3(Delete All) deletes all of the suppress entries. Note that F4(Sort) and F5(View) are
swapped positions compared to the memory list.

F4(Sort) has been simplified and the list can only be sorted by frequency. During sort-
ing, overlapping or embedded frequency ranges are also combined into a single fre-
quency range.

Associated SCPI commands:

Content of the suppress list: TRACe|DATA:VALue? on page 391

Create suppress entry: TRACe|DATA:VALue on page 390
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3.10  File System

This section discusses storage and file management with the SD card (with the excep-
tion of internal recording); see also Chapter 3.13.3, "Internal Recording", on page 128.

3.10.1  FILE Key Functions

Pressing the FILE key causes file system functions to be assigned to function keys F1
to F6; see the below figure.

If there is no SD card in the R&S PR100, all of the file system functions except for F3-
(User Presets) will be grayed out (deactivated). After insertion of an SD card, the func-
tions are reactivated within approximately 8 seconds.

If Internal Recording option is not installed, F5-(Save Waterfall) will be grayed out
(deactivated).

Figure 3-35: FILE key assignments

F1 (Save Screen) saves the current screen in PNG format. To make it easier to print,
the spectrum appears in black & white, but the waterfall retains its color. Prior to the
save operation, the user can modify the automatically generated file name.

F2 (Save Trace) saves the current spectrum as a CSV file. The CSV file contains 1601
level values (One level value per frequency measurement). The user can modify the
automatically generated filename prior to the save operation.
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F3 (User Presets) saves all of the current R&S PR100 settings in a data set so these
settings can be recalled later. User presets are described in the figure shown below.

F4 (GPS Positions) allows access to the GPS Position List. For details on this type of
access, please see Figure 3-89.

F5 (Save Waterfall) saves the waterfall buffer data (excludes GPS, compass informa-
tion) into the SD card as "WaterfallTrace_nnn.rtr" file (where nnn is a number from 000
to 999). The saved file can be replayed on the device, see "Playback of Trace Data"
on page 133. Note that this button is only activated when the waterfall display is visible
and in HOLD state, and Internal Recording option installed.

If CONF -> Display -> Display Max Hold is enabled, FILE -> F5 (Save Max Hold) will
be enabled while Save Waterfall function will be disabled. Save Max Hold function
allows the current Max Hold line or trace to be saved as a CSV file. The CSV file con-
tains 639 level values and its file format is identical to the saved trace file.

F6 (SD Card) allows access to the file system on the SD card. For details on this type
of access, please see Figure 3-37.

Associated SCPI commands:

Save screen as PNG: DISPlay:WINDow:STORe on page 245

Instead of display data, it is possible to read out the measured values with: SENSe:
DATA? on page 308
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3.10.2  User Presets

Figure 3-36: User presets in the file system

The user presets store all of the current R&S PR100 settings in a data set so these
settings can be recalled later. Fifty different presets can be saved; used memory loca-
tions are marked with a black square. The first preset is always the "Default Preset",
recalling this preset sets the device settings to the system defaults.

The data is saved in the R&S PR100's flash file system instead of on the SD card. The
saved settings will be deleted if the flash file system is formatted (LOCK-F6 at startup).

The softkey "SD Card Presets" can be used to export the user presets to the SD card
or import them from the SD card. On the SD card, the user presets are saved with the
".upf" extension [user preset file].

Under certain circumstances, e.g. when a scan is running, any attempt to reload the
settings is rejected and an error message is output.

Associated SCPI commands:

Save and recall user presets: PROGram:PRESet:CATalog? on page 286, PROGram:
PRESet:DEFine on page 287, PROGram:PRESet:DELete on page 287, PROGram:
PRESet:DELete:ALL on page 287, PROGram:PRESet:SELect on page 287
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3.10.3  SD-Card - Files and Directories Actions

Figure 3-37: SD card in the file system

Access to files and directories on the SD card will now be discussed with reference to
the figure shown above.

Directories are indicated using the icons seen at tags 1 and 2. The folder icon with the
left arrow at tag 1 indicates the higher-level directory, while the folder icon without a left
arrow at tag 2 indicates a subdirectory. The name of the directory that is currently dis-
played is indicated next to the higher-level directory. All of the other entries represent
files.

The remaining memory that is free is shown at tag 3.

Navigation within the current directory, which involves moving the red bar, is possible
using the front rotary knob or the up/down cursor keys.

Moving to a different directory (higher- or lower-level) involves two steps:

- Place the red bar on the target directory

- Press the Enter key or the center button on the front rotary knob

F1 (Mark) switches the selection mode on and off. To prepare for an action, a file or a
directory must be selected. One or more files/directories can be selected as follows:

- Activate F1 (Mark) (green)

- Place the red bar on the file or directory
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- Press the Enter key or the center button on the front rotary knob. The file/directory is
now selected and the line appears in green

- Select additional files/directories if so desired

- If necessary, it is possible to deselect individual files/directories using the Enter key or
the center button on the front rotary knob

The selection will be lost if F1 (Mark) is deactivated.

F2 (Select Action) enables the following file actions:

- Rename

- Delete

- Cut, Copy and Paste

These procedures are described individually below. It is assumed here that one or
more files/directories have already been selected with green lines.

If there is no active selection, any actions performed with F2 will have no effect (excep-
tion: paste).

● Rename
F2 (Select Action)-"Rename" – ENTER opens a window in which the new name
can be entered. Complete this action using ENTER or F1(Rename). If multiple files
were selected, only the topmost one will be renamed.

● Delete
F2 (Select Action)-"Delete" – ENTER deletes the selected files/directories with no
further warning. Directories are erased along with all of their contents.

● Cut
F2 (Select Action)-"Cut" – ENTER marks the selected file (internally) to be cut. The
file is not deleted at its old location until it is copied to the new location using the
paste function.

● Copy
F2 (Select Action)-"Copy" – ENTER marks the selected file (internally) to be cop-
ied.

● Copy to other SD card (see also "Copy to other SD card" on page 99).
– Select the files to be transferred as per normal, using the "Mark" feature
– F2 (Select Action)-"Copy to other SD card" – ENTER
– Browse through the file system until the destination folder is displayed
– F2 (Select Action)- "Paste" – ENTER
– The files will be copied to the current folder. At this point, if the files are still

available in the temporary storage, so it is possible to switch to another SD
card and repeat the action

Once finished, close the file manager and the temporary files will be removed from
the internal memory of the device.

● Paste

File System



OperationR&S®PR100

99Operating Manual 4080.0966.02 ─ 13.00

F2 (Select Action)-"Paste" – ENTER copies the previously cut or copied file/direc-
tory to the current directory. It is permitted to change directories between the cut/
copy and paste operations.

After the paste operation, the source file is no longer marked for copying; pasting a file
twice requires performing the copy/paste operation twice.

F3 (Sort) can be used to sort by:

- Name

- Date and time of day

- File type

- File size

The first sort operation by a specific criterion is in the ascending direction; the second
sort operation by the same criterion is in the descending direction, etc.

F4(Tools) is used to create a new subdirectory ("Create Folder") and to format the SD
card ("Format SD Card").

F5 (Recall Screen/Set Trace Reference) is used to view the saved screens if the
selected file is a PNG image file or to set/load a saved trace as the reference spectrum
for differential mode if the selected file is a CSV trace file. The button will be active
when the cursor is over a saved screen or a saved trace. Note that the Set Trace Ref-
erence function will be available only if the "External Trace for Diff Mode" setting is
switched on; see "Reference Spectrum in Differential Mode" on page 87.

Formatting SD Cards
1. For performance-related reasons, it is recommended to format new SD cards using
this menu item.
2. The format procedure deletes all of the data on the SD card.

Copy to other SD card
This file manager action allows the user to transfer files from one SD card to another. It
makes use of the internal memory of the device to temporary store the files while the
SD cards are exchanged. The total amount of data to be temporarily stored, and there-
fore, to be copied between SD cards depends on the instrument's internal free storage
in its '\Public' folder. There is also a hard coded maximum of 2 megabytes regardless
of this folder free space.

Associated SCPI commands:

File access via: MMEMory:CATalog? on page 270

and additional MMEMORY commands

Format SD card: MMEMory:INIT [<label>] on page 275
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3.11  Time Synchronization

Time Synchronization is used to synchronize the R&S PR100's time with either the
GPS or network time server.

Synchronization using GPS requires the GPS/Compass Option. Synchronization using
network time server is only available thru SCPI and requires Remote Control Option.

3.11.1  Synchronization Using GPS

The GPS source must have been setup correctly as described in Chapter 3.13.8.1,
"Configuration of the GPS/Compass", on page 153.

The settings that are related for this feature are:
● CONF-F4(General) -> Location and Time Source

– GPS:
The GPS date and time is used to set the Local Date and Time (when available
from the GPS). The Local Date and Time settings will be grayed out to indicate
to the user that the date and time cannot be set manually. The point in time
where the GPS date and time is used depends on the “Start of Receiver Clock”
setting.

– Manual:
Date and Time are manually adjusted by the user.

Note: The local date and time is only updated only ONCE when either this setting
is changed from Manual to GPS.
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Figure 3-38: Time Source setting

● CONF-F4(General) -> Start of Receiver Clock
– a) Automatic:

The local date and time is updated at the point in time when the GPS date and
time is received (GPS) or the date or time is set manually (Manual). This
method will be less accurate (± 1 second error) compared to the “external” set-
ting, but is the only setting to use if the PPS (Pulse Per Second) signal is not
available.

– b) External:
The local date and time is updated (using the first GPS date and time that
received within ± 1 second of the PPS pulse) at the point when the PPS signal
is detected. For NMEA GPS devices, there is an additional “GPS Time Offset”
setting that is provided to allow the user to correct any time difference between
the delivery of the NMEA string and PPS.

Note: The PPS signal is connected to pin 3 on AUX2 connector. Refer to Chap-
ter 3.3.3, "AUX1 IN/OUT (top)", on page 26 for more information.
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Figure 3-39: Start of Receiver Clock setting

● CONF-F4(General) -> GPS Time Offset
Note: This setting is only available if the selected “GPS Data Source” is an NMEA
GPS Mouse.
This allows the user to correct any time difference between the delivery of the
NMEA string and PPS from the NMEA device. The valid offset values are from 0 to
999ms.
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Figure 3-40: GPS Time Offset setting

3.11.2  Synchronization Using NTS (Network Time Server)

This method of synchronization is only available through SCPI command. Refer to
SYSTem:NTS on page 367. The synchronization process is only done one time when
the SCPI command is received.

The "Start of Receiver Clock“ setting can also be used for synchronization with Net-
work Time Servers that has a PPS output. The description of the setting for NTS is
below:

● CONF-F4(General) -> Start of Receiver Clock
– a) Automatic:

Automatic: The local date and time is updated using the transmit timestamp (in
the network protocol packet) that is received from the network time server.

– b) External:
The local date and time is updated using an algorithm which selects the most
appropriate time received from the network time server with the PPS signal.
Note: The PPS signal is connected to pin 3 on AUX2 connector. Refer to
Chapter 3.3.3, "AUX1 IN/OUT (top)", on page 26 for more information.
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3.12  Antenna System

3.12.1  Antenna List

Antennas are managed using an antenna list with 100 locations as shown in the figure
below. The Antenna Configuration Menu is accessed as follows:

CONF-F6 (Antenna)

Figure 3-41: Antenna list

Navigation is possible in the antenna list using the front rotary knob and the up/down
cursor keys.

F3 (Select) makes the selected antenna the current antenna.

F4 (View) displays the parameters for the selected antenna.

F6 (Exit) returns to the previous screen.

Antennas can be deleted as follows:

CONF-F6 (Antenna) - F4 (View) - F5 (Delete).

This command deletes all of the antenna parameters and the antenna is no longer
available.

Antenna parameters can be modified as follows:
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CONF - F6 (Antenna) - F4 (View) - F4 (Edit).

Insertion of antenna parameters into an empty antenna position shall create a new
antenna. The antennas in the Antenna List are retained between power cycle. The
default antenna list will be loaded only when Factory Reset is initiated.

Associated SCPI commands:

Output antenna list: ROUTe:PATH:CATalog? on page 290

Define antenna: ROUTe:PATH[:DEFine] on page 294

3.12.2  Antenna Parameters

The antenna parameters will now be discussed based on the below two figures.

Figure 3-42: Editing the antenna parameters

The antenna parameters are as follows:

Table 3-3: Antenna Parameters

Name Valid for
Receiver
Antennas

Valid for DF
antennas

Explanation

Antenna
Name

Yes Yes Name of the antenna; this is shown in the RX display
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Antenna
Code

Always 0 Number from
1 to 64

Receiver antennas always have an antenna code of 0.

For DF antennas, it is a pre-assigned number (in the range of
1 to 64) for the specific DF antenna.

K-Factor
Table

Yes Yes NOTE: Only used if the FS option is installed

Table of antenna factors representing the antenna's frequency
response; see Chapter 3.12.8, "K-factor Table", on page 113.
Figure 3-42 shows a selection of K-factor tables.

Correction
Set

No Yes NOTE: Only DF antennas will make use of the Correction Set

A correction set consists of kfactor, azimuth and omniphase
corrections for the DF antenna. If the correction set field is set
[none], the default correction set in the firmware shall be
used. Correction sets can be created and loaded using the
PC tool PRView.

Do note that, the kfactor table in the "K-Factor Table" entry
takes precedence over the kfactor table in the correction set.

Start Fre-
quency

Yes Yes Lower limit of the antenna frequency range

Stop Fre-
quency

Yes Yes Upper limit of the antenna frequency range

Default Freq.
Offset

No No Reserved (unused)

Passive Bit
Pattern

Yes No Level of antenna control lines ANT1 and ANT0 if the antenna
was switched to "passive" (preamplifier off) in the
R&S PR100. See Chapter 3.12.5, "Antenna Control",
on page 107.

Active Bit
Pattern

Yes No Like passive bit pattern, but "active", i.e. preamplifier on

North Offset No Yes NOTE: Only DF antennas will make use of the North Offset

Valid range is from 0 to 359.9 degrees

Associated SCPI commands:

Set parameters for an antenna: ROUTe:PATH:KFACtor on page 297, ROUTe:PATH:
FREQuency:RANGe on page 296, ROUTe:PATH:BITPattern:ACTive
on page 289, ROUTe:PATH:BITPattern:PASSive on page 290

3.12.3  MSCAN Antenna List

There is one peculiarity to note with MSCAN. Any antenna in the list can be assigned
to each MSCAN frequency point. However, in the antenna list only 8 antennas can be
simultaneously marked as "included" since they are kept in a fast background memory.
Accordingly, MSCAN skips all of the frequency points whose antennas are not included
in order to avoid long loading times. Selection of the currently valid antenna for FFM,
FSCAN and PSCAN is not affected and it does not have to be included.
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3.12.4  Active Antenna Selection

The currently valid antenna can be selected in the following ways:

● Via the antenna list with CONF-F6(Antenna)-F3(Select)
● Via the configuration with CONF-F1(RX)-Antenna
● For an MSCAN point, using MEM-F4(Edit Memory)-F4(View)-F4(Edit)-"Antenna

Number"
● Automatically when a DF antenna is connected, and an entry in the antenna list

matches the attached DF antenna code, the corresponding antenna entry shall be
selected as the active antenna.

Associated SCPI commands:

Select current antenna: ROUTe:SELect on page 299

3.12.5  Antenna Control

When a DF antenna is connected, antenna control is handled automatically by the firm-
ware and manual antenna control is disabled and grayed out.

To allow physical control of connected antennas or switch platforms, the R&S PR100
has the outputs I/O 0 = ANT 0 and I/O 1 = ANT 1 on the AUX1 output (top); see Chap-
ter 3.3.3, "AUX1 IN/OUT (top)", on page 26. The bit patterns in Figure 3-42 control
these two lines if nothing else is specified in the receiver configuration. It is possible to
determine whether the bit pattern for the antenna or a bit pattern specified by the user
is present on AUX1 as follows:

CONF-F1(RX)-"Antenna Lines"

"AUTO" uses the bit pattern from the antenna list; the other bit patterns appear directly
at the output.

Associated SCPI commands:

Antenna control: [SENSe:]CORRection:ANTenna on page 305
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Figure 3-43: "AUTO" uses bit pattern for the antenna, others appear directly at the AUX1 output.

Toggling of the preamplifier (on/off) can be performed as follows:

CONF-F1(RX)-"Antenna Mode".
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Figure 3-44: Selecting between the active and passive bit patterns.

This toggling operation places the passive or active bit pattern for the current antenna
parameters on the AUX1 output (but only if "Antenna Lines" was set to "AUTO").

The settings for "Antenna Lines" and "Antenna Mode" apply globally even during an
MSCAN which can have an individual antenna for each frequency point.

3.12.6  Antenna Detection

When an R&S DF antenna, HE300 antenna, HL300 antenna or HE400 antenna is
attached, it can take up to 8 seconds for the antenna to be detected and used opera-
tionally by the firmware.

R&S®PR100-DF (4096.2805.02) or R&S®PR100-GPS (4071.9958.02) software option
is required for detection of HE400 antenna for firmware V6.20 and below.
R&S®PR100-GPS (4071.9958.02) will additionally support GPS data captured from
HE400 antenna.

3.12.7  HE400 Antenna

The following features are unique for R&S HE400 antenna:
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● Unlike HE300, it can detect which module has been currently attached to the
antenna handle.

● It can detect polarization of the module.
● During calculation and detection of location, GLONASS satellites are used to

improve accuracy whenever necessary in addition to the standard GPS satellites.
● Using Cellular module, user can switch between min (delta-mode) and max (sum-

mation-mode) antenna radiation pattern.

Please refer to the user manual of HE400 for more details.

3.12.7.1  HE400 Module Detection

The antenna list has been updated with five HE400 modules at antenna number 15
through 19:

● 15 HE400UWB 30 MHz .. 6 GHz
● 16 HE400LP 450 MHz .. 8 GHz
● 17 HE400VHF 20 MHz .. 200 MHz
● 18 HE400CEL 700 MHz .. 2.5 GHz
● 19 HE400HF 8.3 kHz .. 30 MHz

(Refer to the antenna list, Figure 3-41).

All these HE400-module-entries have antenna code of HE400, i.e. 72. Each of them
has unique K-Factor table as a default entry. Unlike HE300, the automatic module
detection is triggered whenever a user has attached a particular module. Once detec-
ted, the corresponding K-Factor table is applied.

Refer to the following Figure 3-45 for the representation of detection:
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Figure 3-45: Display of HE400 module detection

3.12.7.2  HE400 Polarization Detection

HE400 can detect whether the attached module is horizontally polarized or vertically
polarized.

On the GUI display, either “H” or “V” can be seen as an indication for the polarization.
Refer to Figure 3-45 for the representation of polarization.

3.12.7.3  HE400 LNA State Detection

User can switch on the internal amplifier (LNA) that will usually give typical gain of 10
dB. The receiver will represent the switching-on state as active and the switching-off
state as passive. This feature is also available under HE300.

On the GUI display, either “A” or “P” can be seen as an indication for the LNA state.
Refer to Figure 3-45 for the representation of LNA state detection.

3.12.7.4  HE400 Trigger

Trigger behavior is identical to HE300 by using the “TRIGGER” button on the HE400
handle.

The "Auxilary 1" accessory must be set to “Triggerable Antenna” to use the trigger
functionality. Additionally, the “Trigger Start Source” is set as “Aux Rising”. Refer to
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“External Triggered Measurement”,Chapter 3.13.6, "External Triggered Measurement",
on page 143 for more details.

For example, the following settings can be used to “Save GPS Position”:

Figure 3-46: HE400 trigger setting

In terms of SCPI, the following sequence can be used to configure the trigger function-
ality:

● For setting "Auxilary 1" accessory to "Triggerable Antenna":
– syst:gpsc:aux:acc 1,TRIG

● For setting trigger action of saving current GPS position:
– trig:act GPSP

● For setting "Aux Rising Edge" trigger:
– trig:star:slop POS
– trig:star:sour AUX
– trig:stop:sour AUTO

● For enabling trigger:
– trig:enab ON

Note that on HE400, the "TRIGGER" button has two functions:

● Short press (< 500 ms) for the trigger functionality
● Long press (> 500 ms) for the delta mode
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3.12.7.5  Delta Mode

Delta mode is available only under HE400 Cellular Module. Please refer to the user
manual of HE400 for more details.

Two things can be observed under the delta mode:

● Invalidation of field strengths
Once in delta-mode, the field-strength measurement is no longer valid.
On GUI, "---" is displayed during the delta mode.

● Tone inversion
In the case of delta mode, the level magnitude is inversely proportional to the audi-
ble output tone.

3.12.8  K-factor Table

K-Factor Tables are only used if the FS option is installed.

K-factor tables model the frequency response of an antenna and are included in an
antenna description by referencing their name. One line of the K-factor table contains
the frequency in Hz and one entry each for the gain with and without the preamplifier
switched on (antenna mode passive/active).

A K-factor table can contain a maximum of 1000 points; the gain per point can be
selected between -99.9 and +99.9.

These tables cannot be interactively edited in the R&S PR100. Instead, they must be
exchanged between the R&S PR100 and a PC via a USB or LAN connection using the
supplied R&S PRView software. On the PC, these tables can be edited using R&S
PRView or exported / imported in the form of CSV files.

In particular, it is possible in this manner to input the measured K-factor tables that are
supplied with an antenna into the R&S PR100.

If a new K-factor table is assigned to an antenna, it is not activated until the
R&S PR100 is restarted.

Associated SCPI commands:

Available KF tables: ROUTe:PATH:KFACtor:CATalog? on page 298

3.12.9  Antenna Service Menu

Using the antenna service menu (CONF -> General -> Antenna Service Menu), the fol-
lowing service functions can be performed:

For supported DF antennas, HE300 (model 03) and HL300:
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● Firmware update
● Calibration of antenna's built-in compass

Antenna must be connected to AUX1.

3.12.9.1  Antenna Firmware Update

The latest firmware can be downloaded from the Rohde & Schwarz website
(www.rohde-schwarz.com).

The firmware to be installed must be copied to a SD card (e.g. R&S HA-Z231, order
number 1309.6217.00).Then, insert this SD card into the R&S PR100.

The antenna firmware always consists of two files, e.g.:

● HE300_V3.00.hex
● HE300_V3.00.cfg

Both files must be present on the SD card in order to perform the firmware update. The
firmware version is part of the file name (e.g. V3_00).

THE R&S PR100 MUST NOT BE SWITCHED OFF DURING THE FIRMWARE
UPDATE!

Open the antenna service menu via (CONF -> General -> Antenna Service Menu).

A message will appear indicating that the R&S PR100 settings will be reset to their
default values. Confirm this message with "YES" in order to access the functions within
the antenna service menu.
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The R&S PR100 will search for an antenna connected to AUX1 and display the data
for the antenna it detects.
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Use F1 (Select File) to display the file structure on the SD card. Use the cursor keys
(up and down) and the Enter key to select the desired firmware.

Now use F2 (Upgrade Firmware) to start the upgrade process. This process can take
up to five minutes.

The confirmation message "Firmware Upgrade Successful" will be displayed if relevant
along with the current antenna data.

3.12.9.2  UI-Based Compass Calibration

UI-based compass calibration is usable for any supported antenna with GH150 Elec-
tronic compass module built-in. For non-UI-based calibration, refer to Chapter 3.12.10,
"Electronic Compass Calibration through SCPI", on page 118.

Start the compass calibration process via the antenna service menu (CONF -> General
-> Antenna Service Menu). This calibration is necessary if the magnetic environment
changes. Follow the steps to perform the calibration:

● A message will appear indicating that the R&S PR100 settings will be reset to their
default values. Confirm this message with "YES" in order to access the functions
within the antenna service menu.

● The R&S PR100 will search for an antenna connected to AUX1 and display the
data for the antenna it detects. An error will be reported if no antenna is connected.

● F3 ("Calibrate Compass") shall be used to recalibrate the compass if supported by
the detected antenna.
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● An 8-point calibration process is used. The antenna must be rotated in 45° steps
with a tolerance of ±15°. Follow the instructions that are displayed on the screen:

● Press F1 (Calibrate) to start the calibration process. Use F1 (Continue Calibration)
to record the eight points for the calibration in sequence.

Number Compass direction

1 Starting point: Start in any direction

2 Rotate antenna 45° clockwise from starting point

3 Rotate antenna 90° clockwise from starting point

4 Rotate antenna 135° clockwise from starting point

5 Rotate antenna 180° clockwise from starting point

6 Rotate antenna 225° clockwise from starting point

7 Rotate antenna 270° clockwise from starting point

8 Rotate antenna 315° clockwise from starting point

● If the calibration is successful, the noise score, magnetic environment and calibra-
tion count will be displayed. The calibration process can be interrupted at any time
using F6 (Cancel Calibration).
The higher the noise score, the better the compass accuracy. The table below pro-
vides details. For the quality of the magnetic environment, the best result is like-
wise 9 and the worst result is 0.
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Table 3-4: Compass calibration noise score.

Noise score Accuracy

9 0.5° or better

8 1° or better

7 2° or better

6 4° or better

5 8° or better

4 16° or better

3 32° or better

2 64° or better

1 128° or better

0 256° or better

3.12.10  Electronic Compass Calibration through SCPI

GH150 electronic compass is built-in with the following antennas:

● ADD107
● ADD207
● ADD307
● HE300 model 03 and HE300UK
● HL300

Especially, with DF antennas ADDx07, you should calibrate the compass depending on
changes in the operating environment. For example, after changing from tripod-mount
to vehicle mount. This will compensate for a number of interference factors and
increase the accuracy of the compass.

If the magnetic environment changes (e.g. installation in a different vehicle), you
should recalibrate the compass.

The antenna service menu provides a UI-based calibration menu Chapter 3.12.9.2,
"UI-Based Compass Calibration", on page 116. The following section will describe in
detail the SCPI-based compass calibration.

The calibration performed is the 8-point calibration, where the compass must be rota-
ted in steps of 45° with a tolerance of +- 15°.

In the following calibration procedure for the compass GH150 only the compass com-
mands are shown. The SCPI command to send a command string to the compass is

SYSTem:COMPass:COMMand <compass_name>, <compass_command>
e.g. SYST:COMP:COMM ”GH150@ADD107”,”=ce1”
The SCPI command to get the reply from the compass is

SYSTem:COMPass:REPLy? ”GH150@ADD107”
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You will always get the last reply from the compass, e.g.

SYST:COMP:REPL? ”GH150@ADD107”
">
$225.0
"
Table 3-5: Antenna compass calibration procedure.

Step Compass heading Compass

command

Compass

reply

1 Begin with any heading =ce1 ">
$000.0
"

2 Turn compass 45° clockwise from begin
heading

=ce1 ">
$045.0
"

3 Turn compass 90° clockwise from begin
heading

=ce1 ">
$090.0
"

4 Turn compass 135° clockwise from
begin heading

=ce1 ">
$135.0
"

5 Turn compass 180° clockwise from
begin heading

=ce1 ">
$180.0
"

6 Turn compass 225° clockwise from
begin heading

=ce1 ">
$225.0
"

7 Turn compass 270° clockwise from
begin heading

=ce1 ">
$270.0
"

8 Turn compass 315° clockwise from
begin heading

=ce1 ">
$315.0
"

9 Turn compass to the original direction =ce1 ">
>
Field Calibration complete:
Noise score: X, Y
Calibration count Z
"

If the calibration was successful the following result is displayed after the last step:
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Field Calibration Complete.

Noise Score: X, Y

Calibration Count: Z

The first part of the Noise Score (X) represents the quality of the calibration. The higher
the quality the more accurate the compass is working. Please refer to the following
table:

Table 3-6: Antenna compass noise score coding.

Noise Score X Accuracy

9 0.5° or better

8 1° or better

7 2° or better

6 4° or better

5 8° or better

4 16° or better

3 32° or better

2 64° or better

1 128° or better

0 256° or better

The second part (Y) is the Magnetic Environment Count representing the quality of the
magnetic environment, where 9 again is the best and 0 is the worst result. The calibra-
tion count (Z) gives the total number of already performed calibrations of the compass.

The calibration can be canceled any time with the command “=cez” .

Improper calibration
If you do not cancel a calibration, it must be performed completely and deliberately.
Otherwise you may destroy a proper compass calibration and your compass values
may then become invalid.

The following table lists the most useful commands for the antenna compass GH150.
For further information please refer to the GH150 User Manual.
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Table 3-7: Compass information and control.

Compass command Compass reply Description

=ce1 perform compass calibration step 8-point calibration

?cs2 ">

?cs2 X,Y,Z

"

request last compass result:

X: "Noise Score",

Y: "Magnetic Environment",

Z: "Calibration Count".

=cez ">

Calibration aborted

"

cancel calibration

?w ">

?w XXXXXXX,A,B,C100,99/99/99

"

request compass information

XXXXXX … serial number,

A … software version

B … hardware version

C … hardware type

99/99/99 manufacture calibration
date

zap  warm boot compass

3.13  Options

In the R&S PR100, additional features can be enabled using option codes.

A summary of the available options is listed in Chapter 1.7, "Ordering Information",
on page 15

3.13.1  Option Code Activation

New option codes can be entered as follows:

● CONF-F4(General)-"<Option name>" – ENTER
● Enter the option code and press ENTER
● If the correct code is entered, the option is activated and can be used immediately.

If an incorrect code is entered, the option remains as “Not Installed”.
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Figure 3-47: Option code activation

Associated SCPI commands:

Installed options: *OPT?

Enter option code: SYSTem:SECurity:OPTion on page 369

3.13.2  Panorama Scan

The Panorama Scan is available only if the Panorama Scan option is installed; see
Chapter 1.7, "Ordering Information", on page 15.

The panorama scan option makes it possible to select the PSCAN mode.

3.13.2.1  Characteristics

PSCAN mode scans a selectable frequency range using a frequency grid that can be
selected in a stepwise manner. For this purpose, (IF) frequency windows of maximum
10 MHz width are linked in succession, and thus the complete, predefined scan range
is traversed. Each window is broken down into spectral points using an FFT. PSCAN
provides very fast spectral scans over wide frequency ranges, but it does not provide
any level data or audio.

Options



OperationR&S®PR100

123Operating Manual 4080.0966.02 ─ 13.00

The R&S PR100 adapts the IF bandwidth and the number of required IF blocks to the
selected frequency limits for the scan and the "panorama scan resolution bandwidth".
This resolution bandwidth is not identical to the demodulation width, but rather the
spacing between two frequency points in the panorama scan, i.e. it is comparable to
the "resolution bandwidth" (RBW) obtained when using the zoom function (.see Chap-
ter 3.8, "Graphical User Interface (GUI)", on page 70)

The following PSCAN resolution bandwidths are available:

PSCAN resolution bandwidths (kHz)

0.125 0.25 0.5 0.625 1.25 2.5

3.125 6.25 12.5 25 50 100

3.13.2.2  PSCAN Configuration

PSCAN is activated as follows:

Press SCAN-F1 (Mode) and select PSCAN mode.

F3 (Run+) or F2 (Run-) initiates the scan in the up or down direction.

The following PSCAN-specific settings can be made. It is assumed here that the
R&S PR100 is already in PSCAN mode.

The scan start frequency, scan stop frequency and PSCAN frequency resolution can
be set as follows:

● SCAN-F 5(Param) - "Scan Start Frequency" / "Scan Stop Frequency" / "RF Panor-
ama Scan Resolution BW"

● Or using the configuration menu:
CONF- F2 (Scan) - "Scan Start Frequency" / "Scan Stop Frequency" / "RF Panor-
ama Scan Resolution BW"

The parameters that influence the content of the spectrum can be set as follows in
PSCAN:

IF bandwidth

● Indirectly via PSCAN frequency resolution; see above.

Measurement time

● As described previously under "measurement time"
● In PSCAN mode, also using SCAN-F5(Param)-"Measure Time".

IF display mode

● Via the configuration, CONF-F3(Display)-"RF-PAN Display Mode".
● Via DISP-F2(Range)- "RF-PAN Display Mode".

IF panorama = IF spectrum from FFM, FSCAN, MSCAN.
RF panorama = PSCAN spectrum.
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Measurement mode

● CONF- F1(RX) – "Measuring Trace Mode"

3.13.2.3  PSCAN Operation

PSCAN has three special display and evaluation capabilities:

● Differential mode
● Access to the receive section
● "Dual spectrum" display for PSCAN and FFM

The differential mode allows the difference between the current spectrum and a refer-
ence spectrum to be displayed; see Chapter 3.8.6, "Differential Mode", on page 87 for
more details on differential mode.

The Figure 3-48 shows an example of a reference spectrum in differential mode and
the Figure 3-49 shows an example of a difference spectrum when differential mode is
activated in PSCAN.

Figure 3-48: Reference spectrum in differential mode
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Figure 3-49: Difference spectrum in differential mode

In PSCAN mode, it is possible to access the receive section. The RX marker can be
adjusted using the front and top rotary knob or by means of numeric frequency input;
see Figure 3-50, field 2. During a running PSCAN, level measurements can be made
on the set RX frequency. Moreover, it is possible to modify all of the FFM settings dur-
ing a running PSCAN. The level value is updated as soon as the IF block in which the
RX marker is located has been scanned.

For a paused PSCAN, audio can also be output. Moreover, the current FFM settings
can be copied to the memory or suppress list as follows:

● SCAN-F6(More)-F3(Direct Save)
● Or SCAN-F6(More)-F2(Suppress)

In order to obtain comparable values in the spectrum and in the numerical level dis-
play, make sure that the receive bandwidth in FFM and the resolution bandwidth
(RBW) in PSCAN are set the same. The same applies to the FFM detector and the
PSCAN IF display mode since the level refers to the power in a (bin) bandwidth. It is
also recommended to switch on the AFC to ensure that the signal of interest is actually
entirely within the demodulation bandwidth.

Figure 3-50 explains some of the fields in the "RX + Spectrum" display in PSCAN.

Field Explanation

1 PSCAN parameters

2 Adjustable RX marker
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3 PSCAN parameters

4 PSCAN status (running/paused)

5 RX level, measured in FFM receive section

6 Bandwidth of FFM receive section

Figure 3-50 shows three different bandwidths:
- Bin bandwidth (resolution bandwidth) for the PSCAN in field 3.
- Bin bandwidth (resolution bandwidth) for the FFM IF spectrum in field 1.
- Detector bandwidth for the FFM receive section in field 6.

Figure 3-50: RX level measurement in PSCAN

The spectra for the PSCAN and the IF around the RX marker can be jointly monitored
in a "dual spectrum" display; see Figure 3-51. This display is activated as follows:

● DISP-F1 (Display Mode)-"Dual Spectrum"

The lower half of the screen shows the PSCAN spectrum and the upper half shows the
FFM spectrum as long as PSCAN is paused.

The following table explains some of the fields in the "Dual Spectrum" display in
PSCAN.
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Field Explanation

1 PSCAN parameters

2 FFM parameters, receive section Adjustable RX marker

3 RX level, measured in FFM receive section

4 Bandwidth of FFM receive section

Figure 3-51: Dual spectrum display in PSCAN

Associated SCPI commands:

Activate PSCAN mode: [SENSe:]FREQuency:MODE on page 315

Start scan: INITiate[:IMMediate] on page 249

Stop scan: ABORt on page 223

Scan start frequency: [SENSe:]FREQuency:PSCan:STARt on page 319

Scan stop frequency: [SENSe:]FREQuency:PSCan:STOP  on page 319

Scan stepsize: [SENSe:]PSCan:STEP on page 336

Scan direction: [SENSe:]PSCan:DIRection on page 335

PSCAN display mode: CALCulate:PSCan:AVERage:TYPE on page 228

Dual spectrum display: DISPlay:WINDow on page 244
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3.13.3  Internal Recording

The Internal Recording is available only if the Internal Recording option is installed; see
Chapter 1.7, "Ordering Information", on page 15.

The internal recording (IR) option makes it possible to record data streams either in the
R&S PR100's internal RAM or on the SD card.

The following recording modes are available:

● Audio/Audio SQL: Digital audio data
● Trace : Spectra (i.e. trace data) from FFM, FSCAN, MSCAN, PSCAN and DF
● IQ data: IQ data up to 500 kHz bandwidth (Not available in DF mode)
● CSV: Level measurement data (Not available in PSCAN, HSCAN, DFFSCAN, and

DFMSCAN modes)

3.13.3.1  Characteristics

Recorded data can be written to the R&S PR100’s RAM or saved on the SD card (CSV
record mode only supports SD card).

In conjunction with the external triggered measurement (ETM) option, the recording
process can also be automatically controlled by a trigger, e.g. by the squelch or exter-
nal signals.

RAM recording

For RAM recording, the memory size can be selected in steps between 8 MB and 52
MB and the recording mode ("memory mode") can be toggled between "cyclic" and
"stop on full". In the "cyclic" memory mode, the available memory is used as a ring buf-
fer so that current data for the most recent past is always available as a function of the
memory size. "Stop on full" records until the selected memory is full and then stops
recording.

The RAM content is lost when the R&S PR100 is switched off or rebooted. The RAM
content can be saved on the SD card using REC-F4(Mem Save).

SD card recording

When recording on the SD card, the operating system supports a maximum file size of
4 GB.

Recording ends when the user or the trigger (ETM option) stops recording or the SD
card is full. Cyclic recording mode is not supported with the SD card. Recording also
ends when the following conditions happen:

● During CSV recording, switching from FFM, FSCAN, MSCAN, or DF modes to
other operating modes. This is because CSV record mode is only available in FFM,
FSCAN, MSCAN and DF modes.
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● During IQ data recording, switching from other operating modes to DF mode. This
is because IQ data record mode is not available in DF mode.

Audio / Audio SQL Record Mode

Audio is recorded in WAV files (see Chapter 4.10, "Data Structure of Recorded Files",
on page 430), and can be recorded continuously or using squelch control.

The sampling rate and other audio parameters can be set by the user.

The recorded audio can be played back on the R&S PR100.

Trace Record Mode

Trace data is recorded in RTR files using the current R&S PR100 settings. These set-
tings may be modified while recording is underway.

The recording format for trace data is the same format as (LAN) UDP streams, and can
be played back on the R&S PR100.

IQ Data Record Mode

IQ data is recorded using the current R&S PR100 settings. These settings may be
modified while recording is underway.

The recording format for IQ data is the same format as (LAN) UDP streams, but the
format is not available for playback on the R&S PR100.

For analysis of IQ data, use the ARB Toolbox PC tool provided on the Documentation
CD. The IQ data format is also described in Chapter 4.10, "Data Structure of Recorded
Files", on page 430, if the user uses external tools for analysis.

CSV Record Mode

Level measurement data are recorded in CSV files on the SD card. The CSV file can
be imported by most spreadsheets.

The record interval parameter (from 1 to 999 seconds) can be set by the user (SCAN -
Param (F2)) before recording is started. At the specified interval, a record is saved into
the CSV file.

The record interval is only applicable for FFM and DF modes. It has no effect for
FSCAN and MSCAN modes.

The recorded CSV file contains the device related information and a list of data records
with the following information:

● Local date and time.
● Center frequency and level.
● GPS location coordinates and bearing, if available.
● Field strength, if available.
● Bandwidth and level detector.
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General Notes

The high recording speeds necessitate the use of a class 6 SD card with a write speed
of at least 6 MB/s, to prevent loss of data.
A suitable card (4 GB, class 6) is available from Rohde & Schwarz under part number
4070.4475.00. SD cards with a size up to 32 GB can be used in the R&S PR100.

For performance-related reasons, certain actions requiring significant computing power
are not allowed during recording and are disabled. The following mutual limitations
apply:

● Multiple simultaneous recordings (e.g. trace + audio) are not possible.
● Playback and recording are not possible simultaneously.
● Waterfall display mode is disabled during recording.
● UDP streams are possible in parallel to recording, but with reduced throughput.
● The scan speed can be reduced during recording.
● IQ streaming is paused as long as IQ data are being recorded.
● Audio streaming is paused as long as audio is being recorded.
● Audio is recorded only if an audio signal is available. In other words: When a

PSCAN is underway, audio is never recorded. In FSCAN and MSCAN modes,
audio is recorded only during dwell times but not during the scan movement.

A new SD card must be formatted in the R&S PR100 using:

FILE-F4(SD-Card)-F4(Tools)-"Format SD Card" in order to achieve the full recording
speed.

3.13.3.2  Operation

Operation of internal recording will now be discussed based on figure below. Pressing
the REC key causes recording functions to be assigned to function keys F1 to F6.
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Figure 3-52: Internal recording

Table 3-8: F1(Rec Mode) determines what to record:

Text Explanation

Audio Continuous audio recording

Audio SQL Audio recording only when level >= squelch

IQ data IQ data. This item is grayed out (disabled) during DF mode.

Trace Spectral data with the current setting. This setting can be modified dynamically by the
user or also by FSCAN or MSCAN.

CSV Level measurement data. This item is grayed out (disabled) during PSCAN, HSCAN,
DFFSCAN, or DFMSCAN mode.

F2 (Start) starts and ends recording. When it is desired to record very short time inter-
vals, the start message (which is normally displayed for 8 seconds) can be clicked off
by touching any other key (e.g. CANCEL).

F3 (Param) configures the recording medium, the audio recording and the CSV record
interval.

The following individual parameters can be selected:

Parameter Possible selections Explanation

Recording Storage RAM / SD card Target memory for recording
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Record Memory Size 8, 16, 32, 52 MB RAM size for recording. The possible values
could be different between different firmware ver-
sions.

Memory Mode  Relevant only for RAM

Cyclic Continuous recording; RAM is used as ring buffer

Stop on full Single recording that ends as soon as the
selected RAM memory size is full

Digital Audio Mode Audio data formats from
Table 6-8

Sample rate, bits, mono/stereo

CSV Record Interval 1s to 999s Time interval for CSV recording.

These settings can also be modified in the configuration as follows:

CONF-F5 (Memory)-"Recording".

F4 (Mem Save) saves a recording in RAM to the SD card; see figure below. This menu
item is activated only upon termination of a RAM recording with Stop.

If no SD card is inserted, the corresponding F2, F4 and F5 keys will remain grayed out
(i.e. inactive).

Figure 3-53: Saving RAM to the SD card

F5 (SD-Card Replay) and

F6 (Mem Replay)

are used to play back the RAM content or a recorded file on the SD card.
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If the current record mode is CSV, F4, F5 and F6 keys will be grayed out (i.e. inactive).

Playback is possible for trace data (*.rtr) and audio data (*.wav) but not for IQ data
(*.riq) and CSV (*.csv).

During playback from the SD card, a file selection menu is also enabled as seen in the
figure below.

Figure 3-54: File selection for playback

Playback of Trace Data

Playback of trace data will now be discussed based on the two figures below.
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Figure 3-55: Trace playback screen

After selecting a trace file or RAM content with a trace, the playback screen shown
above appears with the waterfall representing the recorded data. The newest data is
found on the top edge (tag 4) and the older data continues downwards.

The screen shows only part of the recorded data if the recorded data is longer than the
size of the waterfall display. Tag 1 represents all of the recorded data and tag 2 repre-
sents the size and position of the displayed excerpt. The line number and time at tag 3
refer to the top edge of the displayed excerpt.

Navigation is possible in this screen using the up/down cursor keys and with F1(Line)
by entering a line number. The line numbers correspond to the recorded spectra (maxi-
mum 20 per second).

F2 (Range) can be used to scale the level of the waterfall and select the waterfall color
scheme.

F5 (Marker) opens the marker screen; see the figure below.

F6 (Exit) returns to the previous screen.
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Figure 3-56: Markers in the trace playback screen

The markers in trace playback operate like the waterfall markers (see Figure 3-28) but
with the following distinctions:

● The position of the time markers is displayed in the top white bar
● The waterfall cannot be scrolled with the front rotary knob when the scroll arrow is

selected; only the up/down cursor keys and Enter+line number can be used.

The displayed time for the markers T1 and T2 can show either the local time or the
UTC time, depending on the following setting:

CONF-F3(Display) -> Replay Time Base.
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Figure 3-57: Replay Time Base setting for T1 and T2 markers in replay mode.

Playback of Audio Data

Playback of audio data will now be discussed based on the below figure.
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Figure 3-58: Internal recording, audio playback

Audio playback has the following modes:

• Playing

• Paused

• Stopped

The corresponding icons appear at the top right in the display window.

F1 (Play/Pause) is used to start playback and F2 (Stop) to stop playback. Playback
can be paused and resumed using F1 (Play/Pause).

During playback of an audio recording, normal work with the R&S PR100 can proceed.
However, the limitations described under "mutual limitations apply" do apply. When
playback is paused or stopped, the audio signal that is currently received is output; the
audio recording is output during playback of a recording.

If the Stop key is not visible while playback is running or paused, it can be redisplayed
by pressing the REC key.

For the current audio file, three times are displayed:

● Total length of the current audio file at F2 (Stop)
● Relative playback position within the total length at F1 (Play/Pause)
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● Absolute time of the current playback position at F6

Navigation is possible within audio files as follows:

Skip magnitude Backwards Forwards

1 s F3(<<) F4(>>)

5% of total duration Cursor key < (left) Cursor key > (right)

20% of total duration Cursor key v (down) Cursor key ^ (up)

Positioning:

F5 (Goto) with indication of the relative playback position.

Such navigation is possible in all of the playback modes (playing, paused and stop-
ped).

Associated SCPI commands:

Format SD card: MMEMory:INIT [<label>] on page 275

Data type for recording: TRACe|DATA:RECord:SOURce on page 381

Storage medium: TRACe|DATA:RECord:STORage on page 382

RAM size: TRACe|DATA:RECord:MEMory:SIZE on page 382

Memory mode: TRACe|DATA:RECord:MEMory:MODE on page 383

CSV record interval: TRACe|DATA:RECord:CSV:INTErval on page 380

Start recording: TRACe|DATA:RECord:STARt on page 385

Stop recording: TRACe|DATA:RECord:STOP on page 386

Recording, data loss: TRACe|DATA:RECord:OVERruns? on page 386

Save RAM on SD card: TRACe|DATA:RECord:MEMory:SAVE on page 384

Start playback: TRACe|DATA:REPLay:STARt on page 387

Pause playback: TRACe|DATA:REPLay:PAUSe on page 389

Resume playback: TRACe|DATA:REPLay:RESume on page 389

Stop playback: TRACe|DATA:REPLay:STOP on page 388

Playback, seek in file: TRACe|DATA:REPLay:SEEK on page 387

3.13.4  Field Strength Measurement

The Field Strength Measurement is available only if the Field Strength Measurement
option is installed; see Chapter 1.7, "Ordering Information", on page 15.
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The field strength measurement (FS) option makes it possible to take antenna factors
into account. A field strength measurement makes it possible to display levels as well
as field strength values (in dBµV/m), query these values via SCPI and stream them via
UDP. Spectra are not converted into field strengths.

The field strength can be read off in the RX display (tag 1 in Figure 3-59) as long as
the receive frequency is located within the antenna frequency range. If the receive fre-
quency is outside of the antenna frequency range, a warning icon will be displayed and
no field strength value will appear (tags 2 and 3 in Figure 3-60).

Figure 3-59: Receive frequency within antenna range

Figure 3-60: Receive frequency outside of antenna range

The unit of the displayed field strength level unit can be switched between dBµV/m and
V/m using the following sequence:

● CONF-F3(Display)
● Configure the "Fieldstrength Unit" setting to either "dBµV/m" or "V/m".

Associated SCPI commands:

Switch field strength display on/off: DISPlay:FSTRength on page 234
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In the ROUTE commands, OPEN/CLOSE refers to opening and closing (virtual) relays.

3.13.5  Remote Control

The Remote Control is available only if the Remote Control option is installed; see
Chapter 1.7, "Ordering Information", on page 15.

The remote control (RC) option is used to connect the R&S PR100 to a LAN.

It is needed for the following applications:

● Communication with the remote control software
● SCPI communication
● UDP streaming via LAN
● Firmware update via LAN

3.13.5.1  Configuration

It is possible to switch between a fixed IP address and usage of a DHCP server as fol-
lows:

CONF-F4(General)-"DHCP".

The IP address, subnet mask and gateway can also be configured as follows:

CONF-F4(General)-"<Parameter name>".

Using CONF-F4(General)-"Port", it is possible to set the port on which the R&S PR100
accepts SCPI commands.

The hostname for the R&S PR100 is derived from the serial number as follows:

For R&S PR100 rs-pr100-<serial number>-002

Example: rs-pr100-102007-002

The R&S PR100 is shipped with the following factory default settings:

DHCP OFF

IP address 172.17.75.1

Subnet mask 255.255.255.0

Port 5555

Gateway 0.0.0.0

In case of a reset to the factory default settings, the current LAN settings are retained!
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If DHCP access is changed from enabled to disabled, the R&S PR100 will switch to the
IP address that is statically configured.

3.13.5.2  Operation

Setup and testing of a LAN connection between a PC and the R&S PR100 is dis-
cussed here. This LAN connection can be used to input all of the SCPI commands and
observe the responses. UDP streams cannot be monitored in this manner.

● Connect the LAN cable to the PC and the R&S PR100 (direct connection), or con-
nect the R&S PR100 to the office network (network connection). The R&S PR100
will automatically detect crossed and uncrossed LAN cables.

● In case of a direct connection, set the IP addresses and subnet masks for the
R&S PR100 and PC so that a connection can be established.

● In case of a network connection, set the R&S PR100 to DHCP and configure the
DHCP server as required, or (without DHCP) set the IP addresses and subnet
masks like for a direct connection.

● Open a DOS window and ping the R&S PR100 as follows:
ping –a 12.34.56.78
The parameter –a returns the hostname of the R&S PR100.

● If the connection is working, open a hyperterminal on the PC as follows:
Start-Programs-Accessories-Communication-Hyperterminal

Figure 3-61: Hyperterminal connection setup

● In Hyperterminal, enable transmission of line ends and local echo as follows:
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File – Properties – Settings – ASCII Configuration.

Figure 3-62: Hyperterminal configuration

● In Hyperterminal, enter the SCPI command
*IDN? (+Return)
and the R&S PR100 should respond with "Rohde&Schwarz", instrument type,
serial number, firmware version.
Note: You might need to enter *IDN? several times before the R&S PR100
responds.
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Figure 3-63: Hyperterminal SCPI command

● Instead of Hyperterminal, you can also use a DOS window and open a telnet con-
nection to the R&S PR100 as follows:
telnet –t vt100 12.34.56.78 5555

Associated SCPI commands:

DHCP on / off: SYSTem:COMMunicate:SOCKet:DHCP[:STATe] on page 361

Gateway: SYSTem:COMMunicate:LAN:GATeway on page 359

Subnet mask: SYSTem:COMMunicate:LAN:SUBMask on page 360

IP address: SYSTem:COMMunicate:SOCKet:ADDRess on page 361

Port: SYSTem:COMMunicate:SOCKet:PORT on page 362

Query MAC address: SYSTem:COMMunicate:LAN:ETHernet? on page 359

3.13.6  External Triggered Measurement

The External Triggered Measurement is available only if the External Triggered Mea-
surement option is installed; see Chapter 1.7, "Ordering Information", on page 15.

The external triggered measurement (ETM) option can be used for start/stop control of
different actions involving triggers such as a button press, squelch or external electrical
signals. The following must be distinguished:

● Single actions such as storage of an image
● Continuous actions such as recording of audio data

Continuous actions can be started and stopped, while single actions can only be star-
ted (since they stop on their own accord).

The following actions can be controlled using external triggered measurement:
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Action Single "s" or
continuous "C"

Explanation

No action C Needed when nothing is to be triggered temporarily

Save screen s Save current screen as PNG image; see F1 in Figure 3-35.

Save spectrum s Save current spectrum as CSV file; see F2 in Figure 3-35.

Scan Run+ C Start scan

Start recording C Begin recording using internal recording; see Chapter 3.13.3,
"Internal Recording", on page 128.

Requires the IR option.

Blank Direction Find-
ing

C Pause direction finding processing when triggered.

Requires the DF option.

Save GPS Position s Save current GPS position. Requires the GPS option.

The following trigger sources (trigger signals) can trigger or terminate an action:

Trigger source Start "ON",
Stop "OFF"

Explanation

(none) OFF Actions that are started can also run indefinitely or until they are inter-
rupted by the user.

Auto OFF The trigger status reverts to "not triggered" immediately after the
action is triggered.

Button press ON + OFF Button press in center of front rotary knob

Electrical signal,
rising edge

ON + OFF An electrical signal can be supplied to AUX2 (located on side), "Trig-
ger_in" connector. Its transitions serve as triggers. See also Chap-
ter 3.3.4, "AUX2 IN/OUT (side)", on page 26.

Electrical signal,
falling edge

ON + OFF See above.

Squelch, rising ON + OFF Level transition from "below squelch" to "above squelch".

Squelch, falling ON + OFF Level transition from "above squelch" to "below squelch".

Time T1 ON Predetermined start time, with date, resolution: 1 second.

Time T2 OFF Predetermined stop time, with date, resolution: 1 second.

Duration T3 OFF Time duration since start trigger, resolution: 1 second, duration: 1 s to
999 s.

SCPI trigger ON + OFF Triggering by an SCPI command: TRIGger[:SEQuence]:
IMMediate on page 406

Requires the RC option.

3.13.6.1  Configuration

The trigger action is selected as follows:

CONF-F1(RX)-"Trigger Action"
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The trigger source for the start or stop can be selected as follows:

● CONF-F1(RX)-"Trigger Start Source" or
● CONF-F1(RX)-"Trigger Stop Source"

The associated times T1, T2 and T3 are configured as follows:

● CONF-F1(RX)-"Trigger Time T1 Start"
● CONF-F1(RX)-"Trigger Time T2 Stop"
● CONF-F1(RX)-"Trigger ON Duration T3"

The lines for T1, T2, T3 are activated, respectively, only if a time was selected as the
trigger source.

Triggering can be activated and deactivated globally (trigger enabled) as follows:

CONF-F1(RX)-"Trigger Function"

Triggering is also deactivated automatically if trigger parameters are modified or if a
trigger keyboard lock is interrupted with LOCK-F6(Unlock) by the user.

User keys U1 and U2 (top side) also allow activation/deactivation of the triggering,
assuming they were previously set to "Trigger Function Enable/Disable" in the configu-
ration menu.

The trigger start (but not the stop) can be set to sound a beep as follows:

CONF-F1(RX)-"Trigger Beep"

The keyboard can be locked to prevent faulty operation (between trigger start and trig-
ger stop) as follows:

CONF-F1(RX)-"Trigger Lock"

In this manner, the front keyboard is locked (analogous to LOCK-F2(Lock Front)). How-
ever, the center button of the front rotary knob remains activated if it was selected as a
stop trigger source. SCPI command control is not affected by the locking.

3.13.6.2  Operation

The trigger in the R&S PR100 can assume three different states:

● Deactivated
● Waiting
● Triggered

This trigger state is not persistent; the R&S PR100 always starts with a deactivated
trigger.

The “Waiting” and “Triggered” states are indicated using the icons shown in below fig-
ure. With the ETM option installed, the deactivated state is recognizable only from the
absence of these icons.
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Figure 3-64: Indication of the trigger state

The "Start" and "Stop" trigger signals cause a transition between the "Waiting" and
"Triggered" states; see the figure below.

Figure 3-65: Trigger states

In the triggered state, the R&S PR100 can still be operated if the trigger keyboard lock
was not enabled. In particular, the action that was triggered can also be terminated
manually. However, in this case the trigger state remains on "Triggered".

Continuous actions run as long as the trigger is in the "Triggered" state and the user
has not terminated the action.

Single actions are triggered at the transition from "Waiting" to "Triggered", as is the trig-
ger beep if it is so configured.

Stop signals are ignored in the waiting state and start signals are ignored in the trig-
gered state. In other words, multiple start signals do not trigger an action repeatedly as
long as no stop signal was received in the meantime.

For single actions, two different behaviors can thus be configured:

● If the trigger source for stop is set to "Auto" using
CONF-F1(RX)-"Trigger Stop Source" - "Auto",
at the end of the single action the trigger is reset to "Waiting". In other words, each
start signal will trigger the action if it does not occur during the execution time of
the single action.

● If the trigger source for stop is set to some value other than "Auto", the single event
is triggered by the first start signal and then is not retriggered until after each stop
signal/start signal sequence.
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If continuous actions are terminated by the user, here too the trigger state must first be
set to "Waiting" before the action can be retriggered by a start signal.

The keyboard lock influences only the front keyboard. It does not affect SCPI com-
mand control. The center button of the front rotary knob remains unlocked if it was con-
figured as a trigger source. The presence of a keyboard lock can be recognized based
on a function key assignment as seen in the below figure.

Figure 3-66: Trigger keyboard lock

The keyboard lock is enabled only during the "Triggered" trigger state. Upon the transi-
tion from "Triggered" to "Waiting", i.e. after a stop signal, the keyboard lock is disabled
unless the user previously locked the R&S PR100.

The user can make use of LOCK-F6(Unlock) to remove the keyboard lock. In this proc-
ess, the current action is terminated and the trigger is deactivated even if the
R&S PR100 was previously locked by the user prior to the trigger.

If the squelch is selected as the start/stop criterion for recording, note that each trigger
will result in a new recording. This is in contrast to "Audio on Squelch" with internal
recording, which continues the same recording. In other words, during RAM recording
only the last squelch period is available in RAM at any time. During recording to the SD
card, one file is written per squelch period.

Associated SCPI commands:

Enable trigger: TRIGger[:SEQuence]:ENABle on page 397

Trigger action: TRIGger[:SEQuence]:ACTion on page 405

Trigger source: TRIGger[:SEQuence]:STARt:SOURce on page 400, TRIGger[:
SEQuence]:STARt:SLOPe on page 402, TRIGger[:SEQuence]:STOP:SOURce
on page 401, TRIGger[:SEQuence]:STOP:SLOPe on page 402

Trigger times: TRIGger[:SEQuence]:STARt:TIME on page 403, TRIGger[:
SEQuence]:STOP:TIME on page 404, TRIGger[:SEQuence]:STOP:TDURation
on page 405

Trigger keyboard lock: TRIGger[:SEQuence]:LOCK on page 398

Trigger beep: TRIGger[:SEQuence]:BEEP on page 399

Current trigger state: TRIGger[:SEQuence]:STATe? on page 398

SCPI trigger: TRIGger[:SEQuence]:IMMediate on page 406

3.13.7  Frequency Processing

The Frequency Processing is available only if the Frequency Processing option is
installed; see Chapter 1.7, "Ordering Information", on page 15.
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The Frequency Processing (FP) option makes it possible to monitor frequencies up to
18 GHz in conjunction with the R&S HF907DC antenna. When the R&S HF907DC
antenna is connected, a frequency range from 7.5 GHz to 18 GHz can be scanned
continuously using FSCAN, MSCAN and PSCAN, if installed.

3.13.7.1  Characteristics

Frequencies up to 18 GHz can be entered and read out without conversion and are
also output in UDP streams and recordings as "true RF frequencies".

The R&S HF907DC antenna has two frequency bands as shown in the table below.
The switchover point is at 12.5 GHz. The R&S PR100 automatically switches between
these bands if necessary. The band switch on the R&S HF907DC must be set to
"Remote" for this to occur.

Table 3-9: Bands in the R&S HF907DC antenna

Frequencies in GHz Lower band Upper band

Minimum input frequency 7.5 12.5

Converted to output frequency 6.5 7.5

Maximum input frequency 12.5 18

Converted to output frequency 1.5 2.0

Frequency offset (inverted position) -14 -20

Band designation Band 1 Band 2

The band switching time is approximately 1 second.

The 12.5 GHz frequency point belongs to the lower band. Scans that start at this fre-
quency should begin at 12.5 GHz + 1 Hz in order to avoid switching during the scan.

The R&S HF907DC antenna can also be operated exclusively in the lower band or in
the upper band (band switch on "Band1" or "Band2"). In this case, the user is responsi-
ble for ensuring that no frequencies from the other band are selected since the
R&S PR100 assumes that the bands are always properly switched.

If a frequency outside of the selected band is used, entirely incorrect values for the fre-
quency and level will be displayed.

3.13.7.2  Configuration

In order to activate frequency processing, one or more antennas must be entered in
the antenna list (see Figure 3-41) that have a name starting with "HF907DC". They
refer to a k-factor table for the R&S HF907DC (either to the table that is preinstalled in
the R&S PR100 or the measured table that is supplied with the R&S HF907DC).

For the frequency processing option, the table for the R&S HF907DC must be selected
which includes both frequencies (Table " HF907DC-123456_7.5GHz_18GHz" for serial
number 123456).
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If the flash memory is deleted, the default antenna list and the default antenna factors
will be reinstalled.

The active and passive bit patterns in the antenna list entry Figure 3-42 are ignored;
'01' is commanded for band 1 and '00' for band 2.

ANT1 thus remains on 0 and can be used in principle in MSCAN in order to control
additional antennas for the frequency range < 7.5 GHz.

In the configuration (CONF-F1(RX)), the following parameters are overridden:

Antenna Lines -> AUTO

Antenna Mode -> Active

3.13.7.3  Operation

Frequency Processing (FP) is activated as soon as an antenna is selected that has a
name starting with "HF907DC". In this state, the only valid input frequencies are those
in the range from 7.5 GHz to 18 GHz.

When editing the MSCAN parameters (see Figure 3-32), however, frequencies below
7.5 GHz can also be entered for other antennas.

Likewise in the MSCAN scan, it is possible to switch between the R&S HF907DC and
other antennas. Note, however, that the R&S PR100 is delayed by the required band
switching time in the R&S HF907DC.
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Figure 3-67: Panorama scan from 7.5 GHz to 18 GHz (Using HF907DC and FP option installed)

Associated SCPI commands:

Select current antenna: ROUTe:SELect on page 299

3.13.8  Global Positioning System

The Global Positioning System is available only if the Global Positioning System option
is installed; see Chapter 1.7, "Ordering Information", on page 15.

The R&S PR100 global positioning system (GPS) software option makes it possible to
display GPS and compass information on the R&S PR100 in the FFM mode. This infor-
mation can also be displayed on a geographical map.
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Figure 3-68: GPS / compass option

Besides the GPS software option, suitable hardware is also necessary to make use of
this functionality on the R&S PR100. The preferred hardware is the R&S HE300
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antenna (active vertical dipole) with integrated GPS and compass module. This
antenna is to be connected to the R&S PR100 AUX1 and antenna input (as shown in
below figure).

Figure 3-69: R&S PR100 with the HE300 antenna

Other supported hardware:

● DF antenna with integrated electronic GPS and compass (e.g. ADD107, ADD207).
This is supported on AUX1

● External GPS or compass using the NMEA protocol. This is supported on AUX1
and AUX2.

If any supported hardware with GPS is connected, and AUX input and GPS data
source are configured correctly, the following information(s) will be displayed on the
screen:

● GPS position
● Number of received satellites
● Quality information about received GPS data (green, yellow, red)
● Direction of movement during mobile usage

The GPS time information is not gathered and is thus neither displayed nor used for
synchronization of the R&S PR100's time.

If any supported hardware with compass is connected, and AUX input and Compass
data source are configured correctly, the following information is displayed on the
screen:

● Compass data (azimuth and elevation) in graphical format (compass rose) and in
numerical format

● In Map Mode, display of compass azimuth value as a DF beam.
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● In Map Mode, triangulation with stored GPS positions including triangulation result
display with error radius.

When using the HE300 antenna, the following additional functions are enabled in addi-
tion to the GPS and compass data that is displayed:

● Display of antenna field strength in a bargraph with scaling
● Storage of the current GPS, compass and antenna field strength values

3.13.8.1  Configuration of the GPS/Compass

Following successful Option Code Activation, the additional "GPS/Compass" area will
appear in the configuration menu for the R&S PR100 on the "General" page (CONF ->
General) with the following possible settings:

• "GPS data source" None, Aux1, Aux2, SCPI (default = none)

• "Compass data source" None, Aux1, Aux2, SCPI (default = none)

Moreover, there is the following configuration parameter on the "Display" page (CONF
-> Display):

• "Display GPS / compass" OFF, ON

If the configuration parameter "Display GPS / compass" is set to "OFF", then the
R&S PR100 will behave as if the "GPS" option was not installed, i.e. neither GPS nor
compass data will be displayed on the R&S PR100.

A user (who has a R&S PR100 with the GPS option installed) can easily make mea-
surements even with an antenna connected to the R&S PR100 that does not provide
any GPS compass information.

If (CONF -> Display -> Display GPS / compass) is set to "ON", then both (CONF ->
General -> GPS data source) and (CONF -> General -> Compass data source) must
be configured.

When using the HE400 or DF antenna, both of these parameters should be set to
"Aux1". Moreover, the "Auxiliary 1" must be configured. These parameters are also
found on the "General" page in the "Auxiliary 1" area. When using the HE400 or DF
antenna, the parameter "Accessory" must be set to a value of "Antenna" in the "Auxili-
ary 1" area.

When using the NMEA device "Aux1" and "Aux2" needs to be configured appropriately.
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3.13.8.2  Configuration Settings for GPS/Compass when Using the HE400 Antenna

Figure 3-70: R&S PR100 configuration setting with HE400 antenna – Part 1

Make sure that the "Display GPS / compass" configuration parameter is set to "ON".
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Figure 3-71: R&S PR100 configuration setting with HE400 antenna – Part 2

Important parameter settings:

“Auxiliary 1“ area Parameter "Accessory" set to "HE300" or "Antenna"

“Auxiliary 2“ area Parameter "Accessory" set to "None"

"GPS / Compass" area Parameter "GPS Data Source" set to "Aux1"

"GPS / Compass" area Parameter "Compass Data Source" set to "Aux1"

GPS/Compass Operation with the HE400 Antenna

Following successful configuration of the GPS/Compass (see Chapter 3.13.8.2, "Con-
figuration Settings for GPS/Compass when Using the HE400 Antenna", on page 154),
the following information is displayed in all of the operating modes (FFM, FSCAN,
MSCAN, PSCAN) (See figure below).

● GPS status bar (1) with GPS position (2), altitude (3), number of received satellites
(4) and a quality indication for the received satellite signal (5).

● Compass rose (6) with azimuth (7), elevation (8) and direction of movement (9)
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Figure 3-72: GPS status bar and compass rose in the Rx display

Figure 3-73: GPS status bar and compass rose in the Spectrum + Waterfall display
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The GPS status bar is shown except for the display (DISP -> dual spectrum) in all of
the other (DISP -> Rx, Rx + Spectrum, Spectrum, Spectrum + Waterfall, Waterfall).

Using the "Orientation" button (10), it is possible to configure the orientation of the
compass rose.

In the display (DISP -> Rx + Spectrum, Spectrum, Spectrum + Waterfall, Waterfall), the
"Compass" button (11) can be used to configure where the compass rose is to appear
on the R&S PR100 display (top left, top right, bottom left, bottom right, hidden). The
orientation of the compass rose can also be configured via CONF->F3(Display)->Com-
pass Orientation.

3.13.8.3  Magnetic Declination

Magnetic declination is angle deviation between the magnetic and geographic north. Its
value changes with location and time. In the R&S PR100, the World Magnetic Model
(WMM) is used to obtain an estimation of the magnetic declination based on the GPS
location.

The magnetic declination value that is used is shown in the following configuration
item:

CONF-F4(General)->Magnetic Declination.

Figure 3-74: Magnetic Declination value

If the GPS location is available, the magnetic declination will be valid and added to the
magnetic compass readout from the HE400 to give the value shown in the compass
rose.

3.13.8.4  GPS Coordinate Format

The following GPS coordinate format is available for display on the GPS status bar
when GPS is enabled and shown.

● dd° mm.mmmmm’ (minutes)
● dd° mm’ss.ss” (seconds)
● UTM
● UTM Nato

The format can be set via the CONF->Display(F3)->GPS Coordinate Format field
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Figure 3-75: GPS coordinate format menu

Figure 3-76: GPS coordinate format type

Depending on the display format, the GPS status bar will display GPS coordinate
according to the selection. The screenshot below shows the different GPS format in
display.

Figure 3-77: GPS coordinate GEO Minutes format

Figure 3-78: GPS coordinate GEO Seconds format
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Figure 3-79: GPS coordinate UTM format

Figure 3-80: GPS coordinate UTM Nato format

In the event that no valid GPS data is received, the GPS status bar will show empty
data. The screenshots below shows the different display format according to the GPS
coordinate format selected when invalid or no GPS data is received.

Figure 3-81: Invalid GPS coordinate display for GEO Minutes and GEO Seconds format

Figure 3-82: Invalid GPS coordinate display for UTM format

Figure 3-83: Invalid GPS coordinate display for UTM Nato format

3.13.8.5  Map Display

A map display is accessible in the following R&S PR100 modes using the button "DISP
-> More -> Show Map".

Receiver Mode Additional Requirement Accessible

FFM

HSCAN

GPS Option Installed Yes
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MSCAN

FSCAN

PSCAN

DFFSCAN

DFMSCAN

GPS Option Installed No.

“Show Map” softkey is grayed out

DF GPS Option Installed Yes

Map Data

In the standard configuration, Rohde & Schwarz ships the R&S PR100 (firmware ver-
sion 3.0 and later) with a "default world map" including two detailed zoom levels.

Additional maps can be downloaded from OpenStreetMap server (www.openstreet-
map.org) using the "RsOsmWizard" PC software that is included on the documentation
CD. The maps downloaded must be copied into the R&S PR100's SD card.

Some points to note about how the R&S PR100 recognizes a map dataset on the SD
card:

● The name of the directory (on the SD card) that contains a map.prj file is used by
the R&S PR100 as the map name. That subdirectories should also contain the pic-
ture files (png, bmp or jpg) for the different map zoom levels.

● Multiple map.prj files can exist in different directories. When a new SD card is
inserted, the R&S PR100 will scan through the contents on the SD card for all the
map.prj files.

The following describes an example of how OSMWizard is used to download map
data:

● Set the target directory for storing the downloaded files, and the current and down-
load zoom levels. The OSM Tiles folder is set to D:\OSMWizard\. The current zoom
level is set to 6 and download zoom level set to 10. OSMWizard will download all
the zoom levels from 6 to 10 (inclusive).
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● Click on the Start button to start downloading data from Internet.
● After download is complete the D:\OSMWizard directory contains the following

files.

From the PC, at the root directory of the SD Card, a directory named “Singapore” is
created and the contents of D:\OSMWizard is copied into that directory. The steps
a) to d) is repeated for an area in Munich and the resulting data copied into a direc-
tory named “Munich”.
The SD Card is then inserted back into the R&S PR100.

● In the R&S PR100, the user will be able to select either the Singapore and Munich
map datasets as shown in the following figure:
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Figure 3-84: Selecting the map

Map Display Operation

Once "DISP -> More -> Show Map" is invoked, the map display is operated using the
softkeys in the following function menu as shown in below figure.

Figure 3-85: GPS status bar and Show Map function menu

(1) Softkey "GPS Position"

Using the "GPS Position" softkey (1), the following functions are controlled:
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Figure 3-86: Softkey "GPS Position" Menu

● Override Bearing
NOTE: Available only when the "Select Position" (F5) softkey button is activated.
This function allows the user to adjust the azimuth/bearing value of the selected
saved position by:
– Turning the rotary knob. Turning clockwise/anti-clockwise respectively incre-

ments or decrements the azimuth value by the Compass Resolution setting
value (1° or 0.1°).
To save the updated azimuth value, press Enter key or Rotary button.
To revert to the previously saved azimuth value, press Cancel key

– Entering the value using the numeric keypad

When the "Override Bearing" is activated, a status bar is shown on the top edge of
the map displaying the adjusted azimuth value.
To exit "Override Bearing", uncheck "Override Bearing" in the Softkey "GPS Posi-
tion" Menu.
If the selected saved position is included for triangulation and its azimuth is being
adjusted, its original azimuth line will stay until the updated azimuth is saved.
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Figure 3-87: Override Bearing on the Map

● Go To Selected Position
Centers the map on the R&S PR100 so that the selected saved position appears in
the center of the display. This centering procedure occurs once.

● Go To Current Position
Centers the map on the R&S PR100 so that the current position appears in the
center of the display. This centering procedure occurs once.

● Go To Triangulation Position
Centers the map on the R&S PR100 so that the triangulation position appears in
the center of the display. This centering procedure occurs once.(This menu item is
activated only if a triangulation was previously computed).

● Trace Current Position
Centers the map on the R&S PR100 so that the current position appears in the
center of the display. This function remains active until the function is deactivated.
It is recommended to activate this function especially when using the R&S PR100
in vehicles.

● Save Current Position
This function can be activated only if there is an SD card in the R&S PR100. After
entering a name (e.g. Munich) and a related description (Rohde-Schwarz), the fol-
lowing information is saved from the connected GPS and compass device on the
SD card in the file "RS_PR100_SNxxxxxx.gpx":
User keys U1 and U2 (top side) can also be used to execute this function (storage
of the current position), assuming they were previously set to "GPS Save current
position" in the configuration menu.
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Figure 3-88: GPS Position List description

If the current position has a corresponding valid polar diagram data in HSCAN
mode, the polar diagram will also be saved as a CSV file in the SD card and linked
to the saved current position.

● Save Manual Position
This function can be activated only if there is an SD card inserted. This function
makes it possible to save a user-selected position (longitude and latitude) as well
as a user-selected azimuth value on the SD card in the file
"RS_PR100_SNxxxxxx.gpx".

● Show Included Position
This function can be activated only if there is an SD card in the R&S PR100 and
one or more files named "RS_PR100_SNxxxxxx.gpx" are saved on this SD card.
This file (or files) is (are) created using Save Current Position or Save Manual Posi-
tion. The included positions that are to be hidden or displayed can be selected from
the GPS Position List using the key sequence: FILE -> F4(GPS Positions).

● Triangulate
This function can be activated only if there is an SD card in the R&S PR100 and
one or more files named "RS_PR100_SNxxxxxx.gpx" are saved on this SD card.
This file (or files) is (are) created using Save Current Position or Save Manual Posi-
tion. The stations to be included in the triangulation computation must be selected
using the button "FILE -> GPS Positions -> Include". (Selected positions are
marked with a black square).
In order for triangulation to be performed, at least two stations must be selected.
(In the following figure, the marked stations "Rio", "Moskau" and "My Position" are
used for the triangulation computation).
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Figure 3-89: GPS Position List (Include)

● Save Triangulation
This function is only available if an SD card is inserted in the R&S PR100 and trian-
gulate have been performed.
It allows the user to save the triangulate position result into a new gpx or existing
gpx file.

(2) Softkey "Range"

Figure 3-90: Softkey "Range" Menu

This menu allows the user to perform the following functions:

● "Level Bar Low Limit", "Level Bar Range", "Level Bar Auto Range" - Scale the level
bar range which is shown optionally on the right edge of the map.
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● "Map" - Select the map to be displayed if multiple maps are available on the SD
card.

● "Azimuth Color", "Saved Azimuth Color", "Triangulation Color" - Configure the col-
ors of the current, saved and triangulation azimuth line.

● "Show Level Bar" - Configure whether the level bar at the right edge of the map is
shown or hidden.

● "Show Polar Diagrams" - Configure whether the polar diagrams of the saved posi-
tions are shown or hidden. This setting is only available in HSCAN mode.

Figure 3-91: Show Polar Diagrams for Saved Positions with Default Normalization Mode on the
Map Display

● "Polar Normalization Mode" - Configure how each polar diagram's measurement
points are normalized on the map display. This setting is only available in HSCAN
mode.
There are two types of normalization, Default and Global.
– Default setting - each polar diagram's measurement points are normalized rela-

tive to the highest measurement level within its own measurement data.
– Global setting - each polar diagram's measurement points are normalized rela-

tive to the highest measurement level of all the included polar diagrams' mea-
surement data.
If the included polar diagrams' measurement levels span a very big range,
polar diagrams with smaller measurement levels will be displayed smaller than
those with large measurement levels.
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Figure 3-92: Show Polar Diagrams for Saved Positions with Global Normalization Mode on
the Map Display

(3) Softkey "Zoom In"

This is used to zoom into the map (assuming detailed maps are available on the SD
card). A maximum of 19 zoom levels is possible.

(4) Softkey "Zoom Out"

This is used to zoom out of the map.

(5) Softkey "Select Position"

Note: This function can be activated only if there is an SD card inserted.

It is used to select a position among all the saved positions on the map directly by turn-
ing the rotary knob or entering the position number through the numeric keypad. Press
Enter key or rotary button to include or exclude the selected position for triangulation.

The selected position is displayed with an orange azimuth line color on the map. If the
selected position is not included, its azimuth line color will be grey on the map. Other-
wise, its azimuth line color will be the selected "saved azimuth color" ("Range -> Saved
Azimuth Color").

When a saved position is selected, its position number, "INC" icon (if it is included), sig-
nal frequency, level, position name, and GPS location information are shown on the
status bars at the bottom of the map display.
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Figure 3-93: Select Position on the Map

When the Triangulate function is activated, the Select Position function needs to be
disabled in order to see the triangulation results on the Triangulation bar at the bottom
of the map display.

3.13.9  Direction Finder

The Direction Finder is available only if the Direction Finder option is installed; see
Chapter 1.7, "Ordering Information", on page 15.

The primary application of the DF mode is to detect the direction from which the signal
originates. A DF antenna is required to be attached to the R&S PR100 in order for this
mode to be active.

The direction finder in the R&S PR100 only operates in the fixed frequency mode, i.e.
only the azimuth of the center frequency is computed.

3.13.9.1  Operational Difference between FFM and DF Mode

The operation of the DF mode is similar to FFM mode with the following notable differ-
ences:
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Receiver mode DF mode

Fixed number of frequency points (1600) Number of frequency points used depends on the span and
step settings

AFC available AFC is disabled

Level detection (AVG, PEAK, MIN, MAX).
Level reading will be based on detection
type.

Level detection not available. Level reading will be based on
level read from the averaged DF spectrum.

Frequency offset available Frequency offset not available

Demodulation audio output Demodulated audio output is distorted due to antenna switch-
ing

VFO(A, B, M) VFO(A, B, M) does not use the Squelch and AFC setting

Recording available Recording available for Audio, Audio SQL and Trace. IQ
recording is not supported.

3.13.9.2  DF Antenna Connection Setup

Connect the DF antenna to the R&S PR100 as follows:

● DF antenna N-connector to the R&S PR100 RF input
● DF antenna binder connector to the R&S PR100 AUX1 input

Configure the R&S PR100 to use the antenna on AUX1

● Press the CONF key
● Press the softkey F4 (General)
● Set “Auxiliary 1 -> Accessory” to “Antenna”
● If the GPS option is installed, please configure the R&S PR100 to use AUX1 as the

GPS and Compass Data Source. Refer to Chapter 3.13.8.1, "Configuration of the
GPS/Compass", on page 153 for the steps.
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Figure 3-94: Setting Auxiliary 1 Accessory to Antenna

To verify that the DF antenna has been detected by the R&S PR100, check the follow-
ing:

● CONF -> RX -> “Antenna”: The antenna entry automatically displays name of the
DF antenna.
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Figure 3-95: Antenna should show that the DF antenna is automatically selected.

3.13.9.3  DF Mode Switching

The direction finder capability in the R&S PR100 supports the following direction find-
ing operations:

● DF for a fixed frequency, i.e. only the azimuth result of the center frequency is com-
puted

● DFFSCAN, i.e. frequency scanning with DF at signal detection
● DFMSCAN, i.e. memory scanning with DF at signal detection

Switching to Direction Finder (fixed frequency) mode:

● Press the SCAN key
● Press the softkey F1
● Select “DF” from the popup menu item
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Figure 3-96: Switching to DF Mode

Similarly, for DFFSCAN and DFMSCAN, select the appropriate value from the popup
menu item.

For quick switching between FFM / FSCAN / MSCAN / PSCAN and DF mode, the user
can set “User Key 1” or “User Key 2” to “Direction Finding On/Off”. This will allow the
user to toggle between the modes using one keypress:

● Press the CONF key
● Press the softkey F4 (General)
● Set “User Key 1” or “User Key 2” to “Direction Finding On/Off”
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Figure 3-97: Setting User Key to switch between receiver and DF Mode.

3.13.9.4  Description of DF Settings

Table 3-10: DF Settings

Setting Description Possi-
ble Val-
ues

SCAN
Param
Menu

Location
in Config-
uration
Menu

Step Mode Auto – Step value is automatically selected by system.

Manual – User selects the step value to use

Note that FFM mode only has Auto Mode

Auto,

Manual

Yes RX-Gen-
eral

Step Refer to Table 3-11 for the list of possible steps for a cer-
tain span. This setting is only used if the “Step Mode” set-
tings is “Manual”.

Refer to Yes RX-Gen-
eral

DF Squelch
or DF Mea-
surement
Mode

OFF

DF is performed continuously. Can be used if signals are
specially modulated or very weak, such that DF squelch
is ineffective

NORMAL

Used to monitor radio networks. DF process is started
and stopped by the squelch level

GATE

Used where signals are temporary transmissions and up
time is too short for NORMAL mode. DF process is star-
ted and stopped by the squelch level

Off,

Normal,

Gate

Yes RX-Gen-
eral
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DF Squelch
Level

Used only if “DF squelch” setting is “Gate” or “Normal” -30 to
110
dBuV

Yes RX-Gen-
eral

DF Quality
Squelch

Filter on the DF azimuth result for the GUI. Azimuth qual-
ity values below this value are considered invalid.

NOTE: This is a GUI only setting

0 to
100%

Yes RX-Gen-
eral

DF Mea-
surement
Time

Time used for averaging of the DF results

Note: Setting is independent of the FFM Measure-
ment Time

100ms
to 10s

Yes RX-Gen-
eral

DF Antenna
Reference

This affects the offset value added to the raw azimuth
result of the signal and also the angle used for Direction
of Movement (DOM) Arrow. The “raw azimuth” used
below refers to the azimuth of the signal relative to the
north marking on the DF antenna. The output azimuth is
always with respect to true north.

North Offset Only

DOM = <gps direction>

Azimuth = <raw azimuth> + <antenna north offset>

GPS Direction

DOM = <gps direction>

Azimuth = <raw azimuth> + <gps direction> + <antenna
north offset>

Compass Direction

DOM = <compass angle> - <antenna north offset> +
<magnetic declination>

Azimuth = <raw azimuth> + <compass angle> + <mag-
netic declination>

North
offset
only,

GPS
direc-
tion,

Com-
pass
direction

No RX-Gen-
eral

DF Antenna
Mount

Inverted DF result when the DF antenna is installed
upside-down (e.g. underside of airplane)

Regular,
Upside
Down

No RX-
Antenna

Antenna
North Offset

For static purpose, Antenna North offset from the true
north.

For mobile purpose, Antenna North offset from the axis of
the vehicle.

0
degrees
to 359.9
degrees

No Entry in
Antenna
Config
Menu

Compass
Orientation

This affects how the compass ring is rendered on the
GUI.

North Up Only

Compass North always points up.

Azimuth Up

The computed azimuth always points up.

Vehicle Up

The Direction of Movement always points up. The direc-
tion of movement is determined by the GPS direction.

NOTE: This is a GUI only setting

North
Up only,

Azimuth
Up,

Vehicle
Up

No DISP-
General

Compass
Resolution

This affects how the resolution of the angle displayed on
the compass.

NOTE: This is a GUI only setting

1
degree
or 0.1
degrees

No DISP-
General
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Magnetic
Declination

This setting displays the currently active magnetic decli-
nation value. The value depends on the geographical
location on earth, as provided by the GPS data.

NOTE: This is a read-only setting

0.1
degrees

No DISP-
General

DF Blanking This is a trigger action that will blank the DF processing
while the trigger is active.

NOTE: This is only available if the ETM option is
installed.

N/A No DISP-
General

DF Band-
width Mode
Auto

Off – DF Bandwidth is independent of step and selectiv-
ity.

On – DF Bandwidth is dependent on step and selectivity.

Off, On Yes RX-Gen-
eral

DF Band-
width

Refer to Table 3-12 for the list of possible DF bandwidth
when DF Bandwidth Mode Auto is off

 Yes,
when DF
Band-
width
Mode
Auto is
"Off"

RX-Gen-
eral

Table 3-11: Possible combinations of Span and Manual DF Step Values. Green boxes (with def)
shows the default step used in Auto step mode.
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Table 3-12: Span / DF Bandwidth combinations

DF Settings in the SCAN Menu

Global DF Settings can be quickly accessible in a single place through "SCAN" key as
follows: SCAN->F2 (Param).
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Figure 3-98: Settings from the SCAN key

DF Settings in the Configuration Menu

The following DF related settings are accessible via CONF-F1 (RX)-“General”:

● Step Mode
● Step
● DF Squelch
● DF Squelch Level
● DF Quality Squelch
● DF Blanking for trigger (available only if ETM option is installed).

The following DF related settings are accessible via CONF-F1(RX)-“Antenna”:

● Antenna
● DF Antenna Reference
● DF Antenna Mount

The following DF related settings are accessible via CONF-F1(RX)-“Measure”:

● DF Measurement Time
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Figure 3-99: DF Settings in CONF-F1-“General”
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Figure 3-100: DF Settings in CONF-F1-“Antenna” / “Measure”

Figure 3-101: DF Settings in CONF-F1-"DF Antenna Mount"
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The following DF related settings are accessible via CONF-F3(Display)-“General”:

● Compass Orientation
● Compass Resolution

Figure 3-102: DF Settings in the Display Configuration Menu
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Figure 3-103: DF Settings in the RX Configuration Menu

The following DF related settings are accessible via CONF-F4(General)-“Auxiliary 1”:

● Accessory
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Figure 3-104: DF Settings in CONF-F1-“Auxiliary 1”

The following DF related settings are accessible via CONF-F6(Antenna)-“ADD107”:

● North Offset
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Figure 3-105: DF Settings in Antenna Configuration Menu Entry

3.13.9.5  Description of DF Results

● DF Quality – A percentage of how good the DF azimuth is
● DF Azimuth – The direction of the center frequency relative to the DF antenna ref-

erence
● Previous Azimuth – The previous valid azimuth
● Deviation – The standard deviation of the last 10 valid DF azimuth
● DF Bandwidth – The DF bandwidth value depends on the combination of the step

and selectivity used. This is not related to the demodulation bandwidth.
● DF Fieldstrength – The field strength value of the center frequency.

3.13.9.6  Graphical User Interface (GUI) in DF Mode

The Display Modes available in DF mode is the same as described in Chapter 3.8.1,
"Display Modes", on page 70. However the information displayed in the panels are
extended for DF operation. This section describes the additional DF information that
are displayed.

RX Display (Polar Display)

The GUI elements on the RX display are described below:
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Figure 3-106: RX Display in DF mode

GUI Ele-
ment

Description

1 DF Level. This is the center frequency level of the DF-PAN spectrum.

Note : This level is NOT related to the level in FFM mode.

2 Name of Active DF Antenna.

3 Field Strength value (Summation of the DF Level and corresponding K-Factor table entry).

4 DF Squelch Level (Used only with GATED and NORMAL DF squelch modes).

Note : This is NOT related to the Squelch Level.

5 Span.

6 DF Bandwidth

7 DF Measurement Time

8 Previous Azimuth that was received

9 Standard Deviation of the last 10 valid azimuth values. If less than 10 valid azimuth values
are collected, “- - -“ will be displayed.

10 GPS Information Bar. Displays the Longitude, Latitude, Altitude, Number of satellites and
Signal Strength.

11 Azimuth Quality is displayed as a percentage and also as the bar at the bottom.

Azimuth Quality Squelch is displayed as the shorter line at the top.

12 DF Level and DF Squelch level are displayed
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13 Compass Rose

14 Direction of Movement (DOM) arrow

15 Azimuth Line

16 Azimuth Angle

Spectrum Display

Below is an example of the DF Spectrum display. Refer to RX + Spectrum display for
the description.

Figure 3-107: Spectrum Display in DF mode

Waterfall Display

Below is an example of the DF Waterfall display. Refer to Spectrum + Waterfall display
for the description.
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Figure 3-108: Waterfall Display in DF mode
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RX + Spectrum Display

Figure 3-109: RX + Spectrum Display in DF mode

GUI Element Description

1 Center Frequency

2 DF Level. This is the center frequency level of the DF-PAN spectrum.

Note : This level has no relation to the level in FFM mode.

3 Active Antenna

4 DF Squelch Level (Displayed as a bar)

5 DF Level (Displayed as a bar)

6 DF Squelch Level (Displayed as a number)

7 The offset bar is NOT used in DF mode. It is displayed only for providing a uniform GUI
experience to the user.

8 Field Strength. If no K-Factor table is associated, “- - -” shall be displayed

9 Compass Rose

10 Direction of Movement (DOM) arrow

11 Azimuth Line

12 Azimuth Angle
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13 DF Information Bar

From left:

“DF” – DF Pan display

"|<>|10 MHz” – Span

“BW: 30kHz” – DF Bandwidth

“Qual: 97.1%” – DF Quality

“Prv. Azim. 88.9” – DF azimuth

“Dev: ±0.7” – Standard deviation of the last 10 valid azimuths.

14 GPS Information Bar. Displays the Longitude, Latitude, Altitude, Number of satellites and
Signal Strength.

Spectrum + Waterfall Display

Figure 3-110: Spectrum + Waterfall display in DF mode

GUI Element Description

1 DF Level. This is the center frequency level of the DF-PAN spectrum.

Note : This level is NOT related to the level in FFM mode.

2 DF Spectrum
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3 DF Information Bar

From left:

“DF” – DF Pan display

"|<>| 10 MHz” – Span

“BW: 30kHz” – DF Bandwidth

“Qual: 97.1%” – DF Quality

“Prv. Azim. 88.9” – DF azimuth

“Dev: ±0.7” – Standard deviation of the last 10 valid azimuths.

4 Compass Rose

5 Direction of Movement (DOM) arrow

6 Azimuth Line

7 Azimuth Angle

8 GPS Information Bar. Displays the Longitude, Latitude, Altitude, Number of satellites and
Signal Strength.

If the azimuth is invalid, the Azimuth line and value will be gray.
If the antenna is disconnected during DF mode, the DF Spectrum will be empty and no
line will be displayed in the compass circle.

Map View

To open the map view: DISP-F6(more)-F3(Map View)
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Figure 3-111: Map View in DF mode

The level bar on the right displays the DF level. Refer to section "Map Display Opera-
tion" on page 162 on the operations allowed in map view.

Compass Rose Behaviour in DF Mode

This section shows the various ways the information in the compass rose are dis-
played. The example is explained using the following inputs:

GPS direction = 99.1 degrees

Compass = 300.0 degrees

DF antenna angle = 350.2 degrees

Antenna North offset = 0.0 degrees

Magnetic Declination = 6.0 degrees

The top 3 compass rose displays below demonstrate the behavior when the DF
antenna reference is changed between GPS, compass and North Offset. The bottom 3
compass rose displays demonstrate the behavior when the GPS data, azimuth or
antenna are invalid respectively.
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Figure 3-112: Compass Rose display under different conditions under DF Mode (RX Display)

3.13.9.7  DF Scan Modes

Referring to the different Receiver Mode settings, listed in Chapter 3.5, "Receiver
Modes", on page 39 some of the modes are DF-specific. Apart from DF fixed fre-
quency mode there are two DF scan modes: DFFSCAN and DFMSCAN. Until now in
this chapter no clear differentiation has been made whether the text referred to fixed
frequency DF mode or one of the scan DF modes, although the focus was mainly on
fixed frequency DF mode. In the remainder of this chapter the discussion will concen-
trate on the DF scan modes.

DFFSCAN

Characteristics

DFFSCAN mode is based on the Receiver FSCAN mode Chapter 3.6.3, "FSCAN",
on page 57 and all of the FSCAN related settings are applicable here. Moreover, these
two frequency modes share the settings and a change in one frequency mode will
affect the other and vice versa. When not scanning, DFFSCAN mode behaves identi-
cal to normal DF mode.

As in the case of FSCAN mode, DFFSCAN mode performs a scan by setting the
receive frequency step-by-step to the next relevant frequency point. All the settings are
global and can be modified dynamically during the DFFSCAN procedure.

DFFSCAN is activated as follows:

● Press SCAN-F1(Mode) and select DFFSCAN mode.
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● F3 (Run+) or F2 (Run-) initiates the scan in the up or down direction.

In this mode, theoretically, two main operations can be seen: AF operation and DF
operation. Frequency scanning is done as an AF operation and the DFFSCAN mode at
that point behaves identical to normal FSCAN mode. The DF operation, i.e. direction
finding algorithm is started only when there is a signal-detection event. The signal-
detection event is dependent on both AF squelch mode and AF squelch level and
details are explained in the following paragraphs.

One important thing to take note here is the dwell time. The direction finding is done
during the dwell time after signal-detection has occurred. If the dwell time is not suffi-
ciently long, the switching to the next frequency point will occur without finishing DF
operation and no valid azimuth will be obtained. In practice, in order to achieve reliable
measurements, the dwell time should be at least 1.0 sec. It can be set to infinite as
well.

In DFFSCAN mode, there are two squelch settings we need to take note of. To differ-
entiate, the term AF squelch and DF squelch will be used here. The AF squelch is
used for signal detection during frequency scanning. Once the signal is detected, the
direction finding procedure will be triggered and from that point onwards, the DF
squelch is used. If the AF squelch is switched off, then every frequency point is consid-
ered to be detected, i.e. signal-detection event is generated and hence, direction find-
ing will be triggered at every point.

Changing of AF squelch mode and level can be done though configuration menu:
CONF-F1(RX)-<Squelch> or <Squelch Level>.

We can change the DF squelch mode and level by pressing SCAN->F5(Param)-<DF
Squelch> or <DF Squelch Level>. Alternatively, CONF-F1(RX)-<DF Squelch> or <DF
Squelch Level> can also be used.

If no signal is detected, the R&S PR100 switches immediately to the next frequency
point. In case of a constant signal, the observation duration is determined by the dwell
time.

If a signal is detected which is then interrupted within the dwell time, the current fre-
quency point is maintained if the interruption(s) is (are) shorter than the "No Signal
Time". The No Signal Time always begins anew at the start of each interruption. Inter-
ruptions that are longer than the no signal time result in a switch to the next frequency
point as soon as the no signal time has elapsed (but at the latest at the end of the
dwell time).

The parameters dwell time, dwell time mode ,no signal time and no signal time mode
(which disables the no signal time, i.e. every interruption switches to the next fre-
quency point) can be set via the configuration as follows:

CONF-F2(Scan) -<Parameter name>.

In addition, the number of sweeps can be set here and the user can select whether to
use a finite or infinite number of sweeps (Scan Cycle Mode).

The times mentioned above and the number of sweeps can be set within the following
limits:
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Parameter min max Resolution Comment

Dwell time 0 s 60 s 0.1 s Infinite also possible

No signal time 0 s 60 s 0.1 s Can be switched off

Sweeps 0 1000 1 Infinite also possible

Influence of the measurement time

The influence of the Measurement time in combination with the Dwell time is not differ-
ent from the way it works in the FSCAN mode, please refer to "Influence of the mea-
surement time " on page 58.

Suppress list and Memory list

Regarding the usage of the suppress list and copying frequencies over to the memory
list, please refer to "Suppress list" on page 58.

DFFSCAN Specific Settings

Regarding DFFSCAN-specific settings and associated SCPI command, please refer to
"FSCAN Specific Settings" on page 59

DF global settings
SCAN-F5(Param) allows us to configure DF global settings. AF settings and SCAN
settings can be configured via the configuration menu: CONF-F2(SCAN) instead.

GUI

Only RX Display (Polar Display) is available for DFFSCAN mode. The RX display will
look similar to the display explained in: Chapter 3.13.9.6, "Graphical User Interface
(GUI) in DF Mode", on page 184

Streaming

Output can be seen in terms of UDP stream through FSCAN and DFPAN tags.

DFMSCAN

Characteristics

DFMSCAN mode is based on the Receiver MSCAN mode Chapter 3.6.4, "MSCAN",
on page 60 and all of the MSCAN-related settings are applicable here. Moreover, these
two frequency modes share the settings and the change in one frequency mode will
affect the other. When not scanning, DFMSCAN mode behaves identical to normal DF
mode.

DFMSCAN mode is similar with DFFSCAN mode in the aspect that individual fre-
quency points are scanned. However, unlike DFFSCAN mode some of the parameters,
such as frequency, AF squelch level, for the different points can be set individually,
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using a memory list. Existing memory list has been extended with those parameters
required for DF-MSCAN operation:

● DF Squelch Mode
● DF Squelch Level
● DF Measurement Time
● Frequency Span
● DF Step
● DF Bandwidth

Antenna Polarization and Antenna Mode are included in the extended list for ESMD
compatibility reason but not used under R&S PR100.

The above mentioned parameters from the memory list extension for DFMSCAN can
be configured using SCPI or GUI.

For SCPI, the following command can be used: MEMory:CONTents:DFINder|DF
<mem_loc>,<mem_paras | packed_struct>. Its details and corresponding details for
the extended parameters can be found in MEMory:CONTents:DFINder|DF
on page 260.

For UI based configuration of memory items, we can use "MEM -> Edit Memory (F4)"
for accessing the normal memory list as before. Once the memory list table is
launched, individual memory lines can be edited and configured for both AF and newly
extended DF parameters as in the following figure (Figure 3-113):

Figure 3-113: Memory Item Editor for AF and DF Parameters
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As in the case of DFFSCAN, the AF parameters from the memory list are used during
AF operation, i.e. frequency scanning, and the DF parameters are used during DF
operation once the signal-detection event is received.

DFMSCAN is activated by pressing [SCAN] F1(Mode) and turning the rotary knob until
DFMSCAN is highlighted.

F3 (Run+) or F2 (Run-) initiates the scan in the up or down direction.

The parameters dwell time, dwell time mode, no signal time etc. can be set in a similar
manner as with DFFSCAN.

Also the timing logic for the frequency stepping, the influence of the measurement time
and dwell time, the triggering of DF operation and the outputs during the scan proce-
dure are the same as for DFFSCAN.

Note, however, that frequency points are skipped if their antennas are not included.

DFMSCAN Operation

DFMSCAN operation will work in a similar manner as MSCAN operation with "Run-",
"Run+" and "Stop" softkeys.

DFMSCAN Specific Settings

All MSCAN-related specific settings "MSCAN Specific Settings" on page 60 are appli-
cable here.

One exception from normal MSCAN here is SCAN-F5(Param) also allows us to config-
ure certain DF global settings in addition to the usual memory line start/stop, etc.

Figure 3-114: DFMSCAN Param Menu
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GUI

Only RX Display (Polar Display) is available for DFMSCAN mode. The RX display will
look similar to the display explained in: Chapter 3.13.9.6, "Graphical User Interface
(GUI) in DF Mode", on page 184

Once the scanning is done, the result summary can be seen in two ways:
● By downloading CSV file called "DFMSCAN_RESULT_XXX.csv from the SD Card

saved under the folder named R&S PR100.
● DISP -> RESULT (F6) key will launch "DFMSCAN Result List" table with detected

DF results. Refer to the figure below (Figure 3-115).

Figure 3-115: DFMSCAN Result List

Note that both CSV file and result table will be populated with those frequencies where
the signal is above AF squelch and hence, direction finding has been taken place suc-
cessfully. If no signal is above-squelch in the scan range, then the file or the list will be
empty. Since these results are stored inside the SD Card, the SD Card must be pres-
ent during scanning and during launching of Result List table at the end of the scan.

Streaming

Output can be seen in terms of UDP stream through MSCAN and DFPAN tags.

3.13.9.8  DF SCPI Examples

For the R&S PR100, the measurement function for direction finding can be started as
required. In this case a single measurement is performed. Upon completion of averag-
ing time, the DF results are output. For a single measurement it is sufficient to activate
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a single DF sensor function. After the measurement has been started by command
INIT, the supported sensor functions in the active receiver mode are served and the DF
results are taken. The results can then be accessed via the usual methods.

The R&S PR100 MUST be in DF mode for the measurement function to return valid
DF measurement functions.

Examples:

1) Activate DF sensor function

Command: FUNC "AZIM","DFQ","DFL","DFFS"
2) Start measurement trace

Command: TRAC:FEED:CONT MTRACE,ALW
3) Configure measurement time

Command: MEAS:DF:TIME <value>

<value> in seconds, e.g. 0.1 for 100 ms.

4) Turn off squelch mode

Command: MEAS:DF:MODE OFF
5) Start measurement

Command: INIT
6) Read data

Command: TRAC? MTRACE
Data format: <level>, <DF level>, <azimuth>, <DF Quality>, <DF Fieldstrength>

Note that if the DF measurement has not yet been completed, the command above
returns "9.91E37". The trace is empty. Polling is required to determine when a mea-
surement result is present.

3.13.10  Polychrome IF Panorama

3.13.10.1  General Information

The polychrome IF panorama is a spectral representation of levels vs. frequency. The
color of each level / frequency pair indicates the relative occupancy over time and sig-
nal duration. It differs from the "normal" IF panorama in the following way: With the nor-
mal IF panorama, all levels that belong to the same frequency are considered to come
from one emitter and computed via the level analysis to give a single value.
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Example: 
Let us assume there are two signals on a particular frequency that are emitted in turns.
The alternating rate is 100 per second, and each signal is active for 8 ms. The emitter
then switches off to wait for the reply of the second emitter, which, after a pause of 2
ms, emits for 8 ms as well. The following levels can be seen on this frequency:

If the IF panorama is set to "AVERAGE" and the measurement time to 100 ms, the fre-
quency will show a level which corresponds to the average from both emitters.
Pm = (P1 + P2)/2
The IF panorama thus combines both signals and represents them as a single signal
(see Figure 3-116).

Figure 3-116: Combined signals

Polychrome Mode

In Polychrome mode, both signals are shown as two points, one above the other. The
location of each point corresponds to levels P1 and P2, respectively. The color of these
points is determined by the frequency of occurrence of levels P1 and P2.

Relative frequency of occurrence

The term "relative frequency of occurrence" refers to a settable time ta which corre-
sponds to an occupancy of 100%. Thus, 100% means a level / frequency pair has
been active over the entire time ta. If the level / frequency pair has been active over
half the time ta only, the relative frequency of occurrence is 50%.

If persistence is active, the current relative frequency of occurrence are related with the
previous frame’s relative frequency of occurrence in a Max-Hold Fashion.

Persistence

To observe a signal that occurred only in short period of time, persistence can be used
to hold that signal and decay it based on a factor. Persistence determines the decay
factor only if the subsequent relative frequency of occurrence is less than the current
relative frequency of occurrence.
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Example: 
The relative frequency is set to 100 ms. The persistence is set to 1s. Assuming the
scenario shown at the beginning of this section, each emitter is active 25 times, each
time for 8 ms, during a 500ms period. Thus, the total activity duration is 200 ms, which
is twice the relative frequency of 100 ms. Both points are therefore shown with maxi-
mum frequency of occurrence (see figure below). Since the subsequent signal duration
will have the exact same characteristic, it will exactly display the same relative fre-
quency. Only when the subsequent relative frequency of occurrence is less than the
current relative frequency of occurrence will the 1s persistence have an effect.
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3.13.10.2  Polychrome Measurement

Polychrome (PR100-PC option)
Polychrome measurement is available only when Polychrome option is installed, see
Chapter 1.7, "Ordering Information", on page 15.

Polychrome (PC) measurement can be activated and allows the display of level vs fre-
quency in different color to help in detection of signal “hidden” behind strong signal
under the same frequency. Polychrome can be displayed when spectrum display is
selected except for spectrum + waterfall display.

Polychrome (PR100-PC option)
When polychrome is displayed in spectrum display, switching to spectrum+waterfall
display will turn off the polychrome measurement automatically.
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3.13.10.3  Polychrome IF Panorama Mode

Polychrome IF panorama can be turned on and off as follows:

DISP -> Polychrome Param -> "Polychrome IF Panorama "-> "OFF" | "ON"

3.13.10.4  100% Time

This parameter is used to set the maximum activity duration. Value can be entered via
the numeric pad or the rotary knob.

100% Time can be adjusted as follows:

DISP -> Polychrome Param -> "100% Time" <value>

3.13.10.5  Persistence

This parameter is used to set the persistence duration. Value can be entered via the
numeric pad or the rotary knob.

Persistence can be adjusted as follows:

DISP -> Polychrome Param -> "Persistence " <value>
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3.13.10.6  Polychrome FFT Speed

This parameter is used to set the internal polychrome FFT speed. The FFT speed is
used to improve the device 100% Amplitude Accuracy POI. For example, in a 10MHz
span setup, setting polychrome FFT speed to "4X" will improve the 100% Amplitude
Accuracy POI to 60 usec.

Polychrome FFT speed can be adjusted as follows:

DISP -> Polychrome Param -> "Polychrome FFT Speed" 1X | 2X | 4X

3.13.10.7  Upper Time and Lower Time Limit

This parameter is used to filter the polychrome representation. For display, a subset of
the color set is defined. This makes it possible to gather additional information, e.g.
one can suppress short-time signals and make stationary signals stand out much
clearer (and vice versa). Value can be entered via the numeric pad or the rotary knob.

Upper and Lower Time Limit can be adjusted as follows:

DISP -> Polychrome Param -> "Upper Time Limit" <value>

DISP -> Polychrome Param -> "Lower Time Limit" <value>

3.13.10.8  Clear Polychrome

The polychrome display is cleared automatically if the receive frequency, 100% time or
persistence is changed. It can also be cleared manually using this parameter.

Clear Polychrome can be activated via:

DISP -> Polychrome Param -> "Clear Polychrome"

3.13.10.9  Color Mapping

Auto-adjust color can be used to maximize the usage of available color based on the
distribution of hit count.

Color mapping can be activated via:

DISP -> Polychrome Param -> "Color Mapping" Manual | Auto
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4  Remote Control via LAN Interface

4.1  General

The R&S PR100 can be remotely controlled via LAN by means of SCPI command syn-
tax. The control commands and the "Status Reporting System" are described in this
chapter. The R&S PR100 supports the SCPI command syntax version 1999.0 ("Stan-
dard Commands for Programmable Devices").

The SCPI standard describes an interface with which instruments can be controlled.
The idea behind SCPI is that it should not matter what kind of instrument measures
e.g. a voltage level, be it a multimeter or a radio scanner measuring the voltage at the
antenna output; the command should always be the same. Although theoretically pos-
sible, in practice this goal in unachievable. However, the goal of every instrument
designer is to stay as close to SCPI as possible.

In addition, the R&S PR100 tries to be backward compatible with its predecessor, the
EB200 Miniport Receiver, when possible. In fact, this compatibility requirement out-
weighs the SCPI compliance requirement. Therefore, the SCPI interface for the
R&S PR100 is defined with the following rules:

● If an EB200 SCPI command relates to functionality that is not supported by the
R&S PR100, the command is not supported either.

● If a function can be done via an existing EB200 SCPI command, that command is
supported.

● If a function cannot be done via an existing EB200 SCPI command, but a suitable
SCPI compliant command is available, the SCPI compliant command is supported.

● Otherwise, a new SCPI-like command is added, specific for the R&S PR100.

A command is rarely useful if no data can be retrieved to monitor its effect. In SCPI,
this is done via queries. Queries can be used to retrieve the settings of an instrument.
However, measurements can consist of large sets of data. Outputting that over the
SCPI interface could delay the reaction time to commands, which is why the
R&S PR100 also offers the data in another format that can be sent via the UDP/IP pro-
tocol .

4.1.1  Conventions Used in the Chapter

The following conventions are used throughout the R&S PR100 Manual:

Typographical conventions

Convention Description

“Graphical user interface elements” All names of graphical user interface elements both
on the screen and on the front and rear panels, such
as dialog boxes, softkeys, menus, options, buttons
etc., are enclosed by parentheses.
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“KEYS” Key names are written in capital letters and
enclosed by parentheses.

Input to be entered by the user is displayed in italics.

File names, commands, program code File names, commands, coding samples and screen
output are distinguished by their font.

Links that you can click are displayed in blue font.

"References" References to other parts of the documentation are
enclosed by parentheses.

Other conventions

Remote commands: Remote commands may include abbreviations to simplify input.
In the description of such commands, all parts that have to be entered are written in
capital letters. Additional text in lower-case characters is for information only.

4.2  Structure and Syntax of the Device Messages

This chapter provides a description of the structure and syntax of the device mes-
sages.

4.2.1  SCPI Introduction

SCPI (Standard Commands for Programmable Instruments) describes a standard
command set for programming devices, irrespective of the type of device or manufac-
turer. The goal of the SCPI consortium is to standardize the device-specific commands
to a large extent. For this purpose, a model was developed that defines the same func-
tions for different devices. Command systems were generated that are assigned to
these functions. Thus it is possible to address the same functions with identical com-
mands.

The command systems are of a hierarchical structure. Figure 4-1 illustrates this tree
structure using a section of command system SYSTEM. The other examples regarding
syntax and structure of the commands are derived from the command system SENSE,
which operates the sensor functions of the devices.

SCPI is based on standard IEEE 488.2, i.e. it uses the same syntactic 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 Chap-
ter 4.2.4, "Responses to Queries", on page 210).

Abbreviation Meaning

ASCII American Standard Code for Information Interchange

NA Not Applicable

Structure and Syntax of the Device Messages
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SCPI Standard Commands for Programmable Instruments

ESE Event Status Enable

ESR Event Status Register

IP Internet Protocol

IST Individual STatus

LSB Least Significant Byte

MAV Message AVailable

MR Monitoring Receiver

MSB Most Significant Byte

NTR Negative TRansition

PRE Parallel poll Register Enable

PTR Positive TRansition

SRE Service Request Enable

SRQ Service ReQuest

STB STatus Byte

UDP User Datagram Protocol

4.2.2  Structure of a Command

Commands consist of a header and, in most cases, followed by one or more parame-
ters. Header and parameters are separated by a "white space" (ASCII codes 0 to 9, 11
to 32 decimal, e.g. blank). Headers may consist of several keywords. Queries are
formed by appending a question mark to the header.

Some of the commands used in the following examples may not be implemented in
your device.

4.2.2.1  Common Commands

Common commands consist of a header preceded by an asterisk (*), and one or sev-
eral parameters (or none at all).

Table 4-1: Examples of common commands.

*RST  Resets the device.

*ESE 253 EVENT STATUS ENABLE Sets the bits of the EVENT STA-
TUS ENABLE register to 253.

*ESR? EVENT STATUS QUERY Queries the contents of the
EVENT STATUS register.

Structure and Syntax of the Device Messages



Remote Control via LAN InterfaceR&S®PR100

208Operating Manual 4080.0966.02 ─ 13.00

4.2.2.2  Device-Specific Commands

Device-specific commands are of hierarchical structure as shown in below figure. Com-
mands of the highest level (root level) consist of only one keyword. This keyword
denotes a complete command system.

Figure 4-1: Tree-Structure example of command system " SYSTem "

Example:

SYSTem
This keyword denotes the command system SYSTem.

For commands of lower levels, the complete path has to be specified, starting on the
left with the highest level, the individual keywords being separated by a colon ":".

Example:

SENSe:FREQuency:STARt 118 MHz
This command lies in the third level of the SENSesystem. It sets the starting frequency
of a scan to 118 MHz.

Keywords that occur at several levels within one command system can have different
effects.

MMEMory:CATalog?
List all files in the current directory.

DISPlay:WINDow:CATalog?
List all available display modes.

4.2.2.3  Optional Keywords

Some command systems permit certain keywords to be optionally inserted into a com-
mand or omitted. These keywords are marked by square brackets in the description.
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Some commands are considerably shortened by these optional keywords, although the
full command length is also recognized by the device.

Example:

[SENSe]:FREQuency[:CW]: STEP [:INCRement] 25 kHz
This command sets the step width for frequency UP-DOWN to 25 kHz. The following
command has the same effect:

FREQuency:STEP 25 kHz

An optional keyword must be not omitted if its effect is specified in detail by a numeric
suffix.

4.2.2.4  Long and Short Form

The keywords can be of a long form or a short form. Either the short form or the long
form can be entered, other abbreviations are not permissible.

Example, long form:

STATus:QUEStionable:ENABle 1
Example, short form:

STAT:QUES:ENAB 1

The short form is marked by upper-case letters, the long form corresponds to the com-
plete word. Upper-case and lower-case notation only serve the human reader, the
device itself does not make any difference between upper case and lower case letters.

4.2.2.5  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. For a
description of the types of parameter, refer to Chapter 4.2.5, "Parameters",
on page 211.

Example:

DISPlay:BRIGhtness? MAXimum
Response: 1.00

This query requests the maximum value for the display backlight.
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4.2.2.6  Numeric Suffix

If a device features several functions or characteristics of the same kind, the desired
function can be selected by a suffix added to the command. Entries without suffix are
interpreted like entries with the suffix 1.

4.2.3  Structure of a Command Line

Several commands in a line are separated by a semicolon ";". If the next command
belongs to a different command system, the semicolon is followed by a colon.

Example:

DISPlay:BRIGhtness MAXimum;:SYSTem:AUDio:VOLume MAXimum
This command line contains two commands. The first command is part of the DISPlay
system and is used to specify the level of the display backlight. The second command
is part of the SYSTem system and sets the audio volume to maximum.

If the successive commands belong to the same system, having one or several levels
in common, the command line can be abbreviated. The second command after the
semicolon starts with the level that lies below the common levels (see also Figure 4-1).
The colon following the semicolon must be omitted in this case.

Example:

DISPlay:BRIGhtness MAXimum;:DISPlay:DATE:FORMat ddmmyyyy
This command line is represented in its full length and contains two commands separa-
ted from each other by the semicolon. Both commands are part of the DISPlay com-
mand system, i.e. they have one level in common.

When abbreviating the command line, the second command begins with the level
below DISPlay. The colon after the semicolon is omitted.

The abbreviated form of the command line reads as follows:

DISPlay:BRIGhtness MAXimum;DATE:FORMat ddmmyyyy
However, a new command line always begins with the complete path.

Example:

DISPlay:BRIGhtness MAXimum
DISPlay:BRIGhtness 0.5

4.2.4  Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is
formed by adding a question mark to the associated setting command. According to
SCPI, the responses to queries are partly subject to stricter rules than in standard
IEEE 488.2.
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1. Maximum values, minimum values and all further quantities, which are requested via
a special text parameter are returned as numerical values.

Example:

SENSe:FREQuency:STARt? MIN
Response: 9000

2. Numerical values are output without a unit. Physical quantities are referred to the
basic units.

Example:

SENSe:FREQuency:STOP?
Response: 100000000 for 100 MHz

3. Truth values (Boolean values) are returned as 0 (for "OFF") and 1 (for "ON").

Example:

OUTPut:IF:STATe?
Response: 1

4. Text (character data) is returned in a short form (see Chapter 4.2.5, "Parameters",
on page 211).

Example:

FORMat:BORDer?
Response: SWAP

4.2.5  Parameters

Most commands require a parameter to be specified. The parameters must be separa-
ted from the header by a "white space". Permissible parameters are numerical values,
Boolean parameters, text, character strings, block data and expressions. The type of
parameter required for each command and the permissible range of values are speci-
fied in the command description (see Chapter 4.5, "Common Commands",
on page 217).

4.2.5.1  Numeric Values

Numerical values can be entered in several forms, i.e. with sign, decimal point and
exponent. Values exceeding the resolution of the device are rounded. The mantissa
may comprise up to 41 characters, the exponent must lie inside the value range -37 to
37. The exponent is introduced by an "E" or "e". Entry of the exponent alone is not per-
missible. In the case of physical quantities, the unit can be entered.

Permissible units are as follows:
● Frequency: GHz, MHz or MAHz, kHz and Hz (default unit is "Hz")
● Time: s, ms, µs, ns (default unit is "s")
● Level: dBµV (default unit is "dBµV")
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● Percentage: PCT (default unit is "PCT")

If the unit is missing, the default unit is used.

"mHz" (milli Hz) as a unit is not used to avoid confusion with MHz (mega Hz) since
SCPI is case insensitive.

Example:

SENSe:FREQuency:STARt 123 MHz = SENSe:FREQuency:STARt 123E6

4.2.5.2  Special Numeric Values

The texts "MINimum", "MAXimum", "UP", "DOWN", "INFinity" and "NAN" are interpre-
ted as special numeric values. In the case of a query, the numeric value is provided.

Example of a setting command:

SENSe:FREQuency:STARt MINimum
Example of a query:

SENSe: FREQuency:STARt?
Response: 9000

Table 4-2: Special numeric values.

MIN/MAX MINimum and MAXimum denote the minimum and maximum value.

UP/DOWN UP, DOWN increases or decreases the numerical value by one step. The step
width can be specified for most parameters with a separate command. Some
parameters can only be changed in fixed steps (e.g. SENSe:BWIDth UP).

INF INFinity stands for + ∞. For queries the numerical value 9,9E37 is output.

NINF Negative INFinity (NINF) stands for - ∞. For queries the numerical value -9,9E37
is output. In a measured-value query, this value is output if the measurement can-
not be carried out (e.g. due to a wrong device setting).

NAN Not A Number (NAN) stands for results of calculations that are not number. Possi-
ble causes are the division by zero, the subtraction of infinity from infinity and sim-
ply missing values. SCPI outputs the value 9,91E37 where NAN is meant. NAN is
only sent as a device response, it cannot be entered in a command.

4.2.5.3  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. 0 or 1
is provided in a query.

Example of a setting command:

SYST:COMM:SOCK:DHCP:STAT ON
Example of a query:
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SYST:COMM:SOCK:DHCP:STAT?
Response: 1

4.2.5.4  Text

Text parameters (character data) observe the syntactic rules for keywords, i.e. they can
be entered using the 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 of a setting command:

FORMat:BORDer SWAPped
Example of a query:

FORMat:BORDer?
Response: SWAP

4.2.5.5  Strings

Strings must always be entered in quotation marks (' or ").

Examples:

PROGram:PRESet:DEFine “User Preset 1”
PROGram:PRESet:DEFine ‘User Preset 2’

4.2.5.6  Block Data

Block data (Definite Length Block) 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:

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; a single character for
each byte. Data elements comprising more than one byte are transmitted with the byte
being the first that was specified by SCPI command FORMat:BORDer.

During the transmission of the data bytes all flow-control (e.g End-of-Line) that is sent
as an ASCII character is ignored until all bytes are transmitted. Note that e.g. a VXI-11
connection also has flow-control that is not sent as ASCII characters.
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4.2.5.7  Expressions

Expression must always be in parentheses. The device requires this data format for
the indication of channel lists. A channel list always starts with "@" followed by a path
name or channel numbers or ranges of channel numbers.

Example:

ROUTe:CLOSe (@23)

4.2.6  Overview of the Syntax Elements

● The colon (:) separates the keywords of a command. In a command line the colon
after the separating semicolon marks the uppermost command level.

● A semicolon (;) separates two commands of a command line. It does not alter the
path

● A comma (,) separates several parameters of a command
● A vertical stroke (|) in parameter indications marks alternative possibilities in the

sense of "or"
● A question mark (?) forms a query
● An asterisk (*) marks a common command
● Quotation marks ("") introduce a string and terminate it
● ASCII character # introduces block data
● A white space (ASCII codes 0 to 9, 11 to 32 decimal, e.g. blank) separates header

and parameter
● Parentheses () enclose an expression (channel lists)

4.3  Notation

In the following sections, all commands implemented in the device are described in
detail. The notation corresponds to the SCPI standard.

4.3.1  Indentations

The different levels of the SCPI command hierarchy are represented in the description
by means of indentations to the right. The lower the level is, the further is the indenta-
tion to the right. Please observe that the complete notation of the command always
includes the higher levels as well.

Example:

SENSe:FREQuency:STARt is indicated in the description as follows:

SENSe first level

. :FREQuency second level
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. . :STARt third level

4.3.2  Upper / Lower Case

Upper/lower-case letters serve to mark the long or short form of the key words of a
command in the description (see next sections). The device itself does not distinguish
between upper- and lower-case letters.

4.3.3  Special Characters

4.3.3.1  Vertical stroke "|"

A selection of keywords with an identical effect exists for some commands. These key-
words are given in the same line and are separated by a vertical stroke. Only one of
these keywords has to be indicated in the header of the command. The effect of the
command is independent of the keywords being indicated.

Example:

SENSe:BANDwidth|:BWIDth
The two following commands of identical meaning can be formed. They set the band-
width of the device to 150 kHz:

SENSe:BANDwidth 150E3 = SENSe:BWIDth 150E3
A vertical stroke in indicating the parameters marks alternative possibilities in the
sense of "or". The effect of the command is different, depending on which parameter is
entered.

Example:

Selection of parameter for command SENSe:GCONTrol:MODE FIXed|MGC
AUTO|AGC.

If the parameter FIXed is selected, the gain is determined by the MGC voltage. In
case of AUTO the gain depends on the signal. The two parameters MGC and AGC are
synonymous for FIXed and AUTO.

4.3.4  Square Brackets [ ]

Keywords in square brackets can be omitted in the command. The device also accepts
the full command. Parameters in square brackets can also be optionally inserted into
the command or can be omitted.
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4.3.5  Curly Braces { }

Parameters in braces can be inserted in the command once or several times, or be
omitted altogether.

4.4  Unprotected Commands

Most of the SCPI commands described in this chapter are protected, meaning that they
can only be used if the Remote Control option has been installed (see SYSTem:
SECurity:OPTion on page 369 and *OPT? commands).

Without this option a protected command will be refused with error -203 “Command
protected”.

The following commands are unprotected (so they are always accepted):

Table 4-3: Unprotected Commands

*WAI

*IDN?

*OPT?

*WAI?

MEMory:CONFig

DIAGnostic[:SERVice]:ADAPter[:STATe]

DIAGnostic[:SERVice]:ADAPter[:STATe]?

MEMory:CONFig?

MEMory:CONFig:CATalog?

MMEMory subsystem: all commands

SYSTem:DATE?

SYSTem:ERRor:ALL?

SYSTem:ERRor:CODE:ALL?

SYSTem:ERRor:CODE[:NEXT]?

SYSTem:ERRor:COUNt?

SYSTem:ERRor[:NEXT]?

SYSTem:FIRMware:UPDate

SYSTem:RESet:COLD

SYSTem:RESet[:WARM]

SYSTem:SECurity:OPTion

SYSTem:TIME?

TRACe|DATA:SUPPress:CONFig
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TRACe|DATA:SUPPress:CONFig?

TRACe|DATA:SUPPress:CONFig:CATalog?

4.5  Common Commands

The common commands are taken from the IEEE 488.2 (IEC 625-2) standard. A par-
ticular command has the same effect on different devices. The headers of these com-
mands consist of an asterisk "*" followed by three letters. Many common commands
are related to the "status reporting system" in section Chapter 4.1, "General",
on page 205.

Table 4-4: Common Commands:

Command Parameters/
remarks

Description

*CLS no query CLEAR STATUS sets the status byte (STB), the standard event register
(ESR) and the EVENt sections 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 0 to 255

also query

EVENT STATUS ENABLE sets the event status enable register to the
value indicated. Query *ESE? returns the contents of the event status
enable register in decimal form.

*ESR? only query STANDARD EVENT STATUS QUERY returns the contents of the event
status register in decimal form (0 to 255) and subsequently sets the regis-
ter to zero.

*IDN? only query IDENTIFICATION QUERY queries unit about identification. The output of
the unit must be:

"ROHDE&SCHWARZ, <model nr>, <serial nr>, <sw version>

<model nr> the model number of the device (e.g. R&S PR100)

<serial nr> the serial number of the unit, format 123456

<sw version> the firmware version number, e.g V1.20

*IST? only query INDIVIDUAL STATUS QUERY states the contents of the IST flags in deci-
mal form (0 | 1).

*OPC also query OPERATION COMPLETE sets the bit in the event-status register to 0 if all
previous commands were carried out. This bit can be used for triggering a
service request.

*OPC? only query OPERATION COMPLETE QUERY writes the message '1' into the output
buffer as soon as all previous commands were carried out.
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*OPT? only query OPTION IDENTIFICATION QUERY queries about the options in the unit. It
outputs a comma separated list of fields, where each field corresponds to a
specific option. If the option is installed the field contains an abbreviation
identifying the option, else the field contains a zero value.

The following options are supported, ordered from the first to the last field:
● 1. PS = Panorama Scan
● 2. IR = Internal Recording
● 3. RC = Remote Control
● 4. ET = External Triggered Measurement
● 5. FS = Fieldstrength Measurement
● 6. FP = Frequency Processing SHF
● 7. GP = GPS Compass
● 8. DF = Direction Finder
● 9. Always 0

Example:

*OPT? -> PS,IR,RC,0,FS,0,0,0,0

*PRE 0 to 255

also query

PARALLEL-POLL REGISTER ENABLE sets parallel poll enable register to
the value indicated. Query *PRE? returns the contents of the parallel poll
enable register in decimal form.

*RST no query RESET sets the device to a defined default status. The default setting is
indicated in the description of the commands.

*SRE 0 to 255

also query

SERVICE REQUEST ENABLE sets the service request enable register to
the value indicated. Bit 6 (MSS mask bit) remains 0. This command deter-
mines under which conditions a service request is triggered. Query *SRE?
reads the contents of the service request enable register in decimal form.
Bit 6 is always 0.

*STB? only query READ STATUS BYTE QUERY reads out the contents of the status byte in
decimal form.

*TRG no query TRIGGER triggers the same actions as the INITiate:CONM[:IMMediate]
command.

*TST? only query SELFTEST QUERY triggers the module state test and yields a figure which
is to be interpreted as the bit field:

Result = 0 All modules are ok.

Result <> 0 There is a fault in one or several modules.

The information about the possible error can be queried by means of the
SYSTem:ERRor? Command.

*WAI No query WAIT-to-CONTINUE only permits the servicing of the subsequent com-
mands after all preceding commands have been executed and all signals
have settled.

4.6  Device Specific Behaviour

The behaviour of the R&S PR100 is defined by the following aspects:

● Error Situations
There are several types of error situations that apply to a number of, otherwise
unrelated, commands.

● Ranging and Rounding
This applies to all commands that set a value. Ideally, the user supplies a value
that is within the R&S PR100’s range and corresponds with its resolution. When
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this ideal situation is not met, ranging and rounding must be applied to get a value
the R&S PR100 can handle.

● Value Representation
This applies to all commands that return a value. This value must be presented to
the user with an adequate accuracy.

● Default Values
Each parameter that can be set or queried via SCPI has a default value after
applying the *RST command.

● R&S PR100 States
The behaviour of a command may vary between R&S PR100 states.

4.6.1  Error Situations

The common behaviour of the R&S PR100 in error situations is as listed below (unless
other behaviour has been explicitly specified for a specific command or query):

● Do a command or query in an R&S PR100 state in which the command/query is
not supported

The error -221 “Settings conflict” is returned.

● Set a parameter to such a state that it conflicts with other parameters

The error -221 “Settings conflict” is returned. The R&S PR100 does not adapt other
parameters in order to try to resolve a settings conflict. The new parameter setting is
rejected and the R&S PR100 setup remains unchanged.

● Query a measurement result that is not available

SCPI outputs NAN instead of a value according to SCPI standards Section 7.2.1. Note
that NAN is output as 9.91E37, as is also described in [SCPI].

Differences with EB200/EM050 Devices:

● A similar error situation may produce a different error code and message on the
R&S PR100 and on the EB200/EM050.

4.6.2  Ranging and Rounding

Each parameter of the R&S PR100 that takes a value has a maximum and a minimum.
In addition, each parameter has a resolution. The approach for setting a value for a
parameter is as follows:

● If the supplied value is beyond its maximum or below its minimum, return error -222
“Data out of range” without changing the parameter. The R&S PR100 does not
adapt other parameters in order to try to resolve a data out of range situation. The
new parameter setting is rejected and the R&S PR100 setup remains unchanged.

● Round the supplied value to the R&S PR100’s resolution. For specific parameters
(e.g. bandwidth), R&S PR100 can choose to round up or down instead of rounding
towards the closest value.
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● If the supplied value results in an error situation, return an error appropriate for that
situation without changing the parameter.

● Accept the rounded value

Differences to EB200/EM050 devices:

● The EB200 operates as described above, but does rounding before the range
checking. That means that a value is accepted if it is out of range, but within the
resolution of the minimum or maximum.

4.6.3  Value Representation

When a value (from either a measurement or from a setting) is presented to the user
by means of a response to an SCPI query, it is presented with the accuracy that is
used by the R&S PR100. Exceptions to this rule will be documented.

4.6.4  Default Values

The R&S PR100 has only one set of default values: That means that both the user
interface and the remote interface (SCPI) use the same default values for parameters.
This is identical to the EB200/EM050 devices.

The EB200 and the R&S PR100 do not use the same set of default parameters and
their values are not the same either.

4.6.5  Receiver Instrument States

In order to get a good overview of how the R&S PR100 reacts to SCPI commands, one
should study the various R&S PR100 states the R&S PR100 can have. If an SCPI
command is disallowed or allowed depends on the state the R&S PR100 is in. When a
command is allowed, two situations can be distinguished:

● The command triggers a state transition and executes from there
● The command executes in the current state

This section describes the R&S PR100 states and shows the commands that trigger
state transitions. A full description of these commands is part of the subsequent sec-
tions. Each command is assigned to one or more states in which it can execute.

The various states of the R&S PR100 are depicted below:
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Figure 4-2: Receiver States

4.6.5.1  Fixed Frequency Mode (FFM/CW)

FFM is short for Fixed Frequency Mode. The modes correspond exactly to those of the
SCPI command.

Fixed Frequency Mode uses a single running state.

4.6.5.2  Frequency Scan Mode FSCAN

SENS:FREQ:MODE. In both Fscan and Mscan mode, the R&S PR100 has several
substates that are shown in the figure below.

Device Specific Behaviour



Remote Control via LAN InterfaceR&S®PR100

222Operating Manual 4080.0966.02 ─ 13.00

Figure 4-3: States of Frequency Scan Mode and Memory Scan Mode

4.6.5.3  Memory Scan Mode MSCAN

Memory Scan Mode shows exactly the same behaviour as the Frequency Scan Mode
in the way of internal states as presented in the above figure.

4.6.5.4  Panorama Scan Mode PSCAN

In Panorama Scan Mode only states Stopped and Running are applicable.
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4.7  Device-Specific Commands

4.7.1  ABORt Subsystem

ABORt

Stop command for scans. This command stops an active scan and is the counterpart
of INIT:IMM.

Parameters:
none

Example: ABORt

4.7.2  CALCulate Subsystem

Table 4-5: CALCulation default values

Description Command
[CALC:]

Factory
Default

Min Max Unit *RST PWR
ON

IFPAN Average
type

IFP:AVER:TYPE MAX NA NA enum + -

PSCAN Average
type

PSC:AVER:TYPE MAX NA NA enum + -

Selectivity IFP:SEL AUTO NA NA enum + -

Step Auto IFP:STEP:AUTO 0 NA NA enum + -

Step IFP:STEP 6.25 625 mHz 1MHz Hz + -

CALCulate:IFPan:AVERage:TYPE <aver_proc>

Setting of the averaging procedure for the IF-panorama data.

Parameters:
<aver_proc> MINimum | MAXimum | SCALar | OFF

MINimum
Keep minimum value of obtained measurements
MAXimum
Keep maximum value of obtained measurements
SCALar
Average measurements according to a device specific algorithm
OFF
Do not process obtained measurements
*RST: OFF

Example: CALCulate:IFPan:AVERage:TYPE MINimum
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CALCulate:IFPan:AVERage:TYPE?

Query of the averaging procedure for the IF-panorama data.

Parameters:
none

Return values: 
<aver_proc> MIN | MAX | SCAL | OFF

MINimum
Keep minimum value of obtained measurements
MAXimum
Keep maximum value of obtained measurements
SCALar
Average measurements according to a device specific algorithm
OFF
Do not process obtained measurements

Example: CALCulate:IFPan:AVERage:TYPE? -> MIN

CALCulate:IFPan:CLEar

Restart of the averaging function for the IF-panorama data. The value obtained from
IF-panorama measurements thus far is deleted, and a new value is obtained.

Parameters:
none

Example: CALCulate:IFPan:CLEar

CALCulate:IFPan:MARKer:MAXimum[:PEAK]

Centering of the IF-panorama spectrum to the absolute-level maximum. This changes
the receiver frequency SENS:FREQ:CW.

Parameters:
none

Example: CALCulate:IFPan:MARKer:MAXimum

CALCulate:IFPan:MARKer:MAXimum:LEFT

The center of the IF-panorama spectrum is moved toward the nearest maximum on the
left. This changes the receiver frequency SENS:FREQ:CW.

Parameters:
none

Example: CALCulate:IFPan:MARKer:MAXimum:LEFT
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CALCulate:IFPan:MARKer:MAXimum:RIGHt

The center of the IF-panorama spectrum is moved toward the nearest maximum on the
right. This changes the receiver frequency SENS:FREQ:CW.

Parameters:
none

Example: CALCulate:IFPan:MARKer:MAXimum:RIGHt

CALCulate:IFPan:SELectivity <sel_panorama>

This command sets the selectivity in IF panorama by selecting the FFT filter character-
istics within the IF panorama. The selectivity setting is only used in DF mode.

If the current mode is not in DF mode, it will return -203 “Command Protected” error
code.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Parameters:
<sel_panorama> AUTO | NORMal | NARRow | SHARp

AUTO
Automatic selection of normal, narrow or sharp
NORMal
Sets normal selection
NARRow
Sets narrow selection
SHARp
Sets sharp selection

Example: CALCulate:IFPan:SELectivity SHAR

CALCulate:IFPan:SELectivity?

This query returns the selectivity in the IF panorama for the active mode.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Remark:

FFM mode always returns AUTO.

Query parameters: 
none
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Return values: 
<sel_panorama> AUTO | NORMal | NARRow | SHARp

AUTO
Automatic selection
NORMal
Normal selection
NARRow
Narrow selection
SHARp
Sharp selection

Example: CALCulate:IFPan:SELectivity? -> SHAR

CALCulate:IFPan:STEP <width>

This command sets the IF panorama step width. The step width is only used in DF
mode.

If this command is executed in any other modes other than DF mode, error -203,"Com-
mand protected" shall be returned .

If DF option is not installed, it will always return -203 "Command Protected" error code.

Remark:

Range = (depends on span) 625mHz to 1MHz.

Parameters:
<width> <step_width> | MINimum | MAXimum | UP | DOWN

<step_width>
Set the step width to the provided value
MINimum
Set the step width to the smallest value
MAXimum
Set the step width to the largest value
UP
Set the step width to the next larger value
DOWN
Set the step width to the next smaller value
*RST: 6.25kHz

Example: CALCulate:IFPan:STEP 25 kHz

CALCulate:IFPan:STEP?

This query returns the IF panorama step width.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Query parameters: 
none
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Return values: 
<width> none | MINimum | MAXimum

none
Returns the current step width in Hz
MINimum
Returns the smallest IF panorama step width in Hz
MAXimum
Returns the largest IF panorama step width in Hz

Example: CALCulate:IFPan:STEP? -> 100

CALCulate:IFPan:STEP:AUTO <boolean>

This command specifies whether the IF panorama step width (channel spacing) should
be selected automatically depending on the span or manually by the user.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Remarks:

In FFM mode, this value is always ON.

Parameters:
<boolean> ON | OFF

ON
The step width is selected automatically
OFF
The step width depends on the manual user setting
*RST: ON

Example: CALCulate:IFPan:STEP:AUTO ON

CALCulate:IFPan:STEP:AUTO?

This query returns whether the IF panorama step width (channel spacing) is selected
automatically or manually.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Remark

In FFM mode, the return value is always 1.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
The step width is selected by the user
1
The step width is automatically selected
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Example: CALCulate:IFPan:STEP:AUTO? -> 1

CALCulate:PSCan:AVERage:TYPE <aver_proc>

Setting of the averaging procedure for the panorama-scan data. Each FFT sample is
processed separately, e.g. for the MAXimum type a maximum value is kept for each
bin in a panorama scan.

Parameters:
<aver_proc> MINimum | MAXimum | SCALar | OFF

MINimum
Keep minimum value of obtained measurements
MAXimum
Keep maximum value of obtained measurements
SCALar
Average measurements over the measurement time
OFF
Do not process obtained measurements
*RST: OFF

Example: CALCulate:PSCan:AVERage:TYPE MINimum

CALCulate:PSCan:AVERage:TYPE?

Query of the averaging procedure for the panorama-scan data.

Query parameters: 
none

Return values: 
<aver_proc> MIN | MAX | SCAL | OFF

MINimum
Keep minimum value of obtained measurements
MAXimum
Keep maximum value of obtained measurements
SCALar
Average measurements over the measurement time
OFF
Do not process obtained measurements

Example: CALCulate:PSCan:AVERage:TYPE? -> MIN

CALCulate:PSCan:CLEar

Restart of the averaging function for the panorama-scan data. The values for each bin
in the FFTs measured thus far are deleted, and new values are obtained.

Parameters:
none
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Example: CALCulate:PSCan:CLEar

CALCulate:PSCan:MARKer:MAXimum[:PEAK]

Moves the receiver frequency to the FFT-bin with the absolute-level maximum in the
RF panorama. This changes the receiver frequency SENS:FREQ:CW

Parameters:
none

Example: CALCulate:PSCan:MARKer:MAXimum

CALCulate:PSCan:MARKer:MAXimum:LEFT

Moves the receiver frequency to the maximum that lies to the left of the current fre-
quency in the RF-panorama scan. This changes the receiver frequency
SENS:FREQ:CW. If squelch is on, only the maxima that are above the squelch level
are taken into account.

Parameters:
none

Example: CALCulate:PSCan:MARKer:MAXimum:LEFT

CALCulate:PSCan:MARKer:MAXimum:RIGHt

Moves the receiver frequency to the maximum that lies to the right of the current fre-
quency in the RF-panorama scan. This changes the receiver frequency
SENS:FREQ:CW. If squelch is on, only the maxima that are above the squelch level
are taken into account.

Parameters:
none

Example: CALCulate:PSCan:MARKer:MAXimum:RIGHt

4.7.3  DIAGnostic Subsystem

DIAGnostic[:SERVice]:ADAPter[:STATe]?

Query whether the instrument is currently being powered by a mains adapter.

Query parameters: 
none

Return values: 
<boolean> 0

Instrument is powered by internal battery.
1
Instrument is powered by mains adapter.

Example: DIAGnostic:ADAPter? -> 1
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DIAGnostic[:SERVice]:INFO:SVERsion?

Query of the software version.

Query parameters: 
none

Return values: 
<software version> Software version number.

Example: DIAGnostic:INFO:SVERsion? -> V[12.34]
“V” indicates this is a release version, “B” is for beta versions
12 is the major version number
24 is the minor version number

DIAGnostic[:SERVice]:INFO:PERipheral?

Query of the connected antenna on AUX1 port.

Query parameters: 
none

Return values: 
<string> String of the connected antenna name

Example: DIAGnostic:INFO:PERipheral? -> "HE300"
The name of the current connected antenna on AUX1 port.
"None" indicates no antenna connected.

DIAGnostic[:SERVice]:MODule:STATe? <module_name>

This query returns additional module information.

Query parameters: 
<module_name> Name of the module to be queried. See the table below for

abbreviated module names.

Return values: 
<module_state> <module_name>,0

The module is "UNDEFINED".
<module_name>,1
The module state is "OK".
<module_name>,2
The module state is "FAIL". Error message of a test point of the
module.
<module_name>,3
The module state is "NOT_INSTALLED".

Example: DIAGnostic:MODule:STATe? IG -> IG,3
DIAGnostic:MODule:STATe? ALL -> M1,1,M2,1,IG,3
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Abbreviated module name Module

M1 Reserved, always OK

M2 Reserved, always OK

IG Internal GPS hardware option (if available)

ALL all modules

DIAGnostic[:SERVice]:MODule:BATTery? <battery_name>

This query returns information on a battery.

Query parameters: 
<battery_name> B1 | B2 | ALL

Name of the battery to be queried.
B1
Battery 1
B2
Battery 2
ALL
All batteries

Return values: 
<battery_info> <capacity>, <voltage>, <current>

Comma-separated sequence of values related to the battery.
<capacity> Battery capacity in %.
<voltage> Battery voltage in mV.
<current> Battery current in mA.
If a battery is not available or the instrument is currently being
powered by an AC power adapter, the return values will be all
zeros.

Example: DIAGnostic:MODule:BATTery? B1 -> 99, 8065, 1694
DIAGnostic:MODule:BATTery? ALL -> 99, 8065, 1694, 0,
0, 0

4.7.4  DISPlay Subsystem

Table 4-6: DISPlay default values

Item Command [DISP:] Factory
Default

Min Max Unit *RST PWR
ON

Brightness BRIG 0.5 0.01 1.0 steps + -

Color map CMAP OUTD   enum + -

Date format DATE:FORM DDMM   date - -

Display fieldstrength
information

FSTR 0   bool + -
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IFPAN level range IFP:LEV:RANG 60.0 10.0 140.0 steps + -

IFPAN signal level
max

IFP:LEV:REF 50.0 -30.0 110.0 dBµV + -

Level bar lower limit LEV:LIM:MIN -10.0 -30.0 110.0 dBµV + -

Level bar range LEV:RANG 60.0 30.0 90.0 dB + -

PSCAN signal level
range

PSC:LEV:RANG 60.0 10.0 140.0 dB + -

PSCAN signal level
max

PSC:LEV:REF 50.0 -30.0 110.0 dBµV + -

Waterfall signal
level range

WAT:CMAP:RANG 60.0 10.0 140.0 dB + -

Waterfall signal
level threshold

WAT:CMAP:THR 50 -30 110 dBµV + -

Waterfall hold WAT:HOLD 1 0 1 bool + -

Waterfall speed WAT:SPEE 20   lines/s + -

Window mode WIND RX +Spectrum   enum + -

DISPlay:BRIGhtness <set_brightness>

Controls the brightness of the display backlighting.

Remark:

The brightness can be set between 0.00 and 1.00 with 2 decimals resolution.

Parameters:
<set_brightness> <brightness> | MINimum | MAXimum

<brightness>
Brightness of backlighting from 0.00 to 1.00
MINimum
Backlighting off
MAXimum
Full backlighting

Example: DISPlay:BRIGhtness 0.45

DISPlay:BRIGhtness? <query_brightness>

Query of brightness of display backlighting.
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Query parameters: 
<query_brightness> none | MINimum | MAXimum

none
Query of current brightness
MINimum
Query of lowest brightness
MAXimum
Query of highest brightness

Return values: 
<brightness> Brightness of backlighting from 0.00 to 1.00

0.00 = backlighting off
1.00 = full backlighting

Example: DISPlay:BRIGhtness? -> 0.45

DISPlay:CMAP:DEFault

Selection of the default display color-scheme (OUTDoor).

Parameters:
none

Example: DISPlay:CMAP:DEFault

DISPlay:CMAP <set_color-scheme>

Selection of display color-scheme.

Parameters:
<set_color-scheme> INDoor | OUTDoor | BW

INDoor
Color scheme for indoor use
OUTDoor
Color scheme for outdoor use
BW
Black and White color scheme

Example: DISPlay:CMAP OUTDoor

DISPlay:CMAP?

Query of the currently selected color-scheme.

Query parameters: 
none
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Return values: 
<color-scheme> INDoor | OUTDoor | BW

INDoor
Color scheme for indoor use
OUTDoor
Color scheme for outdoor use
BW
Black and White color scheme

Example: DISPlay:CMAP? -> OUTD

DISPlay:DATE:FORMat <set_date_format>

Sets the date format used for display.

Parameters:
<set_date_format> DDMMyyyy | MMDDyyyy

DDMMyyyy
E.g. 31/12/2005
MMDDyyyy
E.g. 12/31/2005

Example: DISPlay:DATE:FORMat MMDDyyyy

DISPlay:DATE:FORMat?

Query the date format used for display.

Query parameters: 
none

Return values: 
<date_format> DDMMyyyy | MMDDyyyy

DDMMyyyy
E.g. 31/12/2005
MMDDyyyy
E.g. 12/31/2005

Example: DISPlay:DATE:FORMat? -> MMDD

DISPlay:FSTRength <boolean>

Enable or disable the display of field strength information. Note that the information can
only be shown if a valid K-factor has been set.
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Parameters:
<boolean> ON | OFF

ON
Enable fieldstrength display
OFF
Disable fieldstrength display

Example: DISPlay:FSTRength OFF

DISPlay:FSTRength?

Query whether field-strength is displayed or not.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
OFF
1
ON

Example: DISPlay:FSTRength? -> 0

DISPlay:IFPan:LEVel:AUTO

This command is used to initiate an autorange event which calculates and setup the
best level-range and level-reference value for IFPAN.

Remark

The level-range and level-reference is modified in such a way that the signal is posi-
tioned between 20% and 80% of the total range.

Query parameters: 
none

Example: DISPlay:IFPan:LEVel:AUTO

DISPlay:IFPan:LEVel:RANGe <set_range>

Sets the range of signal levels that is displayed in a panorama view. Different levels
within this range can be distinguished in the view. The top-end of the range is equal to
DISP:IFP:LEV:REF.
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Parameters:
<set_range> <range_value> | MINimum | MAXimum

<range_value>
Signal level range in dBµV
MINimum
Minimum range
MAXimum
Maximum range

Example: DISPlay:IFPan:LEVel:RANGe 30

DISPlay:IFPan:LEVel:RANGe? <query_range>

Query the range of signal levels that is displayed in an IFPan view.

Query parameters: 
<query_range> none | MINimum | MAXimum

none
Query of current range
MINimum
Query of minimum range
MAXimum
Query of maximum range

Return values: 
<range> Signal-level range in dBµV

Example: DISPlay:IFPan:LEVel:RANGe? -> 30

DISPlay:IFPan:LEVel:REFerence <set_level>

Sets the maximum signal-level that can be displayed in an IFPan view.

Parameters:
<set_level> <level_value> | MINimum | MAXimum

<level_value>
Reference level in dBµV
MINimum
Lowest reference level
MAXimum
Highest reference level

Example: DISPlay:IFPan:LEVel:REFerence 40

DISPlay:IFPan:LEVel:REFerence? <query_level>

Query of maximum signal-level that can be displayed in an IFPan view.
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Query parameters: 
<query_level> none | MINimum | MAXimum

none
Query of current reference level
MINimum
Query of lowest reference level
MAXimum
Query of highest reference level

Return values: 
<level> Reference level in dBµV

Example: DISPlay:IFPan:LEVel:REFerence? -> 40

DISPlay:LEVel:AUTO

This command is used to initiate an autorange event which calculates and setup the
best level-range and level-reference value for the level bar.

Remark

The level range is set to 60 dB.

The level bar low limit is set in such a way that the level is positioned in the middle of
the level bar.

Parameters:
none

Example: DISPlay:LEVel:AUTO

DISPlay:LEVel:LIMit:MINimum <set_level>

Sets the lower limit for the level-bar display. Signal-level with lower values cannot be
distinguished (i.e. are displayed with the same size of level bar).

This setting only applies if the tone mode is off (OUTP:TONE:STAT OFF). If tone mode
is on, the device determines the lower limit itself.

Parameters:
<set_level> <level_value> | MINimum | MAXimum

<level_value>
Signal-level in dBµV
MINimum
Lowest signal-level
MAXimum
Highest signal-level

Example: DISPlay:LEVel:LIMit:MINimum 20
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DISPlay:LEVel:LIMit:MINimum? <query_level>

Query of lower limit for the level-bar display.

This setting only applies if the tone mode is off (OUTP:TONE:STAT OFF). If tone mode
is on, the device determines the lower limit itself.

Query parameters: 
<query_level> none | MINimum | MAXimum

none
Query of current signal-level in dBμV
MINimum
Query of lowest signal-level
MAXimum
Query of highest signal-level

Return values: 
<level> Signal-level in dBµV

Example: DISPlay:LEVel:LIMit:MINimum? -> 20

DISPlay:LEVel:RANGe <set_range>

Sets the range of signal levels that is displayed in a level-bar view. Different levels
within this range can be distinguished in the panorama view. The top-end of the range
is equal to DISP:LEV:LIM:MIN.

This setting only applies if the tone mode is off (OUTP:TONE:STAT OFF). If tone mode
is on, the device determines the lower limit itself.

Remark

The range can be set in discrete steps. Intermediate values are therefore rounded to
the nearest discrete value.

Parameters:
<set_range> <range_value> | MINimum | MAXimum

<range_value>
Signal-level range in dBµV
MINimum
Minimum range
MAXimum
Maximum range

Example: DISPlay:LEVel:RANGe 30

DISPlay:LEVel:RANGe? <query_range>

Query range of signal levels that is displayed in a level-bar view.

This setting only applies if the tone mode is off (OUTP:TONE:STAT OFF). If tone mode
is on, the device determines the lower limit itself.
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Query parameters: 
<query_range> none | MINimum | MAXimum

none
Query of current range
MINimum
Query of minimum range
MAXimum
Query of maximum range

Return values: 
<range> Signal-level range in dBµV

Example: DISPlay:LEVel:RANGe? -> 30

DISPlay:PSCan:LEVel:AUTO

This command is used to initiate an autorange event which calculates and setup the
best level-range and level-reference value for a panorama view.

Remark

The level-range and level-reference is modified in such a way that the signal is posi-
tioned between 20% and 80% of the total range.

Parameters:
none

Example: DISPlay:PSCAN:LEVel:AUTO

DISPlay:PSCan:LEVel:RANGe <set_range>

Sets the range of signal levels that is displayed in a panorama view. Different levels
within this range can be distinguished in the view. The top-end of the range is equal to
DISP:PSCAN:LEV:REF.

Parameters:
<set_range> <range_value> | MINimum | MAXimum

<range_value>
Signal-level range in dBµV
MINimum
Minimum range
MAXimum
Maximum range

Example: DISPlay:PSCAN:LEVel:RANGe 30

DISPlay:PSCan:LEVel:RANGe? <query_range>

Query the range of signal levels that is displayed in a panorama view.
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Query parameters: 
<query_range> none | MINimum | MAXimum

none
Query of current range
MINimum
Query of minimum range
MAXimum
Query of maximum range

Return values: 
<range> Signal-level range in dBµV

Example: DISPlay:PSCAN:LEVel:RANGe? -> 30

DISPlay:PSCan:LEVel:REFerence <set_reference>

Sets the maximum signal-level that can be displayed in a panorama view.

Parameters:
<set_reference> <ref_value> | MINimum | MAXimum

<ref_value>
Reference level in dBµV
MINimum
Lowest reference level
MAXimum
Highest reference level

Example: DISPlay:PSCAN:LEVel:REFerence 40

DISPlay:PSCan:LEVel:REFerence? <query_reference>

Query of maximum signal-level that can be displayed in a panorama view.

Query parameters: 
<query_reference> none | MINimum | MAXimum

none
none Query of current reference level
MINimum
Query of lowest reference level
MAXimum
Query of highest reference level

Return values: 
<reference> Reference level in dBµV

Example: DISPlay:PSCAN:LEVel:REFerence? -> 40
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DISPlay:WATerfall:CMAP <color_map>

Sets the color map that is used for converting signal-levels to colors in the waterfall dis-
play. Possible color maps can be retrieved with DISP:WAT:CMAP:CAT?.

Parameters:
<color_map> String with the name of the color map

Example: DISPlay:WATerfall:CMAP “Black-White”
Note:

The full string must be provided, no SCPI-like abbreviation applies here.

DISPlay:WATerfall:CMAP?

Query the current color map for waterfall display.

Query parameters: 
none

Return values: 
<string> String with the name of the color map

Example: DISPlay:WATerfall:CMAP? -> “Black-White”

DISPlay:WATerfall:CMAP:CATalog?

Produces a list of all available color maps as a comma separated list.

Query parameters: 
none

Return values: 
<string> Comma separated list of color maps

Example: DISPlay:WATerfall:CMAP:CATalog? -> “Default”,“Green-
Yellow”,“Green-Blue”,“Black-White”,“Red-Purple”,“Blue-Black”

DISPlay:WATerfall:CMAP:RANGe <set_range>

Determines the signal-level range over which distinguishing colors are assigned to dif-
ferent signal levels. The range starts at the threshold (DISP:WAT:CMAP:THR) as the
lower end of the range.

Parameters:
<set_range> <range_value> | MINimum | MAXimum

<range_value>
Range in dBµV
MINimum
Lowest setting for the range
MAXimum
Highest setting for the range
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Example: DISPlay:WATerfall:CMAP:RANGe 30

DISPlay:WATerfall:CMAP:RANGe? <query_range>

Query of signal-level range for color coding in waterfall display.

Query parameters: 
<query_range> none | MINimum | MAXimum

<numeric_value>
Range in dBµV
MINimum
Query of lowest range setting
MAXimum
Query of highest range setting

Return values: 
<range> Range in dBµV

Example: DISPlay:WATerfall:CMAP:RANGe? -> 30

DISPlay:WATerfall:CMAP:THReshold <set_threshold>

Signal levels below this threshold all get the same background color in the waterfall
display, i.e. no distinguishing color is assigned to different signal levels below the
threshold.

Parameters:
<set_threshold> <threshold> | MINimum | MAXimum

<threshold>
Threshold in dBµV
MINimum
Lowest setting for the threshold
MAXimum
Highest setting for the threshold

Example: DISPlay:WATerfall:CMAP:THReshold 20

DISPlay:WATerfall:CMAP:THReshold? <query_threshold>

Query of signal threshold for color coding in waterfall display.

Query parameters: 
<query_threshold> none | MINimum | MAXimum

none
Current threshold in dBμV
MINimum
Query of lowest setting for the threshold
MAXimum
Query of highest setting for the threshold
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Return values: 
<threshold> Threshold in dBµV

Example: DISPlay:WATerfall:CMAP:THReshold? -> 20

DISPlay:WATerfall:HOLD[:STATe] <boolean>

Freezes the waterfall. When the state is ON, the waterfall is frozen. In case the state is
OFF, the waterfall runs again.

Parameters:
<boolean> OFF | ON

OFF
Waterfall runs
ON
Waterfall is frozen

Example: DISPlay:WATerfall:HOLD ON

DISPlay:WATerfall:HOLD[:STATe]?

Query of the waterfall state.

Query parameters: 
none

Return values: 
<boolean> OFF | ON

0
OFF
1
ON

Example: DISPlay:WATerfall:HOLD? -> 1

DISPlay:WATerfall:SPEed <set_speed>

Controls the speed of the waterfall display.

Parameters:
<set_speed> <speed_value> | MINimum | MAXimum

<speed_value>
Number of lines per second
MINimum
Slowest speed
MAXimum
Fastest speed

Example: DISPlay:WATerfall:SPEed 10
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DISPlay:WATerfall:SPEed? <query_speed>

Query of speed of the waterfall display.

Query parameters: 
<query_speed> none | MINimum | MAXimum

none
Query of current speed
MINimum
Query of lowest speed
MAXimum
Query of highest speed

Return values: 
<speed> Lines per second

Example: DISPlay:WATerfall:SPEed? -> 10

DISPlay:WINDow <display>

Controls what is displayed. In case a window is chosen that is incompatible with the
current scan mode (see [SENSe:]FREQuency:MODE on page 315), an error is gen-
erated: -221, “Settings conflict”, and no change is made. In case the receiver is put into
a mode that is incompatible with the currently selected display mode, the display mode
defaults to “RX + Spectrum”.

Parameters:
<display> See DISPlay:WINDow:CATalog? on page 244 for a list of

possible displays

Example: DISPlay:WINDow “RX + Spectrum”

DISPlay:WINDow?

Query of current display.

Query parameters: 
none

Return values: 
<display> See “DISP:WIND:CAT?”

Example: DISPlay:WINDow? -> “RX + Spectrum”

DISPlay:WINDow:CATalog?

Query of available displays.

Query parameters: 
none
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Return values: 
<display> RX Only | RX + Spectrum | Spectrum | Spectrum + Waterfall |

Waterfall | Dual Spectrum
RX Only
Receive information in whole screeen (not possible with PSCAN
scan mode)
RX + Spectrum
Receive information in upper part and spectrum in lower part of
screen
Spectrum
Spectrum in whole screen
Spectrum + Waterfall
Spectrum in upper part and waterfall in lower part of screen
Waterfall
Waterfall in whole screen
Dual Spectrum
IFPan spectrum in upper part and PSCAN spectrum in lower
part (not possible with Memory and Frequency scan modes)

Example: DISPlay:WINDow:CATalog? -> … (See under Result)

DISPlay:WINDow:FETch?

Creates a screen dump of the display in PNG format and outputs it as block data.

Query parameters: 
none

Return values: 
<block_data> Block data of PNG picture.

Example: DISPlay:WINDow:FETch? -> Block data of PNG picture

DISPlay:WINDow:STORe <file_name>

Creates a screen dump of the display in PNG format and stores it in a file on storage
card with the name <file_name>.

● Extension "*.png" is automatically appended for <file_name> without extension
"*.png"

● Location is taken relative from the current mass memory directory (see MMEMory:
CDIRectory on page 272 for <file_name> which is relative (not starting with "\")

● For absolute <file_name>, it must being with "\Storage Card\" else it will fails with
error -257, "File name error"

● Directory path of <file_name> must already exist else command will fails with error
-292, "Reference name does not exist"

● If <file_name> exists, it will be overwritten
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Parameters:
<file_name> Name and path of file to store the screen dump in.

*RST: None, as command is an event.

Example: DISPlay:WINDow:STORe “screen.png” -> Creates
“screen.png” in the current mass storage directory.

4.7.5  FORMat Subsystem

Each individual client specifies it’s own format meaning that different formats may be
active at the same time among multiple clients.

Table 4-7: FORMat default values

Description Command [FORM:] Factory
Default

Min Max Unit *RST PWR
ON

Binary data byte order BORD NORM NA NA NA + +

Binary output data format DATA ASC NA NA NA + +

Binary memory data format MEM ASC NA NA NA + +

Status register data format SREG ASC NA NA NA + +

FORMat:BORDer <data_format>

Specifies whether numbers in binary data are sent with the least or most significant
byte first. Binary data are data that are not in ASCii format, but in PACKed format as
can be specified with the command FORMat:DATA.

Parameters:
<data_format> NORMal | SWAPped

NORMal
MSB first, LSB last
SWAPped
LSB first, MSB last

Example: FORMat:BORDer SWAPped

FORMat:BORDer?

Query of output order for binary data.

Query parameters: 
none

Return values: 
<output_format> NORM | SWAP

NORM
MSB first, LSB last
SWAP
LSB first, MSB last
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Example: FORMat:BORDer? -> SWAP

FORMat[:DATA] <data_format>

Specifies the output format of queries that output measurement data.

Parameters:
<data_format> ASCii | PACKed

ASCii
Output in ASCII format according to SCPI standard
PACKed
Output in binary format

Example: FORMat PACKed

FORMat[:DATA]?

Query of output format of the queries mentioned under the FORM:DATA command.

Query parameters: 
none

Return values: 
<output_format> ASC | PACK

ASC
Output in ASCII format according to SCPI standard
PACK
Output in binary format

Example: FORMat? -> PACK

FORMat:MEMory <data_format>

Specifies the output format of the following queries: MEMory:CONTents?
Parameters:
<data_format> ASCii | PACKed

ASCii
Output in ASCII format according to SCPI standard
PACKed
Output in device specific binary format
See the description of MEMory:CONTents? for a specification
of its device specific binary format.

Example: FORMat:MEMory PACKed

Device-Specific Commands



Remote Control via LAN InterfaceR&S®PR100

248Operating Manual 4080.0966.02 ─ 13.00

FORMat:MEMory?

Query of output format of the queries mentioned under the FORMat:MEMory com-
mand.

Query parameters: 
none

Return values: 
<output_format> ASC | PACK

ASC
Output in ASCII format according to SCPI standard
PACK
Output in device specific binary format

Example: FORMat:MEMory? -> PACK

FORMat:SREGister <data_format>

Specifies with which data format is used for the queries of all CONDition, EVENt,
ENABle, PTRansition, NTRansition registers and all IEEE-488.2 status registers.

Parameters:
<data_format> ASC | BIN | HEX | OCT

ASCii
Output as decimal figure in ASCII code (e.g. 128)
BINary
Output as binary figure in ASCII code (e.g. #B10000000)
HEXadecimal
Output as hexadecimal figure in ASCII code (e.g. #H80)
OCTal
Output as octal figure in ASCII code (eg #Q200)
Note that a “Q” is used as prefix for octal numbers and not an
“O” to avoid confusion with the digit 0 (zero).

Example: FORMat:SREGister HEXadeciaml

FORMat:SREGister?

Query of output format of the queries mentioned under the FORM:SREG command.

Query parameters: 
none
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Return values: 
<output_format> ASC | BIN | HEX | OCT

ASCii
Output as decimal figure in ASCII code (e.g. 128)
BINary
Output as binary figure in ASCII code (e.g. #B10000000)
HEXadecimal
Output as hexadecimal figure in ASCII code (e.g. #H80)
OCTal
Output as octal figure in ASCII code (eg #Q200)

Example: FORMat:SREGister? -> HEX

4.7.6  INITiate Subsystem

INITiate[:IMMediate]

The INITiate command is an event which starts an acquisition or measurement if the
instrument mode is set to fixed frequency mode, CW, or the scanner if one of the scan-
ner modes is active. An active scan is restarted if it was already started.

All M-trace, I-trace and IFPan-trace buffers are cleared after executing an INITiate
command. Only the first measurement value is stored in the trace-buffers when the
measurement mode is set to continuous. Values will be added until the trace-buffer is
full when the mode equals periodic.

Parameters:
none

Example: INITiate

INITiate:CONM[:IMMediate]

The INITiate CONtinue Measurement is identical to the INITiate command described in
the previous section except for the fact that trace buffers are not cleared and an active
scan is not restarted. Using the CONTinue Measurement form appends new measure-
ment values to the current values present in the trace buffers. Using this command
causes the scanner to select the next frequency in frequency scan mode or the next
memory channel when the memory scanner is active.

The INITiate CONtinue Measurement command has no effect when the measurement
mode is set to periodic.

Parameters:
none

Example: INITiate:CONM
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4.7.7  INPut Subsystem

Table 4-8: : INPut default values

Description Command [INP:] Factory
Default

Min Max Unit *RST PWR
ON

Input attenuation ATT 0 0 1 bool + -

INPut:ATTenuation:STATe <att_setting>

Switch on/off of input attenuator.

Parameters:
<att_setting> ON | OFF

ON
Attenuator on
OFF
Attenuator off

Example: INPut:ATTenuation:STATe ON

INPut:ATTenuation:STATe?

Query of the input attenuator setting.

Query parameters: 
none

Return values: 
<att_setting> 0 | 1

0
OFF
1
ON

Example: INPut:ATTenuation:STATe? -> 1

4.7.8  MEASure Subsystem

Table 4-9: MEASurement default values

Description Command [MEAS:] Factory
Default

Min Max Unit *RST PWR
ON

Measurement Mode MODE CONT None None enum + -

Measurement Time TIME DEF 0.5m 900 s + -

DF Squelch Mode DF:MODE OFF NA NA enum + -

DF Squelch Level DF:THR 10 -30 110 dBμV + -

DF Measurement Time DF:TIME 0.1 0.1 10 s + -
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MEASure:BANDwidth:MODE <set_meas_mode>

Sets the bandwidth measurement mode.

Parameters:
<set_meas_mode> OFF | XDB | BETA

OFF
Sets the bandwidth measurement mode to OFF.
XDB
Sets the bandwidth measurement mode to XDB.
BETA
Sets the bandwidth measurement mode to BETA%.
*RST: OFF

Example: MEASure:BANDwidth:MODE XDB

MEASure:BANDwidth:MODE?

Query the selected bandwidth measurement mode.

Query parameters: 
none

Return values: 
<meas_mode> OFF | XDB | BETA

OFF
The bandwidth measurement mode is set to OFF.
XDB
The bandwidth measurement mode is set to XDB.
BETA
The bandwidth measurement mode is set to BETA%.

Example: MEASure:BANDwidth:MODE? -> XDB

MEASure:BANDwidth:XDB <xdb_value>

Set the bandwidth measurement mode XDB value.

Parameters:
<xdb_value > <xdb_value> | MINImum | MAXimum

<xdb_value>
Bandwidth measurement mode XDB value in dB. Range: 0.0 dB
to 100.0 dB.
MINImum
Lowest setting for the range = 0.0 dB.
MAXimum
Highest setting for the range = 10.0 dB
*RST: 26.0 dB

Example: MEASure:BANDwidth:XDB 31
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MEASure:BANDwidth:XDB? <query_bandwidth>

Query of bandwidth measurement mode XDB value.

Query parameters: 
<query_bandwdith> none | MINImum | MAXimum

none
Returns the current XDB value in dB.
MINImum
Returns the minimum XDB value = 0.0 dB.
MAXimum
Returns the dB value of the bandwidth measurement mode
XDB.

Return values: 
<xdb> XDB value of the occupied bandwidth meaurement mode.

Example: MEASure:BANDwidth:XDB? -> 31.0

MEASure:BANDwidth:BETA <beta_value>

Query of bandwidth measurement mode BETA% value.

Parameters:
<beta_value> <beta_value> | MINImum | MAXimum

<beta_value>
Value for the bandwidth measurement mode BETA%. Range:
0.1 % to 99.9 %.
MINImum
Lowest setting for the range = 0.1 %.
MAXimum
Highest setting for the range = 99.9 %.
*RST: 1.0 %

Example: MEASure:BANDwidth:BETA 10

MEASure:BANDwidth:BETA? <query_beta>

Query of bandwidth measurement mode BETA% value.

Query parameters: 
<query_beta > none | MINImum | MAXimum

none
Returns the current BETA value in dB.
MINImum
Returns the minimum BETA value = 0.1 %
MAXimum
Returns the percentage value of the bandwidth measurement
mode BETA%.

Device-Specific Commands



Remote Control via LAN InterfaceR&S®PR100

253Operating Manual 4080.0966.02 ─ 13.00

Return values: 
<beta> BETA value of the occupied bandwidth meaurement mode.

Example: MEASure:BANDwidth:BETA? -> 10.0

MEASure:DFINder|DF:MODE <measure_mode>

This command sets the DF measurement mode. Three modes can be set at the DF
unit.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Parameters:
<measure_mode> OFF | CONTinuous | NORMal | GATE

OFF | CONTinuous
[Continuous direction finding]
In this mode, DF is done continuously. This may allow bearings
to be taken where signals are specially modulated or very weak
and the squelch no longer starts the direction finding process.
NORMal
[Direction finding with squelch]
This mode is preferably used to monitor radio networks. The
direction-finding process is started and stopped by the squelch
of the DF unit. The DF display reflects the different angles of
arrival of the monitored signals without any delay.
GATE
[Signal-triggered direction finding]
This mode is used where emissions of transmitters may be tem-
porarily interrupted by the modulation (e.g. temporary transmis-
sions) if the transmitter's up time is too short for NORMal mode.
*RST: OFF

Example: MEASure:DF:MODE CONT

MEASure:DFINder|DF:MODE?

Query the DF measurement mode.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Query parameters: 
none

Return values: 
<measure_mode> OFF | NORMal | GATE

OFF
Continuous direction finding
NORMal
Direction finding with squelch
GATE
Signal-triggered direction finding
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Example: MEASure:DF:MODE? -> OFF

MEASure:DFINder|DF:TIME <timespan>

This command sets the measurement time (= averaging time) for DF averaging.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Remark:

Increment = 0.01s

Default unit = s

Parameters:
<timespan> <meas_time> | MINimum | MAXimum

<meas_time>
Measurement time in seconds (s)
MINimum
Minimum measurement time = 0.1s
MAXimum
Maximum measurement time = 10.0s

Example: MEASure:DF:TIME 500ms
MEASure:DF:TIME 5.1s

MEASure:DFINder|DF:TIME? <query_timespan>

This query returns the current measurement time (=averaging time) for DF averaging.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Query parameters: 
<query_timespan> none | MINimum | MAXimum

none
Returns the current measurement time
MINimum
Returns the minimum measurement time = 0.1s
MAXimum
Returns the maximum measurement time = 10s

Return values: 
<timespan> Returns the current measurement time

Example: MEASure:DF:TIME? -> 0.500

MEASure:DFINder|DF:THReshold:[UPPer] <meas_threshold>

This command sets the level threshold for DF averaging in NORMal or GATE mode.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Remark:
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Increment = 1 dBμV

Default unit = dBμV

Parameters:
<meas_threshold> <threshold> | MINimum | MAXimum

<threshold>
Threshold value in dBμV
MINimum
Minimum threshold value
MAXimum
Maximum threshold value
*RST: 10 dBμV

Example: MEASure:DF:THR 35

MEASure:DFINder|DF:THReshold:[UPPer]?

This query returns the current level threshold for DF averaging.

If DF option is not installed, it will always return -203 "Command Protected" error code.

Query parameters: 
none

Return values: 
<meas_threshold> Current threshold value in dBμV

Example: MEASure:DF:THR? -> 35

MEASure:MODE <meas_mode>

In the PERiodic measurement mode all detectors are discharged after the measure-
ment time has elapsed and the next measurement is started. Only the individually
measured values per measuring period are displayed.

In the CONTinuous measuring mode the measuring detector is read out every 200 ms,
irrespective of the measuring time. These currently measured values are displayed.

Parameters:
<meas_mode> CONTinuous | PERiodic

CONTinuous
Continuous measurement
PERiodic
Periodic measurement

Example: MEASure:MODE PERiodic

MEASure:MODE?

Query of the set measuring mode.
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Query parameters: 
none

Return values: 
<meas_mode> CONT | PER

CONT
Continuous measurement
PER
Periodic measurement

Example: MEASure:MODE? -> PER

MEASure:TIME <timespan>

Setting of the measuring time for all measuring functions.

Note:

The measuring time has an effect on the level detectors. When the level mode is set to
average, AVG, the measuring time determines the averaging time. When set to peak,
PEAK, this time determines the fall time. Using fast as level method does not have any
impact since it is only the current value which is measured.

The measuring time also has an impact on the averaging time of the IF-panorama
data.

Parameters:
<timespan> <time> | MINimum | MAXimum | DEFault

<time>
Measuring time in seconds
MINimum
Shortest measuring time
MAXimum
Longest measuring time
DEFault
Use preset measuring times

Example: MEASure:TIME 50 ms
MEASure:TIME DEF

MEASure:TIME? <query_time>

Query of the set measuring time

Device-Specific Commands



Remote Control via LAN InterfaceR&S®PR100

257Operating Manual 4080.0966.02 ─ 13.00

Query parameters: 
<query_time> none | MINimum | MAXimum

none
Query of the current measuring time
MINimum
Query of the shortest measuring time
MAXimum
Query of the longest measuring time

Return values: 
<time> Measuring time in seconds; with the default measuring time

being set, DEF will be output.

Example: MEASure:TIME? -> 0.050000
MEASure:TIME? -> DEF

4.7.9  MEMory Subsystem

This subsystem contains all the functions necessary to operate the R&S PR100’s
memory locations. A Memory location can be addressed in the following ways:

CURRENT -> The currently selected memory location

0 ... 1023 -> Memory location 0 to memory location 1023

NEXT -> The next free memory location, starting from and including the current location

RX -> The current receiver settings

Not all of these addressing options are allowed for every memory command. Those
that are allowed are specified. Note that the currently active memory location can be
queried by the MSCAN:CHANel? command.

Table 4-10: MEMory default values

Description Command: [MEM:] Factory
Default

Min Max Unit *RST PWR
ON

First mem save location direct SAVE:DIR:STAR 600 0 1023  + -

Last mem save location direct SAVE:DIR:STOP 799 0 1023  + -

MEMory:CLEar <mem_loc> [,<mem_location>]

Clearing the contents of a single memory location or a range of memory locations.

Parameters:
<mem_loc> CURRENT | 0 to 1023

Memory location
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<mem_location> <count> | MAXimum
count
Number of memory locations to be cleared, starting from mem-
ory location <mem_loc>. As a default value, <count> = 1
MAXimum
Clearing all memory locations following and including
<mem_loc>

Example: MEMory:CLEar 123

MEMory:CONFig:CATalog?

Outputs the name of the memory configuration. This name can only be modified by
uploading another configuration via the MEMory:CONFig command.

Query parameters: 
none

Return values: 
<label> Name of memory configuration file, in a format identical to that of

MMEM:CAT?

Example: MEMory:CONFig:CATalog? -> 3000, 120000000 SomeConfi-
gurationName, .memlst, 1000, 14-12-2010, 19:05:03

MEMory:CONFig <block_data>

Upload and activate a configuration for memory locations.

Parameters:
<block_data> Block data with memory configuration

Example: MEMory:CONFig <block-data specific for memory
configuration>

MEMory:CONFig?

Outputs the configuration of the memory locations as block data.

Query parameters: 
none

Return values: 
<block_data> of file contents

Example: MEMory:CONFig? -> <block-data specific for memory configu-
ration>

MEMory:CONTents <mem_loc>,<data>

Loading a memory location. The memory contents can be specified in two ways:
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<mem_paras> -> A comma-separated list of parameters in a specific order.

<packed_struct> -> A device specific binary format, provided as a Block Data.

Parameters:
<mem_loc> CURRENT | 0 to 1023 | NEXT | RX

Memory location

<data> <mem_paras> | <packed_struct>
<mem_paras>
<F>, <THR>, <DEM>, <BW>, <ANT>, <ATT>, <ATTA>,
<SQUC>, <AFC>, <ACT>
See Table 4-11.
<packed_struct>
Block Data with the following payload

Example: MEMory:CONTents 1, 98.5 MHz, 30, FM ,
300,10,OFF,OFF,ON,OFF,ON

Note:

Tthe parameter <ACT> is ignored for the RX memory-location (current RX settings).
However, it must be specified

When loading with a <packed_struct>, the byte order within the 2- and 4-byte elements
is determined by the command FORMat:BORDer.

Table 4-11: Parameters for MEMory:CONTents

Parameter C Data Type Description

<F> unsigned long long frequency in Hz (see [SENSe:]FREQuency[:
CW|FIXed] on page 313). Note that a “long” type is not
large enough, since frequencies can be larger than 4 GHz.

<THR> signed short squelch threshold in dBµV (see OUTPut:SQUelch:
THReshold [:UPPer] on page 281)

<DEM> unsigned short type of demodulation (see [SENSe:]DEModulation
on page 310)

<BW> unsigned long Bandwidth in Hz (see[SENSe:]BANDwidth|BWIDth[:
RESolution] on page 301).

<ANT> unsigned char antenna number packed_struct: 0...99

<ATT> unsigned char attenuator (see INPut:ATTenuation:STATe 
on page 250) packed_struct: 0 = OFF, 1 = ON

<ATTA> unsigned char Always 0 = OFF. This field was kept for compatibility with
EB200

<SQUC> unsigned char squelch function (see OUTput:SQUelch[:STATe]
on page 280) packed_struct: 0 = OFF, 1 = ON

<AFC> unsigned char AFC function (see [SENSe:]FREQuency:AFC
on page 312) packed_struct: 0 = OFF, 1 = ON

<ACT> unsigned char include the memory in a memory scan packed_struct: 0 =
OFF, 1 = ON
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The block data is a structure that is defined as follows:

Table 4-12: Block data structure for MEMory:CONTents

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

<F> (8 bytes)

<THR> <DEM>

<BW>

<ANT> <ATT> <ATTA> <SQUC>

<AFC> <ACT> Not used

MEMory:CONTents? <mem_loc>

Query of contents of memory location.

Query parameters: 
<mem_loc> CURRENT | 0 to 1023 | RX

Memory location

Return values: 
<mem_contents> Memory contents. Depending on the setting by command

FORMat:MEMory either an ASCII data set or a binary data set is
output. See MEM:CONT command for the format specifications.
Depending on the setting by the command FORMat:BORder,
the data are either big- or little-endian.

Example: MEMory:CONTents? 1 -> 98500000,30,FM,300,10,0,0,1,0,1

Note:

The parameter <ACT> is not defined for the RX location. However, it is output, so it
should be ignored.

When trying to read out an empty memory location, error -292 ("Referenced name
does not exist") is generated.

MEMory:CONTents:DFINder|DF <mem_loc>,<data>

This command loads a memory channel with DF parameters. As an alternative to
parameter <mem_paras>, a <definite length block> can be transferred with
binary data. The format is determined by the setting command FORMat:MEMory 
on page 247

Parameters:
<mem_loc> 0 to 1023 | RX | CURRENT | NEXT

Memory channel name.
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<data> <mem_paras> | <packed_struct>
<mem_paras>
Memory parameters, see Table 4-15.
<packed_struct>
Definite length block with binary data, see Table 4-16.
*RST: The contents of the memory channel are main-

tained after *RST.

Example: MEMory:CONTents:DF 1,2,30,1000,12,23,0,1,1
Example: MEMory:CONTents:DF 1,1,0,500,9,28,0,1,1
Note:

This command will first check if <mem_loc> is already set using “MEMory:CONTents”.
If it is not set, then SCPI error -292 ("Referenced name does not exist") – meaning
memory line is not valid) will be generated and no further processing will take place.

Even though <ANT_POL> and <ANT_MODE> will not be used at all under
R&S PR100, the value sent by the client will be maintained and returned back exactly
when queried.

Consistency check between <FREQ_SPAN> and <DF_STEP>: Since not all steps
are available in a given span, the SCPI error -221 ("Settings Conflict") will be returned
if the step in the memory list is not compatible with the span. The following table can
be used for consistency checking, for example, if span index = 0, then minimum step
index = 0 and maximum step index = 11, and so on:

Table 4-13: DF step limits for corresponding frequency spans

Span Index Minimum Step Index Maximum Step Index

0 0 11

1 0 13

2 2 16

3 3 18

4 4 20

5 6 23

6 7 26

7 9 28

8 12 29

9 14 30

10 16 31

11 19 32

12 21 33
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Consistency check between <FREQ_SPAN> and <DF_BW>: Since not all DF band-
widths are available in a given span, the SCPI error -221 ("Settings Conflict") will be
returned if the DF bandwidth in the memory list is not compatible with the span when-
ever DF bandwidth index is not 0. When DF bandwidth is AUTO, i.e. the index is 0,
then the step and selectivity will choose the DF bandwidth value. When the DF band-
width index is greater than 0, then the following table is used for consistency checking.
For example, if span index = 7, then minimum DF bandwidth index = 2, i.e. 100 Hz and
maximum df bandwidth index = 21, i.e. 50 kHz and so on:

Table 4-14: DF bandwidth limits for corresponding frequency spans

Span Index Minimum DF Bandwidth Index Maximum Bandwidth Index

0 1 4

1 1 5

2 1 7

3 1 11

4 1 14

5 1 18

6 1 20

7 2 21

8 3 24

9 4 26

10 5 27

11 7 31

12 11 32

When loading with <packed_struct> the byte order within the 2- and 4-byte ele-
ments is determined by the setting command FORMat:MEMory  on page 247.

Table 4-15: Description of <mem_paras>

mem_paras <DF_SQU_MODE>, <DF_SQU_THR>,
<DF_MEAS_T>, <FREQ_SPAN>, <DF_STEP>,
<DF_BW>, <ANT_POL>, <ANT_MODE>

<DF_SQU_MODE > DF squelch mode. Enumeration: (0 = OFF*, 1 =
GATE, 2 = NORMAL)

<DF_SQU_THR> DF squelch threshold - dBuV [-50, 110] – allow 1
dBuV interval only (see MEASure: DF:THReshold)

<DF_MEAS_T> DF measurement time in milliseconds (ms) [100,
10000]

<FREQ_SPAN> Frequency Span. Enumeration:

0 = 1 kHz, 1 = 2 kHz, 2 = 5 kHz, 3 = 10 kHz, 4 = 20
kHz, 5 = 50 kHz, 6 = 100 kHz, 7 = 200 kHz, 8 = 500
kHz, 9 = 1 MHz, 10 = 2 MHz, 11 = 5 MHz, 12 = 10
MHz
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<DF_STEP> Frequency Step. Enumeration:

0 = 625 mHz, 1 = 1.25 Hz, 2 = 2.5 Hz, 3 = 3.125 Hz,
4 = 6.25 Hz, 5 = 12.5 Hz, 6 = 25 Hz, 7 = 31.25 Hz, 8
= 50 Hz, 9 = 62.5 Hz, 10 = 100 Hz, 11 = 125 Hz, 12
= 200 Hz, 13 = 250 Hz, 14 = 312.5 Hz, 15 = 500 Hz,
16 = 625 Hz, 17 = 1 kHz, 18 = 1.25 kHz, 19 = 2 kHz,
20 = 2.5 kHz, 21 = 3.125 kHz, 22 = 5 kHz, 23 = 6.25
kHz, 24 = 8.333 kHz, 25 = 10 kHz, 26 = 12.5 kHz,
27 = 20 kHz, 28 = 25 kHz, 29 = 50 kHz, 30 = 100
kHz, 31 = 200 kHz, 32 = 500 kHz, 33 = 1 MHz

<DF_BW> DF Bandwidth. Enumeration:

0 = AUTO, 1 = 50 Hz, 2 = 100 Hz, 3 = 150 Hz, 4 =
300 Hz, 5 = 600 Hz, 6 = 1kHz, 7 = 1.5 kHz, 8 = 2.1
kHz, 9 = 2.4 kHz, 10 = 2.7 kHz, 11 = 3.1 kHz, 12 = 4
kHz, 13 = 4.8 kHz, 14 = 6 kHz, 15 = ATC 8.333 kHz,
16 = 9 kHz, 17 = 12 kHz, 18 = 15 kHz, 19 = ATC 25
kHz, 20 = 30 kHz, 21 = 50 kHz, 22 = 75 kHz, 23 =
120 kHz, 24 = 150 kHz, 25 = 250 kHz, 26 = 300
kHz, 27 = 500 kHz, 28 = 800 kHz, 29 = 1000 kHz,
30 = 1250 kHz, 31 = 1500 kHz, 32 = 2000 kHz

"0 = AUTO" means DF_Step, with DF selectivity
value, will be used to decide the DF Bandwidth.

<ANT_POL> Not used. (For ESMD compatibility)

<ANT_MODE> Not used. (For ESMD compatibility)

<packed_struct> binary data set as <definite length block> has the follow-
ing structure:

Table 4-16: Description of <packed_struct>

DF squelch mode 1 byte of enumeration: 0 = OFF, 1 = GATE, 2 =
NORMAL

reserved 1 byte

DF squelch threshold in dBµV 2 bytes = signed short [-50, 110]

DF measurement time in ms 2 bytes = unsigned short [100, 10000]

Freq span 1 byte of enumeration:

Referred to Table 4-15 for the enumeration indexes.

DF step 1 byte of enumeration:

Referred to Table 4-15 for the enumeration indexes.

DF bandwidth 1 byte of enumeration:

Referred to Table 4-15 for the enumeration indexes.

Antenna Polarization 1 byte - reserved

Antenna Mode 1 byte - reserved

Table 4-17: Block data structure of <packed_struct>

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

<DF_SQU_MODE> Reserved (0xFF) <DF_SQU_THR>
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<DF_MEAS_T> <FREQ_SPAN> <DF_STEP>

<DF_BW> <ANT_POL> <ANT_MODE> Reserved (0xFF)

MEMory:CONTents:DFINder|DF? <query_param>

This query returns the DF contents of a memory channel.

Query parameters: 
<query_param> CURRENT | 0 to 1023 | RX

Memory Location
The binary data set is transferred as a <definite length
block> and has to be interpreted according to the format
shown in MEMory:CONTents:DFINder|DF on page 260.

Return values: 
<mem_contents> Memory contents. Depending on the setting by command

FORMat:MEMory either an ASCII data set or a binary data set is
output. See below for details.

Example: MEMory:CONTents? 1 -> 2,30,1000,12,23,0,1,1

Example: MEMory:CONTents? RX -> 1,10,200,7,23,0,1,1

The ASCII data set has the following structure:

<DF_SQU_MODE>, <DF_SQU_THR>, <DF_MEAS_T>, <FREQ_SPAN>,
<DF_STEP>, <DF_BW>, <ANT_POL>, <ANT_MODE>

Table 4-18: ASCII data set structure.

<DF_SQU_MODE > DF squelch mode. Enumeration: (0 = OFF*, 1 =
GATE, 2 = NORMAL)

<DF_SQU_THR> DF squelch threshold - dBuV [-50, 110] – allow 1
dBuV interval only (see MEASure: DF:THReshold)

<DF_MEAS_T> DF measurement time in milliseconds (ms) [100,
10000]

<FREQ_SPAN> Frequency Span. Enumeration:

Referred to Table 4-15 for the enumeration indexes.

<DF_STEP> Frequency Step. Enumeration:

Referred to Table 4-15 for the enumeration indexes.

<DF_BW> DF Bandwidth. Enumeration:

Referred to Table 4-15 for the enumeration indexes.

<ANT_POL> Not used. (For ESMD compatibility)

<ANT_MODE> Not used. (For ESMD compatibility)

Note:

When trying to read out an empty memory location, error -292 ("Referenced name
does not exist") is generated.
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MEMory:CONTents:MPAR <mem_loc>,<boolean>

Setting the memory location parameter <ACT> (MPAR = MemoryPARameter).

Parameters:
<mem_loc> CURRENT | 0 to 1023 | NEXT

Memory location

<boolean> ON | OFF
Include/exclude the memory in a memory scan(ON/OFF or 1/0).

Example: MEMory:CONTents:MPAR 1, OFF

MEMory:CONTents:MPAR? <mem_loc>

Query of memory-location parameter <ACT>.

Query parameters: 
<mem_loc> CURRENT | 0 to 1023

Memory location

Return values: 
<boolean> 0 | 1

Set/reset for scan (ON/OFF)

Example: MEMory:CONTents:MPAR? 1 -> 0

MEMory:COPY <src_loc>, <dest_loc>

Copy the contents of one memory (source) to another (destination).

Parameters:
<src_loc> 0 to 1023 | RX | CURRENT

Source channel

<dest_loc> 0 to 1023 | RX | CURRENT | NEXT
Destination channel

Example: MEMory:COPY 123, 10 -> Copy from location 123 to location
10.

Example: MEMory:COPY RX, NEXT -> Store current receiver settings in
next free (see MEM:CLE) location.

MEMory:EXCHange <mem_loc1>, <mem_loc2>

Exchange of contents of two memory locations. The contents of location <mem_loc1>
is swapped with that of location <mem_loc2>. In case one of the locations is RX, and
RX would get an impossible value due to the exchange, the RX value remains
unchanged, and the other location gets RX’s value. The impossible value is thus lost.
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Parameters:
<mem_loc1> 0 to 1023| RX | CURRENT

<mem_loc2> 0 to 1023| RX | CURRENT

Example: MEMory:EXCHange 123, RX

MEMory:LABel <mem_loc>,<String>

Defines a descriptive text for a memory location.

Parameters:
<mem_loc> 0 to 1023

Memory channel

<String> Description of the memory channel.

Example: MEMory:LABel 500, "Radio FM"

MEMory:LABel? <mem_loc>

Query of the descriptive label of a memory location.

Query parameters: 
<mem_loc> 0 to 1023

Memory channel

Return values: 
<string> Description of a memory channel

Example: MEMory:LABel? 500 -> "Radio FM"

4.7.10  Memory List Subsystem

The commands listed in this section are only intended for testing the associated func-
tion in the user interface. They are not to be used by the remote user.

Although each memory location (0...1023) can be addressed directly, it is sometimes
convenient to run through all of them in a specific order (e.g. in order of increasing fre-
quency). To accomodate both an unordered and an ordered accesss of the memory
locations, the memory list is used.

The memory list has a number of items, one for each memory location. Each item links
to a certain memory location. This way, the order in the memory locations can remain
unchanged, while the list item allow to run through the memories in another order. See
below an example for ordering on increasing frequency via the memory list:

xxx...

item 55 -> 25 (freq. 100000000)

item 56 -> 6 (freq. 125000000)

item 57 -> 2 (freq. 140000000)
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item 58 -> 800 (freq. 160000000)

xxx...

The memory scan (SENS:FREQ:MODE MSC) uses the memory list to run through all
memory locations. The commands below under the MEMory:LIST subsystem control
the order of the memory list.

MEMory:LIST:CONTents? <index>

Query to which memory location a list item has been linked

Query parameters: 
<index> Integer number in the range [0,1023]

Return values: 
<mem_contents> 0 to 1023

Lists the linked item at the memory location queried

Example: MEMory:LIST:CONTents? 25 -> 60

MEMory:LIST:MEMory? <mem_loc>

Find the memory-list item that links to <mem_loc>

Query parameters: 
<mem_loc> 0 to 1023

Memory location

Return values: 
<mem_contents> 0 to 1023

Integer number in the range [0,1023]
none
No memory-list item link to <mem_loc>

Example: MEMory:LIST:MEMory? 60 -> 25

MEMory:LIST:SORT <order>

Sorts the memory locations and puts the result in the memory list.
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Parameters:
<order> MEM_UP | MEM_DOWN | FREQ_UP | FREQ_DOWN |

DES_UP | DES_DOW
MEM_UP
Increasing memory-location number
MEM_DOWN
Decreasing memory-location number
FREQ_UP
Increasing frequency
FREQ_DOWN
Decreasing frequency
DES_UP
Increasing alphabetical on description
DES_DOWN
Decreasing alphabetical on description

Example: MEMory:LIST:SORT DES_DOWN

4.7.11  Memory Save Subsystem

This subsystem contains all commands for automatically saving receiver settings to
memory locations.

MEMory:SAVE:AUTO:STARt <mem_loc>

Sets first memory location that is used to save receiver settings when automatic save
is active. The last location is set with MEM:SAVE:AUTO:STOP. A start location that is
larger than the stop location is rejected with error -221(“Settings conflict”).

This setting applies to scans with squelch on (see OUTput:SQUelch[:STATe]
on page 280). When the received signal is stronger than the squelch level during a
memory scan or a frequency scan, the receiver settings are saved into the first free
auto-save memory-location (see MEMory:SAVE:AUTO:STARt on page 268 and
MEMory:SAVE:AUTO:STOP on page 269). This setting is ignored in case the squelch
is off (see OUTput:SQUelch[:STATe] on page 280).

Parameters:
<mem_loc> 0 to 1023

Memory location

Example: MEMory:SAVE:AUTO:STARt 120

MEMory:SAVE:AUTO:STARt?

Query of first memory location for auto save

Parameters:
<mem_loc> 0 to 1023

Lists queried memory location
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Query parameters: 
none

Example: MEMory:SAVE:AUTO:STARt? -> 120

MEMory:SAVE:AUTO:STOP <mem_loc>

Sets the last memory location that is used to save receiver settings when automatic
save on squelch is active (see OUTput:SQUelch[:STATe] on page 280). The first
location is set with MEM:SAVE:AUTO:STAR. A stop location that is smaller than the
start location is rejected with error -221(“Settings conflict”).

Parameters:
<mem_loc> 0 to 1023

Memory location

Example: MEMory:SAVE:AUTO:STOP 180

MEMory:SAVE:AUTO:STOP?

Query of the last memory location used for auto save.

Parameters:
<mem_loc> 0 to 1023

Lists queried memory location

Query parameters: 
none

Example: MEMory:SAVE:AUTO:STOP? -> 180

MEMory:SAVE:DIRect:STARt <mem_loc>

Sets first memory location that is used to save receiver settings when the direct save
button is pressed. The last location is set with MEM:SAVE:DIR:STOP. A start location
that is larger than the stop location is rejected with error -221(“Settings conflict”). When
the direct save button is pressed, the receiver settings are saved into the first free
direct-save memory-location.

Parameters:
<mem_loc> 0 to 1023

Memory location

Example: MEMory:SAVE:DIRect:STARt 60

MEMory:SAVE:DIRect:STARt?

Query of first memory location for direct save.
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Parameters:
<mem_loc> 0 to 1023

Lists memory location

Query parameters: 
none

Example: MEMory:SAVE:DIRect:STARt? -> 60

MEMory:SAVE:DIRect:STOP <mem_loc>

Sets the last memory location that is used to save receiver settings when the direct
save button is pressed. The first location is set with MEM:SAVE:DIR:STAR. A stop
location that is smaller than the start location is rejected with error -221(“Settings con-
flict”).

Parameters:
<mem_loc> 0 to 1023

Memory location

Example: MEMory:SAVE:DIRect:STOP 120

MEMory:SAVE:DIRect:STOP?

Query of last memory location used for direct save.

Parameters:
<mem_loc> 0 to 1023

Lists memory location

Query parameters: 
none

Example: MEMory:SAVE:DIRect:STOP? -> 120

4.7.12  MMemory Subsystem

This subsystem contains all commands that act on the mass storage of the receiver,
e.g. SD-Card.

MMEMory:CATalog?

List the files in the current directory of the mass storage device.

Query parameters: 
none
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Return values: 
<string> <used_storage>, <available_storage>, <file_name>, <file_type>,

<file_size>, <file_date>, <file_time>
<used_storage>
Used storage in bytes
<available_storage>
Available storage in bytes
<file_name>
String of characters
<file_type>
The file extension (part after the last dot in the name)
<file_size>
Size of the file in bytes
<file_date>
Date of file in format <year>, <month>, <day>
<file_time>
Time of file in format <hours>, <minutes>, <seconds>

Example: MMEMory:CATalog? -> 1944227840, 83017728, boot-
loader_MR_1_22,bin, 223983, 2009, 06, 23, 09, 41, 04,
osimage_MR_1_22,bin, 24804971, 2009, 06, 23, 09, 41, 46

MMEMory:CATalog:DIRectories?

List the directories in the current directory of the mass storage device.

Query parameters: 
none

Return values: 
<string> <used_storage>, <available_storage>, <file_name>,

<file_date>, <file_time>
<used_storage>
Used storage in bytes
<available_storage>
Available storage in bytes
<file_name>
String of characters
<file_date>
Date of file in format <year>, <month>, <day>. The format is
NOT influenced by the DISP:DATE:FORM command

<file_time>
Time of file in format <hours>, <minutes>, <seconds>

Example: MMEMory:CATalog:DIRectories? -> 71663616,
1895137280, EM100, 2009, 02, 18, 07, 35, 14, test,2009, 06,
23, 10, 14, 28
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MMEMory:CDIRectory <folder_name>

Change the default (current) folder (directory) to the specified one. The default folder is
used for all other MMEMory commands and queries. In case the folder does not exist,
an error is generated: -292, “Referenced name does not exist”.

Parameters:
<folder_name> String of characters (comma not allowed)

Example: MMEMory:CDIRectory “SomeFolder”

MMEMory:CDIRectory?

Returns the default (current) folder (directory).

Query parameters: 
none

Return values: 
<folder_name> String of characters

Example: MMEMory:CDIRectory? -> “SomeFolder”

MMEMory:COPY <src_name>, <dest_name>

Copies the file or folder <src_name> to <dest_name>. In case <src_name> does not
exist in the current folder, an error is generated: -292, “Referenced name does not
exist”. In case <dest_name> already exists in the current folder, an error is generated:
-293, “Referenced name already exists”.

Parameters:
<src_name> Source file/folder

String of characters (comma not allowed)

<dest_name> Destination file/folder
String of characters (comma not allowed)

Example: MMEMory:COPY “file1”, “file3”

MMEMory:DATA|FILE <file_name>, <block_data>

Creates a new file, or overwrites an existing one, with the name <file_name>, and fills
it with the binary data in <block_data>.

Parameters:
<file_name> Source file/folder

String of characters (comma not allowed)

<block_data> Binary data
Block data

Example: MMEMory:DATA “test.txt”, #15hello
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MMEMory:DATA|FILE? <file_name>

Outputs the contents of the file <file_name> as block data. In case <file_name> does
not exist, an error is generated: -292, “Referenced name does not exist”.

Query parameters: 
<file_name> Source file/folder

String of characters (comma not allowed)

Return values: 
<block_data> Binary data

File contents

Example: MMEMory:DATA? “test.txt” -> #15hello

MMEMory:DELete <name>

Removes the file <name> from the current folder of the mass storage device. In case
<name> does not exist, an error is generated: -292, “Referenced name does not exist”.

Parameters:
<name> Source file/folder

String of characters (comma not allowed)

Example: MMEMory:DELete “file”

MMEMory:FILE:DATE <file_name>, <year>, <month>, <day>

Sets the modification date of an existing file. In case <file_name> does not exist, an
error is generated: -292, “Referenced name does not exist”.

Parameters:
<file_name> Source file/folder

String of characters (comma not allowed)

<year> 2000 - 2099
Integer number in the range [2000-2099]

<month> 1 - 12
Integer number in the range [1,12] (1 = January, 12 = Decem-
ber)

<day> 1 - 31
Integer number in the range [1,31]

Example: MMEMory:FILE:DATE “test.txt”, 2006, 12, 14
Error

In case the date is invalid, an execution error -200,"Execution error" is generated.
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MMEMory:FILE:DATE? <file_name>

Outputs the modification date of an existing file. In case <file_name> does not exist, an
error is generated: -292, “Referenced name does not exist”.

Query parameters: 
<file_name> Source file/folder

String of characters (comma not allowed)

Return values: 
<string> <year>, <month>,<day>, <file_date>, <file_time>

<year>
Integer number in the range [2000-2099]
<month>
Integer number in the range [1,12] (1 = January, 12 = Decem-
ber)
<day>
Integer number in the range [1,31]

Example: MMEMory:FILE:DATE? “test.txt” -> 2006, 12, 14

MMEMory:FILE:TIME <file_name>, <hours>, <minutes>, <seconds>

Sets the modification time of an existing file. In case <file_name> does not exist, an
error is generated: -292, “Referenced name does not exist”.

Parameters:
<file_name> Source file/folder

String of characters (comma not allowed)

<hours> 0 - 23
Integer number in the range [0:23]

<minutes> 0 - 59
Integer number in the range [0:59]

<seconds> 0 - 59
Any number in the range [0:60]
The seconds are specified by a real number that is rounded
toward the resolution of the device’s internal clock accuracy. The
number 60 is allowed here, because rounding can yield a num-
ber larger than 59.5.

Example: MMEMory:FILE:TIME “test.txt”, 22, 23, 24.09
Error

In case the date is invalid, an execution error -200,"Execution error" is generated.
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MMEMory:FILE:TIME? <file_name>

Outputs the modification time of an existing file. In case <file_name> does not exist, an
error is generated: -292, “Referenced name does not exist”.

Query parameters: 
<file_name> Source file/folder

String of characters (comma not allowed)

Return values: 
<string> <hours>, <minutes>,<seconds>

<hours>
Integer number in the range [0:23]
<minutes>
Integer number in the range [0:59]
<seconds>
Any number in the range [0:60]
The seconds are specified by a real number that is rounded
toward the resolution of the device’s internal clock accuracy. The
number 60 is allowed here, because rounding can yield a num-
ber larger than 59.5.

Example: MMEMory:FILE:TIME? “test.txt” -> 22, 23, 24.09

MMEMory:INIT [<label>]

Deletes all files and directories from the mass storage device. After that, it restores
default directories and files that are needed for correct operation of the device, and
assigns a label to the mass storage.

Parameters:
none The existing label for the mass storage is not changed

<label> String of character for the new label for the mass storage

Example: MMEMory:INIT “Measurements”

MMEMory:MDIRectory <folder_name>

Creates a new folder <folder_name> in the current folder of the mass storage device.
In case <folder_name> already exists in the current folder, an error is generated: -293,
“Referenced name already exists”.

Parameters:
<folder_name> String of characters (comma not allowed)

Example: MMEMory:MDIRectory “SomeFolder”
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MMEMory:MOVE <src_name>, <dest_name>

Renames the file or folder <src_name> into <dest_name>. In case <src_name> does
not exist in the current folder, an error is generated: -292, “Referenced name does not
exist”. In case <dest_name> already exists in the current folder, an error is generated:
-293, “Referenced name already exists”.

Parameters:
<src_name> Source file/folder

String of characters (comma not allowed)

<dest_name> Destination file/folder
String of characters (comma not allowed)

Example: MMEMory:MOVE “file1”, “file2”

MMEMory:RDIRectory <folder_name>

Removes an existing folder <folder_name> in the current folder of the mass storage
device. In case <folder_name> does not exist in the current folder, an error is gener-
ated: -292, “Referenced name does not exist”.

Parameters:
<folder_name> String of characters (comma not allowed)

Example: MMEMory:MDIRectory “SomeFolder”

4.7.13  OUTPut Subsystem

Table 4-19: OUTPut default values

Description Command:
[OUTP:]

Factory
Default

Min Max Unit *RST PWR
ON

antenna selection bits BITA:STAT 0 - - - + -

Antenna selection bits BYTA:STAT 0 - - - + -

IF state IF:STAT 0 - - bool + -

Squelch from memory SQU:CONT None - - enum + -

Squelch state SQU:STAT 0 - - bool + -

Squelch autosave SQU:STOR 0 - - bool + -

Squelch threshold SQU:THR 0.0 -30.0 110.0 dBµV + -

Tone control TONE:CONT Only - - enum + -

Tone gain TONE:GAIN - - - oct/dB + -

Tone state TONE:STAT 0 - - bool + -

Tone threshold TONE:THR 0.0 -14.0 94.0 dBµV + -
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OUTPut:AUX:AUTO <boolean>

Sets whether the auxilary bits on AUX1 are automatically determined by the selected
antenna or if they are manually affected by using the BITAux or BYTAux commands.

Parameters:
<boolean> ON | OFF

ON
Automatic
OFF
Manual

Example: OUTPut:AUX:AUTO ON

OUTPut:AUX:AUTO?

Queries whether the auxilary bits on AUX1 are automatically determined by the
selected antenna or if they are manually affected by using the BITAux or BYTAux com-
mands.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

1
Automatic
0
Manual

Example: OUTPut:AUX:AUTO? -> 1

OUTPut:BITAux[<numeric_suffix>][:STATe] <boolean>

Sets the antenna-selection bits. In case another antenna is chosen, these settings are
changed again.

Suffix: 
<numeric_suffix>

.
1 - Bit 1 corresponds to antenna bit 1
2 - Bit 2 corresponds to antenna bit 2

Parameters:
<boolean> ON | OFF

ON
Bit set to 1
OFF
Bit set to 0

Example: OUTPut:BITAux2 ON
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OUTPut:BITAux[<numeric_suffix>][:STATe]?

Query of the antenna-selection bits.

Suffix: 
<numeric_suffix>

.
1 - Bit 1 corresponds to antenna bit 1
2 - Bit 2 corresponds to antenna bit 2

Query parameters: 
none

Return values: 
<bit_state> 0 | 1

0
"Low" level bit is set
1
"High" level bit is set

Example: OUTPut:BITAux2? -> 1

OUTPut:BYTAux[:STATe] <numeric_value>

Sets all antenna selection bits with a single command.

Parameters:
<numeric_value> Value of the antenna-selection bits

(0 to 3, #H00 to #H03, #B0 to #B11, #Q0 to #Q3)

Example: OUTPut:BYTAux 7

OUTPut:BYTAux[:STATe]?

Query of all antenna-selection bits by a single byte command.

Query parameters: 
none

Return values: 
<state> The output format depends on the FORMat:SREGister com-

mand

Example: OUTPut:BYTAux? -> 3

OUTPut:FILTer:MODE <mode>

Sets the audio filter mode.
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Parameters:
<mode> OFF | NOTCh

OFF
No filter function.
NOTCh
Automatic elimination of interference signals

Example: OUTPut:FILTer:MODE NOTCh

OUTPut:FILTer:MODE? <mode>

Returns the activated audio filter mode.

Query parameters: 
none

Return values: 
<mode> OFF | NOTC

Example: OUTPut:FILTer:MODE? -> NOTC

OUTput:IF[:STATe] <boolean>

Sets the IF output state. If it is ON, the receiver activates a separate output on which it
puts the received-signal, that has been mixed downwards to the IF frequency and
bandwidth limited to 10 MHz.

Parameters:
<boolean> ON | OFF

ON
IF output enabled
OFF
IF output disabled

Example: OUTPut:IF:STATe ON

Note:

This command is only for future use. Up to now, the IF-Output is always set to ON.

It is not possible to switch it OFF.

OUTPut:IF[:STATe]?

Query of IF output state.

Query parameters: 
none
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Return values: 
<boolean> 0 | 1

0
OFF
1
ON

Example: OUTPut:IF:STATe? -> 1

OUTPut:SQUelch:CONTrol <source>

When retrieving RX settings from a memory location, the squelch state and value are
also retrieved when OUTP:SQU:CONT is set to MEMory. Otherwise, the squelch state
and value are not retrieved and their settings remain unchanged.

Parameters:
<source> MEMory | NONE

MEMory
Squelch state and squelch value are read out of the memory
locations
NONE
Squelch state and squelch value are not read out of the memory
locations

Example: OUTPut:SQUelch:CONTrol MEMory

OUTPut:SQUelch:CONTrol?

Query of the source of squelch setting when reading memory locations.

Query parameters: 
none

Return values: 
<source> MEM | NONE

MEM
Squelch state and squelch value are read out of the memory
locations
NONE
Squelch state and squelch value are not read out of the memory
locations

Example: OUTPut:SQUelch:CONTrol? -> MEM

OUTput:SQUelch[:STATe] <boolean>

Switch on/off of squelch.
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Parameters:
<boolean> ON | OFF

ON
Squelch on
OFF
Squelch off

Example: OUTPut:SQUelch ON

OUTPut:SQUelch[:STATe]?

Query of squelch setting.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
OFF
1
ON

Example: OUTPut:SQUelch? -> 1

OUTPut:SQUelch:THReshold [:UPPer] <threshold>

Setting of squelch threshold.

Parameters:
<threshold> <threshold_value> | UP | DOWN | MINimum | MAXimum

<threshold_value>
Squelch threshold in dBμv
UP
Increase squelch threshold by the value set with the command
OUTPut:SQUelch:THReshold[:UPPer]:STEP[:
INCRement]
DOWN
Decrease of squelch threshold by the value set with the com-
mand OUTPut:SQUelch:THReshold[:UPPer]:STEP[:
INCRement]
MINimum
Setting the lowest squelch threshold
MAXimum
Setting the highest squelch threshold

Example: OUTPut:SQUelch:THReshold 35 dBµV
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OUTPut:SQUelch:THReshold[:UPPer]? <query_threshold>

Query of squelch threshold.

Query parameters: 
<query_threshold> none | MINimum | MAXimum

none
Query of current squelch threshold
MINimum
Query of lowest squelch threshold
MAXimum
Query of highest squelch threshold

Return values: 
<threshold> Squelch threshold value in dBµV

Example: OUTPut:SQUelch:THReshold? -> 35

OUTPut:SQUelch:THReshold[:UPPer]:STEP[:INCRement] <step_width>

Setting the stepwidth for the command OUTP:SQU:THR[:UPP] UP|DOWN
Parameters:
<step_width> <threshold> | MINimum | MAXimum

<threshold>
Stepwidth of squelch threshold in dBµV
MINimum
Setting the smallest stepwidth
MAXimum
Setting the largest stepwidth

Example: OUTP:SQU:THR:STEP 10 dBµV

OUTPut:SQUelch:THReshold[:UPPer]:STEP[:INCRement]? <query_stepwidth>

Query of squelch stepwidth

Query parameters: 
<query_stepwidth> none | MINimum | MAXimum

none
Query of currently set stepwidth
MINimum
Query of smallest stepwidth
MAXimum
Query of largest stepwidth

Return values: 
<stepwidth> Stepwidth of squelch threshold in dBµV

Example: OUTP:SQU:THR:STEP? -> 10
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OUTPut:TONE:CONTrol <tone_level>

It can be selected whether, in the TONE mode, only the level tone or also the AF is
output via the audio channel.

Parameters:
<tone_level> ONLY | WITHaf

WITHaf
Level tone and AF is output
ONLY
Level tone only is output

Example: OUTPut:TONE:CONTrol ONLY

OUTPut:TONE:CONTrol?

Query of whether in the TONE mode, only the level tone or also the AF is output via
the audio channel.

Query parameters: 
none

Return values: 
<tone_level> ONLY | WITHaf

WITHaf
Level tone and AF is output
ONLY
Level tone only is output

Example: OUTPut:TONE:CONTrol? -> ONLY

OUTPut:TONE:GAIN <set_tone_gain>

Setting of tone gain. See also OUTPut:TONE:THReshold on page 285 for a descrip-
tion of its use.

Parameters:
<set_tone_gain> <tone_gain> | MINimum | MAXimum

<tone_gain>
Tone gain in Octave/<numeric_value>dB
MINimum
Setting the lowest tone gain
MAXimum
Setting the highest tone gain

Example: OUTPut:TONE:GAIN 20
Note:

The range can be set in discrete steps. Intermediate values are therefore rounded to
the nearest discrete value.
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OUTPut:TONE:GAIN? <query_tone>

Query of tone gain.

Query parameters: 
<query_tone> none | MINimum | MAXimum

none
Query of current tone gain
MINimum
Query of lowest tone gain
MAXimum
Query of highest tone gain

Return values: 
<tone_gain> Tone gain in Octave/<numeric_value>dB

Example: OUTPut:TONE:GAIN? -> 20

OUTput:TONE[:STATe] <boolean>

Switch on/off of level tone function. When on, a tone is output depending on the level
magnitude.

Parameters:
<boolean> ON | OFF

ON
Level tone on
OFF
Level tone off

Example: OUTPut:TONE ON

OUTput:TONE[:STATe]?

Query of the TONE mode.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

1
Level tone on
0
Level tone off

Example: OUTPut:TONE? -> 1
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OUTPut:TONE:THReshold <tone_threshold>

Setting the tone-level reference-threshold. It determines what signal level is to be out-
put as 700 Hz: e.g. usually this is set to 0 dBµV, which means that a signal of that
strength produces a tone of 700 Hz. Together with the settings OUTP:TONE:GAIN, this
setting determines the frequency of the tone for each received signal level.

Parameters:
<tone_threshold> <threshold_value> | UP | DOWN | MINimum | MAXimum

<threshold_value>
Level tone reference threshold in dBµv
UP
Increase of level tone reference threshold by the value set in the
OUTPut:TONE:THReshold:STEP[:INCRement] command

DOWN
Decrease of level tone reference threshold by the value set in
the OUTPut:TONE:THReshold:STEP[:INCRement] com-
mand
MINimum
Setting the lowest level tone reference threshold
MAXimum
Setting the highest level tone reference threshold

Example: OUTPut:TONE:THReshold 35 dBµV

OUTPut:TONE:THReshold? <tone_threshold>

Query of level tone reference threshold.

Query parameters: 
<tone_threshold> none | MINimum | MAXimum

none
Query of current level tone reference threshold
MINimum
Query of lowest level tone reference threshold
MAXimum
Query of highest level tone reference threshold

Return values: 
<threshold> Level tone reference threshold in dBµV

Example: OUTPut:TONE:THReshold? MIN -> 6

OUTPut:TONE:THReshold:STEP[:INCRement] <set_tone_step>

Setting the stepwidth for the OUTP:TONE:THR UP|DOWN command.
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Parameters:
<set_tone_step> <tone_step> | MINimum | MAXimum

<tone_step>
Stepwidth for level tone reference threshold in dBµv
MINimum
Setting the smallest stepwidth
MAXimum
Setting the largest stepwidth

Example: OUTP:TONE:THR:STEP 10 dBµV

OUTPut:TONE:THReshold:STEP[:INCRement]? <query_tone_step>

Query of tone-threshold stepwidth.

Query parameters: 
<query_tone_step> none

Query of currently set stepwidth
MINimum
Query of smallest stepwidth
MAXimum
Query of largest stepwidth

Return values: 
<tone_step> Stepwidth for level tone reference threshold in dBµV

Example: OUTP:TONE:THR:STEP? -> 10

4.7.14  Program Preset Subsystem

This sub-system allows saving of all settings of the device as a “preset”. The settings
saved into a preset can be recalled, after which all the settings in the preset are
restored. The commands below allow for saving to and recalling from presets.

PROGram:PRESet:CATalog?

Query of available presets.

Query parameters: 
none

Return values: 
<preset_name_list> Comma separated list of preset-names

Example: PROG:PRES:CAT? -> “User Preset 1”, “User Preset 2”

Note:

Beware that user defined preset names, using PROG:PRES:DEF <name>, are not visi-
ble in the User Interface of the instrument. The User Interface always display User Pre-
set <nr> regardless the entered name via SCPI. The name display User Preset <nr> is
used when the user stores a preset via the User Interface.
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PROGram:PRESet:DEFine <name>

Defines the name for all current settings of the device.

Parameters:
<name> String of characters enclosed in double quotes

Example: PROG:PRES:DEFine “User Preset 1”
Note:

Beware that user defined preset names, using PROG:PRES:DEF <name>, are not visi-
ble in the User Interface of the instrument. The User Interface always display User Pre-
set <nr> regardless the entered name via SCPI. The name display User Preset <nr> is
used when the user stores a preset via the User Interface.

The name parameters has a limit of 20 characters.

Each name in the list should be unique.

PROGram:PRESet:DELete <name>

Deletes a preset with the name. When a preset with the specified name is not present,
the error -292, “Referenced name does not exist” is generated.

Parameters:
<name> String of characters enclosed in double quotes

Example: PROG:PRES:DELete “User Preset 1”

PROGram:PRESet:DELete:ALL

Deletes all saved presets.

Parameters:
none

Example: PROG:PRES:DELete:ALL

PROGram:PRESet:SELect <name>

Recalls all settings of a preset with the name <name> and restores those settings in
the device. When a preset with the specified name is not present, the error -292, “Ref-
erenced name does not exist” is generated.

Parameters:
<name> String of characters enclosed in double quotes

Example: PPROG:PRES:SELect “User Preset 1”
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4.7.15  ROUTe Subsystem

ROUTe:CLOSe <channel_list>

Selection of an antenna. When an antenna is selected, it is automatically included in
the list of automatically selected antennas, which is equivalent to the command
ROUT:SEL:AUTO. When the list of automatically selected antennas is full, an error is
returned: error -200, “Execution error”.

Contrary to the use on the EB200, it is not necessary to deselect the old antenna (with
ROUTe:OPEN:ALL) before selecting a new one.

An antenna must have been defined (by ROUT:PATH:DEF) before it can be selected,
otherwise an error is returned: error -292, "Referenced name does not exist".

Error message: If <channel_list> could not be found in the list of antennas, an execu-
tion error -292, "Referenced name does not exist" is generated.

Parameters:
<channel_list> Antenna identifier (see ROUTe:PATH[:DEFine] on page 294)

in the range [0,99]. The identifier must have the format of a
channel list to remain compatible with SCPI (see example).
However, only one identifier is allowed. If more than one identi-
fier is offered, an execution error -221,"Settings conflict" is gen-
erated.

Example: ROUTe:CLOSe (@13)

ROUTe:CLOSe? <channel_list>

Query of whether the respective antenna is selected.

Error message: If <channel_list> could not be found in the list of antennas, an execu-
tion error -292, "Referenced name does not exist" is generated.

Query parameters: 
<channel_list> Contains one value for each antenna number to be queried

Return values: 
<state> 0 | 1

0
For each non-selected antenna number
1
For each selected antenna number

Example: ROUTe:CLOSe? (@2, 6:8, 13) -> 0,0,0,0,1

ROUTe:CLOSe:STATe? <query_param>

Query of selected antenna.
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Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of currently selected antenna
MINimum
Query of smallest antenna number
MAXimum
Query of largest antenna number

Return values: 
<antenna_num> Antenna number as Block Data (see Chapter 4.2.5.6, "Block

Data", on page 213)

Example: ROUTe:CLOSe:STATe? -> #15(@13)

ROUTe:OPEN:ALL

Select no antenna.

Parameters:
none

Example: ROUTe:OPEN:ALL

ROUTe:PATH:BITPattern:ACTive <channel>,<numeric_value>

Sets the bit-pattern to access an active antenna.

Error message: If <channel> could not be found in the list of antennas, an execution
error -292, "Referenced name does not exist" is generated.

Parameters:
<channel> Antenna identifier (see ROUT:PATH:DEF)

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

<numeric_value> 2-bit integer
range [0,3]

Example: ROUTe:PATH:BITPattern:ACTive (@1), #B10

ROUTe:PATH:BITPattern:ACTive? <channel>

Retrieves the bit-pattern to access an active antenna.

Error message: If <channel> could not be found in the list of antennas, an execution
error -292, "Referenced name does not exist" is generated.
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Query parameters: 
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

Return values: 
<numeric_value> 2-bit integer

range [0,3]

Example: ROUTe:PATH:BITPattern:ACTive? (@1) -> #B10

ROUTe:PATH:BITPattern:PASSive <channel>,<numeric_value>

Sets the bit-pattern to access a passive antenna.

Error message: If <channel> could not be found in the list of antennas, an execution
error -292, "Referenced name does not exist" is generated.

Parameters:
<channel> Antenna identifier (see ROUT:PATH:DEF)

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

<numeric_value> 2-bit integer, range [0,3]

Example: ROUTe:PATH:BITPattern:PASSive (@1), #B01

ROUTe:PATH:BITPattern:PASSive? <channel>

Retrieves the bit-pattern to access a passive antenna.

Error message: If <channel> could not be found in the list of antennas, an execution
error -292, "Referenced name does not exist" is generated.

Query parameters: 
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

Return values: 
<numeric_value> 2-bit integer, range [0,3]

Example: ROUTe:PATH:BITPattern:PASSive? (@1) -> #B01

ROUTe:PATH:CATalog?

Request of a list of the names of all defined antennas.
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Query parameters: 
none

Return values: 
<string> <name_string1>, <name_string2>, ...

One string for each antenna name, separated by commas:
<name_string1>, <name_string2>, ... If no antenna name is
defined, a zero string ("") is output.

Example: ROUTe:PATH:CATalog? -> "Omni", “”, "Parabolic”

ROUTe:PATH:CONFig:CATalog?

Outputs the name of the antenna configurations. This name can only be modified by
uploading another configuration via the ROUTe:PATH:CONFig command.

Query parameters: 
none

Return values: 
<string> Name of antenna configuration files, in a format identical to that

of MMEM:CAT? (See MMEMory:CATalog? on page 270)

Example: ROUTe:PATH:CONFig:CATalog? -> 3000, 120000000 Some-
ConfigurationName, .antlst, 500, 14-12-2006, 19:05:03

ROUTe:PATH:CONFig <block_data>

Upload and activate a configuration for antennas.

Parameters:
<block_data> Block data with antenna configurations.

Example: ROUTe:PATH:CONFig <block-data specific for
antenna configurations>

ROUTe:PATH:CONFig?

Outputs the configuration of the antennas as block data.

Query parameters: 
none

Return values: 
<block_data> Block data of file contents.

Example: ROUTe:PATH:CONFig? -> <block-data specific for antenna
configurations>

ROUTe:PATH:CORRection <channel>, <table>

Sets the correction set for a specific antenna.
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Error:

If <channel> could not be found in the list of names, an execution error -292, "Refer-
enced name does not exist" is generated.

Parameters:
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99].

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

<table> Name of correction set table, see also ROUTe:PATH:
CORRection? on page 292

Example: ROUTe:PATH:CORRection (@10), “ADD107_Tripod”

ROUTe:PATH:CORRection? <channel>

Query the correction set that is assigned to the specific antenna.

Error:

If <channel> could not be found in the list of names, an execution error -292, "Refer-
enced name does not exist" is generated.

Parameters:
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99].

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

Return values: 
<table> Name of correction set table as string enclosed in double quotes

Example: ROUTe:PATH:CORRection (@10) -> “ADD107_Tripod”

ROUTe:PATH:CORRection:CATalog?

Request the current list of defined antenna correction sets.

Query parameters: 
<none>

Return values: 
<string> <name_string1>, <name_string2>, ...

One string for each correction set, separated by commas:
<name_string1>, <name_string2>, ... If no correction sets are
defined, a zero string ("") is output.

Example: ROUTe:PATH:CORRection:CATalog? -> "ADD107_Tripod",
"ADD107_Manpack","ADD107_Vehicle_Roof"
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ROUTe:PATH:CORRection:CONFig:CATalog?

Outputs the filenames of the antenna correction set bin files present in the instrument.
This command is an alias of "[SENSe:]CORRection:ANTenna:CONFig:CATalog?".

Query parameters: 
<none>

Return values: 
<string> Comma-separated list of file-names, in a format identical to that

of MMEM:CAT? (see MMEMory:CATalog? on page 270), which
can be described as in the following sequence: used_storage,
available_storage, table_file_1_name, file_type, file_size,
file_date: <year>, <month>, <day>, file_time: <hours>,
<minutes>, <seconds>, table_file_2_name, ...

Example: ROUTe:PATH:CORRection:CONFig:CATalog? -> 3000,
120000000
correctionset1, bin, 200, 14, 12, 2012, 19, 05, 03,
correctionset2, bin, 300, 15, 12, 2012, 20, 05, 03,...
Note: the sequence is output continuously without line break
unlike the example above.

ROUTe:PATH:CORRection:CONFig <file_name>, <block_data>

Upload an antenna correction set bin file. An existing file with the same name is over-
written. This command is an alias of "[SENSe:]CORRection:ANTenna:CONFig"

Parameters:
<file_name> String of characters (comma not allowed, maximum length of 32

characters).

<block_data> Block data

Example: ROUTe:PATH:CORRection:CONFig
“correctionset1.bin”, <block-data specific for
correction set table>

ROUTe:PATH:CORRection:CONFig? <file_name>

Outputs the contents of the correction set bin file <file_name> as block data. In case
<file_name> does not exist, an error is generated: -292, “Referenced name does not
exist”. This command is an alias of "[SENSe:]CORRection:ANTenna:CONFig?"

Query parameters: 
<file_name> String of characters (comma not allowed)

Return values: 
<block_data> Block data of file contents
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Example: ROUTe:PATH:CORRection:CONFig?
“correctionset1.bin” -> <block-data specific for configura-
tion file>, for example, #41404xxxxxx.... for 1404 bytes long
binary data

ROUTe:PATH:CORRection:DELete <file_name>

Delete the specified correction set bin file <file_name>. This command is an alias of
"[SENSe:]CORRection:ANTenna:CONFig:DELete"

Parameters:
<file_name> String of characters (comma not allowed)

Example: ROUTe:PATH:CORRection:DELete “[SENSe:
]CORRection:ANTenna:CONFig:DELete.bin”

ROUTe:PATH[:DEFine] <name>, <channel>

Set the name of an antenna.

Parameters:
<name> This is a quoted string of characters that contains the antenna

name. If a path name has already been used, error -293, “Refer-
enced name already exists” is generated.

<channel> Antenna identifier in the range [0,99].
The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.
*RST: All names are maintained after *RST.

Example: ROUTe:PATH “Omni”, (@10)

ROUTe:PATH[:DEFine]? <name>

Query of antenna identifier for an antenna name.

Error message: If <name> could not be found in the list of names, an execution error
-292, "Referenced name does not exist" is generated.

Query parameters: 
<name> <antenna_identfy>MMEM:CAT?

This is a quoted string of characters that contains the antenna
name

Return values: 
<string> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]

as block data (see example)

Example: ROUTe:PATH? “Omni” -> #15(@10)

Device-Specific Commands



Remote Control via LAN InterfaceR&S®PR100

295Operating Manual 4080.0966.02 ─ 13.00

ROUTe:PATH:DELete:ALL

Clears all antenna names.

Parameters:
none

Example: ROUTe:PATH:DELete:ALL

ROUTe:PATH:DELete[:NAME] <name>

Clears a particular antenna name.

Error message: If <name> could not be found in the list of names, an execution error
-292, "Referenced name does not exist" is generated.

Parameters:
<name> See ROUTe:PATH[:DEFine] on page 294

Example: ROUTe:PATH:DELete “Omni”

ROUTe:PATH:FREQuency:OFFSet <channel>, <set_freq>

Sets the frequency offset for a specific antenna.

Error message: If <channel> could not be found in the list of names, an execution
error -292, "Referenced name does not exist" is generated.

Parameters:
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

<set_freq> <freq_value> | MINimum | MAXimum
<freq_value>
Bandwidth in Hz
MINimum
Setting the lowest frequency
MAXimum
Setting the highest frequency

Example: ROUTe:PATH:FREQuency:OFFSet (@10), 20 kHz

ROUTe:PATH:FREQuency:OFFSet? <query_channel>

Query of the frequency offset for a specific antenna.

Error message: If <name> could not be found in the list of names, an execution error
-292, "Referenced name does not exist" is generated.
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Query parameters: 
<query_channel> <channel> | MINimum | MAXimum

<channel>
Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]
The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.
MINimum
Retrieves the lowest frequency
MAXimum
Retrieves the highest frequency

Return values: 
<numeric_value> Frequency offset in Hz

Example: ROUTe:PATH:FREQuency:OFFSet? (@10) -> 20000

ROUTe:PATH:FREQuency:RANGe <channel>, <start_frequency>, <stop_frequency>

Sets the frequency range for a specific antenna by specifying a start and a stop fre-
quency

Error:

If <channel> could not be found in the list of names, an execution error -292, "Refer-
enced name does not exist" is generated.

A start frequency that is larger than the stop frequency is rejected with error -221(“Set-
tings conflict”).

Parameters:
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

<start_frequency> Start frequency in Hz: <numeric_value>|MINimum|MAXimum

<stop_frequency> Stop frequency in Hz: <numeric_value>|MINimum|MAXimum

Example: ROUTe:PATH:FREQuency:RANGe (@10), 200 MHz, 750
MHz

ROUTe:PATH:FREQuency:RANGe? <query_channel>

Query of the frequency range for a specific antenna.

Error:

If <channel> could not be found in the list of names, an execution error -292, "Refer-
enced name does not exist" is generated.

Device-Specific Commands



Remote Control via LAN InterfaceR&S®PR100

297Operating Manual 4080.0966.02 ─ 13.00

Query parameters: 
<query_channel> <channel> | MINimum | MAXimum

<channel>
Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]
The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.
MINimum
Retrieves the smallest values for the start and stop frequencies
MAXimum
Retrieves the largest values for the start and stop frequencies

Return values: 
<freq_value> <start_freq_Hz>, <stop_freq_Hz>

<start_freq_Hz>
Start frequency value.
<stop_freq_Hz>
Stop frequency value.

Example: ROUTe:PATH:FREQuency:RANGe? (@10) -> 200000000,
750000000

ROUTe:PATH:KFACtor <channel>, <table>

Sets the K-factor table for a specific antenna.

Error:

If <channel> could not be found in the list of names, an execution error -292, "Refer-
enced name does not exist" is generated.

Parameters:
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

<table> Name of K-factor table, see also ROUTe:PATH:KFACtor?
on page 297

Example: ROUTe:PATH:KFACtor (@10), “table 1”

ROUTe:PATH:KFACtor? <channel>

Query of what K-factor table is set for a specific antenna.

Error:

If <channel> could not be found in the list of names, an execution error -292, "Refer-
enced name does not exist" is generated.
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Query parameters: 
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

Return values: 
<table> Name of K-factor table as string enclosed in double quotes

Example: ROUTe:PATH:KFACtor (@10) -> “table 1”

ROUTe:PATH:KFACtor:CATalog?

Request of a list with currently defined antenna K-factor tables.

Query parameters: 
<none>

Return values: 
<string> One string for each K-factor table, separated by commas:

<name_string1>, <name_string2>, ... If no table is defined, a
zero string ("") is output.

Example: ROUTe:PATH:KFACtor:CATalog? -> "table 1", "table 2”

ROUTe:PATH:KFACtor:CONFig:CATalog?

Outputs the file-names of the k-factor table configurations.

Query parameters: 
<none>

Return values: 
<string> Comma-separated list of file-names, in a format identical to that

of MMEM:CAT? (see MMEMory:CATalog? on page 270)

Example: ROUTe:PATH:KFACtor:CONFig:CATalog? -> 3000,
120000000
config1, .kfactab, 200, 14-12-2006, 19:05:03,
config2, .kfactab, 300, 15-12-2006, 20:05:03

ROUTe:PATH:KFACtor:CONFig <file_name>, <block_data>

Upload and activate a configuration file for a k-factor table. An existing file with the
same name is overwritten.

Parameters:
<file_name> String of characters (comma not allowed)

<block_data> Block data

Example: ROUTe:PATH:KFACtor:CONFig “config1.kfactab”,
<block-data specific for k-factor table>
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ROUTe:PATH:KFACtor:CONFig? <file_name>

Outputs the contents of the configuration file <file_name> as block data. In case
<file_name> does not exist, an error is generated: -292, “Referenced name does not
exist”.

Query parameters: 
<file_name> String of characters (comma not allowed)

Return values: 
<block_data> Block data of file contents

Example: ROUTe:PATH:KFACtor:CONFig? “config1.tab” ->
<block-data specific for configuration file>

ROUTe:PATH:KFACtor:DELete <file_name>

Delete a configuration file for a k-factor table.

Parameters:
<file_name> String of characters (comma not allowed)

Example: ROUTe:PATH:KFACtor:DELete “config1.kfactab”

ROUTe:SELect <channel>

Equivalent to the combination: ROUTe:OPEN:ALL and ROUTe:CLOSe <channel>
Error:

If <channel> could not be found in the list of antennas, an execution error -292, "Refer-
enced name does not exist" is generated.

Parameters:
<channel> Antenna identifier (see ROUT:PATH:DEF) in the range [0,99]

The identifier must have the format of a channel list to remain
compatible with SCPI (see example). However, only one identi-
fier is allowed. If more than one identifier is offered, an execution
error -221,"Settings conflict" is generated.

Example: ROUTe:SELect (@13)

4.7.16  SENSe Subsystems

Table 4-20: SENSe default values

Description Command:
[SENS:]

Factory
Default

Min Max Unit *RST PWR
ON

Current IF bandwidth BAND 150k 150 500k Hz + -

DF Bandwidth BAND:DF - - - Hz + -

Selected antenna correction CORR:ANT PASS - - enum + -
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Demodulation type DEM FM - - enum + -

Beat frequency DEM:BFO:FREQ 1k -8k 8k Hz + -

Detector function DET PEAK - - enum + -

AFC function FREQ:AFC 0 - - bool + -

Frequency conversion
threshold

FREQ:CONV:THR 25M 9k 30M Hz + -

RX frequency FREQ 100M 9k 7.5G Hz + -

Receiver mode FREQ:MODE CW - - enum + -

PSCAN frequency center FREQ:PSC:CENT - - - - + -

PSCAN frequency span FREQ:PSC:SPAN - - - - + -

PSCAN frequency start FREQ:PSC:STAR 88M 9k 100G Hz + -

PSCAN frequency stop FREQ:PSC:STOP 108M 9k 100G Hz + -

IFPAN frequency span FREQ:SPAN 10M 10K 10M Hz + -

FSCAN frequency start FREQ:STAR 88M 9k 100G Hz + -

FSCAN frequency stop FREQ:STOP 108M 9k 100G Hz + -

Detector functions concur-
rent

FUNC:CONC 1 - - bool + -

Detector functions off FUNC:OFF (1) - - string + -

Detector functions off coun-
ter

FUNC:OFF:COUN 3 - - - + -

Detector functions on FUNC:ON "" - - string + -

Detector functions on coun-
ter

FUNC:ON:COUN 0 - - - + -

Gain control GCON 50 -30 110 dB + -

Gain control mode GCON:MODE AUTO - - enum + -

MSCAN current mem loca-
tion

MSC:CHAN 0 - - - + -

MSCAN control mechanisms
off

MSC:CONT:OFF "" - - string + -

MSCAN control mechanisms
on

MSC:CONT:ON STOP:SIGN - - string + -

MSCAN number of scans MSC:COUN INF 1 1000/
INF

- + -

MSCAN scan direction MSC:DIR UP - - enum + -

MSCAN dwell time MSC:DWEL 0.5 0.0 60.0/I
NF

s + -

MSCAN hold time MSC:HOLD:TIME 0.0 0.0 60.0 s + -

MSCAN memory list start MSC:LIST:STAR 0 - - - + -
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MSCAN memory list stop MSC:LIST:STOP 99 - - - + -

PSCAN number of scans PSC:COUN INF 1 1000/
INF

 + -

PSCAN FFT bin width PSC:STEP 12.5K 125 100k Hz + -

Oscillator ext reference fre-
quency

ROSC:EXT:FREQ - - - Hz + -

Oscillator int reference fre-
quency

ROSC:INT:FREQ - - - Hz + -

Oscilator source ROSC:SOUR INT - - enum + -

FSCAN control mechanisms
off

SWE:CONT:OFF "" - - string + -

FSCAN control mechanisms
on

SWE:CONT:ON STOP:SIGN - - string + -

FSCAN number of scans SWE::COUN INF 1 1000/
INF

- + -

FSCAN scan direction SWE:DIR UP - - enum + -

FSCAN dwell time SWE:DWEL 0.5 0.0 60.0/I
NF

s + -

FSCAN hold time SWE:HOLD:TIME 0.0 0.0 60.0 s + -

FSCAN step SWE:STEP 100k 1 1G Hz + -

4.7.16.1  SENSe Subsystem

[SENSe:]BANDwidth|BWIDth[:RESolution] <demod_bandwidth>

Selection of bandwidth of demodulation path. Only certain bandwidths are allowed. If a
number is specified, the smallest bandwidth that is still larger is selected.

Parameters:
<demod_bandwidth> <bandwidth> | UP | DOWN | MINimum | MAXimum

<bandwidth>
Bandwidth in Hz
UP
To next bandwidth
DOWN
To previous bandwidth
MINimum
Setting the narrowest bandwidth
MAXimum
Setting the widest bandwidth

Example: BANDwidth 2.4 kHz
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[SENSe:]BANDwidth|BWIDth[:RESolution]? <query_param>

Query of current IF bandwidth.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current bandwidth
MINimum
Query of narrowest bandwidth
MAXimum
Query of widest bandwidth

Return values: 
<demod_bandwidth> Bandwidth in Hz

Example: BANDwidth? -> 2400

[SENSe:]BANDwidth|BWIDth:DFINder|DF <DF_bandwidth>

Set the DF bandwidth. Only certain bandwidths are allowed.

Direction finding functions are only accessible with the installed option R&S®PR100-
DF (Direction Finding).

Note:

This command is obsolete and only left for compatibility reasons. Please use the com-
mand BAND:DF:RES? instead.

Parameters:
<DF_bandwidth> <bandwidth> | MINimum | MAXimum

<bandwidth>
Bandwidth in Hz
MINimum
Setting the narrowest possible bandwidth
MAXimum
Setting the widest possible bandwidth
UP
To next bandwidth
DOWN
To previous bandwidth

Example: BAND:DF 600kHz

[SENSe]:BANDwidth|BWIDth:DFINder|DF? <query_param>

Query of current direction finder’s bandwidth.

Direction finding functions are only accessible with the installed option R&S®PR100-
DF (Direction Finding).
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Note:

This command is obsolete and only left for compatibility reasons. Please use the com-
mand BAND:DF:RES? instead.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current DF bandwidth
MINimum
Query of minimum DF bandwidth
MAXimum
Query of maximum DF bandwidth

Return values: 
<bandwidth> Bandwidth in Hz

Example: BAND:DFIN? -> 6000

[SENSe:]BANDwidth|BWIDth:DFINder|DF:RESolution <DF_bandwidth>

This command sets the DF bandwidth.

Note:

The range of currently available DF bandwidths depends on the selected IF panorama
span.

Setting the DF bandwidth explicitly switches the state of the automatic DF bandwidth
selection mode to OFF.

Parameters:
<DF_bandwidth> <bandwidth> | UP | DOWN | MINimum | MAXimum

<bandwidth>
The following discrete values can be set:
50 Hz, 100 Hz, 150 Hz, 300 Hz, 600 Hz, 1kHz, 1.5 kHz, 2.1 kHz,
2.4 kHz, 2.7 kHz, 3.1 kHz, 4 kHz, 4.8 kHz, 6 kHz, ATC 8.333
kHz, 9 kHz, 12 kHz, 15 kHz, ATC 25 kHz, 30 kHz, 50 kHz, 75
kHz, 120 kHz, 150 kHz, 250 kHz, 300 kHz, 500 kHz, 800 kHz,
1000 kHz, 1250 kHz, 1500 kHz and 2000 kHz
UP
Sets the next larger DF bandwidth.
DOWN
Sets the next smaller DF bandwidth.
MINimum
Sets the current minimum DF bandwidth.
MAXimum
Sets the current maximum DF bandwidth.
*RST: 37.5 Hz (automatic DF bandwidth selection mode

ON)

Example: BAND:DF:RES 15 kHz
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[SENSe]:BANDwidth|BWIDth:DFINder|DF:RESolution? <query_param>

This query returns the current DF bandwidth.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Returns the current DF bandwidth.
MINimum
Returns the minimum DF bandwidth.
MAXimum
Returns the maximum DF bandwidth.

Return values: 
<bandwidth> DF bandwidth in Hz.

Example: BAND:DF:RES? -> 15000

[SENSe:]BANDwidth|BWIDth:DFINder|DF:RESolution:AUTO <state>

This command sets the state of the automatic DF bandwidth selection mode.

Parameters:
<state> ON | 1 | OFF | 0

ON | 1
DF bandwidth is selected automatically with panorama step
width and selectivity.
OFF | 0
DF bandwidth is selected explicitly via command BAND:DF:RES
*RST: 1

Example: BAND:DF:RES:AUTO ON

[SENSe]:BANDwidth|BWIDth:DFINder|DF:RESolution:AUTO?

This query returns the state of the DF automatic bandwidth selection mode.

Query parameters: 
none

Return values: 
<state> 0 | 1

0
DF bandwidth is selected via command BAND:DF:RES
1
DF bandwidth is selected automatically with panorama step
width and selectivity.

Example: BAND:DF:RES:AUTO? -> 0
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[SENSe:]CORRection:ANTenna <mode>

Sets the mode of the selected antenna.

Parameters:
<mode> ACTive | PASSive

ACTive
For active (= amplifying) antennas
PASSive
For passive (= non amplifying) antennas

Example: SENSe:CORRection:ANTenna ACT

[SENSe:]CORRection:ANTenna?

Query of antenna mode.

Query parameters: 
none

Return values: 
<mode> ACTive | PASSive

ACTive
For active (= amplifying) antennas.
PASSive
For passive (= non amplifying) antennas.

Example: SENSe:CORRection:ANTenna? -> ACT

[SENSe:]CORRection:ANTenna:OMNiphase[:STATe] <state>

Enable or disable omniphase correction.

Direction finding functions are only accessible with the installed option R&S®PR100-
DF (Direction Finding).

Parameters:
<state> ON | OFF

ON
Enable omniphase correction.
OFF
Disable omniphase correction

Example: SENSe:CORRection:ANTenna:OMNiphase OFF

[SENSe:]CORRection:ANTenna:OMNiphase[:STATe]?

Query whether the omniphase correction is enabled or disabled.

Direction finding functions are only accessible with the installed option R&S®PR100-
DF (Direction Finding).
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Query parameters: 
none

Return values: 
<state> 0 | 1

0
Omniphase correction is disabled.
1
Omniphase correction is enabled.

Example: SENSe:CORRection:ANTenna:OMNiphase? -> 0

[SENSe:]CORRection:ANTenna:AZIMuth[:STATe] <state>

Enable or disable azimuth correction.

Direction finding functions are only accessible with the installed option R&S®PR100-
DF (Direction Finding).

Parameters:
<state> ON | OFF

ON
Enable azimuth correction.
OFF
Disable azimuth correction.

Example: SENSe:CORRection:ANTenna:AZIMuth OFF

[SENSe:]CORRection:ANTenna:AZIMuth[:STATe]?

Query whether the azimuth correction is enabled or disabled.

Direction finding functions are only accessible with the installed option R&S®PR100-
DF (Direction Finding).

Query parameters: 
none

Return values: 
<state> 0 | 1

0
Azimuth correction is disabled
1
Azimuth correction is enabled

Example: SENSe:CORRection:ANTenna:AZIMuth? -> 0

[SENSe:]CORRection:ANTenna:CATTenuation[:STATe] <state>

This command is provided for compatibility with ESMD/EB500. This instrument does
not support cable attenuation correction.
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Direction finding functions are only accessible with the installed option R&S®PR100-
DF (Direction Finding).

Parameters:
<state> ON | OFF

ON
Enable cable attenuation correction.
OFF
Disable cable attenuation correction.

Example: SENSe:CORRection:ANTenna:CATTenuation OFF

[SENSe:]CORRection:ANTenna:CATTenuation[:STATe]?

This command is provided for compatibility with ESMD/EB500. This instrument does
not support cable attenuation correction.

Direction finding functions are only accessible with the installed option R&S®PR100-
DF (Direction Finding).

Query parameters: 
none

Return values: 
<state> 0 | 1

0
Cable attenuation correction is disabled
1
Cable attenuation correction is enabled

Example: SENSe:CORRection:ANTenna:CATTenuation? -> 0

[SENSe:]CORRection:ANTenna:CONFig:CATalog?

Outputs the filenames of the antenna correction set bin files present in the instrument.

Query parameters: 
<none>

Return values: 
<data> Comma-separated list of file-names, in a format identical to that

of MMEM:CAT?, which can be described as in the following
sequence: used_storage, available_storage, table_file_1_name,
file_type, file_size, file_date: <year>, <month>, <day>, file_time:
<hours>, <minutes>, <seconds>, table_file_2_name, ...

Example: SENSe:CORRection:ANTenna:CONFig:CATalog? -> 3000,
120000000
correctionset1, bin, 200, 14, 12, 2012, 19, 05, 03,
correctionset2, bin, 300, 15, 12, 2012, 20, 05, 03,...
Note: the sequence is output continuously without line break
unlike the example above.
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[SENSe:]CORRection:ANTenna:CONFig <file_name>, <block_data>

Upload an antenna correction set bin file. An existing file with the same name is over-
written.

Parameters:
<file_name> String of characters (comma not allowed, maximum length of 32

characters).

<block_data> Block data

Example: SENSe:CORRection:ANTenna:CONFig
"correctionset1.bin", <block-data specific for
the correction set file>

[SENSe:]CORRection:ANTenna:CONFig? <file_name>

Outputs the contents of the correction set bin file <file_name> as block data. In case
<file_name> does not exist, an error is generated: -292, “Referenced name does not
exist”.

Query parameters: 
<file_name> String of characters (comma not allowed)

Return values: 
<block_data> of file contents

Example: SENSe:CORRection:ANTenna:CONFig?
“correctionset1.bin” -> <block-data specific for configura-
tion file>, for example, #41404xxxxxx.... for 1404 bytes long
binary data

[SENSe:]CORRection:ANTenna:CONFig:DELete <file_name>

Delete the specified correction set bin file <file_name>.

Parameters:
<file_name> String of characters (comma not allowed)

Example: SENSe:CORRection:ANTenna:CONFig:DELete
"correctionset1.bin"

SENSe:DATA? <data_handle>

Query of the most current measured values of active sensor functions.

Measurement values may not be available yet at the moment when this query is
issued, for example - immediately after a receiver setting have been changed. If this is
the case the query will block until the data will become available. If
MEASurement:MODE is CONTinuous this may take up to 200 ms, if PERiodic it may
take up to the measurement time (MEASurement:TIME).
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The unit may actively report the end of measurement (MEASuring bit in operation sta-
tus register becomes inactive) via SRQ if the status register has been configured
accordingly.

Remark:

For this command the keyword SENSe must not be omitted, as DATA? can be mixed up
with the subsystem TRACe:DATA.

When the scan mode is PSCan, this command returns the error -221 (“Settings con-
flict”).

Error:

If a requested function is not switched on, or if no functions are switched on, error -221,
"Settings Conflict" is generated.

Query parameters: 
<data_handle> See the command SENS:FUNC:ON for the available functions

Return values: 
<meas_value> The values for the various data-handles are output in the order

as specified under the SENS:FUNC:ON command. The output
format (ASCii or block data) is determined by the command
FORMat:DATA. If the output format is block data, the command
FORMat:BORder defines whether the data is output in big- or lit-
tle-endian byte order.

Example: SENSe:DATA? -> 23.4, -2500
SENSe:DATA? "VOLT:AC" -> 23.4
SENSe:DATA? "FREQuency:OFFSet" -> -2500
SENSe:DATA? "FSTRength" -> 45.4

Table 4-21: Output data types for SENSe:DATA?

data_handle C Data Type Description Valid data output in modes

“VOLTage:AC" signed short level in 0.1 dBµV (block data)

level in 1.0 dBµV (ASCii data)

FFM, FSCAN, MSCAN

"FRE-
Quency:OFF-
Set"

signed long Offset in Hz FFM, FSCAN, MSCAN

“FSTRength" signed short field strength in 0.1 dBµV/m (block
data)

field strength in 1.0 dBµV/m (ASCii
data)

FFM, FSCAN, MSCAN

“DFLevel” signed short DF level in 1.0 dBµV (ASCii data) DF Mode

“AZIMuth” signed short DF azimuth value in 1.0 degrees
(ASCii data)

DF Mode

“DFQuality” signed short DF quality value in 1.0 percent (ASCii
data)

DF Mode
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“DFFStrength” signed short DF fieldstrength value in 1.0 dBµV
(ASCii data)

DF Mode

"DFOMniphase" signed short DF omniphase value in 1.0 degrees
(ASCii data)

DF Mode

[SENSe:]DEModulation <demodulator>

Switchover of type of demodulation.

Remark

For SSB demodulation (CW, LSB and USB,) the frequency stepwidth is set to 1 Hz.

Error:

If the bandwidth exceeds 9 kHz at "CW", "LSB" or "USB", error -221,"Settings conflict"
will be generated if one of the SSB operating modes is to be switched on.

Parameters:
<demodulator> AM | FM | PULSe | CW | LSB | USB | IQ | ISB | A0 | A1 | PM

AM
Switch on AM demodulator
FM
Switch on FM demodulator
PULSe
Switch on pulse demodulator
CW, A1
Switch on SSB demodulator with a beat frequency
LSB
Switch on SSB demodulator lower sideband
USB
Switch on SSB demodulator upper sideband
IQ, A0
Switch on IQ demodulator
ISB
Switch on ISB demodulator
PM
Switch on PM demodulator

Example: DEModulation AM

[SENSe:]DEModulation?

Query of demodulation type.

Query parameters: 
none

Return values: 
<demodulator> FM, AM, PULS, CW, USB, LSB, IQ, ISB, PM
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Example: DEModulation? -> AM

[SENSe:]DEModulation:BFO:FREQuency <bfo_frequency>

Set the beat frequency.

Parameters:
<bfo_frequency> <numeric_value>

Value of beat frequency
MINimum
Setting the lowest beat frequency
MAXimum
Setting the highest beat frequency

Example: SENSe:DEModulation:BFO:FREQuency 2.4 kHz

[SENSe:]DEModulation:BFO:FREQuency? <query_param>

Query of beat frequency.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current beat frequency
MINimum
Query of lowest beat frequency
MAXimum
Query of highest beat frequency

Return values: 
<bfo_frequency> Beat frequency in Hz

Example: SENSe:DEModulation:BFO:FREQuency? -> 2400

[SENSe:]DETector[:FUNCtion] <meas_proc>

Selecting the level-measuring process.

Parameters:
<meas_proc> AVG | FAST | PEAK | RMS

AVG
Measure the average value
FAST
Measure the instantaneous value
PEAK
Measure the maximum peak-value
RMS
Measure the root-mean-square value

Example: DETector RMS
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[SENSe:]DETector[:FUNCtion]?

Query of the level-measuring process.

Query parameters: 
none

Return values: 
<meas_proc> AVG | FAST | PEAK | RMS

AVG
Measure the average value
FAST
Measure the instantaneous value
PEAK
Measure the maximum peak-value
RMS
Measure the root-mean-square value

Example: DETector? -> RMS

[SENSe:]FREQuency:AFC <boolean>

Switch on/off the AFC function. If AFC is not possible for the currently selected receiver
mode, error -221,"Settings conflict" is generated.

Parameters:
<boolean> ON | OFF

ON
AFC function on
OFF
AFC function off

Example: SENSe:FREQuency:AFC ON

[SENSe:]FREQuency:AFC?

Query of AFC function.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
AFC function is OFF
1
AFC function is ON

Example: SENSe:FREQuency:AFC? -> 1
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[SENSe:]FREQuency:CONVersion:THReshold <threshold_freq>

Set the conversion threshold. This determines at which frequency the device switches
from normal to direct path reception. During normal reception, the signal is modulated
downward to an intermediate frequency. When the frequency drops below the conver-
sion threshold, the downward modulation is skipped, hence the name “direct path”
reception.

Parameters:
<threshold_freq> <threshold_value> | MINimum | MAXimum

<threshold_value>
Value of conversion threshold
MINimum
Setting the lowest conversion threshold
MAXimum
Setting the highest conversion threshold

Example: SENSe:FREQuency:CONVersion:THReshold 27 MHz

[SENSe:]FREQuency:CONVersion:THReshold? <query_param>

Query of conversion threshold.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current conversion threshold
MINimum
Query of lowest conversion threshold
MAXimum
Query of highest conversion threshold

Return values: 
<threshold_freq> Frequency value in Hz

Example: SENSe:FREQuency:CONVersion:THReshold? -> 27000000

[SENSe:]FREQuency[:CW|FIXed] <receive_frequency>

Setting of receiver frequency.
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Parameters:
<receive_frequency> <rx_freq> | UP | DOWN | MINimum | MAXimum

<rx_freq>
Frequency value
UP
Increase of receiver frequency by the value set in the command
SENS:FREQuency[:CW|FIX]:STEP[:INCRement]
DOWN
Decrease of receiver frequency by the value set in the command
SENS:FREQuency[:CW|FIX]:STEP[:INCRement]
MINimum
Setting the lowest receiver frequency
MAXimum
Setting the highest receiver frequency

Example: FREQuency 101.2 MHz

[SENSe:]FREQuency[:CW|FIXed]? <query_param>

Query of receiver frequency.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current receiver frequency
MINimum
Query of lowest receiver frequency
MAXimum
Query of highest receiver frequency

Return values: 
<freq> Frequency value in Hz

Example: FREQuency? -> 101200000

[SENSe:]FREQuency[:CW|FIXed]:STEP[:INCRement] <step_width>

Setting of receiver frequency step size

Parameters:
<step_width> <step_size> | MINimum | MAXimum

<step_size>
Frequency value
MINimum
Setting the lowest frequency step size
MAXimum
Setting the highest frequency step size

Example: FREQuency:STEP 1 MHz
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[SENSe:]FREQuency[:CW|FIXed]:STEP[:INCRement]? <query_param>

Query of receiver frequency step size.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current frequency step size
MINimum
Query of lowest frequency step size
MAXimum
Query of highest frequency step size

Return values: 
<freq> Frequency step size value in Hz

Example: FREQuency:STEP? -> 1000000

[SENSe:]FREQuency:MODE <op_mode>

Changing the operating mode of the receiver.

Remark:

For SWEep and MSCan, the receiver stays on the CW frequency until it starts scan-
ning.

If DF option is not installed, DF, DFFScan and DFMScan modes will not be available.

If GPS option is not installed, HSCan mode will not be available.
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Parameters:
<op_mode> CW | FIXed | SWEep | MSCan | PSCan | HSCan | DF |

DFFScan | DFMScan
CW|FIXed
Receiver monitors a frequency (CW and FIXed have equal
meanings)
SWEep
Receiver is in frequency scan mode (see [SENSe:]SWEep...
on page 338)
MSCan
Receiver is in memory scan mode (see [SENSe:]MSCan:
CHANnel on page 327)

PSCan
Receiver is in panorama-scan mode (see [SENSe:]PSCan:
COUNt on page 334)

HSCan
Receiver is in horizontal scan mode.
DF
Receiver is in direction finding mode for a fixed frequency.
DFFScan
Receiver is in direction finding frequency scan mode.
DFMScan
Receiver is in direction finding memory scan mode.

Example: FREQuency:MODE SWEep

[SENSe:]FREQuency:MODE?

Query of receiver operating mode.

Query parameters: 
none
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Return values: 
<op_mode> CW | FIXED | SWE | MSC | PSC | HSC | DF | DFFS | DFMS

CW|FIXed
Receiver monitors a frequency (CW and FIXed have equal
meanings)
SWEep
Receiver is in frequency scan mode (see SENSe:SWEep)

MSCan
Receiver is in memory scan mode (see SENSe:MSCan)

PSCan
Receiver is in panorama-scan mode (see SENSe:PSCan)

HSCan
Receiver is in horizontal scan mode.
DF
Receiver is in direction finding mode for a fixed frequency
DFFScan
Receiver is in direction finding frequency scan mode.
DFMScan
Receiver is in direction finding memory scan mode.

Example: FREQuency:MODE? -> SWE

[SENSe:]FREQuency:PSCan:CENTer <center_frequency>

Setting of center frequency of an RF-panorama scan. This command uses
SENS:FREQ:PSC:SPAN? to calculate new start and stop frequencies. It thus changes
SENS:FREQ:PSC:STAR and SENS:FREQ:PSC:STOP.

Parameters:
<center_frequency> <freq_value> | MINimum | MAXimum

<freq_value>
Center frequency
MINimum
Setting the lowest center frequency
MAXimum
Setting the highest center frequency

Example: FREQuency:PSCan:CENTer 127 MHz

[SENSe:]FREQuency:PSCan:CENTer? <query_param>

Query of center frequency of an RF-panorama scan.
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Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current center frequency
MINimum
Query of lowest center frequency
MAXimum
Query of highest center frequency

Return values: 
<center_frequency> Frequency in Hz

Example: FREQuency:PSCan:CENTer? -> 127000000

[SENSe:]FREQuency:PSCan:SPAN <range>

Setting the frequency span of an RF-panorama scan.This command uses
SENS:FREQ:PSC:CENT? to calculate new start and stop frequencies. It thus changes
SENS:FREQ:PSC:STAR and SENS:FREQ:PSC:STOP.

Parameters:
<range> <freq_span> | MINimum | MAXimum

<freq_span>
Frequency value
MINimum
Setting the lowest frequency span
MAXimum
Setting the highest frequency span

Example: FREQuency:SPAN 2 MHz

[SENSe:]FREQuency:PSCan:SPAN? <query_param>

Query of the frequency span of an RF-panorama scan.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current frequency span
MINimum
Query of lowest frequency span
MAXimum
Query of highest frequency span

Return values: 
<range> Frequency span in Hz

Example: FREQuency:SPAN? -> 2000000
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[SENSe:]FREQuency:PSCan:STARt <start_frequency>

Setting of start frequency of an RF-panorama scan. This setting modifies
SENS:FREQ:PSC:SPAN and SENS:FREQ:PSC:CENT.

The start frequency must be smaller than the stop frequency. A start frequency that is
larger than the stop frequency is rejected with error -221(“Settings conflict”).

Parameters:
<start_frequency> <freq_value> | MINimum | MAXimum

<freq_value>
Frequency
MINimum
Setting the lowest start frequency
MAXimum
Setting the highest start frequency

Example: FREQuency:PSCan:STARt 118 MHz

[SENSe:]FREQuency:PSCan:STARt? <query_param>

Query of start frequency of an RF-panorama scan.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current start frequency
MINimum
Query of lowest start frequency
MAXimum
Query of highest start frequency

Return values: 
<start_frequency> Frequency in Hz

Example: FREQuency:PSCan:STARt? -> 118000000

[SENSe:]FREQuency:PSCan:STOP <stop_frequency>

Setting the stop frequency of an RF-panorama scan. This setting modifies
SENS:FREQ:PSC:SPAN and SENS:FREQ:PSC:CENT.

The start frequency must be smaller than the stop frequency. A start frequency that is
larger than the stop frequency is rejected with error -221(“Settings conflict”).
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Parameters:
<stop_frequency> <freq_value> | MINimum | MAXimum

<freq_value>
Frequency
MINimum
Setting the lowest stop frequency
MAXimum
Setting the highest stop frequency

Example: FREQuency:PSCan:STOP 136 MHz

[SENSe:]FREQuency:PSCan:STOP? <query_param>

Query of a stop frequency of an RF-panorama scan.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current stop frequency
MINimum
Query of lowest stop frequency
MAXimum
Query of highest stop frequency

Return values: 
<stop_frequency> Frequency in Hz

Example: FREQuency:PSCan:STOP? -> 136000000

[SENSe:]FREQuency:SPAN <range>

Selection of frequency span for IF panorama. Only certain discrete ranges are offered.
If an unavailable frequency range is entered it will be brought up to the next higher dis-
crete range.

Parameters:
<range> <freq_span> | UP | DOWN | MINimum | MAXimum

<numeric_value>
Frequency range
UP
Taking the range after the current bandwidth
DOWN
Taking the range before the current bandwidth
MINimum
Setting the minimum frequency range
MAXimum
Setting the maximum frequency range

Example: FREQuency:SPAN 25 kHz
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[SENSe:]FREQuency:SPAN? <query_param>

Query of frequency span for IF panorama.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current frequency range
MINimum
Query of minimum frequency range
MAXimum
Query of maximum frequency range

Return values: 
<frequency_range> Frequency value in Hz

Example: FREQuency:SPAN? -> 25000

[SENSe:]FREQuency:STARt <start_frequency>

Setting of start frequency of a frequency scan. The start frequency must be smaller
than the stop frequency. A start frequency that is larger than the stop frequency is
rejected with error -221(“Settings conflict”).

Parameters:
<start_frequency> <freq_value> | MINimum | MAXimum

<freq_value>
Frequency value
MINimum
Setting the lowest start frequency
MAXimum
Setting the highest start frequency

Example: FREQuency:STARt 118 MHz

[SENSe:]FREQuency:STARt? <query_param>

Query of start frequency of a frequency scan.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current start frequency
MINimum
Query of lowest start frequency
MAXimum
Query of highest start frequency

Return values: 
<start_frequency> Frequency in Hz
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Example: FREQuency:STARt? -> 118000000

[SENSe:]FREQuency:STOP <stop_frequency>

Setting the stop frequency of a frequency scan. The start frequency must be smaller
than the stop frequency. A start frequency that is larger than the stop frequency is
rejected with error -221(“Settings conflict”).

Parameters:
<stop_frequency> <freq_value> | MINimum | MAXimum

<freq_value>
Frequency value
MINimum
Setting the lowest stop frequency
MAXimum
Setting the highest stop frequency

Example: FREQuency:STOP 136 MHz

[SENSe:]FREQuency:STOP? <query_param>

Query of a stop frequency of a frequency scan.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current stop frequency
MINimum
Query of lowest stop frequency
MAXimum
Query of highest stop frequency

Return values: 
<stop_frequency> Frequency in Hz

Example: FREQuency:STOP? -> 136000000

[SENSe:]FUNCtion:CONCurrent <boolean>

Determines whether several sensor functions can be switched on at the same time. If
CONCurrent = OFF, the command SENSe:FUNCtion[:ON] has the effect of a 1-out-
of-n selection (one is switched on, the previously activated is automatically switched
off). If CONCurrent = ON, the command SENSe:FUNCtion[:ON] switches the corre-
sponding function on, while all the other functions remain unchanged. If CONCurrent is
switched from ON to OFF, the function VOLTage:AC is switched on and all other func-
tions are switched off.
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Parameters:
<boolean> ON | OFF

ON
CONCurrent on
OFF
CONCurrent off

Example: FUNCtion:CONCurrent ON

[SENSe:]FUNCtion:CONCurrent?

Query if several sensor functions can be switched on at the same time.

Query parameters: 
none

Return values: 
<state> 0 | 1

0
Several sensor functions are switched OFF
1
Several sensor functions are switched ON

Example: FUNCtion:CONCurrent? -> 1

[SENSe:]FUNCtion:OFF <list_function>

Switch off of one or several sensor functions. See [SENSe:]FUNCtion[:ON]
on page 324 for a list of functions.

Remark:

If any of the sensor functions is changed, the trace data set MTRACE is always
deleted. See [SENSe:]FUNCtion[:ON] on page 324

Parameters:
<function_list> <sensor_function>, <sensor_function>

See [SENSe:]FUNCtion[:ON] on page 324

*RST: "FREQ:OFFS", "FSTR"

Example: FUNCtion:OFF "FREQ:OFFS"

[SENSe:]FUNCtion:OFF?

Query of the sensor functions being switched off.

Query parameters: 
none

Return values: 
<sensor_function> List of the sensor functions being switched off. For a list see

[SENSe:]FUNCtion[:ON] on page 324
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Example: FUNCtion:OFF? -> "FREQ:OFFS"

[SENSe:]FUNCtion:OFF:COUNt?

Query of the number of sensor functions being inactive.

Query parameters: 
none

Return values: 
<function_count> Number of sensor functions being inactive

Example: FUNCtion:OFF:COUNt? -> 2

[SENSe:]FUNCtion[:ON] <sensor_function> , <sensor_function>

Switch on of one or several sensor functions.

Remark

If any of the sensor functions is changed, the trace data set MTRACE is always
deleted.

Error:

If CONCurrent is OFF, error -108, "Parameter not allowed" will be generated for two or
several parameters.

Parameters:
<sensor_function> One of the following strings in “Sensor Function” column of table

Table 4-22
*RST: "VOLTage:AC"

Example: FUNCtion "VOLT:AC", "FREQ:OFFS"
Table 4-22: Sensor Functions

Sensor Function Orde
r

Description Valid output data in
modes

“VOLTage:AC" 1 Level measurement switched on FFM, FSCAN, MSCAN

"FREQuency:OFF-
Set"

2 Offset measurement switched on FFM, FSCAN, MSCAN

“FSTRength" 3 Field strength measurement switched on FFM, FSCAN, MSCAN

“DFLevel” 4 DF Level measurement switched on DF

“AZIMuth” 5 DF azimuth measurement switched on DF

“DFQuality” 6 DF quality measurement switched on DF

“DFFStrength” 7 DF fieldstrength measurement switched on DF

"DFOMniphase" 8 DF omniphase measurement switched on DF
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[SENSe:]FUNCtion[:ON]?

Query of sensor functions being switched on.

Query parameters: 
none

Return values: 
<function_list> List of sensor functions switched on. If no function is active, a

zero string ("") is output. Refer to Table Table 4-22 for the list of
sensor functions. Note that the list has a specific order.

Example: FUNCtion? -> "VOLT:AC", "FREQ:OFFS"

[SENSe:]FUNCtion[:ON]:COUNt?

Query of the number of sensor functions being active.

Query parameters: 
none

Return values: 
<function_count> Number of sensor functions being active

Example: FUNCtion:COUNt? -> 2

[SENSe:]GCONtrol[:FIXed | MGC] <mgc_value>

Setting of MGC value.

Parameters:
<mgc_value> <factor_value> | UP | DOWN | MINimum | MAXimum

<factor_value>
Gain control factor in dBµV
UP
Increase of the MGC value by the value set in the command
SENSe:GCONtrol[:FIXed|MGC]:STEP[:INCRement]
DOWN
Decrease of the MGC value by the value set in the command
SENSe:GCONtrol[:FIXed|MGC]:STEP[:INCRement]
MINimum
Setting the smallest MGC value (no gain control -> max. sensi-
tivity)
MAXimum
Setting the largest MGC value (max. gain control -> min. sensi-
tivity)

Example: GCONtrol 50
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[SENSe:]GCONtrol[:FIXed|MGC]? <query_param>

Query of the MGC value.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current MGC value
MINimum
Query of smallest MGC value
MAXimum
Query of largest MGC value

Return values: 
<mgc_value> Gain control

Example: GCONtrol? -> 50

[SENSe:]GCONtrol[:FIXed | MGC]:STEP[:INCRement] <mgc_step_value>

Setting the stepwidth for the command SENSe:GCONtrol[:FIXed|MGC] UP|DOWN.

Parameters:
<mgc_step_value> <stepwidth_value> | MINimum | MAXimum

<stepwidth_value>
MGC stepwidth
MINimum
Setting smallest stepwidth
MAXimum
Setting largest stepwidth

Example: GCONtrol:STEP 10

[SENSe:]GCONtrol[:FIXed | MGC]:STEP[:INCRement]? <query_param>

Query of the MGC stepwidth.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of currently set stepwidth
MINimum
Query of smallest stepwidth
MAXimum
Query of largest stepwidth

Return values: 
<mgc_step_value> MGC stepwidth in dB

Example: GCONtrol:STEP? -> 10
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[SENSe:]GCONtrol:MODE <gainctrl_mode>

Type of gain control.

Parameters:
<gainctrl_mode> FIXed | MGC | AUTO | AGC

FIXed|MGC
Control is determined by MGC value
AUTO|AGC
Control is automatically generated (AGC)

Example: GCONtrol:MODE AUTO

[SENSe:]GCONtrol:MODE?

Query of type of gain control.

Query parameters: 
none

Return values: 
<gainctrl_mode> FIX | AUTO

FIX
Control is determined by MGC value
AUTO
Control is automatically generated (AGC)

Example: GCONtrol:MODE? -> AUTO

4.7.16.2  Sense Memory Scan Subsystem MSC

The MSCan system controls the memory-scan function of the device, provided the
memory scan has been activated by SENSe:FREQuency:MODE MSCan. Each scan is
started by INITiate[:IMMediate]. The memory locations are placed in the MEM-
ory subsystem and are set for query during the scan.

[SENSe:]MSCan:CHANnel <name>

Setting of current memory location. During the memory scan, this command is not per-
mitted and generates error -200 , “Execution error”.
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Parameters:
<name> <mem_loc> | UP | DOWN | NEXT

<mem_loc>
Memory location in the range [0 to 1023]
UP
The next memory location
DOWN
The previous memory location
NEXT
The next free memory location is selected, starting from and
including the current location. If the end of the memory list is
reached without finding a free location, the search continues at
the beginning of the list. If no free location is available an error
-223 “Too much data” is generated.

Example: MSCan:CHANnel 357

[SENSe:]MSCan:CHANnel?

Output of current memory location.

Query parameters: 
none

Return values: 
<channel_number> Index of current memory location

Example: MSCan:CHANnel? -> 357

[SENSe:]MSCan:CONTrol:OFF <control_function> , <control_function>

Switches off one or more scan-control mechanisms. This value is mapped onto the
same variable as the frequency scan control mechanism variable, meaning that a
change affects both scan modes.

Parameters:
<control_function> See [SENSe:]MSCan:CONTrol[:ON] on page 329

*RST: All control mechanisms ON

Example: MSCan:CONTrol:OFF "STOP:SIGN"

[SENSe:]MSCan:CONTrol:OFF?

Query of scan control mechanisms that are switched OFF.

Query parameters: 
none
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Return values: 
<function_list> A list of the scan control mechanisms that are switched off, is

output. For strings see [SENSe:]MSCan:CONTrol[:ON]
on page 329

Example: MSCan:CONTrol:OFF? -> "STOP:SIGN"

[SENSe:]MSCan:CONTrol[:ON] <control_function> , <control_function>

Command for switch-on of the 'STOP:SIGNal' function. When this function is off, the
memory scan stops at each location with a signal for the dwell-time. When this function
is on, the dwell-time is controlled by the presence of a signal stronger than the thresh-
old level.

During a memory-scan, the receiver moves from one memory location to another, load-
ing the settings into the receiver. If a memory location has a signal that is stronger than
the threshold level, the receiver stays on that memory location for a certain time, called
dwell time. When the signal disappears during that dwell time, the receiver stays on the
same location for a while, called hold time, to see if the signal re-appears. When either
the hold-time or the dwell-time has elapsed, scanning continues.

If the signal does re-appear, the receiver continues the dwell time again (the dwell-time
never stopped), otherwise it moves to the next memory location.

This value is mapped onto the same variable as the frequency scan control mecha-
nism variable, meaning that a change affects both scan modes.

Parameters:
<control_function> "STOP:SIGNal"

Switches the signal-controlled dwell time on
*RST: All control mechanisms ON

Example: MSCan:CONTrol "STOP:SIGN"

[SENSe:]MSCan:CONTrol[:ON]?

Query of scan-control mechanisms that are switched ON.

Query parameters: 
none

Return values: 
<function_list> A list of the scan control mechanisms that are switched on, is

output. If no mechanisms are switched on, a zero string ("") is
output. The following strings can be expected:
"STOP:SIGN"
Signal-controlled dwell time is switched on
""
No mechanism switched on

Example: MSCan:CONTrol? -> "STOP:SIGN"

Device-Specific Commands



Remote Control via LAN InterfaceR&S®PR100

330Operating Manual 4080.0966.02 ─ 13.00

[SENSe:]MSCan:COUNt <scan_num>

The number of MSCans to be done in response to the command “INIT:IMM”. Note
that the scan mode must be MSCan. This value is mapped onto the same variable as
the frequency scan and pscan count variable, meaning that a change affects all scan
modes.

Parameters:
<scan_num> <scan_value> | MINimum | MAXimum | INFinity

<scan_value>
Number of scans
MINimum
Minimum number of scans
MAXimum
Maximum number of scans
INFinity
Infinite number of scans

Example: MSCan:COUNt 100

[SENSe:]MSCan:COUNt? <query_param>

Query of number of MSCans. This command is an alias of SENS:SWE:COUN?.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current number of scans
MINimum
Query of minimum number of scans
MAXimum
Query of maximum number of scans

Return values: 
<scan_num> Number of scans; 9.9E37 is output for an infinite number

Example: MSCan:COUNt? -> 100

[SENSe:]MSCan:DIRection <direction>

Sets scan direction. This value is mapped onto the same variable as the frequency
scan direction variable, meaning that a change affects both scan modes.

Parameters:
<direction> UP | DOWN

UP
Scans in direction of ascending memory numbers
DOWN
Scans in direction of descending memory numbers
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Example: MSCan:DIRection DOWN

[SENSe:]MSCan:DIRection?

Query of scan direction. This command is an alias of SENS:SWE:DIR?.

Query parameters: 
none

Return values: 
<direction> UP | DOWN

UP
Scans in direction of ascending memory numbers
DOWN
Scans in direction of descending memory numbers

Example: MSCan:DIRection? -> DOWN

[SENSe:]MSCan:DWELl <dwell_time>

Setting the dwell time. This value is mapped onto the same variable as the frequency
scan dwell variable, meaning that a change affects both scan modes.

Remark

This command is used to set the dwell time per scan step, i.e. the time required by a
step, if the squelch is switched off.

Parameters:
<dwell_time> <dwell_value> | MINimum | MAXimum | INFinity

<dwell_value>
Dwell time in seconds
MINimum
Minimum dwell time
MAXimum
Maximum dwell time
INFinity
Infinite dwell time

Example: MSCan:DWELl 100 ms

[SENSe:]MSCan:DWELl? <query_param>

Query of dwell time. This command is an alias of SENS:SWE:DWEL?.
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Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current dwell time
MINimum
Query of minimum dwell time
MAXimum
Query of maximum dwell time

Return values: 
<dwell_time> Dwell time in seconds; 9.9E37 is output for an infinite number

Example: MSCan:DWELl? -> 0.10

[SENSe:]MSCan:HOLD:TIME <hold_time>

Setting the hold time for a signal-controlled scan continuation. If the signal disappears
during the dwell time, the hold time is started. After completion of the hold time, the
scan is continued with the next frequency even if the dwell time has not yet been com-
pleted. If the signal exceeds the squelch threshold during the hold time, the hold time is
reset and the end of the dwell time or the renewed disappearance of the signal is awai-
ted. The hold time is only used if the control function "STOP:SIGNal" (see [SENSe:
]MSCan:CONTrol:OFF on page 328) is switched on.

Setting the time to 0 (zero) has the same effect as switching off the control function
with SENS:MSC:CONT:OFF “STOP:SIGN".

This value is mapped onto the same variable as the frequency scan hold time variable,
meaning that a change affects both scan modes.

Parameters:
<hold_time> <time_value> | MINimum | MAXimum

<time_value>
Hold time in seconds
MINimum
Minimum hold time
MAXimum
Maximum hold time

Example: MSCan:HOLD:TIME 100 ms

[SENSe:]MSCan:HOLD:TIME? <query_param>

Query of hold time. This command is an alias of SENS:SWE:HOLD:TIME?.
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Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current hold time
MINimum
Query of minimum hold time
MAXimum
Query of maximum hold time

Return values: 
<hold_time> Hold time in seconds

Example: MSCan:HOLD:TIME? -> 0.10

[SENSe:]MSCan:LIST:STARt <list_item>

Sets the memory list item from which a memory scan starts. A start location that is
larger than the stop location is rejected with error -221(“Settings conflict”).

Parameters:
<list_item> <start_value> | MINimum | MAXimum

<start_value>
Integer number in the range [0 to 1023]
MINimum
Set lowest start location
MAXimum
Set highest start location

Example: SENSe:MSCan:LIST:STARt 60

[SENSe:]MSCan:LIST:STARt? <query_param>

Query of first memory list item for a scan.

Query parameters: 
<query_param> <start_value> | MINimum | MAXimum

<start_value>
Query of current start location
MINimum
Query of lowest possible start location
MAXimum
Query of highest possible start location

Return values: 
<list_item> Integer number in the range [0 to1023]

Example: SENSe:MSCan:LIST:STARt? -> 60
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[SENSe:]MSCan:LIST:STOP <list_item>

Sets the last memory-list item that is used for a memory scan. The first list item is set
with SENS:MSC:LIST:STAR. A start location that is larger than the stop location is
rejected with error -221(“Settings conflict”).

Parameters:
<list_item> <stop_value> | MINimum | MAXimum

<stop_value>
Integer number in the range [0 to 1023]
MINimum
Set lowest possible stop location
MAXimum
Set highest possible stop location

Example: SENSe:MSCan:LIST:STOP 120

[SENSe:]MSCan:LIST:STOP? <query_param>

Query of number of memory list items used for direct save.

Query parameters: 
<query_param> <stop_value> | MINimum | MAXimum

<stop_value>
Query of current stop location
MINimum
Query of lowest possible stop location
MAXimum
Query of highest possible stop location

Return values: 
<list_item> Integer number in the range [0 to1023]

Example: SENSe:MSCan:LIST:STOP? -> 120

4.7.16.3  Sense Panorama Scan Subsystem PSC

The PSCan system controls the panorama-scan function of the R&S PR100, provided
the panorama scan has been activated by SENSe:FREQuency:MODE PSCan. Each
scan is started by INITiate[:IMMediate].

[SENSe:]PSCan:COUNt <cycle_count>

Sets the number of RF-panorama scans. This command is an alias of
SENS:SWE:COUN and also changes its setting. This value is mapped onto the same
variable as the frequency scan and pscan count variable, meaning that a change
affects all scan modes.
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Parameters:
<scan_count> <scan_value> | MINimum | MAXimum | INFinity

<scan_value>
Number of scans
MINimum
Minimum number of scans
MAXimum
Maximum number of scans
INFinity
Infinite number of scans

Example: PSCan:COUN 100

[SENSe:]PSCan:COUNt? <query_param>

Output of number of RF-panorama scans.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current number of scans
MINimum
Query of minimum number of scans
MAXimum
Query of maximum number of scans

Return values: 
<scan_value> Number of scans; 9.9E37 is output for an infinite number

Example: PSCan:COUN? -> 100

[SENSe:]PSCan:DIRection <direction>

Sets scan direction. This value is mapped onto the same variable as the frequency
scan direction variable, meaning that a change affects both scan modes.

Parameters:
<direction> UP | DOWN

UP
Scan with increasing frequency
DOWN
Scan with decreasing frequency

Example: PSCan:DIRection DOWN

[SENSe:]PSCan:DIRection?

Query of scan direction. This command is an alias of SENS:SWE:DIR?.
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Query parameters: 
none

Return values: 
<direction> UP | DOWN

UP
Scan with increasing frequency
DOWN
Scan with decreasing frequency

Example: PSCan:DIRection? -> DOWN

[SENSe:]PSCan:STEP <res_bandwidth>

Sets the resolution of an RF-panorama scan. Essentially, it sets the channel-spacing of
the FFT samples: i.e. the FFT-bin width.

Parameters:
<res_bandwidth> <res_value> | UP | DOWN | MINimum | MAXimum

<res_value>
Frequency spacing of FFT samples
UP
Next possible resolution
DOWN
Previous possible resolution
MINimum
Set to narrowest possible resolution
MAXimum
Set to widest possible resolution

Example: SENSe:PSCan:STEP 10 kHz

[SENSe:]PSCan:STEP? <query_param>

Output of current channel spacing for PSCan.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current resolution
MINimum
Query of narrowest possible resolution
MAXimum
Query of widest possible resolution

Return values: 
<res_bandwidth> Bandwidth in Hz

Example: SENSe:PSCan:STEP? -> 10000
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[SENSe:]ROSCillator:EXTernal:FREQuency?

Query of what the external reference frequency must be.

Query parameters: 
none

Return values: 
<ext_frequency> External reference frequency

Example: ROSCillator:EXTernal:FREQuency? -> 10000000

[SENSe:]ROSCillator[:INTernal]:FREQuency?

Query of what the internal reference frequency must be.

Query parameters: 
none

Return values: 
<int_frequency> Internal reference frequency

Example: ROSCillator:INTernal:FREQuency? -> 10000000

[SENSe:]ROSCillator:SOURce <source>

Setting whether external or internal reference frequency is to be used.

Parameters:
<source> INTernal | EXTernal

INTernal
Internal reference oscillator
EXTernal
External reference oscillator

Example: ROSCillator:SOURce EXTernal

[SENSe:]ROSCillator:SOURce?

Query of reference oscillator to be used.

Query parameters: 
none

Return values: 
<source> INT | EXT

INT
Internal reference oscillator
EXT
External reference oscillator

Example: ROSCillator:SOURce? -> EXT
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4.7.16.4  Sense Frequency Scan Subsystem SWE

[SENSe:]SWEep...

The SWEep system controls the frequency function of the R&S PR100 if the frequency
scan has been activated by the [SENSe:]FREQuency:MODE SWEep command. Each
scan is initiated by INITiate[:IMMediate].

[SENSe:]SWEep:CONTrol:OFF <control_function> , <control_function>

Command for switch-off of the STOP:SIGNal functions. See also [SENSe:]SWEep:
CONTrol[:ON] on page 338. This value is mapped onto the same variable as the
memory scan control mechanism variable, meaning that a change affects both scan
modes.

Parameters:
<control_function> "STOP:SIGNal"

Switch-on signal-controlled dwell-time
*RST: All control mechanisms ON following *RST

Example: SWEep:CONTrol:OFF "STOP:SIGN"

[SENSe:]SWEep:CONTrol:OFF?

Query of scan control mechanisms that are switched OFF.

Query parameters: 
none

Return values: 
<function_list> A list of the scan control mechanisms that are switched off, is

output. For strings see [SENSe:]SWEep:CONTrol[:ON]
on page 338

Example: SWEep:CONTrol:OFF? -> "STOP:SIGN"

[SENSe:]SWEep:CONTrol[:ON] <control_function> {,<control_function>}

Command for switch-on of the STOP:SIGNal functions. With "STOP:SIGNal" the
disappearance of the signal during the dwell time signals the start of the hold-time.
When either the hold-time or the dwell-time has elapsed, scanning continues. If the sig-
nal re-appears during the hold-time, the hold-time is aborted. The dwell-time though,
never stopped and continues. The hold time after the disappearance of the signal is set
with SENSe:SWEep:HOLD:TIME.

This value is mapped onto the same variable as the memory scan control mechanism
variable, meaning that a change affects both scan modes.
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Parameters:
<control_function> "STOP:SIGNal"

Switch-on signal-controlled dwell-time
*RST: All control mechanisms ON following *RST

Example: SWEep:CONTrol "STOP:SIGN"

[SENSe:]SWEep:CONTrol[:ON]?

Query of scan-control mechanisms that are switched ON.

Query parameters: 
none

Return values: 
<function_list> "STOP:SIGN" | ""

A list of the scan control mechanisms that are switched on, is
output. If no mechanisms are switched on, a zero string ("") is
output. The following strings can be expected:
"STOP:SIGN"
Signal controlled dwelltime is switched on
""
No mechanism switched on

Example: SWEep:CONTrol? -> "STOP:SIGN"

[SENSe:]SWEep:COUNt <sweep_count>

Sets the number of sweeps. This value is mapped onto the same variable as the mem-
ory scan and panorma scan count variable, meaning that a change affects all scan
modes.

Parameters:
<sweep_count> <sweep_value> | MINimum | MAXimum | INFinity

<sweep_value>
Number of sweeps
MINimum
Minimum number of sweeps
MAXimum
Maximum number of sweeps
INFinity
Infinite number of sweeps

Example: SWEep:COUNt 100

[SENSe:]SWEep:COUNt? <query_param>

Query of number of sweeps.
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Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current number of sweeps
MINimum
Query of minimum number of sweeps
MAXimum
Query of maximum number of sweeps

Return values: 
<sweep_count> Number of sweeps; 9.9E37 is output for an infinite number

Example: SWEep:COUNt? -> 100

[SENSe:]SWEep:DIRection <direction>

Setting the scan direction. This value is mapped onto the same variable as the memory
scan direction variable, meaning that a change affects both scan modes.

Parameters:
<direction> UP | DOWN

UP
Scan with increasing frequency
DOWN
Scan with decreasing frequency

Example: SWEep:DIRection DOWN

[SENSe:]SWEep:DIRection?

Query of scan direction.

Query parameters: 
none

Return values: 
<direction> UP | DOWN

UP
Scan with increasing frequency
DOWN
Scan with decreasing frequency

Example: SWEep:DIRection? -> DOWN

[SENSe:]SWEep:DWELl <dwell_time>

Setting the dwell time. This value is mapped onto the same variable as the memory
scan dwell time variable, meaning that a change affects both scan modes.

Remark
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This command is used to set the dwell time per scan step, if the squelch is switched
off.

Parameters:
<dwell_time> <sweep_value> | MINimum | MAXimum | INFinity

<sweep_value>
Dwell time in seconds
MINimum
Minimum dwell time
MAXimum
Maximum dwell time
INFinity
Infinite dwell time

Example: SWEep:DWEL 100 ms

[SENSe:]SWEep:DWELl? <query_param>

Query of dwell time with hold criterion fulfilled.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current dwell time
MINimum
Query of minimum dwell time
MAXimum
Query of maximum dwell time

Return values: 
<dwell_time> Dwell time in seconds; 9.9E37 is output for an infinite number

Example: SWEep:DWEL? -> 0.10

[SENSe:]SWEep:HOLD:TIME <hold_time>

Setting the hold time for a signal-controlled scan continuation. If the signal disappears
during the dwell time, the hold time is started. After completion of the hold time, the
scan is continued with the next frequency even if the dwell time has not yet been com-
pleted. If the signal exceeds the squelch threshold during the hold time, the hold time is
reset and the end of the dwell time or the renewed disappearance of the signal is awai-
ted. The hold time is only used if the control function "STOP:SIGNal" (see [SENSe:
]SWEep:CONTrol:OFF on page 338) is switched on.

Setting the time to 0 (zero) has the same effect as switching off the control function
with SENS:SWE:CONT:OFF “STOP:SIGN".

This value is mapped onto the same variable as the memory scan hold time variable,
meaning that a change affects both scan modes.
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Parameters:
<hold_time> <hold_value> | MINimum | MAXimum

<hold_value>
Hold time in seconds
MINimum
Minimum hold time
MAXimum
Maximum hold time

Example: SWEep:HOLD:TIME 10 ms

[SENSe:]SWEep:HOLD:TIME? <query_param>

Query of hold time during signal-controlled scan continuation.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current hold time
MINimum
Query of minimum hold time
MAXimum
Query of maximum hold time

Return values: 
<hold_time> Hold time in seconds

Example: SWEep:HOLD:TIME? -> 0.010

[SENSe:]SWEep:STEP <step_width>

Setting the frequency stepwidth for the frequency scan.

Parameters:
<step_width> <step_value> | MINimum | MAXimum

<step_value>
Frequency value
MINimum
Setting the smallest frequency stepwidth
MAXimum
Setting the largest frequency stepwidth

Example: SWEep:STEP 25 kHz

[SENSe:]SWEep:STEP? <query_param>

Query of frequency stepwidth of a frequency scan.
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Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current frequency stepwidth
MINimum
Query of smallest frequency stepwidth
MAXimum
Query of largest frequency stepwidth

Return values: 
<step_width> Step width in Hz

Example: SWEep:STEP? -> 25000

[SENSe:]SWEep:SUPPress

Insert current frequency into suppress list. The range is obtained from the bandwidth
according to the following formulae:

● SSTARTn = SENSe: FREQ - SENSe:BAND/2
● SSTOPn = SENSe: FREQ + SENSe:BAND/2

The frequency pair is inserted into an empty space of the trace. Free spaces (gaps)
are characterized by a frequency pair with each having the value 0 (zero).

Error:

If the corresponding suppress trace has no free space, an error -223 "Too much data"
is generated.

Parameters:
none

Example: SWEep:SUPPress

[SENSe:]SWEep:SUPPress:SORT

Sort and condense suppress list. The frequency pairs are sorted in ascending order of
the start frequency. Overlapping is eliminated by extending one frequency pair, and
deleting the other. Gaps in the suppress list are put to the end of the list.

Parameters:
none

Example: SWEep:SUPPress:SORT

4.7.17  STATus Subsystem

In the descriptions of the SCPI commands in this section the placeholder <Register-
Name> is used. Where it occurs the actual register name must be used, which is one
of the following:
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● OPERation
● OPERation:SWEep
● TRACe
● QUEStionable
● EXTension

Table 4-23: STATus default values

Description Command:
[STAT:]

Factory
Default

Min Max Unit *RST PWR
ON

*CLS

operation condition section OPER:COND 0 0 65535 value - + -

operation enable section OPER:ENAB 0 0 65535 value - + -

operation event section OPER:EVEN 0 0 65535 value - + -

operation negative transition OPER:NTR 0 0 65535 value - + -

operation positive transition OPER:PTR 65535 0 65535 value - + -

error queue QUE 0, "No
error"

- - string - + +

STATus:<RegisterName>:CONDition?

Query of the condition section of a status register.

Remark:

Leading zero’s are not displayed.

Query parameters: 
none

Return values: 
<reg_contents> Numerical value in a format determined by the

FORMat:SREGister command

Example: STATus:<RegisterName>:CONDition? -> #H8

STATus:<RegisterName>:ENABle <numeric_value>

Setting the enable section of a status register.

Parameters:
<numeric_value> Value of the enable section (e.g. 0..65535 or #H0..#HFFFF)

*RST: Will not be changed by *RST

Example: STATus:<RegisterName>:ENABle #H8

STATus:<RegisterName>:ENABle?

Query of the enable section of a status register.

Remark:
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Leading zero’s are not displayed.

Query parameters: 
none

Return values: 
<reg_contents> Numerical value in a format determined by the

FORMat:SREGister command

Example: STATus:<RegisterName>:ENABle? -> #H8

STATus:<RegisterName>[:EVENt]?

Query of the event section of a status register.

Query parameters: 
none

Return values: 
<reg_contents> Numerical value in a format determined by the

FORMat:SREGister command

Example: STATus:<RegisterName>? -> #H8

STATus:<RegisterName>:NTRansition <numeric_value>

Setting the negative transition filter of a status register.

Parameters:
<numeric_value> Value of the NTRansition section (e.g. 0..65535 or

#H0..#HFFFF)
*RST: Will not be changed by *RST

Example: STATus:<RegisterName>:NTRansition #H0

STATus:<RegisterName>:NTRansition?

Query of the negative transition filter of a status register.

Remark:

Leading zero’s are not displayed.

Query parameters: 
none

Return values: 
<reg_contents> Numerical value in a format determined by the

FORMat:SREGister command

Example: STATus:<RegisterName>:NTRansition? -> 0
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STATus:<RegisterName>:PTRansition <numeric_value>

Setting the positive transition filter of the OPERation status register.

Parameters:
<numeric_value> Value of the PTRansition section (e.g. 0..65535 or

#H0..#HFFFF)
*RST: Will not be changed by *RST

Example: STATus:<RegisterName>:PTRansition
#B1111111111111111

STATus:<RegisterName>:PTRansition?

Query of the positive transition filter of the OPERation status register.

Remark:

Leading zero’s are not displayed.

Query parameters: 
none

Return values: 
<reg_contents> Numerical value in a format determined by the

FORMat:SREGister command

Example: STATus:<RegisterName>:PTRansition? -> 255

STATus:PRESet

Setting the STATus registers with default values according to:

Table 4-24: STATus register default values

Register ENABle/PTR/NTR PRESet value

STATus:OPERational ENABle

PTR

NTR

0

65535

0

STATus:QUEStionable ENABle

PTR

NTR

0

65535

0

STATus:TRACe ENABle

PTR

NTR

65535

65535

0
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Register ENABle/PTR/NTR PRESet value

STATus:EXTension ENABle

PTR

NTR

65535

65535

0

STATus:OPERation:SWEep ENABle

PTR

NTR

65535

65535

0

Parameters:
none

Example: STATus:PRESet

STATus:QUEue[:NEXT]?

Reads the next entry from the Error Queue. This is an alias of SYST:ERR?
Query parameters: 
none

Return values: 
<entry> Next entry of Error Queue

Example: STATus:QUEue? -> 0, "No Error"

4.7.18  SYSTem Subsystem

Table 4-25: SYSTem default values

Description Command: [SYST:] Factory
Default

Min Max Unit *RST PWR
ON

audio balance AUD:BAL 0.0 -0.5 0.5 - + -

audio volume AUD:VOL 0.30 0.00 1.00 - + -

audio output AUD:OUTP - - - - + -

beep volume BEEP:VOL 0.30 0.00 1.00 - + -

LAN MAC address COMM:LAN:ETH mac address - - - - -

LAN submask COMM:LAN:SUBM 255.255.255.0 - - - - -

LAN socket address COMM:SOCK:ADDR 172.17.75.1 - - - - -

LAN DHCP protocol
enabled

COMM:SOCK:DHCP 0 - - bool - -

LAN socket port COMM:SOCK:PORT 5555 0 65535 16 bit - -

keyclick volume KCL:VOL - - - - - -
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SYSTem:ANTenna:DFREFerence <ref_type>

Set the DF Antenna Reference.

Parameters:
<ref_type> NORThonly | GPSDir | COMPhead

NORThonly
North Offset Only
GPSDir
GPS Direction
COMPhead
Compass Heading

Example: SYSTem:ANTenna:DFREFerence COMPhead

SYSTem:ANTenna:DFREFerence?

Query the DF Antenna Reference.

Query parameters: 
none

Return values: 
NORT North Offset Only

GPSD GPS Direction

COMP Compass Heading

Example: SYSTem:ANTenna:DFREFerence? -> NORT

SYSTem:ANTenna:PROPerty:CODE? <name>

This query returns the identification code of the named antenna.

Query parameters: 
<name> Name of the antenna, e.g. "ADD107".

Return values: 
<code> DF antenna identification code (0 .. 255).

Example: SYST:ANT:PROP:CODE? "ADD107" -> 49

SYSTem:ANTenna:SERVice:MODe <boolean>

Turn on or off the Antenna Service Mode. Note that you can turn off only from the client
that turned on the mode; otherwise, you will get the execution error, -200. The side
effect of this command is all your streaming will be stopped and the device will be reset
to a defined default state. The default state is equivalent of the state when the user
sends *rst to the device.

Antenna Service Mode has certain blocking conditions:
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● It cannot be turned on if any other client has already turned it on. The rationale
behind this is the other client has ongoing antenna service or compass calibration.

● Similarly, it cannot be turned off if the SCPI client who has tried to turn it off is not
the client who has turned it on in the first place.

Parameters:
<Boolean> ON | OFF

ON
Turn on the Antenna Service Mode. Alternatively, 1 can be used.
OFF
Turn off the Antenna Service Mode. Alternatively, 0 can be used.

Example: SYSTem:ANTenna:SERVice:MODe ON

SYSTem:ANTenna:SERVice:MODe?

Query if the Antenna Service Mode is turned on or off.

Query parameters: 
none

Return values: 
<Boolean> 0 | 1

0
Antenna Service Mode is off.
1
Antenna Service Mode is on.

Example: SYSTem:ANTenna:SERVice:MODe? -> 1

SYSTem:ANTenna[:SETup]:NORth <ant_name>, <numeric_value>

This command sets the north correction for the named antenna.

Parameters:
<ant_name> Name of the antenna, e.g. "ADD107".

<numeric_value> North correction in degrees (0.0 … 359.9).

Example: SYST:ANT:NORT "ADD107",33.2

SYSTem:ANTenna[:SETup]:NORth? <ant_name>

This query returns the north correction for the named antenna.

Query parameters: 
<ant_name> Name of the antenna, e.g. "ADD107".

Return values: 
<north_correction> North correction value in degrees (0.0 … 359.9).

Example: SYST:ANT:NORT? "ADD107" -> 33.2

Device-Specific Commands



Remote Control via LAN InterfaceR&S®PR100

350Operating Manual 4080.0966.02 ─ 13.00

SYSTem:ANTenna[:SETup]:ROLL <name>,<numeric_value>

This command sets the roll correction for the named antenna.

Parameters:
<name> Name of the antenna, e.g. "ADD107".

<numeric_value> Roll correction in degrees (0.0 or 180.0). (180 means the
antenna is upside-down.)

Example: SYST:ANT:ROLL "ADD107",0.0

SYSTem:ANTenna[:SETup]:ROLL? <name>

This query returns the roll correction for the named antenna.

Query parameters: 
<name> Name of the antenna, e.g. "ADD107".

Return values: 
<roll_correction> Roll correction value in degrees (0.0 or 180.0). (180 means the

antenna is upside-down.)

Example: SYST:ANT:ROLL? "ADD107" -> 0.0

SYSTem:ANTenna:USED?

This query returns the name of the currently selected antenna.

Query parameters: 
none

Return values: 
<antenna_name> Name of the antenna displayed in RX-screen, i.e. the "selected"

antenna. If currently at the time of query, no antenna is selected
from the antenna list, "[Default]" will be returned instead.

Example: SYSTem:ANTenna:USED? -> "ADD107"

SYSTem:ANTenna:CONNected? <auxport>

This query returns the name of the currently connected antenna on AUX1 port.

Query parameters: 
<auxport> Number of the port: 1 (X1). Currently only supports on AUX port

1.

Return values: 
<antenna_name> Name of the connected antenna on AUX1 port. Possible return

names are "None", "HE300", "HL300", "HE400", "ADD107",
"ADD207" and "ADD307"

Example: SYSTem:ANTenna:CONNected? 1 -> "ADD107"
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SYSTem:AUDio:BALance <balance>

Sets the balance of AF for the headphones.

Parameters:
<balance> <af_value> | MINimum | MAXimum

<af_value>
Balance of AF from -0.5 to +0.5
MINimum
Only left AF channel
MAXimum
Only right AF channel
Range: -0.50 (left) to 0.50 (right)
Increment: 0.01
*RST: 0.00

Example: SYSTem:AUDio:BALance 0.5

SYSTem:AUDio:BALance? <query_param>

Query of AF balance.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of current balance value
MINimum
Query of minimum balance value
MAXimum
Query of maximum balance value

Return values: 
<balance> Audio balance

Example: SYSTem:AUDio:BALance? -> 0.5

SYSTem:AUDio:DEModulator:INVerse:FREQency <demod_value>

Sets the inverse audio demodulation frequency.
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Parameters:
<demod_value> <freq_value> | UP | DOWN | MINimum | MAXimum

<freq_value>
Inversion descrambling frequency from 300 Hz to 11 kHz
UP
Increases the voice inversion descrambling frequency by 10 Hz
DOWN
Decreases the voice inversion descrambling frequency by 10 Hz
MINimum
Sets the lowest possible voice inversion descrambling frequency
MAXimum
Sets the highest possible voice inversion descrambling fre-
quency

Example: SYSTem:AUDio:DEModulator:INVerse:FREQuency 3
kHz

SYSTem:AUDio:DEModulator:INVerse:FREQency? <demod_value>

Queries the voice inversion descrambling frequency.

Query parameters: 
<demod_value> none | MINimum | MAXimum

none
Query of current voice inversion descrambling frequency
MINimum
Query of minimum voice inversion descrambling frequency
MAXimum
Query of maximum voice inversion descrambling frequency

Return values: 
<return_value> Voice inversion descrambling frequency in Hz

Example: SYSTem:AUDio:DEModulator:INVerse:FREQuency? ->
3000

SYSTem:AUDio:DEModulator:INVerse[:STATe] <boolean>

Enables or disables the voice inversion descrambling. Note: Voice inversion descram-
bling is only applicable for demodulation type FM.

Parameters:
<boolean> ON | OFF

ON
Voice inversion descrambling enabled
OFF
Voice inversion descrambling disabled

Example: SYSTem:AUDio:DEModulator:INVerse:STATe ON
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SYSTem:AUDio:DEModulator:INVerse[:STATe]?

Query the voice inversion descrambling state.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
Voice inversion descrambling is disabled.
1
Voice inversion descrambling is enabled.

Example: SYSTem:AUDio:DEModulator:INVerse:STATe? -> 1

SYSTem:AUDio:Mute <boolean>

Mutes audio signal.

Parameters:
<boolean> ON | OFF

ON
Audio signal muted
OFF
Audio signal audible

Example: SYSTem:AUDio:Mute ON

SYSTem:AUDio:Mute?

Query mute state of audio signal.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
Audio signal audible
1
Audio signal muted

Example: SYSTem:AUDio:Mute? -> 1

SYSTem:AUDio:OUTPut <audio_out>

Switches between automatic selection of the audio output (via the speaker or via the
headphone), or always output via the headphone.
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Parameters:
<audio_out> AUTO | HPHone

AUTO
Output is directed to a headphone when connected, to the
speaker otherwise
HPHone
Output is always directed to a headphone

Example: SYSTem:AUDio:OUTPut HPHone

SYSTem:AUDio:OUTPut?

Query of audio output selection.

Query parameters: 
none

Return values: 
<audio_out> AUTO | HPHone

AUTO
Output is directed to a headphone when connected, to the
speaker otherwise
HPHone
Output is always directed to a headphone

Example: SYSTem:AUDio:OUTPut? -> HPH

SYSTem:AUDio:REMote:MODe <audio_mode>

Sets the audio mode for audio recording and audio streaming.

Parameters:
<audio_mode> A valid audio data format ID. See table Table 6-8for details

Example: SYSTem:AUDio:REMote:MODe 12

SYSTem:AUDio:REMote:MODe?

Query of audio mode.

Query parameters: 
none

Return values: 
<audio_mode> The currently configured audio mode

Example: SYSTem:AUDio:REMote:MODe? -> 1

SYSTem:AUDio:VOLume <volume >

Sets the volume of AF for loudspeakers and headphones.
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Remark:

The parameter is rounded to the next internally possible discrete value.

Parameters:
<volume> <af_value> | MINimum | MAXimum

<af_value>
Volume of AF from 0.00 to 1.00
MINimum
No volume of AF
MAXimum
Full volume of AF
Range: 0 (off) to 1 (full)
Increment: 0.01
*RST: 0.00

Example: SYSTem:AUDio:VOLume 0.5

SYSTem:AUDio:VOLume? <query_param>

Query of AF volume.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of the current volume
MINimum
Query of the minimum posible volume
MAXimum
Query of the maximum possible volume

Return values: 
<af_volume> Audio volume

Example: SYSTem:AUDio:VOLume? -> 0.5

SYSTem:BEEPer:VOLume <volume >

Sets the volume of the beeper.
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Parameters:
<volume> <beeper_value> | MINimum | MAXimum

<beeper_value>
Volume of beeper from 0.00 to 1.00
MINimum
Beeper off
MAXimum
Beeper on with maximum volume
Range: 0 (off) to 1 (full)
Increment: 0.01
*RST: 0.00

Example: SYSTem:BEEPer:VOLume 0.5

SYSTem:BEEPer:VOLume? <query_param>

Query of volume of beeper.

0.00 = beeper off

1.00 = beeper on with maximum volume

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query of the current beeper volume
MINimum
Query of the minimum beeper volume
MAXimum
Query of the maximum beeper volume

Return values: 
<volume> Beeper volume

Example: SYSTem:BEEPer:VOLume? -> 0.5

SYSTem:CLOCk:ORIGin?

Query the origin from which the system clock has been set.

Query parameters: 
none
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Return values: 
<clk_origin> MAN | BAC | GPS | NTS

MAN
System clock set manually set by user (through SYST:DATE or
SYST:TIME)
BAC
System clock set from backup RTC at system startup
GPS
System clock set from GPS receiver (through
SYST:GPS:DATA:AUTO)
NTS
System clock set by interaction with an NTP server (through
SYST:NTS)

Example: SYSTem:CLOCk:ORIGin? -> NTS

SYSTem:CLOCk:SETDate?

Query the local date at which the clock has been set.

Query parameters: 
none

Return values: 
<year>, <month>,
<day>

Comma separated values in "YYYY, MM, DD" format.

Example: SYSTem:CLOCk:SETDate? -> 2011, 04, 01

SYSTem:CLOCk:SETTime?

Query the local time at which the clock has been set.

Query parameters: 
none

Return values: 
<hour>, <minutes>,
<seconds>

Comma separated values in "hh, mm, ss" format.

Example: SYSTem:CLOCk:SETTime? -> 13, 55, 36

SYSTem:CLOCk:STARt <mode>

Specifies how the system clock is started after it has been reprogrammed.
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Parameters:
<mode> AUTO | EXTernal

AUTO
Clock is started immediately after programming the new time.
EXTernal
Clock is started at the next external (PPS) pulse.

Example: SYSTem:CLOCk:STARt EXTernal

SYSTem:CLOCk:STARt?

Query how the system clock is started after it has been reprogrammed.

Query parameters: 
none

Return values: 
<clk_start> AUTO | EXT

AUTO
Clock is started immediately after programming new time
EXT
Clock is started at the next external (PPS) pulse

Example: SYSTem:CLOCk:STARt? -> EXT

SYSTem:COMPass:COMMand <compass_name>,<compass_cmd>

This command sends a command to the named compass. Note the Antenna Service
Mode must be on in order to use this command. To turn on the Antenna Service Mode,
use SYSTem:ANTenna:SERVice:MODe  on page 348.

Parameters:
<compass_name> The name of the compass. The following compasses are sup-

ported, namely:
GH150@ADD107, GH150@ADD207, GH150@ADD307,
GH150@HE300 and GH150@HL300.

<compass_cmd> The command to be sent to the compass. The following com-
mands are supported, namely, "=ce1", "?cs2", "=cez", "?w" and
"zap".

Example: SYST:COMP:COMM "GH150@ADD107","=ce1"

SYSTem:COMPass:REPLy? <compass_name>

This query returns the latest reponse from the compass. Note the Antenna Service
Mode must be on in order to use this command. To turn on the Antenna Service Mode,
use SYSTem:ANTenna:SERVice:MODe  on page 348.
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Query parameters: 
<compass_name> The name of the compass. The following compasses are sup-

ported, namely:
GH150@ADD107, GH150@ADD207, GH150@ADD307,
GH150@HE300 and GH150@HL300.

Return values: 
<compass_reply> Latest response from the compass.

Example: SYSTem:COMPass:REPLy? "GH150@ADD207" -> “> 225.0”

SYSTem:COMMunicate:GPIB:SELF:RTERmintator <parameter>

This command is only provided to remain compatible with specific R&S tools that send
this command. It does nothing, but does not return an error either.

Parameters:
<parameter> EOI

Example: SYSTem:COMMunicate:GPIB:SELF:RTER EOI

SYSTem:COMMunicate:LAN:ETHernet?

Produces the MAC address of the ethernet interface.

Remark:

When no ethernet interface is available, the result is: “00-00-00-00-00-00”.

Query parameters: 
none

Return values: 
<ethernet_addr> Ethernet address, 6 bytes in hexadecimal notation.

Example: SYSTem:COMMunicate:LAN:ETHernet? -> "A1-B2-C3-D4-
E5-F6"

SYSTem:COMMunicate:LAN:GATeway <ip-address>

Sets the default gateway address for IP communication.

Error:

In case the <ip-address> is invalid, an execution error -200, "Execution error" is gener-
ated.

Parameters:
<ip-address> String representing IP dot notation of IP address (e.g.

“172.17.75.50”)
*RST: The default gateway address is maintained after

reset.

Example: SYSTem:COMMunicate:LAN:GATeway “172.17.75.50”
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SYSTem:COMMunicate:LAN:GATeway?

Query the default gateway address.

Query parameters: 
none

Return values: 
<ip-address> String representing IP dot notation of the default gateway (e.g.

“172.17.75.50”)

Example: SYSTem:COMMunicate:LAN:GATeway? -> “172.17.75.50”

SYSTem:COMMunicate:LAN:SUBMask <subnetmask>

Sets the subnet mask of all IP communication. Note that setting this to another subnet
might result in losing connection with the device.Therefore, it is most convenient to
change all communication settings on the same line. The settings will not take effect
until the new-line has been received.

Remark:

The subnet mask must be a valid subnet mask according to IP specifications.

Error:

In case the subnet mask is invalid, an execution error -200, "Execution error" is gener-
ated.

Parameters:
<subnetmask> String representing IP dot notation of subnet mask (e.g.

“255.255.255.0”)
*RST: The subnet mask is maintained after reset.

Example: SYSTem:COMMunicate:LAN:SUBMask “255.255.255.0”

SYSTem:COMMunicate:LAN:SUBMask?

Query of the subnet mask.

Query parameters: 
none

Return values: 
<subnetmask> String representing IP dot notation of IP subnet mask (e.g.

“255.255.255.0”)

Example: SYSTem:COMMunicate:LAN:SUBMask? -> “255.255.255.0”
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SYSTem:COMMunicate:SOCKet:ADDRess <ip-address>

Sets the IP-address of the ethernet connection of the device. Note that setting this to
another address results in losing connection with the device.Therefore, it is most con-
venient to change all communication settings on the same line. The settings will not
take effect until the new-line has been received.

This only changes the address of the ethernet connection, it does not influence the
USB connection. The default IP-Address is 172.17.75.1

Error:

In case the <ip-address> is invalid, an execution error -200, "Execution error" is gener-
ated.

Parameters:
<ip-address> String representing IP dot notation of IP address (e.g.

“172.17.75.18”)
*RST: The IP address is maintained after reset.

Example: SYSTem:COMMunicate:SOCKET:ADDRess
“172.17.75.18”

SYSTem:COMMunicate:SOCKet:ADDRess?

Query the IP address of the device.

Query parameters: 
none

Return values: 
<ip-address> String representing IP dot notation of IP address (e.g.

“172.17.75.18”)

Example: SYSTem:COMMunicate:SOCKET:ADDRess? -> “172.17.75.18”

SYSTem:COMMunicate:SOCKet:DHCP[:STATe] <boolean>

Determines whether the IP address is set automatically by the DHCP protocol.

The DHCP hostname of the R&S PR100 is composed from the serial number (Exam-
ple : serial number 102007) as follows :

PR100: rs-pr100-102007-002

Parameters:
<boolean> ON | OFF

ON
Turn DHCP on (IP address determined by DHCP server in net-
work)
OFF
Turn DHCP on (IP address must be set manually)

Example: SYSTem:COMMunicate:SOCKET:DHCP:STATe ON
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SYSTem:COMMunicate:SOCKet:DHCP[:STATe]?

Query state of DHCP.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
OFF
1
ON

Example: SYSTem:COMMunicate:SOCKET:DHCP:STATe? -> 1

SYSTem:COMMunicate:SOCKet:PORT <numeric_value>

Sets the IP-port number of the SCPI parser. Note that setting this to another address
results in losing connection with the device.Therefore, it is most convenient to change
all communication settings on the same line. The settings will not take effect until the
new-line has been received.

Error:

In case the port number is invalid, an execution error -200, "Execution error" is gener-
ated.

Parameters:
<numeric_value> Integer port number in the range [0 to 65535] (16 bit)

*RST: The port number is maintained after reset.

Example: SYSTem:COMMunicate:SOCKet:PORT 5555

SYSTem:COMMunicate:SOCKet:PORT?

Query the IP-port number of the SCPI parser.

Query parameters: 
none

Return values: 
<numeric_value> Integer port number in the range [0 to 65535] (16 bit)

Example: SYSTem:COMMunicate:SOCKet:PORT? -> 5555

SYSTem:DATE <date>

Sets the current date for the device.

Error:

In case the date is invalid, an execution error -200, "Execution error" is generated.
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Parameters:
<date> <year>,<month>,<day>

<year>
Integer number in the range [2000-2099]
<month>
Integer number in the range [1,12]. (1 = January, 12 = Decem-
ber)
<day>
Integer number in the range [1,31]
*RST: The date is maintained after reset.

Example: SYSTem:DATE 2008, 12, 21

SYSTem:DATE?

Query the current date of the device.

Query parameters: 
none

Return values: 
<date> Current date. (see SYSTem:DATE on page 362)

Example: SYSTem:DATE? -> 2008, 12, 21

SYSTem:ERRor[:NEXT]?

Returns the error code and description of the error at the front of the queue. The error
is also removed from the queue.

Query parameters: 
none

Return values: 
<entry> Next entry of Error Queue. If the Error Queue is empty, 0, "No

error" is output

Example: SYSTem:ERRor? -> 0, "No Error"

SYSTem:ERRor:ALL?

Returns all error codes and descriptions from the Error Queue. The queue is emptied.

Query parameters: 
none

Return values: 
<entry_list> Comma-separated list of error-codes and strings. If the Error

Queue is empty, 0, "No Error" is output

Example: SYSTem:ERRor:ALL? -> -292, “Referenced name does not
exist”, -293, “Referenced name already exists”
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SYSTem:ERRor:CODE[:NEXT]?

Returns just the error code of the error at the front of the queue. The error is also
removed from the queue.

Query parameters: 
none

Return values: 
<entry> Error code. If the Error Queue is empty, 0 is output

Example: SYSTem:ERRor:CODE? -> 0

SYSTem:ERRor:CODE:ALL?

Returns just the error codes of all errors in the queue, and empties the queue.

Query parameters: 
none

Return values: 
<entry_list> Comma-separated list of error codes. If the Error Queue is

empty, 0 is output

Example: SYSTem:ERRor:CODE:ALL? -> -292, -293

SYSTem:ERRor:COUNt?

Returns the number of error messages in the queue. The queue is not emptied.

Query parameters: 
none

Return values: 
<entry_count> Number of errors in the queue

Example: SYSTem:ERRor:COUNt? -> 0

SYSTem:FIRMware:UPDate

This command will update the firmware of the instrument.

Remark:

The instrument will look for a new firmware version on the SD-Card. If correct firmware
is found, than the firmware will be installed without any user-confirmation.

Parameters:
none

Example: SYSTem:FIRMware:UPDate
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SYSTem:IF:REMote:MODE <if_mode>

This command sets the mode of the digitial IF stream for all connected clients.

Parameters:
<if_mode> OFF | SHORt | LONG

OFF
Similar to SHORt : Digital IF format 16 bit I and 16 bit Q.
SHORt
Digital IF format 16 bit I and 16 bit Q.
LONG
Digital IF format 32 bit I and 32 bit Q.
*RST: OFF

Example: SYSTem:IF:REMote:MODe SHORT

SYSTem:IF:REMote:MODE?

This query returns the mode of the digital IF stream.

Query parameters: 
none

Return values: 
<if_mode> OFF | SHOR | LONG

OFF
Similar to SHOR : Digital IF format 16 bit I and 16 bit Q.
SHOR
Digital IF format 16 bit I and 16 bit Q.
LONG
Digital IF format 32 bit I and 32 bit Q.

Example: SYSTem:IF:REMote:MODE? -> SHOR

SYSTem:IF:REMote:AGCBypass <Boolean>

This command enables or disables AGC for digitial IF stream

Parameters:
<Boolean> OFF | ON

OFF
AGC for digitial IF stream is enabled. [Default condition]
ON
AGC for digitial IF stream is bypassed/disabled.

Example: SYSTem:IF:REMote:AGCBypass ON

SYSTem:IF:REMote:AGCBypass?

This query returns the mode of the digital IF.
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Query parameters: 
none

Return values: 
<Boolean> OFF | ON

OFF
AGC for digitial IF stream is enabled.
ON
AGC for digitial IF stream is bypassed/disabled.

Example: SYSTem:IF:REMote:AGCBypass? -> ON

SYSTem:KCLick:VOLume <click-volume>

Sets the volume of the key clicks.

Parameters:
<click-volume> <volume> | MINimum | MAXimum

<volume>
Volume of key clicks from 0.00 to 1.00
0 Key clicks off
1 Key clicks at maximum volume
MINimum
Key clicks off
MAXimum
Key clicks on at maximum volume

Example: SYSTem:KCLick:VOLume 0.5

SYSTem:KCLick:VOLume? <query_param>

Query of volume of key clicks.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query current key click volume
MINimum
Query minimum key click volume
MAXimum
Query maximum key click volume

Return values: 
<click_volume> Key click volume

Example: SYSTem:KCLick:VOLume? -> 0.50

SYSTem:KLOCk <set-lock>

Locks or unlocks the front keyboard or both front keyboard and top panel.
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Parameters:
<set-lock> ON | OFF | FRONt

ON
Lock both front keyboard and top panel
OFF
Unlock both front keyboard and top panel
FRONt
Lock only front keyboard

Example: SYSTem:KLOCk FRONt

SYSTem:KLOCk?

Query if front keyboard and/or top panel is locked.

Query parameters: 
none

Return values: 
<set-lock> 0 | 1 | FRONt

0
OFF
1
ON
FRONt
Lock only front keyboard

Example: SYSTem:KLOCk? -> FRONt

SYSTem:NTS <ip-address>

Initiates setting system clock through interaction with an NTP server. The command
returns immediately, but the procedure itself may take up to 5 seconds.

Error:

In case the <ip-address> is invalid, an execution error -200, "Execution error" is gener-
ated. Otherwise no error is generated even if the procedure fails.

Parameters:
<ip-address> String representing IP address of an NTP server in IP dot nota-

tion.

Example: SYSTem:NTS "172.17.75.2"

SYSTem:NTS?

Query the NTP server’s IP address as used in the last SYST:NTP command.

Query parameters: 
none
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Return values: 
<ip-address> String representing IP address of an NTP server in IP dot nota-

tion. If not used yet, the string “0.0.0.0” will be returned.

Example: SYSTem:NTS? -> "172.17.75.2"

SYSTem:PRESet:FACTory

Resets the device to factory settings by executing the command sequence:

● *RST
● STATus:PRESet
followed by resetting the following settings:

● IP Subnet mask (see SYST:COMM:LAN:SUBM)
● IP Address (see SYST:COMM:SOCK:ADDR)
● IP Port (see SYST:COMM:SOCK:PORT)
● DHCP state (see SYST:COMM:SOCK:DHCP:STAT)
● Clear memory lists: MEM:CLE 0, MAX
● Clear antenna lists
● Clear suppress lists: TRAC:DATA SSTART, 0; : TRAC:DATA SSTOP, 0
● Clear presets:PROG:PRES:DEL:ALL
● Clear UDP addresses: TRAC:UDP:DEL ALL
● Clear traces

Note that the security and password settings (SYST:SEC and SYST:PASS subsys-
tems) are not reset. Any device specific behaviour is described under this same com-
mand in the specific documentation.

Parameters:
none

Example: SYSTem:PRESet:FACTory

SYSTem:PRESet:MEASurements

Reset only measurement related settings of the device.

Parameters:
none

Example: SYSTem:PRESet:MEASurements

SYSTem:RESet[:WARM]

Restarts the device (power off/on).

Parameters:
none
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Example: SYSTem:RESet:WARM

SYSTem:RESet:COLD

Restarts the device (power off/on) and resets the instrument state to its default set-
tings.

Parameters:
none

Example: SYSTem:RESet:COLD

SYSTem:SECurity:OPTion <code>

A special optional firmware can be activated by entering a certain option code. The unit
must be rebooted to activate this optional software. For a list of possible options, see
the common command OPT?.

Remark:

The SCPI interface itself is also an option. If this option is not active, none of the com-
mands in this interface work. However, this command is an exception. When the SCPI
option is not active, this command can be used to activate it. Note that no error reports
can be retrieved via SYST:ERR?, and none of the other options can be activated as
long as the SCPI option is not active.

Error:

-220 Parameter error in case option code is incorrect.

Parameters:
<code> 10-digit number

*RST: The options are maintained after a reset.

Example: SYSTem:SECurity:OPTion "1234567890"

SYSTem:TIME <time>

Sets the current time for the device.

Error:

In case the time is invalid, an execution error -200, "Execution error" is generated.
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Parameters:
<time> <hours>, <minutes>, <seconds>

<hour>
Integer number in the range [0:23]
<minute>
Integer number in the range [0:59]
<second>
Any number in the range [0:60]
The seconds are specified by a real number that is rounded
toward the resolution of the device’s internal clock accuracy. The
number 60 is allowed here, because rounding can yield a num-
ber larger than 59.5.
*RST: The time is maintained after reset.

Example: SYSTem:TIME 15, 17, 01.876

SYSTem:TIME?

Query the current time of the device.

Query parameters: 
none

Return values: 
<time> <hours>, <minutes>, <seconds>

<hour>
Integer number in the range [0:23]
<minute>
Integer number in the range [0:59]
<second>
Any number in the range [0:60]
The seconds are specified by a real number that is rounded
toward the resolution of the device’s internal clock accuracy. The
number 60 is allowed here, because rounding can yield a num-
ber larger than 59.5.

Example: SYSTem:TIME? -> 15, 20, 31.546

SYSTem:TIME:LSECond <leap_seconds>

This command sets the leap seconds since 1972. The leap seconds are used only for
the time stamp of the VITA 49 protocol. . Accordingly to the current year 2013 the fac-
tory setting is 25 leap seconds.
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Parameters:
<leap_seconds> <leap_value> | MINiumum | MAXimum

<leap_value>
Leap seconds in seconds.
MINimum
Minimum leap seconds.
MAXimum
Maximum leap seconds.
*RST: Not affected.

Example: SYST:TIME:LSEC 26

SYSTem:TIME:LSECond? <query_param>

This query returns the leap seconds.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Returns the current leap seconds.
MINimum
Returns the minimum leap seconds.
MAXimum
Returns the maximum leap seconds.

Return values: 
<leap_seconds> The leap seconds.

Example: SYST:TIME:LSEC? -> 25

SYSTem:TZONe <hour>,<minute>

This command sets the time zone of the clock in the processor board. This value is
added to the device’s real time clock (which is assumed to be universal coordinated
time / UTC) to derive the local time.

Parameters:
<hour> -23 to +23

<minute> -59 to +59; Negative value is only accepted if hour is 0 (zero)

Example: SYSTem:TZONe -2,30

SYSTem:TZONe?

This query returns the time zone.

Query parameters: 
none
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Return values: 
<time> <hour>, <minute>

<hour>
Integer number in the range [0:23]
<minute>
Integer number in the range [0:59]

Example: SYSTem:TZONe? -> 2, 30

SYSTem:VERSion?

Query of SCPI standard used by the device.

Query parameters: 
none

Return values: 
<version> Version in format YYYY.V, where YYYY stands for the corre-

sponding version year and V for the corresponding revision
number of this year

Example: SYSTem:VERSion? -> 2008.1

4.7.19  TRACe Subsystem

Instead of the command word TRACe, DATA can also be used. Traces are used for
summarizing data. Several predefined traces are available. Each one is described
below.

Result Traces: MTRACE, ITRACE

For the results, two predefined traces (MTRACE = Measurement Trace and ITRACE =
Information Trace) are available. They cannot be deleted. MTRACE receives its data
from the SENSe:FUNCtion block. All sensor functions switched on deliver their mea-
sured values to the MTRACE where they are stored. ITRACE receives its data from
the SENSe:FREQuency block. In addition to the current receiver frequency the corre-
sponding channel number is also stored. The start command to initiate measurement
(INITiate[:IMMediate]) clears the MTRACE (or ITRACE) data set.

Via the control instruction(TRAC:FEED:CONT), a condition can be defined that selects
the data to be written into the MTRACE or ITRACE. If the control conditions of the two
traces are identical, each TRACE value has a corresponding information value in the
ITRACE. When the maximum data set length is attained, MTRACE and ITRACE are
closed down. Any subsequent data are thus lost.

In the status reporting system the state of this traces is available in the status bits.

IF Panorama Trace: IFPAN

The command TRACe:FEED:CONTrol IFPAN, always starts loading of the IFPAN
Trace. The command DISPlay:MENU IFPAN starts the IF panorama, and the data
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levels are output. The spectrum length depends on the bandwidth chosen. The current
number of pixels can be queried by the command TRACe:POINts? IFPAN.

In the status reporting system the state of this traces is available in the status bits.

Suppress Traces: SSTART, SSTOP

Suppress lists are stored as two predefined traces, SSTART (= Suppress START) and
SSTOP (= Suppress STOP). The suppress list has 100 elements with each element
consisting of two frequencies. The frequency pair specifies a frequency range which is
suppressed during the scan. It is irrelevant that the 1st frequency is lower than the 2nd
frequency. The sequence in the list is irrelevant, too. Gaps are specified by the fre-
quency pair 0.0. If one frequency of the frequency pair is 0, the other frequency of the
pair is seen as a single frequency.

Examples:

Table 4-26: Suppress list example

1st frequency 2nd frequency Description

118000000 136000000 Suppression of range 118 to 136 MHz

98550000 98450000 Suppression of range 98.450 to 98.550 MHz

0 0 Empty frequency pair (irrelevant)

118375000 0 Suppression of frequency 118.375 MHz

0 123400000 Suppression of frequency 123.4 MHz

127675000 127675000 Suppression of frequency 127.675 MHz

When retrieving the above list via the two queries TRAC:DATA? SSTART and
TRAC:DATA? SSTOP, the list is slightly corrected: All single frequencies get the same
frequency value in the SSTART and the SSTOP list. Clearing the suppress lists must
always include both commands (TRAC SSTART, 0; TRAC SSTOP, 0).

Table 4-27: Suppress list example, query results

1st frequency 2nd frequency

118000000 136000000

98450000 98550000

0 0

118375000 118375000

123400000 123400000

127675000 127675000

In the status reporting system the state of these traces is available in the status bits
(see Table 4-33).

Device-Specific Commands



Remote Control via LAN InterfaceR&S®PR100

374Operating Manual 4080.0966.02 ─ 13.00

Table 4-28: TRACe default values

Description Command: [TRAC:] Factory
Default

Min Max Unit *RST PWR
ON

data catalog CAT - - - - - -

data memory fill mode FEED:CONT - - - - - -

4.7.19.1  TRACe|DATA Subsystem

TRACe|DATA:CATalog?

Query of all defined trace names.

Query parameters: 
none

Return values: 
<trace_names> "MTRACE", "ITRACE", "IFPAN", "SSTART", "SSTOP", "UDP"

Example: TRACe|DATA:CATalog? -> MTRACE, ITRACE, IFPAN,
SSTART, SSTOP, UDP

TRACe|DATA[:DATA] <trace_name>, <numeric_value> {, <numeric_value>} | <block>

Writing data to a trace. Existing data is lost.

Remark:

Only the suppress traces can be written to.

Error:

If the trace name is unknown or not identical with a suppress trace, error -141 "Invalid
character data" is generated. If too many data are loaded in a suppress trace, error
-223 "Too much data" is generated.

If FScan or MScan are active, TRAC:DATA SSTART nnn and TRAC:DATA SSTOP,
nnn generates -221, "settings conflict".

Parameters:
<trace_name> Name of the trace to be written to

Note: These are not strings but predefined keywords. i.e.: They
cannot be included in quotes.

<numeric_value> List of frequencies. If the list is not complete, the rest of the trace
is filled with 0
Note: In contrast to the SCPI standard a single value is not used
for the complete trace!

<block> As an alternative to the frequency list, a <Definite Length Block>
can be transmitted with the following structure: Frequency list
with frequencies in Hz, 8 bytes per frequency.
*RST: No change of trace contents at *RST
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Example: TRACe SSTART, 123.475 MHz, 118000000, 98550 kHz

TRACe|DATA[:DATA]? <trace_name>

Query of trace data. After the query, the trace is cleared, except for the SSTART and
SSTOP traces.

Error:

If the trace name is unknown, an error -141,"Invalid character data" will be generated.

Query parameters: 
<trace_name> Name of the desired trace (MTRACE, ITRACE, IFPAN or

SSTART, SSTOP)
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Return values: 
<result> The output format is defined by the FORM:DATA command:

ASCii -> Normal ASCII output
PACKed -> Block Data
The possible data-types that can be output are listed below:
Output types for TRACe:DATA?
Data Type -> C Data Type -> Description
“VOLTage:AC" -> signed short -> level in 1/10 dBµV
"FREQuency:OFFSet" -> signed long -> offset in Hz
“FSTRength" -> signed short -> field strength in 1/10 dBµV/m
Channel Number -> unsigned short -> channel number
Frequency -> unsigned long long -> frequency in Hz
What data and in what order belong to a trace, is specified for
each trace separately:
MTRACE:
Output of measured values of all sensor functions switched on. If
no function is switched on, NaN (Not a Number) is output. The
INF value 9.9E37 is entered into the result buffers MTRACE and
ITRACE to mark the end of the trace. If measurements cannot
be carried out due to current settings (e.g. incorrect receiver
mode, or offset measurement with IQ/CW/ISB demodulation), it
is indicated by the NINF value “-9.9E37”.
1. “VOLTage:AC" (if the associated function is switched on via
SENS:FUNC:ON)
2. "FREQuency:OFFSet" (if the associated function is switched
on via SENS:FUNC:ON)
3. “FSTRength" (if the associated function is switched on via
SENS:FUNC:ON)
The end of each sweep (if SENS:SWE:CNT is set to 10, then
there are 10 sweeps in a scan) is marked by the values 2000 for
“VOLTage:AC" and 0 for Frequency.
ITRACE:
1. Channel Number
2. Frequency
The end of each sweep (if SENS:SWE:CNT is set to 10, then
there are 10 sweeps in a scan) is marked by the value 0 for Fre-
quency.
IFPAN:
If there are no data available then a NaN (Not a Number) will be
output.
1. “VOLTage:AC"
Suppress Traces:
Output the list of frequencies contained in the trace.
1. Frequency
Remark:
INF (range limit flag) will be coded in the PACKed format as fol-
lows:
INF level = 2000
INF offset = 10000000
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INF FSTR = 0x7FFF
INF freq = 0
INF channel = 0
NINF (no measurement possible) will be coded in the PACKed
format as follows:
NINF offset = 10000000-1
NINF FSTR = 0x7FFE
NINF AM = 0x7FFE
NINF FM = 0x7FFF FFFE
NINF PM = 0x7FFE
NINF BW = 0x7FFF FFFE
NaN is output as #110 in the PACKed format
To ensure that for the two traces MTRACE and ITRACE the
same number of points is output, the two queries have to be one
directly behind the other on the same command line (e.g.
“TRACE? MTRACE; TRACE? ITRACE”).

Example: TRACe? MTRACE -> 23.4, -2500, 18.5, 1500
TRACE? SSTART -> 123475000, 118000000, 98550000, 0, 0, 0,
…

TRACe|DATA:FEED? <trace_name>

Query of data block connected with the trace. Does not apply to SSTART and SSTOP
traces.

Error:

If the trace name is unknown, an error -141, "Invalid character data" will be generated.

Query parameters: 
<trace_name> See TRACe|DATA[:DATA]? on page 375

Return values: 
<block_name> Name of the block coupled to the trace

For MTRACE: "SENS"
For ITRACE: "FREQ"
For IFPAN: "SENS"

Example: TRACe:FEED? MTRACE -> "SENS"

TRACe|DATA:FEED:CONTrol <trace_name>,<store>

Determines how a trace is loaded with data. Data are always added to a trace; i.e. the
trace is not emptied first (see also TRACe|DATA:FEED:CONTrol on page 377). To
empty a trace, it must be read with TRACe?

Remark

For IFPAN Trace, only ALWays or NEVer can be selected.

Error:

If trace name is unknown, an error -141, "Invalid character data" will be generated.
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Parameters:
<trace_name> See TRACe|DATA[:DATA]? on page 375

<store> ALWays | SQUelch | NEVer
ALWays
Each measurement is stored in the trace. This starts recording.
SQUelch
Data are first stored, if the signal has exceeded the squelch
threshold defined in the OUTPut:SQUelch subsystem. This
starts recording.
NEVer
Do not store any data in the trace. This stops recording.
*RST: NEVer

Example: TRACe:FEED:CONTrol MTRACE, ALWays

TRACe|DATA:FEED:CONTrol? <trace_name>

Query of how a trace is loaded with data.

Error:

If the trace name is unknown, an error -141, "Invalid character data" will be generated.

Query parameters: 
<trace_name> See TRACe|DATA[:DATA]? on page 375

Return values: 
<store> ALW, SQU, NEV

Example: TRACe:FEED:CONTrol? MTRACE -> ALW

TRACe|DATA:LIMit[:UPPer] <trace_name>,<limit>

Setting the limit of a trace. If the limit is exceeded, the Limit exceeded Flag will be set
in the STATus:TRACe register.

Error:

If the trace name is unknown, an error -141, "Invalid character data" will be generated.

Parameters:
<trace_name> See TRACe|DATA[:DATA]? on page 375

<limit> <limit_value> | MINimum | MAXimum
<limit_value>
Limit in percent of the maximum trace length
MINimum
Setting the smallest limit
MAXimum
Setting the largest limit
*RST: 50 PCT
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Example: TRACe:LIMit MTRACE, 50 PCT

TRACe|DATA:LIMit[:UPPer]? <trace_name>[,<query_limit_param>]

Query of trace limit.

Error:

If the trace name is unknown, an error -141, "Invalid character data" will be generated.

Query parameters: 
<trace_name> See TRACe|DATA[:DATA]? on page 375

<query_limit_param> No further | MINimum | MAXimum
No further
Query of current limit
MINimum
Query of smallest limit
MAXimum
Query of largest limit

Return values: 
<limit> Limit in percent

Example: TRACe:LIMit? MTRACE -> 50

TRACe|DATA:POINts? <trace_name>[,<query_num_param>]

Query of number of values stored in a trace. The number of values stored in the sup-
press traces is always 100. Thus, the MAXimum and MINimum value is also 100.

Error:

If the trace name is unknown, an error -141, "Invalid character data" will be generated.

Query parameters: 
<trace_name> See TRACe|DATA[:DATA]? on page 375

<query_num_param> No further | MINimum | MAXimum
No further
Query of current number
MINimum
Query of lowest number
MAXimum
Query of highest number

Return values: 
<number_values> Number of values

Example: TRACe:POINts? MTRACE, MAX -> 2048
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TRACe|DATA:POINts:AUTO? <trace_name>

Query of auto-adjust of trace length. This command is present to remain backward
compatible. A 0 (no auto-adjust for trace length) is always output for a suppress trace,
and a 1 (auto-adjust) for other traces.

Error:

If the trace name is unknown, an error -141, "Invalid character data" will be generated.

Query parameters: 
<trace_name> See TRACe|DATA[:DATA]? on page 375

Return values: 
<auto-adjust> 0 | 1

0
No auto-adjust for trace length
1
Auto-adjust for trace length

Example: TRACe:POINts:AUTO? MTRACE;AUTO? ITRACE -> 1;1

TRACe|DATA:RECord:CSV:INTErval <set_timeInterval>

Command requires option "Internal Recording". This SCPI command is used to specify
the time interval in which CSV records are saved into the *.csv file during recording.
The time interval has an effect only on CSV record mode.set_

Example: If the interval is set to 1 second, a line of CSV record will be appended into
the current *.csv file in every second approximately during CSV recording.

Remark:

Increment = 1.0s

Default unit = s

Error:

If CSV recording is in progress, an error -221, "Setting conflict" will be generated.

Parameters:
<set_timeInterval> <timeInterval> | MINimum | MAXimum

<timeInterval>
Recording time interval in seconds (s)
MINimum
Minimum recording time interval = 1.0s
MAXimum
Maximum recording time interval = 999.0s

Example: TRACe:RECord:CSV:INTErval 2s
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TRACe|DATA:RECord:CSV:INTErval? <query_param>

Command requires option "Internal Recording". Query CSV record time interval.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Returns the current recording time interval
MINimum
Returns the minimum recording time interval = 1.0s
MAXimum
Returns the maximum recording time interval = 999.0s

Return values: 
<TimeInterval> Current recording time interval in seconds

Example: TRACe:RECord:CSV:INTErval? -> 2.000000

TRACe|DATA:RECord:SOURce <data_source>

Command requires option "Internal Recording". Setup data source of recorder.

Remark:

To set the record source to CSV, the recording storage must be set to FILE first.

Error:

If data recording is in progress, an error -221, "Setting conflict" will be generated.

If the record source is set to CSV while the current recording storage is MEMory, an
error -221, "Setting conflict" will be generated.

Parameters:
<data_source> IQ | AUDio | AOS | TRACes | CSV

IQ
IQ data
AUDio
AUDio data
AOS
Audio On Squelch
TRACes
IF/RF-Traces
CSV
Comma-separated values

Example: TRACe:RECord:SOURce AUDio

TRACe|DATA:RECord:SOURce?

Command requires option "Internal Recording". Setup data source of recorder.
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Query parameters: 
none

Return values: 
<data_source> IQ, AUDio, AOS, TRACes, CSV

Example: TRACe:RECord:SOURce? -> AUD

TRACe|DATA:RECord:STORage <data_storage>

Command requires option "Internal Recording". Setup storage medium where recorded
data is stored.

Remark:

For CSV recording, only FILE storage medium is allowed.

Error:

If data recording is in progress, an error -221, "Setting conflict" will be generated.

If the recording storage is set to MEMory while the current record source is CSV, an
error -221, "Setting conflict" will be generated.

Parameters:
<data_storage> MEMory | FILE

MEMory
Store recorded data in internal memory
FILE
Store recorded data in file on the SD-Card

Example: TRACe:RECord:STORage MEMory

TRACe|DATA:RECord:STORage?

Command requires option "Internal Recording". Query storage medium where recor-
ded data is stored.

Query parameters: 
none

Return values: 
<data_storage> MEMory, FILE

Example: TRACe:RECord:STORage? -> MEM

TRACe|DATA:RECord:MEMory:SIZE <size>,<size_limit>

Command requires option "Internal Recording".

Setup internal memory size where recorded data is stored. Changing memory size
destroys the recorded memory data . The available memory size may change and a
situation can arise where the requested size is not available.

Error:
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If memory size is changed while record destination is RAM and recording is active, an
error -221, "setting conflict" will be generated.

If requested size is not available, an error -291, "out of memory" will be generated.

Parameters:
<size> 8MB | 16MB | 32MB | 52MB

<size_limit> MINimum | MAXimum
MINimum
Minimum size of memory that can be reserved for recording
MAXimum
Maximum size of memory that can be reserved for recording

Example: TRACe:RECord:MEMory:SIZE 16 MB

TRACe|DATA:RECord:MEMory:SIZE? <query_param>

Command requires option "Internal Recording".

Query internal memory size where recorded data is stored.

Query parameters: 
<query_pram> none | MINimum | MAXimum

none
Query current memory size reserved for recording
MINimum
Query minimum memory size which can be reserved for record-
ing
MAXimum
Query maximum memory size which can be reserved for record-
ing

Return values: 
<mem_size> 8MB, 16MB, 32MB, 52MB

Example: TRACe:RECord:MEMory:SIZE? -> 16MB

TRACe|DATA:RECord:MEMory:MODE <memory_mode>

Command requires option "Internal Recording".

If memory mode is set to ONCE, the recorder stops when the internal memory is full.
The size of internal memory is set by TRACe:RECord:MEMory:SIZE.

If memory mode is set to CYCLic, the internal memory is used as a ring buffer and
overwrites old values when it is full.

Error:

If memory mode is changed while record destination is RAM and recording is active,
an error -221, "setting conflict" will be generated.
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Parameters:
<memory_mode> CYCLic | ONCE

CYCLic
Internal memory used as ring buffer
ONCE
Internal memory used as linear buffer, recording stops when buf-
fer is full

Example: TRACe:RECord:MEMory:MODE CYClic

TRACe|DATA:RECord:MEMory:MODE?

Command requires option "Internal Recording".

Queries the internal memory recording mode.

Query parameters: 
none

Return values: 
<memory_mode> CYCLic, ONCE

Example: TRACe:RECord:MEMory:MODE? -> CYCL

TRACe|DATA:RECord:MEMory:SAVE <filename>

Command requires option "Internal Recording".

This SCPI command functions as a trigger which saves internally recorded data into a
file, with entered filename, on the SD-card. This command overwrites a file if it exists
with the same name as the entered filename. The filename-extension is added auto-
matically and depends on the type of record data as indicated in the list below:

● Traces record data -> .rtr
● IQ record data -> .riq
● Audio record data -> .wav

If <filename> is relative (not starting with “\”), its location is taken relative from the cur-
rent mass memory directory (see MMEMory:CDIRectory on page 272).

If <filename> is absolute (starting with “\”) it must begin with “\Storage Card\”, else it
fails with error -257,"File name error" will be generated.

The directory part of <filename> must already exist; if not the command will fail with
error -292,"Referenced name does not exist" will be generated.

Remark:

This command remains available when the recording destination is SDCard and being
used in the process of recording data.

Error:

If internal memory is being used in the process of internal memory recording, an error
-221, "setting conflict" will be generated.
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Parameters:
<filename> "filename"

Example: TRACe:RECord:MEMory:SAVE "trace_record"

TRACe|DATA:RECord:STARt

Command requires option "Internal Recording".

Recording data is started. The data is stored in internal memory or on the SD-card
depending on the selected record destination. If the record is stored onto the SD-card,
the record data is stored in a file having a naming format as described below. Data
recorded into internal memory does not use a naming scheme and can be transferred
to SD-card via the TRACe:RECord:MEMory:SAVE command described above.

The filename being used for the current recording, when writing to SD-card, depends
on the type of recording, IQ, TRACes, AUDio or CSV, and the number of recordings of
the same type stored on the present SD-card. The filename consists of three parts
where the first part is the actual filename. The second part is the filename discriminator
ended with a filename extension.

The filename discriminator, nnn, is a number added to the name of the file in order to
save multiple recordings of the same type. The number being used for the current
recording equals the highest number of the same recording type, incremented by one.
The file extension identifies the recording type as indicated in the list below. Both file-
name discriminator and extension are marked bold.

● RecTrace_nnn.rtr
● RecIQ_nnn.riq
● RecAudio_nnn.wav
● RecCSV_nnn.csv

If recording to memory is in STOP_ON_FULL mode, recording will stop automatically if
memory becomes full.

If an error occurs while recording to file (e.g. SD becomes full or is removed) recording
will stop automatically, and an error -250, “Mass storage error” is put into the error
queue of all SCPI clients.

Error:

If record could not be started while replaying data, an error -221, "setting conflict" will
be generated.

Parameters:
none

Example: TRACe:RECord:STARt

TRACe|DATA:RECord:STARt?

Queries whether recording is started.
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Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
Recording not active
1
Recording active

Example: TRACe:RECord:STARt? -> 1

TRACe|DATA:RECord:STOP

Command requires option "Internal Recording".

Recording data is stopped.

If recording is already stopped, the command completes without an error.

Parameters:
none

Example: TRACe:RECord:STOP

TRACe|DATA:RECord:STOP?

Queries whether recording is stopped.

Query parameters: 
none

Return values: 
<Boolean> 0 | 1

0
Recording active
1
Recording not active

Example: TRACe:RECord:STOP? -> 1

TRACe|DATA:RECord:OVERruns?

This command returns the number of overruns occurred during the recording process.
It furthermore resets the active status of bit 12 in the TRACe status register for the cli-
ent issuing this command if set active.

Query parameters: 
none

Return values: 
<number_overnun> Number of overruns during recording
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Example: TRACe:RECord:OVERruns? -> 0

TRACe|DATA:REPLay:SEEK <position>,<position_start>

Repositions the replay index from where replaying starts or continues.

Error:

If replay not started, an error -221, "setting conflict" will be generated.

If seek position is not in recorded data, an error -222, "data out of range" will be gener-
ated.

Parameters:
<position> For audio replay position in seconds, for trace replay line num-

ber

<position_start> MINimum | MAXimum
MINimum
Shortcut for position = 0
MAXimum
Shortcut for position = end of file

Example: TRACe:REPLay:SEEK 365

TRACe|DATA:REPLay:SEEK? <query_param>

Returns current/minimum/maximum replay position in seconds for audio recordings, in
line numbers for trace recordings.

Error:

If replay not started, an error -221, "setting conflict" will be generated.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query current replay position
MINimum
Query minimum possible replay position (0)
MAXimum
Query maximum possible replay position (end of file)

Return values: 
<position> Returns replay position in seconds

Example: TRACe:REPLay:SEEK? MAX -> 4620

TRACe|DATA:REPLay:STARt [<filename>]

Command requires option "Internal Recording".
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Replays the recorded trace or audio data up to the last recorded item. Replay starts at
the beginning of the record when the replay is stopped and continues from the pause-
position when replay was in pause.

If <filename> is not specified, replay record in internal RAM.

If <filename> is specified, replay record-file on SD-card.

Error:

No recorded data in internal memory, or <filename> is not accessible, an error -200,
"execution error" will be generated. Record file does not contain trace or audio data.

If recorder is active in the process of recording data, an error -221, "setting conflict" will
be generated.

Parameters:
<filename> String specifying the record-filename stored on the SD-Card. If

the filename is omitted, internal RAM is used as recorded data
source.

Example: TRACe:REPLay:STARt "Record_Trace_003.rtr"

TRACe|DATA:REPLay:STARt?

Queries whether replay is started.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
Replay stopped or off
1
Replay paused or playing

Example: TRACe:REPLay:STARt? -> 1

TRACe|DATA:REPLay:STOP

Command requires option "Internal Recording".

Stops replaying a record.

If replay is already stopped or off, the command completes without an error.

Parameters:
none

Example: TRACe:REPLay:STOP

TRACe|DATA:REPLay:STOP?

Queries whether replay is started.
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Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
Replay paused or playing
1
Replay stopped or off

Example: TRACe:REPLay:STOP? -> 1

TRACe|DATA:REPLay:PAUSe

Command requires option "Internal Recording".

Pause a playing record.

Error:

If replay is not started, an error -221, "setting conflict" will be generated.

Parameters:
none

Example: TRACe:REPLay:PAUSe

TRACe|DATA:REPLay:PAUSe?

Command requires option "Internal Recording".

Queries whether replay is paused.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
Replay not paused
1
Replay paused

Example: TRACe:REPLay:PAUSe? -> 1

TRACe|DATA:REPLay:RESume

Command requires option "Internal Recording".

Resumes the currently paused replay session.

Error:

If replayed data is not audio data, an error -200, "execution error" will be generated.
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If replay is not active or not paused, an error -221, "setting conflict" will be generated.

Parameters:
none

Example: TRACe:REPLay:RESume

TRACe|DATA:SUPPress:CONFig:CATalog?

Outputs the name of the frequency suppress-list. This name can only be modified by
uploading another configuration via the TRACe:SUPP:CONFig command.

Query parameters: 
none

Return values: 
<string> Name of suppress list files, in a format identical to that of

MMEM:CAT?
Example: TRACe:SUPP:CONFig:CATalog? -> 3000, 120000000

Default, .suplst, 600, 00-00-0000, 00:00:00

TRACe|DATA:SUPPress:CONFig <block_data>

Upload and activate a frequency suppress-list.

Parameters:
<block_data> Block data with frequency suppress-list

Example: TRACe:SUPP:CONFig <block data specific for
frequency suppress list>

TRACe|DATA:SUPPress:CONFig?

Outputs the frequency suppress list as block data.

Query parameters: 
none

Return values: 
<block_data> Block data of file contents

Example: TRACe:SUPP:CONFig? -> <block data specific for frequency
suppress list>

TRACe|DATA:VALue <trace_name>, <index>, <numeric_value>

Setting an element of a trace.

Remark:

Only suppress traces can be set.

Error:
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Error -141, "Invalid character data" if the trace name is unknown or not equal to a sup-
press trace name.

Parameters:
<trace_name> Name of the trace, only SSTART and SSTOP are allowed

<index> Index of the element within the trace that is to be set. The first
element of a trace has index 0.

<numeric_value> Frequency value of the element
*RST: see TRACe:DATA

Example: TRACe:VALue SSTART, 13, 98.550 MHz

TRACe|DATA:VALue? <trace_name>, <index>

Query of an element of a trace.

Remark:

Only elements of the suppress traces can be queried.

Error:

Error -141, "Invalid character data" if the trace name is unknown or not equal to a sup-
press trace name.

Query parameters: 
<trace_name> Name of the trace

<index> Index of the element within the trace that is to be set. The first
element of a trace has index 0.

Return values: 
<freq_value> Frequency value of the element of a trace in Hz

Example: TRACe:Value? SSTART, 13 -> 98550000.000000

4.7.19.2  TRACe|DATA:UDP Subsystem

This sub-system controls what trace data are sent over UDP to a remote client. Each
destination to which UDP data can be sent is called a UDP-address (which is equiva-
lent to an IP address and port number). This sub-system keeps a list of all UDP-
addresses that are used. The first item in this list is the default UDP-address, which is
always present, and is retained after a power down and up.

For a description of how trace data are sent over UDP, see section Chapter 6, "Mass
Data Output", on page 443.

TRACe|DATA:UDP? <query_param>

Query of available UDP-addresses and flags and tags that are set by the user.

See Table 6-1 for attribute tags and Stream Packet Structure.

Note that there are no predefined UDP-addresses. Each one must be entered by the
user via a TRAC:UDP[:DEF]:TAG:ON and TRAC:UDP[:DEF]:FLAG:ON command.
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Query parameters: 
<query_param> none | <range> | MINimumMAXimum | DEFault

none
Lists all UDP addresses as in TRACe:UDP? <numeric_value>,
each on a new line
<range>
Integer in the range [MIN, MAX]
MINimum
Minimum index in the list of UDP-addresses (always 0)
MAXimum
Maximum index in the list of UDP-addresses
DEFault
Index of the default UDP-address (always 0)

Return values: 
<udp_addresses> DEF, <numeric_value> [<ip-address>, <ip-port> {, tag} {, flag}]

Example: TRAC:UDP? MAX -> 3

Example: TRAC:UDP? DEF -> 0

Example: TRAC:UDP? 0 -> DEF
This means that the default UDP address has not yet been
defined.

Example: TRAC:UDP? 0 -> DEF “123.456.789.012”, 5555, FSC, MSC,
“FSTRength”
This means that field strength data is output in F-scan and M-
scan data packets to port 5555 on IP address
“123.456.789.012”.

Example: TRAC:UDP? 3 -> 003 “012.123.456.789”, 4444, FSC, MSC,
“VOLTage:AC”
This means that received-level data is output in F-scan and M-
scan data packets to port 4444 on IP address
“012.123.456.789”.

TRACe|DATA:UDP:DEFault:FLAG:OFF <ip_address>, <ip-port>, <flag>, <flag>

Changes the UDP-address of the default address and removes the specified flags if
present.

Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)
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<flag> See Table 6-1 for attribute tags and Stream Packet Structure
*RST: The “*RST” command has no effect on these set-

tings. After a power down, the UDP-address list
only contains the default entry (index 0). The
default is retained.

Example: TRACe:UDP:DEFault:FLAG:
OFF “123.456.789.012”, 5555, “VOLT:AC”, “SWAP”

TRACe|DATA:UDP:DEFault:FLAG[:ON] <ip_address>, <ip-port>, <flag> {, <flag>}

Changes the UDP-address of the default address and adds the specified flags that
determine what data is included in traces. In case a flag is added to the default
address that has tags that are incompatible with this flag (e.g. “FSTRength” flag and
AUDio tag), these flags are ignored for those tags.

Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)

<flag> See Table 6-1 for attribute tags and Stream Packet Structure
*RST: The “*RST” command has no effect on these set-

tings. After a power down, the UDP-address list
only contains the default entry (index 0). The
default is retained.

Example: TRACe:UDP:DEFault:FLAG:
ON “123.456.789.012”, 5555, “VOLT:AC”, “SWAP”

TRACe|DATA:UDP:DEFault:TAG:OFF <ip_address>, <ip-port>, <tag> {, <tag>}

Changes the UDP-address of the default address and removes the specified tags if
present.

Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)

<tag> See Table 6-1 for attribute tags and Stream Packet Structure
*RST: The “*RST” command has no effect on these set-

tings. After a power down, the UDP-address list
only contains the default entry (index 0). The
default is retained.

Example: TRACe:UDP:DEFault:TAG:OFF “123.456.789.012”,
5555, MSC, FSC
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TRACe|DATA:UDP:DEFault:TAG[:ON] <ip_address>, <ip-port>, <tag> {, <tag>}

Changes the UDP-address of the default address and adds the specified tags that
determine what data is included in traces. In case a tag is added to the default address
that has flags that are incompatible with this tag (e.g. “FSTRength” flag and AUDio
tag), these flags are ignored for those tags.

All tags and flags are off by default, but specifying the IFPan tag automatically includes
the flag “VOLTage:AC”.

Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)

<tag> Supports the following tags: FSCan | MSCan | PSCan | AUDio |
IFPan | CW | IF | DFPan. See Table 6-1 for attribute tags and
Stream Packet Structure
*RST: The “*RST” command has no effect on these set-

tings. After a power down, the UDP-address list
only contains the default entry (index 0). The
default is retained.

Example: TRACe:UDP:DEFault:TAG:ON “123.456.789.012”,
5555, MSC, FSC

TRACe|DATA:UDP:DELete ALL | (<ip_address>,<ip-port>)

Deletes one UDP-address from the list, or all of them including the default one (index
0).

Parameters:
ALL All UDP-addresses are deleted, including the default one (index

0)

<ip_address>,
<ip-port>

The UDP-address that matches the IP address and the port is
deleted
*RST: None, as command is an event

Example: TRACe:UDP:DELete ALL
Example: TRACe:UDP:DELete “012.123.456.789”, 4444

TRACe|DATA:UDP:FLAG:OFF <ip_address>, <ip-port>, <flag> , <flag>

Sets a UDP-address and removes the specified flags if present. If the maximum num-
ber of UDP addresses (TRACe:UDP? MAX) has been reached, an error is generated:
-310, “Maximum number of UDP addresses exceeded”.

Remark:

If the UDP-address is not in the list, it is added to it. Otherwise, it is modified.
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Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)

<flag> See Table 6-1 for attribute tags and Stream Packet Structure
*RST: The “*RST” command has no effect on these set-

tings. After a power down, the UDP-address list
only contains the default entry (index 0). The
default is retained.

Example: TRACe:UDP:FLAG:
OFF “123.456.789.012”, 5555, “VOLT:AC”, “SWAP”

TRACe|DATA:UDP:FLAG[:ON] <ip_address>, <ip-port>, <flag>, <flag>

Sets a UDP-address and adds the specified flags that determine what data is included
in traces. If the maximum number of UDP addresses (TRACe:UDP? MAX) has been
reached, an error is generated: -310, “Maximum number of UDP addresses exceeded”.

In case a flag is added to a UDP address that has tags that are incompatible with this
flag (e.g. “FSTRength” flag and AUDio tag), these flags are ignored for those tags.

All tags and flags are off by default, but specifying the IFPan tag automatically includes
the flag “VOLTage:AC”.

Remark

If the UDP-address is not in the list, it is added to it. Otherwise, it is modified.

Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)

<flag> See Table 6-1 for attribute tags and Stream Packet Structure
*RST: The “*RST” command has no effect on these set-

tings. After a power down, the UDP-address list
only contains the default entry (index 0). The
default is retained.

Example: TRACe:UDP:FLAG:
ON “123.456.789.012”, 5555, “VOLT:AC”, “SWAP”

TRACe|DATA:UDP:TAG:OFF <ip_address>, <ip-port>, <tag>, <tag>

Sets a UDP-address and removes the specified tags if present. If the maximum num-
ber of UDP addresses (TRACe:UDP? MAX) has been reached, an error is generated:
-310, “Maximum number of UDP addresses exceeded”.

Remark:

If the UDP-address is not in the list, it is added to it. Otherwise, it is modified.
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Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)

<tag> See Table 6-1 for attribute tags and Stream Packet Structure
*RST: The “*RST” command has no effect on these set-

tings. After a power down, the UDP-address list
only contains the default entry (index 0). The
default is retained.

Example: TRACe:UDP:TAG:OFF “123.456.789.012”, 5555, MSC,
FSC

TRACe|DATA:UDP:TAG[:ON] <ip_address>, <ip-port>, <tag>, <tag>

Sets a UDP-address and adds the specified tags that determine what data is included
in traces. If the maximum number of UDP addresses (TRACe:UDP? MAX) has been
reached, an error is generated: -310, “Maximum number of UDP addresses exceeded”.

In case a tag is added to a UDP address that has flags that are incompatible with this
tag (e.g. “FSTRength” flag and AUDio tag), these flags are ignored for those tags.

Remark:

If the UDP-address is not in the list, it is added to it. Otherwise, it is modified.

Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)

<tag> See Table 6-1 for attribute tags and Stream Packet Structure
*RST: The “*RST” command has no effect on these set-

tings. After a power down, the UDP-address list
only contains the default entry (index 0). The
default is retained.

Example: TRACe:UDP:TAG:ON “123.456.789.012”, 5555, MSC,
FS

TRACe|DATA:UDP:VSIDentifier <ip_address>, <ip-port>, <numeric_value id>

Sets the VITA49 stream identifier for the specified client. Applicable to clients which
have turned on VIF tag .

By default the stream identifier is the integer decimal representation of the serial num-
ber including the variant, extended with a path index, e.g. “100000” is represented by
1000000020 .
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Parameters:
<ip_address> String representing IP dot notation of IP address (e.g.

172.17.75.18)

<ip-port> Integer port number in the range [0,65535] (16 bit)

<numeric_value id> Integer number representing the stream identifier of the client.

Example: TRACe:UDP:VSID "123.456.789.012", 5555, 1234

TRACe|DATA:UDP:VSIDentifier?

Query the VITA49 stream identifiers of all the clients that have turned on VIF tag.

Query parameters: 
none

Return values: 
<VSID_string> string result for clients with VIF tag turned on.

Example: TRACe:UDP:VSID? ->
DEF 001 "172.17.75.6", 1234, 1000000020
002
003
004

4.7.20  TRIGger Subsystem

This sub-system controls trigger sequences. SCPI instruments may perform several
different device actions. If these actions are dependent on different set of occurrences,
an SCPI instrument will extend the number of trigger sequences. The R&S PR100 do
not support multiple sequences. The optional SEQuence statement is used for compat-
ibility reasons but can be omitted.

TRIGger[:SEQuence]:ENABle <boolean>

Enables or disables the trigger functionality.

Parameters:
<boolean> ON | OFF

ON
Enables trigger functionality
OFF
Disables trigger functionality
*RST: OFF

Example: TRIGger:ENABle ON

TRIGger[:SEQuence]:ENABle?

Query whether trigger functionality is enabled or disabled.
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Query parameters: 
none

Return values: 
<Boolean> 0 | 1

0
Trigger functionality disabled
1
Trigger functionality enabled

Example: TRIGger:ENABle? -> 1

TRIGger[:SEQuence]:STATe?

Query whether the trigger state is ON or OFF.

Remark:

The trigger-state is OFF if triggering is disabled.

Query parameters: 
none

Return values: 
<Boolean> 0 | 1

0
Trigger state is OFF
1
Trigger state is ON

Example: TRIGger:STATe? -> 1

TRIGger[:SEQuence]:LOCK <boolean>

This command locks the instrument when the trigger state is ON, meaning triggered.
When the trigger state transitions from ON to OFF the instrument is unlocked. All keys
except the lock key and all SCPI commands except a subset, are disabled when the
instrument is locked.

Remark:

On disabling trigger functionality the trigger state will be forced to OFF causing the
instrument to be unlocked.

The following subset of SCPI commands is supported while the instrument is locked:

*RST

TRIGger:LOCK OFF

All SCPI queries

The Service request message mechanism, &SRQ, is still active when the instrument is
locked.
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Parameters:
<boolean> ON | OFF

ON
Instrument is not locked when trigger state is ON
OFF
Instrument is locked when trigger state is ON
*RST: OFF

Example: TRIGger:LOCK ON

TRIGger[:SEQuence]:LOCK?

Query whether trigger lock functionality is enabled or disabled.

Query parameters: 
none

Return values: 
<boolean> 0 | 1

0
Trigger lock functionality disabled
1
Trigger lock functionality enabled

Example: TRIGger:LOCK? -> 1

TRIGger[:SEQuence]:BEEP <boolean>

Enables or disables generation of a beep sound in case of a trigger.

Parameters:
<boolean> ON | OFF

ON
Beep sound ON
OFF
Beep sound OFF
*RST: OFF

Example: TRIGger:BEEP ON

TRIGger[:SEQuence]:BEEP?

Query whether trigger beep sound is enabled or disabled.

Query parameters: 
none
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Return values: 
<Boolean> 0 | 1

0
Trigger beep sound disabled
1
Trigger beep sound enabled

Example: TRIGger:BEEP? -> 1

TRIGger[:SEQuence]:STARt:SOURce <trig_source>

Selection of the trigger source which initiates the start of an action.

Parameters:
<trig_source> ROTary | AUX | SQUelch | TIME | SCPI

ROTary
The action is started by pressing rotary button
AUX
The action is started when the signal on AUX2, pin7, transitions
from logical “0” to “1” and the selected trigger slope is positive or
from “1” to “0” and the selected slope is negative.
SQUelch
The action is started when the signal-level transitions from below
to above the selected squelch-level and the selected slope is
positive or from above to below the selected squelch-level and
the selected slope is negative.
TIME
The action is started when the entered start time is reached
SCPI
The action is started when a TRIGger:IMMediate SCPI com-
mand is entered and the instrument is not locked.
*RST: ROTary

Example: TRIGger:STARt:SOURce TIME

TRIGger[:SEQuence]:STARt:SOURce?

Query the selected trigger source which initiates the start of an action.

Query parameters: 
none

Return values: 
<trig_source> ROTary, AUX, SQUelch, TIME, SCPI

Example: TRIGger:STARt:SOURce? -> SCPI
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TRIGger[:SEQuence]:STOP:SOURce <trig_source>

Selection of the trigger source which initiates the trigger state to transition from ON to
OFF which results in the selected action being stopped.

Parameters:
<trig_source> NONE | AUTO | ROTary | AUX | SQUelch | TIME | TDURation |

SCPI
NONE
The action is never stopped
AUTO
The action is automatically stopped
ROTary
The action is stopped by pressing the rotary button
AUX
The action is stopped when the signal on AUX2, pin7, transitions
from logical “0” to “1” and the selected trigger slope is positive or
from “1” to “0” and the selected slope is negative.
SQUelch
The action is stopped when the signal-level transitions from
below to above the selected squelch-level and the selected
slope is positive or from above to below the selected squelch-
level and the selected slope is negative.
TIME
The action is stopped when the entered start time is passed
TDURation
The action is stopped after being executed for TDURation time
SCPI
The action is stopped when a TRIGger:IMMediate SCPI com-
mand is entered and the instrument is not locked.
*RST: AUTO

Example: TRIGger:STOP:SOURce TIME

TRIGger[:SEQuence]:STOP:SOURce?

Query the selected trigger source which initiates the trigger state to transition from ON
to OFF which results in the selected action being stopped.

Query parameters: 
none

Return values: 
<trig_source> NONE, AUTO, ROT, TIME, AUX, SQU, TDUR, SCPI

Example: TRIGger:STOP:SOURce? -> TDUR
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TRIGger[:SEQuence]:STARt:SLOPe <trig_slope>

Setting of the slope initiating a trigger on event if the selected trigger start source is
edge sensitive.

Remark:

This setting has only effect if the selected trigger start source is edge sensitive, e.g.
Aux or Squelch.

Parameters:
<trig_slope> POSitive | NEGative

POSitive
Trigger at positive slope
NEGative
Trigger at negative slope
*RST: POSitive

Example: TRIGger:STARt:SLOPe NEGative

TRIGger[:SEQuence]:STARt:SLOPe?

Query of the selected trigger slope initiating a trigger on event when the trigger start
source is edge sensitive.

Query parameters: 
none

Return values: 
<trig_slope> POS, NEG

Example: TRIGger:STARt:SLOPe? -> NEG

TRIGger[:SEQuence]:STOP:SLOPe <trig_slope>

Setting of the slope initiating a trigger off event if the selected trigger stop source is
edge sensitive.

Remark:

This setting has only effect if the selected trigger stop source is edge sensitive, e.g.
Aux or Squelch.

Parameters:
<trig_slope> POSitive | NEGative

POSitive
Trigger at positive slope
NEGative
Trigger at negative slope
*RST: POSitive

Example: TRIGger:STOP:SLOPe NEGative
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TRIGger[:SEQuence]:STOP:SLOPe?

Query of the selected trigger slope initiating a trigger off event when the trigger stop
source is edge sensitive.

Query parameters: 
none

Return values: 
<trig_slope> POS, NEG

Example: TRIGger:STOP:SLOPe? -> NEG

TRIGger[:SEQuence]:STARt:TIME <time>

This SCPI command is used to specify the time which initiates the trigger state to tran-
sition from trigger state OFF to ON when the trigger start source is set to time.

Remark:

The trigger state transitions immediately from trigger state OFF to ON if the entered
time is in the past.

Parameters:
<time> <dd>, <mm>, <yyyy>, <hh>, <mm>, <ss>

<dd>
Day
<mm>
Month
<yyyy>
Year
<hh>
Hours
<mm>
Minutes
<ss>
Seconds

Example: TRIGger:STARt:TIME 25,09,2009,15,30,00

TRIGger[:SEQuence]:STARt:TIME?

This SCPI command is used to query the time which initiates the trigger state to transi-
tion from trigger state OFF to ON when the trigger start source is set to time.

Remark:

The format of the date <dd>, <mm>, <yyyy>, <hh>, <mm>, <ss> or <mm>, <dd>,
<yyyy>, <hh>, <mm>, <ss> depends on the date format selected by
DISPlay:DATE:FORMat.
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Query parameters: 
none

Return values: 
<time> <dd>, <mm>, <yyyy>, <hh>, <mm>, <ss>

Example: TRIGger:STARt:TIME? -> 25,09,2009,15,30,00

TRIGger[:SEQuence]:STOP:TIME <time>

This SCPI command is used to specify the time which initiates the trigger state to tran-
sition from trigger state ON to OFF when the trigger stop source is set to time.

Parameters:
<time> <dd>, <mm>, <yyyy>, <hh>, <mm>, <ss>

<dd>
Day
<mm>
Month
<yyyy>
Year
<hh>
Hours
<mm>
Minutes
<ss>
Seconds

Example: TRIGger:STOP:TIME 25,09,2009,15,30,00

TRIGger[:SEQuence]:STOP:TIME?

This SCPI command is used to query the time which initiates the trigger state to transi-
tion from trigger state ON to OFF when the trigger stop source is set to time.

Remark:

The format of the date <dd>, <mm>, <yyyy>, <hh>, <mm>, <ss> or <mm>, <dd>,
<yyyy>, <hh>, <mm>, <ss> depends on the date format selected by
DISPlay:DATE:FORMat.

Query parameters: 
none

Return values: 
<time> <dd>, <mm>, <yyyy>, <hh>, <mm>, <ss>

Example: TRIGger:STOP:TIME? -> 25,09,2009,15,30,00
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TRIGger[:SEQuence]:STOP:TDURation <trigger_time>

This SCPI command is used to specify the time in which the trigger state remains ON
after transitioning from trigger state OFF to ON.

Parameters:
<trigger_time> <time> | MAXimum | MINimum

<time>
Duration in seconds
MINimum
Setting shortest duration (1 second)
MAXimum
Setting longest duration (999 seconds)

Example: TRIGger:STOP:TDURation 10

TRIGger[:SEQuence]:STOP:TDURation? <trigger_time>

This SCPI command is used to query the time in which the trigger state remains ON
after transitioning from trigger state OFF to ON.

Query parameters: 
<trigger_time> none | MAXimum | MINimum

none
Query of the current duration
MINimum
Query of the shortest possible duration (1)
MAXimum
Query of the longest possible duration (999)

Return values: 
<duration> Duration in seconds

Example: TRIGger:STOP:TDURation? -> 10

TRIGger[:SEQuence]:ACTion <trig_action>

The action specified by this command is executed while being in the trigger state ON.

Remark:

Continuous actions, like scanning and recording, are stopped when the trigger state
transitions to OFF.

Enabling the FSCAN, MSCAN stream does not imply that the scanner is started.

Errors:

If error related to the SD Card, e.g. SD Card missing or full, an error -210, "trigger
error" will be generated.
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If a triggering signal was received and recognized by the device but was ignored
because of device timing considerations, for example the device was not ready to
respond., an error -211, "trigger ignored" will be generated.

If action could not be started, e.g. FSCan and MGC are both selected, an error -221,
"Setting conflict" will be generated.

Parameters:
<trig_action> NONE | SCREen | TRACe | SCAN | RECord | BLANk |

GPSPosn
NONE
No action
SCREen
Save Screen
TRACe
Save Trace
SCAN
Run+ SCAN (FSCAN, MSCAN, PSCAN)
RECord
Enable/Disable Internal recording
BLANk
Blank Direction Finder
GPSPosn
Save the current GPS position and azimuth
*RST: TRACe

Example: TRIGger:ACTion RECord

TRIGger[:SEQuence]:ACTion?

This query returns the action being executed when entering the trigger state ON.

Query parameters: 
none

Return values: 
<event> NONE, SCRE, TRAC, SCAN, RECord, BLAN, GPSP

Example: TRIGger:ACTion? -> REC

TRIGger[:SEQuence]:IMMediate

The trigger state switches immediately from ON to OFF or vise versa when the
TRIGger:IMMediate command is entered.

Remark:

TRIGger:IMMediate does only work when the selected trigger source is SCPI.

Parameters:
none
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Example: TRIGger:IMMediate

4.7.21  GPSCompass Subsystem

4.7.21.1  GPSCompass Subsystem

GPS option must be available to use the following commands. It can be checked via
SCPI using *OPT?.

This sub-system controls GPS and Compass functionality.

SYSTem:DECLination?

This query returns the declination value.

Query parameters: 
none

Return values: 
<declination> Current declination in degrees (0.0 …359.999999).

Example: SYST:DECL? -> 3.776982

SYSTem:GPS:DATA:AUTO <boolean>

Specifies whether the system clock will be updated automatically through a GPS
device. This procedure is executed once when this setting is set to ON, and then once
each time after the system clock has been updated through any other means (manual
or NTS).

Parameters:
<boolean> ON | OFF

ON
reset system clock from GPS time data.
OFF
do not reset system clock from GPS time data

Example: SYSTem:GPS:DATA:AUTO ON

SYSTem:GPS:DATA:AUTO?

Queries whether the system clock will be or has been updated automatically through a
GPS device.

Query parameters: 
none
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Return values: 
<state> 0 | 1

0
Do not reset system clock from GPS time data
1
Reset system clock from GPS time data.

Example: SYSTem:GPS:DATA:AUTO? -> 1

SYSTem:GPS:TIME:OFFSet <offsset>

Set the offset in milliseconds to be used for GPS time synchronization. This is not
required for R&S GPS devices.

Parameters:
<offest> <offset_value> | MINimum | MAXimum

<offset_value>
Set to an explicit offset value in milliseconds, range [0,999]
MINimum
Set to minimum (0 ms) offset
MAXimum
Set to maximum (999 ms) offset

Example: SYSTem:GPS:TIME:OFFset 999

SYSTem:GPS:TIME:OFFSet? <query_param>

Query the offset in milliseconds used for GPS time synchronization.

Query parameters: 
<query_param> none | MINimum | MAXimum

none
Query the current offset
MINimum
Query the minimum allowable offset
MAXimum
Query the maximum allowable offset

Return values: 
<gps_offset> Returns the GPS offset time in milliseconds

Example: SYSTem:GPS:TIME:OFFset? -> 999

SYSTem:GPSCompass:AUXiliary:ACCessory <auxport>, <accessory>

Set the auxiliary accessory for the GPSCompass.
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Parameters:
<auxport>,
<accessory>

<auxport> , NONE | ANTenna | MOUSe | NGPS | NCOMpass |
TRIGger | HE300 | HL300
<auxport>
number of the auxiliary port: 1 or 2
NONE
nothing
ANTenna
Supported only on AUX port 1. Mainly for DF antenna: ADD107,
ADD207 and ADD307. (HE300, HL300 and HE400 can also be
used with this accessory type for detection and GPS Compass
data but if triggering functionality is needed, the "Triggerable
Antenna" or TRIG under SCPI must be used instead.)
MOUSe
HA-Z240 GPS Mouse
NGPS
NMEA GPS device
NCOMpass
NMEA Compass device
TRIGger or HE300
Supported only on AUX port 1. HE300 or HE400 Antenna (Ena-
bles use of AUX1 pin 7 as a trigger_in pin).
Note accessory type "HE300" is obsoleted by the use of "TRIG".
It is kept only here for backward compatibility. Even when
HE300 is set, the query will return "TRIG".
HL300
HL300 Antenna. Supported only on AUX port 2.

Example: SYSTem:GPSCompass:AUXiliary:ACCessory 1, ANT
SYST:GPSC:AUX:ACC 2,NCOM

SYSTem:GPSCompass:AUXiliary:ACCessory? <auxport>

Query the auxiliary accessory for the GPSCompass.

Query parameters: 
<auxport> number of the auxiliary port: 1 or 2.
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Return values: 
<accessory> NONE | ANT | MOUS | NGPS | NCOM | TRIG | HL300

NONE
nothing
ANT
ADD107, ADD207, ADD307, HE300, HE400 and HL300
antenna
MOUS
HA-Z240 GPS Mouse
NGPS
NMEA GPS device
NCOM
NMEA Compass device
TRIG
HE300 and HE400 Antenna (Enables use of AUX1 pin 7 as a
trigger_in pin)
HL300
HL300 Antenna

Example: SYSTem:GPSCompass:AUXiliary:ACCessory? 1 -> ANT
SYST:GPSC:AUX:ACC? 2 -> NCOM

SYSTem:GPSCompass:AUXiliary:CONFiguration <aux_conf>

Setup the configuration of an auxiliary port.

Parameters:
<aux_conf> <auxport>, <baudrate>, <databits>, <parity>, <stopbits>

<auxport>
number of the auxiliary port: 1 or 2
<baudrate>
one of: 2400, 4800, 9600, 19200, 38400
<databits>
7 or 8
<parity>
NONE | ODD | EVEN
<stopbits>
1 or 2

Example: SYSTem: GPSCompass:AUXiliary:CONFiguration 1,
4800, 8, NONE, 1

SYSTem:GPSCompass:AUXiliary:CONFiguration? <auxport>

Queries the configuration of an auxiliary port.

Query parameters: 
<auxport> number of the auxiliary port: 1 or 2
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Return values: 
<config> A comma-separated sequence of <baudrate>, <databits>, <par-

ity>, <stopbits>
For possible values see description of SYST:COMM:AUX:CONF
command.

Example: SYSTem: GPSCompass:AUXiliary:ACCessory 1? -> 4800,
8, NONE, 1

SYSTem:GPSCompass:DATA:NMEA <NMEAstring>

Injects an NMEA string into the instrument.

The string is processed if SCPI is defined as source for GPS and/or compass data
(see description of command SYSTem:GPSCompass:SOURce).

The following NMEA-string types are recognized:

Compass data string types: $HCHDM, $HCHDT, $HCRSB.

GPS data string types: $GPGGA, $GPGLL, $GPGSA, $GPGSV, $GPRMC.

Unrecognized strings are silently discarded.

Parameters:
<NMEAstring> Data string for NMEA.

Example: SYSTem:GPSCompass:DATA:NMEA "<NMEA-string>"

SYSTem:GPSCompass:SOURce <source>

Specifies which source is to be used for GPS or compass data.

Parameters:
<source> <datatype>, <source>

<datatype>
GPS | COMPass
<source>
NONE | AUX1 | AUX2 | SCPI

Example: SYSTem:GPSCompass:SOURce GPS, AUX2

SYSTem:GPSCompass:SOURce? <datatype>

Queries which source is currently used for GPS or compass data.

Query parameters: 
<datatype> <datatype>

GPS | COMPass
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Return values: 
<source> NONE | AUX1 | AUX2 | SCPI

NONE
No source selected
AUX1
Source is AUX1
AUX2
Source is AUX2
SCPI
Source is SCPI

Example: SYSTem:GPSCompass:SOURce? GPS -> AUX2

SYSTem:GPSCompass[:STATe] <boolean>

Globally enables/disables GPS/Compass functionality.

Parameters:
<boolean> ON | OFF

ON | 1
Enable
Disable

Example: SYSTem:GPSCompass:STATe ON

SYSTem:GPSCompass[:STATe]?

Queries whether GPS/Compass functionality is enabled/disabled.

Query parameters: 
none

Return values: 
<boolean> 1 | 0

1
Enabled
0
Disabled

Example: SYSTem:GPSCompass:STATe? -> 1

4.7.21.2  GPSCompass Data Subsystem

SYSTem:COMPass:DATA? [compass_name]

This query returns the compass value and the heading type of the named compass.
The two resulting values are separated by a comma.
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Query parameters: 
[compass_name] Optional string containing a compass name in string form. Provi-

ded for compatibility with ESMD, but ignored by R&S PR100.

Return values: 
<compass_data> <compass_value>, <heading_type>

<compass_value>
Compass value in degrees (0.0 … 359.9).
<heading_type>
The heading type is one of the following:
UNKN: Compass with unknown heading.
MAGN: Compass value corrected to magnetic north.
TRUE: Compass value corrected to true heading.

Example: SYST:COMPass:DATA? -> 304.1,TRUE

SYSTem:GPS:DATA?

Returns the measured GPS data.

Query parameters: 
none

Return values: 
<string> A comma-separated string of the elements listed in the table

below, in the given order

Example: SYST:GPS:DATA? -> GPS,1,1239090583,220,4,N,
48,7,40.33,E,11,36,47.42,2009,4,7,7,49,42,0.00,18.89,0.0,554

List of data elements in the query result:

Data source GPS (fixed)

Valid flag Denotes whether GPS data are to be considered valid. (1 = valid; 0 = not valid).

Time Absolute time in seconds since January 1, 1970

Horizontal dilution Horizontal dilution * 100; 100 (best) .. 9999 (worst); only valid if GGA msg is
received, else -1 (GPS_UNDEFINDED).

Satellites Number of satellites in view 0 -12; only valid if GGA msg is received, else -1
(GPS_UNDEFINDED).

Latitude reference 'N' or 'S' for north or south

Latitude degrees 0 … 90

Latitude minutes 0 … 59

Latitude seconds 0 … 59.99

Longitude reference 'E' or 'W' for east or west

Longitude degrees 0 … 180

Longitude minutes 0 ... 59

Longitude seconds 0 … 59.99
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Year Absolute time: year

Month Absolute time: month

Day Absolute time: day

Hour Absolute time: hour

Minute Absolute time: minute

Second Absolute time: second

Speed Speed over ground [knot]

Track made good Track made good (direction of movement) over ground [degree]

Magnetic variation Always 0.0

Altitude Altitude above/below mean sea level (geoid) [m]

4.8  Status Reporting System

The status reporting system stores all the information on the present operating state of
a device and on errors that have occurred. This information is stored in the status reg-
isters and in the error queue.

For each remote client of a device (up to 5 clients are possible) there is a separate sta-
tus reporting system that offers access to all registers of the error queue. The registers
form 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 information from the other registers and evaluates whether an SRQ
or IST message has to be generated: The IST flag ("Individual STatus") and the “paral-
lel poll enable” register (PRE) allocated to it are also part of the status reporting sys-
tem. The IST flag, like the SRQ, combines the entire device status in a single bit. The
PRE fulfils a function for the IST flag as the SRE does for the service request.

For SCPI over TCP/IP, an SRQ is a text-response “&SRQ<CR><LF>", where <CR> is
a carriage-return, and <LF> is a line-feed. A C-type string would read as: “&SRQ\r\n”.

The message queue contains the messages the device sends back to the controller. It
is not part of the status reporting system but determines the value of the “message
available” (MAV) bit in STB and is thus shown in section Chapter 4.8.4.2, "Query by
Means of Commands", on page 425.

4.8.1  Structure of a SCPI Status Register

Each SCPI register consists of 5 sections, each having a width of 16 bits as shown in
below figure. Bit 15 (the most significant bit) is set to zero for all sections. Thus the
contents of the register sections can be processed by the controller as positive inte-
gers. The function of each section is explained below.
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Figure 4-4: Status Register Model

4.8.1.1  CONDition Section

The CONDition section of a register reflects directly the state of the hardware. This
register section can only be read. Its contents are not changed during reading. As an
alternative, a bit in a CONDition register can also contain the summary information of a
further status register connected in front. In this case, the bit is cleared only when read-
ing out the root-cause of the bit: another bit in another status register connected in
front.

4.8.1.2  PTRansition Section

The Positive-TRansition section acts as an edge detector. When a bit of the CONDition
section is changed from 0 to 1, the associated PTR bit decides whether the EVENt bit
is set to 1.

● PTR bit =1: the EVENt bit is set
● PTR bit =0: the EVENt bit is not set

This section can be written into and read from in any way. Its contents are not changed
during reading.
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4.8.1.3  NTRansition Section

The Negative-TRansition section also acts as an edge detector. When a bit of the
CONDition section is changed from 1 to 0, the associated NTR bit decides whether the
EVENt bit is set to 1.

● NTR bit = 1: the EVENt bit is set
● NTR bit = 0: the EVENt bit is not set

This section can be written into and read from in any way. Its contents is not changed
during reading.

With these two edge register sections, the user can define which state transition of the
condition section (none, 0 to 1, 1 to 0 or both) is stored in the EVENt section.

4.8.1.4  EVENt Section

The EVENt section indicates whether an event has occurred since the last reading, it is
the "memory" of the CONDition section. It only indicates events passed on by the edge
filters. The EVENt section is permanently updated by the device. This part can only be
read. During reading, its contents are set to zero. This section is often regarded as the
entire register.

4.8.1.5  ENABle Section

The ENABle section determines whether the associated EVENt bit contributes to the
summary bit (see below). Each bit of the EVENt section is ANDed with the associated
ENABle bit (symbol '&'). The results of all logical operations of this section are passed
on to the summary bit via an OR operation (symbol ' *1').

● ENABle bit = 0: the associated EVENt bit does not contribute to the summary bit
● ENABle bit = 1: if the associated EVENT bit is "1", the summary bit is set to "1" as

well

This section can be written into and read by the user in any way. Its contents are not
changed during reading.

4.8.1.6  Summary Bit

As indicated above, the summary bit is obtained from the EVENt and ENABle section
for each register. The result is then entered into a bit of the CONDition section of the
higher-order register. The device automatically generates the summary bit for each
register. Thus an event, e.g. a PLL that has not locked, can lead to a service request
through all the hierarchy levels.

The service request enable register SRE defined in IEEE 488.2 can be taken as
ENABle section of the STB if the STB is structured according to SCPI. By analogy, the
ESE can be taken as the ENABle section of the ESR.
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4.8.2  Overview of the Status Registers

Figure 4-5: Overview of the status registers.
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4.8.3  Description of the Status Registers

4.8.3.1  Status Byte (STB) and Service Request Enable Register (SRE)

The STB is already defined in IEEE 488.2. It provides an overview of the device status
by collecting the pieces of information of the lower registers. It can thus be compared
with the CONDition section of an SCPI register and assumes the highest level within
the SCPI hierarchy. A special feature is that bit 6 acts as the summary bit of the other
bits of the status byte.

The STATUS BYTE is read out using the command *STB?.

The STB implies the SRE. A bit in the SRE is assigned to each bit of the STB. 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.

The SRE can be set using command *SRE and read using *SRE?.

Table 4-29: Bit allocation of status byte.

Bit no. Meaning

0 EXTended status register summary bit

The bit is set if an EVENt bit is set in the EXTended-status register and if the corresponding
ENABle bit is set to 1. The states of the hardware functions and change bits are combined in the
EXTended-status register.

1 TRACe status register summary bit

The bit is set if an EVENt bit is set in the TRACe-status register and if the corresponding ENABle
bit is set to 1. The states of the TRACes MTRACE, ITRACE, SSTART and SSTOP are represen-
ted in the TRACe-status register.

2 Error Queue not empty

The bit is set when the error queue contains an entry. If this bit is enabled by the SRE, an entry
into the empty 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 mes-
sage.

3 QUEStionable status register summary bit

The bit is set if an EVENt bit is set in the QUEStionable-status register and the corresponding
ENABle bit is set to 1. A set bit indicates a questionable device status which can be specified in
greater detail by polling the QUEStionable-status register.

4 MAV bit (message available)

This bit is set when the message queue is not empty.

5 ESB bit

Summary bit of the EVENt status register. It is set if one of the bits in the EVENt status register is
set and is also enabled in the EVENt status enable register. Setting of this bit implies a serious
error which can be specified in greater detail by polling the EVENt status register.
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Bit no. Meaning

6 MSS bit (master status summary bit)

The bit is set if the device triggers a service request. This is the case if one of the other bits of
this register is set together with its mask bit in the service request enable register SRE.

7 OPERation status register summary bit

The bit is set if an EVENt bit is set in the OPERation-status register and the corresponding
ENABle bit is set to 1. A set bit indicates that the device is just performing an action. The type of
action can be determined by polling the OPERation-status register.

4.8.3.2  IST Flag and Parallel Poll Enable (PPE) Register

Analogous to the SRQ message, the IST flag combines the entire status information in
a single bit. It can be queried by using command *IST?.

The parallel poll enable register (PPE) determines which bits of the STB contribute to
the IST flag. The bits of the STB are ANDed with the corresponding bits of the PPE. In
contrast to SRE bit 6 is also used here. The IST flag results from the ORing of all
results. The PPE can be set using the *PRE commands and read using the *PRE?
command.

4.8.3.3  Event Status Register (ESR) and Event Status Enable (ESE) Register

The ESR is already defined in IEEE 488.2. It can be compared with the EVENt section
of an SCPI register. The EVENt status register can be read out using the "*ESR?"
command.

The ESE is the associated ENABle section. It can be set using the *ESE command
and read using the *ESE? command.

Table 4-30: Bit allocation of event status register.

Bit no. Meaning

0 Operation Complete

On receipt of the command *OPC, this bit is set exactly when all previous commands have been
executed.

1 Reserved

2 Query Error

This bit is set if a query 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 is entered into the error queue (see Chapter 4.9, "Error Messages", on page 427).

4 Execution Error

This bit is set if a received command is syntactically correct but cannot be performed for different
reasons. An error message with a number between -200 and -299 denoting the error in greater
detail is entered into the error queue (see Chapter 4.9, "Error Messages", on page 427).
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Bit no. Meaning

5 Command Error

This bit is set if an undefined and syntactically incorrect command is received. An error message
with a number between -100 and -199 denoting the error in greater detail is entered into the error
queue (see Chapter 4.9, "Error Messages", on page 427).

6 Reserved

7 Power On (supply voltage on)

This bit is set when the device is switched on.

4.8.3.4  STATus:OPERation Register

In the CONDition section, this register contains information about the type of actions
currently being executed by the device. In the EVENt section, it also contains informa-
tion about the type of actions having been executed since the last reading. It can be
read using the commands "STATus:OPERation:CONDition?" or
"STATus:OPERation[:EVENt]?".

Table 4-31: Bit allocation of STATus:OPERation register.

Bit no. Meaning

3 SWEeping

This bit is set when the sum bit of STATus:OPERation:SWEeping bits is set.

4 MEASuring

This bit is set for the duration of a measurement.

8 TESTing (not used in this device, always 0)

This bit is set when a self-test is running.

4.8.3.5  STATus:OPERation:SWEeping Register

This register contains more detailed information on the operating state of the device.
The device is either set to normal receive mode (Fixed Frequency Mode FFM) or to
one of several scan modes (FSCAN, MSCAN, PSCAN).

The status is determined by using the command SENSe:FREQuency:MODE. The CW|
FIXed status is set by clearing bits 3 to 7 from the STATus:OPERation:SWEeping
register.

Table 4-32: Bit allocation of STATus:OPERation:SWEeping register.

Bit no. Meaning

0 Hold

This bit is set if a FSCAN or MSCAN was interrupted due to the fulfillment of a hold criterion.

1 Running up

This bit is set if sweeping is to be carried out in the direction of increasing frequency values or
memory location numbers.
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Bit no. Meaning

2 Running down

This bit is set if sweeping is to be carried out in the direction of decreasing frequency values or
memory location numbers.

3 FSCAN active

This bit is set if FREQ:MODE is set on SWEep.

4 MSCAN active

This bit is set if FREQ:MODE is set on MSCan.

5 Not used, always 0 (was used for DSCAN mode in EB200)

6 Not used, always 0 (was used for FASTlevcw mode in EB200)

7 Not used, always 0 (was used for LIST mode in EB200)

8 PSCAN active

This bit is set if FREQ:MODE is set to PSCan.

4.8.3.6  STATus:TRACe Register

This register contains information on ambiguous states of the traces MTRACE,
ITRACE, IFPAN, SSTART and SSTOP. It can be queried with the commands
STATus:TRACe:CONDition? or STATus:TRACe[:EVENt]?.

Table 4-33: Bit allocation of STATus:TRACe register

Bit
No
.

Meaning

0 MTRACE not empty

This bit is set if the MTRACE contains at least one measured value.

1 MTRACE limit exceeded

This bit is set if the number of measured values contained in the MTRACE exceeds the threshold
given by the command TRACe:LIMit[:UPPer] MTRACE.

2 MTRACE total full

This bit is set if the MTRACE is loaded with the maximum number of measured values.

3 ITRACE not empty

This bit is set if the ITRACE contains at least one information value.

4 ITRACE limit exceeded

This bit is set if the number of measured values contained in the ITRACE exceeds the threshold given
by the command TRACe:LIMit[:UPPer] ITRACE.

5 ITRACE total full

This bit is set if the ITRACE is loaded with the maximum number of information values.

6 SSTART changed

This bit is set if one or several start frequencies of the current suppress table have changed.

7 SSTOP changed

This bit is set if one or several stop frequencies of the current suppress table have changed.
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8 IFPAN not empty

This bit is set if at least one measured value is stored under IFPAN.

9 IFPAN Limit exceeded

This bit is set if the number of measured values stored under IFPAN exceeds the threshold set by
TRACe:LIMit[:UPPer] IFPAN.

10 IFPAN total full

This bit is set if the maximal number of measured values is stored under IFPAN.

11 RECORDING active

12 reserved for AUDIO

13 reserved for AUDIO

4.8.3.7  STATus:EXTension Register

This register contains in the CONDition part information on different receiver states
which cannot be assigned to the other registers. Information about the actions the unit
had carried out since the last read out is stored in the EVENt part. The corresponding
registers can be queried with the commands STATus:EXTension:CONDition? and
STATus:EXTension[:EVENt]?.

Table 4-34: Bit allocation of STATus:EXTension register.

Bit no. Meaning

0 RX Data changed

This bit is set if the receiver data-set is changed by manual control or by another remote client.
See also Table 4-35.

1 FSCAN Configuration changed

This bit is set if the FSCAN data-set is changed by manual control or by another remote client.
See also Table 4-35.

2 Signal changed

This bit is set if the received signal changes in level or offset. The device need not implement a
hysteresis, since this bit is only used for test purposes. See also Table 4-35.

3 Trigger State changed

This bit is set if the signal level is above the squelch threshold (precondition: squelch is switched
on).

4 SIGNal > THReshold

This bit is set if the signal level is above the squelch threshold (precondition: squelch is switched
on).

5 INPut ATTenuation STATe

This bit is set if the input attenuator is switched on.

6 GPSCompass configuration changed

This bit is set if the GPS/Compass setup was changed by manual control or by another remote
client. See also Table 4-35.

7 FP settings changed

This bit is set if the front-panel data-set is changed by manual control or by another remote client.
See also Table 4-35.
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Bit no. Meaning

8 RX settings changed

This bit is set if a parameter was changed by manual control or by another remote client in the
data set "miscellaneous". See also Table 4-35.

9 MSCAN Configuration changed

This bit is set if the MSCAN data-set is changed by manual control or by another remote client.
See also Table 4-35.

10 not used, always 0 (was used for DSCAN in EB200)

11 Antenna changed

This bit is set if the antenna definition, setup or property was changed by another remote client.

12 MEMory Data changed

This bit is set if memory data was changed by manual control or by another remote client. See
also Table 4-35.

13 MEMory Parameter changed

This bit is set if the memory-query bit was changed. See also Table 4-35.

14 PSCAN Configuration changed

This bit is set if the PSCAN data-set is changed by manual control or by another remote client.
See also Table 4-35.

With bits 0 to 2 and 7 to 9 and 12 to 14, the host can be informed via an SRQ about
parameter changes. Cyclical polling of the settings by the host is thus stopped during
manual operation or if the signal parameters are to be indicated. In the CONDition sec-
tion of the register, the change bits are set after manual control or signal change and
are reset by special query commands. Changes done by front panel or by another
remote client affect the change bits equally.

Table 4-35: Change bit-allocation in STATus:EXTension register

Bit
No
.

Set by change of: Reset by query:

0 Frequency, demodulation, bandwidth, threshold value,
MGC value, control mode, antenna number, attenua-
tion, type of detector, squelch enable, squelch control,
sensor function, AFC, TONE mode, tone reference
threshold, AUX bit(s), AUX output mode, IF-panorama
display width, IF-panorama display mode, measuring
time

FREQ?, DEM?, BAND?, GCON:MODE?,
INP:ATT:STAT?, DET?, OUTP:SQU?,
OUTP:SQU:CONT?, FUNC?, FREQ:AFC?,
OUTP:TONE?, OUTP:TONE:THR?,
OUTP:BYTAux?, OUTP:AUX?,
CALC:IFPAN:AVER:TYPE?,
CALC:IFPAN:AVER:TIME?, MEAS:TIME?

1 FSCAN: Start frequency, stop frequency, stepwidth,
number of SWE:HOLD:TIME?, runs, synchronizing
time, listening time, scan mode

FREQ:STAR?, FREQ:STOP?, SWE:STEP?,
SWE:COUN?, SWE:DWEL?, SWE:DIR?,
SWE:CONT?

2 Signal level, offset SENS:DATA?

3 Trigger state TRIG:STAT?

6 GPSCompass configuration SYST:GPSC:AUX:ACC?,
SYST:GPSC:AUX:CONF?,
SYST:GPSC:AUX:VCON?,
SYST:GPSC:SOUR?, SYST:GPSC[:STAT]?
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7 Display variants, display mode, display disable,
antenna names, display illumination cut-out time, dis-
play brightness

DISP:CMAP?, DISP:BRIG?, DISP:WIND?,
ROUT:PATH?

8 Volume, loudspeaker, balance, external reference,
tone monitoring

SYST:AUD:VOL?, SYST:AUD:BAL?,
ROSC:SOUR?, OUTP:TONE:CONT?,

9 MSCAN: Number of runs, synchronizing time, listening
time, scan mode

MSC:COUN?, MSC:DWEL?,
MSC:HOLD:TIME?, MSC:DIR?;
MSC:CONT?

10 not used, always 0 (was used for DSCAN in EB200) -

11 antenna definition, antenna setup, antenna property,
antenna factor, antenna used

-

12 Frequency, demodulation, bandwidth, threshold value,
antenna number, attenuation, squelch enable, AFC

MEM:CONT? 0 ... 1023,
MEM:CONT:MPAR? 0 ... 1023

13 Query bit: (set, reset) MEM:CONT? 0 ... 1023,
MEM:CONT:MPAR? 0 ... 1023

14 PSCAN: Start frequency, stop frequency FREQ:PSC:STAR?, FREQ:PSC:STOP?

4.8.3.8  STATus:QUEStionable Register

This register contains information on ambiguous device states. They can occur, for
example if the device is operated outside its specification range. It can be queried
using the commands STATus:QUEStionable:CONDition? or
STATus:QUEStionable[:EVENt]?.

Not all bits of this register are free for any use. In table below, bit allocation of STATus:
QUEStionable register shows what bits have requirements.

Table 4-36: Bit allocation of STATus:QUEStionable register.

Bit no. Meaning

2 Reserved for BATTery low

This bit is set if the supply (or battery) voltage becomes too low (Not used in current release).

4 Reserved for TEMPerature

This bit is set if the internal temperature is too high (Not used in current release).

5 PLL Status

This bit is set if the frequency reference is set to “External” but the instrument PLL is not locked
to the external frequency reference.

9 IF Section Overload

This bit is set when the IF section is overdriven by an excessively high input signal. The result of
a level measurement is then questionable.

4.8.4  Use of the Status Reporting System

In order to be able to effectively use the status reporting system, the information con-
tained there has to be transmitted to the host where it is further processed. There are
several methods which are described in the following sub-sections.
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4.8.4.1  Service Request, Making Use of the Hierarchy Structure

Under certain circumstances, the device can send a "service request" (SRQ) to the
host. As Figure shows, an SRQ is always initiated if one or several of the bits 0, 1, 2, 3,
4, 5 or 7 of the status byte are set and enabled in the SRE. Each of these bits com-
bines the information of a further register, the error queue or the output buffer. By set-
ting the ENABle sections of the status registers correspondingly, it can be achieved
that any bits in any status register initiate an SRQ. In order to use the service request,
some bits should be set to "1" in enable registers SRE and ESE. Only those bits need
to be set that represent the situations for which a service request must be received.

Example 1 (also see Chapter 4.8.1, "Structure of a SCPI Status Register",
on page 414):

Use command *OPC to generate an SRQ.
● Set bit 0 in the ESE (Operation Complete)
● Set bit 5 in the SRE

After completion of the settings, the device generates an SRQ.

For SCPI over TCP/IP, this is a text-response "&SRQ<CR><LF>", where <CR> is a
carriage-return, and <LF> is a line-feed.

A C-type string would read as: "&SRQ\r\n".

Example 2:

Indication of a signal during a sweep by means of an SRQ at the host
● Set bit 7 in the SRE (summary bit of the STATus:OPERation register)
● Set bit 3 (SWEeping) in the STATus:OPERation:ENABle
● Set bit 3 in the STATus:OPERation:NTRansition so that the change of

SWEeping-bit 3 from 0 to 1 is also recorded in the EVENt section
● Set bit 0 in STATus:OPERation:SWEeping:ENABle
● Set bit 0 in STATus:OPERation:SWEeping:PTRansition so that the change of

hold-bit 0 from 0 to 1 is also recorded in the EVENt section

The device now generates an SRQ after a signal has been found.

Once an SRQ has been received, the contents of the status-byte register can be pol-
led. For SCPI over TCP/IP, polling is done by sending the string "&POL". The
R&S PR100 then answers with the string "&<value><CR><LF>, where <value> is the
decimal value of the contents of the STB.

The SRQ is the only possibility for the device to become active on its own. Each host
program should set the R&S PR100 so that a service request is initiated in case of
malfunction. The program should react appropriately to the service request.

4.8.4.2  Query by Means of Commands

Each part of every status register can be read by means of queries. Only one number
is returned which represents the bit pattern of the register queried. The format of the
number can be set by the FORMat:SREGister command.
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Queries are usually used after an SRQ in order to obtain more detailed information on
the cause of the SRQ.

4.8.4.3  Error-Queue Query

Each error state in the device results in an entry in the error queue. The entries of the
error queue are detailed plain-text error messages which can be queried by the com-
mand SYSTem:ERRor?. Each call of SYSTem:ERRor? provides one entry from the
error queue. If no error messages are stored there anymore, the device 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. Espe-
cially during the test phase of a controller program the error queue should be queried
regularly since faulty commands from the controller to the device are recorded there as
well.

4.8.5  Resetting Values of the Status Reporting System

The following table comprises the different commands and events causing the status
reporting system to be reset. None of the commands, except for *RST, influences the
functional device settings. In particular, DCL does not change the device settings.

Table 4-37: Resetting status registers

Event Power
On

DCL, SDC *RST STATus:
PRESet

*CLS

  (Device Clear,
Selected
Device Clear)

   

Clear STB, ESR yes --- --- --- yes

Clear SRE, ESE yes --- --- --- ---

Clear PPE yes --- --- --- ---

Clear EVENTt sections of the registers yes --- --- --- yes

Clear ENABle section of all OPERation and
QUEStionable registers, Fill ENABle sections
of all other registers with "1"

yes --- --- yes ---

Fill PTRansition sections with "1" , Clear
NTRansition sections

yes --- --- yes ---

Clear error queue yes --- --- --- yes

Clear output buffer yes yes 1) 1) 1)

Clear command processing and input buffer yes yes --- --- yes

1) The first command in a line, i.e. immediately following a <PROGRAM MESSAGE
TERMINATOR> clears the output buffer.
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4.9  Error Messages

In the description of the commands, only the error codes are mentioned for which
some more specific explanation was thought to be useful. Refer to below section for a
general overview of SCPI error handling and of the meaning of returned error codes.

The following list contains all error messages for errors occurring in the instrument.
The meaning of negative error codes is defined in SCPI (Standard Commands for Pro-
grammable Instruments), positive error codes mark errors specific for the instrument.

In the left column the table contains the error text which is entered in the error/event
queue. In the right column there is an explanation regarding the respective error.

For some errors, a so-called device-dependent info is added to the error message. It
gives further information about the error source (eg. -222, "Data out of range", fre-
quency too high).

Table 4-38: "No Error" message

Error code from queue query Error explanation

0, "No error" This message is output if the error queue does not contain entries

Table 4-39: Command Errors

Error code from queue query Error explanation

-100, "Command error" The command is faulty or invalid

-101, "Invalid character" The command contains an invalid sign. Example: A command con-
tains an ampersand, "SENSe &".

-102, "Syntax error" The command is invalid. Example: The command contains block
data that the instrument does not accept.

-103, "Invalid separator" The command contains an impermissible sign instead of a separator.
Example: A semicolon is missing after the command.

-104, "Data type error" The command contains an invalid value indication. Example: ON is
indicated instead of a numeric value for frequency setting.

-105, "GET not allowed" A Group Execute Trigger (GET) is within a command line

-108, "Parameter not allowed" The command contains too many parameters. Example: Command
SENSe:FREQuency permits only one frequency indication.

-109, "Missing parameter" The command contains too few parameters. Example: Command
SENSe:FREQuency requires a frequency indication.

-111, "Header separator error" The command contains an impermissible separator. Example: The
header is not followed by a "White Space", "*ESE255".

-112, "Program mnemonic too long" The command contains more than 12 characters

-113, "Undefined header" The command is not defined for the instrument. Example *XYZ is
undefined for every instrument

-114, "Header suffix out of range" The command contains an impermissible numeric suffix. Example:
SENSe9 does not exist in the instrument.

-121, "Invalid character in number" A number contains an impermissible character

-123, "Exponent too large" The absolute value of the exponent is larger than 32000
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-124, "Too many digits" The number contains too many digits

-128, "Numeric data not allowed" The command contains a number which is not allowed at this posi-
tion. Example: Command FORMat:BORDer requires the indication of
a text parameter.

-131, "Invalid suffix" The suffix is invalid for this instrument. Example: nHz is not defined.

-134, "Suffix too long" The suffix contains more than 12 digits

-138, "Suffix not allowed" A suffix is not allowed for this command or at this position of the com-
mand

-141, "Invalid character data" The text parameter either contains an invalid sign or it is invalid for
this command. Example: spelling mistakes during parameter indica-
tion; FORMat:BORder WASP.

-144, "Character data too long" The text parameter contains more than 12 characters

-148, "Character data not allowed" The text parameter is not allowed for this command or at this position
of the command

-151, "Invalid string data" The command contains a faulty character string. Example: An End-
of-Line (not a character but a flow-control) was received before the
final quote character.

-158, "String data not allowed" The command contains a valid character string at a position which is
not allowed. Example: A text parameter is set in quotation marks,
FORMat:BORder "SWAP".

-161, "Invalid block data" The command contains faulty block data. Example: An End-of-Line
signal was received before the expected number of data had been
received.

-168, "Block data not allowed" The command contains valid block data at an impermissible position

-171, "Invalid expression" The command contains an impermissible mathematical expression.
Example: The expression contains an uneven number of parenthe-
ses.

-178, "Expression data not allowed" The command contains an expression at an impermissible position

Faulty command; sets bit 5 in the ESR register

Table 4-40: Execution Errors

Error code from queue query Error explanation

-200, "Execution error" Error during execution of the command

-203, "Command protected" Command not accepted because the Remote Control option is not
installed

-211, "Trigger Ignored" A trigger is ignored when e.g. it occurs before the measuring time
has elapsed. This can happen when the trigger time is smaller than
the measuring time.

-221, "Settings conflict" There is a settings conflict between two parameters

-222, "Data out of range" The parameter value is outside the permissible range of the instru-
ment

-223, "Too much data" The command requires more storage for data than is available. E.g.
A list of frequencies may only contain 5 elements, and the command
tries to add a sixth.
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-224, "Illegal parameter value" Used when an exact value, from a list of possible values was expec-
ted.

-240, "Hardware error" Hardware error is not further specified

-241, "Hardware missing" The command cannot be executed due to missing hardware. Exam-
ple: An option is not installed.

-250, "Mass storage error" Error in writing to or reading from mass storage device (i.e. SD Card)

-257, "File name error" File name is not correct

-258,“Media Protected” Mass storage device (temporarily) locked (e.g. for recording/replay)

-291, "Out of memory" Requested size of recording memory not available

-292, "Referenced name does not
exist"

An unknown name was sent as a parameter. Example: An unknown
file name is to be deleted, MMEM:RDIR "Flubber".

-293, "Referenced name already
exists"

The name is defined twice. Example: An file already exists.

Error in executing the command; sets bit 4 in the ESR register

Table 4-41: Device Specific Errors

Error code from queue query Error explanation

-300, "Device-specific error" Some data in memory not valid

-350, "Queue overflow" This error code is entered into the queue instead of the actual error
code if the queue is full. It indicates that an error has occurred but
not been accepted. The queue can accept 5 entries.

sets bit 3 in the ESR register

Table 4-42: Query Errors

Error code from queue query Error explanation

-400, "Query error" General error which is not further specified

-410, "Query INTERRUPTED" The query has been interrupted. Example: After a query, the instru-
ment receives new data before the response has been sent com-
pletely.

-420, "Query UNTERMINATED" The query is incomplete. Example: The instrument is addressed as
a talker and receives incomplete data.

-430, "Query DEADLOCKED" The query cannot be processed. Example: The input and output
buffers are full, the instrument cannot continue the operation.

sets bit 2 in the ESR register

sets bit 3 in the ESR register
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4.10  Data Structure of Recorded Files

IQ record files

For IQ recording the IQ UDP stream is stored in a file. So the structure is equal to the
IF UDP data stream defined in section “IF streaming”.

Trace record files

For trace recording, the IF-PAN and RF-PAN data streams are stored in a file. If the
user change between PSCAN and FFM, the record file will contain RF-PAN (for
PSCAN mode) and IF-PAN (for FFM mode) packets. The stored IF-PAN / RF-PAN
packets are equal to the UDP IF-PAN and RF-PAN packets as defined in Chap-
ter 6.1.6, "IFPan Streaming", on page 453 and Chapter 6.1.8, "PSCAN Streaming",
on page 457.

Except the IF-PAN and RF-PAN packets, “Trace Info” packets are stored into the file.
These packets are used for the R&S PR100 internal trace replay functionality only and
are not specified in this document. The “Trace Info” packets can be recognized by the
header field <magic number> = 0xFF100. To use the recorded trace data on a PC, the
“trace info” packets shall be skipped.

The figure below gives a representation of a trace record file. In this example the first
packet of the stream is a “Trace info” Packet. The packet header contains the field
<attribute_length>, see also Chapter 6.1.1, "Stream Packet Structure", on page 443.
By using the <attribute_length> the location of the next packet can be calculated. In
this example the next packet is a RF-PAN or IF-PAN packet. The <attribute tag> field in
the header indicates if it is a RF- or IF-PAN trace packet. See also Chapter 6.1.1,
"Stream Packet Structure", on page 443.

Figure 4-6: Trace record file contents

Audio record files

For audio recording the audio data is stored in a .WAV (PCM) format.

A proprietary subchunk with identification string “rsti” (Rohde&Schwarz Timestamp
Information) is used to store timestamps. The resulting WAV file structure is as follows:

Table 4-43: WAV file structure

Offset Size Name Description

0 4 ChunkID Contains the string "RIFF" (0x52494646 big-endian)

4 4 ChunckSize 36 + SubChunk2Size
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8 4 Format Contains the string "WAVE" (0x57415645 big-endian)

12 4 SubChunck1ID Contains the string "fmt " (0x666d7420 big-endian)

16 4 SubChunk1Size 16

20 2 AudioFormat 1 ( = PCM)

22 2 NumOfChannels 1 (mono) or 2 (stereo), depending on audio format

24 4 SampleRate Number of frames per second: 32000, 16000 or 8000,
depending on audio format

28 4 ByteRate Number of bytes per second: SampleRate * BlockAlign

32 2 BlockAlign Frame length (number of bytes per frame): 1, 2 or 4,
depending on audio format

34 2 BitsPerSample Number of bits per (single channel) sample: 8 or 16,
depending on audio format

36 4 SubChunck2ID Contains the string "data" (0x64617461 big-endian)

40 4 SubChunck2Size Number of audio data bytes following this header (n1)

44 <n1> Audio data Audio data samples

44+<n1> 4 SubChunk3ID Contains the string “rsti” (0x72737469 big endian)

48+<n1> 4 SubChunk3Size 8 + n2, where n2 = 16 * <nr. of timestamps>

52+<n1> 4 TimestampVersion 1

56+<n1> 4 AudioDataSize Copy of Subchunk2Size (for sanity check)

60+<n1> <n2> TimestampList List of timestamps (see below)

Each timestamp entry in the TimestampList has the following structure:

Offset Size Name Description

0 8 Timestamp Timestamp value (in nanoseconds)

4 4 Offset Byte offset from the beginning of audio data of the audio
data sample for which this timestamp applies

8 4 Size Nr. of bytes for which the timestamp is valid
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5  Service

5.1  Maintenance

5.1.1  Cleaning

Clean outside of the R&S PR100 using a soft, lint-free dust cloth.

Damage caused by cleaning agents
Cleaning agents contain substances that may damage the R&S PR100, e.g. solvent
containing cleaning agents may damage the front panel labeling or plastic parts. Never
use cleaning agents such as solvents (thinners, acetone, etc.), acids, bases, or other
substances.

5.1.2  Storing and Packing

The R&S PR100 can be stored at the temperature range quoted in the specifications.
When it is stored for a longer period of time, the R&S PR100 should be protected
against dust. The original packing should be used, when the R&S PR100 is to be
transported or dispatched. If the original packing is no longer available, use a sturdy
cardboard box of suitable size and carefully wrap the R&S PR100 to protect it against
mechanical damage.

5.1.3  Troubleshooting

Symptom IP address changes unexpectedly

Possible cause: DHCP was activated / deactivated. When DHCP is activated, the receiver obtains
a new IP address from the DHCP server. When DHCP is deactivated, the old
static address is reenabled.

Action: Set the desired DHCP status

Side effects of action: None

Symptom High load in entire network

Possible cause: UDP stream in the R&S PR100 was activated but the UDP sink (PC) cannot (or
can no longer) be reached. As a result, the UDP packets are broadcast via
switches and routers in the entire network, resulting in a high load.
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Action: Disable the UDP stream or reenable the UDP sink

Side effects of action: None

Symptom Poor recording quality, missing data sets

Possible cause: SD card too slow

Incorrect type, fragmented or not formatted in the R&S PR100.

Action: Make sure that a class 6 SD card that handles 20 MB/s is used.

Format the card in the R&S PR100.

Side effects of action: Formatting erases the data on the card

Symptom: R&S PR100 won't boot

or User presets cannot be loaded

Possible cause: Flash file system faulty

Action: Format flash file system with Lock_F6; see Chapter 2.2.4, "Switching ON / OFF
the R&S PR100", on page 20

Side effects: Memory and suppress lists are deleted, user presets are deleted, antenna list and
K-factor tables are deleted and replaced by factory default settings

Symptom: Display is black

Possible cause: Display backlighting set to 0%

Action: Enter the following key sequence:

CONF – F4, then 11 times the down cursor key

ENTER, 1,0,0, ENTER.

The display backlighting should now be reset to 100%.

Note: The display is slightly readable with a powerful lamp held close to it.

Side effects: None

Symptom: Start key for internal recording is grayed out

Possible cause: 1) SD card not inserted or not detected

2) SD card full

Action: 1) Insert the SD card (or take it out and reinsert it)

2) Insert an SD card with free capacity; see Chapter 3.13.3, "Internal Recording",
on page 128

Side effects: None

Symptom: Recall key in memory menu is grayed out

Possible cause: Receiver is not in MSCAN mode
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Action: Activate MSCAN mode, e.g. using the FREQ/MEM key; see Chapter 3.9, "Mem-
ory System", on page 90

Side effects: None

Symptom: Memory list will not open

Possible cause: Receiver is in PSCAN mode; the MEM key is deactivated in this mode

Action: Select FFM, FSCAN or MSCAN mode using SCAN-F1(Mode); see Chapter 3.9,
"Memory System", on page 90

Side effects: A PSCAN that is underway might be interrupted or the receiver might switch from
dual-screen display to RX+Spectrum display

5.1.4  Spare Parts

In case of a problem, replace the following safety-relevant accessories only with origi-
nal R&S spare parts:

Power supply 1309.6100.00

Battery charger 1309.6123.00

Battery pack, 6-cell 1309.6149.00

5.2  Firmware Update

In order to be able to use all of the features of the R&S PR100, it is recommended to
update the R&S PR100 to the latest firmware version.

The latest firmware (if available) can be downloaded from the R&S website
(www.rohde-schwarz.com, search terms R&S PR100 firmware).

5.2.1  Preparations for Updating the Firmware

Stop any running scans

A currently running scan will significantly slow down the process of downloading the
firmware files to the SD card. Accordingly, you should interrupt it beforehand using the
SCPI command ABORT or *RST (or by switching the R&S PR100 off and back on
again).

Change and format SD card if necessary

The high recording speeds of the "Internal Recording" option necessitate the use of a
high-quality, class 6 SD card with a write speed of at least 133x / 20MB/s. A suitable
card (i.e. 4 GB, class 6) is available from Rohde & Schwarz.
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SD cards with a size up to 32 GB can be used in the R&S PR100.

For performance-related reasons, the card should be formatted using the SCPI com-
mand MMEMory:INIT [<label>] on page 275.

5.2.2  Firmware Update with the Firmware Upgrade Tool

Existing options will be retained by the firmware update.
For update via LAN , Remote Control (RC) option needs to be installed.
The update program will not start if firmware version 1.21 (or earlier) is installed on the
R&S PR100. In case of a firmware update from versions 1.04 or 1.12 to a newer ver-
sion, all of the option codes must be re-entered.

The update program makes it possible to update the firmware via LAN without direct
access to the SD card.

● Prior to the update
– Connect the external power supply to the R&S PR100. The update procedure

will not start unless external power is provided.
– Make sure that an SD card is inserted into the R&S PR100. At least 30 MB of

storage space must be free on this card.
– Stop all scans that are running since they will slow down the update procedure
– Set up and test the LAN connection to the R&S PR100; see Chapter 7, "LAN

Configuration", on page 475
● To perform the update, launch the update program PR100_UpgradeTool_<ver-

sion>.exe, and follow the instructions that appear on the screen. Do NOT switch off
the PC or receiver during the update procedure!
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Follow the instructions that appear on the screen. Do not interrupt the upgrading proc-
ess.

Upon completion of the update, the following message will appear on the PC:
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It is recommended to do "Factory Reset" at the end of the firmware update. Please be
sure to backup existing frequency lists (memory lists, suppress lists), antenna lists and
user presets, if any, before applying factory reset.

To do a factory reset, the SCPI command "SYSTem:PRESet:FACTory" can be used.

Alternatively, in GUI, the following key sequence can be used:

● Press the CONF (5) key
● Press the GENERAL softkey
● Use the rotary knob (12) or the cursor keys (10) to choose the "Reset to Factory

Settings" and confirm the selection by pressing the ENTER key (8).

5.2.3  Firmware Update with the SD Card

This method works well only if the SD card is directly accessible.

The firmware to be installed must first be copied to an SD card (e.g. R&S HA-Z231,
order number 1309.6217.00).

Unzip the SD card update file to the root directory of the SD card.

Please make sure that only one file of each type is present on the SD card. The update
mechanism will reject the card if it detects two versions of a file type and abort the
update later on.
The external power supply must be connected for the update procedure to start.

● Switch off the R&S PR100
● Insert the SD card into the SD card slot on the right side of the R&S PR100
● Connect a mains-adapter to the R&S PR100 (otherwise the R&S PR100 will refuse

to start the firmware update)
● Simultaneously press and hold the [LOCK] (11) and [8] (numerical keypad) keys

while switching on the R&S PR100. Keep the [LOCK] (11) and [8] pressed for
approximately 5 seconds after switching on the R&S PR100

● The Instrument Firmware Update screen will appear. It will check for a valid
updater in the SD Card. Press “ENTER” to update the firmware:
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THE R&S PR100 MUST NOT BE SWITCHED OFF DURING THE FIRMWARE
UPDATE!

● The firmware will be programmed into the R&S PR100. Do not switch off the
R&S PR100 during this time:
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● After the update successfully completes, the R&S PR100 must be switched off and
back on again for the update to take effect:

● It is recommended to format the R&S PR100's internal file system after a firmware
update. This format procedure however shall result in the loss of existing frequency
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lists (memory lists, suppress lists), antenna lists and user presets that are stored in
the R&S PR100.

To carry out the format procedure, power off the R&S PR100. Then press and hold the
[LOCK] (11) and [F6] (3, right) keys and switch the R&S PR100 back on again. Keep
these keys held down for approximately 5 seconds longer after switching on the
R&S PR100 and then release them. The format procedure takes approximately
5 minutes.
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6  Mass Data Output
This section describes the data streams that can be output by the R&S PR100. All data
streams have a similar (general) structure, which is described in below section. After
that, each data stream is described in a separate section.

6.1  EB200 Protocol

6.1.1  Stream Packet Structure

Each stream consists of a number of UDP packets, and each packet has a similar
structure that is shown in the table below. The first part (before optional header) is the
common header which is the same for all stream types. Its <attribute tag> determines
the stream type, and its <trace selector flags> determines what data are included.

The <optional header> and the <trace data> are different for each stream type. Each
stream type is further described in a separate section specific to the stream type.

The <trace selector flags> shown in Table 6-3 define the data items that are included in
a data stream. The R&S PR100 does not support all data items that the ESMB version
of its predecessor, the EB200, supported. The following items are not supported: AM,
AM_POS, AM_NEG, FM, FM_POS, FM_NEG, PM, and BANDWIDTH.

The data items as defined by the <trace selector flags> are not included automatically,
but must be selected through an SCPI command (see Chapter 4.7.19.2, "TRACe|
DATA:UDP Subsystem", on page 391). Not all items are possible with every data
stream type. For every data stream type, the items that are allowed are mentioned
explicitly.

6.1.1.1  UDP Stream, Common Header

Table 6-1: UDP Stream Format

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

header magic_number

header minor_version_number header major_version_number

header sequence_number header reserved

data size

attribute tag attribute length

trace number of items trace reserved trace optional-header length

trace selector flags, see Table 6-3
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optional header:

Size and structure depend on the type of stream. Each stream type has its own section, see sections
"Audio Streaming" through "PSCAN streaming".

trace data:

Format depends on type of stream, see sections "Audio Streaming" through "PSCAN streaming".

Table is 4 bytes wide, data types are described in Table 6-2.

Table 6-2: UDP Stream Data Types

Parameter C Data Type Remarks

<header magic number> unsigned long Always 0x000EB200

<header minor version-
number>

unsigned short Version that is incremented for small changes in for-
mat that maintain compatibility. For the traces in this
document, the minor version is "0x40".

<header major version-
number>

unsigned short Constant specific for device. Only incremented when
changes in format cause incompatibility. For the traces
in this document, the major version is "0x02".

<header sequence num-
ber>

unsigned short Incremented for each UDP packet sent. After reaching
its highest value, it starts at 0 again. Each UDP
address has its own sequence number.

<header reserved> unsigned short not used.

data size unsigned long size of the complete datagram in bytes.

<attribute tag> unsigned short 101 = FSCan – Data from frequency scan measure-
ments

201 = MSCan – Data from memory scan measure-
ments

301 = Reserved (not used)

401 = Reserved for AUDio – Digital audio signal

501 = IFPan – Spectrum of the IF signal

801 = CW – Data from measurements (Triggered
manually or periodically)

901 = IF – Digital IF signal (I/Q data, non-regulated)

1001 = reserved (not used)

1101 = reserved (not used)

1201 = PSCan – Panorama-scan level data

1301 = reserved (not used)

1401 = DFPan – Direction-finding data

1601 = reserved (not used)

1701 = reserved (not used)

1801 = GPSCompass – GPS compass data

<attribute length> unsigned short number of bytes following this field:

from <trace number of items> to "trace data" inclusive.

<trace number of items> Short number of measurements in <trace data>. E.g. a value
of 100 with LEVEL and OFFSET selected, means
there are 100 LEVEL values followed by 100 OFFSET
values in <trace data>.
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<trace reserved> character not used

<trace optional-header
length>

unsigned char number of bytes in <optional header>

<trace selector flags> unsigned long See Table below

The data fields in the common header are always sent in Big Endian order (= most sig-
nificant byte first). For <optional header> and <trace data> the order is determined by
the selector flag SWAP: if SWAP is not set the order is Big Endian, if set the order is
Little Endian. Note that for certain streams, SWAP is always set.

6.1.1.2  UDP Stream, Trace Selector Flags

The selector flags OFFSET and FSTRENGTH shown in Table below only have an
effect if the corresponding measurement functions are switched on:

OFFSET requires SENS:FUNC:ON "FREQuency:OFFSet"

FSTRENGTH requires SENS:FUNC:ON "FSTRength"

Note that LEVEL does not require the corresponding measurement function.

The selector flag CHANnel only contains the channel number when the frequency
mode is MSCan or FSCAN. Otherwise, it contains the value zero.

The "C Data Type" column is the data type of the data that are included by setting the
associated flag. It is not the data type of the flag itself.

Table 6-3: UDP Stream, possible values for <trace selector flags>

Selector Flag Hex Value C Data Type SCPI parameter Remarks

LEVEL 0x0000 0001 short "VOLTage:AC" Unit:1/10 dBµV

OFFSET 0x0000 0002 long "FREQuency:OFFSet" Unit: Hz

FSTRENGTH 0x0000 0004 short "FSTRength" Unit:1/10 dBµV

DF_LEVEL 0x0000 0800 short “DFLevel” Only valid for
DFPan stream

Unit:1/10 dBµV

AZIMUTH 0x0000 1000 short “AZIMuth” Only valid for
DFPan stream

Unit:1/10 degrees

DF_QUALITY 0x0000 2000 short “DFQuality” Only valid for
DFPan stream

Unit:1/10 percent

CHANNEL 0x0001 0000 short "CHANnel" See [SENSe:
]MSCan:CHANnel
on page 327
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FREQ_LOW 0x0002 0000 unsigned long "FREQuency:RX" or

"FREQuency:LOW:RX"

Unit: Hz

FREQ_HIGH 0x0020 0000 unsigned long "FREQuency:HIGH:RX" Unit: Hz

SWAP 0x2000 0000 N.A. "SWAP" Data order: Little
Endian if set;

else Big Endian

SIG-
NAL_GREATER_
SQUELCH

0x4000 0000 N.A. "SQUelch" Only data that
exceed the squelch
level are included

OPTIONAL_HEA
DER

0x8000 0000 N.A. "OPTional" Optional header is
included

TRIGGER_CON-
TROLLED

N.A. N.A. "TRIGger" Not sent in data
stream.

The Selector flag "FREQuency:LOW:RX" and "FREQuency:RX" are the same. The
"FREQuency:RX" flag is compatible with the older receivers and supports frequencies
< 4 GHz.
Since the R&S PR100 frequency range is > 4 GHz a new flag FREQuency:HIGH:RX
is introduced. Backwards compatibility is realized by adding the higher 32 bits of a fre-
quency at the end of the optional header.
Empty packets (also those with an optional header but without data) are not transmit-
ted.
The SWAP flag ON or OFF has no effect if the selected stream is an IQ-stream. The
stream is always returned with swapped data regardless whether the setting is SWAP
ON or SWAP OFF.
When the flag TRIGGER_CONTROLLED is set, and external triggering is enabled, the
stream will only produce data if trigger state is ON; this flag is not sent in the data
stream.
For packets that contain scan data (for FSCan, MSCan, and PSCan), the end of a
sweep (scan) is marked: The last item in a scan is always followed by an end-marker.
This end-marker is another item with unrealistic values:

6.1.1.3  UDP Stream, End Markers

For packets that contain scan data (for FSCan, MSCan, and PSCan), the end of a
sweep (scan) is marked: The last item in a scan is always followed by an end-marker.
This end-marker is another item with unrealistic values:

Table 6-4: UDP Stream, End Markers

Data Type Value Unit

LEVEL 2000 1/10 dBµV

OFFSET 10 000 000 Hz

FSTRENGTH 32 767 1/10 dBµV /m

CHANNEL 0  
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FREQ_LOW 0 Hz

FREQ_HIGH 0 Hz

Note that the end-marker is counted in the header field <trace number of items>. e.g.:
An FSCan from 100 MHz to 110 MHz with a 1 MHz step width outputs 12 items:
11 measured items and 1 end-marker.

For trace recording (CW, FSCAN, MSCAN and PSCAN) some additional administra-
tion packets shall be added to the record data to speed up the trace replay perform-
ance.
The structure of the administration packets will be equal to the UDP stream packages,
only an (new) unique “header magic number” shall be used. In this way it shall be sim-
ple to skip these packets for post processing software.

One example for such a header is waterfall pixel data in the trace stream. Waterfall
pixel data are inserted if the ratio between frequency points and pixels (aka "compres-
sion") exceeds a certain value, to avoid calculation overhead during replay.

The optional header for several streams contains a timestamp counter (Timestamp in
Audio stream only after firmware version 2.0).

The time stamp counter is a 64 bits counter, represents the number of ns elapsed
since midnight January 1st ,1970 (not counting leap seconds). This is similar to the
POSIX time or Unix epoch time, except that the stored timestamp is in ns (the POSIX
time is in seconds).

Remark:

The epoch time is 00:00:00 UTC on January 1, 1970.

Since the R&S PR100 has no Time zone setting, assumed is that the user has config-
ured the R&S PR100 with the UTC time. If different time zones are used it is impossi-
ble to compare the timestamps without time zone correction.

The representation of the time stamp is in ns, the granularity is 1 ms. For IF-PAN,
PSCAN and AUDIO the timestamp is the time at reading the FFT or AUDIO stream
packet from the DSP.

Example Timestamp:

Timestamp counter = 1240930200000000000

=> UTC time = 1240930200000000000 ns passed January 1st 1970.

=> Timestamp = April 28th 2009, 14:50:00 (UTC).

6.1.2  Audio Streaming

Data is output when the following conditions are all true:
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● Audio stream is enabled
● Audio mode is not equal to zero
● Audio recording is not active
● Audio replay is not active
● PSCan is not running
● FSCan and MSCan are not in the running state
● Trace replay is not active
● Waterfall Device Controlled is not active

The only applicable selector flag is “OPTIONAL_HEADER”. All other flags have no
influence on the format of the audio stream. Data is always sent with the SWAP flag
set, independent of whether the SWAP flag has been configured for this stream or not.
The header field <trace number of items> is the number of audio frames (see
Table 6-8) in a packet.

Table 6-5: UDP Stream, Audio Format

(<optional header> and <trace data>)

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

Audio mode Audio frame len

Audio frequency low (4 bytes)

Audio bandwidth (4 bytes)

Audio demodulation id Audio demodulation mode (8 bytes)

 Audio frequency high (4 bytes)

 Reserved (6 bytes)

Audio timestamp (8 bytes)

Trace data: n audio frames (byte, short or long, depending on audio frame length, see Table 6-8)

(Format Trace for 1 channel, 8 bits)

8-bit aligned

(Left & Right)n

(Format Trace for 2 channels, 8 bits)

16-bit aligned

MSB LSB

Right n Left n

(Format Trace for 1 channel, 16 bits)

16-bit aligned

(Left & Right)n
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(Format Trace for 2 channels, 16 bits)

32-bit aligned

MSB LSB

Right n Left n

Table 6-6: UDP Stream, Audio Data Types

Parameter C Data Type Remarks

<AUDio audio mode> short See Table 6-8 (Format ID)

<AUDio frame len> short See Table 6-8 (Frame Length)

<AUDio frequency low> unsigned long Lower 32 bits of output of SENS:FREQ:CW? in Hz

<AUDio bandwidth> unsigned long Output of SENS:BAND:RES? in Hz

<AUDio demodulation id> unsigned short Output of SENS:DEM? acc. to Table below (Identi-
fier column)

<AUDio demodulation mode> char[8] See column “Demodulation-Mode” in Table below

<AUDio frequency high> unsigned long Upper 32 bits of output of SENS:FREQ:CW? in Hz

<AUDio timestamp> unsigned long long 64 bit timestamp counter, indicates #ns after Jan-
uary 1, 1970

Table 6-7: UDP Stream, Demodulation Modes and Identifiers

Demodulation-Mode Identifier EB200

FM 0 Compatible

AM 1 Compatible

PULS 2 Compatible

CW 3 Compatible

USB 4 Compatible

LSB 5 Compatible

IQ 6 Compatible

ISB 7 Compatible

PM 8 Compatible

(modes 0 to 6 are compatible with EB200)

Table 6-8: UDP Stream, Audio Data Formats

Format ID Sample Rate Bit per Sample Channels Data Rate Frame Length

 [kHz]   [kByte/s] [Bytes]

0 - - - 0 -

1 32 16 2 128 4

2 32 16 1 64 2
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3 32 8 2 64 2

4 32 8 1 32 1

5 16 16 2 64 4

6 16 16 1 32 2

7 16 8 2 32 2

8 16 8 1 16 1

9 8 16 2 32 4

10 8 16 1 16 2

11 8 8 2 16 2

12 8 8 1 8 1

(All compatible with EB200, except 1 for the GSM format that is not supported in the
R&S PR100). Each channel is sampled at a certain rate (second column) with a num-
ber of bits accuracy (third column). There is one special format in this table, mode 0, in
which no data is sent.

6.1.3  FScan Streaming

All selector flags (see Table 6-3) are applicable for this stream.

Data is output when the following conditions are all true:

● The FSCAN stream is enabled
● Frequency Mode equals SWEep (state is not stopped)
● Trace replay is not active
● Waterfall Device Controlled is not active

Table 6-9: FScan UDP Format

(<optional header> and <trace data>)

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

FScan cycle count FScan hold time

FScan dwell time FScan direction up

FScan stop signal FScan start frequency low (4 bytes)

 FScan stop frequency low (4 bytes)

 FScan frequency step (4 bytes)

 FScan start frequency high (4 bytes)

 FScan stop frequency high (4 bytes)

 reserved (2 bytes)

FSCAN timestamp (8 bytes)
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trace data: (where n = <trace number of items>)

n times short, in case <trace selector flags> has LEVEL set (Unit: 1/10 dBµV)

n times long, in case <trace selector flags> has OFFSET set (Unit: Hz)

n times short, in case <trace selector flags> has FSTRENGTH set (Unit: 1/10 dBµV)

n times short, in case <trace selector flags> has CHANNEL set

n times unsigned long, in case <trace selector flags> has FREQ_LOW set (Unit: Hz)

n times unsigned long, in case <trace selector flags> has FREQ_HIGH set (Unit: Hz)

Table 6-10: FScan UDP Data Types

Parameter C Data Type Remarks

<FScan cycle count> short Output of "SENS:SWE:COUN?"

Range: [1, 1000]

Infinity: 1001

<FScan hold time> short Output of "SENS:SWE:HOLD:TIME?" in ms

<FScan dwell time> short Output of "SENS:SWE:DWEL?" in ms

Infinity: -1 (0xFFFF)

<FScan direction up> short Output of "SENS:SWE:DIR?" acc. to

0 = Decreasing frequency

1 = Increasing frequency

<FScan stop signal> short Output of "SENS:SWE:CONT:ON?" acc, to

0 = Off

1 = On

<FScan start frequency low> unsigned long Lower 32 bits of output of "SENS:FREQ:STAR?" in Hz

<FScan stop frequency low> unsigned long Lower 32 bits of output of "SENS:FREQ:STOP?" in Hz

<FScan frequency step> unsigned long Output of "SENS:FREQ:STEP:INCR?" in Hz

<FScan start frequency high> unsigned long Upper 32 bits of output of "SENS:FREQ:STAR?" in Hz

<FScan stop frequency high> unsigned long Upper 32 bits of output of "SENS:FREQ:STOP?" in Hz

<FScan timestamp> unsigned long
long

64 bit timestamp counter, indicates #ns after January
1, 1970

6.1.4  MScan Streaming

All selector flags (see Table 6-3) are applicable for this stream.

Data is output when the following conditions are all true:

● The MSCAN stream is enabled
● Frequency Mode equals MSCan (state is not stopped)
● Trace replay is not active
● Waterfall Device Controlled is not active
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Table 6-11: MScan UDP Format

(<optional header> and <trace data>)

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

MScan cycle count MScan hold time

MScan dwell time MScan direction up

MScan stop signal reserved (2 bytes)

reserved (4 bytes)

MSCAN timestamp (8 bytes)

trace data: (where n = <trace number of items>):

n times short, in case <trace selector flags> has LEVEL set (Unit: 1/10 dBµV)

n times long, in case <trace selector flags> has OFFSET set (Unit: Hz)

n times short, in case <trace selector flags> has FSTRENGTH set (Unit: 1/10 dBµV)

n times short, in case <trace selector flags> has CHANNEL set

n times unsigned long in case <trace selector flags> has FREQ_LOW set (Unit: Hz)

n times unsigned long in case <trace selector flags> has FREQ_HIGH set (Unit: Hz)

Table 6-12: MScan UDP Data Types

Parameter C Data Type Remarks

<MScan cycle count> short Output of "SENS:MSC:COUN?"

Range: [1, 1000]

Infinity: 1001

<MScan hold time> short Output of "SENS:MSC:HOLD:TIME?" in ms

<MScan dwell time> short Output of "SENS: MSC:DWEL?" in ms

Infinity: -1 (0xFFFF)

<MScan direction up> short Output of "SENS:MSC:DIR?":

0 = Decreasing frequency

1 = Increasing frequency

<MScan stop signal> short Output of "SENS:MSC:CONT:ON?":

0 = Off

1 = On

<MScan timestamp> unsigned long
long

64 bit timestamp counter, indicates #ns after January 1,
1970

6.1.5  CW Streaming

All selector flags (see Table 6-3) are applicable for this stream.

Data is output when the following conditions are all true:

● The CW stream is enabled
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● Frequency Mode equals CW
● Measurement Mode is PERiodic
● Trace replay is not active
● Waterfall Device Controlled is not active

Table 6-13: CW UDP Format

(<optional header> and <trace data>)

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

CW frequency low (4 bytes)

CW frequency high (4 bytes)

CW timestamp (8 bytes)

trace data: (where n = <trace number of items>)

n times short, in case <trace selector flags> has LEVEL set (Unit: 1/10 dBµV)

n times long, in case <trace selector flags> has OFFSET set (Unit: Hz)

n times short, in case <trace selector flags> has FSTRENGTH set (Unit: 1/10 dBµV)

n times short, in case <trace selector flags> has CHANNEL set

n times unsigned long, in case <trace selector flags> has FREQ_LOW set (Unit: Hz)

n times unsigned long, in case <trace selector flags> has FREQ_HIGH set (Unit: Hz)

Table 6-14: CW UDP Data Types

Parameter C Data Type Remarks

<CW frequency low> unsigned long Lower 32 bits of output of SENS:FREQ:CW in Hz

<CW frequency
high>

unsigned long Upper 32 bits of output of SENS:FREQ:CW in Hz

<CW timestamp> unsigned long
long

64 bit timestamp counter, indicates #ns after January 1, 1970

6.1.6  IFPan Streaming

The IFPan stream contains the level information for all frequencies of an IF panorama
(not just the visible ones). That way, a program on a remote client can display the pan-
orama view itself in its own way. The number of frequencies in an IFPan packet varies
with the screen resolution.

The applicable selector flags (see Table 6-3) are "LEVEL", "SWAP" and
"OPTIONAL_HEADER".

Data is output when the following conditions are all true:

● The IFPan stream is enabled
● Frequency Mode equals CW
● Trace replay is not active
● Waterfall Device Controlled is not active
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Table 6-15: IFPan UDP Format

(<optional header> and <trace data>)

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

IFPan frequency low (4 bytes)

IFPan span frequency (4 bytes)

IFPan reserved (2 bytes) IFPan average type (2 bytes)

IFPan measure time (4 bytes)

IFPan frequency high (4 bytes)

IFPan selected channel (4 bytes)

IFPan demodulation frequency low (4 bytes)

IFPan demodulation frequency high (4 bytes)

IFPan timestamp (8 bytes)

trace data: (where n = <trace number of items>)

n times short, in case <trace selector flags> has LEVEL set (Unit: 1/10 dBµV)

Table 6-16: IFPan UDP Data Types

Parameter C Data Type Remarks

<IFPan frequency low> unsigned long Lower 32 bit of center of IFPan span
("SENS:FREQ:CW?") in Hz

<IFPan span frequency> unsigned long Output of "SENS:FREQ:SPAN?" in Hz

<IFPan reserved> short Always 0; this field is not used

<IFPan average type> short Always set to OFF (3), regardless of the output of
"CALC:IFP:AVER:TYPE?"

<IFPan measure time> unsigned long Output of "MEAS:TIME?" in µs. 0 µs is used for
DEFault

<IFPan frequency high> unsigned long Upper 32 bit of center of IFPan span
("SENS:FREQ:CW?") in Hz

<IFPan selected channel> unsigned long Always 800 (0x320)

<IFPan demodulation freq. low> unsigned long Same as <IFPan frequency low>

<IFPan demodulation freq. high> unsigned long Same as <IFPan frequency high>

<IFPan timestamp> unsigned long long 64 bit timestamp counter, indicates #ns after Jan-
uary 1, 1970
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6.1.7  IF Streaming

IF(IQ) and VITA49 IF are mutually exclusive.
Either IF(IQ) or VITA49 IF data can be streamed out at any one time. Activating any of
these IQ data streaming will automatically stopped the previous activated IQ stream-
ing. For example, when IF(IQ) is streaming out, a new SCPI command issued to
stream VITA49 IF data will cause the IF(IQ) data to stop streaming. It will be replaced
by the VITA49 IF data streaming and vice versa.

The IF stream contains source IQ data. Although the Audio stream can also contain
data in IQ form, it is not the same as this stream. This stream is the source for the
audio demodulation: The Audio IQ is obtained by processing this stream. For the IF
stream, the data rate can be very high: 640k IQ Samples/second. At the maximum
sample rate of 640k samples per second, the total data-rate is 2.56M Byte/s (for
SHORT IF mode) and 5.12M Byte/s (for LONG IF mode).

The only applicable selector flag is "OPTIONAL_HEADER". All other flags have no
influence on the format of the IF stream. Data is always sent with the SWAP flag set,
independent of whether the SWAP flag has been configured for this stream or not.

Data is output when the following conditions are all true:

● The IF stream is enabled
● PSCan state is not running
● FSCan state is not running
● MSCan state is not running
● Trace replay is not active
● IQ-data recording is not active
● Waterfall Device Controlled is not active

Table 6-17: IF UDP Format (IF mode set to SHORT)

(<optional header> and <trace data>)

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

IF mode IF frame length

IF sample rate

IF frequency low (4 bytes)

IF bandwidth

IF demodulation id IF RX attenuation

IF flags IF reserved (2 bytes)

IF demodulation mode (8 bytes)

IF sample count (8 bytes)

IF frequency high (4 bytes)

IF reserved2 (4 bytes)
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IF timestamp (8 bytes)

I sample nr 1 Q sample nr 1

I sample nr 2 Q sample nr 2

..... .....

I sample nr <trace number of items> Q sample nr <trace number of items>

Table 6-18: IF UDP Format (IF mode set to LONG)

(<optional header> and <trace data>)

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

IF mode IF frame length

IF sample rate

IF frequency low (4 bytes)

IF bandwidth

IF demodulation id IF RX attenuation

IF flags IF reserved (2 bytes)

IF demodulation mode (8 bytes)

IF sample count (8 bytes)

IF frequency high (4 bytes)

IF reserved2 (4 bytes)

IF timestamp (8 bytes)

I sample nr 1

Q sample nr 1

I sample nr 2

Q sample nr 2

.....

I sample nr <trace number of items>

Q sample nr <trace number of items>

Table 6-19: IF UDP Data Types

Parameter C Data Type Remarks

<IF mode> short 0 OFF

1 SHORT

2 LONG

Also see command SYSTem:IF:REMote:MODE

<IF frame length> short Number of bytes for each IQ sample-pair:

4 bytes if IF mode is SHORT

8 bytes if IF mode is LONG
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<IF sample rate> long Sampling rate in IQ samples/s

<IF frequency low> unsigned long Lower 32 bits of output of "SENS:FREQ:CW?" in Hz

<IF bandwidth> unsigned long Output of "SENS:BAND:RES?" in Hz

<IF demodulation id> unsigned short Output of SENS:DEM according to Table 6-7 (Identifier
column)

<IF RX attenuation> short If the AGCBYPASS is ON, this represents the current
receiver attenuation from antenna to IQ in dBuV.

If the AGCBYPASS is OFF, this field is invalid and is set
to -32768 (or 0x8000 in hexadecimal format)

AGCBYPASS can configured using SCPI command SYS-
Tem:IF:REMote:AGCBypass. By default, AGCBYPASS is
OFF to maintain backward compatability with previous
versions.

Example of how this value is used to calculate power
level at the antenna:

Antenna level = computed_RMS_level_from_IQ + <IF RX
Attenuation>

<IF flags> short Bit0 SignalValid (0 --> not valid; 1-> valid)

<IF reserved> char[2] reserved for 64-bit alignment

<IF demodulation mode> char[8] Current demodulation mode as a string

<IF sample count> unsigned long
long

Sequence number of first sample in packet since IF Start-
Timestamp

<IF frequency high> unsigned long Higher 32 bits of output of "SENS:FREQ:CW?" in Hz

<IF reserved2> char[4] Reserved for 64-bit alignment

<IF StartTimestamp> unsigned long
long

Timestamp at the start of sampling, indicates #ns after
January 1, 1970

6.1.8  PSCAN Streaming

A PSCAN consists of several FFT measurements in a row. Each FFT consists of x
samples, where x depends on the RF Panorama Scan Resolution BW. Max x = 3199
and Min x = 99 samples, with 16 bit per sample.

The applicable selector flags are "LEVEL", "FREQ_LOW", "FREQ_HIGH", "SWAP"
and "OPTIONAL_HEADER".

Data is output when the following conditions are all true:

● The PSCAN stream is enabled
● PSCan state is running
● Trace replay is not active
● Trace recording is not active
● Waterfall Device Controlled is not active
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Table 6-20: Pscan UDP Format

(<optional header> and <trace data>)

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

PSCAN start frequency low (4 bytes)

PSCAN stop frequency low (4 bytes)

PSCAN step frequency (4 bytes)

PSCAN start frequency high (4 bytes)

PSCAN stop frequency high (4 bytes)

PSCAN reserved (4 bytes)

PSCan timestamp (8 bytes)

FFT LEVEL nr 1 (Unit: 1/10 dBµV)

(in case <trace selector flags> has LEVEL set)

FFT LEVEL nr <trace number of items> (Unit: 1/10
dBµV)

(in case <trace selector flags> has LEVEL set)

FFT FREQUENCY LOW nr 1 (in case <trace selector flags> has FREQ_LOW set)

FFT FREQUENCY LOW nr <trace number of items> (in case <trace selector flags> has FREQ_LOW set)

FFT FREQUENCY HIGH nr 1 (in case <trace selector flags> has FREQ_HIGH set)

FFT FREQUENCY HIGH nr <trace number of items> (in case <trace selector flags> has FREQ_HIGH set)

To indicate the end of the PSCAN, a unique "end marker" sample for each trace is
inserted into the stream. The marker sample value depends on the trace and is speci-
fied in Table 6-4.

Analyzer 2000 uses the trace selector flag LEVEL, FREQ_LOW and FREQ_HIGH to
support frequencies > 4 GHz. Analyzer 2000 V5.05 + patch is required.
The patch contains RSRxDrv.dll date 9-oct-2007, size 92Kbyte.

Analyzer 2000 supports the PSCAN stream RUN+ only.

Table 6-21: Pscan UDP Data Types

Parameter C Data
Type

Remarks

<PSCAN start frequency low> UINT32 Lower 32 bits of output of "SENS:FREQ:STAR?" in Hz

<PSCAN stop frequency low> UINT32 Lower 32 bits of output of "SENS:FREQ:STOP?" in
Hz

<PSCAN step frequency> UINT32 Output of "SENS:FREQ:STEP:INCR?" in Hz

<PSCAN start frequency high> UINT32 Higher 32 bits of output of "SENS:FREQ:STAR?" in
Hz

<PSCAN stop frequency high> UINT32 Higher 32 bits of output of "SENS:FREQ:STOP?" in
Hz
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<PSCAN fft level> (x time) INT16 Level (n) in 1/10 dBµV

<PSCAN frequency low> (x time) UINT32 Lower 32 bits of the frequency of level (n)

<PSCAN frequency high> (x time) UINT32 higher 32 bits of the frequency of level (n)

<PSCAN reserved> char[4] Reserved

<PSCan timestamp> UINT64 64 bit timestamp counter, indicates #ns after January
1, 1970

x = the FFT length. This depends on the RBW.

n = sample number. 0 <= n < FFT length

The start and stop frequency stored in the option header are the start and stop fre-
quency the user has configured for PSCAN. The first sample of the PSCAN stream will
be the level at the start frequency. Since it is possible to configure a stop frequency
which is not a multiple of the PSCAN RBW, the last sample is not measured at the
PSCAN stop frequency. The R&S PR100 will round off the PSCAN nrOfSamples to + 1
if the span is not a multiple of the PSCAN RBW.

A R&S PR100 PSCAN stream client knows the frequency of a level by:

(assuming the scan direction is RUN(+)).

1) Use the trace selector flag FREQ_LOW and FREQ_HIGH.

2) If the trace selector flag FREQ_LOW and FREQ_HIGH are not used, by calculating:

where:

n = PSCAN sample number, starting from 0 at the PSCAN start frequency.

f (start) = PSCAN start frequency.

RBW = "RF Panorama Scan Resolution BW".

Below figure shows the payload of a PSCAN UDP package where the trace selector
flags "LEVEL", "FREQ_LOW", "FREQ_HIGH", and "OPTIONAL_HEADER" are set.

A PSCAN cycle is a single scan from start till the stop frequency.

The last sample of a cycle will be the "end marker" value.

A single PSCAN cycle consist of 1 or more PSCAN UDP packages.

Figure 6-1: Payload PSCAN UDP Package
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The PSCAN stream is available during a running PSCAN only.

● To enable a PSCAN stream including LEVEL, FREQ_LOW and FREQ_HIGH:
If stream client is 172.17.75.50:19000 :
Trace:Udp:Tag:On "172.17.75.50", 19000, PSCAN
Trace:Udp:flag:on "172.17.75.1", 19000, "FREQ:LOW:rx", "FREQ:
HIGH:rx", "VOLT:AC"

● * To get an overview of all UDP streams:
Trace:Udp?

● * To delete all UDP streams:
Trace:Udp:Delete ALL

6.1.9  GPSCompass Streaming

A GPSCompass frame consists of an optional header (if enabled) and 1 GPSCompass
sample.

The applicable selector flags (see Table 6-3) are “SWAP” and “OPTIONAL_HEADER”.
All other flags have no influence on the GPSCompass stream.

Data is output when the following conditions are true:

● The GPSCompass stream is enabled
● The option Global Position System is installed
● The settings “GPS data source” is configured for the active GPS device or / and

the setting “Compass data source” is configured for the active Compass device.
● Trace replay is not active
● Waterfall Device controlled is not active

An active GPS data source means, that the selected source shall receive GPS data.
For example: If the GPS data source is AUX1, then AUX1 shall be configured correctly
and the GPS device shall be connected at AUX1 and active.

Every time the R&S PR100 calculates a new GPS position or new Compass data, a
GPSCompass frame will be outputted.

Table 6-22: GPSCompass stream Format: <optional header> and <trace data>

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

GPSCompass timestamp (8 bytes)

GPSCompass Sample (36 bytes) see Table 6-24
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Table 6-23: GPSCompass stream data types optional header

Parameter C Data Type Remarks

<GPSCompass timestamp> UINT64 Note: This is the R&S PR100 time and not the GPS
time.

Table 6-24: GPSCompass stream Format: <trace data>

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

Compass Heading Compass Heading Type

GPS Header (24 bytes)

Antenna valid Antenna TiltOver

Antenna elevation Antenna Roll

Table 6-25: GPSCompass sample data types

Parameter C Data Type Remarks

<Compass Heading > UINT16 The unit is in [1/10 °].

Heading of the connected compass at the auxiliary port indicated
by the Compass Source if it is not in DF mode.

In DF mode, the heading value will be dependent on the DF
Antenna Reference:
● If the Reference is "North Offset Only", the value is 0 and

the Compass Heading Type is -1 indicating the value is
invalid.

● If the Reference is "GPS Direction", the value is GPS Direc-
tion of Movement.

● If the Reference is "Compass Heading", the value is Head-
ing of the connected compass at the auxiliary port indicated
by the Compass Source.

Also see: SYSTem:ANTenna:DFREFerence

<Compass Heading
Type>

INT16 Heading type of the connected compass:

0 compass with unknown heading

1 compass value uncorrected

2 compass value corrected to magnetic north

3 compass value corrected to true heading

4 compass value of GPS compass is bad because the move-
ment is too slow

GPS Header 24 bytes See table below

Antenna Valid INT16 Denotes whether Antenna data is to be considered valid:

0 not valid

1 valid

Antenna TiltOver INT16 Denotes whether the antenna is tilt over:

0 not tilt over

1 tilt over

Antenna Elevation INT16 Antenna elevation seen over the length axis [°], see Figure 6-2

Antenna Roll INT16 Antenna roll seen over the length axis [°], see Figure 6-2
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Table 6-26: GPS Header

32-bit aligned 8-bit aligned 16-bit aligned 8-bit aligned

GPS Valid GPS NoOfSatsInView

GPS LatRef GPS LatDeg

GPS LatMin

GPS LonRef GPSLonDeg

GPS LonMin

GPS PDOB

Table 6-27: GPS Header data types

Parameter C Data
Type

Remarks

<GPS Valid> INT16 Denotes whether GPS data is to be considered valid:

0 Not valid

1 Valid

<GPS NoOfSatsInView> INT16 Number of satellites in view 0-12; only valid if GGA message is
received, else -1 (GPS_UNDEFINED)

<GPS LatRef> INT16 Latitude direction (‘N’ or ‘S’)

<GPS LatDeg> INT16 Latitude degrees [°]

<GPS LatMin> FLOAT Geographical latitude in minutes [‘]

<GPS LonRef> INT16 Longitude direction (‘E’ or ‘W’)

<GPS LonDeg> INT16 Longitude degrees [°]

<GPS LonMin> FLOAT Geographical longitude in minutes [‘]

<GPS PDOP> FLOAT Mean (Position) Dilution Of Precision

Figure 6-2: Antenna elevation and roll

Angle α: antenna elevation (upwards is positive).

Angle β: antenna roll ((clockwise is positive).
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6.1.10  DFPan Streaming

The DF results are delivered via the DFPan stream. The stream is identified by the
DFPan TAG (1401). Contents of the DFPan packet depends on the selector flags that
are set (see Table 6-3 and Table 6-28). The optional header structure is described in
Table 6-29.

6.1.10.1  DFPan Selector Flags

The following selector flags are supported for the DFPan stream. The assembly of the
packet strictly follows the order specified in the following table:

Table 6-28: DFPan stream, Selector Flags

Trace Selector Flags SCPI Parame-
ter

Order in
Packet

Corresponding Data Included

OPTIONAL_HEADER OPTional 1 Optional Header

DF_LEVEL DFLevel 2 N_Trace_Items of “DF Level Values” (Unit: 1/10
dBµV)

AZIMUTH AZIMuth 3 N_Trace_Items of “DF Azimuth Values” (Unit:
1/10 degrees)

DF_QUALITY DFQuality 4 N_Trace_Items of “DF Quality Values” (Unit:
1/10 percent)

For example, if the enabled flags are only OPTIONAL_HEADER and AZIMUTH, then
the packet assembly consists of the optional header followed by the “DF Azimuth Val-
ues”. Using this ordering knowledge together with “number of trace item values” infor-
mation from common header, the client can point and extract the appropriate informa-
tion depending on the flags he has turned on.

6.1.10.2  DFPan Optional Header

Table 6-29: DFPan Optional Header Definition

Parameter C Data
Type

Remarks

Freq_low UINT32 Lower 32-bit of the 64-bit current receive frequency [Hz]

Freq_high UINT32 Upper 32-bit of the 64-bit current receive frequency [Hz *
4294967296]

Freq_span UINT32 Frequency span in [Hz]

DF_Squelch_Mode INT32 Direction finding squelch mode:

0 = OFF

1 = GATE

2 = NORM

DF_ Squelch_Value INT32 Current direction finding averaging level threshold [dBμV]

DFBandwidth UINT32 Current direction finding bandwidth [Hz]

StepWidth UINT32 Current stepwidth [Hz]
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DFMeasureTime INT32 Direction finding measure time [μs]

DFOption INT32 Direction finding option:

Bit 0 = 1 -> direction finding possible

Bit 0 = 0 -> direction finding not possible as no antenna found for
current frequency

CompassHeading UINT16 The unit is in [1/10 °].

In DF mode, the heading value will be dependent on the DF
Antenna Reference:
● If the Reference is "North Offset Only", the value is 0 and the

Compass Heading Type is -1 indicating the value is invalid.
● If the Reference is "GPS Direction", the value is GPS Direc-

tion of Movement.
● If the Reference is "Compass Heading", the value is Head-

ing of the connected compass at the auxiliary port indicated
by the Compass Source.

CompassHeadingType UINT16 Heading type of the connected compass:

0 compass with unknown heading

1 compass value uncorrected

2 compass value corrected to magnetic north

3 compass value corrected to true heading

4 compass value of GPS compass is bad because the movement
is too slow

AntennaFactor INT32 Antenna factor for field strength measurement [1/10 dB/m]

DemodFreqChannel INT32 Channel number of the demodulation frequency

DemodFreq_low UINT32 Lower part of the demodulation frequency as a 64-bit value [Hz]

DemodFreq_high UINT32 Upper part of the demodulation frequency as a 64-bit value [Hz *
4294967296]

OutputTimestamp UINT64 Time stamp at data output in nanoseconds since Jan 1st, 1970,
without leap seconds

GPS Header  Refer to : Table 6-27

6.1.10.3  DF Level, Azimuth, Quality and Fieldstrength Trace

For DF Azimuth, Quality and Fieldstrength, the calculation is only done on the center
RX frequency. Therefore, in the UDP stream, only the index value corresponding to the
center RX frequency, is valid. All other values in these traces are set to the invalid
value “0x7FFF”.

For DF Level, all points are valid.

Related SCPI Commands

Register for DF Panorama UDP Stream:

TRACe:UDP:TAG:[ON] <ip_address>, <port>, DFPan
Add trace item to the registered DFPan Stream:
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TRACe:UDP:TAG:[ON] <ip_address>, <port>, “DFLevel”, “AZIMuth”,
“DFQuality”, “OPT”
Table 6-30: Example of DFPan packet with DFLevel and AZIMuth set in the “Selector Flags”

Parameter Data Type Description

NumberOfTraceValues INT16 Corresponds to the “NumberOfTraceItems”

Reserved INT8 Not Used

OptionalHeaderLength UINT8 52 bytes

SelectorFlags UINT32 DFLevel, AZIMuth and OPTional flags set

OptionalHeader 52 bytes OptionalHeader as described above

DFLevel_1 INT16 DF Level of the 1st measurement (Unit: 1/10 dBµV)

DFLevel_2 INT16 DF Level of the 2nd measurement (Unit: 1/10 dBµV)

...   

DFLevel_n INT16 DF Level of the nth measurement (Unit: 1/10 dBµV)

Azimuth_1 INT16 Azimuth value of 1st measurement = 0x7FFF

...   

Azimuth_((n-1)/2) INT16 Azimuth value of (((n-1)/2))th measurement = 0x7FFF

Azimuth_((n-1)/2 + 1) INT16 Azimuth value of center frequency ((n-1)/2 + 1)th mea-
surement

Azimuth_((n-1)/2 + 2) INT16 Azimuth value of ((n-1)/2 + 2)th measurement = 0x7FFF

...   

Azimuth_n INT16 Azimuth value of nth measurement = 0x7FFF

6.2  VITA 49.0 IF Data Stream

IF(IQ) and VITA49 IF are mutually exclusive.
Either IF(IQ) or VITA49 IF data can be streamed out at any one time. Activating any of
these IQ data streaming will automatically stopped the previous activated IQ stream-
ing. For example, when IF(IQ) is streaming out, a new SCPI command issued to
stream VITA49 IF data will cause the IF(IQ) data to stop streaming. It will be replaced
by the VITA49 IF data streaming and vice versa.

Baseband IQ samples of the main receiver path and also meta information, such as
sample rate, accurate time stamps, location information and receiver parameters, can
be delivered to the client application with the "VITA 49.0 IF Data Stream". "VITA 49.0 IF
Data Stream". "ANSI/VITA 49.0 VITA Radio Transport (VRT) Standard", approved May
2009 is a standard which defines a transport-layer protocol designed to promote intero-
perability between RF (radio frequency) receivers and signal processing equipment in
a wide range of applications.
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The "VITA 49.0 IF Data Stream" can be configured with the remote command:

TRACE:TCP:TAG:ON <ip_address>,<port_number>, VIF
see also TRACe|DATA:UDP:TAG[:ON] on page 396

The VITA 49.0 stream identifier can be modified with the remote command:

TRACE:TCP:VSID <ip_address>,<port_number>,<identifier>
see also TRACe|DATA:UDP:VSIDentifier on page 396

6.2.1  Information Class "R&S IF"

Table 6-31: Information Class Components

 Information Class Component Information Class Component Specification

1 Class name/code "R&S IF", Class code 0x001

2 Information stream purpose To convey digitized IF and related context from the
receiver

3 Packet stream names 1. "IF"

2. "Receiver Info"

4 Packet stream purposes 1. To convey the digitized IF from the receiver

To convey the context related to the IF signal

5 Packet classes 1. "IF" IF Data Packet Class (see below)

2. "Receiver Info" IF Context Packet Class (see below)

6 Packet stream details 1. "IF" packet rate depends on receiver settings like
bandwidth etc.

2. A "Receiver Info" packet is transmitted whenever any
context change occurs, or once per second, whichever
comes first

7 Context reference points The receiver input is always the reference point.

8 Packet stream associations ("Receiver Info" IF Context)<-(paired)->("IF" IF Data)

6.2.2  Packet Class "IF"

Table 6-32: IF Data Packet Class

IF Data Packet Class

Class Name: "IF"

Class Code: (0x0001)

Packet stream purpose: To convey the digitized IF from the receiver

Packet Header

Parameter Selected Option Comments

Packet type IF Data Packet with stream ID Conveys the digitized IF
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IF Data Packet Class

Packet size Variable Depends on receiver settings like
bandwidth etc.

Stream identifier Yes By default the integer decimal
representation of the serial num-
ber including the variant, exten-
ded with a path index, e.g.
"100035/003" is represented by
1000350030. The path index for
the main demodulation path is 0.
The actual code can be selected
at runtime.

Class ID Present OUI: 0x0090B8

Information class code: 0x0001

Packet class code: 0x0001

Integer-seconds timestamp UTC  

Fractional seconds timestamp Real Time  

Packet Payload

Parameter Selected Option Comments

Packing method Processing efficient  

Item packing field size 16 or 32 bits Specified by data packet payload
field in the paired IF Context
Packet.

Data item size 16 or 32 bits Specified by data packet payload
field in the paired IF Context
Packet.

Event-tag size 0 bits No event tags

Channel-tag size 0 bits No channel tags

Vector size 0 bits No vector

Real/complex type Complex Cartesian samples I/Q samples

Data item format Signed fixed point  

Sample repeating/channel repeat-
ing

No repeating No repeating of any kind

Repeat count 0

Packet Trailer

Used

Parameter Selected Option Comments

Calibrated time indicator Yes 0: timestamp is free running

1: timestamp is related to some
external reference time (e.g. GPS
or timeserver)

Valid data indicator Yes 0: data invalid

1: data valid
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IF Data Packet Class

Reference lock indicator Yes 0: at least one PLL not locked

1: all PLL's locked

AGC/MGC indicator No  

Detected signal indicator No  

Spectral inversion indicator No  

Over-range indicator No  

Sample loss indicator No  

User-defined indicators Yes Bit (Enabled/Indicator): Function

23/11:Blanking, 0 = not active, 1 =
active

Associated context packet count Yes At most 1 IF context packet is
sent during one data packet inter-
val.

6.2.3  Packet Class "Receiver Info"

Table 6-33: IF Context Packet Class

IF Context Packet Class

Class Name: "Receiver Info"

Class Code: (0x0002)

Packet stream purpose: To convey the context related to the IF signal data

Packet Header

Parameter Selected Option Comments

Packet type IF Context Packet Conveys the digitized IF

Stream identifier Yes Identical to the stream identifier of
the IF data packet class.

Class ID Present OUI: 0x0090B8

Information class code: 0x0001

Packet class code: 0x0002

Integer-seconds timestamp UTC  

Fractional seconds timestamp Real Time  

Timestamp precision Packet precision Context changes apply to the
sampling interval of the data
packet with the exact same time-
stamp (TSM = 1)

Context Fields

Parameter Selected Option Comments
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IF Context Packet Class

Context field change indicator Yes 0: no context field changes

1: at least one context field
change with respect to last con-
veyed packet

Reference point identifier No  

Bandwidth Yes  

IF reference frequency No  

RF reference frequency Yes  

RF reference frequency offset No  

IF band offset No  

Reference level Yes  

Gain No  

Over-range count No  

Sample rate Yes  

Timestamp adjustment No  

Timestamp calibration time Yes  

Temperature No  

Device identifier Yes Instrument type specific code as
defined in Device Identifier Table

State and event indicators Yes  

Data packet payload Yes  

Logical events Yes  

Calibrated time indicator No  

Valid data indicator No  

Reference lock indicator No  

AGC/MGC indicator Yes 0: MGC (Manual Gain Control)

1: AGC (Automatic Gain Control)

Detected signal indicator No  

Spectral inversion indicator No  

Over-range indicator No  

Sample loss indicator No  

User-defined indicators No  

GPS Yes  

Formatted GPS geolocation Yes Altitude represents height above
the mean sea level

Formatted INS geolocation No  
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IF Context Packet Class

ECEF ephemeris No  

Relative ephemeris No  

GPS ASCII No  

Ephemeris reference identifier No  

Context association lists No  

Source list No  

System list No  

Vector component list No  

Asynchronous channel list No  

6.2.4  Device Identifier Table

Instrument Name Device Identifier

R&S ESMD 1

R&S DDF255 2

R&S WPU500 8

R&S EB500 11

R&S DDF205 12

R&S EB510 13

R&S DDF200M 14

R&S PR100 17

R&S EM100 18

R&S DDF007 20

R&S DDF1555 24

R&S EM100XT 25
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6.2.5  Examples

6.2.5.1  Example 1 of an IF Data Packet

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
Packet Type C T Res TSI TSF Packet Count Packet Size 

0 0 0 1 1 1 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 
Stream Identifier 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 1 
Reserved OUI 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 0 0 0 
Information Class Code Packet Class Code 

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Integer-seconds Timestamp 

0 1 0 0 1 1 1 0 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 1 1 0 1 0 1 1 1 0 
Fractional-seconds Timestamp (Most significant 32 bits) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
Fractional-seconds Timestamp (Least significant 32 bits) 

1 1 1 1 0 0 0 0 0 1 1 1 0 0 1 0 0 1 0 0 0 1 0 1 1 1 0 1 1 0 0 0 
I0 Q0 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I1 Q1 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I2 Q2 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I3 Q3 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I4 Q4 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I5 Q5 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I6 Q6 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I7 Q7 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I8 Q8 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I9 Q9 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
Enables State and Event Indicators E Ass. Context Packet Count 

1 1 1 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 
 

Figure 6-3: Example 1 of an IF data packet

● <Packet Count> is a modulo 16 count of IF Data Packets
● <Packet Size> = 18 words
● <Data Item Size> = 16 bit
● Number of I/Q pairs = ((<Packet Size> - 8) * 32) / (<Data Item Size> * 2) = ((18 - 8)

* 32) / (16 * 2) = 10
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6.2.5.2  Example of an IF Context Packet

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
Packet Type C Res M TSI TSF Packet Count Packet Size 

0 1 0 0 1 0 0 1 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
Stream Identifier 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 1 
Reserved OUI 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 0 0 0 
Information Class Code Packet Class Code 

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
Integer-seconds Timestamp 

0 1 0 0 1 1 1 0 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 1 1 0 1 0 1 1 1 0 
Fractional-seconds Timestamp (63..32) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
Fractional-seconds Timestamp (31..0) 

1 1 1 1 0 0 0 0 0 1 1 1 0 0 1 0 0 1 0 0 0 1 0 1 1 1 0 1 1 0 0 0 
Context Indicator Field Reserved 

1 0 1 0 1 0 0 1 1 0 1 0 1 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
Bandwidth (63..32) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 
Bandwidth (31..0) 

1 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
RF Reference Frequency (63..32) 

0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 1 0 1 0 1 0 1 0 0 0 0 
RF Reference Frequency (31..0) 

1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reserved Reference Level 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 
Sample Rate (63..32) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 
Sample Rate (31..0) 

1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Timestamp Calibration Time 

0 1 0 0 1 1 1 0 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 1 0 0 0 0 1 1 0 0 
Reserved Manufacturer OUI 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 0 0 0 
Reserved Device Code 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Enables Indicators User Defined 

0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
P R/Cpx Data Item Format R Evt Tag Sz Chn Tag Size Reserved Item Packing Field Size Data Item Size 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 

Repeat Count Vector Size 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reserved TSI TSF GPS Manufacturer OUI 
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 1 1 0 1 1 1 1 1 1 0 0 

Integer-second Timestamp of  Position Fix 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Fractional-second Timestamp of  Position Fix (63..32) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Fractional-second Timestamp of  Position Fix (31..0) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Latitude 
0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 0 1 1 

Longitude 
0 0 0 0 0 0 1 0 1 1 1 0 0 1 1 1 0 0 1 0 0 1 1 1 0 1 0 1 0 0 0 1 

Altitude 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Speed over Ground 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Heading Angle 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Track Angle 
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Magnetic Variation 
0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 

 

Figure 6-4: Example of an IF context packet

● <Packet Size> = 32 words
● <Bandwidth> = 150 kHz
● <RF Reference Frequency> = 2.195 GHz
● <Reference Level> = -20 dBm
● <Sample Rate> = 384 kHz
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6.2.5.3  Example 2 of an IF Data Packet

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
Packet Type C T Res TSI TSF Packet Count Packet Size 

0 0 0 1 1 1 0 0 0 1 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 
Stream Identifier 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 1 
Reserved OUI 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 1 1 1 0 0 0 
Information Class Code Packet Class Code 

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
Integer-seconds Timestamp 

0 1 0 0 1 1 1 0 0 1 0 0 1 1 0 1 0 0 0 1 1 0 1 1 1 0 1 0 1 1 1 0 
Fractional-seconds Timestamp (Most significant 32 bits) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 
Fractional-seconds Timestamp (Least significant 32 bits) 

1 1 1 1 0 0 0 0 0 1 1 1 0 0 1 0 0 1 0 0 0 1 0 1 1 1 0 1 1 0 0 0 
I0 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
Q0 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
I1 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
Q1 

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 
Enables State and Event Indicators E Ass. Context Packet 

Count 
1 1 1 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 

 

Figure 6-5: Example 2 of an IF data packet

● <Packet Size> = 12 words
● <Data Item Size> = 32 bit
● Number of I/Q pairs = ((12 - 8) * 32) / (32 * 2) = 2

VITA 49.0 IF Data Stream



Mass Data OutputR&S®PR100

474Operating Manual 4080.0966.02 ─ 13.00

VITA 49.0 IF Data Stream
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7  LAN Configuration
Setting up a Connection with Telnet

The R&S PR100 uses remote control with SCPI commands via a LAN telnet connec-
tion. It is shipped with the following factory default LAN settings:

DHCP OFF

IP address 172.17.75.1

Subnetwork mask 255.255.255.0

Port 5555

Gateway 0.0.0.0

If DHCP is enabled, the hostname for the receiver is derived from the serial number as
follows:

rs-PR100-<serial number>-002

Example: 
rs-PR100-102007-002

If DHCP access is changed from enabled to disabled, the R&S PR100 will switch to the
IP address that is statically configured.
In case of a reset to the factory default settings, the current LAN settings will revert to
the factory default LAN settings!

Setup and testing of a LAN connection between a PC and the R&S PR100 is dis-
cussed here. This LAN connection can be used to input all of the SCPI commands and
observe the responses. UDP streams cannot be monitored in this manner.

For illustrative purposes, it is assumed that either the IP address and subnet mask, or
DHCP is enabled and hostname is known. See Figure 7-1 for a description of how to
set these parameters in case they are not known.

It is also assumed that the telnet client is installed on the PC.

● Connect the LAN cable to the PC and the R&S PR100 (direct connection), or con-
nect the R&S PR100 to the local area network. The R&S PR100 will automatically
detect crossed and uncrossed LAN cables.

● In case of a direct connection or local area network without DHCP server, set the
IP addresses and subnet masks for the R&S PR100 and PC so that a connection
can be established.

● In case of a local area network connection with DHCP server, set the R&S PR100
to DHCP.

● Open a command prompt console and ping the R&S PR100 as follows:
ping -a 172.17.75.1
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The parameter '-a' returns the hostname of R&S PR100. If using DHCP, replace
172.17.75.1 with the appropriate hostname.

● If the connection is working, open a telnet connection on the PC as follows:
telnet -t vt100 172.17.75.1 5555
where 5555 is the SCPI port number.

● In the telnet window, enter the SCPI command
*IDN? (+Return)
and the receiver should respond with
"Rohde&Schwarz", instrument type, serial number, firmware version.

You might need to enter *IDN? several times before the receiver responds.
For the 1st command *IDN? command entered, you will not see the text that is typed
appear on the window.

Associated SCPI commands :

DHCP on / off SYSTem:COMMunicate:SOCKet:DHCP[:STATe] on page 361

Gateway SYSTem:COMMunicate:LAN:GATeway on page 359

Subnet mask SYSTem:COMMunicate:LAN:SUBMask on page 360

IP address SYSTem:COMMunicate:SOCKet:ADDRess on page 361

Port SYSTem:COMMunicate:SOCKet:PORT on page 362

Query MAC address SYSTem:COMMunicate:LAN:ETHernet? on page 359

Setting the LAN parameters

Method 1

Method 1 always works but requires the following serial cable to set the IP address,
subnet mask, port or DHCP settings:

R&S part number 4070.4230.02

● The R&S serial cable is used to connect the R&S PR100 to a PC. This cable car-
ries RS232 communication lines.

● A PC or laptop with a COM port (D-Sub, 9 pins)
● A terminal program on the PC, e.g. Hyperterminal, Teraterm or SecureCRT.

For PCs without a COM port, a USB-to-RS232 adapter cable can be used together
with the R&S serial cable.
The LAN cable can remain connected while setting the LAN parameters, but the
R&S PR100 cannot be addressed since the required TCPIP services are not running in
this mode.

● Launch Hyperterminal
● In Hyperterminal, configure the RS232 connection as follows:
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Figure 7-1: RS232 settings for the AUX connection

● Switch off the R&S PR100
● Connect the R&S serial cable to the R&S PR100 on the following port:

AUX2
● Make Hyperterminal the active window by clicking on it (top bar blue, not gray)
● Repeatedly press the spacebar on the PC while switching on the R&S PR100
● The following screen should appear in Hyperterminal:
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Figure 7-2: Terminal with network settings

● Modify the IP address, subnet mask, port and DHCP as required
● Start the R&S PR100 with S
● It can also be started with F, but note that this will delete all of the user settings

Method 2

Method 2 assumes that the R&S PR100 can be addressed via TCP (i.e. the IP
address, etc. are known). An additional cable is not required.

● Set up a telnet connection to the R&S PR100
● Enter the commands for the required changes in a single line, e.g.:

SYST:COMM:SOCK:ADDR "127.10.290.11"; :SYST:COMM:LAN:SUBM "255.0.0.0"
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The reason for entering the commands in a single line is that command lines (unlike
queries) are executed as a whole; all commands in the line are either executed jointly
or rejected.
Command lines for LAN settings modification are executed immediately. If each TCP
command is sent in a separate line, there is the risk that the user will be blocked out of
the LAN connection if the R&S PR100 becomes inaccessible after executing the first
line.

● After execution of the TCP modification, the existing TCP connection terminates
because the R&S PR100 is now accessible via the new address

● To test this, set up a telnet connection using the new settings
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