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Key features

1 Welcome to the avionics options

The avionics options are firmware applications that add functionality to generate sig-
nals in accordance with the related avionic standard.

This user manual contains a description of the functionality that the application pro-
vides, including remote control operation.

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S SMBV100B user manual. The latest version is available at:

www.rohde-schwarz.com/manual/SMBV100B

Installation

You can find detailed installation instructions in the delivery of the option or in the
R&S SMBV100B service manual.

O KEY fRATUMES...coiii i e e e e e e a e e e e e 7
e Accessing the avioniCs dialog.........ceeeviiiiiiiiiiiicciriie e —————— 8
L I VAV o F= | o [ SR SOORRRt 9
@  DoCUMENTALION OVEIVIEW. .....uiiiieiiee et e e e e e e e e e e e e 9
L IS Toto] o TP U PP PUPP P UPRPRPPN: 11
®  NOES ON SCrEENSNOLS. ... et e e e eaan 11

1.1 Key features

Common key features and features that are specific to the avionic option are as fol-
lows:

ILS key features

Option R&S SMBVB-K151 is a firmware application that adds functionality to generate
signals in accordance with the ground-based instrument landing system (ILS). It pro-
vides lateral and vertical guidance to an aircraft approaching and landing on a runway.
R&S SMBVB-K151 key features are:

® Emulation of instrument landing system (ILS)

® Generating ILS signal components: glide slope, localizer and marker beacons

ICAO standard carrier frequencies and user-defined carrier frequencies
Adjustable COM/ID settings.

VOR key features

The R&S SMBVB-K152 is a firmware application that adds functionality to generate
signals in accordance with the VHF Omnidirectional radio range radio navigation sys-
tem. VOR determines the aircraft position by receiving radio signals from a network of
ground beacons.

User Manual 1178.9178.02 — 10 7
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Accessing the avionics dialog

R&S SMBVB-K152 key features are:

® Emulation of VHF omnidirectional radio range (VOR)

® |CAO standard carrier frequencies and user-defined carrier frequencies
® User-defined position settings

Adjustable COM/ID settings

DME key features

The R&S SMBVB-K153 is a firmware application that adds functionality to generate
signals in accordance with the distance measuring equipment (DME) for aircraft. DME
measures the slant range distance between the vessel and a fixed ground-based sta-
tion.

The most important R&S SMBVB-K153 features at a glance:

® DME system emulation

® Generating DME interrogation signals and reply signals

® |CAO standard carrier frequencies and user-defined carrier frequencies

® Adjustable COM/ID settings

® Testing echo rejection, velocity tracking and simulating flights

Real-time simulation

Changing a parameter in the avionic standards causes an instant signal change in the
R&S SMBV100B. There is no extra measurement cycle to calculate the RMS value of
the baseband signal to set the correct RF level.

If the avionics standard is activated for the first time, or after every subsequent on/off
sequence, the measurement cycle will take place to determine the correct RF level.
Every subsequent parameter change in the avionic standard is performed without
another measurement cycle to provide a continuous signal output.

1.2 Accessing the avionics dialog

To open the dialog with avionics settings

» In the block diagram of the R&S SMBV100B, select "Baseband" >
"ILS"/"VOR"/"DME".

A dialog box opens that displays the provided general settings of the selected stan-
dard.

The signal generation is not started immediately. To start signal generation with the
default settings, select "State" > "On".

User Manual 1178.9178.02 — 10 8



R&S®SMBVB-K151/-K152/-K153 Welcome to the avionics options

Documentation overview

1.3 What's new

This manual describes firmware version FW 5.30.305.57 and later of the
R&S®SMBV100B.
Compared to the previous version, it provides the new features listed below:

® Fixed input connector of the external trigger signal for DME signal generation, see
"Input Source" on page 59.

® |LS signal generation of CSB (carrier and sidebands) signals only, see "ILS sig-
nals" on page 15 and "CSB signal" on page 18.

® |LS marker beacons COM/ID settings and remote commands removed since not
supported.

® Editorial changes

1.4 Documentation overview

This section provides an overview of the R&S SMBV100B user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/smbv100b

1.4.1 Getting started manual

Introduces the R&S SMBV100B and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc. A printed version is delivered with the instrument.

1.4.2 User manuals and help

Separate manuals for the base unit and the software options are provided for down-
load:

® Base unit manual
Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control com-
mands with programming examples, and information on maintenance, instrument
interfaces and error messages. Includes the contents of the getting started manual.

® Software option manual
Contains the description of the specific functions of an option. Basic information on
operating the R&S SMBV100B is not included.

The contents of the user manuals are available as help in the R&S SMBV100B. The
help offers quick, context-sensitive access to the complete information for the base unit
and the software options.
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1.4.3

1.4.4

1.4.5

1.4.6

1.4.7

1.4.8

Documentation overview

All user manuals are also available for download or for immediate display on the inter-
net.

Service manual

Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):

https://gloris.rohde-schwarz.com

Instrument security procedures

Deals with security issues when working with the R&S SMBV100B in secure areas. It
is available for download on the internet.

Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

Specifications and product brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S SMBV100B. It also lists the firmware applications and their
order numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/smbv100b

Calibration certificate

The document is available on https://gloris.rohde-schwarz.com/calcert. You need the
device ID of your instrument, which you can find on a label on the rear panel.
Release notes and open source acknowledgment

The release notes list new features, improvements and known issues of the current
software version, and describe the software installation.
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Notes on screenshots

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.

www.rohde-schwarz.com/firmware/smbv100b

1.4.9 Application notes, application cards, white papers, etc.

These documents deal with special applications or background information on particu-
lar topics.

For some application sheets, see also:

www.rohde-schwarz.com/application/smbv100b

1.4.10 Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@Rohde-Schwarz

1.5 Scope

Tasks (in manual or remote operation) that are also performed in the base unit in the
same way are not described here.

In particular, it includes:

® Managing settings and data lists, like saving and loading settings, creating and
accessing data lists, or accessing files in a particular directory.

® Information on regular trigger, marker and clock signals and filter settings, if appro-
priate.

® General instrument configuration, such as checking the system configuration, con-
figuring networks and remote operation

® Using the common status registers

For a description of such tasks, see the R&S SMBV100B user manual.

1.6 Notes on screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as many as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.
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Notes on screenshots

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.
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2 About avionics

This section summarizes information on avionics standards supported at the
R&S SMBV100B. Also, it links detailed information on the avionic standard supported
at the R&S SMBV100B.

Overview of avionics standards

® Landing systems: ILS (Instrument Landing System)
Landing systems are ground-based approach systems that provide precision guid-
ance to aircraft approaching and landing on a runway.
For more information, see Section 3, "Generating ILS signals", on page 14.

e Radio/Flight navigation systems: VOR (VHF Omnidirectional Radio), DME (Dis-
tance measuring equipment)
The radio navigation systems are aircraft systems that support the pilots to deter-
mine the aircraft positions and stay on course.
For more information, see Section 4, "Generating VOR signals", on page 38 and
Section 5, "Generating DME signals", on page 48.
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About ILS

3 Generating ILS signals

This section provides information on instrument landing system (ILS) signal generation
with the R&S SMBV100B. This information includes required options, background
information on ILS, generation of ILS signals, configuration and settings.

®  ReqUINEd OPLIONS....cuiiiiiiccccee e e e e e e e e e e e e e e e e e e ee e eaaaara—— 14
L o Yo TU 1 0 TSRS 14
e ILS configuration and SEttNGS. .. . .uuueiiiiiiiiiiii e 18

3.1 Required options

The basic equipment layout for generating ILS signals includes:
® Base unit

® Baseband real-time extension (R&S SMBVB-K520)

® Digital standard ILS (R&S SMBVB-K151)

3.2 AboutILS

During the landing approach, the aircraft uses the instrument landing system (ILS) to
monitor the correct approach path to the runway.

ILS-Glide Slope
90 Hz

ILS-Localizer ) L ! -~
90 Hz P \LTJ
- - { 150 Hz
T Ideal :
Landing
ILS-Glide Slope
150 Hz

Approach
Figure 3-1: Approach navigation using instrument landing system (ILS) [1TMA193]

An ILS consists of three independent components:
® The glide slope (GS) component is for vertical guidance.
® The localizer (LOC or LLZ) component is for horizontal guidance.

e Optionally, the marker beacons (MB) component to provide distance information
from the runway.
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About ILS

ILS signals

ILS signals are amplitude modulated (AM) radio frequency signals. The carrier fre-
quencies f, range from about 100 MHz to 340 MHz, see Table 3-1. The modulation sig-
nals are tones with frequencies f; = 90 Hz and f, = 150 Hz.

During operation, an ILS sends a reference signal CSB (carrier and sidebands) and a
signal for comparison SBO (sidebands only). The 90 Hz tone and the 150 Hz tone typi-
cally have the same modulation depth within these signals. Note that the

R&S SMBV100B supports CSB signhal generation only. The figures Figure 3-2 and Fig-
ure 3-3 illustrate the spectrum of the CSB signal and the SBO signal.

pA

A & dh
HH BH OB

Figure 3-2: CSB signal spectrum

1, 5 = Lower sideband f, - f, and upper sideband f; + f,
2, 4 = Lower sideband f. - f; and upper sideband f; + f,
3 = Carrier f;

pA

—
N
\4

Figure 3-3: SBO signal spectrum

1, 4 = Inverted lower sideband f; - f, and inverted upper sideband f; + f,
2, 3 = Lower sideband f; - f; and upper sideband f; + f,

Glide slope component

The glide slope transmitter is located near the end of the runway. The location is near-
est to the start of the aircraft approach.

Typically, vertically aligned antennas transmit two intersecting main beams on top of
one another at carrier frequencies between 329 MHz and 335 MHz, see Table 3-1.
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About ILS

The top beam is usually modulated at 90 Hz and the beam below at 150 Hz [1MA193].
The information on position is provided after demodulation of the beam signals by eval-
uating the difference in depth of modulation (DDM).

The following scenarios are possible:

® A predominance of the 90 Hz beam indicates that the aircraft is too high and needs
to descend.

® A predominance of the 150 Hz beam indicates that the aircraft is too low and
needs to climb.

® |f the signal strength from both beams is equal, the aircraft is in the center and on
the right course.

Localizer component

The localizer transmitter is located near the end of the runway (nearest to the start of
the aircraft approach). Typically, horizontally aligned antennas transmit two intersecting
main beams beside one another at carrier frequencies between 108 MHz and 112
MHz. As seen from the approaching aircraft coming in for a landing, the left beam is
usually modulated at 90 Hz and the right beam at 150 Hz [1MA193].

The information on position is provided after demodulation of the beam signals by eval-
uating the difference in depth of modulation (DDM). The following scenarios are possi-

ble:

® Predominance of the 90 Hz beam: the aircraft is too far to the left and must turn to
the right

® Predominance of the 150 Hz beam: the aircraft is too far to the right and must turn
to the left

® The signal strength from both beams is equal: the aircraft is in the center, on the
right course.

Clearance
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About ILS

Marker beacons component

Marker beacon receivers are used for a rough distance measurement. They are availa-
ble only for some ILS installations [1MA193].

75 m to 450 m
Ideal: 7.2 km

Lol Operational:
: --., 6.5kmto 11.1 km

Runway
centerline

Inner
marker
3000 Hz

Runway
threshold

Middle
marker
1300 Hz

Figure 3-4: Marker beacon placement and distance to runway

Marker beacon receivers decode audio signals and provide output signals to identify
one of the three marker beacons near the runway. They transmit a narrow beam width
at 75 MHz carrier frequency in a vertical direction. Each of them has a different distinct
modulation code to allow the receiver to identify which one it is flying over [1MA193].

The flight equipment typically supports both visual identification (color of the marker
beacon) and audio tone identification to determine the current flight position. The audio
pairing or visual pairing of marker beacons is as follows:

® The outer marker flashes BLUE in the cockpit at 400 Hz (“relaxed” tone).
® The middle marker flashes AMBER in the cockpit at 1300 Hz (“hurried” tone).
® The inner marker flashes WHITE in the cockpit at 3000 Hz (“urgent” tone).

Related Settings

® Section 3.3.2, "ILS glide slope settings", on page 20
® Section 3.3.3, "ILS localizer settings", on page 26
® Section 3.3.4, "ILS marker beacons settings", on page 35

ILS channel frequencies

The column notations in the table below are as follows:
® Chan. = ICAO channel number

® LOC freq. = ILS localizer frequency (MHz)

® GS freq. = ILS glide slope frequency (MHz)
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3.3

ILS configuration and settings

Table 3-1: ILS ICAO channels and frequencies (MHz)

Chan. |LOC freq. | GS freq. Chan. |LOC freq. | GS freq. Chan. |LOC freq. | GS freq.
18X 108.10 334.70 32X 109.50 332.60 46X 110.90 330.80
18Y 108.15 334.55 32Y 109.55 332.45 46Y 110.95 330.65
20X 108.30 334.10 34X 109.70 333.20 48X 111.10 331.70
20Y 108.35 333.95 34Y 109.75 333.05 48Y 111.15 331.55
22X 108.50 329.90 36X 109.90 333.80 50X 111.30 332.30
22Y 108.55 329.75 36Y 109.95 333.65 50Y 111.35 332.15
24X 108.70 330.50 38X 110.10 334.40 52X 111.50 332.90
24Y 108.75 330.35 38Y 110.15 334.25 52Y 111.55 332.75
26X 108.90 329.30 40X 110.30 335.00 54X 111.70 333.50
26Y 108.95 329.15 40Y 110.35 334.85 54Y 111.75 333.35
28X 109.10 331.40 42X 110.50 329.60 56X 111.90 331.10
28Y 109.15 331.25 42Y 110.55 329.45 56Y 111.95 330.95
30X 109.30 332.00 44X 110.70 330.20

30Y 109.35 331.85 44Y 110.75 330.05

ILS configuration and settings

Option: R&S SMBVB-K151

Access:

» Select "Baseband" > "ILS".

The remote commands required to define ILS settings are described in Section 7.3,
"ILS commands", on page 99.

CSB signal

By default, the R&S SMBV100B generates an ILS glide slope signal. This signal is a
CSB (carrier and sidebands) signal with a carrier frequency of 344.7 MHz or ICAO
channel 18X. The dual-tone low-frequency signal has frequencies 90 Hz and 150 Hz
and a balanced modulation at SDM of 80 %.

Settings:

0 General SEHINGS. . .co e a e 19
o ILS glide Slope SettingS. ... e 20
®  |LS [0CAlIZEr SENGS. ...eiiiiiiiiiiie et 26
o |LS marker beacons SettiNgS......c.uueiii i 35
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ILS configuration and settings

3.3.1 General settings
This section provides settings to configure general ILS components.

Access:

» Select "ILS" > "General".

ILS Glidescope Configuration

Trigger In | Clock .
[} General Aot e Amplitude
Set To .
j Default GRE“" | Save... |

ILS Component

Glide Slopev
Carrier Freguency

Carrier Frequency Mode Carrier Frequency
User Defined 334.700 000 000 MHz

The dialog provides general settings of the ILS standard, the default and the "Save/
Recall" settings.

Changing a parameter in the avionic standards causes an instant signal change in the
R&S SMBV100B. There is no extra measurement cycle to calculate the RMS value of
the baseband signal to set the correct RF level.

If the avionics standard is activated for the first time, or after every subsequent on/off
sequence, the measurement cycle will take place to determine the correct RF level.
Every subsequent parameter change in the avionic standard is performed without
another measurement cycle to provide a continuous signal output.

Settings:

5] = 1 (T 19
L= S o 3 L= = 10 | O 19
SNV Y= || N 20
]IS 0o 1] o701 o =Y o | SRRSO 20
State

Activates the avionic standard.

Activation of the standard deactivates a previously active avionic standard. The
"VOR/ILS/DME > Carrier Frequency" setting is applied automatically to the RF "Fre-
quency" and displayed in the status bar.

Remote command:
<subsystem>:STATe on page 99

Set To Default

Calls the default settings. The table below lists the default values of the main parame-
ters.
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3.3.2

ILS configuration and settings

Standard Parameter Value
VOR/ILS/DME State Not affected by "Set to default"
VOR Carrier Frequency Mode User Defined
Carrier Frequency 108.000000 MHz
ILS ILS Component Glide Slope (GS)
ILS GS > Carrier Frequency Mode User Defined
ILS GS > Carrier Frequency 334.700000 MHz
DME DME Mode Interrogation
Channel Mode X Channel
Carrier Frequency 1.025 GHz

Remote command:
<subsystem>:PRESet on page 97

Save/Recall

Opens the "Save/Recall" dialog that is the standard instrument function for saving and
recalling the complete dialog-related settings in a file. The provided navigation possibil-
ities in the dialog are self-explanatory.

The settings are saved in a file with a predefined extension. You can define the file-
name and the directory, in that you want to save the file.

See also section "Saving and recalling settings" in the R&S SMBV100B user manual.

Remote command:
<subsystem>:SETTing:CATalog on page 98
<subsystem>:SETTing:DELete on page 98
<subsystem>:SETTing:LOAD on page 98
<subsystem>:SETTing:STORe on page 98

ILS Component
Sets the ILS component.

"Glide slope" Enables the glide slope.
"Localizer" Enables the localizer.

"Marker Beacons"
Enables the marker beacons.

Remote command:
[ :SOURce<hw>] [ :BB] : ILS:TYPE on page 99

ILS glide slope settings

Access:

1. Select "ILS" > "General".
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ILS configuration and settings

2. Select "ILS Component" > "Glide Slope".

Settings:

0 General SEHINGS. ...ooi e a e 21
®  SigNAl SEENGS. .. eeeiiii e 22
o AMPlItUde SEINGS. ..o e s 24

3.3.2.1 General settings

Access:

» Select "ILS" > "General".

ILS Glidescope Configuration

Trigger In | Clock .
[} General stop Amplitude
Set To \
|I Default eRecall | Save... |

ILS Component

Glide Slopev
Carrier Frequency

Carrier Frequency Mode 2 Carrier Frequency
User Defined 334.700 000 000 MHz

This dialog provides carrier frequency settings related to the ILS glide slope com-
ponent of the ILS signal.

Settings:

Carrier FrequenCy MOUE. ... ..ot 21
L0714 4 1Y il (= To [T o Lo SRR 21
107X @ @1 s =g o1 SRS 22
Sync with Glide Slope/ Sync with LOCAlIZET.......cccceeeeiiiiiiciiiiieeeeee e, 22

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

Select "Carrier Frequency Mode > ICAQO" to set a standard ILS frequency channel. If
you want to couple carrier frequencies of ILS glide slope and localizer components,
enable Sync with Glide Slope/ Sync with Localizer.

"User Defined" Activates user-defined variation of the carrier frequency.

"ICAO" Activates variation in predefined steps according to standard ILS
transmitting frequencies (see Table 3-1).

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : FREQuency : MODE on page 103

Carrier Frequency
Requires "Carrier Frequency Mode" > "User Defined".
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Sets the carrier frequency of the signal.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : FREQuency on page 103

ICAO Channel
Requires "Carrier Frequency Mode" > "ICAQO".

Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

For an overview of the ILS ICAO channel frequencies, see Table 3-1.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : ICAO:CHANnel on page 104

Sync with Glide Slope/ Sync with Localizer

Activates synchronization of the ILS glide slope with the ILS localizer carrier frequency
or vice versa.

If "Carrier Frequency Mode" > "User", the ILS glide slope carrier frequency is applied to
the ILS localizer carrier frequency or vice versa.

If "Carrier Frequency Mode" > "ICAQ", the ILS glide slope ICAO channel is applied to
the ILS localizer ICAO channel or vice versa. The ILS glide slope/localizer frequency of
the ICAO channel (Table 3-1) is set automatically.

Remote command:

[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : FREQuency:SYNChronize[:STATe]
on page 103

[:SOURce<hw>] [:BB] :ILS:LOCalizer:FREQuency:SYNChronize[:STATe]
on page 113

Signal settings

Access:

1. Select "ILS Component" > "Glide Slope". See Section 3.3.2, "ILS glide slope set-
tings", on page 20.

2. Select "ILS" > "Signal".

ILS Glidescope Configuration

Trlgger In clock
m Slgnal AmpIItUde

Operating Mode DDM Polarity
Norm 90 Hz- 150 Hz

Up Frequency Down Frequency
90.00 Hz 150.00 Hz

Up/Down Phase

0.00 deg
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ILS configuration and settings

This dialog provides modulation signal settings related to the ILS glide slope com-
ponent of the ILS signal.

Settings:

Operating MOE........cooeiiiiiiiiccceie et s e e e e e e eaeaaaaaeeeeeeeeereeearanes 23
D]\ I o] F= T4 Y2 23
O I =0 [0 T=Y o T3S 23
DOWN FrEQUENCY ...ttt e e e e e s e s r e e e e e e e e e e e s annnns 23
UD/DOWN PRASE...ciiiiiiiii i ittt e ettt e e e e e e e e s s st ar e e e e e aaaeeesseannnsenneneeees 24

Operating Mode
Selects the operating mode for the ILS glide slope modulation signal.

"Norm" ILS glide slope modulation is active.

"90 HZz" Amplitude modulation of the output signal with the upper lobe signal
component (90 Hz signal content) of the ILS glide slope signal.

The modulation depth of the 90 Hz signal results from the settings of
the parameters Sum of Depth and DDM Depth according to:
® "Fly > Down"

AM (90 Hz) = 0.5 x (SDM + DDM % 100 %)

. IIFIy > Upll
AM (90 Hz) = 0.5 x (SDM - DDM x 100 %)
"150 Hz" Amplitude modulation of the output signal with the lower lobe signal

component (150 Hz signal content) of the ILS glide slope signal.

The modulation depth of the 150 Hz signal results from the settings of
parameters Sum of Depth and DDM Depth according to:
® "Fly > Down"
AM (150 Hz) = 0.5 x (SDM + DDM x 100 %)
e "Fly>Up"
AM (150 Hz) = 0.5 x (SDM - DDM x 100 %)
Remote command:
[:SOURce<hw>] [:BB] : ILS[:GS|GSLope] : MODE on page 105

DDM Polarity
Defines the polarity for DDM calculation, see "DDM Depth" on page 25.

Remote command:
[ :SOURce<hw>] [:BB] :ILS[:GS|GSLope] : DDM: POLarity on page 102

Up Frequency
Sets the modulation frequency of the upper antenna lobe.

Remote command:
[ :SOURce<hw>] [:BB]:ILS[:GS|GSLope] :ULOBe [ : FREQuency] on page 106

Down Frequency
Sets the modulation frequency of the lower antenna lobe.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : LLOBe [ : FREQuency] on page 104
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Up/Down Phase
Sets the phase between the modulation signals of the upper and lower antenna lobe.

The zero crossing of the lower lobe (150Hz) signal serves as a reference. The angle
refers to the period of the signal of the lower antenna lobe.

Remote command:
[:SOURce<hw>] [:BB]:ILS[:GS|GSLope] : PHASe on page 105

3.3.2.3 Amplitude settings

Access:

1. Select "ILS Component" > "Glide Slope". See Section 3.3.2, "ILS glide slope set-
tings", on page 20.

2. Select "ILS" > "Amplitude”.

ILS Glidescope Configuration — X
Fly Mode
Upv
Sum of Depth DDM - SDM Coupling
80.0 % Fixed DDM
DDM Step
Decimal |
DDM Current DDM Depth
0.0 pA 0.0000
DDM Logarithmic DDM Percent
0.0000dB 0.00 %

This dialog provides amplitude settings related to the ILS glide slope component of
the ILS signal.

Settings:

SUM Of DEPEN. e e e e e e e e e e e e e e e e e aaeeeeeeenannnes 24
1 1Y/ T Yo [ T SRR 25
L1310 = o S 25
)13 1Y 0y =Y o | SRR 25
1 7Y o) 1 o PP 25
)]0V oY = 1 o (O EERRRRR 25
DDM PEICENT.....eeeeeeeieiie ettt e e e e e e e et e et e et e e e e e e e e e e e e eeeeeaeas 26
(D111 B 1Y I o TU o] 11 o TN 26

Sum of Depth
Sets the arithmetic sum of the modulation depths of the upper lobe (90 Hz) and lower
lobe (150 Hz) ILS glide slope signal contents.

The RMS modulation depth of the sum signal depends on the phase setting of both
modulation tones.
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ILS configuration and settings

Remote command:
[ :SOURce<hw>] [:BB] :TLS[:GS|GSLope] : SDM on page 105

Fly Mode
Selects the simulation mode for the ILS glide slope modulation signal. A change of the
setting automatically changes the sign of the DDM value.

This setting simulates the direction in which the pilot has to correct the course.

"Up" The 150 Hz modulation signal is predominant, the DDM value is neg-
ative (the airplane is too low, it must climb).

"Down" The 90 Hz modulation signal is predominant, the DDM value is posi-
tive (the airplane is too high, it must descend).

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: DIRection on page 101

DDM Step

Selects the variation of the DDM values.

"Decimal" Decimal variation according to the current cursor position.

"Predifined" Variation in predefined steps according to the standardized DDM val-
ues.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: STEP on page 102

DDM Current
Sets the current of the ILS indicating the instrument corresponding to the DDM value.
The instrument current is calculated according to:

DDM Current pA = DDM Depth [%] x 857,125 pA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: CURRent on page 100

DDM Depth
Sets the difference in depth of modulation between the upper lobe (90 Hz) and the
lower lobe (150 Hz) tone of the ILS glide slope modulation signal.

The DDM value is calculated with the formula:
e "DDM Polarity" > "90 Hz - 150 Hz":

DDM = [AM (90 Hz) - AM (150 Hz)] / 100%
e "DDM Polarity" > "150 Hz - 90 Hz":

DDM = [AM (150 Hz) - AM (90 Hz)]/ 100%

A variation of the DDM value automatically leads to a variation of the value of the
instrument current and the DDM value in dB.

Remote command:
[ :SOURce<hw>] [:BB]:ILS[:GS|GSLope] :DDM[ : DEPTh] on page 102

DDM Logarithmic
Sets the DDM value in dB. The dB value is calculated according to:
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DDM dB = 20 x LOG [(SDM+DDMx100%) / (SDM-DDMx100%)]
A variation of the value automatically leads to a variation of the DDM value and the
instrument current.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: LOGarithmic on page 101

DDM Percent
Sets the difference in depth of modulation between the upper lobe (90 Hz) and the
lower lobe (150 Hz) tone of the ILS glide slope modulation signal.

The DDM value in percent is calculated as follows:
e "DDM Polarity" > "90 Hz - 150 Hz":

DDM = [AM (90 Hz) - AM (150 Hz)]
e "DDM Polarity" > "150 Hz - 90 Hz":

DDM = [AM (150 Hz) - AM (90 Hz)]

A variation of the DDM value automatically leads to a variation of the value of the
instrument current and the DDM value in dB.

Remote command:
[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM: PCT on page 101

DDM - SDM Coupling
Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see below).

"Fixed DDM" The absolute DDM value stays constant, if the SDM is changed.

"Coupled to SDM"
The absolute DDM value changes, if the SDM is changed. The DDM
value expressed in dB stays constant.

Remote command:
[:SOURce<hw>] [:BB]:ILS[:GS|GSLope] :DDM: COUPling on page 100

3.3.3 ILS localizer settings

Access:
1. Select "ILS" > "General".

2. Select "ILS Component" > "Localizer".

Settings:

@ General SEHINGS.....coo i a e 27
®  SigNal SEHINGS...ci i i ————————————— 28
0 AMPIItUAE SEINGS. ..o —————————— 30
L I OO 11V 1 1 =T~ 1 1 o [ U EURS 32
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3.3.3.1

ILS configuration and settings

General settings

Access:

» Select"ILS > General".

ILS Localizer Configuration

Trigger In | Clock .
[} General siop (b Amplitude | COM/ID
j SEl eRecall | Save... |

Default
ILS Component

. Al
Localizer
Carrier Frequency

Carrier Frequency Mode Carrier Frequency
User Defined 108.100 000 000 MHz

This dialog provides carrier frequency settings of the ILS localizer component of
the ILS signal.

Settings:

Carrier FreqUeNCY MOGE...........oooiiiiieeeicccreie e e e as 27
(071 44 (=Tl o (Yo [ U= o o3 U UURRRP 27
107X 2 0 - o 1o =Y SRR 27
Sync with Glide Slope/ Sync with LOCaliZer ..o 28

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user-defined variation of the carrier frequency.

"ICAO" Activates variation in predefined steps according to standard ILS
transmitting frequencies (see Table 3-1).
Select the ICAO Channel to set a standard ILS frequency channel. If
you want to couple carrier frequencies of ILS glide slope and localizer
components, enable General settings.

Remote command:
[:SOURce<hw>] [:BB]:ILS:LOCalizer:FREQuency:MODE on page 113

Carrier Frequency
Requires "Carrier Frequency Mode" > "User Defined".

Sets the carrier frequency of the signal.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:FREQuency on page 113

ICAO Channel
Requires "Carrier Frequency Mode > ICAQ".

Sets the ICAO channel and the corresponding transmitting frequency.
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If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

For an overview of the ILS ICAO channel frequencies, see Table 3-1.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:ICAO:CHANnel on page 114

Sync with Glide Slope/ Sync with Localizer

Activates synchronization of the ILS glide slope with the ILS localizer carrier frequency
or vice versa.

If "Carrier Frequency Mode" > "User", the ILS glide slope carrier frequency is applied to
the ILS localizer carrier frequency or vice versa.

If "Carrier Frequency Mode" > "ICAQ", the ILS glide slope ICAO channel is applied to
the ILS localizer ICAO channel or vice versa. The ILS glide slope/localizer frequency of
the ICAO channel (Table 3-1) is set automatically.

Remote command:

[ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : FREQuency:SYNChronize[:STATe]
on page 103

[ :SOURce<hw>] [:BB] : ILS:LOCalizer:FREQuency:SYNChronize[:STATe]
on page 113

Signal settings

Access:

1. Select "ILS Component" > "Localizer". See Section 3.3.3, "ILS localizer settings",
on page 26.

2. Select "ILS" > "Signal".

ILS Localizer Configuration

Trlggerln Clock
m Slg"al AmpIItUdE CoMB

Operating Mode DDM Polarity
Norm 90 Hz- 150 Hz
Left Frequency Right Frequency
90.00 Hz 150.00 Hz
Left/Right Phase
0.00 deg

This dialog provides audio signal and modulation settings related to the ILS local-
izer component of the ILS signal.
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Settings:

OPErating MOTE.....ccco ittt e et e e sttt e e e s sbe e e e e e s aabreeeenaas 29
[0 /I oo ] = 1SS 29
Y i Yo [T o o R 29
(1o | L A o (= Te (U 1= T2 29
(Y37 e LS d g B TT= TSP 30

Operating Mode
Selects the operating mode for the ILS localizer modulation signal.

"Norm" ILS localizer modulation is active.

"90 HZ" Amplitude modulation of the output signal with the left lobe (90 Hz)
signal component of the ILS localizer signal.

The modulation depth of the 90 Hz signal results from the settings of
parameters Sum of Depth and DDM Depth according to:

® "Fly > Right"
AM (90 Hz) = 0.5 x (SDM + DDM % 100 %)
e "Fly > Left"
AM (90 Hz) = 0.5 x (SDM - DDM x 100 %)
"150 Hz" Amplitude modulation of the output signal with the right lobe (150 Hz)

signal component of the ILS localizer signal.

The modulation depth of the 150 Hz signal results from the settings of
parameters Sum of Depth and DDM Depth according to:
e "Fly" = "Right"
AM (150 Hz) = 0.5 x (SDM + DDM % 100 %)
e "Fly" ="Left"
AM (150 Hz) = 0.5 x (SDM - DDM % 100 %)

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:MODE on page 114

DDM polarity
Defines the polarity for DDM calculation, see "DDM Depth" on page 31.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:DDM: POLarity on page 112

Left Frequency
Sets the modulation frequency of the antenna lobe arranged at the left viewed from the
air plane.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:LLOBe [ : FREQuency] on page 114

Right Frequency
Sets the modulation frequency of the antenna lobe arranged at the right viewed from
the air plane.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:RLOBe [ : FREQuency] on page 115
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Left/Right Phase

Sets the phase between the modulation signals of the left and right antenna lobe. The
zero crossing of the right lobe (150 Hz) signal serves as a reference. The angle refers
to the period of the signal of the right antenna lobe.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:PHASe on page 115

3.3.3.3 Amplitude settings

Access:

1. Select "ILS Component" > "Localizer". See Section 3.3.3, "ILS localizer settings”,
on page 26.

2. Select "ILS" > "Amplitude”.

ILS Localizer Configuration

[ S — | X |
T e 0 -~ )
Fly Mode
Left
Sum of Depth DDM - SDM Coupling
40.0 % Fixed DDM
DDM Step
Decimal
DDM Current DDM Depth
0.0 pA 0.0000
DDM Logarithmic DDM Percent
0.0000dB 0.00 %

This dialog provides amplitude settings related to the ILS localizer component of
the ILS signal.

Settings:

Y21V o T [ S 30
T 00 0T o 9.1=T ) 1 o USSR 31
DDM - SDM COUPHNG. . .utttteeeiiitieie ettt st e st e e e s abe e e e e s ebeeeeessanneeeeean 31
1D 1Y S (=Y o S 31
[T I OBy Y o | SRS 31
[T 0T o 1 o SRR 31
DDM LOGArtNMIC. ...ueeeiee ettt et e s e b e e s e e e e e 32
1DV =T o= o S 32
Fly Mode

Selects the simulation mode for the ILS localizer modulation signal. A change of the
setting automatically changes the sign of the DDM value.

This setting simulates the direction in which the pilot has to correct the course.
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"Left" The 150 Hz modulation signal is predominant, the DDM value is neg-
ative (the airplane is too far to the right, it must turn to the left).

"Right" The 90 Hz modulation signal is predominant, the DDM value is posi-
tive (the airplane is too far to the left, it must turn to the right).

Remote command:
[ :SOURce<hw>] [:BB] : ILS:L0OCalizer:DDM:DIRection on page 110

Sum of Depth
Sets the arithmetic sum of the modulation depths of the left lobe (90 Hz) and right lobe
(150 Hz) ILS localizer signal contents.

The RMS modulation depth of the sum signal depends on the phase setting of both
modulation tones.

The "Sum of Depth" and "COM/ID > Depth" must be smaller than 100 %.

Remote command:
[:SOURce<hw>] [:BB] : ILS:LOCalizer:SDMon page 115

DDM - SDM Coupling
Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see below).

"Fixed DDM" The absolute DDM value stays constant, if the SDM is changed.

"Coupled to The absolute DDM value changes, if the SDM is changed. The DDM
SDM" value expressed in dB stays constant.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:DDM: COUPling on page 110

DDM Step

Selects the variation step of the DDM values.

"Decimal" Decimal variation according to the current cursor position.

"Predifined" Variation in predefined steps according to the standardized DDM val-
ues.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:DDM: STEP on page 112

DDM Current
Sets the current of the ILS indicating instrument corresponding to the DDM value. The
instrument current is calculated according to:

DDM pA = DDM x 967.75 pA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:DDM: CURRent on page 110

DDM Depth

Sets the difference in depth of modulation (DDM) between the signal of the left lobe
(90 Hz) and the right lobe (150 Hz) of the ILS localizer modulation signal.
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The DDM value in percent is calculated as follows:
e "DDM Polarity > 90 Hz - 150 Hz" (default setting):
DDM = [AM (90 Hz) - AM (150 Hz)] / 100 %
e "DDM Polarity > 150 Hz - 90 Hz":
DDM = [AM (150 Hz) - AM (90 Hz)] / 100 %
A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:DDM[:DEPTh] on page 112

DDM Logarithmic
Sets the DDM value in dB. The dB value is calculated according to:

DDM dB = 20 x LOG [(SDM + DDM % 100 %) / (SDM - DDM x 100 %)]
A variation of the value automatically leads to a variation of the DDM value and the
instrument current.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:DDM:LOGarithmic on page 111

DDM Percent
Sets the difference in depth of modulation between the signal of the left lobe (90 Hz)
and the right lobe (150 Hz).
The DDM value in percent is calculated by the following formulas:
e "DDM Polarity > 90 Hz - 150 Hz" (default setting):
DDM = [AM (90 Hz) - AM (150 Hz)]
e "DDM Polarity > 150 Hz - 90 Hz":
DDM = [AM(150 Hz) - AM (90 Hz)]
A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Remote command:
[ :SOURce<hw>] [:BB] :ILS:LOCalizer:DDM:PCT on page 111

COM/ID settings

Access:

1. Select "ILS Component" > "Localizer". See Section 3.3.3, "ILS localizer settings",
on page 26.
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2. Select "ILS" > "COM/ID".

ILS Localizer Configuration

o
COMY/ID State ]
Code Period
MUC 9.000s
Frequency Depth
1.020 00 kHz 10.0 %
Time Schema
Standard
Dot Length
100.0 ms

This dialog provides COM/ID settings related to the ILS localizer component of the
ILS signal.

Settings:

(010 1Y ] = | (= SRR 33
1070 [ 33
=T o U 1T oo TP 33
=3 o T 34
D 1Y o 1 o S 34
B 14 T= IS Tt =Y o= TR UPP SRR 34
[0 L0} G =Y o T ) o PN 34
[ F= TS o T =T o | 1 o RSP 34
SYMDOI SPACE.......eeeeeieeeee et 34
Y (Y Yo = o= S 34
COM/ID State

Enables/disables the COM/ID signal.
See also Section A, "Morse code settings”, on page 160.

Remote command:
[ :SOURce<hw>] [:BB] :ILS:LOCalizer:COMid[:STATe] on page 109

Code
Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Section A, "Morse code
settings", on page 160.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Remote command:
[:SOURce<hw>] [:BB:ILS]:LOCalizer:COMid:CODE on page 107

Frequency
Sets the frequency of the COM/ID signal.
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Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:COMid:FREQuency on page 108

Period
Sets the period of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:COMid: PERiod on page 108

Depth
Sets the AM modulation depth of the COM/ID signal.

Note: The sum of Sum of Depth and COM/ID > Depth must be smaller than 100 %.

Remote command:
[ :SOURce<hw>] [:BB] :ILS:LOCalizer:COMid:DEPTh on page 107

Time Schema
Sets the time schema of the Morse code for the COM/ID signal.

"Standard" The set dot length determines the length of the dash, the symbol
space and letter space of the Morse code.

"User" You can set each length value separately.

Remote command:
[:SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:TSCHema on page 109

Dot Length
Sets the length of a Morse code dot.

If "Time Schema" > "Standard", the dot length value determines also the length of the
dash (= 3 times the dot length), symbol space (= dot length) and letter space (= 3 times
the dot length).

Remote command:
[:SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:DOT on page 108

Dash Length
Requires "Time Schema" > "User".

Sets the length of a Morse code dash.

Remote command:
[ :SOURce<hw>] [:BB] : ILS:LOCalizer:COMid:DASH on page 107

Symbol Space
Requires "Time Schema" > "User".

Sets the length of the Morse code symbol space.

Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:SYMBol on page 109

Letter Space
Requires "Time Schema" > "User".

Sets the length of a Morse code letter space.
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Remote command:
[ :SOURce<hw>] [:BB]:ILS:LOCalizer:COMid:LETTer on page 108

3.3.4 ILS marker beacons settings

Access:
1. Select "ILS > General".

2. Select "ILS Component > Marker Beacons".

Settings:
@ General SEHINGS.......oi i a e 35
®  SigNal SEHINGS. ..o ————————————— 36

3.3.4.1 General settings

Access:

1. Select "ILS Component > Marker Beacons".
See Section 3.3.4, "ILS marker beacons settings", on page 35.

2. Select"ILS > General".
= s Joowe] |
E [S)ig;olt eRecaII | Save... |

ILS Component

-
Marker Beacons

Carrier Frequency
Carrier Frequency Mode 2 Carrier Frequency
User Defined 75.000 000 000 MHz

This dialog provides carrier frequency settings related to the ILS marker beacons
component of the ILS signal.

Settings:
Carrier FreqUENCY MOGE........ccoi oottt e e s e e e e e e e e e s e s ennnnnes 35
(071 ¢4 =Tl (Yo [ U= o3 U UEERPRP 36

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user-defined variation of the carrier frequency.
"Predefined" Activates variation of the carrier frequency by integer 25 kHz steps.
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Remote command:
[ :SOURce<hw>] [ :BB:ILS] :MBEacon:FREQuency :MODE on page 116

Carrier Frequency
Requires "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon:FREQuency on page 116

Signal settings

Access:

1. Select "ILS Component" > "Marker Beacons". See Section 3.3.4, "ILS marker bea-
cons settings", on page 35.

2. Select "ILS" > "Signal".

ILS Marker Beacons Configuration — X
Trigger In | Clock .
m Auto Slg"al CoMB
Marker Frequency Marker Depth
400 Hz 95.0 %
Pulsed Marker ]

This dialog provides signal settings related to the ILS marker beacons component
of the ILS signal.

Settings:

MarKer FIEOUENCY ...ttt et et e e e e e sb e e e e e s anreeeeeeaans 36
T =T I 1Y o 1 o O EEUR 36
UY==Yo 36

Marker Frequency
Sets the modulation frequency of the marker signal.

Remote command:
[ :SOURce<hw>] [ :BB:ILS] :MBEacon:MARKer : FREQuency on page 116

Marker Depth
Sets the modulation depth of the marker signal.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon|[:MARKer] : DEPTh on page 117

Pulsed Marker
Activates the modulation of a pulsed marker signal (morse coding).

User Manual 1178.9178.02 — 10 36



R&S®SMBVB-K151/-K152/-K153 Generating ILS signals
ILS configuration and settings

"On" Modulation of pulsed marker signals (morse coding). The duty cycle,
the marker on- and off-times depend on the frequency of the marker
signal (Table 3-2).

Table 3-2: ILS marker beacons marker signals and morse coding

Signal Freq. On Off Morse rate | Duty cycle

Outer marker | 400 Hz 375 ms 125 ms 2 dots/s 75 %

Middle marker | 1300 Hz | 1s: 375 ms | 1%t 125 ms | 1.5 dots/s 68.8 %
2nd: 83 ms | 2M:83ms

Inner marker 3000 Hz |83 ms 83 ms 6 dots/s 50 %

"Off" Modulation of a continuous non-coded marker signal.

Remote command:
[ :SOURce<hw>] [:BB:ILS] :MBEacon[:MARKer] : PULSed on page 117
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4

4.1

4.2

About VOR

Generating VOR signals

This section provides information on very high frequency (VHF) omnidirectional radio
range (VOR) signal generation with the R&S SMBV100B. This information includes
required options, background information on VOR, generation of VOR signals, configu-
ration and settings.

®  ReqUINEd OPLIONS....ouiiiiiicceeee e e e e e e e e e e e e e e e e e eeeeeeeaeaaraaa 38
L I Y o T T | Y4 L SRR 38
o VOR configuration and Settings.......cc.ueiiiiiiiiiiiiiii e 40

Required options

The basic equipment layout for generating VOR signals includes:
® Base unit

® Baseband real-time extension (R&S SMBVB-K520)

® Digital standard VOR (R&S SMBVB-K152)

For more information, refer to the specifications document.

About VOR

Very high frequency (VHF) omnidirectional radio range (VOR) is used for radio naviga-
tion and helps the aircraft to determine its position and stay on course.

A VOR system consists of a ground transmission station and a VOR receiver on the
board of the aircraft.

The transmitter stations operate at VHF frequencies of 108 MHz to 118 MHz (see
Table 4-1), with the code identification (COM/ID) transmitting on a modulation tone of
1.020 kHz. It emits two types of signals:

® An omnidirectional reference signal (REF) that can consist of two parts:

— 30 Hz frequency modulated (FM) sine wave on subcarrier 9.96 kHz from ampli-
tude modulation (AM) carrier

— 1020 Hz AM modulated sine wave morse code
® A directional positioning signal, variable (VAR): 30 Hz AM modulated sine waves
with variable phase shift.

The position of the aircraft is determined by measuring azimuth as the difference in
phase of those two signals. The magnetic north is defined as the reference point, for
which both signals are exactly in phase.

Related settings

For VOR settings at the R&S SMBV100B, see Section 4, "Generating VOR signals”,
on page 38.
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Channel frequencies

The column notations in the table below are as follows:
® Channel = ICAO channel number

® Frequency = VOR Interrogation frequency (MHz)
Table 4-1: VOR ICAO channels and frequencies (MHz)

Channel | Frequency | Channel |Frequency | Channel |Frequency | Channel | Frequency
17X 108.00 57X 112.00 87Y 114.00 107X 116.00
17Y 108.05 57Y 112.05 87Y 114.05 107Y 116.05
19X 108.20 58X 112.10 88X 114.10 108X 116.10
19Y 108.25 58Y 112.15 88Y 114.15 108Y 116.15
21X 108.40 59X 112.20 89X 114.20 109X 116.20
21Y 108.45 59Y 112.25 89Y 114.25 109Y 116.25
23X 108.60 70X 112.30 90X 114.30 110X 116.30
23Y 108.65 70Y 112.35 90Y 114.35 110Y 116.35
25X 108.80 71X 112.40 91X 114.40 111X 116.40
25Y 108.85 7Y 112.45 91Y 114.45 11y 116.45
27X 109.00 72X 112.50 92X 114.50 112X 116.50
27Y 109.05 72Y 112.55 92y 114.55 112y 116.55
29X 109.20 73X 112.60 93X 114.60 113X 116.60
29Y 109.25 73Y 112.65 93Y 114.65 113Y 116.65
31X 109.40 74X 112.70 94X 114.70 114X 116.75
31Y 109.45 74Y 112.75 94Y 114.75 114Y 116.75
33X 109.60 75X 112.80 95X 114.80 115X 116.80
33Y 109.65 75Y 112.85 95Y 114.85 115Y 116.85
35X 109.80 76X 112.90 96X 114.90 116X 116.90
35Y 109.85 76Y 112.95 96Y 114.95 116Y 116.95
37X 110.00 77X 113.00 97X 115.00 117X 117.00
37y 110.05 7Y 113.05 7Y 115.05 "7y 117.05
39X 110.20 78X 113.10 98X 115.10 118X 117.10
39Y 110.25 78Y 113.15 98Y 115.15 118Y 117.15
41X 110.40 79X 113.20 99X 115.20 119X 117.20
41Y 110.45 79Y 113.25 99Y 115.25 119Y 117.25
43X 110.60 80X 113.30 100X 115.30 120X 117.30
43Y 110.65 80Y 113.35 100Y 115.35 120Y 117.35
45X 110.80 81X 113.40 101X 115.40 121X 117.40
45Y 110.85 81Y 113.45 101Y 115.45 121Y 117.45
47X 111.00 82X 113.50 102X 115.50 122X 117.50
47Y 111.05 82Y 113.55 102Y 115.55 122Y 117.55
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Channel | Frequency |Channel |Frequency |Channel |Frequency |Channel |Frequency
49X 111.20 83X 113.60 103X 115.60 123X 117.60
49Y 111.25 83Y 113.65 103Y 115.65 123Y 117.65
51X 111.40 84X 113.70 104X 115.70 124X 117.70
51Y 111.45 84Y 113.75 104Y 115.75 124Y 117.75
53X 111.60 85X 113.80 105X 115.80 125X 117.80
53Y 111.65 85Y 113.85 105Y 115.85 125Y 117.85
55X 111.80 86X 113.90 106X 115.90 126X 117.90
55Y 111.85 86Y 113.95 106Y 115.95 126Y 117.95

4.3 VOR configuration and settings
Option: R&S SMBVB-K152

Access:

» Select "Baseband" > "VOR".

The remote commands required to define VOR settings are described in Section 7.4,
"VOR commands", on page 117.

Settings

@ General SEHINGS.....cci i e e aaa s 40
@ SIgNal SEHINGS. . uuuiiiiiiiiiiii e e e e e e e e e e annaae 43
@  POSItION SEHINGS...ceiiiiiiiiccccei e e e e e e e e e e 44
L I 010 11V VA | 1= 1 ] o [ UUURRR 45

4.3.1 General settings

Access:

» Select "VOR" > "General".

Trigger In | Clock .
[0 General Am i Position |COM/ID
Set To \
|I Default enecall | Save... |

Carrier Frequency
Carrier Frequency Mode Carrier Frequency
User Defined 108.000 000 000 MHz

This dialog provides general settings of the VOR standard, the default and the
"Save/Recall" settings.
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By default, a VOR modulation signal is set on an RF carrier with a frequency of 108
MHz or ICAO channel 17X. The 9.96 kHz subcarrier signal is frequency modulated
with a 30.00 Hz reference signal. The COM/ID signal has 1.02 kHz frequency, the
variable phase signal 30.00 Hz frequency.

Changing a parameter in the avionic standards causes an instant signal change in the
R&S SMBV100B. There is no extra measurement cycle to calculate the RMS value of
the baseband signal to set the correct RF level.

If the avionics standard is activated for the first time, or after every subsequent on/off
sequence, the measurement cycle will take place to determine the correct RF level.
Every subsequent parameter change in the avionic standard is performed without
another measurement cycle to provide a continuous signal output.

Settings:

] c= | (TP RURRPRPPI 41
S T= A o T DT £ T | 41
SAVE/RECAII ...ttt e e e e e e e e e s e e aarraaeas 42
Carrier FreqUeNCY MOGE...........oooiiiiieeerre et e e 42
(OF= 14 4 o o o (Yo [0 1Y o o3 R 42
ICAQD CRANNEL ... e e e e e e e e e e e e et e e e e e e e eeeaeaaaaaaaas 42
State

Activates the avionic standard.

Activation of the standard deactivates a previously active avionic standard. The
"VOR/ILS/DME > Carrier Frequency" setting is applied automatically to the RF "Fre-
quency" and displayed in the status bar.

Remote command:
<subsystem>:STATe on page 99

Set To Default
Calls the default settings. The table below lists the default values of the main parame-

ters.
Standard Parameter Value
VOR/ILS/DME State Not affected by "Set to default”
VOR Carrier Frequency Mode User Defined
Carrier Frequency 108.000000 MHz
ILS ILS Component Glide Slope (GS)
ILS GS > Carrier Frequency Mode User Defined
ILS GS > Carrier Frequency 334.700000 MHz
DME DME Mode Interrogation
Channel Mode X Channel
Carrier Frequency 1.025 GHz
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Remote command:
<subsystem>:PRESet on page 97

Save/Recall

Opens the "Save/Recall" dialog that is the standard instrument function for saving and
recalling the complete dialog-related settings in a file. The provided navigation possibil-
ities in the dialog are self-explanatory.

The settings are saved in a file with a predefined extension. You can define the file-
name and the directory, in that you want to save the file.

See also section "Saving and recalling settings" in the R&S SMBV100B user manual.

Remote command:
<subsystem>:SETTing:CATalog on page 98
<subsystem>:SETTing:DELete on page 98
<subsystem>:SETTing:LOAD on page 98
<subsystem>:SETTing:STORe on page 98

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user-defined setting of the carrier frequency.

"ICAO" Activates ICAO-conform setting of the carrier frequency via the "ICAO
Channel". For standard VOR transmitting frequencies, see Table 4-1.

Remote command:
[ : SOURce<hw>] :BB:VOR: FREQuency :MODE on page 119

Carrier Frequency
Requires "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[ : SOURce<hw>] :BB:VOR: FREQuency on page 119

ICAO Channel
Requires "Carrier Frequency Mode" > "ICAQO".

Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

For an overview of the VOR ICAO channels and frequencies, see Table 4-1.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR: ICAO:CHANnel on page 119
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4.3.2 Signal settings

Access:

> Select "VOR" > "Signal".

Trigger In | Clock . .
m Am Signal Position |COM/ID

Operating Mode
Nc-rmv
VAR/REF Frequency VAR Depth
30.00 Hz 30.0 %

Subcarrier Frequency Subcarrier Depth

9.960 00 kHz 30.0 %
REF Deviation

480 Hz

This dialog provides signal settings of the VOR modulation signal.

Settings:

1/ Yo [ 43
VAR/REF FIrEQUENCY ....ciiiiiiiiiie ettt et e e e e e 43
VAR DEPN. ...ttt e e e a e e 44
Y0 oTor= 1y g o gl o = To [V T=Y o Ty 2R 44
Y0 oToz= 15 g = gl LY o) { o TSRO 44
REF DeVIAtION. ...ttt ettt et e e e e e e e e e e e e e e e e e e e e aannes 44
Mode

Selects the operating mode for the VOR modulation signal.

"Norm" VOR modulation is active.

"Var" Amplitude modulation of the output signal with the VAR signal compo-

nent (30Hz signal content) of the VOR signal. The modulation depth
corresponds to the value set under VAR Depth.

"Subcarrier" Amplitude modulation of the output signal with the unmodulated FM
carrier (9960Hz) of the VOR signal. The modulation depth corre-
sponds to the value set under Subcarrier Depth.

"Subcarrier + FM"
Amplitude modulation of the output signal with the frequency-modula-
ted FM carrier (9960Hz) of the VOR signal. The frequency deviation
corresponds to the value set under REF Deviation, the modulation
depth corresponds to the value set under "Subcarrier Depth".

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:MODE on page 118

VAR/REF Frequency

Sets the frequency of the VAR signal and the REF signal. As the two signals must
have the same frequency, the setting is valid for both signals.

User Manual 1178.9178.02 — 10 43



R&S®SMBVB-K151/-K152/-K153 Generating VOR signals

VOR configuration and settings

Remote command:
[ : SOURce<hw>] [ :BB] : VOR:VAR: FREQuency on page 121

VAR Depth
Sets the AM modulation depth of the 30 Hz VAR signal.

Note: The sum of "Subcarrier Depth", "VAR Depth" and COM/ID "Depth" must be
smaller than 100 %.

Remote command:
[ :SOURce<hw>] [:BB] : VOR:VAR[ :DEPTh] on page 121

Subcarrier Frequency
Sets the frequency of the FM carrier.

Remote command:
[ :SOURce<hw>] [ :BB] :VOR:SUBCarrier[:FREQuency] on page 121

Subcarrier Depth
Sets the AM modulation depth of the FM carrier.

Note: The sum of "Subcarrier Depth", "VAR Depth" and COM/ID "Depth" must be
smaller than 100 %.

Remote command:
[ :SOURce<hw>] [:BB] : VOR:SUBCarrier:DEPTh on page 120

REF Deviation
Sets the frequency deviation of the reference signal on the FM carrier.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:REFerence [ :DEViation] on page 120

4.3.3 Position settings

Access:

> Select "VOR" > "Position".

Trigger In | Clock .
m Am Position [#s]YF]»]

Bearing Angle

0.00 deg

Direction

Al
From

This dialog provides position settings related to the VOR modulation signal.

Settings:
Bearing ANGIe. ... . i aneee e s 45
[T =Tox 1o o DO OO TP PO PPPPPPPPPPPPN 45
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Bearing Angle
Sets the phase angle between the 30 Hz VAR signal and the 30 Hz reference signal.

The orientation of the angle depends on the set Direction.

Remote command:
[ :SOURce<hw>] [ :BB] :VOR[ :BANGle] on page 122

Direction
Sets the reference position of the phase information.

The angle set under "Bearing Angle" corresponds to the angle between the geographic
north and the connection line from beacon to airplane.

"From"
llToll

Remote command:
[ :SOURce<hw>] [ :BB] : VOR[ :BANGle] : DIRection on page 122

Selection of the beacon as a reference position.

Selection of the airplane position as a reference position.

COMI/ID settings

Access:

» Select "VOR" > "COM/ID".

w ey
A T - I
COM/ID State J
Code Period
MuC 9.000 s
Frequency Depth
1.020 00 kHz 10.0 %
Time Schema 2
Standard
Dot Length
100.0 ms
This dialog provides COM/ID signal settings related to the VOR signal.
Settings:
1010 1Y ] = | (= PSR 46
OB . ettt ettt et e e e ettt ieeeeeeeaeaaaaaaateteteeeeraa————————————— 46
PEIIOM. et e e e e e e e e e e e e e e e e ——————————— 46
[ {=To [ U]=T o3 PP PP PP POPPPRPP 46
1Y o o PPN 46
TIME SCNEMIA...ceeiiiiiiiic e e e e e e e e e e e e e s s e anrrraeeeeaaaaeas 46
[ o] o =T o o i o FO U O 46
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D= ] T =T g o | o SRR 47
R3] 0o IS o Y- Lo S 47
Y (Y Yo =T S 47

COMI/ID State
Enables/disables the COM/ID signal.

See also Section A, "Morse code settings”, on page 160.

Remote command:
[ :SOURce<hw>] [:BB] : VOR:COMid[:STATe] on page 126

Code
Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Section A, "Morse code
settings", on page 160.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Remote command:
[ : SOURce<hw>] [ :BB] : VOR:COMid:CODE on page 123

Period
Sets the period of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [ :BB] :VOR:COMid: PERiod on page 125

Frequency
Sets the frequency of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid: FREQuency on page 124

Depth
Sets the AM modulation depth of the COM/ID signal.

Note: The sum of Subcarrier Depth, VAR Depth and COM/ID > Depth must be smaller
than 100 %.

Remote command:
[ : SOURce<hw>] [ :BB] : VOR:COMid:DEPTh on page 123

Time Schema
Sets the time schema of the Morse code for the COM/ID signal.

"Standard" The set dot length determines the length of the dash, the symbol
space and letter space of the Morse code.

"User" You can set each length value separately.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid: TSCHema on page 125

Dot Length
Sets the length of a Morse code dot.
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If "Time Schema" > "Standard", the dot length value determines also the length of the
dash (= 3 times the dot length), symbol space (= dot length) and letter space (= 3 times
the dot length).

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid:DOT on page 124

Dash Length
Requires "Time Schema" > "User".

Sets the length of a Morse code dash.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid:DASH on page 123

Symbol Space
Requires "Time Schema" > "User".

Sets the length of the Morse code symbol space.

Remote command:
[ :SOURce<hw>] [ :BB] :VOR:COMid: SYMBol on page 125

Letter Space
Requires "Time Schema" > "User".

Sets the length of a Morse code letter space.

Remote command:
[ :SOURce<hw>] [ :BB] : VOR:COMid:LETTer on page 124
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5 Generating DME signals

This section provides information on distance measuring equipment (DME) signal gen-
eration with the R&S SMBV100B. This information includes required options, back-
ground information on DME, generation of DME signals, configuration and settings.

®  ReqUINEd OPLIONS....cuiiiiiiiccceei e e e e e e e e e e e e e e e e e e e e e eeaaeaara—a 48
L I Y o Yo T 9SSR 48
e DME configuration and SettiNgsS....ccc.uueviiiiiieciiiiee e 54

5.1 Required options

The basic equipment layout for generating DME signals includes:
® Base unit

® Baseband real-time extension (R&S SMBVB-K520)

® Digital standard DME (R&S SMBVB-K153)

5.2 About DME

Distance measurement equipment (DME) is a radar system which is used to determine
the slant distance of an aircraft (= DME interrogator) to a ground station (= DME trans-
ponder). The aircraft antenna transmits shaped RF double pulses to the ground sta-
tion. After a defined delay (= reply delay), the ground station replies by transmitting a
defined pulse sequence to the aircraft. The receiver in the aircraft uses the round-trip
time of the double pulses to determine the distance to the ground station.

Interrogation signal
of aircraft

Reply signal of
ground station

.

Ground
station

Figure 5-1: DME principle

Most DME ground stations are combined with a VOR system to allow an aircraft to
determine its precise position relative to the ground station. The DME channels are
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paired with the VOR channels. Channel frequencies range from 1025 MHz to

1150 MHz for the DME interrogator and 962 MHz to 1213 MHz for the DME trans-
ponder (see Table 5-1). The frequency difference between received and transmitted
signal is always 63 MHz. The channel spacing between consecutive DME channels is
always 1 MHz.

Each channel has two different codings (X and Y) that differ regarding their pulse spac-
ing. The assignment of a channel and coding to a ground station always remains the
same during operation and is determined by the respective national air traffic control
authority.

Pulse pair spacin
Interrogation signal 1Zus
X channel

Pul
Transponder | Delay 50 us ulse ﬁazn; sspacm
(reply) signal L N | I

X channel 'I

Transponder 1 Delay Seus Pulse palrspa:ln
(reply) signal lem — — — — — .| |_ ________ —-_= ..
Y channel ;

Figure 5-2: Time characteristic of DME signal envelope for X and Y channel

DME interrogator

The aircraft's DME interrogator sends a sequence of pulses that are received at the
ground station and, after a defined delay time, are returned at a different frequency.
The frequency offset between sent and received signal is always 63 MHz. The receiver
in the aircraft filters its own pulse sequence out of all received pulses and in this way
determines the time difference between the transmitted and received pulse. The time
difference is used for the calculation of the slant range to the ground station. The dis-
tance is typically expressed in nautical miles (NM), where 1 NM corresponds to
1852.02 m and a signal round-trip time of 12.359 ps.

As a result, the precise position of the aircraft can be derived from the flight altitude
and the azimuth angle between the aircraft and ground station (VOR system).

DME transponder

The DME transponder checks the validity of all received pulses (i.e. the pulse spacing
must be consistent with the channel) in its "decoder". A single pulse, for example, is
filtered out as an invalid interrogation and no reply to this pulse is sent.

For a valid double pulse reception, 2 consecutive pulses are received by the DME
transponder. In this case, the receiver does not react to any further interrogations for
60 ps (= dead time) to ensure that it does not trigger again to its reply signal. The
receiver is not ready to process new interrogation pulses until the reply double pulse
has been fully transmitted. All pulse interrogations that are received at the DME ground
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station during the dead time are not answered. The time gap between two consecutive
pulses is always at least 60 ps.

A reply pulse is sent after a defined delay time after a valid interrogation pulse has
been received.

Echo rejection

Due to reflection the wanted pulse pair is disturbed by echos. The echo pulse pairs are
typically attenuated by a few decibels below and also delayed compared to the origi-
nally emitted pulse pair. Nevertheless distance measurements must be correct, unless
the echo is too strong.

Velocity tracking

Due to movement, the received pulse pair has a Doppler shift in frequency. DME
receivers are able to track this frequency shift.

The velocity is typically expressed in knots (kn): 1 kn corresponds to 0.5144 m/s.

Related settings

For DME settings at the R&S SMBV100B, see Section 5.3, "DME configuration and
settings", on page 54.

Channel frequencies

The column notations in the table below are as follows:
® Chan. = ICAO channel number

® VOR freq. = VOR frequency (MHz)

® DME int. freq. = DME interrogation frequency (MHz)
® DME rep. Freq. = DME reply frequency (MHz)

Table 5-1: DME ICAO channels and frequencies (MHz)

Chan. | VOR freq. DME Int. DME rep. Chan. | VOR freq. DME Int. DME rep.
freq. freq. freq. freq.
1X 1025 962 64X 1088 1151
1Y 1025 1088 64Y 1088 1025
2X 1026 963 65X 1089 1152
2Y 1026 1089 65Y 1089 1026
3X 1027 964 66X 1090 1153
3Y 1027 1090 66Y 1090 1027
4X 1028 965 67X 1091 1154
4Y 1028 1091 67Y 1091 1028
5X 1029 966 68X 1092 1155
5Y 1029 1092 68Y 1092 1029
6X 1030 967 69X 1093 1156
6Y 1030 1093 69Y 1093 1030
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Chan. | VOR freq. DME Int. DME rep. Chan. | VOR freq. DME Int. DME rep.

freq. freq. freq. freq.
7X 1031 968 70X 112.30 1094 1157
7Y 1031 1094 70Y 112.35 1094 1031
8X 1032 969 71X 112.40 1095 1158
8Y 1032 1095 71Y 112.45 1095 1032
9X 1033 970 72X 112.50 1096 1159
QY 1033 1096 72Y 112.55 1096 1033
10X 1034 971 73X 112.60 1097 1160
10Y 1034 1097 73Y 112.65 1097 1034
11X 1035 972 74X 112.70 1098 1161
1Y 1035 1098 74Y 112.75 1098 1035
12X 1036 973 75X 112.80 1099 1162
12y 1036 1099 75Y 112.85 1099 1036
13X 1037 974 76X 112.90 1100 1163
13Y 1037 1100 76Y 112.95 1100 1037
14X 1038 975 77X 113.00 1101 1164
14Y 1038 1101 7Y 113.05 1101 1038
15X 1039 976 78X 113.10 1102 1165
15Y 1039 1102 78Y 113.15 1102 1039
16X 1040 977 79X 113.20 1103 1166
16Y 1040 1103 79Y 113.25 1103 1040
17X 108.00 1041 978 80X 113.30 1104 1167
17Y 108.05 1041 1104 80Y 113.35 1104 1041
18X 108.10 1042 979 81X 113.40 1105 1168
18Y 108.15 1042 1105 81Y 113.45 1105 1042
19X 108.20 1043 980 82X 113.50 1106 1169
19Y 108.25 1043 1106 82Y 113.55 1106 1043
20X 108.30 1044 981 83X 113.60 1107 1170
20Y 108.35 1044 1107 83Y 113.65 1107 1044
21X 108.40 1045 982 84X 113.70 1108 1171
21Y 108.45 1045 1108 84Y 113.75 1108 1045
22X 108.50 1046 983 85X 113.80 1109 1172
22Y 108.55 1046 1109 85Y 113.85 1109 1046
23X 108.60 1047 984 86X 113.90 1110 1173
23Y 108.65 1047 1110 86Y 113.95 1110 1047
24X 108.70 1048 985 87X 114.00 1111 1174
24Y 108.75 1048 1111 87Y 114.05 1111 1048

51
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Chan. | VOR freq. DME Int. DME rep. Chan. | VOR freq. DME Int. DME rep.

freq. freq. freq. freq.
25X 108.80 1049 986 88X 114.10 1112 1175
25Y 108.85 1049 1112 88Y 114.15 1112 1049
26X 108.90 1050 987 89X 114.20 1113 1176
26Y 108.95 1050 1113 89Y 114.25 1113 1050
27X 109.00 1051 988 90X 114.30 1114 1177
27Y 109.05 1051 1114 90Y 114.35 1114 1051
28X 109.10 1052 989 91X 114.40 1115 1178
28Y 109.15 1052 1115 91Y 114.45 1115 1052
29X 109.20 1053 990 92X 114.50 1116 1179
29Y 109.25 1053 1116 92Y 114.55 1116 1053
30X 109.30 1054 991 93X 114.60 1117 1180
30Y 109.35 1054 1117 93Y 114.65 1117 1054
31X 109.40 1055 992 94X 114.70 1118 1181
31Y 109.45 1055 1118 94Y 114.75 1118 1055
32X 109.50 1056 993 95X 114.80 1119 1182
32y 109.55 1056 1119 95Y 114.85 1119 1056
33X 109.60 1057 994 96X 114.90 1120 1183
33Y 109.65 1057 1120 96Y 114.95 1120 1057
34X 109.70 1058 995 97X 115.00 1121 1184
34Y 109.75 1058 1121 97Y 115.05 1121 1058
35X 109.80 1059 996 98X 115.10 1122 1185
35Y 109.85 1059 1122 98Y 115.15 1122 1059
36X 109.90 1060 997 99X 115.20 1123 1186
36Y 109.95 1060 1123 Y 115.25 1123 1060
37X 110.00 1061 998 100X 115.30 1124 1187
37Y 110.05 1061 1124 100Y 115.35 1124 1061
38X 110.10 1062 999 101X 115.40 1125 1188
38Y 110.15 1062 1125 101Y 115.45 1125 1062
39X 110.20 1063 1000 102X 115.50 1126 1189
39Y 110.25 1063 1126 102Y 115.55 1126 1063
40X 110.30 1064 1001 103X 115.60 1127 1190
40Y 110.35 1064 1127 103Y 115.65 1127 1064
41X 110.40 1065 1002 104X 115.70 1128 1191
41Y 110.45 1065 1128 104Y 115.75 1128 1065
42X 110.50 1066 1003 105X 115.80 1129 1192
42Y 110.55 1066 1129 105Y 115.85 1129 1066
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Chan. | VOR freq. DME Int. DME rep. Chan. | VOR freq. DME Int. DME rep.

freq. freq. freq. freq.
43X 110.60 1067 1004 106X 115.90 1130 1193
43Y 110.65 1067 1130 106Y 115.95 1130 1067
44X 110.70 1068 1005 107X 116.00 1131 1194
44Y 110.75 1068 1131 107Y 116.05 1131 1068
45X 110.80 1069 1106 108X 116.10 1132 1195
45Y 110.85 1069 1132 108Y 116.15 1132 1069
46X 110.90 1070 1007 109X 116.20 1133 1196
46Y 110.95 1070 1133 109Y 116.25 1133 1070
47X 111.00 1071 1008 110X 116.30 1134 1197
a7Y 111.05 1071 1134 110Y 116.35 1134 1071
48X 111.10 1072 1009 111X 116.40 1135 1198
48Y 111.15 1072 1135 111Y 116.45 1135 1072
49X 111.20 1073 1010 112X 116.50 1136 1199
49Y 111.25 1073 1136 112Y 116.55 1136 1073
50X 111.30 1074 1011 113X 116.60 1137 1200
50Y 111.35 1074 1137 113Y 116.65 1137 1074
51X 111.40 1075 1012 114X 116.70 1138 1201
51Y 111.45 1075 1138 114Y 116.75 1138 1075
52X 111.50 1076 1013 115X 116.80 1139 1202
52Y 111.55 1076 1139 115Y 116.85 1139 1076
53X 111.60 1077 1014 116X 116.90 1140 1203
53Y 111.65 1077 1140 116Y 116.95 1140 1077
54X 111.70 1078 1015 117X 117.00 1141 1204
54Y 111.75 1078 1141 117Y 117.05 1141 1078
55X 111.80 1079 1016 118X 117.10 1142 1205
55Y 111.85 1079 1142 118Y 117.15 1142 1079
56X 111.90 1080 1017 119X 117.20 1143 1206
56Y 111.95 1080 1143 119Y 117.25 1143 1080
57X 112.00 1081 1018 120X 117.30 1144 1207
57Y 112.05 1081 1144 120Y 117.35 1144 1081
58X 112.10 1082 1019 121X 117.40 1145 1208
58Y 112.15 1082 1145 121Y 117.45 1145 1082
59X 112.20 1083 1020 122X 117.50 1146 1209
59Y 112.25 1083 1146 122Y 117.55 1146 1083
60X 1084 1021 123X 117.60 1147 1210
60Y 1084 1147 123Y 117.65 1147 1084

User Manual 1178.9178.02 — 10

53




R&S®SMBVB-K151/-K152/-K153 Generating DME signals

DME configuration and settings

Chan. | VOR freq. DME Int. DME rep. Chan. | VOR freq. DME Int. DME rep.
freq. freq. freq. freq.
61X 1085 1022 124X 117.70 1148 1211
61Y 1085 1148 124Y 117.75 1148 1085
62X 1086 1023 125X 117.80 1149 1212
62Y 1086 1149 125Y 117.85 1149 1086
63X 1087 1024 126X 117.90 1150 1213
63Y 1087 1150 126Y 117.95 1150 1087

5.3 DME configuration and settings

Option: R&S SMBVB-K153

Access:

» Select "Baseband" > "DME".

The remote commands required to define DME settings are described in Section 7.5,
"DME commands", on page 126.

Settings:

LI =Y a1 = 1 Y= 11T USRS 55
®  SigNal SEHINGS...ci i ——————————— 58
O PUISE SEHINGS. .. e e 61
L I O 11V 1A 1 =T~ 11 o [ SR 63
®  Propagation SEttNGS.......uuiiiiiiiiiiii e 65
®  AdJUSIMENT SELHNGS. .utiiiiiiii i e e e e e e e e e e e e e e nannenes 69
®  DME ANalysis SEINGS...cuuuiiiiieiiiiiiieie et e e e e e e e e e e e e e e 73
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5.3.1 General settings

Access:

» Select "DME" > "General".

Trigger In Clock . . .
[} General siop (b fmemaf Propagation | Adjustment | DME Analysis
Set To .

DME Mode

Interrogation
Carrier Frequency

Channel Mode Carrier Frequency
X Channel 1.025 000 000 00 GHz

This dialog provides general settings of the DME standard, like enabling the stan-
dard and selecting the DME mode.

By default, a DME interrogation mode signal with a carrier frequency of 1.025 GHz
(ICAO channel 1X) is set. The pulse signal is of a sequence of cos? shaped pulses,
which is repeated every 48 Hz. A single pulse has a width of 3.5 ys, the period
between two pulses is 12 ps.

Changing a parameter in the avionic standards causes an instant signal change in the
R&S SMBV100B. There is no extra measurement cycle to calculate the RMS value of
the baseband signal to set the correct RF level.

If the avionics standard is activated for the first time, or after every subsequent on/off
sequence, the measurement cycle will take place to determine the correct RF level.
Every subsequent parameter change in the avionic standard is performed without
another measurement cycle to provide a continuous signal output.

Settings:

] = (YT 55
S A o 3 L= = 10 | AR 56
T2V L=TA R Tor= || TR 56
[/ 1Y, o Yo (=Y 56
(070 F= T a T =TI 1Y, oY [V 57
(071 ¢4 (=Tl ol (Yo [ U= (o3 PPRUPRPRRINE 57
(07N @ @1 =T a1 =] F T 57
State

Activates the avionic standard.

Activation of the standard deactivates a previously active avionic standard. The
"VOR/ILS/DME > Carrier Frequency" setting is applied automatically to the RF "Fre-
quency" and displayed in the status bar.
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Remote command:
<subsystem>:STATe on page 99

Set To Default
Calls the default settings. The table below lists the default values of the main parame-

ters.
Standard Parameter Value
VOR/ILS/DME State Not affected by "Set to default”
VOR Carrier Frequency Mode User Defined
Carrier Frequency 108.000000 MHz
ILS ILS Component Glide Slope (GS)
ILS GS > Carrier Frequency Mode User Defined
ILS GS > Carrier Frequency 334.700000 MHz
DME DME Mode Interrogation
Channel Mode X Channel
Carrier Frequency 1.025 GHz

Remote command:
<subsystem>:PRESet on page 97

Save/Recall

Opens the "Save/Recall" dialog that is the standard instrument function for saving and
recalling the complete dialog-related settings in a file. The provided navigation possibil-
ities in the dialog are self-explanatory.

The settings are saved in a file with a predefined extension. You can define the file-
name and the directory, in that you want to save the file.

See also section "Saving and recalling settings" in the R&S SMBV100B user manual.

Remote command:
<subsystem>:SETTing:CATalog on page 98
<subsystem>:SETTing:DELete on page 98
<subsystem>:SETTing:LOAD on page 98
<subsystem>:SETTing:STORe on page 98

DME Mode
Selects the DME mode. This mode determines the signal type that is simulated. The
exact timing of the signal for each mode is determined by the selected X or Y channel.

The timing and shape of the pulses can be freely selected. By default these values are
set according to the standard.

"Interrogation"  The interrogation signal of the airborne transmitter is simulated.
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"Reply" The reply signal of the ground based transponder is simulated.
The trigger is automatically set to external and the default trigger
delay either to 50 ps (channel X) or 56 ps (channel Y) depending on
the selected channel.
The interval between the pulse pairs can be set to a fixed value (rep-
etition rate) or to random generation (pulse squitter).

Remote command:
[ :SOURce<hw>] [ :BB] : DME : MODE on page 127

Channel Mode
Sets the frequency channel.

Standard compliant X and Y channels differ in the spacing between the two pulses of
the pulse pair and the reply delay of the ground station (see Table 5-1).

ICAOQ indicates the ICAO channel parameters below for selecting the correct channel.
Table 5-2: Pulse spacing and reply delay

Channel Pulse spacing Pulse spacing Reply delay Reply delay
interrogation mode reply mode 1st pulse 2nd pulse

X 12 us 12 us 50 us 50 us

Y 36 us 30 ps 56 us 50 us

Remote command:
[ :SOURce<hw>] [ :BB] : DME : CSUFfix on page 128

Carrier Frequency
Requires "Channel Mode > X Channel/Y Channel".

Sets the carrier frequency of the signal.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : FREQuency on page 128

ICAO Channel
Requires "Channel Mode > ICAQ".

Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

For an overview of the DME ICAO channels and frequencies, see Table 5-1.

Remote command:
[ :SOURce<hw>] [:BB] :DME: ICAO:CHANnel on page 129
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5.3.2 Signal settings

Access:

» Select "DME" > "Signal".

Triggerln Clock Signal COM/ID |Propagation | Adjustment
Auto Internal

Range Distance Reply Efficiency
0.000 NM 100 %
. Pulse Repetition Rate
Pulse Squitter 2 700 Hz
Pulse Input
Input Source Reply Delay
Ext Trig|g|eredv 50.00 ps

This dialog provides signal settings of the DME signal.

Settings:

RANGE DiSTANCE. ...ttt e e e e e e e e e e 58
Number of Replies for Efficiency Calculation.............ccooiiiiiiiiiiiiiiiiee e 58
REPIY EffICIENCY .cciiiiiiiii e 59
PUISE SQUITTET...ceiii e e e e 59
Pulse Repetition Rate.........cooviiiiiiiiiccereee e e e 59
[a] 01U aRS o 10 (ot R TSP 59
(=T o) LY D= - 60
TGO LEVEL ..ttt e e e e e e e e e s 60
Search TrGQEr LEVEL. ... it 60
A o PP PR PPROPIPRRRN 60

Range Distance
Requires "DME Mode" > "Reply".

Sets the simulated distance between the interrogator and the transponder for reply
mode. The distance can be given in nautical miles (NM) or ys. 1 nm is 1852.01 meters
and corresponds to a runtime of 12.359 ps.

The range distance and the external trigger delay are dependent according to:
"Range Distance" = ("Trigger Delay" — X/Y mode delay)/12.359 ys/nm, where
X mode delay = 50 ys, Y mode delay = 56 ps

Changing one value automatically changes the other value.

Remote command:
[ :SOURce<hw>] [ :BB] : DME:RDIStance on page 131
[ : SOURce<hw>] [ :BB] :DME:RDIStance:UNIT on page 132

Number of Replies for Efficiency Calculation
Requires "DME Mode" > "Reply".
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Sets the total number of reply pulse pairs for statistical averaging of the reply efficiency.
You can select between 10, 50 or 100 pulse pairs.

Use lower values for a more uniform distribution and higher values for a finer control
over the reply efficiency. For example, 10 replies for efficiency calculation and a reply
efficiency of 70 % result in 7 reply pulses out of 10 received trigger signals. The trigger
signals are incoming interrogator pulse pairs at the power sensor.

Remote command:
[ :SOURce<hw>] [:BB] :DME:EFFiciency:REPLies on page 128

Reply Efficiency
Requires "DME Mode" > "Reply".

The reply efficiency is the probability that a pulse pair is transmitted in reaction to a
trigger event. It defines the relation between reply pulse pairs and received trigger sig-
nals. The trigger signals are incoming interrogator pulse pairs at the power sensor.

For example, with a set efficiency of 50 %, on average, only every second trigger event
leads to the generation of a reply pulse pair.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ANALysis:EFFiciency? on page 141

Pulse Squitter
Enables squitter pulses.

If enabled, the Pulse Repetition Rate is automatically set to 2700 Hz.

Squitter pulses are random pulse pairs sent by a ground station if the average transmit
pulse rate drops to values between 700 pulse pairs per second (pp/s). Squitter pulses
ensure that a minimum pulse rate is provided. This setting is crucial for the proper
monitoring and adjustment of important pulse parameters of the ground station.

Remote command:
[ :SOURce<hw>] [ :BB] : DME:SQUitter on page 132

Pulse Repetition Rate
Sets the number of DME pulse pairs per second.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : RATE on page 131

Input Source
Selects the input of the DME pulses.

For "DME Mode" > "Interrogation”, the setting selects the input for the reply pulses of a
ground station.

For "DME Mode" > "Reply", the input of the interrogation pulses of an airplane is
selected.

"Ext Triggered"
The R&S SMBV100B receives the pulses via the "User 2" connector
on the rear panel. Make sure that you input only the pulse envelope
of the demodulated signal at this connector.
If you want to receive modulated RF signals, use "Input Source" >
"Ext Power Sensor".
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"Ext Power Sensor"
A power sensor, for example, the R&S NRP-Z81, is the signal input
for modulated RF pulses. The sensor receives the external DME sig-
nal. The sensor uses the 50 % voltage point of this signal to generate
the trigger signal for the R&S SMBV100B.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: PINPut : SOURce on page 133

Reply Delay
Requires "DME Mode" > "Reply".

Sets the delay between the external trigger and the first DME output pulse (50% volt-
age point of first pulse).

The R&S SMBV100B simulates the defined delay of the DME transponder and twice
the run time of the signal (from interrogator to transponder and back).

The reply delay is coupled to the Range Distance via:

Reply delay = Channel X/Y mode delay + range distance * 12.359 us / NM, where:
X mode delay = 50 ys, Y mode delay = 56 ps

Changing one value automatically changes the other value.

Remote command:
[ :SOURce<hw>] [ :BB] :DME: PINPut:DELay on page 133

Trigger Level
Requires "Input Source" > "Ext Power Sensor".

Displays the trigger level. This level is the 50% voltage point of the first pulse of the
external DME interrogation signal.

If the trigger level is too low to be determined, the "Trigger Level" displays "---".

Remote command:
[ :SOURce<hw>] [ :BB] : DME : PINPut : TRIGger: LEVel? on page 134
[ :SOURce<hw>] [ :BB] : DME: PINPut: TRIGger:LEVel :0K? on page 134

Search Trigger Level
Requires "Input Source" > "Ext Power Sensor".

Executes a search procedure to determine the trigger level. This level is the 50% volt-
age point of the first pulse of the external DME interrogation signal.

Determination of the trigger point requires a connected power sensor. Use a power
sensor, for example the R&S NRP-Z81, to receive the external DME signal. Repeat the
trigger search function when changing the level of the external DME signal.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : PINPut : TRIGger : SEARch? on page 134

Zero
Activates auto-zeroing of the power sensor.

See also section "About zeroing" in the R&S SMBV100B user manual.
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Remote command:
n.a.

Pulse settings

Access:

» Select "DME" > "Pulse".

Triggerln Clock I . di
X 0 e Pulse COM/ID |Propagation | Adjustment

Pulse Shape 2 Pulse Rise
Cos"2 2.00 ps
Pulse Width Pulse Fall
3.50ps 2.00ps
Pulse Spacing 12.00 ps Single Pulse ]
Receive Settings
Pulse Pair Spacing Tolerance
5.00 s

This dialog provides pulse settings of the DME signal.

Settings:
PUISE SNAPE. . e e e e e e e e et ————————— 61
PUISE RISE..... ettt e e e e e e e e e e e e s e eeeeaaaaeeens 61
U YT T | o TSR 62
PUISE Fall....ee et e e e e e e e e e e aaaaaaeees 62
U1 EST I o= Lo 1 T U 62
SINGIE PUISE.....ceeeee e e e e e e e e e e e st ree e e e aaaeeeeeeannnnnnes 62
RECEIVE SEHINGS...ciiiiiiieiiie it e s e s e e e e e aaaaaaaaeeeeereees 62
L Pulse Pair SPacing State..........ccceueueveveveeeeeeeeececeeeeeteeeseeeeeeesessaeaeaese e sennas 62
L Pulse Pair Spacing TOIETANGCE. .........c.cueueueveeeeeeeeeeeeereaeeeeieeeaeeeseseeeeesesarananaees 62
Pulse Shape

Selects the pulse shape.

"Cos”2" The falling and the rising edge of the pulse are cos”2 shaped.

"Cos Cos”2" The rising edge is cos shaped and the falling edge is cos”2 shaped.
"Linear" The falling and the rising edge of the pulse are linearly shaped.
"Gauss" The pulse has a Gaussian form.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : SHAPe on page 136

Pulse Rise
Sets the rise time of the pulse (10% to 90% of the peak voltage).
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Remote command:
[ :SOURce<hw>] [ :BB] : DME:RISE on page 136

Pulse Width
Sets the pulse width (50% to 50% of peak voltage).

Remote command:
[ :SOURce<hw>] [ :BB] : DME:WIDTh on page 137

Pulse Fall
Sets the fall time of the pulse (90% to 10% of peak voltage).

Remote command:
[ :SOURce<hw>] [ :BB] : DME : FALL on page 135

Pulse Spacing
Sets the spacing between the first and second pulse of a pulse pair (the time between
the half-voltage points on the leading edge of each pulse).

Remote command:
[ :SOURce<hw>] [:BB] :DME: PPS on page 135

Single Pulse
Activates generation of a single test pulse.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: SINGle on page 136

Receive Settings
Provides settings to activate pulse pair spacing and to set the pulse pair spacing toler-
ance.

Pulse Pair Spacing State < Receive Settings
Activates pulse pair spacing.

If deactivated, the response is sent after the first pulse, without checking whether the
second pulse is within the pulse pair spacing tolerance time.

Remote command:
[ : SOURce<hw>] :BB:DME: PPST: ENABled on page 131

Pulse Pair Spacing Tolerance < Receive Settings
Sets the pulse pair spacing tolerance.

Example:
"Pulse Pair Spacing Tolerance" = "12.00 us":

The DME transponder identifies a pulse pair with a spacing 11.5 ys to 12.5 ys as a
valid interrogation pair and replies to it. Otherwise, no reply is generated.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: PPST on page 130
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5.3.4 COMIID settings

Access:
1. Select "DME" > "DME Mode" > "Reply".
2. Select "DME" > "COM/ID".

Triggerln Clock (¢o] " JIDM Propagation | Adjustment
Auto Internal

COMY/ID State ]
Code Period
MUC 40s
Rate
1.350 00 kHz

Time Schema

S‘(ant:lan:lv
Dot Length

100.0 ms

This dialog provides COM/ID signal settings of the DME reply signal.

Settings:

1010 1Y ] = | (= PSR 63
L7 To [T SRR 64
= | (= SRR 64
=Y T T TS 64
B SIS T =T 2 - T SRR 64
DOt LENGEN. .. e 64
[0 2= TS o =T o o | 1 64
Y] oo IS o= Lo YRR 64
LBt T SPACE. .. et e ————————— 65
COM/ID State

Enables/disables the COM/ID signal.

The ID signal consists of a regular group of pulses that generates Morse code dots and
dashes.

The transmission of the ground signal is interrupted every 40 seconds (ID period) and
one ID sequence is transmitted instead. The "key down time" of the ground signal cor-
responds to the period of transmission for a dot or dash in the Morse code ID
sequence (e.g. 100ms for a dot). During the key down times reply pulses are not trans-
mitted, however, they are transmitted between the key down times.

See also Section A, "Morse code settings”, on page 160.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ID[:STATe] on page 151
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Code
Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Section A, "Morse code
settings", on page 160.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Remote command:
[ :SOURce<hw>] [ :BB] :DME: ID: CODE on page 148

Rate
Sets the pulse repetition rate of the COM/ID sequence.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: ID:RATE on page 150

Period
Sets the period of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ID: PERiod on page 150

Time Schema
Sets the time schema of the Morse code for the COM/ID signal.

"Standard" The set dot length determines the length of the dash, the symbol
space and letter space of the Morse code.

"User" You can set each length value separately.

Remote command:
[ :SOURce<hw>] [ :BB] :DME: ID: TSCHema on page 151

Dot Length
Sets the length of a Morse code dot.

If "Time Schema" > "Standard", the dot length value determines also the length of the
dash (= 3 times the dot length), symbol space (= dot length) and letter space (= 3 times
the dot length).

Remote command:
[ :SOURce<hw>] [:BB] :DME: ID:DOT on page 149

Dash Length
Requires "Time Schema" > "User".

Sets the length of a Morse code dash.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: ID:DASH on page 148

Symbol Space
Requires "Time Schema" > "User".

Sets the length of the Morse code symbol space.
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Remote command:
[ :SOURce<hw>] [:BB] :DME:ID:SYMBol on page 151

Letter Space
Requires "Time Schema" > "User".

Sets the length of a Morse code letter space.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ID:LETTer on page 149

5.3.5 Propagation settings

Access:

» Select "DME" > "Propagation".

e T

Trigger In Clock . .
m Am M ([YViD Propagation PU/IEGITENT

Echo Simulation

State ]
Delay Attenuation
20.00 pys 10.00 dB
Velocity Simulation
Velocity
0.000 kn
Flight Simulation
State (] Start al Pause 0| Stop e:l
Start DiStance | 1 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 |
0.000 NM |p TNM
Stop Distance Current Distance
1.000 NM 0.000 NM

This dialog provides propagation settings of the DME signal necessary for echo
rejection testing, velocity tracking and flight simulation.

Settings:

EChO SIimMUIALION. ..o e e e e e e e e e e e e e e eeeraees 66
] =1 (= YOO 66
L DIAY ...ttt ettt ettt eer ettt e et enen s nananananteneeas 66
L AHENUAHION. ...ttt e et e et e e et e e e ee e e e seeee s seseeenseneeenseenas 66

VElOCity SIMUIBLION. ....coiiiiiii e e e e 67
L VBIOGIY ...ttt ettt et ettt e et et e et ee e 67

FIIght SIMUIGtoN........c e e e e e e e e e e e e e 67
L SHALE..cvviieceet ettt sttt 68
L StaArt DISTANCE. ..ottt et ee e ee e e e e e e n e e nannn 68
L StOP DISLANCE. ...t ee e nn e 68
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L Flight simulation player SEttiNgs............cceeveveeerrcueeceeeee e eeeeeeeeaeaeae e, 68
1 - L AU 68
L RESTAM. ..ottt ettt et et ettt e et e e aeenes 68
L YUY TSRS 69
L R ESUME. ettt ettt ettt re et et et et e s et erees et ereeae e nneneeneenens 69
L 0Dttt ettt ettt 69
L CUIMTENt DISTANCE ..ttt ettt ettt ettt et et teeee e eeees 69

Echo Simulation

Echo Simulation
State ]

Delay Attenuation
20.00 ps 10.00 dB

Provides settings for DME echo simulation. You can activate the generation of the
DME echo pulse pair signal and configure the delay and the attenuation of this signal.

State < Echo Simulation
Activates the simulation of the DME echo pulse pair signal.

If enabled, the composite DME pulse signal consists of two pulse pairs: The original
pulse pair and a delayed and attenuated copy of the original pulse pair. This copy, the
echo pulse pair signal, has the same pulse configuration, see Section 5.3.3, "Pulse set-
tings", on page 61.

Delay and attenuation of the echo pulse pair signal compared to the original pulse pair
signal can be set.

Activation of the DME echo pulse pair signal deactivates DME squitter pulses (Pulse
Squitter > Off).

Remote command:
[ :SOURce<hw>] [ :BB] : DME : ECHO on page 137

Delay — Echo Simulation

Sets the delay between the first original DME pulse pair and the delayed DME echo
pulse pair.

Remote command:

[ :SOURce<hw>] [:BB] :DME: ECHO: DELay on page 138

Attenuation — Echo Simulation
Sets the attenuation of the DME echo pulse pair signal compared to the original DME
pulse pair signal.

A positive attenuation leads to echo pulse pairs with reduced amplitude compared to
the original pulse pairs.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : ECHO: ATTenuation on page 138
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Velocity Simulation

Velocity Simulation

Velocity
0.000 kn

Provides settings for velocity simulation. DME echo simulation is off. You can configure
the velocity.

Velocity < Velocity Simulation
Requires "State" > "Off" of the DME echo pulse signal.

Sets the velocity of the ground station (= DME transponder) relative to the aircraft (=
DME interrogator).

A positive/negative value v implies a positive/negative Doppler frequency shift Af of the
carrier frequency f.:

Af = (v/c) x f,
The speed of light ¢ equals 3 x 108 m/s.

Example:
v =1000 kn = 514.4 m/s; f, = 1.025 GHz
Velocity Simulation

Velocity
1 000.000 kn

Expected frequency shift: Af = (514.4 /(3 x 108)) x 1.025 x 10° Hz = 1.756 kHz

To verify this frequency shift, select "Baseband" > "Baseband Offsets" > "Frequency
Offset".

Baseband Offsets — ‘ )¢

Remote command:
[ :SOURce<hw>] [:BB] :DME:VELocity on page 138

Flight Simulation

State (]| start ol Pause ol Stop ol

Start Distance

0.000NM | g TNM
Stop Distance Current Distance
1.000 NM 0.000 NM
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Provides settings for flight simulation. You can activate the simulation and monitor the
current distance and propagation of the aircraft within a configurable start distance and
stop distance.

If activated, the parameters range distance and the reply delay change dynamically
during the simulation. See also "Range Distance" on page 58 and "Reply Delay"
on page 60.

State — Flight Simulation

Activates flight simulation. You can activate the simulation and monitor the current dis-
tance and propagation of the aircraft within a configurable start distance and stop dis-
tance.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:FLIGht:STATe on page 140
[ :SOURce<hw>] [:BB] : DME:FLIGht:RSTatus? on page 140

Start Distance < Flight Simulation
Sets the start distance of the flight simulation.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:FLIGht:DISTance:STARt on page 139

Stop Distance — Flight Simulation
Sets the stop distance of the flight simulation.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:FLIGht:DISTance:STOP on page 139

Flight simulation player settings < Flight Simulation
Require flight simulation "State" > "On".

Start | Pause O| Stop e‘I

0 TNM
Current Distance @
0.000 NM

Provides standard player settings and monitoring aircraft distance evolution in a pro-
gress bar.

Start — Flight simulation player settings <— Flight Simulation
Starts the flight simulation with a given start distance.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:FLIGht : STARt on page 140

Restart — Flight simulation player settings < Flight Simulation
Restarts a running or stopped flight simulation.

Remote command:
[ :SOURce<hw>] [ :BB] : DME: FLIGht : RESTart on page 139
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Pause — Flight simulation player settings — Flight Simulation
Pauses a running flight simulation.

Remote command:
[:SOURce<hw>] [ :BB] :DME:FLIGht:PAUSe on page 139

Resume < Flight simulation player settings < Flight Simulation
Resumes a running flight simulation.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : FLIGht : RESume on page 140

Stop < Flight simulation player settings < Flight Simulation
Stops the flight simulation and sets the distance position to the start distance.

Remote command:
[:SOURce<hw>] [:BB] :DME:FLIGht:STOP on page 140

Current Distance < Flight simulation player settings < Flight Simulation
Displays the current distance of the aircraft.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:FLIGht:DISTance:CURRent? on page 138

Adjustment settings

Access:

» Select "DME" > "Adjustment".

Trigger In Clock
Aum m Propagation [.%/[15iy 3,18 DME Analysis

Power Sensor Adjustment Factor
Normalize Setup

0.00 ps
Internal Adjustment Factor 9

2.75 s
Used Adjustment Factor

Internal

This dialog provides adjustment settings to normalize the setup when triggering the
R&S SMBV100B with a power sensor, for example, the R&S NRP-Z81.

For supported Rohde & Schwarz power sensors, see the data sheet. The following
step-by-step instructions use the R&S NRP-Z81. These instructions are analogous for
compatible power sensors.

To connect a power sensor with the R&S SMBV100B

1. Connect the "Host" connector of the power sensor with the "Sensor" connector on
the front panel of the R&S SMBV100B.
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a) Align the "Host" connector along a common axis with the "Sensor" connector.

b) Rotate the connecting cable, so that the red marking at the "Host" connector
matches the position of the red marking at the "Sensor" connector.
The correct position is the left position as seen from the middle of the "Sensor"
connector. See label "5" in Figure 5-3.

c) Insert the "Host" connector into the "Sensor" connector of your sensor hub.

2. Connect the "RF" connector of the R&S NRP-Z81 with the "RF 50Q" output con-
nector on the front panel of the R&S SMBV100B.

a) Before connecting, switch off the RF output of the R&S SMBV100B.
In the block diagram, select the block "RF" > "RF Level" > "RF ON" > "Off".
b) Align the "RF" connector along a common axis with the "RF 50Q" output con-
nector.
c) Tighten the "RF" connector of the power sensor.

Figure 5-3 illustrates the test setup.

SMBV1008B - Vector Signal Generator 8 kHz - 6 GHz

;'e'!:
1.025 000 000 000 6= -30.00 ¢

Figure 5-3: Test setup for normalization routine

1 = R&S SMBV100B

2 = RF connection

3 = Power sensor, for example, the R&S NRP-Z81

4 = Sensor control connection

5 = Red markings for "Host" connector (R&S NRP-Z81) with the "Sensor" connector (R&S SMBV100B)
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To normalize the test setup

1. Connect the R&S SMBV100B and the power sensor as described in "To connect a
power sensor with the R&S SMBV100B" on page 69.

2. To calibrate a measurement setup regarding external pulse input and internal pro-
cessing delays, use "Normalize Setup".

For DME operation in combination with a power sensor as input channel, the exact trig-
ger point has to be known. Knowing the trigger point can be used to compensate for
the pulse shape and the internal delay of the sensor.

As shown in Figure 5-4, the R&S SMBV100B gets interrogation pulses from an exter-
nal DUT using the same pulse shape. According to the settings, the R&S SMBV100B
sends a reply pulse pair 50us after receiving the interrogation pulse pair.

To guarantee, that the 50% edge levels are exactly 50us separated from each other,
the R&S SMBV100B has to start the reply pulse before the 50us reply delay period has
elapsed.

Using the "Normalize Setup" calibration, an adjustment factor t is measured. This
adjustment factor is considered, when generating the reply pulses. The signal output is
started earlier to compensate for the trigger point of the sensor. This calibration works
best, when both stations use the same pulse shape with the same timing characteris-
tics.
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Adjustment factor tint

4 —tin—>

v

Power sensor trigger event

Interrogation pulse pair Reply pulse pair
< 50 us >

Adjustment factor treply
treply_>

v

T

Start of pulse output (1st sample)

Figure 5-4: Normalization routine

Settings:

NOIMALIZE SEIUP... .ottt ee s e ae e e e eeeaaaaaaaeeeeeeens 72
Power Sensor AdjuStment FacCtOr...........uiiiiiiii e 73
Internal AdjusStMENt FaCIOr.........ooiiie e 73
Used AdJUSTMENT FACION......uuiiieiiie i e e e 73

Normalize Setup
Requires direct connection between the R&S SMBV100B and a power sensor, for
example, the R&S NRP-Z81. See Figure 5-3.

Triggers the start of the normalization routine.

The normalization routine measures the pulse propagation time within the test setup.
The propagation time is the time difference between the pulse signal routing time and
the time at which the shaped pulse reaches 50 % of the peak voltage. The pulse signal
routing time includes the start of a pulse from the internal FPGA of the

R&S SMBV100B through the RF chain, the power sensor, and back into the FPGA.
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The propagation time value is subtracted from the desired delay to achieve an overall
delay. The R&S SMBV100B uses the overall delay to start pulse generation such that
the 50 % voltage level of the rising edge of the first pulse occurs at the desired delay.

If "Used Adjustment Factor" > "Power Sensor", this measured time is used rather than
the calculated internal adjustment factor. Normalize Setup only measures the rise time
of the pulse generated by the R&S SMBV100B.

R&S SMBVB-K153 assumes that the pulse shape of the DUT (when the

R&S SMBV100B is in interrogation mode, the DUT is the ground transponder. When
the R&S SMBV100B is in reply mode (the DUT is the aircraft interrogator), the rise time
of the DUT matches the rise time of the generator. No correction is made for differen-
ces in the rise time of the DUT and rise time of the R&S SMBV100B.

See also Figure 5-4.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : ANALysis:NORMalize? on page 143

Power Sensor Adjustment Factor
Displays the power sensor adjustment factor determined during a normalization of the
setup.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : ANALysis:PSAFactor? on page 147

Internal Adjustment Factor
Displays the internal adjustment factor, the mathematically calculated value of the time,
when the pulse reaches its 50% level.

Remote command:
[ :SOURce<hw>] [ :BB] : DME:ANALysis:IAFactor? on page 147

Used Adjustment Factor
Sets the used adjustment factor.

"Internal" The mathematically calculated value of the time, when the pulse rea-
ches its 50% level. The power sensor trigger hysteresis and the small
delay from the power sensor trigger output to the R&S SMBV100B
are not considered by the calculation.

"Power Sensor"
The adjustment factor measured during a normalization setup.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:ANALysis:UAFactor on page 147
DME Analysis settings

Configuring and displaying DME analysis settings and results require a connection
between R&S SMBV100B and a power sensor, for example, the R&S NRP-Z81.

Access:

1. Connect a power sensor to the R&S SMBV100B.
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How to: Chapter "Connecting power sensors to the R&S SMBV100B" in the
R&S SMBV100B user manual.

2. Select "DME" > "DME Mode" > "Interrogation”.
3. Select "DME" > "DME Analysis".

X

Trigger In Clock ) ) _
Auiu W EGLELEVDL TS e DME Analysis
State Measurement Time

10s

Expected Reply Delay Gate Length
50.000 ps 10.000 ps

Measurement Results

Peak Level Reply Delay
—_— 0.00 ps

Range Distance Reply Efficiency

-4.05 ij 100.0 %j

Pulse Repetition Rate

Measurement Status &
0.0Hz

This dialog provides analysis settings and results related to the DME signal.

Settings:

] = - PSSR 74
Expected RepPIY Delay........oooo it 75
(€= (TN I Y oo |1 o T UPUPPRRR 75
MeEasUrEmMENT TIME. ...t e e e e e e e e e e e e e as 75
PEAK LEVEL....cceeiiieee ettt e e e e e e re e e e e e e e e e e 75
RANGE DiSANCE....ccci ittt e e e e s sb e e e e e 75
(=T o] Y I L= - TP 76
REPIY EffICIENCY .cciiiiieei e 76
Pulse RePetition RaAte........uuiiiiiiiiiii ettt e e e e e 76
MEaSUIrEMENT STALUS......ciiiiiiiiiie e e e s st ee e e e s sbeee e e e s snreeeeeenans 76
State

Activates DME analysis. The R&S SMBV100B generates interrogation pulse pairs and
starts an internal counter for time measurement.

The measurement gate settings determine the measurement window (expected reply
delay +/- gate length/2). To evaluate the delay time and reply efficiency of reply pulses,
the first pulse of the interrogation pulse pair requires the following. The 50% voltage
point of the rising edge of the first pulse is within the measurement window. The delay
measurement is averaged within the measurement cycle. The reply efficiency is calcu-
lated once for each measurement cycle.
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Example: DME measurement time

The gate length is 1 ys and the expected reply delay is 50 ys. The measurement win-
dow lies in the range between 49.5 ys and 50.5 ps.

ate langth'2
Expected reply delay = 5us # =$ﬂ.5n35
‘ 18 b
[ — ]
l l 1;} I :
Dus 49 508 30 Gums

Measurement window = fus

The measurement evaluates only pulse pairs whose 50% voltage point of the rising
edge of the first pulse is within the measurement time.

Remote command:
[ : SOURce<hw>] [ :BB] : DME : ANALysis:STATe on page 145
[ :SOURce<hw>] [ :BB] : DME : ANALysis:0K? on page 144

Expected Reply Delay
Sets the expected reply delay. For an illustration between expected reply delay, gate
length and measurement time, see Example "DME measurement time" on page 75.

Remote command:
[ :SOURce<hw>] [:BB] : DME : ANALysis:GATE:EDELay on page 142

Gate Length

Sets the gate length for the measurement window. For an illustration between expec-
ted reply delay, gate length and measurement time, see Example "DME measurement
time" on page 75.

Remote command:

[ :SOURce<hw>] [:BB] :DME: ANALysis:GATE [ : LENGth] on page 142

Measurement Time

Sets the time of the measurement cycle. For an illustration between expected reply
delay, gate length and measurement time, see Example "DME measurement time"
on page 75.

Remote command:
[ :SOURce<hw>] [ :BB] :DME:ANALysis:GATE: TIME on page 143

Peak Level
Indicates the measured average peak level of all pulse pairs in a measurement cycle.

Remote command:
[ :SOURce<hw>] [ :BB] :DME: ANALysis:POWer? on page 144
[ :SOURce<hw>] :BB:DME: ANALysis:POWer:0K? on page 144

Range Distance
Indicates the measured average range distance of all valid pulse pairs in a measure-
ment cycle.

If there are no valid measurements available in the set measurement window "invalid"
is indicated.
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Remote command:
[ :SOURce<hw>] [ :BB] :DME:ANALysis:RDIStance? on page 145

Reply Delay

Indicates the measured average reply delay of all valid pulse pairs in a measurement
cycle. If there are no valid measurements available in the set measurement window 'in-
valid' is indicated.

Remote command:
[ :SOURce<hw>] [ :BB] :DME: ANALysis:TIME? on page 146
[ :SOURce<hw>] :BB:DME:ANALysis:TIME:OK? on page 146

Reply Efficiency

Indicates the measured reply efficiency in percent. The measurement is the ratio of the
number of measured valid reply pulse pairs to transmitted pulse pairs in a measure-
ment cycle.

If there are no valid measurements available, "invalid" is indicated in the set measure-
ment window.

Remote command:
[ :SOURce<hw>] [:BB] :DME:ANALysis:EFFiciency? on page 141
[ : SOURce<hw>] :BB:DME:ANALysis:EFFiciency:0K? on page 142

Pulse Repetition Rate
Indicates the measured mean pulse repetition rate of the DME ground station.

If there are no valid measurements available in the set measurement window "invalid"
is indicated.

Remote command:
[ :SOURce<hw>] [:BB] :DME : ANALysis:PRRate? on page 145

Measurement Status
Displays the status of the measure via a status icon.

If there are no valid measurements available in the set measurement window 'invalid' is
indicated.

Remote command:
[ : SOURce<hw>] :BB:DME: ANALysis:PRRate:OK? on page 145
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6 Signal generation control

6.1

This section lists settings provided for defining the signal generation start and for gen-
erating signals necessary for synchronization with other instruments.

It covers the following topics:

L I g T To [T 1= 1] o L PP UPPUPP T POPPP 77
®  DIME marker SettiNgS.....ccccccuieiiiiiiiiie e 82
@ ClOCK SEHINGS. ...ttt e e e e e e e e s e e e e e e e e e s e e eannenes 85
o Global connNectors SEtNGS.....couuuiiiiiiiicccccce e ————— 86
Trigger settings

Access:

» Select "ILS"/"VOR"/"DME" > "Trigger In".

Trigger In [[8[]45
m o Position [COM/ID

Mode

Stopped

Auto

This tab provides settings to select and configure the trigger, like trigger source,
trigger mode and trigger delays, and to arm or trigger an internal trigger manually.
The header of the tab displays the status of the trigger signal and trigger mode. As
in the tabs "Marker" and "Clock", this tab provides also access to the settings of the
related connectors.

Routing and enabling a trigger signal

1. Select "Trigger In" > "Mode" to set the trigger mode.
The mode determines the effect of a trigger event on the signal generation.

2. Select "Source" to set the trigger signal source. For example, set the internal base-
band signal or an external trigger signal.

3. For external trigger signals, configure the connector for the signal input. See Sec-
tion 6.4, "Global connectors settings", on page 86.
You can map trigger signals to one or more User x connectors.

Global connectors settings allow you to configure the signal mapping, the polarity,
the trigger threshold and the input impedance of the input connectors.

4. Enable baseband signal generation. In the block diagram, set "Baseband" > "On".

The R&S SMBV100B starts baseband signal generation after receiving the config-
ured trigger event.
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About baseband trigger signals
This section focuses on the available settings.

For detailed information, see section "Common characteristics of the baseband
domain" in the R&S SMBV100B user manual.

Settings:

1/ Yo [ 78
ST (e = I DTN =1 1T o T PP 78
(U g o T aTe TS (o] o] o= Te 1 PP 79
B = = 7= TST= I I 4 e o 1= SRR 79
BT T L= 1T = T 79
4 0 0 U UUE PR 80
Yot 0 (=R T [o 1= PP PP PP PP UPUPUPRTNY 80
T U o PSS 80
Sync. Output to External Trigger/Sync. Output to Trigger........ooocveeiiiiiiieiiiiniieee e 80
External / Trigger INNiDit..........eeieecee e 81
External / TrigQer DEIAY..........uuuiiiiiiiiei e e e e e 82
Mode

Selects the trigger mode. The mode determines the effect of a trigger event on the sig-
nal generation.

e "Auto"
The signal is generated continuously.

® "Retrigger"
The signal is generated continuously. A trigger event (internal or external) causes a
restart.

® "Armed Auto"
The signal is generated only when a trigger event occurs. Then the signal is gener-
ated continuously.
An "Arm" stops the signal generation. A subsequent trigger event (internal or exter-
nal) causes a restart.

® "Armed Retrigger"
The signal is generated only when a trigger event occurs. Then the signal is gener-
ated continuously. Every subsequent trigger event causes a restart.
An "Arm" stops signal generation. A subsequent trigger event (internal or external)
causes a restart.

® "Single"
The signal is generated only when a trigger event occurs. Then the signal is gener-
ated once to the length specified at "Signal Duration".
Every subsequent trigger event (internal or external) causes a restart.

Remote command:

[ :SOURce<hw>] [:BB] : ILS[:TRIGger] : SEQuence on page 153
[ :SOURce<hw>] :BB:VOR[ : TRIGger] : SEQuence on page 153

[ :SOURce<hw>] :BB:DME [ : TRIGger] : SEQuence on page 153

Signal Duration
Requires trigger "Mode" > "Single".
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Enters the length of the trigger signal sequence.

Use this parameter, for example, for the following applications:
® To output the trigger signal partly.
® To output a predefined sequence of the trigger signal.

Remote command:

[:SOURce<hw>] [ :BB] :ILS:TRIGger : SLENgth on page 155
[ : SOURce<hw>] :BB:VOR: TRIGger : SLENgth on page 155

[ :SOURce<hw>] :BB:DME: TRIGger : SLENgth on page 155

Running/Stopped
With enabled modulation, displays the status of signal generation for all trigger modes.
® "Running"
The signal is generated; a trigger was (internally or externally) initiated in triggered
mode.
® "Stopped"
The signal is not generated and the instrument waits for a trigger event.

Remote command:

[ :SOURce<hw>] [ :BB] : ILS:TRIGger : RMODe? on page 154
[ : SOURce<hw>] :BB:VOR: TRIGger :RMODe? on page 154

[ :SOURce<hw>] :BB:DME: TRIGger : RMODe ? on page 154

Time Based Trigger
Requires trigger "Mode" > "Armed Auto"/"Single".

Enables time-based triggering with a fixed time reference.

The R&S SMBV100B triggers signal generation when its operating system time ("Cur-
rent Time") matches a specified time trigger ("Trigger Time"). As a trigger source, you
can use an internal trigger or an external global trigger.

How to: See section "Time-based triggering" in the R&S SMBV100B user manual.
Remote command:

[ :SOURce<hw>] [:BB] : ILS:TRIGger:TIME [ : STATE] on page 155

[ :SOURce<hw>] :BB:VOR: TRIGger: TIME [ : STATE] on page 155

[ : SOURce<hw>] :BB:DME: TRIGger: TIME [ : STATE] on page 155

Trigger Time
Requires trigger "Mode" > "Armed Auto"/"Single".

Sets date and time for a time-based trigger signal.

Set a trigger time that is later than the "Current Time". The current time is the operating
system time of the R&S SMBV100B. If you set an earlier trigger time than the current
time, time-based triggering is not possible.

How to: See section "Time-based triggering" in the R&S SMBV100B user manual.
"Date" Sets the date of the time-based trigger in format YYYY-MM-DD.

Remote command:

[ :SOURce<hw>] [:BB] : ILS:TRIGger: TIME:DATE on page 154
[ : SOURce<hw>] :BB:VOR: TRIGger: TIME : DATE on page 154

[ : SOURce<hw>] :BB:DME: TRIGger : TIME : DATE on page 154
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"Time" Sets the time of the time-based trigger in format hh:mm:ss.

Remote command:

[ :SOURce<hw>] [:BB] : ILS:TRIGger: TIME: TIME on page 154
[ :SOURce<hw>] :BB:VOR:TRIGger: TIME: TIME on page 154

[ :SOURce<hw>] :BB:DME:TRIGger : TIME: TIME on page 154

Arm
Stops the signal generation until a subsequent trigger event occurs.

Remote command:

[:SOURce<hw>] [ :BB] :ILS:TRIGger : ARM: EXECute on page 156
[ :SOURce<hw>] :BB:VOR:TRIGger :ARM:EXECute on page 156

[ :SOURce<hw>] :BB:DME: TRIGger : ARM: EXECute on page 156

Execute Trigger
For internal trigger source, executes trigger manually.

Remote command:

[ :SOURce<hw>] [:BB] : ILS:TRIGger : EXECute on page 156
[ : SOURce<hw>] :BB:VOR: TRIGger :EXECute on page 156

[ : SOURce<hw>] :BB:DME: TRIGger : EXECute on page 156

Source

The following sources of the trigger signal are available:

® "Internal"
The trigger event is internal. Tap "Execute Trigger" to trigger signal generation
manually.

e "External Global Trigger"
The trigger event is the active edge of an external trigger signal provided and con-
figured at the User x connectors.

® "Baseband"'Sync In"
Requires "Multi Instrument Trigger" > "Secondary" for primary-secondary instru-
ment mode.
Triggers signal generation at the secondary instrument by the active edge of the
baseband synchronization signal of the primary instrument.

Remote command:

[ :SOURce<hw>] [:BB] : ILS:TRIGger : SOURce on page 153

[ : SOURce<hw>] :BB:VOR: TRIGger : SOURce on page 153

[ :SOURce<hw>] :BB:DME: TRIGger : SOURce on page 153

Sync. Output to External Trigger/Sync. Output to Trigger
Requires the input of an external trigger signal.

Enables the baseband signal output that is synchronous to the trigger event. This func-
tion is enabled by default.
. llonll
The signal calculation starts simultaneously with the trigger event. Because of the
processing time of the instrument, the first samples are cut off and no signal is out-

put. After elapsing of the internal processing time, the output signal is synchronous
to the trigger event.
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Calculated
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| \_/

Signal at

the output
»—]<&-Processing time—

o "Off"

The signal output begins after elapsing of the processing time. Signal output starts
with sample 0. The complete signal is output.
This mode is recommended for triggering of short signal sequences. Short sequen-
ces are sequences with signal duration comparable with the processing time of the
instrument.

| Ext

| Trigger Event

\

Calculated
signal

Il

| \_/

| Signal at
the output

»—]<&-Processing time—

In primary-secondary instrument mode, this setting ensures that once achieved, syn-
chronization is not lost if the baseband signal sampling rate changes.

Remote command:
[ :SOURce<hw>] [:BB] : ILS: TRIGger:EXTernal:SYNChronize:0UTPut

on page 156
[ :SOURce<hw>] :BB:VOR:TRIGger:EXTernal :SYNChronize:OUTPut
on page 156
[ :SOURce<hw>] :BB:DME: TRIGger:EXTernal:SYNChronize:OUTPut
on page 156

External / Trigger Inhibit
Requires an external trigger signal.

Sets a time period to suppress trigger events. A trigger event within this period does
not start or restart the signal generation.

After the time period expires, occurring trigger events start or restart the signal genera-
tion again.

Remote command:

[ :SOURce<hw>] :BB:VOR: TRIGger [:EXTernal<ch>]:INHibit on page 157

[ :SOURce<hw>] [ :BB] :ILS:TRIGger [ :EXTernal<ch>]:INHibit on page 157
[ : SOURce<hw>] :BB:DME: TRIGger [ :EXTernal<ch>] : INHibit on page 157
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6.2

DME marker settings

External / Trigger Delay

Delays the trigger event of the signal from:

® The external trigger source

Use this setting to:

® Synchronize the instrument with the device under test (DUT) or other external devi-
ces.

® Compensate delays and align the signal generation start in a multi-instrument
setup.

Remote command:

[ : SOURce<hw>] :BB:VOR: TRIGger [ :EXTernal<ch>] :DELay on page 157

[ :SOURce<hw>] [:BB] : ILS:TRIGger [:EXTernal<ch>] :DELay on page 157
[ :SOURce<hw>] :BB:DME: TRIGger [ :EXTernal<ch>] :DELay on page 157

DME marker settings

Option: R&S SMBVB-K153

Access:

» Select "DME" > "Marker".

m I:Igger : Marker WW oHE AnaIYSis I

Mode Width Marker 1
First Pulse Start 10 chips (0.05 ps) | et PulseStart
0 chips (0.05 ps) Pulse Start
— |

This tab provides settings to select and configure the marker output signal, like the
marker mode or marker delay settings.
Routing and activating a marker signal

1. To define the signal shape of an individual marker signal "x", select "Marker" >
"Marker x" > "Mode".

2. Optionally, define the connector for signal output. See Section 6.4, "Global connec-
tors settings", on page 86.
You can map marker signals to one or more User x connectors.

3. Enable baseband signal generation. In the block diagram, set "Baseband"> "On".

The R&S SMBV100B adds the marker signal to the baseband signal. Also,
R&S SMBV100B outputs this signal at the configured User x connector.

About marker output signals

This section focuses on the available settings.
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For detailed information, see section "Common characteristics of the baseband
domain" in the R&S SMBV100B user manual.

Settings:

1Y ol [T PO P PO PTT PP ORPRPP 83
Lo 1 PO PP PPP 84
== PP PP PPPPPPRPPP 84
Processing Delay.......ccoo oo 84
Mode

Sets the marker mode that defines the shape and periodicity of the marker signal.

You can configure individual marker modes for each marker signal. The number of
available markers is 3. The marker configuration changes with the selected marker
mode.

How to: "Routing and activating a marker signal" on page 82

"First Pulse Start"/"Pulse Start"
Sets the marker at the beginning of the (first) pulse.

"First Pulse 50% Level"/"Pulse 50% Level"
Sets the marker to 50 percent of the maximum pulse level of the
(first) pulse.
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"Received Pulse"
Sets "Marker 2" on the received pulse.

Remote command:
[ : SOURce<hw>] [ :BB] : DME : MARKer<ch>:MODE on page 158

Width
Sets the width of the selected marker.

Remote command:
[ :SOURce<hw>] [ :BB] : DME :MARKer<ch>:WIDTh on page 159

Delay
Delays the marker signal at the marker output relative to the signal generation start.

Variation of the parameter "Marker x" > "Delay" causes signal recalculation.

Remote command:
[ :SOURce<hw>] [ :BB] : DME : MARKer<ch>:DELay on page 158

Processing Delay
Requires "Marker 2" > "Mode" > "Received Pulse".

Displays the processing delay. The delay equals the time difference between the posi-
tion of the markers for the interrogation pulse and for the reply pulse.

Remote command:
[ : SOURce<hw>] [ :BB] : DME : MARKer<ch>:PDELay? on page 158
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Clock settings
6.3 Clock settings

Access:

» Select "ILS"/"VOR"/"DME" > "Clock".

 comlc i s foin o

Clock Source

-
Internal

This tab provides settings to select and configure the clock signal, like the clock
source and clock mode.

Defining the clock
1. Select "Clock" > "Source" to define the source of the clock signal.

2. For external clock signals, define the connector for the signal input. See Sec-
tion 6.4, "Global connectors settings", on page 86.
You can map clock signals to one or more User x connectors.

Global connectors settings allow you to configure the signal mapping, the polarity,
the trigger threshold and the input impedance of the input connectors.
3. Activate baseband signal generation. In the block diagram, set "Baseband" > "On".

The R&S SMBV100B starts baseband signal generation with a symbol rate that
equals the clock rate.

About clock signals
This section focuses on the available settings.

For detailed information, see section "Common characteristics of the baseband
domain" in the R&S SMBV100B user manual.

Settings:

Clock Source

Clock Source
Selects the clock source.
® "Internal"
The instrument uses its internal clock reference.

How to: "Defining the clock" on page 85

Remote command:

[ :SOURce<hw>] [ :BB] : ILS:CLOCk: SOURce on page 159
[ : SOURce<hw>] :BB:VOR:CLOCk: SOURce on page 159

[ :SOURce<hw>] :BB:DME : CLOCk : SOURce on page 159
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Global connectors settings

6.4 Global connectors settings

Opens a dialog to configure global connectors.

The button is available in the following dialogs or tabs:

® "Trigger / Marker / Clock" dialog that is accessible via the "TMC" block in the block
diagram.

® "Trigger In", "Marker" and "Clock" tabs of baseband signal configuration dialogs
that you can open via the "Baseband" block in the block diagram. These tabs are
available, for example, for "ARB" baseband signals.

Glnhal Connectors ...

See also section "Global connectors settings" in the user manual.
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®

Remote-control commands

The following commands are required to perform signal generation with the
ILS/VOR/DME option in a remote environment. We assume that the R&S SMBV100B
has already been set up for remote operation in a network as described in the

R&S SMBV100B documentation. A knowledge about the remote control operation and
the SCPI command syntax are assumed.

Conventions used in SCPl command descriptions

For a description of the conventions used in the remote command descriptions, see
section "Remote Control Commands" in the R&S SMBV100B user manual.

Placeholder <Subsystem>

To simplify the description of the remote control commands, the placeholder
<Subsystem> is introduced. Depending on the avionic standard used as an entry
standard, replace this placeholder <subsystem> with for example SOURce:BB: ILS
for ILS.

The replacement of the place holder <subsystem> is mandatory, i.e. remote control

commands containing this placeholder are not recognized and accepted by the instru-
ment.

Example:
SCPI command <subsystem>:STATe:

® Entry Standard = DME
SOURce:BB:DME: STATe

® Entry Standard = ILS
SOURce:BB:ILS:STATe

® Entry Standard = VOR
SOURce:BB:VOR:STATe

® |nvalid command
<Subsystem>:STAT

Common suffixes

The following common suffixes are used in remote commands:

Suffix Value range Description
ENTity<ch> 1 Optional keyword, provided for compatibility with
R&S®SMW200A

ENTityl:SOURcel = SOURcel

SOURce<hw> 1 Available baseband signals

OUTPut<ch> 1t03 Available markers
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Programming examples

The following commands specific to the ILS/VOR/DME options are described here:

®  Programming €XamPIES........cccciiiiiiiiieieieieeirere s e e e e e e e e e e —————— 88
0  General COMMANGS.........couiieeee et e e e e e e e e ee e e e e e e eeabe e e e e e enraaanns 97
L I | IS R oTo T 1 4 F= T o RN 99
VL@ ] = e7o] o182 =T (o [T 117
@  DIVIE COMMANGS...... et e et e e et e e et e e e e e e eenneeeen 126
L I Iy o o [T oot o g =1 o o < 70U 152
®  DME marker COMMANAS......c.cciiiiiiiieieeeeiiee et e et e e e e e eae e e e e e e raae e e e e e eeranns 158
®  ClOCK COMMANAS......coiiiiieeieeeee et ettt e e e e et e e e e eeaae e e e e s eeranaeeaees 159

Programming examples

The following sections provide simple programming examples for the R&S SMBV100B.
The purpose of the examples is to present all commands for a given task. In real appli-
cations, one would rather reduce the examples to an appropriate subset of commands.

The programming examples have been tested with a software tool which provides an
environment for the development and execution of remote tests. To keep the examples
as simple as possible, only the "clean" SCPI syntax elements are reported. Non-exe-
cutable command lines (for example comments) start with two // characters.

At the beginning of the most remote control program, an instrument reset or preset is
recommended to set the R&S SMBV100B to a definite state. The commands *RST and
SYSTem:PRESet are equivalent for this purpose. *CLS also resets the status registers
and clears the output buffer.

Example: Saving and recalling a configuration

This example shows how to query and load settings files, saved with the save/recall
function for the VOR standard.

For other avionic standards, replace VOR by IS or DME.

SOURcel:BB:VOR:PRESet

// Go to the "settings" directory.

MMEM:CDIR "/var/user/settings"

// List all files in the directory with extension *.vor.
SOURcel:BB:VOR:SETTing:CATalog?

// vor 17x Norm, vor 17x Norm ComID

// Save the VOR configuration in the file "vor 18x Norm.vor".
SOURcel:BB:VOR:SETTing:STORe "/var/user/settings/vor_ 18x_Norm"
// Delete the file "vor 17x Norm.vor".
SOURcel:BB:VOR:SETTing:DELete "/var/user/settings/vor 17x Norm"
SOURcel:BB:VOR:SETTing:CATalog?

// vor 18x Norm, vor 17x Norm ComID

// Load the file "vor 18x Norm.vor".

SOURcel:BB:VOR:SETTing:LOAD "/var/user/settings/vor 18x Norm"
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// Activate VOR signal generation.
SOURcel:BB:VOR:STATe 1

Example: Configure and generate a VOR signal

SOURcel:BB:VOR:PRESet

// Configure VOR general settings.
SOURcel :BB:VOR: FREQuency:MODE USER
SOURcel :BB:VOR:FREQuency 108000000
SOURcel :BB:VOR: FREQuency:MODE ICAO
SOURcel:BB:VOR:ICAO:CHANnel?

// Response: CH17X

// Configure VOR signal settings.
SOURcel :BB:VOR:MODE NORM

SOURcel :BB:VOR:VAR:FREQuency 30

SOURcel :BB:VOR:VAR:DEPTh 30
SOURcel:BB:VOR:SUBCarrier:FREQuency 9960
SOURcel:BB:VOR:SUBCarrier:DEPTh 30
SOURcel:BB:VOR:REFerence:DEViation 480

// Configure VOR position settings.
SOURcel:BB:VOR:BANGle 1
SOURcel:BB:VOR:BANGle:DIRection FROM

// Configure VOR COM/ID settings.
SOURcel:BB:VOR:COMid:PERiod 9
SOURcel:BB:VOR:COMid: FREQuency 1020
SOURcel:BB:VOR:COMid:DEPTh 11
SOURcel:BB:VOR:COMid:TSCHema USER
SOURcel:BB:VOR:COMid:DOT 0.11
SOURcel:BB:VOR:COMid:DASH 0.29
SOURcel:BB:VOR:COMid:SYMBol 0.11
SOURcel:BB:VOR:COMid:LETTer 0.29
SOURcel:BB:VOR:COMid:STATe 1

// Activate VOR signal generation.

SOURcel:BB:VOR:STATe 1

Example: Configure and generate an ILS glide slope signal

SOURcel:BB:ILS:PRESet

// Configure ILS localizer general settings.
SOURcel:BB:ILS:TYPE GS
SOURcel:BB:ILS:GS:FREQuency:MODE USER
SOURcel:BB:ILS:GS:FREQuency 334700000
SOURcel:BB:ILS:GS:FREQuency:MODE ICAO
SOURcel:BB:ILS:GS:ICAO:CHANnel?

// Response: CH18X
SOURcel:BB:ILS:GS:FREQuency:SYNChronize 1
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SOURcel:BB:ILS:LOCalizer:ICAO:CHANnel?
// Response: CH18X
SOURcel:BB:ILS:LOCalizer:FREQuency?

// Response: 108100000

// Configure ILS glide slope signal settings.
SOURcel:BB:ILS:GS:MODE NORM
SOURcel:BB:ILS:GS:DDM:POLarity P90 150
SOURcel:BB:ILS:GS:ULOBe:FREQuency 90
SOURcel:BB:ILS:GS:LLOBe:FREQuency 150
SOURcel:BB:ILS:GS:PHASe 0

// Configure ILS glide slope amplitude settings.
SOURcel:BB:ILS:GS:DDM:DIRection UP
SOURcel:BB:ILS:GS:SDM 80
SOURcel:BB:ILS:GS:DDM:COUPling FIX
SOURcel:BB:ILS:GS:DDM: STEP DEC
SOURcel:BB:ILS:GS:DDM:CURRent O
SOURcel:BB:ILS:GS:DDM:DEPTh O
SOURcel:BB:ILS:GS:DDM:LOGarithmic 0
SOURcel:BB:ILS:GS:DDM:PCT 0

// Activate ILS signal generation.
SOURcel:BB:ILS:STATe 1

Example: Configure and generate an ILS localizer signal

SOURcel:BB:ILS:PRESet

// Configure ILS localizer general settings.
SOURcel:BB:ILS:TYPE LOC
SOURcel:BB:ILS:LOCalizer:FREQuency:MODE USER
SOURcel:BB:ILS:LOCalizer:FREQuency 108100000
SOURcel:BB:ILS:LOCalizer:FREQuency:SYNChronize 1
SOURcel:BB:ILS:GS:FREQuency?

// Response: 108100000
SOURcel:BB:ILS:LOCalizer:FREQuency:MODE ICAO
SOURcel:BB:ILS:LOCalizer:ICAO:CHANnel CH26Y
SOURcel:BB:ILS:GS:ICAO:CHANnel?

// Response: CH26Y
SOURcel:BB:ILS:GS:FREQuency?

// Response: 1089500000

// Configure ILS localizer signal settings.
SOURcel:BB:ILS:LOCalizer:MODE NORM
SOURcel:BB:ILS:LOCalizer:DDM:POLarity P90_150
SOURcel:BB:ILS:LOCalizer:LLOBe:FREQuency 90
SOURcel:BB:ILS:LOCalizer:RLOBe:FREQuency 150
SOURcel:BB:ILS:LOCalizer:PHASe 0

// Configure ILS localizer amplitude settings.
SOURcel:BB:ILS:LOCalizer:DDM:DIRection LEFT
SOURcel:BB:ILS:LOCalizer:SDM 40
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SOURcel:BB:ILS:LOCalizer:DDM:COUPling FIX
SOURcel:BB:ILS:LOCalizer:DDM:STEP DEC
SOURcel:BB:ILS:LOCalizer:DDM:CURRent 0
SOURcel:BB:ILS:LOCalizer:DDM:DEPTh 0
SOURcel:BB:ILS:LOCalizer:DDM:LOGarithmic 0
SOURcel:BB:ILS:LOCalizer:DDM:PCT O

// Configure ILS localizer COM/ID settings.
SOURcel:BB:ILS:LOCalizer:COMid:CODE "MUC"
SOURcel:BB:ILS:LOCalizer:COMid:PERiod 9
SOURcel:BB:ILS:LOCalizer:COMid:FREQuency 1020
SOURcel:BB:ILS:LOCalizer:COMid:DEPTh 10
SOURcel:BB:ILS:LOCalizer:COMid:TSCHema USER
SOURcel:BB:ILS:LOCalizer:COMid:DOT 0.11
SOURcel:BB:ILS:LOCalizer:COMid:DASH 0.29
SOURcel:BB:ILS:LOCalizer:COMid:SYMBol 0.11
SOURcel:BB:ILS:LOCalizer:COMid:LETTer 0.29
SOURcel:BB:ILS:LOCalizer:COMid:STATe 1

// Activate ILS signal generation.

SOURcel:BB:ILS:STATe 1

Example: Configure and generate an ILS marker beacons signal

SOURcel:BB:ILS:PRESet

// Configure ILS marker beacons general settings.
SOURcel:BB:ILS:TYPE MBE
SOURcel:BB:ILS:MBEacon:FREQuency:MODE USER
SOURcel:BB:ILS:MBEacon:FREQuency 75000000
SOURcel:BB:ILS:MBEacon:MARKer:FREQuency 400
SOURcel:BB:ILS:MBEacon:MARKer:DEPTh 95
SOURcel:BB:ILS:MBEacon:MARKer:PULSed?

// Response: "QO"

// Configure ILS marker beacons COM/ID settings.
SOURcel:BB:ILS:MBEacon:COMid:CODE "MUC"
SOURcel:BB:ILS:MBEacon:COMid:PERiod 9
SOURcel:BB:ILS:MBEacon:COMid:FREQuency 1020
SOURcel:BB:ILS:MBEacon:COMid:DEPTh 5
SOURcel:BB:ILS:MBEacon:COMid:TSCHema USER
SOURcel:BB:ILS:MBEacon:COMid:DOT 0.11
SOURcel:BB:ILS:MBEacon:COMid:DASH 0.29
SOURcel:BB:ILS:MBEacon:COMid:SYMBol 0.11
SOURcel:BB:ILS:MBEacon:COMid:LETTer 0.29
SOURcel:BB:ILS:MBEacon:COMid:STATe 1

// Activate ILS signal generation.

SOURcel:BB:ILS:STATe 1
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Example: Configuring and generating a DME interrogation mode signal

SOURcel:BB:DME: PRESet

// Configure DME general settings.
SOURcel :BB:DME:MODE INT
SOURcel:BB:DME:CSUFfix X

SOURcel :BB:DME: FREQuency 1025000000

// Configure DME signal settings.
SOURcel:BB:DME:SQUitter?

// Response: 0
SOURcel:BB:DME:RATE 48
SOURcel:BB:DME: PINPut:SOURce EXT

// Configure DME pulse settings.
SOURcel :BB:DME: SHAPe COS2
SOURcel:BB:DME:RISE 0.000002
SOURcel:BB:DME:WIDTh 0.0000035
SOURcel:BB:DME:FALL 0.000002
SOURcel:BB:DME:PPS 0.000012
SOURcel:BB:DME:SINGle 1
SOURcel:BB:DME:SINGle 0O
SOURcel:BB:DME:PPST:ENABled 1
SOURcel:BB:DME:PPST 0.000005

// Configure DME propagation settings.
SOURcel:BB:DME:ECHO:DELay 0.00002
SOURcel:BB:DME:ECHO:ATTenuation 10
SOURcel:BB:DME:VELocity 10

SOURcel :BB:DME: ECHO ON

// Activate DME signal generation.

SOURcel:BB:DME:STATe 1

Example: Configuring and querying DME analysis settings and results

SOURcel:BB:DME:STATe 1

// Configure DME analysis settings.
SOURcel:BB:DME:ANALysis:GATE:EDELay 0.00005
SOURcel:BB:DME:ANALysis:GATE:LENGth 0.00001
SOURcel :BB:DME:ANALysis:GATE:TIME 1
SOURcel:BB:DME:ANALysis:STATe 1

// Query DME results.

// Query, if measurement results are available.
SOURcel :BB:DME:ANALysis:0K?

// Response: 1

// Query, if power measurement results are available.
SOURcel :BB:DME:ANALysis:POWer:0K?

// Response: 1

SOURcel :BB:DME: ANALysis:POWer?
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// Response in

// Query reply

SOURcel :BB:DME:

// Response in
// Query range
SOURcel : BB: DME
// Response in

// Query reply

SOURcel :BB:DME:

// Responce in

// Query pulse

SOURcel :BB:DME:

// Responce in

Remote-control commands

Programming examples

dBm: -43.21
delay.
ANALysis:TIME?
us: 0.02
distance.
:ANALysis:RDIStance?
NM: -4.05
efficiency.
ANALysis:EFFiciency?
percent: 100
repetition rate.
ANALysis:PRRate?

Hz: 47

Example: Configuring and generating a DME reply mode signal

SOURcel :BB: DME

:PRESet

// Configure DME general settings.

SOURcel :BB: DME
SOURcel : BB: DME
SOURcel : BB: DME

:MODE REPL
:CSUFfix X
:FREQuency 1025000000

// Configure DME signal settings.

SOURcel :BB: DME

:RDIStance 10

// Set for 10 reply pulses.

SOURcel : BB: DME

// Set 70 percent reply efficiency:

SOURcel :BB:DME

SOURcel:BB:
BB:

BB:

DME
DME
DME

SOURcel:
SOURcel:

:EFFiciency:REPLies 10

7 correct and 3 false reply pulses.
:EFFiciency 70

:SQUitter 1

:RATE 2700

:PINPut:SOURce EXT

// The input source is externally triggered.

SOURcel :BB: DME

// Reply for 10 NM range distance in seconds:

:PINPut:DELay?
"0.00017359"

// The delay is about 173.6 microseconds.

// Search DME trigger levels determined via a power sensor.

SOURcel :BB: DME
SOURcel : BB: DME

:PINPut:SOURce PSEN
:PINPut: TRIGger:SEARch

// Executes the search trigger level procedure.

// Query,
SOURcel : BB: DME
// Response:
// The trigger
SOURcel : BB: DME
// Response in
SOURcel :BB:DME
// Response:

// The trigger
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if the search procedure finds a valid trigger level.

:PINPut:TRIGger:SEARch?

non

level value is valid.

:PINPut:TRIGger:LEVel?
dBm: "-3.45"

:PINPut:TRIGger:LEVel:0K?

nyn

level value is valid.
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// Configure DME pulse settings.
SOURcel :BB:DME: SHAPe COS2
SOURcel:BB:DME:RISE 0.000002
SOURcel:BB:DME:WIDTh 0.0000035
SOURcel:BB:DME:FALL 0.000002
SOURcel:BB:DME:PPS 0.000012
SOURcel:BB:DME:SINGle 1
SOURcel:BB:DME:SINGle 0
SOURcel :BB:DME:PPST:ENABled? O
SOURcel:BB:DME:PPST:ENABled 1
SOURcel:BB:DME:PPST 0.000002

// Configure DME COM/ID settings.
SOURcel:BB:DME:ID:CODE "MUC"
SOURcel:BB:DME:ID:PERiod 40
SOURcel:BB:DME:ID:RATE 1350
SOURcel:BB:DME:ID:TSCHema USER
SOURcel:BB:DME:ID:DOT 0.11
SOURcel:BB:DME:ID:DASH 0.29
SOURcel:BB:DME:ID:SYMBol 0.11
SOURcel:BB:DME:ID:LETTer 0.29
SOURcel:BB:DME:ID:STATe 1

// Activate DME signal generation.
SOURcel:BB:DME:STATe 1

Example: Determining the DME echo rejection

SOURcel :BB:DME: PRESet

// Configure e.g. ICAO channel 1X DME reply signal.
SOURcel :BB:DME : MODE REPL

SOURcel:BB:DME:CSUFfix ICAO

SOURcel:BB:DME: ICAO:CHANnel CHIX
SOURcel:BB:DME:CSUFfix X

SOURcel :BB:DME: FREQuency? 962000000

// Specify the DME reply signal.
SOURcel:BB:DME:RDIStance 30
SOURcel:BB:DME:PINPut:DELay? 0.00042077
SOURcel:BB:DME:EFFiciency 100

// Specify the DME echo pulse signal.
SOURcel:BB:DME:ECHO:DELay? 0.0000335
SOURcel:BB:DME:ECHO:ATTenuation 10
SOURcel:BB:DME:ECHO 1

// Output DME reply and echo signal at the RF connector.
SOURcel:BB:DME:STATe ON

SOURcel :POWer:POWer -50

OUTPutl:STATe 1

// Increase the echo signal level.
SOURcel :BB:DME:ECHO:ATTenuation 10
SOURcel :BB:DME:ECHO:ATTenuation 9
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SOURcel:BB:DME:ECHO:ATTenuation
SOURcel:BB:DME:ECHO:ATTenuation
SOURcel :BB:DME:ECHO:ATTenuation
SOURcel:BB:DME:ECHO:ATTenuation

S0 oy 9

SOURcel:BB:DME:ECHO:ATTenuation
SOURcel :BB:DME:ECHO:ATTenuation 3
// Result: DUT locks on to the echo signal at -53 dBm.

Example: Simulating DME signals for velocity tracking

SOURcel:BB:DME: PRESet

// Velocity tracking test:

// Simulate DME ground station, e.g. ICAO channel 1X DME interrogation signal.
SOURcel :BB:DME:MODE INT

SOURcel:BB:DME:CSUFfix ICAO

SOURcel:BB:DME:ICAO:CHANnel CHIX

SOURcel:BB:DME:CSUFfix X

SOURcel :BB:DME: FREQuency? 962000000

// Specify the DME interrogation signal: e.g. 15 NM range distance, 1000 kn velocity
SOURcel:BB:DME:RDIStance 15

SOURcel:BB:DME:ECHO 0

SOURcel:BB:DME:VELocity 1000

// Output DME interrogation signal at the RF connector.

SOURcel:BB:DME:STATe 1

SOURcel:POWer:POWer -50

OUTPutl:STATe 1

// Verify that the DUT locks on the signal and maintains track.

// Outbound to inbound test:

// Simulate DME ground station, e.g. ICAO channel 1X DME interrogation signal.
SOURcel :BB:DME:MODE INT

SOURcel:BB:DME:CSUFfix ICAO

SOURcel:BB:DME:ICAO:CHANnel CHIX

SOURcel:BB:DME:CSUFfix X

SOURcel :BB:DME: FREQuency? 962000000

// Specify the DME interrogation signal: e.g. 200 kn velocity
SOURcel:BB:DME:VELocity 200

// Output DME interrogation signal at the RF connector.
SOURcel:BB:DME:STATe 1

SOURcel : POWer:POWer -50

OUTPutl:STATe 1

// Switch to DME reply signal mode.

SOURcel :BB:DME : MODE REPL

// Inbound to outbound test:

// Simulate DME ground station, e.g. ICAO channel 1X DME reply signal.
SOURcel :BB:DME : MODE REPL

SOURcel:BB:DME:CSUFfix ICAO

SOURcel:BB:DME:ICAO:CHANnel CHI1X

SOURcel:BB:DME:CSUFfix X

SOURcel :BB:DME: FREQuency? 962000000
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// Specify the DME reply signal: e.g. 200 kn velocity
SOURcel:BB:DME:VELocity 200

// Output DME reply signal at the RF connector.
SOURcel:BB:DME:STATe 1

SOURcel :POWer:POWer -50

OUTPutl:STATe 1

// Switch to DME interrogation signal mode.

SOURcel :BB:DME:MODE INT

Example: Simulating a DME flight scenario

SOURcel :BB:DME: PRESet

SOURcel:BB:DME:FLIGHt:DISTance:STARt 0

// Start distance is 0 nautical miles (NM)
SOURcel:BB:DME:FLIGHt:DISTance:STOP 1

// Stop distance is 1 NM.

// Set the velocity.

SOURcel:BB:DME:VELocity 100

SOURcel:BB:DME:FLIGHt:STATe 1

SOURcel:BB:DME:FLIGHt: STARt

// Query the current distance (NM).
SOURcel:BB:DME:FLIGHt:DISTance:CURRent?

// Response: 0.002

// Optionally, pause and resume or restart the flight simulation.
SOURcel:BB:DME:FLIGHt : PAUSe

SOURcel :BB:DME: FLIGHt : RESume

SOURcel:BB:DME:FLIGHt :RESTart

// Check running status to determine if current distance equals stop distance.
SOURcel:BB:DME:FLIGHt:RSTatus?

// Response: "IDLE"

// The simulation is in idle state. The flight simulation stops automatically.
SOURcel:BB:DME:FLIGHt :DISTance:CURRent?

// Response: 1.000

// Optionally, stop the flight simulation during simulation run.

SOURcel:BB:DME: FLIGHt : STOP

Example: Configuring trigger settings

SOURcel:BB:VOR:TRIGger:SEQuence AAUT
SOURcel:BB:VOR:TRIGger:SOURce EGT1
SOURcel:BB:VOR:TRIGger:EXTernal:SYNChronize:OUTPut 1
SOURcel:BB:VOR:TRIGger:EXTernal:INHibit 100
SOURcel:BB:VOR:TRIGger:DELay:UNIT SAMP
SOURcel:BB:VOR:TRIGger:EXTernal:DELay 10
SOURcel:BB:VOR:TRIGger:EXTernal :RDELay?

// Response in seconds: 0.00000065
SOURcel:BB:VOR:TRIGger:DELay:UNIT TIME
SOURcel:BB:VOR:TRIGger:EXTernal :TDELay 0.00001
SOURcel:BB:VOR:TRIGger:EXTernal :RDELay?

// Response in seconds: 0.00001
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Example: Configuring DME marker settings
SOURcel :BB:DME:MARKerl :MODE PRECeived
SOURcel :BB:DME :MARKerl:WIDTh 10
SOURcel:BB:DME:MARKerl:DELay 1

SOURcel :BB:DME:MARKerl:PDELay?

// Response in seconds: 0.00000123

Example: Querying clock settings

SOURcel :BB:VOR:CLOCk: SOURce?
// Response: "INT"

7.2 General commands

<SUDSYSEEM>IPRESEL.....uuuuiiiieiiiiiii e e e e e ettt e e et ie e e e e ettt e e e e e e e taa e e e e see b e eeeeeeatan e eeeeesnnanns 97
[:SOURCE<hW>]:BB:DME:PRESE!.....cccvvtuiiieeiiiiiieeeeeeetttce e ee e et e e e e e eeb e e e e e e e rnbe e e e e seeranaens 97
[:SOURCESNWS][:BBI:ILS:PRESEL. ... v-veeveeeeeeeeeeeeeeeeeeesesseseseseseseeeseseeseeeeesseseseseseseseseseseeens 97
[:SOURCe<hW>]:BB:VOR:PRESEL!.......ceieii et e e e e e e 97
<sUbSYStEM>:SETTING:CATAlOP- - ettt eeeeeeeeee e e ettt e e e e e e e e e e e e e e e e e eeeeeeeeeneeaenennnnnnnnn 98
[:SOURce<hw>][:BB]:DME:SETTING:CATAlOG?....ceeeeeeeeeeireenentnnnnaaaaaaaaeeeeeeaeaaaeaeeeereeeeeeeenennes 98
[:SOURCce<hw>][:BB]:ILS:SETTING:CATAIOG?......cteeeeerrrerrrrrrntnniaaaieieseeeeeaeeeeeseseeeeeessesssrarane 98
[:SOURCe<hw>]:BB:VOR:SETTING:CATAIOG?. .. ceeetieriiieeeeeetiaeeeeeeetteeeeeeeesnneseeesestaneeeeseenes 98
<SUbSYStEM>:SETTINGIDELEIE...cuuuiiiieiieiee et e et e e e e e ea b e e e e e e rananns 98
[:SOURce<hw>]:BB:DME:SETTING:DELEtE......ccuiiiieieee et ee e 98
[:SOURCE<hWS][:BBJILS:SETTING:DELELE ... eereeeeeeeseeeeeeeeseeeseeeeeeseseeseseseeseseeeeeeseseseeneeens 98
[:SOURCce<hw>]:BB:VOR:SETTING:DELELE.....uiiiieiieiie e et ee e e eeeeee 98
<sUbSYStEM>SETTING:LOAD......ciiiiiiiieieinieeieaeaaaaa e e e e e e e e eeaeaeeeeeeeeeereeeeeentnsnnnanaaaaaeaeeeeaeas 98
[:SOURCce<hw>]:BB:DME:SETTING:LOAD. ... ccieieieieeeieeeeeeeeeeeeeeeeeeeerete e e e e e e e e e aaaaae s 98
[:SOURCe<hw>][:BB]:ILS:SETTING:LOAD. ...cctuiieeeieetiieeeeeeetee e e e et e e e e e ee e e e e e eebaeeeaeeenen 98
[:SOURce<hw>]:BB:VOR:SETTING:LOAD. ...ttt e e e e e 98
<SUbSYStEM>:SETTING:STORE. ....ciiiiiiieiei ettt e e e e e e e e e e e e e e e e e eeeeeaeaeeeesnennnnanaaan 98
[:SOURce<hw>]:BB:DME:SETTING:STORE. . ...ttt ettt e e e eae 98
[:SOURCce<hw>][:BB]:ILS:SETTING:STORE. ....cceeiteeeeeieieeeeeieeieeeeeieaeaeae e e e e e e e e e e aeaeeeeeeeeeeees 98
[:SOURce<hw>]:BB:VOR:SETTING:STORE.......cceeeeeieieeeeeeeieiiiinieneaseaeaeeeeeeeaaaaaeaeeseeeeennnes 98
TN o1 (=T 1 bt S N AN =TSSR 99
[:SOURCESNWS:BB:DME:STATE. .. .ciettuuieeeeeiittiieeeeeeettaeeeeerastaseeerestaaeeeeersstaaeeesenranaaeaeens 99
[:SOURCESNWS[: BB ILS:STATE. ...t ereeerereseseeeseseeeseeeeeeeeseseseseseseseseseseseseeeeeenesesenenenen. 99
[:SOURCESNWS i BB: VO R : S T AT . ettt ittt et e e e e e e e e e e et e e e e e eaeenennas 99
<subsystem>:PRESet

[:SOURce<hw>]:BB:DME:PRESet
[:SOURce<hw>][:BB]:ILS:PRESet
[:SOURce<hw>]:BB:VOR:PRESet

Sets the parameters of the digital standard to their default values (*RST values speci-
fied for the commands).

Not affected is the state set with the command
SOURce<hw>:BB:VOR| ILS |DME: STATe.
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General commands

Example: See Example "Saving and recalling a configuration" on page 88.

<subsystem>:SETTing:CATalog
[:SOURce<hw>][:BB]:DME:SETTing:CATalog?
[:SOURce<hw>][:BB]:ILS:SETTing:CATalog?
[:SOURce<hw>]:BB:VOR:SETTing:CATalog?

Queries the files with settings in the default directory. Listed are files with the file exten-
sion *.ils/*.vor/*.dme.

Example: SeeExample "Saving and recalling a configuration" on page 88 .

Usage: Query only

<subsystem>:SETTing:DELete

[:SOURce<hw>]:BB:DME:SETTing:DELete <Filename>
[:SOURce<hw>][:BB]:ILS:SETTing:DELete <Filename>
[:SOURce<hw>]:BB:VOR:SETTing:DELete <Filename>

Deletes the selected file from the default or the specified directory. Deleted are files
with extension *.il1s/*.vor/*.dme.

Setting parameters:

<Filename> string
Example: SeeExample "Saving and recalling a configuration" on page 88 .
Usage: Setting only

<subsystem>:SETTing:LOAD

[:SOURce<hw>]:BB:DME:SETTing:LOAD <Filename>
[:SOURce<hw>][:BB]:ILS:SETTing:LOAD <Filename>
[:SOURce<hw>]:BB:VOR:SETTing:LOAD <Filename>

Loads the selected file from the default or the specified directory. Loaded are files with
extension *.ils/*.vor/*.dme.

Setting parameters:

<Filename> string
Example: See Example "Saving and recalling a configuration" on page 88.
Usage: Setting only

<subsystem>:SETTing:STORe

[:SOURce<hw>]:BB:DME:SETTing:STORe <Filename>
[:SOURce<hw>][:BB]:ILS:SETTing:STORe <Filename>
[:SOURce<hw>]:BB:VOR:SETTing:STORe <Filename>

Saves the current settings into the selected file; the file extension
(*.1ils/*.vor/*.dme) is assigned automatically.
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7.3

7.3.1

ILS commands

Setting parameters:

<Filename> string
Example: See Example "Saving and recalling a configuration" on page 88.
Usage: Setting only

<subsystem>:STATe

[:SOURce<hw>]:BB:DME:STATe <State>
[:SOURce<hw>][:BB]:ILS:STATe <State>
[:SOURce<hw>]:BB:VOR:STATe <State>

Activates/deactivates the avionic standard.

Parameters:

<State> 1|/ON|0|OFF
*RST: 0

Example: See Example "Configure and generate a VOR signal"
on page 89.

ILS commands

The SOURce:BB: ILS subsystem contains all commands for configuring an ILS signal.

For a description of the trigger and clock commands, see the following sections:
® Section 7.6, "Trigger commands", on page 152
® Section 7.8, "Clock commands", on page 159

The following commands specific to the R&S SMBVB-K151 option are described here:

L I 1= a1y = 1 Y= 11 [ Vo RPN 99
o ILS glide Slope COMMEANGS....cciiiiiiiiiee ettt e e 100
o LS localizer COMMANAS.........covuiieie et e e e e 106
e |LS marker beacons COMMEANGAS........cceieeeieieieieieeeeeeeeeeeeeeeeeeee e e e e e e 116

General settings

[[SOURCESNWS][:BBI:ILS TYPE. ... e cietaaeeee e e e e e eeeeeee e et e eeeeeeeeeeaaeennn e aeanaeeeeseeaaaaaaaaeeeeennnes 99

[:SOURce<hw>][:BB]:ILS:TYPE <Type>
Selects the ILS modulation type.

Parameters:

<Type> GS | LOCalize | GSLope | MBEacon
*RST: GS

Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.
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7.3.2

ILS commands

Manual operation: See "ILS Component" on page 20

ILS glide slope commands

[:SOURce<hw>][:BBJ:ILS[:GS|GSLOPE]:DDM:COUPING. v eeereeereereeereeeesesereseesesereessenenes 100
[:SOURCe<hw>][:BB]:ILS[:GS|GSLOPE]:DDM:CURRENL. .. .eeeeeeeeeeeeeeereeesereeeeeerseseeeeeeeeen. 100
[:SOURce<hw>][:BB]:ILS[:GS|GSL0ope]:DDM:DIRECHON. ....cceeieeeeeeeeeeeeeieeeeeeeeeeeeeeieeenes 101
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:LOGarithmiC.........cccurrrrrrrrreeeeeeesisecnnreneeeeeeens 101
[:SOURCE<hW>][:BB:ILS[:GS|GSLOPEI:DDM:PCT ..eeeeeeeeeeeeeeeeeeeeeeseeeesesereeneseseseesesenenes 101
[:SOURCe<hw>][:BB]:ILS[:GS|GSLOPE]:DDM:POLAMY ... .eveeeeeeerereeeeeeeererereresesesesesesesesenes 102
[:SOURCe<hw>][:BBJ:ILS[:GS|GSLOPEI:DDM:STEP ... eeeeeeeeereereeereeeeeeeeseeseeeseseeseeeseseseees 102
[:SOURce<hw>][:BBJ:ILS[: GS|GSLOPEl:DDMEDEPTH]...eeeeeeeeeereeeeereseeseseseeseseseseeseeseseens 102
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPe]:FREQUENCY......ccuueiieereriuiieeeeeeeeiieeeeeeeenneeeeeeenennns 103
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQUENCY:MODE..............cceverereeeeerenrnrnnnaaannnns 103
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQuency:SYNChronize[:STATE]..........ccvverererenns 103
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ICAO:CHANNE.....ccceeeteteeeeeeeeeteee e 104
[:SOURce<hw>][:BB:ILS[:GS|GSLOpe]:LLOBE[:FREQUENCY]. ... vreereerereeeerereereeereeseseeeneeens 104
[:SOURCE<hW>][:BB:ILS[:GS|GSLOPEIMODE. ... .. eeveeeeeeeerereeeeeereeseeeseseseseseeseeneeseeseeeees 105
[:SOURCE<hW>][:BB:ILS[:GS|GSLOPEI:PHASE ... eeeeeeeeeeeeeeeeeeeeeereseeeeseseeeesesereeseseneseeen. 105
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE]:SDM...ccertrruinrnnuuaaaaaaaaeeeeeeeeaaaeeeeeeeeeeeeeeeneenennnnnnnnns 105
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ULOBE[:FREQUENCY]......ccerrrrrrrrmrmrnnnnnaaaaaaaeeeeenaans 106

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:COUPIling <Coupling>

Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see [ : SOURce<hw>] [:BB] :ILS[:GS|GSLope] : SDM on page 105).

Parameters:

<Coupling> FIXed | SDM
*RST: FiXed

Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "DDM - SDM Coupling" on page 26

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:CURRent <Current>

Sets the DDM value alternatively as a current by means of the ILS indicating instru-
ment. The instrument current is calculated according to:

DDM Current yA = DDM Depth [%] x 857,125 pA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.

Parameters:

<Current> float
Range: -8.57125E-4 to 8.57125E-4
Increment: 1E-7
*RST: 0
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ILS commands

Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "DDM Current" on page 25

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:DIRection <Direction>

Sets the simulation mode for the ILS glide slope modulation signal. A change of the
setting automatically changes the sign of the DDM value.

Parameters:

<Direction> UP | DOWN
UP
The 150 Hz modulation signal is predominant, the DDM value is
negative (the airplane is too low, it must climb).
DOWN
The 90 Hz modulation signal is predominant, the DDM value is
positive (the airplane is too high, it must descend).
*RST: upP

Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "Fly Mode" on page 25

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:LOGarithmic <Logarithmic>
Sets the depth of modulation value for ILS glide slope modulation in dB.

See also [ :SOURce<hw>] [:BB] :ILS[:GS|GSLope] :DDM[ : DEPTh] on page 102.

Parameters:
<Logarithmic> float
Range: -999.9 to 999.9
Increment: 1E-4
*RST: 0
Example: See Example "Configure and generate an ILS glide slope signal”
on page 89.

Manual operation: See "DDM Logarithmic" on page 25

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:PCT <Pct>

Sets the difference in depth of modulation between the signal of the upper lobe (90 Hz)
and the lower lobe (150 Hz). The maximum value equals the sum of the modulation
depths of the 90 Hz and the 150 Hz tone.

See also [ :SOURce<hw>] [:BB] : ILS[:GS|GSLope] : DDM[ : DEPTh] on page 102.
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ILS commands

Parameters:
<Pct> float
Range: -80.0 to 80.0
Increment: 0.01
*RST: 0
Example: See Example "Configure and generate an ILS glide slope signal”
on page 89.

Manual operation: See "DDM Percent" on page 26

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:POLarity <Polarity>

Sets the polarity for DDM calculation (see [ : SOURce<hw>] [:BB] : ILS[:
GS|GSLope] :DDM[ : DEPTh] on page 102).

The DDM depth calculation depends on the selected polarity:

® Polarity 90 Hz - 150 Hz (default setting):
DDM =[ AM (90 Hz) - AM (150 Hz) ]/ 100%

® Polarity 150 Hz - 90 Hz:
DDM =[ AM (150 Hz) - AM (90 Hz) 1/ 100%

Parameters:

<Polarity> P90_150 | P150_90
*RST: P90_150

Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "DDM Polarity" on page 23

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:STEP <DdmStep>

Sets the variation of the difference in depth of modulation via the rotary knob.

Parameters:

<DdmStep> DECimal | PREDefined
*RST: DECimal

Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "DDM Step" on page 25

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM[:DEPTh] <Depth>

Sets the difference in depth of modulation between the signal of the upper/left lobe (90
Hz) and the lower/right lobe (150 Hz). The maximum value equals the sum of the mod-
ulation depths of the 90 Hz and the 150 Hz tone. The following is true:

ILS:GS|GSL:DDM:DEPTh = (AM(90Hz) - AM(150Hz))/100%
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A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Parameters:
<Depth>

Example:

Manual operation:

float

Range: -0.8 to 0.8
Increment: 1E-4

*RST: 0

See Example "Configure and generate an ILS glide slope signal"
on page 89.

See "DDM Depth" on page 25

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQuency <CarrierFreq>

Sets the carrier frequency of the signal.

Parameters:
<CarrierFreg>

Example:

Manual operation:

float

Range: 100E3 to 6E9
Increment: 0.01
*RST: 334.7E6

See Example "Configure and generate an ILS glide slope signal”
on page 89.

See "Carrier Frequency" on page 21

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQuency:MODE <Mode>

Sets the mode for the carrier frequency of the signal.

Parameters:
<Mode>

Example:

Manual operation:

DECimal | USER | ICAO

DECimal|lUSER
Activates user-defined variation of the carrier frequency.

ICAO
Activates variation in predefined steps according to standard ILS
transmitting frequencies (see Table 3-1).

*RST: USER

See Example "Configure and generate an ILS glide slope signal"
on page 89.

See "Carrier Frequency Mode" on page 21

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQuency:SYNChronize[:STATe]

<Mode>

Activates synchronization of the ILS glide slope ICAO channel with the ILS localizer

ICAO channel.
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The ILS glide slope/localizer frequency of the ICAO channel (Table 3-1) is set automat-

ically.

Parameters:

<Mode> 0]1]OFF|ON
*RST: 0

Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "Sync with Glide Slope/ Sync with Localizer" on page 22

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ICAO:CHANnNel <Channel>
Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

The ICAO channel settings for ILS glide slope/localizer components are coupled. For
an overview of the ILS ICAO channel frequencies, see Table 3-1.

Parameters:

<Channel> CH18X | CH18Y | CH20X | CH20Y | CH22X | CH22Y | CH24X |
CH24Y | CH26X | CH26Y | CH28X | CH28Y | CH30X | CH30Y |
CH32X | CH32Y | CH34X | CH34Y | CH36X | CH36Y | CH38X |
CH38Y | CH40X | CH40Y | CH42X | CH42Y | CH44X | CH44Y |
CH46X | CH46Y | CH48X | CH48Y | CH50X | CH50Y | CH52X |
CH52Y | CH54X | CH54Y | CH56X | CH56Y

*RST: CH18X

Example: See Example "Configure and generate an ILS glide slope signal”
on page 89.

Manual operation: See "ICAO Channel" on page 22

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:LLOBe[:FREQuency] <Frequency>

Sets the modulation frequency of the antenna lobe arranged at the bottom viewed from
the air plane for the ILS glide slope modulation signal.

Parameters:
<Frequency> float
Range: 100 to 200
Increment: 0.05
*RST: 150
Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "Down Frequency" on page 23
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[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:MODE <Mode>

Sets the operating mode for the ILS glide slope modulation signal.

Parameters:

<Mode> NORM | ULOBe | LLOBe
NORM
ILS glide slope modulation is active.
ULOBe
Amplitude modulation of the output signal with the upper lobe
(90Hz) signal component of the ILS glide slope signal is active.
LLOBe
Amplitude modulation of the output signal with the lower lobe
(150Hz) signal component of the ILS glide slope signal is active.
*RST: NORM

Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "Operating Mode" on page 23

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:PHASe <Phase>

Sets the phase between the modulation signals of the upper and lower antenna lobe of
the ILS glide slope signal.

Zero crossing of the lower lobe (150 Hz) signal serves as a reference. The angle refers
to the period of the signal of the right antenna lobe.

Parameters:
<Phase> float
Range: -60 to 120
Increment: 0.01
*RST: 0.0
Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "Up/Down Phase" on page 24

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:SDM <Sdm>

Sets the arithmetic sum of the modulation depths of the upper lobe (90 Hz) and lower
lobe (150 Hz) for the ILS glide slope signal contents.

The RMS modulation depth of the sum signal depends on the phase setting of both
modulation tones.
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Parameters:
<Sdm> float
Range: 0 to 100
Increment: 0.1
*RST: 80
Example: See Example "Configure and generate an ILS glide slope signal”
on page 89.

Manual operation: See "Sum of Depth" on page 24

[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ULOBe[:FREQuency] <Frequency>

Sets the modulation frequency of the antenna lobe arranged at the top viewed from the
air plane for the ILS glide slope modulation signal.

Parameters:
<Frequency> float
Range: 60 to 120
Increment: 0.03
*RST: 90
Example: See Example "Configure and generate an ILS glide slope signal"
on page 89.

Manual operation: See "Up Frequency" on page 23

7.3.3 ILS localizer commands

[:SOURce<hw>][:BB:ILS]:LOCalizer:COMId:CODE..........cctuuieeeeriieriieeeeeeeiiiee e eeeerie e e eeeeens 107
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMIA:DASH......cceeeieiriieeeeeeetiiee et eeeeeeeanae e e e eees 107
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:DEPTh. ...ttt 107
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:DOT......ceuiiiieiieee et 108
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:FREQUENCY........ceeeeereerueieeeeeiinieeeeeennneieeaenns 108
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:LETTEr.....cceeeeeeeeeeeeeeeeeeeeieieere e e e 108
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:PERIO. .......ceeeieieieieeeeeeeeeieeeeeeeeevevesrarenennnns 108
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:SYMBOL......ccceiiieieeeiieieeeeeeeieeeeeeeeeeeeeeeneeeenenas 109
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid: TSCHeMA.......ccceitmiriniieiiieeeee e 109
[:SOURCe<hw>][:BBJ:ILS:LOCANZEr:COMIAL:STATE . vv e ceeeeeeeeeeeeeeeeeeeerererereseseseseseseeeeesesenes 109
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:COUPIING......ccuuiataieiieeiaiieee et 110
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:CURRENt.......uciiiieiiieiieieeceeeiiei e e e eeine e e e e ee s 110
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:DIRECHON. ........ceeeereeerreeininrninaeaaaeaeeeeeeeeeeaaaaaeens 110
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:LOGarithmiC...........ccevrrrerrerrrnrnrnnnnireineeeeeeeeeeeans 111
[:SOURCce<hw>][:BB]:ILS:LOCaliZEr:DDM:PCT ...c.uuciieiieiiiieieeeeeetcee e e eeeae e e e e eetaee e e e e eeraaas 111
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:POLAritY......cceuieeeieniiiieeieeeeeei et 112
[:SOURce<hw>][:BBJ:ILS:LOCANZEr:DDMDEPTA]. . eteeeeeeeeeeeeererereeeeeeeseseseeeeeeeeeenensenenenen 112
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:STEP........coiiiieiiieieeee e 112
[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQUENCY........uruuuuuuaaaaaaeeeeeeeeeaaaaeeeeeeeeeeeeeennnnnnnnnns 113
[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQUENCY:MODE........ccccetieieieeeeeeeeeeeeeeeeeeeeeeeeeeineeeas 113
[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQuency:SYNChronize[:STATE]........uuuuuurcrireeeereenn 113
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[:SOURce<hw>][:BB]:ILS:LOCalizer:ICAO:CHANREL. .....ceniieeee e 114
[:SOURce<hw>][:BBJ:ILS:LOCalizer:LLOBE[:FREQUENCY -« vrereeeereesereeseseeseseesessesessereeeen. 114
[:SOURce<hw>][:BB]:ILS:LOCaliZEr:MODE..........uccraiaaaeeeeeeeeeeee e 114
[:SOURce<hw>][:BB]:ILS:LOCAliZEIrPHASE. ......eevvreieeeieaeaaaaeae e e e e e e e e eeeeeeeeeeeeeeeeeeeenennnnnnnnes 115
[:SOURce<hw>][:BB]:ILS:LOCalizer:RLOBE[:FREQUENCY]....cceeeeeeeeeeeeeieeeeeeeeeeeieeinienns 115
[:SOURCe<hw>][:BB]:ILS:LOCAliZErSDM......cuueiieeieiriieeeeeeeiiiee e e e e eette e eeeeeeantaeseeeeesraaeeaeees 115

[:SOURce<hw>][:BB:ILS]:LOCalizer:COMid:CODE <Code>

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Section A, "Morse code
settings", on page 160.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Parameters:
<Code> string
Example: See Example "Configure and generate an ILS localizer signal”

on page 90.

Manual operation: See "Code" on page 33

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:DASH <Dash>

Sets the length of a Morse code dash.

Parameters:
<Dash> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3
Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Dash Length" on page 34

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:DEPTh <Depth>
Sets the AM modulation depth of the COM/ID signal.

Parameters:
<Depth> float
Range: 0 to 100
Increment: 0.1
*RST: 10
Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "Depth" on page 34
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[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:DOT <Dot>

Sets the length of a Morse code dot.

Parameters:
<Dot> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1
Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Dot Length" on page 34

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:FREQuency <Frequency>
Sets the frequency of the COM/ID signal.

Parameters:
<Frequency> float
Range: 0.1 to 20E3
Increment: 0.01
*RST: 1020
Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "Frequency" on page 33

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:LETTer <Letter>

Sets the length of a Morse code letter space.

Parameters:
<Letter> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3
Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Letter Space" on page 34

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:PERiod <Period>
Sets the period of the COM/ID signal.
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Parameters:
<Period> float
Range: 0 to 120
Increment: 1E-3
*RST: 9
Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Period" on page 34

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:SYMBol <Symbol>

Sets the length of the Morse code symbol space.

Parameters:
<Symbol> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1
Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "Symbol Space" on page 34

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid:TSCHema <TSchema>
Sets the time schema of the Morse code for the COM/ID signal.
Parameters:

<TSchema> STD | USER

STD

Activates the standard time schema of the Morse code.

The set dot length determines the dash length, which is 3
times the dot length.

USER

Activates the user-defined time schema of the Morse code.

Dot and dash length, as well as symbol and letter space
can be set separately.

*RST: STD

Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "Time Schema" on page 34

[:SOURce<hw>][:BB]:ILS:LOCalizer:COMid[:STATe] <State>
Enables/disables the COM/ID signal.
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Parameters:

<State> 1|ON | 0| OFF
*RST: 0

Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "COM/ID State" on page 33

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:COUPIling <Coupling>

Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see [ : SOURce<hw>] [ :BB] : ILS:L0OCalizer:SDM on page 115).

Parameters:

<Coupling> FIXed | SDM
*RST: FIXed

Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "DDM - SDM Coupling" on page 31

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:CURRent <Current>

Sets the DDM value alternatively as a current by means of the ILS indicating instru-
ment. The instrument current is calculated according to:

DDM pA = DDM x 857,1 pA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.

Parameters:
<Current> float
Range: -9.6775E-4 to 9.6775E-4
Increment: 1E-7
*RST: 0
Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "DDM Current" on page 31

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:DIRection <Direction>

Sets the simulation mode for the ILS-LOC modulation signal. A change of the setting
automatically changes the sign of the DDM value.

Parameters:
<Direction> LEFT | RIGHt
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Example:

Manual operation:

ILS commands

LEFT

The 150 Hz modulation signal is predominant, the DDM value is
negative (the airplane is too far to the right, it must turn to the
left).

RIGHT

The 90 Hz modulation signal is predominant, the DDM value is
positive (the airplane is too far to the left, it must turn to the
right).

*RST: LEFT

See Example "Configure and generate an ILS localizer signal”
on page 90.

See "Fly Mode" on page 30

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:LOGarithmic <Logarithmic>

Sets the modulation depth in dB for the ILS localizer modulation signal.

See also [ :SOURce<hw>] [:BB] :ILS:LOCalizer:DDM[:DEPTh] on page 112.

Parameters:
<Logarithmic>

Example:

Manual operation:

float

Range: -999.9 to 999.9
Increment: 1E-4

*RST: 0

See Example "Configure and generate an ILS localizer signal”
on page 90.

See "DDM Logarithmic" on page 32

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:PCT <Pct>

Sets the difference in depth of modulation between the signal of the left lobe (90 Hz)
and the right lobe (150 Hz). The maximum value equals the sum of the modulation
depths of the 90 Hz and the 150 Hz tone.

See also [ :SOURce<hw>] [:BB] :ILS:L0OCalizer:DDM[:DEPTh] on page 112.

Parameters:
<Pct>

Example:

Manual operation:
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float

Range: -80.0 to 80.0
Increment: 0.01

*RST: 0

See Example "Configure and generate an ILS localizer signal”
on page 90.

See "DDM Percent" on page 32
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[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:POLarity <Polarity>

Sets the polarity for DDM calculation (see [ : SOURce<hw>] [:BB] :ILS:LOCalizer:
DDM[ : DEPTh]).

The DDM depth calculation depends on the selected polarity:

® Polarity 90 Hz - 150 Hz (default setting):
DDM =[ AM (90 Hz) - AM (150 Hz) ]/ 100%

® Polarity 150 Hz - 90 Hz:
DDM =[ AM (150 Hz) - AM (90 Hz) ]/ 100%

Parameters:

<Polarity> P90_150 | P150_90
*RST: P90_150

Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "DDM polarity" on page 29

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM[:DEPTh] <Depth>

Sets the difference in depth of modulation between the signal of the upper/left lobe (90
Hz) and the lower/right lobe (150 Hz). The maximum value equals the sum of the mod-
ulation depths of the 90 Hz and the 150 Hz tone.The following is true:

ILS:LOC:DDM:DEPTh = (AM(90Hz) - AM(150Hz))/100%

A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Parameters:
<Depth> float
Range: -04 to 04
Increment: 1E-4
*RST: 0
Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "DDM Depth" on page 31

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:STEP <DdmStep>

Sets the variation step of the DDM values.

Parameters:

<DdmStep> DECimal | PREDefined
*RST: DECimal

Example: See Example "Configure and generate an ILS localizer signal"
on page 90.
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Manual operation: See "DDM Step" on page 31

[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQuency <CarrierFreq>

Sets the carrier frequency of the signal.

Parameters:
<CarrierFreq> float
Range: 100E3 to 6E9
Increment: 0.01
*RST: 108.1E6
Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Carrier Frequency" on page 27

[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQuency:MODE <lIsLocFreqMode>
Sets the mode for the carrier frequency of the signal.

Parameters:

<Mode> DECimal | ICAO

DECimal
Activates user-defined variation of the carrier frequency.

ICAO
Activates variation in predefined steps according to standard ILS
transmitting frequencies (see Table 3-1).

*RST: DECimal

Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Carrier Frequency Mode" on page 27

[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQuency:SYNChronize[:STATe] <Mode>

Activates synchronization of the ILS localizer ICAO channel with the ILS glide slope

ICAO channel.

The ILS glide slope/localizer frequency of the ICAO channel (Table 3-1) is set automat-

ically.

Parameters:

<Mode> 0]1]OFF|ON
*RST: 0

Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "Sync with Glide Slope/ Sync with Localizer" on page 22
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[:SOURce<hw>][:BB]:ILS:LOCalizer:ICAO:CHANnNel <SellcaoChan>
Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

The ICAO channel settings for ILS glide slope/localizer components are coupled. For
an overview of the ILS ICAO channel frequencies, see Table 3-1.

Parameters:

<Channel> CH18X | CH18Y | CH20X | CH20Y | CH22X | CH22Y | CH24X |
CH24Y | CH26X | CH26Y | CH28X | CH28Y | CH30X | CH30Y |
CH32X | CH32Y | CH34X | CH34Y | CH36X | CH36Y | CH38X |
CH38Y | CH40X | CH40Y | CH42X | CH42Y | CH44X | CH44Y |
CH46X | CH46Y | CH48X | CH48Y | CH50X | CH50Y | CH52X |
CH52Y | CH54X | CH54Y | CH56X | CH56Y

*RST: CH18X

Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "ICAO Channel" on page 27

[:SOURce<hw>][:BB]:ILS:LOCalizer:LLOBe[:FREQuency] <Frequency>

Sets the modulation frequency of the antenna lobe arranged at the left viewed from the
air plane for the ILS localizer modulation signal.

Parameters:
<Frequency> float
Range: 60 to 120
Increment: 0.03
*RST: 90
Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Left Frequency" on page 29

[:SOURce<hw>][:BB]:ILS:LOCalizer:MODE <Mode>

Sets the operating mode for the ILS localizer modulation signal.

Parameters:

<Mode> NORM | LLOBe | RLOBe
NORM
ILS localizer modulation is active.
LLOBe

Amplitude modulation of the output signal with the left lobe
(90Hz) signal component of the ILS localizer signal is active.
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RLOBe
Amplitude modulation of the output signal with the right lobe
(150Hz) signal component of the ILS localizer signal is active.

*RST: NORM

Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Operating Mode" on page 29

[:SOURce<hw>][:BB]:ILS:LOCalizer:PHASe <Phase>

Sets the phase between the modulation signals of the left and right antenna lobe of the
ILS localizer signal.

The zero crossing of the right lobe (150 Hz) signal serves as a reference. The angle
refers to the period of the signal of the right antenna lobe.

Parameters:
<Phase> float
Range: -60 to 120
Increment: 0.01
*RST: 0
Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "Left/Right Phase" on page 30

[:SOURce<hw>][:BB]:ILS:LOCalizer:RLOBe[:FREQuency] <Frequency>

Sets the modulation frequency of the antenna lobe arranged at the right viewed from
the air plane for the ILS localizer modulation signal.

Parameters:
<Frequency> float
Range: 100 to 200
Increment: 0.05
*RST: 150
Example: See Example "Configure and generate an ILS localizer signal"
on page 90.

Manual operation: See "Right Frequency" on page 29

[:SOURce<hw>][:BB]:ILS:LOCalizer:SDM <Sdm>

Sets the arithmetic sum of the modulation depths of the left lobe (90 Hz) and right lobe
(150 Hz) for the ILS localizer signal contents.

The RMS modulation depth of the sum signal depends on the phase setting of both
modulation tones.
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Parameters:
<Sdm> float
Range: 0 to 100
Increment: 0.1
*RST: 40
Example: See Example "Configure and generate an ILS localizer signal”
on page 90.

Manual operation: See "Sum of Depth" on page 31

ILS marker beacons commands

[:SOURce<hw>][:BB:ILS]:MBEACON:FREQUENCY........uiiiieiiiiineieeeeeeinraseeeseeinnasseeeneennnneeaaens 116
[:SOURce<hw>][:BB:ILS]:MBEacon:FREQUENCY:MODE...........ccccevermuunieieereeiicie e e eeeenie e 116
[:SOURce<hw>][:BB:ILS]:MBEacon:MARKEr:FREQUENCY.........ccuuiereeeeeereieeeeeeinnaeeeeeeennnnns 116
[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKEI:DEPTN.....ccuueieiiiieeeieieee e e e e eeeeees 117
[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKEr:PULSEd......cccceeieireeeeeeieeeeeeieeeeeeeeeeeeeieeineeeee 117

[:SOURce<hw>][:BB:ILS]:MBEacon:FREQuency <CarrierFreq>

Sets the carrier frequency for the ILS marker beacon signal.

Parameters:
<CarrierFreg> float
Range: 100E3 to 6E9
Increment: 0.01
*RST: 75E6
Example: See Example "Configure and generate an ILS marker beacons

signal" on page 91.

Manual operation: See "Carrier Frequency" on page 36

[:SOURce<hw>][:BB:ILS]:MBEacon:FREQuency:MODE <Mode>

Sets the mode for the carrier frequency of the signal.

Parameters:
<Mode> USER | PREDefined
*RST: USER
Example: See Example "Configure and generate an ILS marker beacons

signal" on page 91.

Manual operation: See "Carrier Frequency Mode" on page 35

[:SOURce<hw>][:BB:ILS]:MBEacon:MARKer:FREQuency <Frequency>

Sets the modulation frequency of the marker signal for the ILS marker beacon modula-
tion signal.
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Parameters:
<Frequency> 400 ] 1300 | 3000
*RST: 400
Default unit: Hz
Example: See Example "Configure and generate an ILS marker beacons

signal" on page 91.

Manual operation: See "Marker Frequency" on page 36

[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKer]:DEPTh <Depth>

Sets the modulation depth of the marker signal for the ILS marker beacon signal.

Parameters:
<Depth> float
Range: 0 to 100
Increment: 0.1
*RST: 95
Example: See Example "Configure and generate an ILS marker beacons

signal" on page 91.

Manual operation: See "Marker Depth" on page 36

[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKer]:PULSed <Pulsed>

Activates the modulation of a pulsed marker signal (morse coding).

Parameters:
<Pulsed> 1]ON| 0| OFF
*RST: 0
Example: See Example "Configure and generate an ILS marker beacons

signal" on page 91.

Manual operation: See "Pulsed Marker" on page 36

7.4 VOR commands

The SOURce : BB: VOR subsystem contains all commands for configuring a VOR signal.

For a description of the trigger and clock commands, see the following sections:
® Section 7.6, "Trigger commands", on page 152
® Section 7.8, "Clock commands", on page 159

The following commands specific to the R&S SMBVB-K152 option are described here:
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7.41

7.4.2

VOR commands

o VOR general COMMaNdS.......oooiuiiiiiiiieie e e e e e e e e e e e e e 118
®  VOR SigNal CoOMMEANGAS....coiiiiiiieieiiiee et e e e e e e e e e e eeeeas 118
e  VOR pOSItioN COMMANGS.......ccie it e e e e e e e e e e e e e e e e e e e e e e ana 122
@ VOR COM/ID COMMANGS.......ccecureriiiieeeieaeeesiseseeeteeeeeeeaeeesssssssnsnssaereeeraaesessannnnns 123

VOR general commands

[:SOURCEe<hW>][:BB]:VORIMODE......cccceeeiieiieeeiiieieeeeeeeeeesesssenanneeeseeasessssssnnnsssneneeeasans 118

[:SOURce<hw>][:BB]:VOR:MODE <Mode>

Sets the operating mode for the VOR modulation signal.

Parameters:

<Mode> NORM | VAR | SUBCarrier | FMSubcarrier
NORM
VOR modulation is active.
VAR
Amplitude modulation of the output signal with the variable sig-
nal component (30Hz signal content) of the VOR signal.
The modulation depth of the 30 Hz signal can be set with [ :
SOURce<hw>] [ :BB] : VOR:VAR[ :DEPTh].
SUBCarrier
Amplitude modulation of the output signal with the unmodulated
FM carrier (9960Hz) of the VOR signal.
The modulation depth of the 30 Hz signal can be set with [ :
SOURce<hw>] [ :BB] : VOR: SUBCarrier:DEPTh.
FMSubcarrier
Amplitude modulation of the output signal with the frequency
modulated FM carrier (9960Hz) of the VOR signal.
The modulation depth of the 30 Hz signal can be set with [ :
SOURce<hw>] [ :BB] : VOR:SUBCarrier:DEPTh.
The frequency deviation can be set with [ : SOURce<hw>] [ :
BB] :VOR:REFerence[:DEViation].
*RST: NORM

Example: See Example "Configure and generate a VOR signal”
on page 89.

Manual operation: See "Mode" on page 43

VOR signal commands

[:SOURCce<hw>]:BB:VOR:FREQUENCY.......ueiiiiiiiiutieieeeietinieeereeannaseeeseeinnesesesassnnsessensnnns 119
[:SOURce<hw>]:BB:VOR:FREQUENCY:MODE........c.uciiiiieiiiiaeieeieeiiieee e eeeeeieseseeeaennneeeaeees 119
[:SOURCE<hWS][:BB]:VOR:ICAO:CHANNEL. ... eeeeeeeeeeeeee e eseeeeseeseseeseseeseseeseseesesneneesenes 119
[:SOURce<hw>][:BB]:VOR:REFerence[:DEVIation].........ccceerrueieeererinieieeeeeeinieeeeeseninneeeeens 120
[:SOURce<hw>][:BB]:VOR:SUBCArmier:DEPTN....ccccieieeeeeeeeeeeeeee e 120
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VOR commands

[:SOURce<hw>][:BB]:VOR:SUBCarrier[:FREQUENCY].......cetierririiieieeieeiiiieeeeeeeiie e e e eeeananns 121
[:SOURce<hw>][:BB]:VOR:VAR:FREQUENCY......ucieieeiieiieieeeeeeinnieeeeeeeetaeeeeeeannseeeeeeennanns 121
[:SOURCE<hW>][:BB]:VOR:VAREDEPTH]. .. veeeeeeeeeeeeeeeeeeseeeseeeeseseseseseeeseseeeseseseseeneneneneens 121

[:SOURce<hw>]:BB:VOR:FREQuency <CarrierFreq>

Sets the carrier frequency of the signal.

Parameters:
<CarrierFreqg> float
Range: 100E3 to 6E9
Increment: 0.01
*RST: 108E6
Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Carrier Frequency" on page 42

[:SOURce<hw>]:BB:VOR:FREQuency:MODE <Mode>
Sets the mode for the carrier frequency of the signal.
Parameters:

<Mode> DECimal | ICAO

DECimal
Activates user-defined variation of the carrier frequency.

ICAO
Activates variation in predefined steps according to standard
VOR transmitting frequencies (see Table 4-1).

*RST: DECimal

Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Carrier Frequency Mode" on page 42

[:SOURce<hw>][:BB]:VOR:ICAO:CHANnel <Channel>
Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

The carrier frequency is set automatically to the value of the ICAO channel. For an
overview of the VOR ICAO channel frequencies, see Table 4-1.
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Parameters:
<Channel>

Example:

Manual operation:

VOR commands

CH17X | CH17Y | CH19X | CH19Y | CH21X | CH21Y | CH23X |
CH23Y | CH25X | CH25Y | CH27X | CH27Y | CH29X | CH29Y |
CH31X | CH31Y | CH33X | CH33Y | CH35X | CH35Y | CH37X |
CH37Y | CH39X | CH39Y | CH41X | CH41Y | CH43X | CH43Y |
CH45X | CH45Y | CH47X | CH47Y | CH49X | CH49Y | CH51X |
CH51Y | CH53X | CH53Y | CH55X | CH55Y | CH57X | CH57Y |
CH58X | CH58Y | CH59X | CH59Y | CH70X | CH70Y | CH71X |
CH71Y | CH72X | CH72Y | CH73X | CH73Y | CH74X | CH74Y |
CH75X | CH75Y | CH76X | CH76Y | CH77X | CH77Y | CH78X |
CH78Y | CH79X | CH79Y | CH80X | CH80Y | CH81X | CH81Y |
CH82X | CH82Y | CH83X | CH83Y | CH84X | CH84Y | CH85X |
CHB85Y | CH86X | CH86Y | CH87X | CH87Y | CH88X | CH88Y |
CHB89X | CH89Y | CHI0X | CHI0Y | CHI1X | CHI1Y | CHI2X |
CH92Y | CHI3X | CHI3Y | CH94X | CHI4Y | CHI5X | CHI5Y |
CH96X | CHIBY | CHI7X | CHI7Y | CHI8X | CHI8Y | CHI9X |
CHO9Y | CH100X | CH100Y | CH101X | CH101Y | CH102X |
CH102Y | CH103X | CH103Y | CH104X | CH104Y | CH105X |
CH105Y | CH106X | CH108Y | CH107X | CH107Y | CH108X |
CH108Y | CH109X | CH109Y | CH110X | CH110Y | CH111X |
CH111Y | CH112X | CH112Y | CH113X | CH113Y | CH114X |
CH114Y | CH115X | CH115Y | CH116X | CH118Y | CH117X |
CH117Y | CH118X | CH118Y | CH119X | CH119Y | CH120X |
CH120Y | CH121X | CH121Y | CH122X | CH122Y | CH123X |
CH123Y | CH124X | CH124Y | CH125X | CH125Y | CH126X |
CH126Y

*RST: CH17X

See Example "Configure and generate a VOR signal"
on page 89.

See "ICAO Channel" on page 42

[:SOURce<hw>][:BB]:VOR:REFerence[:DEViation] <Deviation>

Sets the frequency deviation of the reference signal on the FM carrier.

Parameters:
<Deviation>

Example:

Manual operation:

integer
Range: 0 to 960
*RST: 480

Default unit: Hz

See Example "Configure and generate a VOR signal"
on page 89.

See "REF Deviation" on page 44

[:SOURce<hw>][:BB]:VOR:SUBCarrier:DEPTh <Depth>

Sets the AM modulation depth of the FM carrier.
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Parameters:
<Depth> float
Range: 0 to 100
Increment: 0.1
*RST: 30
Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Subcarrier Depth" on page 44

[:SOURce<hw>][:BB]:VOR:SUBCarrier[:FREQuency] <Frequency>

Sets the frequency of the FM carrier.

Parameters:
<Frequency> float
Range: 5E3 to 15E3
Increment: 0.01
*RST: 9.96E3
Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Subcarrier Frequency" on page 44

[:SOURce<hw>][:BB]:VOR:VAR:FREQuency <Frequency>

Sets the frequency of the variable and the reference signal. As the two signals must
have the same frequency, the setting is valid for both signals.

Parameters:
<Frequency> float
Range: 10 to 60
Increment: 0.01
*RST: 30
Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "VAR/REF Frequency" on page 43

[:SOURce<hw>][:BB]:VOR:VAR[:DEPTh] <Depth>
Sets the AM modulation depth of the 30 Hz variable signal.

Parameters:
<Depth> float

Range: 0 to 100
Increment: 0.1
*RST: 30
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7.4.3

VOR commands

Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "VAR Depth" on page 44

VOR position commands

[:SOURCE<hWS][:BBJ:VORLBANGIEL. .. eeeeeeeeeeeeeeeeeeeeseseeeeeeseeeseeseseseseeseseseeseseseeesesenes 122
[:SOURCE<hW>][:BB]:VOR[:BANGIE]:DIRECHON. ... .eveveeeeereeeeseeeeeeeesereeeeseseseseeseseseesesenenes 122

[:SOURce<hw>][:BB]:VOR[:BANGIe] <BAngle>
Sets the bearing angle between the VAR signal and the reference signal.

The orientation of the angle can be set with [ : SOURce<hw>] [ :BB] : VOR[ :
BANGle] :DIRection.

Parameters:
<BAngle> float
Range: 0 to 360
Increment: 0.01
*RST: 0
Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Bearing Angle" on page 45

[:SOURce<hw>][:BB]:VOR[:BANGIe]:DIRection <Direction>

Sets the reference position of the phase information.

Parameters:
<Direction> FROM | TO
FROM
The bearing angle is measured between the geographic north
and the connection line from beacon to airplane.
TO
The bearing angle is measured between the geographic north
and the connection line from airplane to beacon.
*RST: FROM
Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Direction” on page 45
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7.4.4 VOR COM/ID commands

[:SOURCE<hW>][:BB]:VOR:COMI:CODE. .....e.eeeereeeeeeeeeseeseseeseseeseseeseseeseseesessesessesessesessenes 123
[:SOURCE<hWS][:BBJ:VOR: COMIG:DASH ... eeeeeeeeeeeeeeseeeeeeseseeseseseeseseseseeeeseeeesseseseenenen. 123
[:SOURCE<hW>][:BB]:VOR:COMIG:DEPTR...eeeeeeeeeeeseeseseeseseasessesesseseeseseeseseeseeeseneesesens 123
[:SOURCE<hW>][:BB]:VOR:COMIG:DOT. ... eeeeeeeeeseeeeeeeeeeeeeseeeseeeeseseseeseseseeeeneseseseeseseeeenes 124
[:SOURce<hw>][:BB]:VOR:COMid:FREQUENCY.....ccceteiiruieeeeeiinieseeeeeeinaeseeeeeenneeeeeeesnnnnns 124
[:SOURce<hw>][:BB]:VOR:COMIA:LETTEr.....cceerrrrrernrennnnnaaaaaaeaeeeseeaaaaaeeeeeeeeeeeeensnnennnnnnnnns 124
[:SOURCE<hW>][:BB]:VOR:COMIG:PERIOU. . v eeeeeseeseseeseseeseseesesesesseseseeseseeseseesessesesees 125
[:SOURCE<hW>][:BB]:VOR:COMI:SYMBOL....eeeeeeeeeeeeeeeseeseseeseseeseseeseseeseseesessesesseseenesens 125
[:SOURCE<hW>][:BB]:VOR: COMIG: TSCHEMA. 1..e-veeeeeeereeeeeeeeseeeeseseseeeeseseeeeseseseeneseseseenesenes 125
[:SOURCE<hW>][:BB]:VOR:COMIAL:STATE] v veereeereeseseeseseeseseeseseeseseeseseesessesessesessesessesens 126

[:SOURce<hw>][:BB]:VOR:COMid:CODE <Code>

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Section A, "Morse code
settings"”, on page 160.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Parameters:
<Code> string
Example: See Example "Configure and generate a VOR signal"

on page 89.

Manual operation: See "Code" on page 46

[:SOURce<hw>][:BB]:VOR:COMid:DASH <Dash>

Sets the length of a Morse code dash.

Parameters:
<Dash> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3
Default unit: s
Example: See Example "Configure and generate a VOR signal"

on page 89.

Manual operation: See "Dash Length" on page 47

[:SOURce<hw>][:BB]:VOR:COMid:DEPTh <Depth>
Sets the AM modulation depth of the COM/ID signal.
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Parameters:
<Depth> float
Range: 0 to 100
Increment: 0.1
*RST: 10
Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Depth" on page 46

[:SOURce<hw>][:BB]:VOR:COMid:DOT <Dot>

Sets the length of a Morse code dot.

Parameters:
<Dot> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1
Default unit: s
Example: See Example "Configure and generate a VOR signal”

on page 89.

Manual operation: See "Dot Length" on page 46

[:SOURce<hw>][:BB]:VOR:COMid:FREQuency <Frequency>
Sets the frequency of the COM/ID signal.

Parameters:
<Frequency> float
Range: 0.1 to 20E3
Increment: 0.01
*RST: 1020
Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Frequency" on page 46

[:SOURce<hw>][:BB]:VOR:COMid:LETTer <Letter>
Sets the length of a Morse code letter space.
Parameters:

<Letter> float

Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3
Default unit: s
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Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "Letter Space" on page 47

[:SOURce<hw>][:BB]:VOR:COMid:PERiod <Period>
Sets the period of the COM/ID signal.

Parameters:
<Period> float
Range: 0 to 120
Increment: 1E-3
*RST: 9
Default unit: s
Example: See Example "Configure and generate a VOR signal”

on page 89.

Manual operation: See "Period" on page 46

[:SOURce<hw>][:BB]:VOR:COMid:SYMBol <Symbol>

Sets the length of the Morse code symbol space.

Parameters:
<Symbol> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1
Default unit: s
Example: See Example "Configure and generate a VOR signal"

on page 89.

Manual operation: See "Symbol Space" on page 47

[:SOURce<hw>][:BB]:VOR:COMid:TSCHema <Tschema>
Sets the time schema of the Morse code for the COM/ID signal.

Parameters:
<Tschema> STD | USER

STD

Activates the standard time schema of the Morse code.

The set dot length determines the dash length, which is 3
times the dot length.

USER

Activates the user-defined time schema of the Morse code.

Dot and dash length, as well as symbol and letter space
can be set separately.

User Manual 1178.9178.02 — 10 125



R&S®SMBVB-K151/-K152/-K153 Remote-control commands

7.5

7.5.1

DME commands

*RST: STD

Example: See Example "Configure and generate a VOR signal”
on page 89.

Manual operation: See "Time Schema" on page 46

[:SOURce<hw>][:BB]:VOR:COMid[:STATe] <State>
Enables/disables the COM/ID signal.

Parameters:

<State> 1|/ ON |0 | OFF
*RST: 0

Example: See Example "Configure and generate a VOR signal"
on page 89.

Manual operation: See "COM/ID State" on page 46

DME commands

The SOURce : BB : DME subsystem contains all commands for configuring a DME signal.
For a description of the trigger, marker and clock commands, see the following sec-
tions:

® Section 7.6, "Trigger commands"”, on page 152

® Section 7.7, "DME marker commands", on page 158

® Section 7.8, "Clock commands", on page 159

The following commands specific to the R&S SMBVB-K153 option are described here:

o DME general COMMENGAS.......cuueiiiiiieiiiiiiiieieiere et e e e e e e e e e eee s 126
o DME signal COMMAaNdS.........ccuuuiiiiiiiiiieee et e e 127
®  DME pUISE COMMEANGS.....uuuuiiiiiieie i e i e e e e eee et se s e e e e e e e e e e e e e e e eeeeeeeeeennns 135
e DME propagation COMMaNGS..........cooiiiiiiiiiiieiccreres e e e e e e e e e e e e e e e e ee e eeee e 137
o DME analysisS COMMANGS..........ccoiiiiiiieeeeeeeeeercere s e e e e e e e e e e e e e e e e e e eeeeeesearnnananas 141
® DME COM/ID COMMEANGAS.....eeiieiiiaaaeaeiaaaaaieeieeeeeea e e e e e e e e e eeeeeeeeeeeaeeeeeeaaaanneeneeeeeeeas 148

DME general commands

[:SOURCE<AWS][:BBI:DME:MODE. .......toeeeeeeeeeeeeeseeeeseeeseeeeseseseeseeeeeesesesesesseeeeeseeseeeseseesens 127
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7.5.2

DME commands

[:SOURce<hw>][:BB]:DME:MODE <Mode>

Selects the mode of the DME modulation. The mode determines the signal type that is
simulated. The exact timing of the signal for each mode is determined by the channel
selected with [ : SOURce<hw>] [ :BB] : DME: CSUFfix,

Parameters:

<Mode> INTerrogation | REPLy
INTerrogation
The interrogation signal of the airborne transmitter is simulated.
REPLy
The reply signal of the ground based transponder is simulated.
The trigger is automatically set to external and the default trigger
delay either to 50 us (channel X) or 56 us (channel Y) depending
on the selected channel ([ : SOURce<hw>] [ : BB] : DME :
CSUFfix).
The interval between the pulse pairs can be set to a fixed value
(repetition rate, [ : SOURce<hw>] [ :BB] : DME : RATE) or to ran-
dom generation (pulse squitter, [ : SOURce<hw>] [ :BB] : DME :
SQUitter).
The trigger signal is input via the Pulse Ext connector.

*RST: INTerrogation

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Manual operation: See "DME Mode" on page 56

DME signal commands

[:SOURCENWS[:BBI:DME:CSUFFIX. . eeeeoeeeeeeeeseeseseeseseeseseeseseeseesesesseseeseseeseseseseseseesesenn. 128
[:SOURCe<hwW>][:BB]:DME:EFFICIENCY . cceeertrruururunaaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeenennnenaae e ens 128
[:SOURce<hw>][:BB]:DME:EFFICIENCY:REPLIES. ........coeeeereererireriiieiiiiieieieeeeeeeeeeeeeseeeeneees 128
[:SOURCce<hw>]|[:BB]:DME:FREQUENCY.....uuieeeeeetttueeeeereetntieeeeeeeetnaseesersnnneseesessnnseeesessnns 128
[:SOURce<hw>][:BB]:DME:ICAO:CHANNE. ....ceeeeitiiee ettt ee et e e eee e e e e e eeebe e e e e eeaeas 129
[:SOURCE<NWS][:BBI:DME:PPST ... eeeeeeeeeeeeeeeeeeseseseeeeseseeeeseseseeeseseseeseseseeeeseseseeeesenenes 130
[:SOURce<hw>]:BB:DME:PPST:ENABIEQ. ...ttt 131
[:SOURCe<hW>][:BB]:DME:RATE......cccettuieieeeeeeiie e e e eeeieeee e e e e eeie e e e e e eetns e e e e eeannaneaeeennnnas 131
[:SOURce<hw>][:BB]:DME:RDIStANCE. .....evrrrrrrrnrnnnnnaaaaaaaeeeeeeeeaaaeeeeieeeeeeereenennensnnnnnnnns 131
[:SOURce<hw>][:BB]:DME:RDIStANCEIUNIT......cceeeeeeieiiieeeeeeeeetertrbe s e e e e e e e eeeeeeeeaeeeees 132
[:SOURCe<hw>]|[:BB]:DME:SQUILLET.....cvuuieeeeiietiieieeeeeeiiee e e e e eetee e e e e e eeete e e e e ee b e e e e eeebanns 132
[:SOURCE<hWS][:BB]:DME:PINPUEDELAY. ... eeeeeeeereseseeseseseseeseseseeseseseseeseseseseeseseseessesenen 133
[:SOURCE<hW>][:BB]:DME:PINPULSOURGCE. ....eeeeeeeeeeeeeeseeseseeseseeseseseseesessesesseseseeseseesens 133
[:SOURce<hw>][:BB]:DME:PINPuUt: TRIGGEr:LEVEI?. ... 134
[:SOURce<hw>][:BB]:DME:PINPut: TRIGger:LEVEl:OK?........ccoeeieeeeeeeeeeeeeeeeeeees 134
[:SOURce<hw>][:BB]:DME:PINPut: TRIGGEr:SEARCN?.....c.ceuurereruninaaaaaaeieeeeeeeeeaeaeaeeaeeeees 134
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[:SOURce<hw>][:BB]:DME:CSUFfix <CSuffix>

Sets the channel that is simulated. Standard compliant X and Y channels differ in the
spacing between the two pulses of the pulse pair and the delay of the ground station.

Parameters:
<CSuffix> X|Y|ICAO
*RST: X
Example: See Example "Configuring and generating a DME interrogation

mode signal” on page 92.

Manual operation: See "Channel Mode" on page 57

[:SOURce<hw>][:BB]:DME:EFFiciency <Efficiency>

Sets the relation between reply pulse pairs and received trigger signals, e.g. with a set
efficiency of 50% only every second trigger event leads to the generation of a reply

pulse pair.
Parameters:
<Efficiency> integer
Range: 0 to 100
*RST: 100
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

[:SOURce<hw>][:BB]:DME:EFFiciency:REPLies <NoOfReplies>

Sets the number of reply pulses. Use this number to specify absolute values of false or
correct pulses during reply efficiency measurements.

Parameters:
<NoOfReplies> 10|50 100
10, 50 or 100 reply pulses
*RST: 100
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Number of Replies for Efficiency Calculation" on page 58

[:SOURce<hw>][:BB]:DME:FREQuency <CarreierFreq>
Sets the carrier frequency of the signal.

Parameters:
<CarreierFreqg> float

Range: 100E3 to 6E9
Increment: 0.01
*RST: 1025E6
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Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Manual operation: See "Carrier Frequency" on page 57

[:SOURce<hw>][:BB]:DME:ICAO:CHANnel <Channel>
Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

The carrier frequency is set automatically to the value of the ICAO channel. For an
overview of the DME ICAO channel frequencies, see Table 5-1.
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Parameters:

<Channel> CH1X | CH1Y | CH2X | CH2Y | CH3X | CH3Y | CH4X | CH4Y |
CH5X | CH5Y | CHE6X | CHEY | CH7X | CH7Y | CH8X | CH8Y |
CHO9X | CH9Y | CH10X | CH10Y | CH11X | CH11Y | CH12X |
CH12Y | CH13X | CH13Y | CH14X | CH14Y | CH15X | CH15Y |
CH16X | CH16Y | CH17X | CH17Y | CH18X | CH18Y | CH19X |
CH19Y | CH20X | CH20Y | CH21X | CH21Y | CH22X | CH22Y |
CH23X | CH23Y | CH24X | CH24Y | CH25X | CH25Y | CH26X |
CH26Y | CH27X | CH27Y | CH28X | CH28Y | CH29X | CH29Y |
CH30X | CH30Y | CH31X | CH31Y | CH32X | CH32Y | CH33X |
CH33Y | CH34X | CH34Y | CH35X | CH35Y | CH36X | CH36Y |
CH37X | CH37Y | CH38X | CH38Y | CH39X | CH39Y | CH40X |
CH40Y | CH41X | CH41Y | CH42X | CH42Y | CH43X | CH43Y |
CH44X | CH44Y | CH45X | CH45Y | CH46X | CH46Y | CH47X |
CH47Y | CH48X | CH48Y | CH49X | CH49Y | CH50X | CH50Y |
CH51X | CH51Y | CH52X | CH52Y | CH53X | CH53Y | CH54X |
CH54Y | CH55X | CH55Y | CH56X | CH56Y | CH57X | CH57Y |
CH58X | CH58Y | CH59X | CH59Y | CH60X | CH60Y | CHB1X |
CH61Y | CHB62X | CH62Y | CH63X | CHB63Y | CH64X | CHB4Y |
CH65X | CHB5Y | CH66X | CH66Y | CH67X | CH67Y | CHB8X |
CH68Y | CHB9X | CHB9Y | CH70X | CH70Y | CH71X | CH71Y |
CH72X | CH72Y | CH73X | CH73Y | CH74X | CH74Y | CH75X |
CH75Y | CH76X | CH76Y | CH77X | CH77Y | CH78X | CH78Y |
CH79X | CH79Y | CH80X | CH80Y | CH81X | CH81Y | CH82X |
CH82Y | CH83X | CH83Y | CH84X | CH84Y | CH85X | CH85Y |
CHB86X | CH86Y | CH87X | CH87Y | CH88X | CH88Y | CH89X |
CHB89Y | CH90X | CHI0Y | CH91X | CH91Y | CH92X | CH92Y |
CHO93X | CHI3Y | CH94X | CH94Y | CH95X | CH95Y | CH96X |
CHO96Y | CH97X | CHI97Y | CH98X | CH98Y | CH99X | CHI99Y |
CH100X | CH100Y | CH101X | CH101Y | CH102X | CH102Y |
CH103X | CH103Y | CH104X | CH104Y | CH105X | CH105Y |
CH106X | CH106Y | CH107X | CH107Y | CH108X | CH108Y |
CH109X | CH109Y | CH110X | CH110Y | CH111X | CH111Y |
CH112X | CH112Y | CH113X | CH113Y | CH114X | CH114Y |
CH115X | CH115Y | CH116X | CH116Y | CH117X | CH117Y |
CH118X | CH118Y | CH119X | CH119Y | CH120X | CH120Y |
CH121X | CH121Y | CH122X | CH122Y | CH123X | CH123Y |
CH124X | CH124Y | CH125X | CH125Y | CH126X | CH126Y

*RST: CH1X

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Manual operation: See "ICAO Channel" on page 57

[:SOURce<hw>][:BB]:DME:PPST <SpacTolerance>
Sets the pulse pair spacing tolerance.

You have to enable the pulse pair spacing tolerance with the command | :
SOURce<hw>] [ :BB] : DME : PPS for this value to be considered.
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Parameters:
<SpacTolerance> float

Range: 0 to (200E-6)/2
Increment: 20E-9
*RST: 5E-6

Example: See Example "Configuring and generating a DME reply mode
signal" on page 93.

Manual operation: See "Pulse Pair Spacing Tolerance" on page 62

[:SOURce<hw>]:BB:DME:PPST:ENABIed <TolerEnabled>
Enables the pulse pair spacing tolerance.

If this function is not enabled, the response is sent after the first pulse, without check-
ing whether the second pulse is within the pulse pair spacing tolerance time.

You can set the pulse pair spacing tolerance with [ : SOURce<hw>] [ :BB] : DME : PPST.

Parameters:
<TolerEnabled> 1]ON| 0| OFF
*RST: 1
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Pulse Pair Spacing State" on page 62

[:SOURce<hw>][:BB]:DME:RATE <Rate>

If [:SOURce<hw>] [:BB] :DME:MODE is set to INTerrogation, sets the pulse repetition
rate.

If [:SOURce<hw>] [:BB] :DME:MODE is set to REPLY, indicates the mean pulse repe-
tition rate in squitter mode.

Parameters:
<Rate> integer
Range: 10 to 8000
*RST: 48
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Pulse Repetition Rate" on page 59

[:SOURce<hw>][:BB]:DME:RDIStance <RDistance>

Sets the simulated distance between the interrogator and the transponder for reply
mode (:BB:DME : MODE : REPLy).
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The distance can be given in nautic miles (NM) or pys with the command [ :
SOURce<hw>] [ :BB] : DME:RDIStance: UNIT.

If the unit is not provided next to the value, the value is considered to be in the current
unit (last unit set via GUI or the SCPI). The query always provides the value in the unit
set with [ : SOURce<hw>] [ :BB] :DME:RDIStance:UNIT.

The range distance and the external trigger delay are interdependent according to:
Range distance = (trigger delay — X/Y mode delay)/12.359 us/nm
(X mode delay = 50 us, Y mode delay is 56 us)

Changing one value automatically changes the other value.

Parameters:
<RDistance> float
Range: -4.046 (X), -4.531 (Y) to 400
Increment: 0.001
*RST: 0
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Range Distance" on page 58

[:SOURce<hw>][:BB]:DME:RDIStance:UNIT <Unit>

Sets the unit for the range distance that can be defined with the [ : SOURce<hw>] [ :
BB] :DME:RDIStance.

The distance can be given in nautic miles (NM) or ps. 1 nm is 1852.01 meters and cor-
responds to a run time of 12.359 ps.

Parameters:
<Unit> US |NM
*RST: NM
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Range Distance" on page 58

[:SOURce<hw>][:BB]:DME:SQUitter <Squitter>
Activates/deactivates the random pulse repetition rate.

The average repetition rate is 2700 pp/s. The pulse spacing is distributed randomly in
the range of 60 us to about 1500 us according to EUROCAE EN-54 6.2.12. The squit-
ter pulses are constantly sent by the ground station in order to ensure proper operation
and in order to ease synchronization of the aircraft interrogator to the ground station.

Parameters:
<Squitter> 1|ON | 0| OFF

*RST: 0
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Example: See Example "Configuring and generating a DME reply mode
signal" on page 93.

Manual operation: See "Pulse Squitter" on page 59

[:SOURce<hw>][:BB]:DME:PINPut:DELay <Delay>

Sets the delay between the external trigger and the first DME output pulse (50% volt-
age point of first pulse).

Setting takes effect, if [ : SOURce<hw>] [ :BB] :DME: PINPut: SOURce is set to EXTer-
nal.

For DME reply mode, this setting simulates the defined delay of the DME trans-
ponder and twice the run time of the signal (from interrogator to transponder and back).
The delay is a measure of the range distance, thus, the two values are interdependent
according to:

Delay = X/Y mode delay + range distance * 12.359 nm/us
(X mode delay = 50 us, Y mode delay is 56 us)

Changing one value automatically changes the other value.

Parameters:
<Delay> float
Range: 4E-6 to 5E-3
Increment: 20E-9
*RST: 50E-6
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Reply Delay" on page 60

[:SOURce<hw>][:BB]:DME:PINPut:SOURce <PulslnpSource>
Selects the trigger mode for DME modulation signals.
Parameters:

<PulsInpSource> EXTernal | PSENsor

EXTernal
The signals are triggered by an external trigger event. The trig-
ger signal is supplied via the "User 2" connector.

PSENsor
The signals are triggered by a connected power sensor, for
example, the R&S NRP-Z81.

*RST: EXTernal

Example: See Example "Configuring and generating a DME reply mode
signal" on page 93.

Manual operation: See "Input Source" on page 59
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[:SOURce<hw>][:BB]:DME:PINPut:TRIGger:LEVel?
Queries the last measured value of the trigger power level.

This level is the 50% voltage point of the first pulse of the external DME interrogation
signal.

Return values:

<TriggerLevel> float
Range: -200 to 200
Increment: 0.01
*RST: 0
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.
Usage: Query only

Manual operation: See "Trigger Level" on page 60

[:SOURce<hw>][:BB]:DME:PINPut:TRIGger:LEVel:OK?
Queries, if the search trigger level procedure determines a valid trigger level or not.

Use this query for quick check, if there is a valid trigger level without running the
search trigger level procedure via the following command:

Return values:

<IsTrigLevOk> 1]ON|0|OFF
1|ON
Valid trigger level
0|OFF
Invalid trigger level
*RST: n.a. (no preset. default: 0)
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.
Usage: Query only

Manual operation: See "Trigger Level" on page 60

[:SOURce<hw>][:BB]:DME:PINPut:TRIGger:SEARch?

Determines the trigger level that is the 50% voltage point of first pulse of the external
DME interrogation signal.
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Determination of the trigger point requires a connected power sensor. Use a power
sensor, for example the R&S NRP-Z81, to receive the external DME signal. Repeat the
trigger search function when changing the level of the external DME signal.

Return values:
<Search> 1|ON |0 | OFF

1|ON
No trigger level found

0|OFF
Trigger level found

*RST: 0

Example: See Example "Configuring and generating a DME reply mode
signal" on page 93.

Usage: Query only

Manual operation: See "Search Trigger Level" on page 60

DME pulse commands

[:SOURCE<AWS][:BBIDME:FALL. ... .eeeeeeeeeeeeeeeseeeseeseseseeeeseseeeeseseseeeeseseseeseseseeneseseseenenenes 135
[:SOURCESNWS[:BBIDME:PPS. ....eeeeeeeeeeeeeeeeseeeeseeseseeseseseseseseeseseeseseeseseasessesessesesnesens 135
[:SOURCESNWS][:BBIDME:RISE. ... eeeeeeeeeeeeeeeeeeeeeseeeeseeeeseeseseeseseeseseesesesesesesesesesenenn. 136
[:SOURCe<hW>][:BB]:DME:SHAPE. ......coeieeeiiieiiiiiinieeeeeaaeae e e e e e e e eeeaaeeeeeeeeeeeeaneeeennnnnnnnnnnn 136
[:SOURCE<SNW>][:BB]:DME:SINGIE. ...uuuuuiieieieieeeeeeeeeieieeeeeeeeeresrsrarasaeaeaeseseeeeeaaaaseseereeeees 136
[:SOURCE<AWS][:BBI:DME:WIDT . ..o eeeeseeeeeeeeseeeeeeseeeeseseseeeeseseseenesesesneseseseenesesesens 137

[:SOURce<hw>][:BB]:DME:FALL <Fall>
Sets the fall time of the pulse (90% to 10% of peak voltage).

Parameters:
<Fall> float
Range: 0.5E-6 to 10E-6
Increment: 10E-9
*RST: 2E-6
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Pulse Fall" on page 62

[:SOURce<hw>][:BB]:DME:PPS <Pps>

Sets the spacing between the first and second pulse of a pulse pair (time between half-
voltage points on the leading edge of each pulse).

Available only for [ : SOURce<hw>] [ :BB] : DME : SING1eOFF
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Parameters:
<Pps> float
Range: 1E-6 to 200E-6
Increment: 20E-9
*RST: 12E-6
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Pulse Spacing" on page 62

[:SOURce<hw>][:BB]:DME:RISE <Rise>
Sets the rise time of the pulse (10% to 90% of peak voltage).

Parameters:
<Rise> float
Range: 0.5E-6 to 10E-6
Increment: 10E-9
*RST: 2E-6
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Pulse Rise" on page 61

[:SOURce<hw>][:BB]:DME:SHAPe <Shape>
Sets the pulse shape.

Parameters:

<Shape> COS2 | LIN | COS | GAUSs

COS2|
The rising edge is cos shaped and the falling edge is cos*2 sha-
ped.

LIN
The falling and the rising edge of the pulse are shaped linear.

Ccos
The falling and the rising edge of the pulse are cos”2 shaped.

*RST: COS2

Example: See Example "Configuring and generating a DME reply mode
signal" on page 93.

Manual operation: See "Pulse Shape" on page 61

[:SOURce<hw>][:BB]:DME:SINGle <Single>

Activates/deactivates generation of a single test pulse.
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Parameters:
<Single> 1|ON | 0| OFF
*RST: 0
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Single Pulse" on page 62

[:SOURce<hw>][:BB]:DME:WIDTh <Width>
Sets the pulse width (50% to 50% of peak voltage).

Parameters:
<Width> float
Range: 1E-6 to 100E-6
Increment: 20E-9
*RST: 3.5E-6
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Pulse Width" on page 62

DME propagation commands

[:SOURCE<NWS][:BBIDMEECHO . ... eeeeeeeeeeeseeeeeeeseeeeseeseeeeseseeseseeseseeseseesesseseseesesnesessenes 137
[:SOURce<hw>][:BB]:DME:ECHO:ATTENUALION. ...ceeeerrreeieninnanaaaaaeaeeeeeeeeeaeaeeeeeeeeeeeeeeenenens 138
[:SOURce<hw>][:BB]:DME:ECHO:DELAY......cceuururrurunnnaaaaaiaeeeeeeeeeaaaaeeeeeeeeeeeneeeenensnnnnnnnnns 138
[:SOURCE<hW>][:BB]:DME:VELOCItY....cuuuieieeieeitieieeeeeettiieieeeeetriaeeeeeeeetaeeeeeeesnaseeesessnnanns 138
[:SOURce<hw>][:BB]:DME:FLIGht:DISTance:CURRENt?........cccevuueeeieeieiriieeee et eeeeann 138
[:SOURce<hw>][:BB]:DME:FLIGht:DISTanCe:STAR.....ccu i e 139
[:SOURce<hw>][:BB]:DME:FLIGht:DISTanCe:STOP.....c.cceeiiieeeieee e e e 139
[:SOURCE<hW>][:BBI:DME:FLIGREPAUSE ... e.eeereeeereeeeseeeeeeeeeseseeeeseseseesesesesseseseseseeeeseens 139
[:SOURce<hw>][:BB]:DME:FLIGht:RESTaN........ccetrrreririrniniaaaaaeieeeeeeeeeaeeeeeeeeeeeeeeeeennnnnnas 139
[:SOURCce<hw>][:BB]:DME:FLIGht:RESUME. ..cccieieieeeieeeieeieeeeeeeeeeererebrsne e e e e e e e e e e e 140
[:SOURCce<hw>][:BB]:DME:FLIGht:RSTAUS?...uuuieeiiieiiieeeeeeeticeeeeeeeeeae e e e e et e e e e enb s 140
[:SOURCE<hWS][:BB]:DME:FLIGNESTARL e eeceeeeeeeeeeeeeeseseseeeeseseeeeseseseesesesesseseseseesesesesens 140
[:SOURCE<hWS][:BB]:DME:FLIGNESTATE. .o veeeeeeeeeeeeeeeeeeeeseeeseeeeseseeeeseseseeeeseseseeseseseseenes 140
[:SOURCE<hWS][:BB]:DME:FLIGNESTOP ... e eeeeeeeeeeeeseeeeseeeeseeseseeseseseseseseeseeeesesenn. 140

[:SOURce<hw>][:BB]:-DME:ECHO <ExtendetState>

Enables the simulation of DME echo pulse pair signals.

Parameters:
<ExtendedState> 1| ON |0 | OFF
*RST: OFF
Example: See Example "Determining the DME echo rejection” on page 94.

Manual operation: See "State" on page 66
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[:SOURce<hw>][:BB]:DME:ECHO:ATTenuation <EchoAtten>

Sets the attenuation of the DME echo pulse pair signal compared to the original DME
pulse pair signal.

Parameters:
<EchoAtten> float
Range: 0 to 50
Increment: 0.01
*RST: 10
Default unit: dB
Example: See Example "Determining the DME echo rejection” on page 94.

Manual operation: See "Attenuation” on page 66

[:SOURce<hw>][:BB]:DME:ECHO:DELay <EchoDel>

Sets the delay between the first original DME pulse pair signal and second DME echo
pulse pair signal.

Parameters:
<EchoDel> float
Range: 15.5E-6 to 204E-6
Increment: 1E-8
*RST: 20E-6
Example: See Example "Determining the DME echo rejection” on page 94.

Manual operation: See "Delay" on page 66

[:SOURce<hw>][:BB]:DME:VELocity <DmeVelocity>

Sets the delay between the DME echo pulse signal and the original DME pulse signal.

Parameters:
<DmeVelocity> float
Range: -1E4 to 1E4
Increment: 1E-3
*RST: 0
Example: See Example "Simulating DME signals for velocity tracking"
on page 95.

Manual operation: See "Velocity" on page 67

[:SOURce<hw>][:BB]:DME:FLIGht:DISTance:CURRent?

Queires the current distance of the aircraft in the flight simulation.

User Manual 1178.9178.02 — 10 138



R&S®SMBVB-K151/-K152/-K153 Remote-control commands

DME commands

Return values:
<CurrentDistance> float

Range: -400 to 400

Increment: 0.001

*RST: 0
Example: See Example "Simulating a DME flight scenario" on page 96.
Usage: Query only

Manual operation: See "Current Distance" on page 69

[:SOURce<hw>][:BB]:DME:FLIGht:DISTance:STARt <StartDistance>

Sets the start distance of the flight simulation.

Parameters:
<StartDistance> float
Range: -400 to 400
Increment: 0.001
*RST: 0
Example: See Example "Simulating a DME flight scenario" on page 96.

Manual operation: See "Start Distance" on page 68

[:SOURce<hw>][:BB]:DME:FLIGht:DISTance:STOP <StopDistance>

Sets the stop distance of the flight simulation.

Parameters:
<StopDistance> float
Range: -400 to 400
Increment: 0.001
*RST: 1
Example: See Example "Simulating a DME flight scenario” on page 96.

Manual operation: See "Stop Distance" on page 68

[:SOURce<hw>][:BB]:DME:FLIGht:PAUSe

Pauses a running flight simulation.

Example: See Example "Simulating a DME flight scenario" on page 96.
Usage: Event

Manual operation: See "Pause" on page 69

[:SOURce<hw>][:BB]:DME:FLIGht:RESTart

Restarts a running or stopped flight simulation.
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Example: See Example "Simulating a DME flight scenario" on page 96.
Usage: Event

Manual operation: See "Restart" on page 68

[:SOURce<hw>][:BB]:DME:FLIGht:RESume

Resumes a running flight simulation.

Example: See Example "Simulating a DME flight scenario” on page 96.
Usage: Event

Manual operation: See "Resume" on page 69

[:SOURce<hw>][:BB]:DME:FLIGht:RSTatus?
Queries the status of the flight simulation.

Return values:
<RunningStatus> OFF | IDLE | RUNNing | PAUSed

*RST: OFF
Example: See Example "Simulating a DME flight scenario” on page 96.
Usage: Query only

Manual operation: See "State" on page 68

[:SOURce<hw>][:BB]:DME:FLIGht:STARt

Starts the flight simulation with a given start distance.

Example: See Example "Simulating a DME flight scenario" on page 96.
Usage: Event

Manual operation: See "Start" on page 68

[:SOURce<hw>][:BB]:DME:FLIGht:STATe <SimState>

Activates flight simulation.

Parameters:
<SimState> 1]ON| 0| OFF
*RST: 0
Example: See Example "Simulating a DME flight scenario" on page 96.

Manual operation: See "State" on page 68

[:SOURce<hw>][:BB]:DME:FLIGht:STOP

Stops the flight simulation and sets the distance position to start distance.
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Example: See Example "Simulating a DME flight scenario" on page 96.
Usage: Event

Manual operation: See "Stop" on page 69

7.5.5 DME analysis commands

[:SOURce<hw>][:BB]:DME:ANALYSIS:EFFICIENCY 2. .uuuuueeieieieeeieeeeeeeeeee e 141
[:SOURce<hw>]:BB:DME:ANALysiS:EFFIicienCy:OK?......cuiiieieiiieeieie e 142
[:SOURce<hw>]:BB:DME:ANALYSiS:GATE:COUNL......couiiiiei et 142
[:SOURce<hw>][:BB]:DME:ANALYSiS:GATE:EDELAY.......cccuiiiiiiiiieieieeeei e 142
[:SOURce<hw>][:BB]:DME:ANALYsSiS:GATE[:LENGth]......cceieaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 142
[:SOURce<hw>][:BB]:DME:ANALYSIS:GATE:TIME. ....ccciteeeeeeeeeeeeeeeieeeeeeeeeeeeeeeeeeeee s 143
[:SOURce<hw>][:BB]:DME:ANALYSISINORMAIZE?......ccevvrerrrrnrnnnaaiaieieeeeeeeaaaaaaeeeeeeeeeennnens 143
[:SOURCe<hw>][:BB]:DME:ANALYSIS:OK?....uieiieiiiiiieieeeeeeiiieeeeeeeeteeeeeeeerateeeeesestaneeeeeeenes 144
[:SOURCE<hW>][:BB]:DME:ANALYSISIPOWET?. . ..veeeeeeeeeeeeeeeeeeseeeeeeseeseeeseseeseeeseeseseeesesens 144
[:SOURce<hw>]:BB:DME:ANALYSIS:POWEr:OK?. ...ttt 144
[:SOURCE<hW>][:BB]:DME:ANALYSIS:PRRAIE?......c.eevevereeseeeeeeeeeseseesereseseseeseeeesssesessseseesens 145
[:SOURce<hw>]:BB:DME:ANALyYSiS:PRRAtE:OK?.....cceeeeeeeieeieeeeeeeeeeeee e e e 145
[:SOURce<hw>][:BB]:DME:ANALYSIS:RDIStANCE?.....uieeeeiiiiiieieeieeiiiieeeereerieeeeeeeennneeeeaeens 145
[:SOURCe<hw>]|[:BB]:DME:ANALYSIS:STATE. ....cutueieeeiiitiieeeeeeeetieeeeeeettieeeeeeeert e eseeernnanns 145
[:SOURCce<hw>][:BB]:DME:ANALYSIS:TIME?......covuieieeiiierieeeeeeeeeieeeeeeeeerieeeeeeeeeteeeeeeeene 146
[:SOURce<hw>]:BB:DME:ANALYSIS: TIME:OK?. ...ttt et e e e e 146
[:SOURce<hw>]:BB:DME:ANALysis: TRIGGer:SEARCNh?. ..ot 146
[:SOURce<hw>][:BB]:DME:ANALYSIS:IAFACIOI?......ccevvrririiiiiiiiieeieieeeeeeeeeeeeeeeeeeeeeeeeeeserenns 147
[:SOURce<hw>][:BB]:DME:ANALYSIS:PSAFACIOr?. .. .. ueaaeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeninneen s 147
[:SOURce<hw>][:BB]:DME:ANALYSIS:UAFACION. ......ccevuiieieeiiiiiiieeeeeeence e eear e 147

[:SOURce<hw>][:BB]:DME:ANALysis:EFFiciency?

Queries the measured reply efficiency in percent. The measurement is the ratio of the
number of measured valid reply pulse pairs to transmitted pulse pairs in a measure-
ment cycle.

Return values:
<Efficiency> float

Range: 0 to 100
Increment: 0.1
*RST: 100

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Usage: Query only

Manual operation: See "Reply Efficiency" on page 59
See "Reply Efficiency” on page 76
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[:SOURce<hw>]:BB:DME:ANALysis:EFFiciency:OK?

Queries if there are valid reply efficiency measurement values available in the set mea-
surement window.

Return values:

<Ok> 0]1|OFF|ON
*RST: 1
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.
Usage: Query only

Manual operation: See "Reply Efficiency" on page 76

[:SOURce<hw>]:BB:DME:ANALysis:GATE:COUNt <Count>

Sets the number of pulse pairs which are sent from the R&S SMBV100B (= interroga-
tor) to the ground station in one measurement cycle. Only reply pulses for which the
50% voltage point of the rising edge of the first pulse is within the measurement win-
dow are used to evaluate the delay time and reply efficiency.

Parameters:
<Count> integer
Range: 1 to 10000
Increment: 1
*RST: 100
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.

[:SOURce<hw>][:BB]:DME:ANALysis:GATE:EDELay <Edelay>

Sets the expected reply delay. The expected reply delay and the gate length determine
the measurement window (expected reply delay +/- gate length/2).

Parameters:
<Edelay> float
Range: 0 to 150E-6
Increment: 1E-7
*RST: 50E-6
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.

Manual operation: See "Expected Reply Delay" on page 75

[:SOURce<hw>][:BB]:DME:ANALysis:GATE[:LENGth] <Length>

Sets the gate length for the measurement window.
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The measurement gate settings determine the measurement window (expected reply
delay +/- gate length/2). Only reply pulses for which the 50% voltage point of the rising
edge of the first pulse is within the measurement window are used to evaluate the
delay time and reply efficiency. The delay measurement is averaged within the mea-
surement cycle. The reply efficiency is calculated once for each measurement cycle.

The gate length is 1 ps and the expected reply delay is 50 ys. The measurement win-
dow lies in the range between 49.5 and 50.5 ps. Only pulse pairs are used for the mea-
surement whose 50% voltage point of the rising edge of the first pulse is within this

range.
Expected reply delay = 3us Gais{:zng;hz
2 T -1
l e 1 t
Dus 49.5u8 S 8u=
Measuremeant window = fus
Parameters:
<Length> integer
Range: 100E-9 to 326E-6
Increment: 100E-9
*RST: 10E-6
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.

Manual operation: See "Gate Length" on page 75

[:SOURce<hw>][:BB]:DME:ANALysis:GATE:TIME <MeasurementTime>
Sets the DME analysis measurement time.

Parameters:
<MeasurementTime> float

Range: 0.1 to 20
Increment: 0.1
*RST: 1

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Manual operation: See "Measurement Time" on page 75

[:SOURce<hw>][:BB]:DME:ANALysis:NORMalize?

Performs a normalization of the test setup. The delay due to the test setup is measured
and subsequently considered in the reply measurements.

Return values:
<Normalize> 1| ON |0 | OFF

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.
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Usage: Query only

Manual operation: See "Normalize Setup" on page 72

[:SOURce<hw>][:BB]:DME:ANALysis:OK?
Queries if there are DME measurement values in the set measurement window.

Return values:

<Status> 1]ON| 0| OFF
*RST: 0
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.
Usage: Query only

Manual operation: See "State" on page 74

[:SOURce<hw>][:BB]:DME:ANALysis:POWer?

Queries the measured average peak level of all valid pulse pairs in a measurement

cycle.
Return values:
<Power> float
Range: -200 to 200
Increment: 0.01
*RST: 0
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.
Usage: Query only

Manual operation: See "Peak Level" on page 75

[:SOURce<hw>]:BB:DME:ANALysis:POWer:0OK?

Queries if there are peak level measurement values available in the set measurement
window.

Return values:

<Ok> 0|1]|OFF|ON
*RST: 1
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.
Usage: Query only

Manual operation: See "Peak Level" on page 75
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[:SOURce<hw>][:BB]:DME:ANALysis:PRRate?

Queries the measured mean pulse repetition rate of the DME ground station. All
received pulses of the DME ground station are considered.

Return values:
<Rate> float

Range: 0 to 10000
Increment: 0.1
*RST: 0

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Usage: Query only

Manual operation: See "Pulse Repetition Rate" on page 76

[:SOURce<hw>]:BB:DME:ANALysis:PRRate:OK?

Queries if there are valid pulse repetition measurement values available in the set
measurement window.

Return values:

<Ok> 0|1|OFF|ON
*RST: 1
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.
Usage: Query only

Manual operation: See "Measurement Status" on page 76

[:SOURce<hw>][:BB]:DME:ANALysis:RDIStance?

Queries the measured average range distance of all valid pulse pairs in a measure-
ment cycle.

Return values:
<RangeDistance> float

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Usage: Query only

Manual operation: See "Range Distance" on page 75

[:SOURce<hw>][:BB]:DME:ANALysis:STATe <State>
Activates the DME analysis.
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Activation requires a connection between R&S SMBV100B and a power sensor, for
example, the R&S NRP-Z81.

Parameters:
<State> 1]ON|0|OFF
*RST: 0
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.

Manual operation: See "State" on page 74

[:SOURce<hw>][:BB]:-DME:ANALysis:TIME?

Queries the measured average reply delay of all valid pulse pairs in a measurement

cycle.
Return values:
<Time> float
Range: -1E-3 to 1E-3
Increment: 10E-9
*RST: 0
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.
Usage: Query only

Manual operation: See "Reply Delay" on page 76

[:SOURce<hw>]:BB:DME:ANALysis:TIME:OK?

Queries if there are valid measurement values available in the set measurement win-
dow.

Return values:
<Ok> 0]1]OFF|ON

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Usage: Query only

Manual operation: See "Reply Delay" on page 76

[:SOURce<hw>]:BB:DME:ANALysis: TRIGger:SEARch?

Determines the trigger level = 50% voltage point of first pulse of the external DME
interrogation signal.

Determination of the trigger point requires a connected power sensor. Use the
R&S NRP-Z81 to receive the external DME signal. Repeat the trigger search function
when changing the level of the external DME signal.
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Return values:

<Search> 0]1]OFF|ON
*RST: 0
Example: See Example "Configuring and generating a DME interrogation

mode signal" on page 92.

Usage: Query only

[:SOURce<hw>][:BB]:-DME:ANALysis:IAFactor?

Queries the internal adjustment factor, the mathematically calculated value of the time,
when the pulse reaches its 50% level.

Return values:
<InternalAdjFact> float

Range: 0 to 200
Increment: 10E-9
*RST: 0

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Usage: Query only

Manual operation: See "Internal Adjustment Factor" on page 73

[:SOURce<hw>][:BB]:DME:ANALysis:PSAFactor?

Queries the power sensor adjustment factor determined during a normalization of the
setup. You can normalize the setup with [ : SOURce<hw>] [ :BB] : DME : ANALysis:
NORMalize?.

Return values:
<PowSensAdjFact> float

Range: 0 to 200
Increment: 10E-9
*RST: 0

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Usage: Query only

Manual operation: See "Power Sensor Adjustment Factor" on page 73

[:SOURce<hw>][:BB]:DME:ANALysis:UAFactor <UsedFactor>
Sets which internal adjustment factor is used.

Parameters:
<UsedFactor> INTernal | PSENsor

User Manual 1178.9178.02 — 10 147



R&S®SMBVB-K151/-K152/-K153 Remote-control commands

7.5.6

DME commands

INTernal

The mathematically calculated value of the time, when the pulse
reaches its 50% level. Query the internal adjustment factor with
[ :SOURce<hw>] [ :BB] :DME:ANALysis:IAFactor?

PSENsor

The adjustment factor measured during a normalization setup.
Query the power sensor adjustment factor with [ :
SOURce<hw>] [ :BB] : DME : ANALysis:PSAFactor?

*RST: INTernal

Example: See Example "Configuring and generating a DME interrogation
mode signal" on page 92.

Manual operation: See "Used Adjustment Factor" on page 73

DME COM/ID commands

[:SOURCE<hW>][:BB]:DME:ID:CODE ... eeeeeeeeeeeeeeseeeeeeeseseeeesereseseesesessesssesesesssesesseesenes 148
[:SOURCce<hw>][:BB]:DME:ID:DASH.....cciiieieeeeeeeeeeee ettt e e e e e e e e e e e e e eeeeeeeeeees 148
[:SOURCE<hWS][:BB]:DME:ID:DOT . .eeoeeeeeeeeeeeeeeeeeeeseseeeeseseseeeeseseseeseseseseeseseseeseseseseesesesen 149
[:SOURCE<hW>|[:BB]:DME: I D LET Te . ieiieetiieeeeeetitieeee et eeteeeeeeeeetee e e e s eesataeeaeseesnnnseaaeens 149
[:SOURCE<hWS][:BB]:DME:ID:PPP:STATE]. ... eeeeeeeeeeeeeeseseseereseseseeseseseseeseseseesesesesseseneses 149
[:SOURCE<AWS][:BBI:DME:ID:PPS. .. eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseseseeeeseseeeeseseseeneseseeeeees 150
[:SOURCE<hWS][:BB]:DME:ID:PERIOU. ... veereeeereeeereeseseeseseeseseeseseeseseesesseseesesessesesseseesenes 150
[:SOURCe<hw>][:BB]:DME:ID:PRESEL........cieeeeeeiuiieieeeeeeiiieeeeeeaniee e e e s eetee e e e eeennneeaeeeeennas 150
[:SOURCce<hw>][:BB]:DME:ID:RATE. .......cceeteeeeeeeeeeeeeeeeeeeeieieteeesaea s e e e e e e e e e e aaaeaeeeeeeeeneees 150
[:SOURCe<hw>][:BB]:DME:ID:SYMBOL....ciieeeetieieeieeiiiiieeeee ettt eeeeeeetate e e e e eee b e eeeeenbaneeas 151
[:SOURCe<hw>][:BB]:DME:ID:TSCHEMA....ccuuiieeiiitiiiieeeeeeetieeeeeeeeetaee s e e e eeeraeseeeeeabaaeaaeens 151
[:SOURCE<WS][:BB]:DME:ID[:STATE]. . eeeeeeeerereseseeseseseeeesesesesseseseseesesesesseseseseeseseseseanen. 151

[:SOURce<hw>][:BB]:DME:ID:CODE <Code>

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Section A, "Morse code
settings”, on page 160.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Parameters:
<Code> string
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Code" on page 64

[:SOURce<hw>][:BB]:DME:ID:DASH <Dash>

Sets the length of a Morse code dash.
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Available only if [ : SOURce<hw>] [:BB] :DME: ID:TSCHema is set to USER.

Parameters:
<Dash> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Dash Length" on page 64

[:SOURce<hw>][:BB]:DME:ID:DOT <Dot>

Sets the length of a Morse code dot.

Parameters:
<Dot> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Dot Length" on page 64

[:SOURce<hw>][:BB]:DME:ID:LETTer <Letter>
Sets the length of a Morse code letter space.

Available only if [ : SOURce<hw>] [:BB] :DME: ID:TSCHema is set to USER.

Parameters:
<Letter> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.3
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Letter Space" on page 65

[:SOURce<hw>][:BB]:DME:ID:PPP[:STATe] <PairOfPulsePair>

Sets the state of the pair of pulse pairs for the ID signal generation. When enabled a
pair of pulse pairs is transmitted during the set [ : SOURce<hw>] [:BB] : DME: ID:
RATE.
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Parameters:
<PairOfPulsePair> 1| ON |0 | OFF
*RST: 0
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

[:SOURce<hw>][:BB]:DME:ID:PPS <PulsePairSpacin>
Sets the morse pulse pair spacing.

Parameters:
<PulsePairSpacin> float

Range: 2E-6 to 300E-6
Increment: 20E-9
*RST: 100E-6

Example: See Example "Configuring and generating a DME reply mode
signal" on page 93.

[:SOURce<hw>][:BB]:DME:ID:PERiod <Period>
Sets the period of the COM/ID signal.

Parameters:
<Period> integer
Range: 10 to 120
*RST: 40
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Period" on page 64

[:SOURce<hw>][:BB]:DME:ID:PRESet
Sets the default settings for the ID signal.

Example: See Example "Configuring and generating a DME reply mode
signal" on page 93.

Usage: Event

[:SOURce<hw>][:BB]:DME:ID:RATE <Rate>
Sets the pulse repetition rate of the ID sequence.

Parameters:
<Rate> float

Range: 100 to 10E3
Increment: 0.01
*RST: 1350
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Example: See Example "Configuring and generating a DME reply mode
signal" on page 93.

Manual operation: See "Rate" on page 64

[:SOURce<hw>][:BB]:DME:ID:SYMBol <Symbol>
Sets the length of the Morse code symbol space.

Available only if [ : SOURce<hw>] [:BB] :DME: ID:TSCHema is set to USER.

Parameters:
<Symbol> float
Range: 0.05 to 1
Increment: 1E-4
*RST: 0.1
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Symbol Space" on page 64

[:SOURce<hw>][:BB]:DME:ID:TSCHema <TSchema>
Sets the time schema of the Morse code for the COM/ID signal.

Parameters:
<TSchema> STD | USER
*RST: STD
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "Time Schema" on page 64

[:SOURce<hw>][:BB]:DME:ID[:STATe] <State>
Enables/disables the COM/ID signal.

Parameters:
<State> 1|ON |0 | OFF
*RST: 0
Example: See Example "Configuring and generating a DME reply mode

signal" on page 93.

Manual operation: See "COM/ID State" on page 63
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7.6 Trigger commands

[:SOURce<hw>]:BB:DME[:TRIGQEI:SEQUENCE. ... .uuuuuuaaaae e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenennnnnas 153
[:SOURce<hw>][:BB]:ILS[: TRIGQEr]:SEQUENCE...........ceeeerrerrrrrrrrnrerniiieieieeeeeeeaeaeeeseereeeees 153
[:SOURce<hw>]:BB:VOR[: TRIGQEI]:SEQUENCE.......cctvrruiriiiiieiiiiie e eereeiiie e e eeeaein e eeeaaes 153
[:SOURce<hw>]:BB:DME:TRIGGErSOURCE. .....cuvrurrrrutuuiiiiieieieeeeeeeeaaeaeaeeeeeeeeeeeeessennnnnnnna. 153
[:SOURCE<hW>][:BBLILS: TRIGGEFSOURGCE. c..eeeveeeereeseeeeeeseseeseeeseeseseseseeseeseseseseesseesens 153
[:SOURce<hw>]:BB:VOR:TRIGGEr:SOURCE. .....uiituiitiei ettt ettt 153
[:SOURce<hw>]:BB:DME:TRIGGErRMODE?.....c.iiiieieieeeeeei ettt ee e 154
[:SOURce<hw>][:BB]:ILS: TRIGGEIRMODE?........cceeeeeeeeeeeeinininnnaaaanaeeeeeeeesaaaeeeseeeeeennnnees 154
[:SOURce<hw>]:BB:VOR:TRIGGENRMODE?.........ceeeeeeeeereriereiniiaeieieseseeeeeaeaeeeeeereeeereesenns 154
[:SOURce<hw>]:BB:DME:TRIGQEr:TIME:DATE.......cuueiieeeeeiiiieeeeeeetteeeeeeeernteeeeeeeeeraaeeaaees 154
[:SOURce<hw>][:BB]:ILS: TRIGQEr:TIME:DATE ... .uuuiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeenennnnn s 154
[:SOURce<hw>]:BB:VOR:TRIGGErTIME:DATE.... .ottt e e 154
[:SOURce<hw>]:BB:DME:TRIGQErTIME:TIME.......ccuiiiiiiei et 154
[:SOURCE<hW>][:BB:ILS: TRIGGEN TIME:TIME. ......oveeereeeereeresereeeeseeseseeseseeseeseseeseseeseseenenes 154
[:SOURce<hw>]:BB:VOR:TRIGGENTIME:TIME......coitiiiiiiieie ettt 154
[:SOURce<hw>]:BB:DME:TRIGQGEr:TIME[:STATE]....uuieteeieettiieeeeeernieieeeeeetnaeeeeeeentaaeeeeens 155
[:SOURce<hw>][:BB]:ILS: TRIGQErTIME[:STATE] . uuceteeteeruiieeeeeeriieieeeeeeraaeeeeeeesrnaeeesenenns 155
[:SOURce<hw>]:BB:VOR:TRIGQErTIME[:STATE].....cceteieeeeeeeeeeeeeeeeeeeee e e e e e e e 155
[:SOURce<hw>]:BB:DME:TRIGQer:SLENGth. ......couiieiee et 155
[:SOURCE<hW>][:BB:ILS: TRIGGEFSLENGHN. .. eceoeeeeeeeeeeeeeeeeeeeeseeeeeeeeeseesseeneseee s eeeeeens 155
[:SOURce<hw>]:BB:VOR:TRIGGEr:SLENGth......ccovuuiiiiiiiiiiie et 155
[:SOURce<hw>]:BB:DME:TRIGGEr: ARM:EXECULE. ....uuuuiieieieieieeeeeeeeeieeeeeeeeeeerseraranann s 156
[:SOURce<hw>][:BB]:ILS: TRIGQErARM:EXECULE.......ccvvvueiieeieiiiieeeeeeeeteeeeeeeevenee e e e e eeeaans 156
[:SOURce<hw>]:BB:VOR:TRIGQErARM:EXECULE........ccceeiiieeeeeeeeieieieccrese e e 156
[:SOURce<hw>]:BB:DME:TRIGGErEXECULE. ......ccuiiieii et 156
[:SOURCE<hWS][:BBLILS: TRIGGEFEXECULE .. .ve v veeeeeeeeeeeeseeeseeseseeeeeeseseseeseeeseseeseseseesesesenes 156
[:SOURce<hw>]:BB:VOR:TRIGGErEXECULE.....ccuiiiiiiiieiiieiie ettt ee e 156
[:SOURce<hw>]:BB:DME:TRIGger:EXTernal:SYNChronize:OUTPUL.......cccceeiieieieeereeeeeeennn. 156
[:SOURce<hw>][:BB]:ILS: TRIGger:EXTernal:SYNChronize:OUTPUL......ccccveeeeeeiieceiniiieeeene. 156
[:SOURce<hw>]:BB:VOR:TRIGger:EXTernal:SYNChronize:OUTPUL..........ccuueeeeeereeiineeeneens 156
[:SOURce<hw>]:BB:DME:TRIGger:OBASEbaNd:DELAY.........cuuurururunniiiiiaieieeeeeaeaaeaeeeeereeeens 156
[:SOURce<hw>][:BB]:ILS: TRIGger:OBASeband:DELaYy........c.cccereiiiiiiiiiieiieeeee e 156
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:DELaY........cccceuiiiiiiiiiiiieeeeeeee e 156
[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:INHIbit...........cccceeiiiiiiiiiiiiiii e 157
[:SOURce<hw>][:BB]:ILS:TRIGger:OBASeband:INHIbit............ccccermieiriiiiiiiineeeieeiiee e 157
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:INHIDIt............ccevvrueiereieiiiiieeeeeeeeiceeeeeeeens 157
[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:DELaY...........cevrueeereereeruiiereeeerriieeeeeeens 157
[:SOURce<hw>][:BB]:ILS:TRIGger[:EXTernal<ch>]:DELAY.........cccerrrrrrrmrmrmniiiiiieieiereeanaaanns 157
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:DELay......c.cccereiiiimiiiiiiiiiiieieeeeee e 157
[:SOURce<hw>]:BB:DME: TRIGger[:EXTernal<ch>T:INHIDIL. ........cvveeeeeeereeeereeeeseeseereseerenens 157
[:SOURce<hw>][:BBI:ILS: TRIGger:EXTernal<ch>]:INHIbDIt. ......vveeeeereeeeeeeeeeeeeseseeeeeeneneeene 157
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:INHibit...........coeeriiiriiiiriiiiiien e, 157
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[:SOURce<hw>]:BB:DME[:TRIGger]:SEQuence <TriggerMode>
[:SOURce<hw>][:BB]:ILS[:TRIGger]:SEQuence <TriggerMode>
[:SOURce<hw>]:BB:VOR[:TRIGger]:SEQuence <TriggerMode>

Selects the trigger mode:

® AUTO = auto

® RETRigger = retrigger

® AAUTo = armed auto

® ARETrigger = armed retrigger
® SINGle = single

Parameters:

<TriggerMode> AUTO | RETRigger | AAUTo | ARETrigger | SINGle
*RST: AUTO

Example: See Example "Configuring trigger settings" on page 96.

Manual operation: See "Mode" on page 78

[:SOURce<hw>]:BB:DME:TRIGger:SOURce <TriggerSource>
[:SOURce<hw>][:BB]:ILS:TRIGger:SOURce <TriggerSource>
[:SOURce<hw>]:BB:VOR:TRIGger:SOURce <TriggerSource>

Selects the trigger signal source and determines the way the triggering is executed.
Provided are the following trigger sources:

® INTernal: Internal manual triggering of the instrument

® External trigger signal via one of the global connectors:
EGT1: External global trigger

® For secondary instruments (SCONfiguration:MULTiinstrument:MODE SEC),
triggering via the external baseband synchronization signal of the primary instru-
ment:
SOURcel:BB:ARB:TRIGger:SOURce BBSY

® EXTernal: Setting only
Provided only for backward compatibility with other Rohde & Schwarz signal gener-
ators. The R&S SMBV100B accepts this value and maps it automatically as fol-
lows:
EXTernal = EGT1

Parameters:
<TriggerSource> INTernal|EGT1|EXTernal| BBSY
*RST: INTernal
Example: See Example "Configuring trigger settings" on page 96.

Manual operation: See "Source" on page 80
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[:SOURce<hw>]:BB:DME:TRIGger:RMODe?
[:SOURce<hw>][:BB]:ILS:TRIGger:RMODe?
[:SOURce<hw>]:BB:VOR:TRIGger:RMODe?

Queries the signal generation status.

Return values:

<RunMode> STOP | RUN

*RST: STOP
Example: See Example "Configuring trigger settings" on page 96.
Usage: Query only

Manual operation: See "Running/Stopped" on page 79

[:SOURce<hw>]:BB:DME:TRIGger:TIME:DATE <Year>, <Month>, <Day>
[:SOURce<hw>][:BB]:ILS:TRIGger:TIME:DATE <Year>, <Month>, <Day>
[:SOURce<hw>]:BB:VOR:TRIGger:TIME:DATE <Year>, <Month>, <Day>

Sets the date for a time-based trigger signal. For trigger modes single or armed auto,
you can activate triggering at this date via the following command:

SOURce<hw>:BB:<DigStd>:TRIGger:TIME: STATe

<DigsStd> is the mnemonic for the digital standard, for example, ARB. Time-based trig-
gering behaves analogously for all digital standards that support this feature.

Parameters:
<Year> integer
Range: 1980 to 9999
<Month> integer
Range: 1 to 12
<Day> integer
Range: 1 to 31
Example: See example "Configure a time-based trigger signal" in the sub-

chapter "Trigger Commands" of the chapter "SOURce:BB:ARB
subsystem" in the R&S SMBV100B user manual.

Manual operation: See "Trigger Time" on page 79

[:SOURce<hw>]:BB:DME:TRIGger:TIME:TIME <Hour>, <Minute>, <Second>
[:SOURce<hw>][:BB]:ILS:TRIGger:TIME:TIME <Hour>, <Minute>, <Second>
[:SOURce<hw>]:BB:VOR:TRIGger:TIME:TIME <Hour>, <Minute>, <Second>

Sets the time for a time-based trigger signal. For trigger modes single or armed auto,
you can activate triggering at this time via the following command:

SOURce<hw>:BB:<DigStd>:TRIGger:TIME: STATe

<DigsStd> is the mnemonic for the digital standard, for example, ARB. Time-based trig-
gering behaves analogously for all digital standards that support this feature.
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Parameters:
<Hour> integer
Range: 0 to 23
<Minute> integer
Range: 0 to 59
<Second> integer
Range: 0 to 59
Example: See example "Configure a time-based trigger signal" in the sub-

chapter "Trigger Commands" of the chapter "SOURce:BB:ARB
subsystem" in the R&S SMBV100B user manual.

Manual operation: See "Trigger Time" on page 79

[:SOURce<hw>]:BB:DME:TRIGger:TIME[:STATE] <State>
[:SOURce<hw>][:BB]:ILS:TRIGger:TIME[:STATE] <State>
[:SOURce<hw>]:BB:VOR:TRIGger:TIME[:STATE] <State>

Activates time-based triggering with a fixed time reference. If activated, the
R&S SMBV100B triggers signal generation when its operating system time matches a
specified time.

Specify the trigger date and trigger time with the following commands:
SOURce<hw>:BB:<DigStd>:TRIGger:TIME:DATE
SOURce<hw>:BB:<DigStd>:TRIGger:TIME: TIME

<DigStd> is the mnemonic for the digital standard, for example, ARB. Time-based trig-
gering behaves analogously for all digital standards that support this feature.

Parameters:
<State> 1]ON| 0| OFF
*RST: 0
Example: See example "Configure a time-based trigger signal" in the sub-

chapter "Trigger Commands" of the chapter "SOURce:BB:ARB
subsystem" in the R&S SMBV100B user manual.

Manual operation: See "Time Based Trigger" on page 79

[:SOURce<hw>]:BB:DME:TRIGger:SLENgth <SegLength>
[:SOURce<hw>][:BB]:ILS:TRIGger:SLENgth <SegLength>
[:SOURce<hw>]:BB:VOR:TRIGger:SLENgth <SeglLength>

Defines the length of the signal sequence that is output in the SING1e trigger mode.

Parameters:

<SegLength> integer
Range: 1 samples to 2732-1 samples
*RST: 100
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Trigger commands

Example: See Example "Configuring trigger settings" on page 96.

Manual operation: See "Signal Duration" on page 78

[:SOURce<hw>]:BB:DME:TRIGger:ARM:EXECute
[:SOURce<hw>][:BB]:ILS:TRIGger:ARM:EXECute
[:SOURce<hw>]:BB:VOR:TRIGger:ARM:EXECute

Stops signal generation; a subsequent trigger event restarts signal generation.
Example: See Example "Configuring trigger settings" on page 96.
Usage: Event

Manual operation: See "Arm" on page 80

[:SOURce<hw>]:BB:DME:TRIGger:EXECute
[:SOURce<hw>][:BB]:ILS:TRIGger:EXECute
[:SOURce<hw>]:BB:VOR:TRIGger:EXECute

Executes a trigger.
Example: See Example "Configuring trigger settings" on page 96.
Usage: Event

Manual operation: See "Execute Trigger" on page 80

[:SOURce<hw>]:BB:DME:TRIGger:EXTernal:SYNChronize:OUTPut <Output>
[:SOURce<hw>][:BB]:ILS:TRIGger:EXTernal:SYNChronize:OUTPut <Output>
[:SOURce<hw>]:BB:VOR:TRIGger:EXTernal:SYNChronize:OUTPut <Output>

Enables signal output synchronous to the trigger event.

Parameters:
<Output> 1]ON| 0| OFF
*RST: 1
Example: See Example "Configuring trigger settings" on page 96.

Manual operation: See "Sync. Output to External Trigger/Sync. Output to Trigger
on page 80

[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:DELay <Delay>
[:SOURce<hw>][:BB]:ILS:TRIGger:OBASeband:DELay <Delay>
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:DELay <Delay>

The command specifies the trigger delay (expressed as a number of samples) for trig-
gering by the trigger signal from the second path.
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Trigger commands

Parameters:
<Delay> float
Range: 0 samples to 2"32-1 samples
Increment: 1 sample
*RST: 0 samples
Example: See Example "Configuring trigger settings" on page 96.

[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:INHibit <Inhibit>
[:SOURce<hw>][:BB]:ILS:TRIGger:OBASeband:INHibit <Inhibit>
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:INHibit <Inhibit>

Specifies the number of samples by which a restart is to be inhibited following a trigger
event. This command applies only for triggering by the second path.

Parameters:
<Inhibit> integer
Range: 0 to 67108863
*RST: 0
Example: See Example "Configuring trigger settings" on page 96.

[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:DELay <Delay>
[:SOURce<hw>][:BB]:ILS:TRIGger[:EXTernal<ch>]:DELay <Delay>
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:DELay <Delay>

Sets the trigger delay.

Parameters:
<Delay> float

Range: 0 to 65535
Increment: 0.01
*RST: 0

Example: See Example "Configuring trigger settings" on page 96.

Manual operation: See "External / Trigger Delay" on page 82

[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:INHibit <Inhibit>
[:SOURce<hw>][:BB]:ILS:TRIGger[:EXTernal<ch>]:INHibit <Inhibit>
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:INHibit <Inhibit>

Specifies the duration by which a restart is inhibited.

Parameters:
<Inhibit> integer
Range: 0 to 67108863
*RST: 0
Example: See Example "Configuring trigger settings" on page 96.

Manual operation: See "External / Trigger Inhibit" on page 81
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DME marker commands

7.7 DME marker commands

[:SOURce<hw>][:BB]:DME:MARKEr<Ch>:DELAY.........cceeeeiieieiiieieeeieiiiieiniiiaeaaae e e e e ee e 158
[:SOURce<hw>][:BB]:DME:MARKEr<ch>:MODE..............ccceverrrrerereerrrrrreriiirinnin e senee e 158
[:SOURce<hw>][:BB]:DME:MARKEr<ch>:PDELAY?.......cccuceiereiiiriieieeeeeeiieeeeeeeenneeeeeeensnnns 158
[:SOURce<hw>][:BB]:DME:MARKEr<ch>:WIDTH.......ccctvurieieeeieiiiieeeeeeeeeieeeeeeeevnieeeeeeeeranns 159

[:SOURce<hw>][:BB]:DME:MARKer<ch>:DELay <Delay>

Sets the delay between the marker signal at the marker outputs relative to the signal
generation start.

Parameters:
<Delay> integer
Range: 0 to 127
*RST: 0
Example: See Example "Configuring DME marker settings" on page 97.

Manual operation: See "Delay" on page 84

[:SOURce<hw>][:BB]:-DME:MARKer<ch>:MODE <Mode>

Sets the mode for the selected marker.

Parameters:

<Mode> FPSTart | FP50P | PSTart | P50P | PRECeived

FPSTart: first pulse start
FP50: first pulse 50%
PSTart: pulse start

P50: pulse 50%
PRECeived: received pulse

*RST: PSTart
Example: See Example "Configuring DME marker settings" on page 97.

Manual operation: See "Mode" on page 83

[:SOURce<hw>][:BB]:DME:MARKer<ch>:PDELay?

Queries the marker processing delay, internally measured value. This command is
available only for "Marker 2 Mode > Received Pulse".

Return values:
<ProcessedDelay> float

Range: 0to1
Increment: 10E-9

*RST: 0
Example: See Example "Configuring DME marker settings" on page 97.
Usage: Query only
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7.8

Clock commands

Manual operation: See "Processing Delay" on page 84

[:SOURce<hw>][:BB]:DME:MARKer<ch>:WIDTh <Width>

Sets the width of the corresponding marker in chips (0.05us).

Parameters:
<Width> integer
Range: 1 to 127
*RST: 10
Example: See Example "Configuring DME marker settings" on page 97.

Manual operation: See "Width" on page 84

Clock commands

[:SOURce<hw>]:BB:DME:CLOCK:SOURCE......ciuiiiiiieeieiieiciiieeiee et s e e et et e e e e e e 159
[:SOURCce<hw>][:BB]:ILS:CLOCK:SOURGCE.....cccereerrueieeeeeiiiieeeeeeeniaseeeeeeenneeeeesesinneeeeeeenes 159
[:SOURce<hw>]:BB:VOR:CLOCK:SOURCE. .....cuururrurununnaaaiaieeeeeeeeeaeaaeaeeeeeeeeereenennnnennnnnnnnns 159

[:SOURce<hw>]:BB:DME:CLOCk:SOURce <Source>
[:SOURce<hw>][:BB]:ILS:CLOCk:SOURce <Source>
[:SOURce<hw>]:BB:VOR:CLOCk:SOURce <Source>

Selects the clock source:
® TNTernal: Internal clock reference

Parameters:
<Source> INTernal
*RST: INTernal
Example: See Example "Querying clock settings" on page 97.

Manual operation: See "Clock Source" on page 85
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Annex
A Morse code settings

The COM/ID tone is sent according to the selected code (see Table A-1). The length of
the Morse code can be varied. For selected standard time scheme, the selected dot
length determines the setting of all other length parameters of the Morse code (dash
length, symbol space and letter space) . For selected user time scheme, all length
parameters of the code can be set independently. If no coding is entered, the COM/ID
tone is sent uncoded (key down).

@ The following values are default values:
® Adot (.) has a tone duration of 100 ms
® A dash (-) has a tone duration of 300ms
® The time between two tones is 100ms
® The time between two letters is 300ms
After each word, a word space is entered. The word repetition rate is 7 words per

minute. Since the word length can vary between 900 ms and 4500 ms, the word space
between the words varies accordingly.

Example:
ID code = MUC

The word length =
(300+100+300)+300+(100+100+100+100+300)+300+(300+100+100+100+300+100+1
00) = 3100 ms

Table A-1: Morse code

Letter Morse code Letter Morse code
A .- N

B - (¢} .-

Cc P

D Q -

E R

F S

®
-

[
1
x| s|<|c
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Letter Morse code Letter Morse code
L R Y
M Z -
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Glossary: Specifications and references

Symbols
1GP74: Rohde & Schwarz Application Note 1GP74 "Test of DME/TACAN Transpond-
ers"

1MA193: Rohde & Schwarz Application Note 1TMA193 "Aeronautical radio navigation
measurement solutions"

Videos: Rohde & Schwarz "Test & Measurement Fundamentals" YouTube channel:
https://www.youtube.com/playlist?list=PLKxVoO5jUTlvsVtDcqrVnOybqBVILj2z8
Videos:

Videos: "Understanding VOR", "Testing VOR with the R&S SMBV100B Signal Genera-
tor", "Understanding ILS", "Testing ILS with the R&S SMBV100B Signal Generator"
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List of commands

[:SOURce<hw>]:BB:DME:ANALysiS:EFFICIENCY:OK?.....cuiiiiiiiie e 142
[:SOURce<hw>]:BB:DME:ANALYSiIS:GATE:COUNT. ..ottt 142
[:SOURce<hw>]:BB:DME:ANALYSISIPOWEOK?......ccuiiiiiiiiieiie ettt 144
[:SOURce<hw>]:BB:DME:ANALYSIS:PRRAtEIOK?.......coiiiiiiiiiieitieieste et 145
[:SOURce<hw>]:BB:DME:ANALYSIS: TIMEIOK?......ooiiiiiiiiiie ittt 146
[:SOURce<hw>]:BB:DME:ANALYSiS: TRIGGENSEARCN?......cc.uiiiiiiiiiie et 146
[:SOURce<hw>]:BB:DME:CLOCK:SOURCE. .......cccuiiuiiieiiaiieite ettt ettt et nee e s 159
[:SOURce<hw>]:BB:DME:PPST:ENABIEU. ......ccctiiiiiiiiiieieeie sttt 131
[:SOURCESNW>]:BB:DME:PRESEL.........eoiiiiiie ettt e e e e et e e et e e e snre e e ananas 97
[:SOURce<hw>]:BB:DME:SETTing:DELete.. ....98
[:SOURce<hw>]:BB:DME:SETTING:LOAD.......ciiiiiiiitie ettt 98
[:SOURCce<hw>]:BB:DME:SETTINGISTORE. ... ..oiiiiiiiiiie ettt ettt et 98
[:SOURCESNWS]:BBIDME:ISTATE. ...ttt b ettt ettt ettt sae et sae et ene e e e aneeneeanes 99
[:SOURce<hw>]:BB:DME:TRIGErARM:EXECULE. ......cc.eiiiiiiiiiiie it 156
[:SOURce<hw>]:BB:DME:TRIGGENREXECULE. .....coiuiiiiiiiiii ittt 156
[:SOURce<hw>]:BB:DME:TRIGger:EXTernal:SYNChronize:OUTPUL..........cccooiriiriiiiiiie e 156

[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:DELay
[:SOURce<hw>]:BB:DME:TRIGger:OBASeband:INHibit

[:SOURce<hw>]:BB:DME:TRIGGENRMODE?.......ccuiiuiiiieiieie ettt nes 154
[:SOURce<hw>]:BB:DME:TRIGGErSLENGh. .....ccoiiiiiiie e
[:SOURce<hw>]:BB:DME:TRIGGERSOURCE.......cccuiiitiiiiiiiiie ettt ettt
[:SOURce<hw>]:BB:DME:TRIGGErTIME:DATE ...ttt
[:SOURce<hw>]:BB:DME:TRIGGENTIME:TIME........cooiiiiiiiiiii e
[:SOURce<hw>]:BB:DME:TRIGger: TIME[:STATE]
[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<Ch>]:DELAY.........ccccctiieriiiiiieiieie e 157
[:SOURce<hw>]:BB:DME:TRIGger[:EXTernal<ch>]:INHIbit.............ccoooiiiiiiiiiii e 157
[:SOURce<hw>]:BB:DME[: TRIGGEI]:SEQUENCE. ........coiiiiiiiiiieiii ittt 153
[:SOURCce<hw>]:BB:VOR:CLOCK:SOURGCE......cc.eiitiiiiiiiaiieie ettt nes 159
[:SOURCce<hw>]:BB:VORIFREQUENCY.........ciitiiiiiiiieetie ittt 119
[:SOURce<hw>]:BB:VOR:FREQUENCY:MODE.........cc.ciiiiaiiiiiieitie ettt ettt 119
[:SOURCEShW>]:BB:VORIPRESEL. ......eeiiiiieiiieie ettt ettt 97
[:SOURce<hw>]:BB:VOR:SETTING:CATAIOG?. .....ccitiiitieiuiiitie ittt 98
[:SOURce<hw>]:BB:VOR:SETTINGIDELELE.......c.uiiiiiiiieiit ettt 98
[:SOURCce<hw>]:BB:VOR:SETTING:LOAD.. ..ottt ettt ettt eesne e 98
[:SOURCce<hw>]:BB:VOR:SETTING:STORE. ...ttt ettt ettt 98
[:SOURCESNWS]:BB:VORISTATE. ....cciteii ettt ettt et e ettt e e et e e et e e e et e e e et e e e eate e e e easaeesaasaeeansneeeanaeaeans 99
[:SOURce<hw>]:BB:VOR:TRIGGErARM:EXECULE. ....c..ciiiiiiiieiieieie ettt 156
[:SOURce<hw>]:BB:VOR:TRIGGEINEXECULE. .......cciiiiiiiiiii ittt 156
[:SOURce<hw>]:BB:VOR:TRIGger:EXTernal:SYNChronize:OUTPUL..........ccccuiiiiiiiiiiicic e 156
[:SOURce<hw>]:BB:VOR:TRIGger:OBASEeband:DELAY...........ccciriiiiiieieiieiee e 156
[:SOURce<hw>]:BB:VOR:TRIGger:OBASeband:INHIbIt..............cocoiiiiiiiiii e 157
[:SOURce<hw>]:BB:VOR:TRIGger:RMODe?"...

[:SOURce<hw>]:BB:VOR:TRIGGErSLENGN. ... .coiiiiiiiieei e
[:SOURce<hw>]:BB:VOR:TRIGGEINSOURGCE. ........ciiuiiiiiiiiiiiie ittt
[:SOURce<hw>]:BB:VOR:TRIGGErTIME:DATE. ...ttt ettt 154
[:SOURce<hw>]:BB:VOR:TRIGErTIME:TIME. ..ottt 154
[:SOURce<hw>]:BB:VOR:TRIGGErTIME[:STATE]..... .ottt 155
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[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:DELay
[:SOURce<hw>]:BB:VOR:TRIGger[:EXTernal<ch>]:INHibit

[:SOURce<hw>]:BB:VOR[: TRIGGEI:SEQUENCE.......cccuiiiiiiiiiiiieiee ettt
[:SOURce<hw>][:BB:ILS]:LOCalizer:COMId:CODE...........cccoiiiiiie et
[:SOURce<hw>][:BB:ILS]:MBEacon:FREQUENCY..........ccciiiiiiiiiiii it
[:SOURce<hw>][:BB:ILS]:MBEacon:FREQUENCY:MODE.............cooiiiiiiiiiiiiieiie e
[:SOURce<hw>][:BB:ILS]:MBEacon:MARKErFREQUENCY........c...coiiiiiiiiieiie et
[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKEI :DEPTR. .....c.coiiiiiiiii et
[:SOURce<hw>][:BB:ILS]:MBEacon[:MARKEr[:PULSEM...........cooiiiiiiiiiiiiiee e
[:SOURce<hw>][:BB]:DME:ANALYSIS:EFFICIENCY?......coiiiiiiiiiieiie e 141
[:SOURce<hw>][:BB]:DME:ANALyYSiS:GATE:EDELAY........cccoiiiiiiiiiieiie ettt
[:SOURce<hw>][:BB]:DME:ANALYSIS:GATE:TIME........cootiiiiiiiiie it
[:SOURce<hw>][:BB]:DME:ANALysis:GATE[:LENGth]..

[:SOURce<hw>][:BB]:DME:ANALYSIS:IAFACIOI?........oiiiiiiiiie ettt 147
[:SOURce<hw>][:BB]:DME:ANALYSISINORMANIZE?.........cooiiiiiiiie it 143
[:SOURCce<hw>][:BB:DME:ANALYSIS:OK?......ciiiiiiietieiit ettt ettt be et 144
[:SOURce<hw>][:BB]:DME:ANALYSISIPOWET?........cuiiiiieiiieieeete ettt et ne e e ens 144
[:SOURce<hw>][:BB]:DME:ANALYSIS:PRRAIE?........ooiiiiiiiiiii it 145
[:SOURce<hw>][:BB]:DME:ANALYSISIPSAFACOr?......ccuiiiiiiiiieiiie ittt 147
[:SOURce<hw>][:BB]:DME:ANALysis:RDIStance?.

[:SOURCe<hW>][:BB:DME:ANALYSIS:STATE. .....uetiiiiiitieitee ettt ettt
[:SOURce<hw>][:BB:DME:ANALYSIS: TIME?. ... .ottt 146
[:SOURce<hw>][:BB]:DME:ANALYSISIUAFACLON.......ccciiiiiiiiiiii ettt 147
[:SOURCE<hW>][:BB]:DME:ICSUFFIX. ...ttt ettt e e ene e nneenees 128
[:SOURCE<hW>][:BBI:DME:ECHO.........ciiiitiiieciiie ettt e e e et e e e s e e e ennneeeennnas 137
[:SOURce<hw>][:BB]:DME:ECHO:ATTENUALION. ... ..ootiiiiiieiie ettt 138
[:SOURce<hw>][:BB]:DME:ECHO:DELay

[:SOURCe<hW>][:BB:DME:EFFICIENCY.....ccutiiitiiiiiieieie ettt ettt
[:SOURce<hw>][:BB]:DME:EFFICienCY:REPLIES. .......ccciiiiiiiiiii et 128
[:SOURCEShWS][:BBI:DIMEIFALL.......oeiiieiiee ettt ettt e e e e reeneeneeneenneenees 135
[:SOURce<hw>][:BB]:DME:FLIGht:DISTance:CURRENL?.........ccueeiiiiie ettt 138
[:SOURce<hw>][:BB]:DME:FLIGht:DISTANCEISTARL.......coiiiiiiiiiiii et 139
[:SOURce<hw>][:BB]:DME:FLIGht:DISTANCEISTOP......ccueiiiiiiiieiieciiieee e 139
[:SOURCe<hW>][:BBI:DME:FLIGREPAUSE. ......c.utiieiieiiecteee ettt e e e aee e ennes 139
[:SOURce<hw>][:BB:DME:FLIGht:RESTAI.........ciiitiiiiiiiiieiie ettt 139
[:SOURce<hw>][:BBl:DME:FLIGht:RESUME. ........ciiiiiiiiiiiiiee e 140
[:SOURCe<hw>][:BB]:DME:FLIGht:RSTAtUS?.......viiiiieiii ettt e eaee e e e e eaaeaeenes 140

[:SOURce<hw>][:BB]:DME:FLIGht:STARt
[:SOURce<hw>][:BB]:DME:FLIGht:STATe

[:SOURCe<hW>][:BBI:DME:FLIGRE:STOP......ctiiie ettt s e e et e e naeaeeneeas
[:SOURce<hw>][:BBl:DME:FREQUENCY.......c.cciitiiiiiiiii ittt
[:SOURce<hw>][:BB:DME:ICAO:CHANNEL .......ccueiiiietieetie ettt ettt saee e enaeereeenae e 129
[:SOURCe<hW>][:BBI:DME:ID:CODE..........ciiitiieiiiee ettt e e et e e st e e e enre e e enseeeeneee s 148
[:SOURCE<hW>][:BB]:DME:ID:DASH. .....oootiiiieiiiit ettt ettt ettt st ste s sbeeseesaeese et ene s 148

[:SOURce<hw>][:BB]:DME:ID:DOT
[:SOURce<hw>][:BB]:DME:ID:LETTer

[:SOURCe<hw>][:BB]:DME:ID:PERIOQ. .......cueitieietieiieeieeiieste ettt sbe e sse e sse s e sseeseessesneesaeanis 150
[:SOURCE<hW>][:BB]:DME:ID:PPP:STATE].....ceitieieiiitieetieetee ettt ettt et e eee ettt e et saeeesaesneeeneesnneenns 149
[:SOURCE<hW>][:BBI:DME:ID:IPPS.......oooiieiie ettt e e ettt e e et e e e et e e e easeeesnneeeannes 150
[:SOURCE<hW>][:BB]:DME:ID:PRESEL.......cuiiiieiieiiieiieeteetie sttt ettt ettt e beesessa e sneeneas 150
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[:SOURCE<hW>][:BBI:DME:ID:RATE.......ooiiiiitie ettt ettt et e e et e e e e be e e e enraeesnasaeeaneaeens
[:SOURce<hw>][:BB]:DME:ID:SYMBol
[:SOURCce<hw>][:BBl:DME:ID:TSCHEMA......c..ciiiiiiiiiiieitee ettt 151
[:SOURCESNW>][:BBI:DME:ID[:STATE]. ...ttt eiteieeeeteie ettt ettt e ettt e et e e et e e e s e e esaeeesasseeesnsaeeeasneaennes 151
[:SOURce<hw>][:BB]:DME:MARKEIr<Ch>:DELAY........ccccoiiiiiiiiiiieiieeie ettt 158
[:SOURce<hw>][:BB]:DME:MARKEr<Ch>:MODE...........ccittiiiiiiiiiiieie et 158
[:SOURce<hw>][:BB]:DME:MARKEIr<Ch>:PDELAY?.......ccoiiiiiiiiiiiiieiie ettt 158
[:SOURce<hw>][:BB]:DME:MARKEIr<Ch>:WIDTh.......ccoiiiiiiiiiiiiiiiie ettt 159
[:SOURCE<hW>][:BBI:DMEIMODE........ccoeiitieitieeiie ettt ettt ettt et eeaeeesee et e enbeesseasnseesneeebeeasaeenes 127
[:SOURce<hw>][:BB:DME:PINPULDELAY.......c.ceiiiiiiiiiieiie ettt 133
[:SOURce<hw>][:BB]:DME:PINPUL:SOURCE.......ccciiiiiiiiieiiieee ettt eeee s 133
[:SOURce<hw>][:BB]:DME:PINPUt: TRIGGErLEVEL:OK?. ...t 134
[:SOURce<hw>][:BB]:DME:PINPut: TRIGger:LEVel?.....

[:SOURce<hw>][:BB]:DME:PINPUt: TRIGGErSEARCN?.......coiiiiiiiie ittt 134
[(SOURCEShWS][IBBIIDMEIPPS ... ..ottt ettt ettt et e e ae e e teesba e e beesseeenseeenseeseeanneens 135
[:SOURCEShWS][:BBIDMEIPPST ...ttt ettt b ettt e ebe e nes 130
[:SOURCE<hW][:BBIDME:IRATE ...ttt ettt ettt e bt e eae et e et e e beeeneeeeneeennaeaneas 131
[:SOURCe<hw>][:BBI:DME:RDISTANCE. .......eiiiiiiiiiiie ettt 131
[:SOURce<hw>][:BB]:DME:RDIStaNCEIUNIT .......oooiiiieiiiie ettt et ana e 132
[:SOURce<hw>][:BB]:DME:RISE
[:SOURce<hw>][:BBl:DME:SETTING:CATAIOG?.......ccuiiiiieiieeitteitee ettt 98
[:SOURCESNWS][:BBI:DIME:ISHAPE.........ooiitiieetee ettt et e e et e e et e e et e e e saseeesenneeeannes
[:SOURCE<hW>][:BB:DME:ISINGIE. .......ciiiiiiiiiiieitie ettt ettt ettt e e e e b e et e e eneeebeeaneeas
[:SOURCe<hW>][:BBI:DME:SQUIIE........eiitiiiiiiiie ettt
[:SOURCE<hW>][:BB:DME:VELOCIY.....cctiiiitieitieiiii ettt ettt
[:SOURCE<hW>][:BB:DMEWIDTR. ...ttt ettt ettt et et e et e et e e eaeeenseeeneeeneeaneaans
[:SOURce<hw>][:BB]:ILS:CLOCk:SOURce
[:SOURce<hw>][:BBJ:ILS:LOCalizer:COMIA:DASH. .......cootiieeeeeie et a et 107
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:DEPTR.......ciiiiiiiiiiie et 107
[:SOURce<hw>][:BBJ:ILS:LOCalizer:COMId:DOT .......coiiiiiieiiieiee ettt 108
[:SOURce<hw>][:BB]:ILS:LOCalizer: COMid:FREQUENCY.........coiuiiiiiiiiiiiiesiie ettt 108
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:LETTEN.......ciiiiiiiieiie ettt 108
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId:PERIOQ. ..........coiiiiiiiiiiiiieiiee e 108
[:SOURce<hw>][:BBJ:ILS:LOCalizer:COMIA:SYMBOL..........oeiiriieeciiieeie et a e erae e 109
[:SOURce<hw>][:BB]:ILS:LOCalizer:COMId: TSCHEMA. .........ooiiiiiieiiieiie et 109
[:SOURce<hw>][:BBJ:ILS:LOCalizer:COMId[:STATE].......cereiirieiieaie ettt 109
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:COUPING........coiieiiiiiieiiieiie et 110

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:CURRent
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:DIRection

[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:LOGarithmiC..........cccocuiieiiiieeeiiiie e 111
[:SOURce<hw>][:BBJ:ILS:LOCaliZer:DDIM:PCT ...ttt ettt enee s 111
[:SOURce<hw>][:BB]:ILS:LOCalizer:DDM:POLAIITY......c.ciiiiieiiiiieiiieiie e 112
[:SOURce<hw>][:BBJ:ILS:LOCaliZEr:DDM:STEP.......cccueiiiiie ettt 112
[:SOURce<hw>][:BB]:ILS:LOCalizer:-DDM[:DEPTA].....ccuiiiiiiiieitie ettt 112
[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQuency............. .. 113
[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQUENCY:MODE.........ccoiiiiiiiiiiiieiie et 113
[:SOURce<hw>][:BB]:ILS:LOCalizer:FREQuency:SYNChronize[:STATE].......ccceciiiriieiiieiie e 113
[:SOURce<hw>][:BBJ:ILS:LOCalizer:ICAO:CHANREL........ccceiitiitiiiii et 114
[:SOURce<hw>][:BB]:ILS:LOCalizer:LLOBE[:FREQUENCY].......cccuiiiiiiiiiiiieiie et 114
[:SOURce<hw>][:BBJ:ILS:LOCAlZEIMODE.........c.iiiiiiieeiie ettt ettt e neeeeeaean 114
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[:SOURCe<hw>][:BBJ:ILS:LOCAliZENPHASE........oeiiieiieeee ettt enra e
[:SOURce<hw>][:BB]:ILS:LOCalizer:RLOBe[:FREQuency]..
[:SOURCce<hw>][:BBJ:ILS:LOCAIZEISDIM........coiiiiiiieiieiee et
[:SOURCESNWS][:BBI:ILS:PRESEL. ..ottt ettt e e et e e et e e anaee e e enaeaeenaeas
[:SOURce<hw>][:BB]:ILS:SETTING:CATAIOG?. ....c.ueitiiiiiieitieee ettt st nne s 98
[:SOURce<hw>][:BBJ:ILS:SETTING:DELETE. .......ueiiiiiiiiiit e 98
[:SOURCce<hw>][:BBJ:ILS:SETTING:LOAD. ... ettt ettt e e 98
[:SOURCce<hw>][:BB]:ILS:SETTING:STORE. ...ttt ettt 98
[:SOURCESNWS [ BB IS STATE. ...ttt ettt ettt b et et eeeeee s 929
[:SOURce<hw>][:BBJ:ILS: TRIGGENARMEXECULE. ......coiiiiiiiiiiiiee et 156
[:SOURce<hw>][:BB]:ILS: TRIGGENEXECULE. ... ..ceiiiiiiiitiiieit ettt 156
[:SOURce<hw>][:BB]:ILS: TRIGger:EXTernal:SYNChronize:OUTPUL...........cccciiiiiiiiiiiiniceeeecc e 156

[:SOURce<hw>][:BB]:ILS: TRIGger:OBASeband:DELay
[:SOURce<hw>][:BB]:ILS: TRIGger:OBASeband:INHibit

[:SOURce<hw>][:BBJ:ILS: TRIGGENRMODE?......ccueiiiiiiiieiee ettt 154
[:SOURce<hw>][:BBJ:ILS: TRIGGEISLENGN.......coiuiiiiiiiii i 155
[:SOURce<hw>][:BBJ:ILS: TRIGGEINSOURGCE. .......ciiiiiiaiieitie ettt ettt e e eae e e enes 153
[:SOURce<hw>][:BBJ:ILS: TRIGGENTIME:DATE ..ottt et 154
[:SOURce<hw>][:BBJ:ILS: TRIGGENTIME:TIME ........c.ciiiiiiiiiiieiit e 154
[:SOURce<hw>][:BBJ:ILS: TRIGGENTIME[:STATE]. .....ceiieie ettt ettt ee e eneeennee e 155
[:SOURce<hw>][:BBJ:ILS: TRIGger[:EXTernal<ch>]:DELaY.........cccccecuiiriiiiiiiiiaiie e 157
[:SOURce<hw>][:BB]:ILS: TRIGger[:EXTernal<ch>]:INHIbit...........ccccoiiiiiiiiiii e 157
[:SOURCEShWS][:BBJILS: TYPE..... ettt ettt ettt et e e b e e eae e et e e eseeebeeaneeesaeeenneennes 99
[:SOURce<hw>][:BBJ:ILS[:GS|GSLOPe]:DDM:COUPIING.......oritiiitiiiiieiiiiti ettt
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPe]:DDM:CURRENL. .......coiiiiiiiiiiiiii ittt
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPe]:DDM:DIRECHON. .......coiiieiieiiiieiiieeie ettt
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:DDM:LOGarithmic
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE:DDM:IPCT ...ttt
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE]:DDM:POLANItY........ceiiiiiiiiiiieiii ettt
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE:DDM:ISTERP......cceiiiiiiiiiiieiie e
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE:DDM[:DEPTR]....ccctiiiiiiiiitiiieiie ettt
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE]:FREQUENCY........eiiiiiiiiiaiieaiie ettt
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQUENCY:MODE...........ccooiiiiiiiiiiieiie e 103
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:FREQuency:SYNChronize[:STATE]........cceieeiiieiiiiieiie e 103
[:SOURce<hw>][:BB]:ILS[:GS|GSLOPE]:ICAO:CHANNEL ......cciiiiiieiieie ettt 104
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:LLOBEe[:FREQUENCY].........cceeriiiiiaiiiiiii it 104
[:SOURce<hw>][:BBJ:ILS[:GS|GSLOPEJIMODE........ccuiiiiiiitieiiie ittt
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:PHASE..
[:SOURce<hw>][:BBJ:ILS[:GS|GSLOPE]:SDIM.......coiiiitiiiiieeiieeie ettt
[:SOURce<hw>][:BB]:ILS[:GS|GSLope]:ULOBE[:FREQUENCY].........ceiiiitieiiiiaiit et 106
[:SOURce<hw>][:BBJ:ILS[: TRIGGEI:SEQUENCE. ......ccuiiiuiiaiiieaiiee ettt ettt ettt e eeeeaeeas 153
[:SOURce<hw>][:BB]:VOR:COMId:CODE.........ccceitiierieaiiesieeniese ettt ee e sne e sne e nneenees 123
[:SOURCce<hw>][:BB]:VOR:COMIA:DASH.........ooiiiiiieiiie ettt e et e e e e e e neee s 123
[:SOURce<hw>][:BB]:VOR:COMIA:DEPTHR. . ...ttt et e e eeeeeeneaas 123
[:SOURce<hw>][:BB]:VOR:COMIA:DOT ......ccteeerireieeiieeieesiesee e seeie et enee e amee e aneeneeaneeneesneeneenneenes 124
[:SOURce<hw>][:BB]:VOR:COMId:FREQUENCY ........cueiiuiiiiieiiiieitie ettt ettt 124
[:SOURCce<hw>][:BB]:VOR:COMIA:LETTEN.. ..ottt ittt ettt et et e ebe e ee e eneeeeneaas 124
[:SOURce<hw>][:BB]:VOR:COMIA:PERIOG. ........ceeierireiesieie ittt ee e enee e 125
[:SOURCce<hw>][:BB]:VOR:COMIA:SYMBOL........ccouiieiiiiieitee ettt eare e e e e neea s 125
[:SOURce<hw>][:BB]:VOR:COMIA: TSCHEMA. ... ..coiuiiiiiiiiieieiie ettt ettt 125
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[:SOURCe<hw>][:BB]:VOR:COMIA[:STATE].....ueeeiitiieeieiee ettt eeteee ettt et e et e et e e et e e et eeeenseeesaseeeaneeeens 126

[:SOURce<hw>][:BB]:VORICAO:CHANNEL. .......ooiiiiitiiie ittt 119
[:SOURCE<hW>][:BB]:VORIMODE.........ctiiiiieiiieeee ittt et nee e e ene e eeeneenneeneeneeeneenes 118
[:SOURce<hw>][:BB]:VOR:REFerence[:DEVIation]..........ccueeiiiireiiiiie et 120
[:SOURce<hw>][:BB]:VOR:SUBCArmier:DEPTH.......ccoiiiiiiiiieee et 120
[:SOURce<hw>][:BB]:VOR:SUBCarrier[:FREQUENCY].........ccciiriiiiieiiieiieeiee et 121
[:SOURce<hw>][:BB]:VOR:VARIFREQUENCY......c..cciiiiiiiiaitiaaiiieitit ettt ettt ettt ane ettt e 121
[:SOURCce<hw>][:BB]:VOR:VAR[DEPTR]......iiitiiiiiiiiieie ittt 121
[:SOURCe<hW>][:BB]:VOR[BANGIE]......ccueeieiuieieriieiiesie ettt nee st ee st ste e tesneenteeneeneeeneenneenes 122
[:SOURce<hw>][:BB]:VOR[:BANGIE]:DIRECHON. .......c.ueiieitiiieciiie ettt e aae e 122
SSUDSYSIEMSIPRESEL. ...ttt ekt e e ettt e e ettt e e ae e e e e be e e e enbe e e anteeeeneeeeanneeeans 97
<SUDSYStEM>ISETTINGICATAIOG. ... ..ttt ettt bttt ettt sttt b e nae e ennees 98
<subsystem>:SETTing:DELete

<SUDSYSEM>SETTINGILOAD. ..ottt ettt ettt e et e e e et b e e e aase e e e amseeeabeeeeanbeeaeamseeeaanseeeaneaeaannes

<subsystem>:SETTing:STORe
SSUDSY SEEM SIS TATE. ...ttt ettt a ekt h et e e h e e bt e e h bt e bt e eab e e bt e e nb e e e be e et e e bt et eeneeenes 99
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