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General Information

Welcome

Thank you for choosing a WAVECOM decoder product . The product that you have purchased includes the

latest technology in data decoding, together with the latest software release ava ilable at the time of shi  p-
ment.

Please check our we bsite at http://www.wavecom.ch for software updates.

Before you install the product, please also check the latest docu mentation on the installation DVD or on
our website.

Wavecom Elektronik  AG develops and sells products for wireless ( HF/VHF/U HF/SHF) data decoding and
monitoring in all frequency bands.

Two decoder families are currently available:
1 W-PCland W -PCle are decoder hardwares with two physically independent channels.

W74PC is a har dware decoder with four physically independent channels. The decoder software W -
CODE supports all these three hardwares.

W-CODE works also as a stand -alone application with native host hardware , like the built -in
soundcard or other audio devices.
1 W61PC/W61 LAN consists of hardware (e.g. , W61PC, W61LAN) and corresponding, integral sof t-
ware (no additional order of the software required).
Revisions
Version Date Changes
Beta 20-Dec-2005 Initial draft
6.3.00 15-Jan-2006 CMH files, index, installation .
6.4 .00 15-Jul-2006 New protocols:
- PSK-AM

- MIL-188 -110 -16Tone

- CIS-12

- PACTOR-III

- CLOVER-2

- CLOVER-2000

- CODAN-9001
Improvements and modifications:
HF PSK CODE CHECK.
HF MFSK CODE CHECK .
HF CLASSIFIER CODE CHECK .
Tuning FFT .
Installation for ~ PACTOR-11I/CODAN/CLOVER Modes

6.4 .00 25-Aug-2006 W51PC added .
6.4.01 4-0Oct-2006 W61LAN added .
6.4.02 4-0ct-2006 ServerControl.
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Version Date nges

6.5.00 27 -Apr-2007 New protocols:
- PACTOR-FEC
- CV-786
- MD-674
- MIL -M-55529a
- MOBITEX -1200
- VISEL
- STANAG-5066
Improvements and modifications:
Inputs added (streaming and user i nputs).

Passband tuning added.

6.6.00 23-Jan-2008 New protocols:

- CHU

- DzVEl

- MIL-188 -110 -39Tone

- MOBITEX-1200

- MODAT

- NWR-SAME

- PCCIR

- PDZVEI

- PZVEI

- SAT-AERO (Aero -1)

- ZVEI-3

- Stanag -5065 -FSK
Improvements and modifications:
W51PC removed .
ATIS changed .
New chapter: WAVECOM TCP/IP Data File Format
WiINRADIO Setup .
Time cursors in sonagram

New manual layout

6.6.5.0 2-Jul-2008 New protocols:

- OLIVIA

- BIIS -1200
Improvements and modifications:

Chapter: Professional  version removed, as in the feature only one version is avail a-
ble.

Phase plane fiSync/ Asynco replaced with Al Q d

"BITS" replaced by "BINARY" in ALF -RDS, CODAN 9001, INMARSAT -A, MIL188 -
110A, -B, -16Tone, -39Tone, MIL 188 -141B, STANAG 4285, -4415, -4529 .

"RAW" replaced by "HEX"in CIS36 -50, CIS50 -50,GW -FSK, GW -PSK, VISEL .
STANAG4529 default center frequency changed to 1700 Hz
W-CODE added .
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Version

Date

Changes

CodeMeter added

6.6.6 0

22-Jan-2009

New protocols:
- SAT-B-C-TFC
- Robust Packet Radio
- ORBCOMM
Improvements and modifications:
User Manual splitintoaW  -CODE and W -61 Manual.
FAX and Modem added
SAT-AERO improved.
User defined alphabets added

Sample Rate Fine tuning added

6.6.7 0

14 -May-2009

New protocols:
- FAX-G3-V.17
- FAX-G3-V.27ter
- FAX-G3-V.29
- FAX-G3-V34hdx
- V.21, BELL103
- V.22 /V.22bis, BELL212A
- V.23
- V.26 / V.26bis
- V.32/V.32bis
- V.34
- V.90
- V.92
- ALE-400 added

- Alternative Modes for CODAN  -9001 (W -CODAN-9001), CLOVER -2 (W -
CLOVER-2) and CLOVER -2000 (W -CLOVER-2000).

Improvements and modifications:

AiModems o wddes

options):

(incl. new fiModem Settings. .

OSl -Level removed

MIL-STD mode tuning changed

OLIVIA changed.

PACTOR-II: AFC * 50 Hz, additional frame type detection, HEX (Binary output)
Sonagram added to FFT tuning window

FFT and Sonagram tuning parameter moved from options to the new context menu.

APause Graphicdo option for the sonagram tuni

Passband display shows additional tuning information (shift mark, space frequency)
in a tooltip box, if the mouse is move over the cursors.

Number of fACustom Al phabetsodolamdt@BGusobomblnp

iMessage Typeo dialog box. New parameter for

iMessage Typeo dial ongatbofix.l TDAS®m |laanyd fiotASCli Il DAL
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Version Date b

(ASCILI) o

WAVECOM Data File Format, additional information added

Added: List of checked modes with FSK Code Check

Name of ROBUST -PACKET-RADIO changed to ROBUST -PACKET.

Changed license manager.

6.8 .00 15-Nov-2009 New protocols:

- VDL-M2
NMT-450 Center inthed ocumentation changed to 1500 Hz.
BIIS -1200 renamed to BIIS
CODAN-9001: LSR initialization changed from binary to hex.
CLOVER-2 and CLOVER -2 0 0 0, ACRC Recognitiono added
Binary Output of PACTOR -l and PACTOR -Il enhanced
MIL-39T enhanced .
CIS-36-50, CIS -50-50 enhanced .
AlS enhanced .
CW improved .
New installation software

XML: customer inputs configuration improved

6.8.1 17-Mar-2010 New protocols:
- DMR: New digital, TDMA based mobile radio mode

- W-CODE: Media Player/Recorder: This tool records signals directly to WAV -
files from the host sound card inputs. During playback of WAV files the si g-
nal is sent unprocessed to the W -CODE and a monitoring signal is played
through the sound card

- PSK-63, -125: Now independent amateur radio modes implementing the
FLARQ emergency messaging protocol

- PSK-250: New amateur radio modes implementing the FLARQ protocol
- VDL-M2: New digital, aeronautical data link mode

- W-PACTOR-I | | : I nitial release of WAVECOMObs
1 .

- IP-PXGF TCP/IP streaming data for mat added .
Improvements and modifications:

- Installation: The procedure has been greatly improved and simplified, an
option to delete all settings before re - or new installation added

- CHU: Polarity now manually selected
- CW: New, much improved demodulator will decode speeds up to 90 wpm

- Al S: New Al nland Al S0 interpretationsd-of
ed. Standard AIS, Inland AIS, St. Lawrence Seaway and PAWSS AIS binary
message decoding added

- Baudot: Reworked decoder with improved polarity detectio n and enhanced
performance .

- PACTOR-1, PACTOR -1I: ASCII 0x1E (idle) removed from hex output

- W-CODAN-9001: Output of demodulated multichannel symbols, de -
randomization of secure and unsecure modes, user selectable key for de -
randomization of secure modes, output of recognized key in secure mode,
output of status information, output of recognized frame type, decoding of
chat messages into readable output, decoding of text files into readable
output, decoding of data into hex output

- W-CLOVER-2, -2000: AeCRELCgmri ti ond changed toefiD

WAVECOM Decoder W74PC, W-PCl/e, W-CODE, W-CLOUD Manual V14.1.0 General Information § 5



Version Date nges

lection of error  -free frames or all frames. Option for user defined table of
CRC added .

- MIL-141A, CODAN -9001: Improved performance for Golay (24, 12) deco d-
er.

- MIL-39T: Displayfor mat s AASCI | 65 @anmefid d.

- CIS-36-50, CIS -50-50: More fault -tolerant start and stop criteria, automa t-
ic default to Letter Shift after idle or a longer sequence of invalid data, sy n-
chronization to valid 3:4 characters without need for preamble

- DTMF: Character set clhangedac@eson&od amnd

- COQUELET-8, -13, -80: Bar graph range corrected

- STANAG, MIL modes: ITA -2 fiudo character now printe

- FMS-BOS settings added to documentation

7.0.00 24-Nov-2010 New protocols:

- dPMR

- X.25

- TETRA

Improvements and modifications

- GUI, toolbars, menus etc. changed.

- Wideband classifier (bandwidth 96 kHz)

- Adjustable fiClassifier Code Checko with

- Classifier Code Check Table Editor

- CODAN-9001 extended with fACompressed Dat ac
Packet so deabhaN-d00lgdocumentation extended

- SR Calibration added

- ASAT Transl ation Frequency Tuning Baro ¢
B a r ad naw functions added.

- PSK-mode tuning window cursors are now merged into one, single cursor

- Application notes removed from the user manual into separate documents
(available from www.wavecom.ch)

- BR-6028 is now a mode and no longer a demodulator

- CRC tables are c\Gafig§EGRICTABWLE.ATXTO t o
MConfig\CRCTabl e. xml o

- Source code chapter removed (as the source is no longer available)

- INMARSAT -A and MET EOSAT removed .

- Notation of fATranslation frequencyo chan

- Notation of f#fAl NDIRd.changed to ASUBO

- VDL-M2, fDi-dpdeay added

- AMSAT-P3D: The f ipl3ed.fraamsdati s no | onger ava

- Translatio n frequency replaced with offset frequency

- CW AFC: ON/OFF .

- Automatic detection of t heSTDand STANAGSI gMo d €
nals .

7.1.00 13-Apri-2011 - New WAVECOM install tool.

License Key no longer required for W61PC Professional version (but still
requiered for the SAT and Classifier options).

W-CODE no longer supports MEDAV PACTOR -3, CLOVER -2000, CLOVER -2
and CODAN -9001.
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- APCO25 added.
- W-CODE: Name of SAT -Option and Classifier -Option changed

7.2.00 27-Jul-2011 - GW-OFDM protocol added
- LINK-11 protocol added.

- SAT protocols, CLOVER2/2000, CODAN9001, PACTOR - 11l require no longer
an additional optional license. All functions are now contained in the W -
CODE or W61PC license.

- Better support of russian Windows (custom inputs).

- Wideband - Classifier wor ks with VHF/UHF SUB Signals
- Wideband - Classifier works with VHF/UHF DIR Signals

- PxGF float support.

- FSK Code Check SUB uses always the FM demodulator.
- Classifier Code Check (CCC) VHF/UHF Direct added.

- Classifier Code Check (CCC) VHF/UHF Sub added.

- W-CODE: iModem and Fax input file settingsd¢
two analog input channels (stereo) added.

- W-Sat-email -Decoder requres a dedicated license.

7.3.00 12-Sept-2011 - VHF/UHF Classifier Codecheck DIR and SUB merged into one.
7.4.00 11-Nov-2011 - Incorporate W -PCl and W -PCle hardware into W -CODE.
8.0.00 06-Dec-2011 - Enable voice classification in VHF/UHF Classifier Codecheck.

- Official launch of W -PCl and W -PCle.

8.1.00 23-Apr-2012 - New mode: NXDN (demodulated symbol).

- Addaswitch fiout-gembd-symbol &6 with fonodo and fiof
stream directly after the demodulator. This parameter also added into XML
interface.

- STANAG-4285 has a demodulated symbol output for further analyze in W -
BitView Tool.

- STANAG-4285 center frequency  search extended to +/ - 160 Hz and various
improvements.

- Rename fil AS Bitstream Outputo to ADemodU
- Rename fitranslationd to fioffseto in XML
- Add fAdi-mpdeay to Pactor in XML interface.

- Various improvements and bug -fixes.

8.2.00 01-Jan-2013 - New modes: CHINESE 4+4.

- New option W -CLOUD: Signal monitoring and decoding based on genuine,
encrypted 1Q signal over large geographical distance.

- Classifier narrowband (CL  -NB) extended to BW 48 kHz for VHF/UHF and
SAT bands.

8.3.00 01-Jun-2013 - W-CLOUD supports streaming 1Q signal over VSC (Virtual Sound Card) of
WiNRADIO.

- GW-OFDM mode totally revised and improved.
- NXDN live voice output.

- New FFT and Sonagram display settings wi
AFFT |l engtho.

- XML interface ext ension regarding W -CLOUD devices.

- Correction in ORBCOMM decoding position and speed data.
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8.4.00 15-Nov-2013 - Wavecom Virtual Audio Cable (W  -VAC) introduced into Media Player / R e-
corder, to record signal from a Wavecom hardware input device (W -PCI, W -
PCle and W -CLOUD).

- Dedicated phase plane for MIL/STANAG modes to show the PSK signal b e-
fore and after the equalizer.

- MIL -188 -110A can now be synchronized on the probe: on -going synchron i-
zation.

- DMR has a bit -transparent output (Options -> Message Type).
- XML RCI extension: add commands to retrieve CCC mode table.

- XML RCI extension: classifer result message is delivered in a better stru c-
ture. Details refer to XML RCI Manual.

8.5.0 15-March -2014 - New mode MIL -188-110A -MOD.
- New modes THROB and THROBX.

- Significant enhancement of DMR: both slots are decoded. Full monitoring
especially of communication with a base station.

- Bit transparent output for dPMR (Options -> Message Type).

- XMLTestGUl.exe is released in XML RCI SDK for user to run W -CODE wit h-
out Wavecom GUI.

- General improvements and bug fixes.

8.5.1 03-June-2014 - New identity for Wavecom hardware decoders. W74PC, W -PCland W -PCle
appear with their own logo. W74PC, W -PCland W -PCle runwithanin -card
license. The USB dongle license is no longer necessary.

8.6.0 03-Nov-2014 - TETRA SNDCP output.
- New mode CLOVER -2500.

- INMARSAT -MINI -M now supports HSD (M4): SAT  -B-C-HSD and SAT -mM-C-
HSD.

- Enhancement of PACTOR -I: all connect frames and free signals are deco d-
ed.

- Enhancement of PACTOR -1l and PACTOR -IlI: able to decode encrypted
connections.

8.7.0 16 -May-2015 - SAT-Aero modes: SAT -AERO-P, SAT-AERO-C, SAT-AERO-R and SAT -AERO-
T.
- DMR revisited: two new SYNC types according to ETSI TS 102 361 -1v211

(2012 -4). Protocol Tier I, Il and Il update according to ETSI TS.

- Improve t he fADevice Selectorodo GUI for HWtde
ton.

- Add frsoundemut ed parameter (for DMR, dPMR
RCl interface.

- Custom input supports VITA  -49 protocol.

- General improvements and bug fixes.

8.8.0 10-Feb-2016 - Revision MIL-188-141B.

- General revision of most MIL / STANAG modes.

- Soft decision in MFSK -8 and MFSK -1 6 modes. Display fACon
- Phase Plane extension: display trace between two neighbour symbols.

- Voice session saved in NXDN mode.

- Enhanced ACARS protocol interp  reter.

- New XML message indicating the release version number, e.g., 8.8.0.

- New XML message fiLicense error: Sel ece-eo
|l ected devicedo when calling VHF/ UHF CQ@C
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ly available in W -CODE.
Wibu SD car d as new license carrier. USB dongle (CmStick/C) still available.

9.0.0 03-0Oct-2016 New mode PACTOR -4.
New mode TETRAPOL.
70 MHz IF input of Wavecom hardware decoders W -PCI, W -PCle and
W74PC also available for HF/VHF/UHF mode groups.
Input bits to vocoder saved in a separate file for TETRA, DMR, dPMR, APCO -
25 and NXDN decoders.
Implement power efficiency for Wavecom hardware decoders.

9.1.0 04 -Aug-2017 Release compatible to Windows 10.
New mode CODAN -3212.
Significant extension of TETRAPOL protocol interp reter.
Significant improvement in TETRAPOL demodulation, using soft -decision.
The demodulated symbols are visualized in the phase plane.
TETRAPOL signal can be detected by the Classifier Codecheck (CCC).
Additional tuning cursor (with 8 cursors) in FFT and sonagram for multi -
tone signal analysis.

9.2.0 08-Jan-2018 Simultaneous dual channel decoding on the hardware decoder W -PCl and
W-PCle.
New mode CODAN -CHIRP.
CODAN-9001 extended with CODAN  -3212 compatibility mode.
CODAN-CHIRP can be classified and  recognized by the Classifier -
Codecheck.

9.3.0 20-March -2018 TETRAPOL voice decoding with live voice output to the speaker for real -time
monitoring purpose. Each voice session is additionally saved in a wav file.
TETRAPOL voice frame bits saved in a txt fi le, for further analysis when the
voice is encrypted.
TETRAPOL overall decoding significantly improved, using optimal soft d e-
coding.
Phase plane available for CODAN  -9001.
Extension in DMR: Idle data is displayed.
Message Type fiData Fr admeasmeCsn | @nol,y oi Veon dc efi
Frameso for TETRAPOL.

10.0.0 06 -March -2019 Substantial improvement of TETRAPOL, using optimal soft ML decoding for
data and voice frames. Improve the voice quality.
Significant improvement of the equ alizer in Codan -9001 (Cod an compatibi |-
ity mode).
Significant improvement of QAM decoding in MIL -188-110B and Codan -
3212.
Integrate the Spectrum Analysis tool into FFT and FFT/Sonagram display.
This option finds signals in the display bandwidth with the key parameters
and delivers the results on XML interface. The result can be saved in an
XML file as well.
CHN4+4 has the default center 1800 Hz.

10.1.0 11-Feb-2020 New mode FT8.

Display time stamp resolution extended to 1 ms.
Improve anti  -disperse filter in MIL  -188-110A and STANAG-4285 decoders.
Add AMUSOUTH KOREAO st a-ACAR®tablent o HF
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- Improvement in TETRAPOL and DMR.

- Improve Spectrum Analysis (W -SA) module.

10.2.0 04 -March -2021 - Dual instance decoding is running for W74PC card.
- DMR with ASymbol Plane Displayo.

- TETRAPOL: each frame is displayed with a time -stamp at the time of deco  d-
ing. With this method we can verify that 50 frames are decoded each se c-
ond.

11.0.0 12-May-2022 - Decryption capability in NXDN (Scrambling, DES and AES).

- Decryption capability in DMR based on Motorola MOTOTRBO series (Basic,
Enhanced ARC -4 and Advanced AES -256).

- Phase plane display implemented in APCO -25.

- Symbol plane display implemented in dPMR and NXDN.

- Real timestamp display in DMR and TETRAPOL can be switched on / off.
- Revision Wav ecom Classifier.

- Improve DMR decoding and extend its protocol implementation.

11.1.0 23-Feb-2023 - Complete DMR decryption capability with Basic, ARC -4 and AES -256.

- Extend DMR data protocol decoding.

- Revise TETRA demodulator, using soft decision demodulatio n.

- Add APhase Planeo display in TETRA decoo
- Extend Classifier Codecheck (CCC) Table Editor.

- Extend wideband classifier (W  -CL-WB): classify DMR, dPMR and NXDN si  g-
nals as 4 -Level FSK. These signals can also be detected in Classifier C o-
decheck (CCC).

- General review on TETRAPOL. Improve voice decoding.

- TETRA and TETRAPOL signals can be detected by the wideband classifier
(W-CL-WB) and Classifier Codecheck (CCC).

12.0.0 30-Jan-2024 - General review on the wideband classifier (W -CL-WB).

- Improve AM, FM, USB  and LSB voice classification. Output the demodulated
voice live to the speaker when the signal is detected.

13.0.0 - Intentionally skipped.
14.0.0 18-March -2025 - New mode LINK -11-SLEW (Serial Tone Link Eleven Waveform).
- Review HFDL (HF -ACARS): Add Confidence, Center and Phase Plane Di  s-
play. fAbData Rated and ASIlot Lengtho move

with CRC error i dump all bytes.

- Display details (airline name, airport name and country code, name etc.) on
Airline Code, Airport and Aircraft Registration in the modes HFDL (HF -
ACARS), VDL -M2 and ACARS.

- Add Confidence, Carrier Frequency in VDL -M2 mode.
- Di splay fDat a Ra-PA&GKET asin RID BL8BSTL0A.

14.1.0 12 -March -2026 - Reimplement CIS -12 decoder. Make symbol sync, so that the mode go esto
TRAFFIC only when it finds the signal.
- APCO-25 is classified as DMR. I n classifi ¢
250.

- Display baudrate in DMR.

- I'n TETRA TMO mode the fislot chosend can
GUI.

10 T General Information WAVECOM Decoder W74PC, W-PCl/e, W-CODE, W-CLOUD Manual V14.1.0



Recommended WAVECOM Products and Services

W-BV BitView Tool

The highly sophisticated BitView Tool is an external off -line, stand -alone .NET application f or analysis of

unknown signals.
BitView has a number o  f features:
i Bit manipulation tools
U Bit display tools (text, graphics)
U Simultaneous processin g of multiple analysis sessions
i Auto -upda te functionality
U Report generator  (parameters, data, ASCII, XML)
i Drag and drop of functions
i Re-arrangem ent of functionsin  a tree view
i Nested docking
i Auto hide
i Drag and drop of windows
i Applicatio n and modification of alphabets
U Persistent -to-XML file (screen layou tisrestored at start  -up time)
i .NET technology

0 Noinstallationre quired, just run the executable

U Data stream and da ta file import from W61PC/LAN , W74PC, W -PCI, W -PCle and W -CODE

i  MatLab and C# user defined functions

W-Sat-email-Decoder

The W -Sat -email -Decoder takes as its input a session file and the corresponding text files, as produced by
a WAVECOM decoder, or any text file from an external source containing emails. It does protocol decoding

and decompression, the email(s) and possible attachment(s) are output as files. The following email sy S-
tems will be recognized and decoded respectivel y.
Email system Recognize Decode
AMOS Y Y
Blast Y N
Dualog Y Y
GlobeWireless Y Y
GTMall Y Y
MS-RAS PPP Y Y
MS-RAS TCP/IP Y N
Rydex Y Y
se@comm Y Partially
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SkyFile Y Y
UuUCP Y Y
UUPlus Y Y
Xdatos Y Partially
ZModem Y Y
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Setup

W-PCI/W-PCle

The WAVECOM hardware decoder series W  -PCIl and W -PCle have two physically independent 16 -bit A/D
converters. Each card has five inputs in two groups: AFIF#1, IF70#1a and IF70#1b for the group#1 and
AFIF#2 and IF70#2 for the group#2. These two cards are suitable for protocols and systems which r e-

quire two concurrent channels (e.g., the FAX/modem protocols, INMARSAT protocols etc.)

W-PCI/W-PCle Hardware Installation

Before unpacki ng the W -PCl or W -PCle card or installing it into your PC please make sure that you are a t-
tached to the electric ground to avoid damaging static sensitive components on the card or in the compu t-
er.

Power off your computer, unplug it from its power source a nd disconnect or turn off all peripherals. Car e-
fully remove the cover of the computer and locate a free PCI or PCI express slot. Firmly insert the card i n-

to the slot. Close the computer cover and switch on the power.

WARNING : THE A/D CONVERTER ON THE W -PCI AND W -PCle CARD MAY DEVELOP E ENOUGH
HEAT TO PRODUCE BURNS OR START A FIRE IF PLACED NEAR FLAMMABLE OBJECTS. WAVECOM

WILL NOT BE RESPONSIBLE FOR ANY DAMAGES RESULTING FROM NON -COMPLIANCE WITH
THIS WARNING.

W-PCI card.
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W-PCle card.

Both W -PCI and W -PCle cards have five SMA signal inputs. The following table is a technical hardware
specification.

Card type Half -size PCl card (W -PCl),
Half -size PCle x1 card (W -PCI Express)

Inputs AFIF#1 and AFIF#2 IF70#1a, IF70#1b and IF70#2
Frequency range 50Hz 1 25 MHz 52.5MHz i 87.5 MHz (SAW filter)
Signal level 2mVrms i 0.5Vrms 20 mVrms i 2.5Vrms

20 mVrms i 2.5 Vrms

(with 20 dB attenuator)

Input impedance > 1 kOhm 50 Ohm
Bandwidth 5kHz i 500 kHz

Frequency raster DDC 1.0Hz

Input max sampling rate 92.16 MHz

Sampling rate jitter 1ps

Connector SMA female

Two simultaneously active inputs AFIF#1 or IF70#1a or IF70#1b i with 7 AFIF#2 or IF70#2
Dimensions (LxWxH) 168x106x22 mm

Weight 150 g

Power requirement (typical values) 10A@ +33V,04A@ +12V

Bus interface 32-bit PCI, 3.3V, 132 MB/sec (W -PCI)

PClex 1,250 MB/s (W -PCle)

Operating temperature range 0°Cto50 °C
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Case temperature range 0°Cto55 °C

Storage temperature range 0°Cto70 °C

Relatively humidity (non  -conde nsing) 10 to 90%

A/D converter 16 - bit

Digital down converter (DDC) FPGA

License key In -card license, no external license key necessary
Conformity c € s/‘ @m ?.,/.«

W-PCI/W-PCle Software Installation

(please referto  Software Installation W -CODE, W74PC, W -PCl and W -PCle.)

W74PC

The WAVECOM decoder hardware W74PC has four physically independent channels with two 16 -bit AID
converters. There are four SMA input co nnectors for input signal. Each SMA connector can be switched to

AFIF (50 Hz i 25 MHz) and IF70 (52.5 MHz i 87.5 MHz) by a signal relay. W74PC is suitable for decoding
signals and protocols which require multiple concurrent channels (e.g., the FAX/modem pr otocols, INMA R-
SAT protocols etc.)

W74PC Hardware Installation

Before unpacking the W74PC card or installing it into your PC please make sure that you are attached to
the electric ground to avoid damaging static sensitiv e components on the card or in the computer.

Power off your computer, unplug it from its power source and disconnect or turn off all peripherals. Car e-
fully remove the cover of the computer and locate a free PCI express x4 (or above) slot. Firmly insert the
card into the slot. Close the computer cover and switch on the power.

WARNING : THE A/D CONVERTER ON THE W74PC CARD MAY DEVELOP E ENOUGH HEAT TO PR O-
DUCE BURNS OR START A FIRE IF PLACED NEAR FLAMMABLE OBJECTS. WAVECOM WILL NOT BE
RESPONSIBLE FOR ANY DAMAGES RESULTING FROM NON  -COMPLIANCE WITH THIS WARNING.

W74PC card.
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W74PC has four SMA signal inputs. The following table is the technical hardware specification.

Card type

Half -size PCle x4 card

Inputs

AFIF#1 T AFIF#4 IF70#1 1 IF70#4

Frequency range

50Hz i 25 MHz 52.5MHz 1 87.5 MHz (SAW filter)

Signal level

2mvrms 1 0.5Vrms 20 mVrms 1 2.5Vrms

Input impedance

> 1 kOhm 50 Ohm

Bandwidth 5kHz 7 500 kHz
Frequency raster DDC < 1.0Hz
Input max sampling rate 98.304 MHz

Sampling rate jitter

< 1ps (RMS 12 kHz to 20 MHz)

Connector

SMA female

Number of concurrent, independent inputs

Four SMA connectors: AFIF/IF70#1
able by a mini signal relay

T AFIF/IF70#4, each switc

h-

Dimensions (LxWxH)

168x106x22 mm

Weight

15049

Power requirem ent (typical values)

< 25W

Bus interface

PCle x 4 link , 2 Gbit/s

Operating temperature range 0 °Cto50 °C
Case temperature range 0°Cto55 °C
Storage temperature range 0°Cto70 °C
Relatively humidity (non  -condensing) 10 to 90%

A/D converter

2 x AD9268 dual 16-bit ADC

Dynamic range

>60dB

Digital down converter (DDC)

FPGA Cyclone IV

Oscillator and clock

High stability temperatur compensated crystal oscillator. Low
phase noise clock distribution

Watchdog for on -board generated voltage

Yes

License key In -card license, no external license key necessary
Conformiy (€ OFR OER .
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W74PC Software Installation
(please referto  Software Installation W -CODE, W74PC, W -PCland W-PCle.)

Wavecom Hardware Decoder License

Wavecom hardware decoders W -PCl, W -PCle and W74PC use a 25 -alphanumeric -digit key as license. The
|l icense key is bound to the card dieenseab.no. Details please r

The hardware cards W -PCl and W -PCle are capable of simultaneous dual channel decoding. For the second
decoder instance a different 25 -alphanumeric -digit license key is necessary.

Simultaneous Dual Channel Decoding on Hardware De-
coder

Wavecom hardware decoders W  -PCl and W -PCle have two separate A/D and channel down converters.
With this hardware design W -PCl and W -PCle can be used for simult  aneous dual channel decoding. For
every card installed in the PC, two decoder instances are available for independent use. They are listed in

the device selector (via the menu Configuration ->W-PCle Device ¢€é) with two differe
serial numbe rs (SN#).
"f_ Devices @
Server
Loca Host address or name Port Speed limit (Baud) W
Remote | 127.0.0.1 32273 No PCle

Disconnect |

Server Devices

D Mo device
Mame Connections Device Serial number  Key Key
@ DeviceA 1 WPCle W12 0343937400 Edit |
DeviceB WPCle W12 0343937401

DeviceC No Device

DeviceD o Device

—

W-CLOUD Networking

Index Remote host Port Auto connect Encryption Sound Status
1 WloudHest 52000 ¥ | o (=]

Add || Delete Restart |
Close |.J

One WPCle card is listed with two instances for simultaneous decoding

With this feature the user can wire two totally different signals from the receiver to the two inputs of di f-
ferent channels, e.g., AFIF#1, IF70#1a, IF70#1b of the channel 1 and AFIF#2 and IF70#2 of the channel
2 for simultaneous decoding. The two decoding instances doné

ous feature enables a compact decoding and signal analysis setup.

WAVECOM Decoder W74PC, W-PCl/e, W-CODE, W-CLOUD Manual V14.1.0 Setup 1 17



. WAVECOM W.5Cln - Te - a1 (WGl — v
- S

Confidence 100 (00

W T - Cad 11 (-PCe) —

W WAVECOM W-PCle - Tet - Card 1-2 (W-PCle] ‘
Ele HF-Modes VHFUMF-DR VHF/UHFSUB Setelite Focf Modems Options Demodulstor Favortes Con
SaT-C-TOM Bouduete: 120000 Displey: ASCI/HEX/BAUDOT
JEdadd BA @ |wode (Analysis] & ~ d@- MARE 2 =

= g . . TR T s (O
Froau E DN < 5o 5000+ oo [o=[ b [ORJER 1539655000 - van Dermodetnor 1 St 200 Conter 100 Ot opet aPFR2

1 ram

0383684413
7025935 0384684413
7242020 0383684

DATA 9914898 0381684,
DATA 4861340 0384684,
DATA 3536428 0384684
DATA 3308622 0384684,

523

Demodulstor. BPSK PB Bandwidth: 4300 H Offset: 67535000 Hr Input: F07Lb

NUM

Simultaneous decoding on one-RCle card: tha™ instance is decoding STANAZ85 on AFIF#2 (input channel 2) and thé 2
instance is decoding SAFTDM on IF70#1b (input channel 1)

W-CODE

The W -CODE application takes existing equipment of the customer, e.g., a soundcard or virtual soundcard

(VSC) as input device and works under a CmStick USB license key . This feature allows seamless integr a-
tion with SDR (Software Defined Radio) receivers with IQ data, TCP/IP out puts or digital audio outputs via
virtual sound cards. Decoding from PC soundcards with sampling rates up to 192 kHz is also supported.

One client license is provided with each software package (multiple licenses on request). W -CODE pro-
vides all functions  required to analyze, decode and process radio data communications over the entire fr e-

quency spectrum.

W-CODE Hardware Installation

Insert the USB licence key(s) in any USB socket.

Software Installation W-CODE, W74PC, W-PCIl and W-PCle

Insert the WAVECOM installation DVD in the drive. When requested, point the auto start wizard to the disc
drive and start installation.

Note: After installation, you can run the corresponding application W-CODE, W74PC, W -PCl and W -PCle if
you are a member of the Administrators , Power Users  or Users group.

Before the installation of a software updat e Softwared)nirmsthlld Over si o
on page 23). After uninstallation has completed, insert the WAVECOM installation disc in the drive; the i n-

staller will start automatically . Otherwise, it can be started with Windows Explorer by double -clicking
Installation.exe

Without loosing generality we show the installation steps on the example W -CODE.
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The selection dialogue of the installation program is displayed:

2 WAVECOM Installation
Main Products Addiional Saftware

qy WSPECTRA 32800 [FApa—
SPECTRA \ur-SPECTRA 64-BItVBN.0
W, WIPC 32Bit¥14.00 Rle
FE WIaPCE4BIVIA00
I

oY
w W-PCle 32B1V1400 I
WeCloud Server
Poie PCle B4EiV1400 %5 2BEVI00
wCloud Server

WP 32BEVIA0D B4 BiRVA0.0
W-PCI B4-BEVIA0D Al Eawsal System
A

P

Qe

CODE  \.CODE 648it¥120.0 GOC v200
\wSatemaitDecader % Recodings /300
V250(3280)

Akl

[ Release Notes | [wAVECOM ELEKTRONIKAG |

fW W-REC 328t V300

W-REC 64-8itV3.0.0

A2 L ROl sDK V1400

1w-PCl/e, WTARC) ¥20.0
WABTRE SEENATD G4/ Classiier Codecheck Editor

MAIL W-SatemalDecoder
250 [64Bi) & ‘wiavecom Device Driver

W Bitview V250 install | [Manual
R
> Cable (W AAC]VA00 nstal

Install | | Manual

Instal
nsial | [l

Install

Instal

Clickt h e AQ/MD D Ehutton to install the W-CODE

and W-CLOUD application.

-
‘E’ WAVECOM W-CODE - InstallShield Wizard

===

Destination Folder
Click Next to install to this folder, or dick Change to install to a different

D Install WAVECOM W-CODE to:
C:\Program Files\WAVECOM\WCODE\

InstallShield

[ <gack  |FTHexts

} [ coneel |

%

Change the destinat
continue the installation.

ion d otlda

-
ﬁ! WAVECOM W-CODE - InstallShield Wizard

— "

Installing WAVECOM W-CODE
The program features you selected are being installed.

may take several minutes,

Status:

Please wait while the InstallShield Wizard installs WAVECOM W-CODE. This

Installshield

< Back Mext >

Cancel |

%

Wait until the installation is finished

1] W-CODE - InstallShield Wizard [E5

Welcome to the InstallShield Wizard for
W-CODE

The InstallShield(R) Wizard will allow you to modify, repair, or
remove W-CODE. To continue, dick Next.

First, you will see the welcome screen. Click
ANexto to continue the in

- <
1) WAVECOM W-CODE - InstaliShield Wizard ==

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

Installshield

[ =pack [Tl ) [ cancel |

Click fANext o t anstalationt i nue

_
1) WAVECOM W-CODE - InstallShield Wizard =)

InstaliShield Wizard Completed

The InstallShield Wizard has successfully installed WAVECOM
| W-CODE. Click Finish to exit the wizard.

Finish Cancel

L

If the installation was successful, click Finish
to complete the process.

Note: If a firewall is enabled on your system, depending on its security level settings, various components
of W -CODE may ask to access the Internet or the trusted zone of the firewall. You will have to manually

grant access to these components.

Check for hidde n wi ndows

if the

nstallation process seems

Alt+Tab keys). Sometimes windows in the background are waiting for a button to be pressed to allow the

installation to proceed

WAVECOM Decoder W74PC, W-PCl/e, W-CODE, W-CLOUD Manual V14.1.0

Setup 1 19

fihan



W-CODE Server Control

The WAVECOM Server and the WAVECOM Server Control applications are used to setup and monitor the
connections between devices (clients) and the server, respectively. The server is responsible for managing

the devices (e.g. , sound cards) in the ¢ omputer as well as all the connections made to those devices. The
WAVECOM Server is started by the GUI for a local connection (GUI and devices on the same machine) or

by the Server Control for a remote connection. The WAVECOM Server is started as a Windows Service
W-CODE Device Serial Number

The serial number of the audio device (soundcard or virtual audio cable VAC) is generated from part of the
active MAC address of the computer network interface and a counter

W-CODE recognizes sound devices in the computer as its input devices. The serial number of a sound d e-
vice comes from the built  -in network card of the computer. The serial number is used as a reference for

custom inputs ans default settings. You will lose some se ttings if you switch to a different LAN adaptor,

e.g., switching from a LAN to a WLAN connection.

WAVECOM hardware W74PC, W -PCl and W -PCle are detected by their corresponding application, they are

also listed in the  Device dialog window with the device nam e and serial number . The serial number is
used as a reference for custom inputs and default settings. It is from the decoder hardware and will never
change.
P N — |
Server
Loca Host address or name Port Speed limit (Baud) w
Remote (127,001 33243 No CODE
Disconnect |
Server Devices
D Mo device
Mame Connections Drevice Serial number
soundcard 1 Line In (Realtek High Definitio V1.1 1927840122
G39ddc Line 1 (WiNRADIO Virtual Sound V1.1 1927840222
) DeviceC 1 W-CLOUD G33DDC (Wavecom) V2.0 0343973651

DavicaD Mo Device

DeviceE No D

DeviceF No D

i
| DeviceG No D
DeviceH Mo Device
W-CLOUD Metworking
Index Remote host Port Auto connect Encryption Sound Status
1 weloudT3651 sa001 v | o (g
Add || Delete | Restart |
Close |

W-CODE Device dialog window.

W-CLOUD Networking

A W-CLOUD device is | ike a local W -CODE device, e.g., soundcard, W  -PCl or W -PCle cards. The only di  f-

ference is a W -CLOUD device is physically at a remote site (over the internet) where the antenna and r e-
ceiver are located. W -CLOUD device sends genuine and encrypted 1Q signal t 0 W-CODE for decoding.

In the W -CODE Device dialog window you can enter a W -CLOUD device by name (or IP address) and port
number. The connection can be made automatically upon restarting W -CODE (by pressing

button). The connection between W -CLOUD and W -CODE canbe encrypted by checking

box. Because the signal is received at a remote site, it is a big help to hear the signal at W -CODE site. This
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is done by activate the ASoundodo button. By pressing the

stat us of a W -CLOUD device.
AW-CLOUD device may have the following fiStatuso:
1 Available: W -CLOUD device is reachable, W -CODE can connect to it by restarting.
1 Offline: W -CLOUD device is unreachable.
1 Busy: W -CLOUD device is used by another W  -CODE.
1 Connected: W -CLOUD device is connected by this W -CODE.
1

Denied: W -CLOUD device is reachable, but this W -CODE can not connect to it because this W -
CODE does not have the access right.

As W-CLOUD is a networking device, it should be accessable to different W -CODE decoder i nstances. Co n-
sidering this W -CLOUD will terminate the connection to a W -CODE when W -CODE does not use this W -
CLOUD actively for ca. 7 minutes, i.e., no mode is running. After the 7 minutes time -out W -CLOUD device
is free for any new connection requests. Th e previous W -CODE can do decoding as usual by opening a
mode. The connection to the W -CLOUD device will be established automatically, if the W -CLOUD device is
not busy by another W -CODE instance. It may be that the re -established connection does not work

properl y, the user just need to open a mode ampochhlhegeomhecdieon

W-CODE Licensing

By default, W -CODE is licensed using a USB CmStick. An update option for a period of 12,24 , 36, 48, 60
months is available.

Optional additions to the basic W -CODE applicat ion are available from WAVECOM.
On request, different licensing models are available:
i Single -user license s

U Network licenses with floating licenses (sharing of W -CODE and options between different c ompu t-
ers)

U Licenses for other WAVECOM software products and third party products may also be stored on
the CmStick

Software Updates

Software released  during the maintenance (update) period can be installed at any time.
New licen ses can be loaded to the CmStick without sending the key to WAVECOM. Just click License U p-
date onthe CodeMeter Control Center and follow the information provided by the assistant.
@ CodeMeter Kontrollzentrum &J‘
Datei Aktion Ansicht Hilfe
Lizenz Ereignisse Augleihe
CmStick . 7]
© e eme: @
Serien-Nr.: 1-1186722 EJ
Version: CmStick 1.15 @
Kapazitdt: 97 % frei (58184 Bytes)
0 Status: @Deakﬁviert
)\ Aktiviert solange angeschlossen
© (© Aktiviert
Lizenzakmalisierungl Auzwerfen | [Kennwort dndern
|| CodeMeterist gestartet.

How to update a license.
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Software Options

Additional functions may be enabled and licensed to work with your decoder (see fiLicense System, Sof

ware and Options 6 on [33lQ e

Options are marked with (Option) in the manual.

Follow this procedure to order options:
U The serial number of your CmStick must be provided and the desired options listed
i WAVECOM will process your order and forward an invoice

U After the payment has been received, a new key or lic ense file will be forwarded

To process an order for options, the following information is required:
i Complete address
i  Ordered items
i  Email or mail delivery
U  Serial number of CmStick
i Remote context file of CmStick to be updated, if applicable

W-CODE License Checking

To check the license(s) on the CmStick follow these steps:

Open the CodeMeter WebAdmin interface from the CodeMeter tray icon
| I- CodeMeter WebAdmin CVI
Anzeigen Cluster User

- . Avallable Licenses at 'rolf_haenggl'
iRl  WebAdmin
a = . Product| Name  Feature| Licenses Status
Code
.o User MNo Exclu Shared Free
W CmDongle deaktivieren s e

100003 | Bundling Articles

Hilfe

Customize.| Uber

ox1 1 0 0 0 0 1 ([ cetais

100787 | WAVECOM ELEKTRONIK AG

o 1 0 0 [ o Datails

Beenden

30 | Classifier | oxf 1 0 0 [ 0 1 ([ Detais |

Pressthe A We b Admi.no

Licenses available on the CmStick are listed in
this screen.
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Item RENEITS

Product Displays the product code
Code
Name Displays the name of the product item, normally the name of the product
Feature Displays the f eature map. WAVECOM uses the feature map to control the software u pdate
Map period
Licenses Displays the total number of network licenses
User Limit Displays the number of licenses, which are currently used in the user limit mode
No User Displays the number of licences that are currently used inthe n o user limit mode
Limit
Exclusive Displays the number of licences that are curre ntly used in the e xclusive mode
Shared Displays the number of licences that are currently used in the shared mode
Free Displays the number of licences that are currently free
Details Displays detailed information about the respective network licences in use
Important  : If you have multiple CmSticks plugged into computers to the same local network, refer to

fiLicense System, Software and Options 0 0 Aage [331.

Software Uninstall

In certain situations, e.g. , when updating the application, it is necessary to uninstall the software. Use the
following commands:

VISTA XP Windows 7 ‘
0 Click on Start, go to U Click on Start, go to the U0 Click on Start and open the
the Computers menu Settings  menu and open Control Panel
and click the  Uni n- Control Panel

stall or change a U Selectthe Programs icon

program  button 0 Select the Add/Remove

Programs  icon 0 Select Programs and Fe a-

U Select WAVECOMW - U Select Install/Uninstall e
[XX] from the list i Choose WAVECOM W -[xx]
U Choose WAVECOM W - from the list

U Click Uninstall [XX] from the st

U Click Add/Remove

U Click Uninstall inthe menu

The application has now been removed from the PC - it is possible, however, that the shortcut icons may
have to be removed manually.
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First start

W-CODE First Start

V  After the software and the CmStick have been successfully installed, the decoder program can be
started either from the Windows Start menu or by double -clicking the program icon on your des k-
top.

V  Proper operation of the decoder is indicated by the WAVECOM Server Control icon in the Windows
system tray. If the traf fic light in the icon is green, then the server is operating normally. You may
also move the mouse over the icon and check that you get this status message: WAVECOM
Server | W -CODE (running)

%w.wzcww ODE — N ——

Fle HF-Modes VHF/UMF-DIR VHF/UMF-SUB Satellte Fax&Modems Options Demodulator Favorites Configuration View Window Help
NO MODE 15:12:57

DS5M0LEE 05 O (Mo avsg] © -+ Bir & GBMAEE 2 50 80 @~ DD | oh | o

Il _ wm )

U The first time the software is used after the installation, you will have to set the decoder device
manually. From the menu bar, go to Configuration . A drop -down menu will appear. Click on the
W-CODE D e v inerudtem. A setup window appears.
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i

Server
Local Host address or name Port Speed limit (Baud) w
Remote  |127.0.01 33243 No CODE
Server Devices
[] reo deviee
Mame Connecticns Device Serial number
soundcard 1 Line In {Realtek High Definitio V1.1 1927840122
G28ddc Line 1 (WiNRADIO Virtual Sound V1.1 1927840222
@ DeviceC 1 W-CLOUD G33DDC (Wavecomn) V2.0 0343973651
DeviceD No Device
DeviceE No Device
DeviceF Mo Device
DeviceG No Device
DeviceH No Device
W-CLOUD Metworking
Index Remote host Port Auto connect Encryption Sound Status
1 weloudT3651 [+]

(8

Select a de vice number and click
remote connections and

The decoder is now ready for use. Apply a signal to the selected input or use the

Recorder to play back a WAV file.

From the HF-Modes , VHF/UHF -Modes or Satellite

PACTOR-1l ifa PACTOR -Il signal is pla yed back.

—d

3 WAVECOM W-CODE - W-CODE Text - Card 4

[ [ i

| File HF-Modes VHF/UHF-DIR VHF/UHF.GUB  Satelite Modems Options
PACTOR-HAM (CRC00000)  Baudrate: 10000

e &8 da 7

Mode| [Analysis =~ =

Damodulstor Favormes Configuration View Window Help

NOR Tratfic Displey Mode Exros free Frames

16105

35 W-CODE Text - Card 4

[ Medin =y

bis die Tage.. de oAl

B & BMERE 2 " w0 0 iy | -+ EEOTD
=

203 He
1213 1314 1416

Tiw o 0

50 A,

M

cEWMm © e Cowl

11025 Hz. 16 B, 1 Chareal

Iogut Ot

= 2

0 260 sbo 780 wb0 1250 1sto

1750 2000 2250 2500 2750 3oon  azsn 3500

afs0 4000 [H2)

Demedulaton DSP Shift: 203 Ha

Centen 1314 Hz Offset: 0 Hz Input: AF (LEFT)

NUM

Tune the demodulator to the correct center frequency and set the correct input level

Close to save the entry. If you require more details regarding
c o nnWCtODEN Dradi aoaet B e see A

Media Player

menus a mode may be selected, e.g.

GUI

The user interface of the application conforms to standard WINDOWS interface guidelines. The main pr

gram window is shown in this section. Th is is the window you will see after setup has been completed as

described in the preceding paragraphs.
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The WINDOWS elements TOOLBAR, WAVECOM TOOLBAR, LEVEL INDICATOR and SPECTRUM IND |-
CATOR may be moved anywhere in the screen as required. In the View menu the user may show or hide
all window elements. By default, all elements are visible.

Please be aware that the appearance of the GUI will vary depending on the product, software version and
operating system.

Command Line Parameters

You can pass information to the application by adding command line parameters.
The following commands are valid:
[i <ini file name>

The name of the INI file that is located in the same directory as the decoder application. Alternatively a
pat h may be entered.

/n <card number>

The number of the card to be connected (a value between 1 and 8).
/c <computer>

The name of the computer to be used for the connection

0 localhost (not case sensitive) or 127.0.0.1  means that you work with cards on the local compu t-
er.

i Computer name or the IP address plus the port number to connect to another computer. The port
number must be entered on the WAVECOM Server Control screen. If a port number is not provi d-
ed, t hen default port 33233 is used.

/I <speedlimit>

it Speed | imit of the connection to the server. This attrib
A56KkOo, n64ko, n128ko, A512ko, il1MO, fi2Mo, Ai5Moéor nil0Mo.
limited.

Examples (for W -CODE):
i  WCODE.EXE /i configl.ini
i WCODE.EXE /i " \configuration \setupAB.ini"
it WCODE.EXE/n2/c WCODEServer:5800
i WCODE.EXE /n1/c192.168.1.12:8080
it WCODE.EXE /n 3/c 192.168.2.5
i WCODE.EXE /n 3/c 192.168.2.5 /I 56k

Default Data and Program Folders (Paths)

To see all folders, select Folder Options in the Control Panel
i Enable Show all folders

i  Enable Show hidden files, folders and drives

26 | First start WAVECOM Decoder W74PC, W-PCl/e, W-CODE, W-CLOUD Manual V14.1.0



) Open each folder in the same window

) Open each foldsr in ts own window

Click tems as follows
- @ Single-click to open an item (point to select)
ﬁ Underine icon titles consistent with my browser
@ Underline icon titles only when | point at them |
@ Double-click to open an item {single<lick to select)

Navigation pane

4 ), [Show alfolders I
>} [ Automatically expand to curent folder

!

How do | chanqe folder options?

[ ok ][ concel ][ ooy

M M
Folder Options =] Fnrder@—- P — [
General | View | Search General | View | Search
Browse folders Folder views

You can apply the view (such as Details or lcons) that
you are using for this folder to all folders of this type

Reset Folders |

Applyto Folders

Advanced settings:
|, Files and Folders o
[C] Mways show icons, never thumbnails
[C] Aways shaw menus
Display file icon on thumbnails
Display file size information in folder tips
[ Display the full path in the title bar (Classic theme only)
| Hidden files and folders
(@) Dont show hidden files, folders, or drives
@ Show hidden files, folders, and drives
Hide empty drives in the Computer folder
Hide extensions for known file types
Hide protected operating system files (Recommended) ~

m

[ ok [ comedl [ oo |

Path names can vary if you use a non

- English language operating

system or if you are not using the M i-

crosoft AWindows Explorero

Folder ‘ XP Vista ‘
Program Fol  d- C:\Program Files \WAVECOM\ <Product> \ C:\Program Files \WAVECOM\<Product> \

er (RO)

Global Data C:\Documents and Settings \All Us- C:\ProgramData \WAVECOM\<Product> \

(RO) ers\Application Data \WAVECOM\< Product> \

Global Data C:\Documents and Settings \All Us- C:\Users\Public\ Public Documents \

(RW) ers\Documents \WAVECOM\<Product> \ WAVECOM\ <Product> \

User Specific
Roaming Data

C:\Documents and Se  t-
tings \\<Username> \\Application Data \
WAVECOM\ <Product> \

C:\Users\<Username> \AppData \Roaming \
WAVECOM\ <Product> \

User Specific
Non - Roaming
Data

C:\Documents and Se t-
tings \<Username> \Local Settings \Application
Data \WAVECOM\ <Product> \

C:\Users\<Username> \AppData \Local\

WAVECOM\ <Product> \
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Program Folder Global Data (RO) Global Data (RW)

4 M Computer 4 8 Computer 4 M Computer
2, 05(C) 4 05(C) « &, 05(C)
) MSQCache |\ MSOCache 4 ) Users
4 || Program Files I |, Program Files i Administrator
I Jy Adobe 4 || ProgramData b L. Default
4 || WAVECOM b}y Adobe 4 || Public
| CCC Editor bl TEMP | Favorites
4 || Recordings & 1 Ulead Systems b Libraries
b Wav 4 |, WAVECOM |\ Public Desktop
4 || WB1PC . WelPC 4 | Public Dacuments
| amds4 ) WCODE 4 || WAVECOM
4 | wg b 1) WindowsSearch || CCC Code Tables
b vg 4 || WBLPC
L uB6 ! Alphabets
4 |, WCODE | Config
4 [ VG | Data-Input
4 jve . Data-Output
I . Clover2Demod 4 || WCODE
b1 Clover2000Dernod . Alphabets
I . PactoMDemod || Config
b | Western Digital |, Data-Input
i | Data-Output
. Public Downloads

Main Menu

The main menu includes all submenus relating to operating modes, as well as analysis and setup fun c-
tions.

The WINDOWS operating system is based on a multitasking kernel and can handle several tasks simult a-
neously, and therefore interaction with the menu system will not interrupt the execution of an active fun c-
tion. Thi s allows, for example, the shift and center frequency to be set in the Demodulator submenu

without disrupting the currently active operating mode.
Main Menu Screen Display

This window is displayed without any mode started.

B4 wavecom

OiF SUB Sapelite Optiens  Demodulstor Favorites Configuration View Window Help

DGl naa B8 @ (M (s ~ -~ B> & BMARE =

I oM ]

As a standard WINDOWS procedure a left -click on a menu item will display the corresponding drop -down
menu.

iFiIe HF-Modes VHF/UH]R VHF/UHF-SUB  Satellite FAX & Modems Options Demodulator Favorites Configuration View Window Help
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The functions of the  File , View and Window menus are general system functions in accordance with the
WINDOWS standard.

File Menu

File | HF-Modes VHF/UHF-DIR VHF/UHF-

Open... Ctrl+0
Close

Save Ctrl+5S
Save As...

Save As Text..

Save As Picture...
Save As Bitstream...
Save Selection As...

Save continuous
Media Player/Recorder...

Find... Ctrl+F
Find Mext F3

Clear Screen

Print... Ctrl+P
Print Continuously
Print Preview

Print Setup...
Recent File

Exit

Using the File menu, files may be saved and opened. Other functions such as the Media Player/Recorder,
find, printing, print preview and printer setup are also available.

Opené Open previously saved files

Save Save received text to an already open text file. If no file is open fiSave As.
to ask for a valid path and file name

Save Asé You can specify a path and file name and save the received text to this file
Save As Text... Save received text as an ASCI or Unicode file
File name: -
Save as type: [UmcodeTeﬁt Files (".txt) ']
Text Files (*.txt)
“ Hide Folders

Save As Bi t- Save abitstreame.g. , fromanauto -corr el ati on session as a text
stream...
Save As Picture  é Save the main window as a JPEG, a BMP or a PNG file
Save Selection as... Select a block of text and save it to a text file
Save Continuously Save continuously all output to a file
Media Pla y- Record and play back WAV files
er/Recorder
Find Search for every occurrence of a specific word or phrase in the received text
Find Next Find the next occurrence of a specific word or phrase in the received tex t
Clear Screen Prompts the user to clear the screen
Print Send the received text to a printer
Print Continuously Send continuously all output to a printer
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Print Preview Preview the output before sending it to the printer
Print Setupé Opentheprinter setup dialog

Recent File Displays a list of recently opened files

Note: Files that are saved with Save and Save as... are stored in the WAVECOM *WDA format. This

format is used to save decoded text together with time stamps in a text file. The import of old *.W40

(W40PC), * W41 (W41PC) and *W51 (W51PC) files is also supported. For moWAVEE@GM ai | s
Data File Format 6 on [34/g e

Media Player/Recorder

The Media Player/Recorder enables the user to record and save audio signals as WAV files for later pla -
back to the W -CODE decoder.

Audio signals are recorded directly from the local sound card and saved as WAV files on the host compu t-
er. The input can be a physical device (a soundcard) or a virtual device (a virtual audio cable VAC) . Dur ing
playback, the audio signal is sent directly to the W -CODE decoder in digital format without any further
processing or conversion - the sound card is completely bypassed. To enable the user to monitor the si g-
nal, the signal is also routed to the local h ost sound card output.

The Media Player/Recorder is controlled from the Media Player/Recorder dialog:

Input Device: Microphone (Realtek High Defini Input  Output
Input Source:

Qutput Device: |Speakers [Realtek High Definiti

Sample Rate: 43000 |

Bits per Sample: |16

Channel: AF Mute [ 0

,

[dE] -60 -50 -40 -30 -20 -10 0

File: | RUM-FEC, 164.5 BD, SCRAMBLED, INVERTED POLARITY. WAV (R
Time: 0:06 D 20:15

o)) (u] (a] o) (e ]

458000 Hz, 16 Bits, 1 Channel

The Media Player/Recorder dialog can be opened from either the File->Medi a Pl ayer/ Recorder é
menu, or froma  toolbar button:

#m| The Media Player/Recorde r dialog can be closed and reopened at any time. Any playback or recor d-
REC| . . o . : : . . ’
ing operation that is in progress when the dialog is closed will continue uninterrupted in the bac k-
ground.
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Signal Routing: Media Player Recording

— J Output
.
o

Ouput Device Windows Audio System

— Input
— J _ WAVECOM Media Player/ Disk
L/’_' > Recorder File Recording
Mute
Windows Audio System

Ebme o Decoder Gain

] U N

- Windows Audio System W-CODE
Signal Routing: Media Player Playbac k

Playback

— Output
e e V) e
Mute —
Output Device Windows Audio System
Disk WAVECOM Media Player/
Recorded Files Recorder

Decoder Gain

W-CODE

Main Control Buttons

The Media Player/Recorder is controlled primarily using the main control buttons:

Record
o
>
Pause
i !
B Stop
Loop
Press the Record button to start recording and the Stop button to stop recording. Press the Play button
to start playback and the Stop button to stop playback. Playback and recording can be paused and r e-
sumed at any time by pressing the Pause button. When the  Loop button is toggled on, playback will a u-
tomatically restart from the beginning when the end of the file is reached. If the Loop button is not
pressed, playback will stop at the end of the recording.
WAV File
Before starting a playback or recording operation, the user must specify the WAV file to read from or write

to in the Media Player/Recorder dialog:

Filz C:ATransfer\BEL CODANACODAN-BEL-Demonstration'Signals\Signal = |23+ Clear ligt

The name of the file can either be specified by typing the full file path into the text box, or by pressing the
folder button to browse for the required file. A list of the 10 most recently used files is also available by
pressing the down arrow on the right of the text box.

WAVECOM Decoder W74PC, W-PCl/e, W-CODE, W-CLOUD Manual V14.1.0 First start § 31



Clear List  clears the list of previously used files.

Time Display

During the recording process, the current length of the recording (in minutes and seconds) is displayed at
the left side and the total time of the recording (in minutes and seconds) is displayed at the right side .
During playback, the current position is shown in the time display along with a slider that shows the rel a-

tive position in the file:
Time: 0:08 D 20:15
The user can fast -forward or rewind by dragging the slider with the mouse.

Level Indicator

— |
[dB] -B0 A0 -40 -30 -20 -10 0
A level indicator is provided to monitor the sound level. While playing a WAV file, the level indicator shows
the level of the file being played. At all other times (during rec ording or while stopped), the level indicator
shows the level of the sound present on the selected host sound card input.

For stereo audio, the level indicator displays two bars, one for each of the left and right channels. For
mono audio, a single bar is displayed.

The average signal power and peak signal power is calculated every 50ms. The average signal power is
displayed as a green bar in the level indicator, while the peak level is displayed as a black line. Both of

these power levels are expressed in dB, with reference to 0dB Full Scale. When adjusting the sound level
for recording it is important to ensure that the peak signal power (the black line) is as high as possible,
yet never touches the 0 dB mark. Failure to keep the peak signal power below th e 0dB mark will result in

a clipped or distorted recording.
Mixer Control
Access to the Windows Mixer is provided directly from the Media Player/Recorder:

Input  Output
= [

Mute
&) (¢
E To open the recording mixer press the 'Recording Level' button

| @ To open the playback mixer pres s the 'Playback Level' button

The functionality provided by the Windows Mixer depends on the host sound card and the version of the
operating system installed. For more information, see the documentation provided by your host sound
card manufacturer.

Quick access to the most commonly used functionality in the Windows Mixer is provided via a gain slider
and mute button. These controls are linked directly to their counterparts in the Windows Mixer. Adjusting

one will also adjust the other. On Windows XP, the output slider and mute button wi

mi xer control. On Windows Vista and | at eQODEapplicaton.nt r ol s
Recording Controls

Most sound cards are equipped with more than one input source, e.g. , Line-In 1, Line -In2, S/IPDIF -In, etc.
Additionally, some computers are fitted with more than one sound card. Before a recording can be made,
the user needs to choose the sound card device and sound card input that will be used for the recording.

To select the sound card us e the Input Device control:

Input Device |Micr0phone [High D efinition Aud v|
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To select the source use the Input Source control:

Input Source ILine-In 1/Mic

=

Note: On Windows Vista and later, all input sources from all sound cards are listed under the 'Input D e-
vice' control, and the 'Input Source' control is not available.
Various combinations of sampling rate and bits per sample can be chosen when recording WAV files, and
the output file can be either mono or stereo. To set the WAV file recording format use the following co n-
trols:

Sample Rate: 43000

Bits per Sample: |16

Channel: AF
Sample Rate  needs to be set to twice the required signal bandwidth. The following sample rates are su p-
ported:
Sample Rate Signal Bandwidth Remarks

8 kHz 4 kHz

11.025 kHz 5.5 kHz

16 kHz 8 kHz

22.05 kHz 11 kHz

44.1 kHz 22 kHz

48 kHz 24 kHz Recommended

96 kHz 48 kHz

192 kHz 96 kHz

Note: Not all sound cards will support all of these sample rates. For further details see the documentation
provided by your host sound card manufacturer.

Bits per Sample can be set to either 8 bits or 16 bits depending on the required dynamic range:

Bits per Sample

8 hits

H Dynamic Range

48 dB

16 bits

96 dB

Audio can be recorded in stereo or mono. When recording in mono, either the left or right channel can be

recorded. The Channel

control provides the following options:

Channels H Recording Source ‘
AF Left Records left channel only
AF Right Records right channel only

1Q (Left & Right)

Records both channels

On sound cards that are not capable of stereo sound, only one option (namely

'AF") is available.
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The WAV file format supports files up to a maximum size of 4 GB. The maximum length of recording that
can be made depends on the sample rate, number of channels and bits per sample. The table below lists
the maximum recording lengths for a few common formats:

Format H Max recording length ‘
8kHz, 8 -bit, AF 149 hours, 7 min

8kHz, 16 -bit, AF 74 hours, 33 min

48kHz, 16 -bit, AF 12 hours, 25 min

48kHz, 16 -bit, 1Q 6 hours, 12 min

192kHz, 16 -bit, 1Q 1 hour, 33 min
Playback Controls

Sound playback can be routed to the output of any installed sound card. To select the sound card that will
be used for playback, use the Output Device control:

Output Device [Speakers [High Drefinition Audio V]

Monitor F  unction

b anitar | The monitor function allows the user to listen to the audio signal connecte d to the sound card input.
Press the Monitor  button toggle this function on and off

The monitor function works by playing back the recorded signal in real time. A circular buffer is used r e-
sulting in a small delay between the input and output signal.

A problem may occur when monitoring an input from one sound card to an output on another sound card,

where the sampling clocks used for the input and output will not be synchronized. On some sound cards
different clocks are used for input and output, resulti ng in the same problem. In these cases the monitor
function may produce sound with occasional skips and interruptions - this is normal, and will not affect the
integrity of recorded sound.

Some sound cards have an input | abelbhed somé@Waiveg Olui ke afi Wioavi
cording of sound produced by other applications on the computer. When these inputs are selected, the
monitor function should not be used as it will create a feedback loop

Record a Signal from Wavecom Hardware Devices

Media Player/Recorder can also be used to record a signal on a Wavecom hardware device, including W -

CLOUD. This is done via Wavecom Virtual Audio Cable (W -VAC). UsercanselectW -VAC as theefilnput
viceo, the signal on a Wavecom h atheW aWAE and thus ican be récardedlyd i r ect e d
pressing the fARecordo button. The signal format is 1 Q in ge

Right) is just of zero value.
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F ~
Media Player/Recorder - Card 6 (W-CLOUD) C=HEEl X
Input Device: Line 1 (2- Wavecom Virtual Audi Input  Output I
(I
Input Source:
[
Output Device: |Speakers (Realtek High Definiti
Sample Rate: 45000
Bits per Sample: |16
Channel: I} [Left & Right) Mute |:| |:|
| | Left
Right
[dE] -60 -50 -40 -50 =20 -10 0
File: RedQ) 01.wav -] [Clear List
Time: 0:05
> (1) (] o] [
48000 Hz, 16 Bits, 2 Channels
ke F = —

HF-Modes Menu

The various HF protocols are displayed in the HF-Modes menus and are divided into different groups. To
select the modes of a group, left -click or let the mouse rest briefly on the group item to be selected. Now,

the modes of the group are displayed in a separate menu. Start decoding the desired m ode by another
left -click.

It may be difficult to guess or remember to which group a particular mode belongs. To facilitate an ove r-
view, a full -screen menu may be opened by clicking the menu item Mode Selector . To start a mode, click
on the appropriate men  u field. Leaving the full  -screen menu will not terminate an active mode.

The various analysis tools available are displayed in the Analysis  menus.

Descriptions of the operating modes in a separate section of this manual are arranged in alphabetical o r-
der.

The Mode Selector is available from the HF -Modes menu and fromthe  WAVECOM Toolbar
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HF-Modes are organized as follows:

HF -Modes | Analysis HF - Modes | FSK
[HF-Modes | VHF/UHF-DIR  WHF/UHF-SUB  Satellite Fax 8 Modems Options -
‘ A N 5 FET FSK Code Check
i VHF/UHF-DIR  VHF/UHF-"
Fsk b Sonagram Analysis D ALIS
MESK b FFT & Sonagram | = - ARQ-E
PSK & OFDM » Waterfall — . ARQ-E3
MIL-STANAG & HF-ACARS 3 ce=cobe o5k & OFDM ARQ-M2-242
»
Graphic-Modes & CW 3 FSK Analysis ARQ-M2-342
Mode Select FSK Code Check MIL-STANAG & HF-ACARS 3 P,
ode sElector... Graphic-Modes 8 CW 3 ARQ-M4-342
PSK Symbol Rate
PSK Phase Plane Mode Selector... ARQ-MN
PSK Cade Check L
MIL-STANAG Cade Check bR
ASCH
MFSK Analysis
AUTOSPEC
MFSK Code Check
BAUDOT
Classifier BR-E028
Classifier Code Check BULG-ASCT
Autocorrelation CHU
Bit Correlation CI5-11
Bit Length Analysis CIs-14
Demed, Bitstream OQutput Aoy
- CI5-50-50
Analysis Selector... CODAN-SELCAL
CV-786
DGPS
DUP-ARQ
AR ABA 5
HF-Modes| MFSK HF-Modes| PSK & OFDM
Wil ' I——
VHF/UHF-DIR  VHF/UHF-5UB  Satellite  Fax & Modems Og
| PSK & OFDM 3 PSK Code Check
Analysis »
MIL-STANAG & HF-ACARS »
e e v s Graphic-Modes & CW » ALFeRDS
F5K 4 raphic-Modes CHN 4+4
MFSK 3 MFSK Code Check Mode Selector... 1512
PSK & OFDM 3 A CLOVER-2
MIL-STAMAG 8 HF-ACARS » . CLOVER-2000
Graphic-Modes & CW 3 AUM-13 CLOVER-2500
Mode Selector... CIS-36 SRR
CODAN-3001
COQUELET-8
GW-OFDM
COQUELET-13
GW-PSK
COQUELET-80 PACTOR-I
A PACTOR-I-AUTO
ICAQ-SELCAL PACTOR-I-FEC
MFSK-8 PACTOR-I
MF5K-16 PACTOR-4
MFSK-20 PSK-AM
OLIVIA PSK-10
PICCOLO-MKS PSK-31
PICCOLO-MK12 PSK-31-FEC
sP-14 PSK-63
THROE PSK-63F
THROBX PSK-125
TWINPLEX PK-LI5F
PSK-220F
PSK-250
ROBUST-PACKET
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HF - Modes | MIL

-STANAG & HF -ACARS

HF-Modes | VHF/UHF-DIR  WVHF/UHF-SUB  Satellite Fax & Moderns  Options

MIL-5TANAG & HF-ACARS
Graphic-Modes & C\W

¢ Analysis , Analysis ,
L ° Fsk » B ey
IR ' MFSK v
PSK & OFDM ' PSK & OFDM v
3
L3

MIL-STANAG Code Check

HF-ACARS / ARINC-635

MIL-188-110A-MOD
MIL-188-110B / STANAG-4539
MIL-188-110-16TONE
MIL-188-110-33TONE
MIL-188-141A
MIL-188-141B
MIL-M-555294
STANAG-4285
STANAG-4415
STANAG-4481-F5K
STANAG-4481-PSK
STANAG-4529
STANAG-5065-F5K

HF - Modes | Mode Selector...

S e eMoiie Selector 0

on pg&ge

HF - Modes | Graphic Modes and CW

HF-Modes | VHF/UHF-DIR ~ VHF/UHF-SUB  Satellite  Fax & Modems

MIL-STANAG 8 HF-ACARS
Graphic-Modes 8 CW

Mode Selector... LINK-11 {CLEW) d
Mode Selector... REIHAEL
LINK-11 (SLEW) FM-HELL
MIL-188-110A

CW-MORSE

PRESS-FAX
55TV
WEATHER-FAX

VHF/UHF-DIR Menu

DIRECT modes can only be demodulated at the intermediate frequency level IF (analogue or 1Q). The
various VHF/UHF -DIR protocols are displayed in the VHF/UHF -DIR menu. To start decoding of the d e-
sired mode, click on it.

The various analysis tools are displayed in the Analysis menus.

The descriptions of the operating modes in a separate section of this manual are
order.

arranged in alphabetical

The Mode Selector is available from the VHF/UHF -DIR menu and fromthe = WAVECOM Toolbar

VHF/UHF -DIR | Analysis VHF/UHF -DIR | Modes

WVHF/UHF-DIR | VHF/UHF-5UB  Satellite Fax & Modems Options VHF/UHF-DIR | VHF/UHF-SUB

Analysis 2 FFT Analysis 2
ALS Sonagram S
APCO-25 AR ST APCO-25
DCS-SELCAL w"’t_e""’" DCS-SELCAL
DMVR Oscilloscope DMR
dPMR FSK Analysis dPMR
ERMES FSK Code Check ERMES
FLEX PSK Symbol Rate FLEX
GOLAY / GSC PSK Phase Plane GOLAY / G5C
MOBITEX-8000 MOBITEX-8000
MXDM Classifier MXDMN
PACKET-9600 Classifier Code Check PACKET-9600
POCSAG Autocorrelation POCSAG
TETRA Bit Correlation TETRA
TETRAPOL Bit Length Analysis TETRAPOL
VDL-M2 -
Demod. Bitstream OQutput L
Mode Selector...
ode Selector. Analysis Selector... Mode Selector...
|

VHF/UHF -DI R | Mode Selector...

S e eMoiie Selector 0

on p&ge
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VHF/UHF-SUB Menu

INDIRECT modes require additional AM or FM demodulation in the receiver. If the signal is demodulated
from an IF -1Q signal (offset frequency <> 0), then a standard AM or FM software demodulator is automa t-
ically ad ded to the signal processing path.

The various VHF/UHF -SUB protocols are displayed in the
desired mode, click on it.

VHF/UHF -SUB menu. To start decoding of the

The various analysis tools are displayed in the Analysis menus.

The descriptions of the operatin
order.

g modes in a separate section of this manual are arranged in alphabetical

The Mode Selector is available from the VHF/UHF -DIR menu and fromthe  WAVECOM Toolbar

VHF/UHF -SUB | Analysis VHF/UHF -SUB | Modes

VHF/UHF-SUB | Satellite Fax & Modems Options

Demodulator  Fa

VHF/UHF-SUB | Satellite  Mode

Analysis 4 FFT .
: 3 Analysis 3
ACARS onagram
ATIS FFT & Sonagram ACARS
BIIS Waterfall ATIS
FMS-EOS Oscilloscope 8IS
GMDSS / DSC-VHF FSK Analysis FMS-BOS
MOBITEX-1200 FSK Code Check
MPT-1327 K Symbol Rate GMDS5/DSC-VHF
- MOBITEX-1200
NMT-450 PSK Phase Plane
NWR-SAME MPT-1327
PACKET-1200 SELCAL Analysis NMT-450
X25 Classifier NWR-SAME
ZVELVDEW Classifier Code Check
SELCAL Analog ’ : PACKET-1200
Autecorrelation
. . X.25
Mode Selector... Bit Correlation
Bit Length Analysis ZVE-VDEW
3
Demod. Bitstream Output SELCAL Analog
Analysis Selector... Mode Selector...

VHF/UHF -SUB | Selcal

ZVEL-VDEW |
SELCAL Analog 3

Mode Selector...

Analog

CCIR-1
CCIR-2
CCIR-7
canmT
CTCSS
DTMF
DZVE
EEA

EURD
MODAT
MATEL
PCCIR
PDZVEI
PZVEL
VDEW
ZVEL-1
ZVEL-2
ZVE-3

VHF/UHF -SUB | Mode Selector...

S e eMoile Selector 0

[o]

n

péage
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Satellite Menu

The various satellite protocols are display ed inthe Satellite
click on it or to select the modes of a group, left
selected. Now, the modes of the group are displayed in a separate menu. Start d
by another left -click.

The various analysis tools are displayed in the Analysis menus.

The descriptions of the operating modes in a separate section of this manual are
order.

The Mode Selector is available fromthe Satellte menu and from the

Satellite | Analysis
Fax & Modems Options

Satellite | Modes

Demedulator  Favorites  Configu

menu. To start decoding of the desired mode,
-click or let the mouse rest briefly on the group item to be

ecoding the desired mode

arranged in alphabetical

WAVECOM Toolbar

Fax & Modems  Optic

3

3

-
L |

Analysis b FFT )'-\I'13|}f5i5
INMARSAT-AERO Sonagram
INMARSAT-B v AT S S e INMARSAT-AERO
INMARSAT-C || Wardal INMARSAT-B
INMARSAT-M 5 Oscilloscope INMARSAT-C
INMARSAT-mM J FSK Analysis INMARSAT-M
AMSAT-P3D PSK Symbol Rate INMARSAT-mM
NOAA-GEOSAT PSK Phase Plane
ORBCOMM - AMSAT-P3D
Classifier
Mode Selector... . MNOAA-GEOSAT
Autocorrelation
Bit Correlation ORBCOMM
Bit Length Analysis Mode Selector
Demod. Bitstream Output
Analysis Selector...

Satellite | INMARSAT -AERO Satellite | INMARSAT

-B

Derodulator

Favorites

A H 23
SAT-B
SAT-B-C-TFC
SAT-B-DATA
SAT-B-FAX
SAT-B-HSD
SAT-B-TEL
SAT-B-TELEX-5M
SAT-B-TELEX-MM
SAT-B-C-HSD

=
v

EC

Fax 8 Modems Options  Demodulater Favorites Fax & Modems  Options
Analysis 3 l Analysis 3
J&
INMARSAT-AERO v INMARSAT-AERO-P INMARSAT-AERO
INMARSAT-B 3
INMARSAT-B 3 INMARSAT-AERO-R
INMARSAT-C 3
INMARSAT-C 3 INMARSAT-AERO-T
INMARSAT-M 3
INMARSAT-M » INMARSAT-AERO-C INMARSAT-mi 5
INMARSAT-mM 3
AMSAT-P3D
AMSAT-P3D NOAA-GEOSAT
NOAA-GEOSAT ORBCOMM
ORBCOMM Meode Selector...
Mode Selector...
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Satellite | INMARSAT -C Satellite | INMARSAT -M

Fax 8 Modems Options  Demodulater Favorites Fax 8 Modems Options  Demodulator  Faverite

Analysis 4 NOR 5 Analysis 4 NOR
Fry - ]

INMARSAT-AERO MEE 2 ! INMARSAT-AERO mHE 2
INMARSAT-B 4 ] INMARSAT-B 3
INMARSAT-C 3 SAT-C-TDM INMARSAT-C b
INMARSAT-M v SAT-C-TDM-EGC INMARSAT-M 5 SAT-M
Il g TG INMARSAT-mM ’ SAT-M-DATA
AMSAT-P3D AMSAT-P3D SAT-M-FAX
NOAA-GEOSAT NOAA-GEOSAT SAT-M-TEL

OREBCOMM ORECOMM

Mode Selector...
ode Selector. Mode Selector...

Satellite | INMARSAT -mM

Satellite | Fax & Modems Options Demodulator  Favorites

Analysis 3

INMARSAT-AERO (53 A H M o

INMARSAT-B ,

INMARSAT-C ,

INMARSAT-M ,

INMARSAT-mM , SAT-mM

T SAT-mM-DATA

NOAA-GEOSAT SATR ML

——— SAT-mM-TEL
SAT-mM-HSD

Mode Selector... SAT-mM-C-HSD

Satellite | Mode Selector...

S e eMoile Selector 6 on p&ge

FAX & Modems Menu

The various modem protocols are displayed in the FAX & Modems  menu. To start decoding of the desired
mode, click on it or to select the modes of a group, left -click or let the mouse rest briefly on the group
item to be selec ted. Now, the modes of the group are displayed in a separate menu. Start decoding the
desired mode by another left -click.

The various analysis tools are displayed in the Analysis menus.
The descriptions of the operating modes in a separate section of this manual are arranged in alphabetical
order.

The Mode Selector is available from the FAX & Modems menu and from the WAVECOM Toolbar
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FAX & Modems
options

Analysis
Half-Duplex Auto Mode

FAK-G3-V.17
FAX-G3-V.2Tter
FAX-G3-V.29
FAX-G3-V.34hdx
BELL102
BELL212A

v.a

V.22 /V.22bis
V.23

Full-Duplex Auto Mode

V.26 / V.26bis
V.32 /V.32bis
Va4
V.90
v.a2

Mode Selector...

| Analysis

Demodulator

3

Favorites  Configuration  View
FFT

Sonagram

FFT & Sonagram

Waterfall

Oscilloscope
FSK Analysis

PSK Symbol Rate
PSK Phase Plane

Classifier

Autocorrelation
Bit Correlation

Bit Length Analysis
Demod. Bitstreamn Qutput

Analysis Selector...

FAX & Modems | Modes

Fax & Modems | Mode Selector...

S e eMoiie Selector 0

on

pé.ge

FAX & Modems | Options

Analysis
Half-Duplex Auto Mode

FAX-G3-VT
FAX-G3-V.27ter
FAX-G3-V.20
FAX-G3-V.34hdx
BELL103
BELL212A

v.a
V.22/V.22bis
V.23

Full-Duplex Auto Mode

V.26/V.26bis
V.32/V.32bis
V.34
V.80
Va2

Maode Selector...

Demodul

3

Options Menu

Options | Demodulator  Favor
Alphabet...

; Code Statistic

i Letters/Figures...

Toeggle

v Msl
¥ IAS

Cycle...

Time Starnp...
v ErrorIndication

Clear Screen

Resync Mode

In the Options

menu is adapted to each individual mode. The

depending on the

Alphabet...

The Alphabet

e.g., Latin , Greek , Cyrillic

The ASCII character sets for output in

mode or functionality selected.

menu has options for transparent and normal ou
, Arabic alphabets.

, Hebrew

German

or other alphabets may also be selected.

Skyper , an alphabet

which is used in POCSAG mode in Germany, is also available.

The transparent alphabet includes output of non

control characters like Letter Shift and Figure Shift, or undefined upper case characters.

bets these characters are not output.

Auto Decrypt

Decryption can be switched on/off with

status bar.

, Bulgarian,

Options | Auto Decrypt

menu all supported functions for a particular mode or functionality are colle
menu will therefore appear with different contents

tput. The normal output includes fonts for

US, Swedish, Danish

-printable characters of a data transmission, e.g.
In normal alph a-

. If enabled, the key is displayed in the

WAVECOM Decoder W74PC, W-PCl/e, W-CODE, W-CLOUD Manual V14.1.0

-Norwegian, Chinese

First start § 41



Bit Inversion Mask
One or several data bits may be inverted by using the Bit Inversion Mask iteminthe Options menu.
The Bit Inversion Mask can be entered in three different ways:

i Inthe top input box a decimal number between 0 and 31 may be entered

U In the center input box the same number may be entered in binary format with the least signif i-
cant bit to the right

i Inthe bottom check boxes a logical "1" is entered with the mouse by clicking in the check box
Bit Inversion Mask @

The bit inversion mask can be entered in any of the three formats:

Decimal (0-31)

1 =

Einary [LSE to the right]
00000

Bitwise (a check indicates a logical 17}

| o i

[ OK ][ Cancel ]

S

Bit Inversion is only implemented for ITA -2 (Baudot) based bit stre ~ ams.

CRC Recognition

An automatic detection of the CRC can be switched on/off with Options | C RC Recognition . The detec t-
ed CRC is displayed in the decoder status bar.

Demodulator  Favor
Alphabet...

v MSI

Time Stamp...

v ErrorIndication
CRC Table...

v CRC Recognition

Clear Screen

Resync Mode
CRC Table
Using Option | CRC Table a certai n CRC mask can be defined
CRC Table =)
CRC Code (Hex) CRC Description OK
4943 UNO
4345 ICRC
4649 IFR
4244 5
534d 6
4244 7
5243 8
0216 9
CRC Code (Hex) CRC ﬂ]
0000 HAM

A table of CRC's is stored in \ Config \CRCTable.xml.
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Clear Screen

This function will clear the screen contents. All data will be lost.

Code Statistics

For five bit alphabets a code statistics window can be shown below the text window. In the Options  menu
chose Code Statistics to switch the statistic window on or off.

The bottom row shows the decimal value of the characters. The row above displays the hum ber of chara c-
ters as a percentage.

The statistics are displayed as a 3D bar graph, with the height of the bars proportional to the number of
instances of a given character.

Click onthe Reset button to reset all counters to zero.
Press the Enabled button to toggle sampling of the received characters for the statistics on and off.

Using the Statistics  button the data can be showed ordered by quantity.

| WAVECOM W-CODE - Teat = r [ ———— - g —— Y )
THle HF-Modes VHF/UMF-DR VHF/UMF-SUB Sstelite Fax & Modems Options Demodulstor Favortes Configuration View Window Help
aauor Bausiote 5100 Siphabet: T&2-Lotin my Tefc Bt v, s 00000 152302 |
DSdBLdd RS @ [mode [anayss) = ~ 3 L BMAR 2 UGB + [ el | [P
& Tot - Card2 = B2}

Reset Enabled Statistic | Valuesin%  Maximum sbsolute value: 155

.ﬂﬂ.ﬂ!ﬂ@ ﬂg-gﬁ]

3 8 9 41 0 %
3 4 5 ﬁ 7 8 ‘310111213141515|?|81920212223242526272829303132

Demodulator: DS? Shift: 450 He Center: 1560 He Offset: 0 Hz Input AF (LEFT)
HUM

Cycle...

In some modes, the character repetition cycle may be manually selected

Error Indication

If Error Indication is switched on, then characters containing errors are marked in red color. If possible,
the error correction will correct the erroneous data.

FAX & Modems Settings
( Fax & Modems Settings @1

Data output paths

Server: C:\Users\Public\Do cuments \WAVEC...\Modem[1927840123]

Client: ChUsers\Public\Documents\WAVEC...\Modem[1927540122] Browse...
[ Close ] [ Apply ]
For the FAX & Modems modes , additional parameters regarding the output location can be setinthe Op-
tions| FAX & Modem Settings dialog box.

These settings are:
i Server :The path to the specific output directory has to be specified

i Client : The path to the specific output directory  has to be specified.  This option is only enabled in
remote mode
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Frame For mat é

f Frame Format [&r

500 bps / short | (nttng)

150 bps / Short

75 bps_a'Stwrt =

1200 bpe / Lone

———

300 bos / Lona - [ concer |
IAS is the abbreviation for ISO -ASYNCHRONOUS and SYNCHRONOUS modes. Iso -asynchronous modes
have start and stop elements like Baudot, but the code words have an integer number of elements. The
IAS function is used for the extremely accurate baud rate estimation of a synchronous or iso -

asynchronous bit stream.

The automatic phase correction for the ideal bit center sampling (bit synchronism) is completely ind e-
pendent of the IAS function and is always active. The extremely accurate baud rate determination uses
the number of necessary phase correction steps for the baud rate determination.

In modes working with an interrupted data stream such as PACKET -300, it may be advantageous to be
able to switch off the baud rate correction to prevent drifting of the pre -selected baud rate. When the I1AS
function is disabled, any pre  -selected variable baud rate will be treate d in the same way as a fixed baud
rate.

In most of the VHF/UHF modes the IAS is permanently disabled. This is due to the lack of phase cohe r-
ence between successive data blocks. An exact measurement of the phase shift is not possible for an e X-

tended period of time.

In the event of adverse HF reception conditions (fading), enabling IAS may offer substantial advantages.

The software will decrease the size of the phase correction steps in accordance with the verified, reduced

phase errors, and thus prevent bit glitches and the resulting loss of synchronism. It is therefore reco m-
mended to enable IAS as a default.

Tick the IAS menu item to enable IAS.

Letters/Figures...

This option is only available for ITA -2 based modes.

The Letters/Fi  gures dialog box contains the options Normal , Letters Only , Figures Only  and Unshift
on Space (UOS ). Letters and Figures designates the ITA -2 lower (letters) and upper (figures) cases.

For reception under normal conditions the selection of one case or the other is controlled by the reception

of the shift characters.

Special alphabets, e.g. , Chinese, comprise only letters so forcing a shift into lower case mode may be an
advantage ( Letters Only ). Selecting this function may also be advantageous when searchin gforabiti n-

version pattern, as the pattern may be more easily recognized.

In weather code transmissions five figure groups are used - in this case one may force a shift into upper
case ( Figures Only ).

The Unshift on Space (UOS) function forces a shifti  nto lower case after a space character has been r e-
ceived. In this manner the readability of the transmission may be enhanced under poor conditions (weak
signals or interference).

Compared to the  Letters Only mode, UOS has the advantage that single, upper c ase characters like per i-
ods/full -stops and commas are correctly printed. The drawback is that the software will incorrectly shift to

lower case when receiving figure group s separated by space characters.

Message Type...

These are m ode spe cific parameters.
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r ~
Message Type E Message Type @

Sync mode - m
_ - 1.3 ASCIL, O: BIN
@ ASINC () SYNC 0.2 ASCI

|

Data format

Number of data bits: |7

Number of stop bits: |1

Parity bit: NONE -

Bit sequence order
@ LSB ) M3SB

Data polarity
@ NOR 1INV

Display

Display format: ITAS [ASCI) -

Auto Detect

Start Idle

[ oK ][ Cancel ][ Apply

Message Type is used to apply terminal specific settings like:
i SYNC/ASYNC
Ui Number of databits
i Parity bits
- NONE
- EVEN
- ODD
- MARK
- SPACE
0 Number of stop bits
U  Bit Sequence order
- MSB
- LSB
i Display format
- ITA5 (ASCII)
- ITA2
- HEX
- BINARY

- S5066 : The STANAG5066 parser can be used with the NATO and MIL -STD modems (like
STANAG4285, STANAG4539, MIL -STD-110 ¢é)

- Display format
i Ifyoupressthe Activate Button, the software tries to evaluate the following parameters:
- SYNC/ASYNC
- Number of databits
- Parity bits
- Number of stop bits

- Display format
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Modem Setting

E-

Modem Settings

Path server  C:tlJserstPublic\Documents\WAVECOM WWCODEDATA. [ ]

Path client | C:4UserstPublichD ocuments\wWEYE COM YW CODENDAT A-

| Close ‘ [ appy
For the modem modes additional parameters can be set in the Options | Modem Settings... dialog box.
These settings are:
i Path server : Setthe Windows directory for the output files on the server
i Pathclient : Setthe Windows directory for the output files on the client computer. This setting is

only enabled on a remote GUI.

MSI

MSI (Multiple Scroll Inhibit) is a function which will suppress multiple linefeed s (LF). In addition, a
software generated Line Feed (LF) is inserted when a carriage return is received.

Using this menu item, the function may be separately toggled on and off for the video output.

Using the MSI function has several advantages. During dis turbances in reception a carriage return chara c-
ter may be lost T using MSI prevents lines being overwritten and text being lost. It should also be consi d-
ered that some stations do not transmit carriage returns: in this case the MSI function will automatica Iy

generate the missing carriage return. To clearly divide a message into paragraphs, many carriage returns
are often transmitted.

Resync Mode

This function forces are  -synchronization of the current mode.

Signal Polarity

If you select a FSK or PSK demodulator in Bitstream Output or Autocorrelation mode, then signal p  o-
larity definition is available.
Signal Polarity &J
| cancel |
| Defauttst |
[change Ordel|
Pressing Change Order  will reverse the polarity of the signal and pressing Default ST  will restore thed e-

fault value.

Symbol Definition

If you select a PSK demodulator in Bitstream Output or Autocorrelation mode, then a  symbol defin i-
tion is available.
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Symbal Definition

Cancel

| Defaut 5T

Edit List
@ Edit Nurber
Change Order

Pressing Change Order  will reverse the polarity of the signal and pressing Default ST  will restorethed e-
fault value.

By right -clicking on the display a menu appears.

Edit List 25
0
; ‘ Cancel |
3
4
a
6
7
i}

9

10
11
12
13
14
15

SAT Settingsé

[ SAT Settings I.éL ]
Services
Select service(s) to monitor:  [V|Fax [V DaTA [V TEL ISDN TELEX SM TELEX MM
Data output paths
Server: C\Users\Public), Browse...
Client: Ch\Users\Public
‘Watchlist
All MES IDs | Individual MES IDs | MES ID Ranges
12 ‘T| Enabled  StartID End ID Enabled  StartID End ID
:2 ‘ Remove | v] 60 to 100 0 to o
5 501 to 520 0 to 0
6
7 0 to 0 0 to 0
8
89 0 to 0 0 to O
? [i] to o 0 to g
0K || Cancel H Apply |
For the SAT Modes, additional parameters can be set in the Options |  SAT Settings  dialog box.
These settings are:
i Service : Select the service to monitor. Choose between:
FAX/DATA/TEL/HSD/TELX_SM/TELX_MM . There are two different possi bilities for moni  toring

telex:
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- TELX_SM: Single message monitoring: only the t elex of the ME S found in the Control Channel
will be recorded

- TELX_MM: Multi message monitoring, the m ode stays on the TDM channel until there are no
more Telex transmissions on this channel

i Server : Setthe Windows directory for the output files on the server

i Client : Set the Windows directory for the output files on the client computer. This setting is only
enabled on aremotely  -connected GUI.

i Watchlist :Clickthe AllMESIDs box, if all MESs must be monitored; leave this box empty if only
specific MESs should be moni  tored. Enter these MES IDs into the combo box. If ranges of MES IDs
should be monitored, enter and enable each range.

Se eSAM System 6 on PBEge

Toggle

Clicking the Toggle function will immediately switch from the current case to its opposite i ie., from Let-
ters to Figures or vice -versa. Thus an incorrect case shift caused by a character received in error may be
corrected at once and the p  roper case restored.

Time Stamp...

Clicking Time stamp  offers a selection of different time zones for time stamping text output. Time stam p-
ing has a resolution of 1 millisecond (ms). Time stamp can be switched off at a later time through this
menu.

r'I'lrﬂeStarrwp &11

oca
Univerzal Time Coordinated [UTC)

L

To display the time stamp a new window is opened on the left hand side of the screen. When a text line
has been displayed, date and time is displayed in this window. This function is available for all text output
modes .

£, WAVECOM W-CODE - Text - Card 1

Fie  H-Modes WHPUMG-DIR VWE/UMFSUR Safelide FaxModem: Qption: Qemouistor Fvortes Corfigurstion Yiew Window Help
i Baudnte 625 NOR Syme 100857
1Sl udd WA @ | [Mode] [Analysis) + ~ L3 BMEE ¢ G & + [ Ak

1as) A

4000 [mm)

Demadulstor 10 Snit 30 He Center 1960 He Offse: 0 He Input AF (LEFT)

M
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Demodulator Menu

Demodulator | Favorites  Conf

Auto |

Mode... %
PB Center... I
PE Bandwidth...

Center...

Shift...

Baudrate...
Offset...

Input...

Gain...

Using the Demodulator menu all parameters for decoding may be edited. In addition to baud rate, the
options and values for mode, shift, center frequency, offset frequency, input and input gain may be ma n-
ually entered.

The availability of the functions depends on the active mode.

Auto

Click on the Auto button to enable a mode. Shift, center frequency and baud rate is automatically calc u-
lated and adjusted. The new value is selected by double -clicking on the preset value or by clicking OK.
Mode...

Inthe Mode menuthe de modulator mode may be selected.

Most HF, VHF or UHF modes feature a pre -selected demodulator mode for op timum performance, but
sometimes different demodulators may be chosen.

AM

Satellite weather charts are transmitted using AM. This demodulator uses the quadrature I/Q demodul a-
tion method.

The level displayed by the level indicator corresponds to the AM modu lation depth of the signal. The gain

and the amplitude offset may be set using the Demodulator menu.

BPSK

BPSK shifts the carrier phase £180 degrees. For carrier recovery a Costas loop is used - this is a PLL with
a special phase comparator, which removes the payload data from the PLL loop. The input signal is then

down -converted to base band by mixing the carrier in a complex mixer, and the resulting signal is the d a-
ta signal.

BPSK is almost exclusively used for satellite data links.
Ccw

The CW demodulator  utilizes a steep, adaptive band pass filter and automatic amplitude control. The AGC
attack time may be adjusted according to the propagation conditions. The filter response may be set to

Slow , Normal or Fast . This demodulator produces high quality CW deco ding. It is important to select the
appropriate receiver AGC response (normal or slow).

DSP

The DSP mode utilizes an I/Q demodulator (Hilbert transformation). The received signal is split into an in -
phase component and a quadrature component. Next, amplitu de normalization takes place and the resul t-
ant signal is used for the frequency conversion. This method is characterized by a linear relationship b e-
tween the received frequency and the output voltage of the demodulator.

The DSP demodulator has a good signal -to - noise ratio and yields very good results under most conditions.
DPSK

In differential PSK the absolute carrier phase cannot be used for data recovery as is the case with BPSK
and QPSK. To decode multiphase DPSK (up to 16DPSK) the input signal is m ixed with a complex, phase
regulated reference signal. The resulting data reduced signal is then filtered in a low pass filter. The fo -
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lowing phase comparator calculates the phase difference between the signal from the integrator and the
delayed signal.

A variant of DPSK is used almost exclusively when phase modulation is employed on short wave data
links.

DBPSK
Similar to DPSK, but has two phase shifts at + 180 degrees.

DQPSK

Similar to DPSK, but has four phase shifts at £ 90 and + 180 degrees.

DTMF

This d emodulator handles multi  -frequency signals. Filters are switched in on the various frequencies of the
signal and the amplitude is then calculated for each frequency. Next the amplitudes are evaluated. Two
simultaneous tones are demodulated. The SNR is the same as for the mark  -space demodulator.
DXPSK

Adaptive DPSK demodulator for PACTOR  -II. This demodulator will automatically adapt itself to DBPSK,
DQPSK, D8PSK or D16PSK.

D8PSK

Similar to DPSK, but has eight phase shifts at +45, +90, +135 and + 180 degrees.

D16PSK

Similar to DPSK, but has sixteen phase shifts at +22.5, +45, +67.5, +90, +112.5, +135, +157.5 and
+180 degrees.

FFSK and GFSK

Depending on the mode, the FFSK (Fast Frequency Shift Keying) and GFSK (Gaussian Frequency Shift
Keying) demodulator is au  tomatically selected. Basically this demodulator utilizes the 1/Q principle (Hi I-
bert). However, filters are adjusted to accommodate the special demands of these modes.

MFSK

This demodulator handles multi -frequency signals. Filters are switched in on the va rious frequencies of the
signal and the amplitude is then calculated for each frequency. Next the amplitudes are evaluated. D e-
pending on the number of tones used, the filters are configured as phase linear FIR filters or as IIR filters.

The SNR is the same as for the mark -space demodulator. Simultaneous multi -tone decoding (e.g. , DTMF)

is not possible with this demodulator.
MS (Mark -Space)

The mark -space demodulator processes the two keying frequencies of a FSK signal. These are fed to two
phase linear FIR filters and the amplitude is then calculated. The mark -space demodulator exhibits an e X-
tremely good noise distance and should be used for all FSK modes utilizing a speed of less than 300 Baud.

OQPSK

Carrier recovery is mandatory to demodulate OQPSK. As OQP SK has phase shifts at +90 degrees, the si g-
nal must be squared two times to produce a carrier at four times the original frequency. A PLL recovers

the carrier in frequency and phase with ambiguities at +90 and +180 degrees. A complex mixer down

converts th e signal to base band and the resulting signal is the data signal. In contrast to QPSK, OQPSK

has only phase steps of £90 degrees in one step. First the in -phase part is switched, then after half a
symbol duration the quadrature part is switched. The advan tage of this process is a smaller amplitude va r-
iation.

OQPSK is used almost exclusively for satellite data links.
QPSK

Carrier recovery is mandatory to demodulate QPSK. As QPSK has phase shifts at +90 and +180 degrees,

the signal must be squared two times to produce a carrier at four times the original frequency. A PLL r e-
covers the carrier in frequency and phase with ambiguities at +90 and +180 degrees. A complex mixer

down converts the signal to base band, and the resul ting signal is the data signal.

QPSK is almost exclusively used for satellite data links.
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SUBTONE

The same as DSP, but the parameters are optimized for low frequencies.

PB Center...

Clickonthe PB Center menuitem to adjustthe center frequency of the passband filter.

For mor e de PassbandFilereSeppdit 0 on Bhge

PB Bandwidth...

Click on the PB Bandwidth menu item to adjust the bandwi  dth of the passband filter.
For mor e de PassbandFiltereSeppdit ¢ on BhAge

Center...

Click on the Center menu item to adjust the demodulator center frequency within 1 Hz accuracy. For

modes utilizing direct FSK this button is not available: in this case the offset frequency is equal to the e f-
fective center frequency.

Shift...

Click onthe Shift menu item to adjust the frequency shift in 1Hz steps. In HF modes the range is 50 Hz i
3500 Hz, and in VHF  -UHF modes using direct FSK the range is 50 Hz 7 16000 Hz.

Baudrate...

Click onthe Baudrate menu item to enter a new value. Depending on the mode, the baud rate dialog box
contains preset values which may be directly selected. The new value is selected by double -clicking on the

preset value or clicking on OK.

Polarity...

Click the Polarity menuitem totoggle betwee n normal and inverse polarity.

Offset...

Adjusting the offset frequency and the center frequency will adapt the decoder input to a receiver IF ou t-
put.

The minimum offset frequency resolution available with the decoder is 1 Hz. The effective center freque  n-

cy is the sum of the offset frequency and the center frequency. The function is similar to the mixing of the
signal frequency and BFO of a receiver.

An exception is the FFSK demodulator for direct frequency modulation: in this case the indicated offset
frequency is equal to the effective center frequency.

An example for an HF receiver and ARQ -E mode:

U Receiver IF 455,000 Hz

i Offset 453,300 Hz

i Center 1700 Hz
The advantage of this method is that the user only needs to know the center fre quency.
Another example for a VHF  -UHF receiver and POCSAG mode:

U Receiver IF 455,000 Hz

i Offset 455,000 Hz

i Center O Hz

In this case the offset frequency is equal to the center frequency.
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Input...
W-PCl and W -PCle cards support anumber ofi nputs:

Signal Input @

AFIF#1
IF70#1a
IF70#=1b
AFIF#2

PxGF 12001
DMR
Cancel

U AFIF#1 , AFIF#2 are two physically independent inputs. They have a range of 50 Hz 125 MHz.
These inputs should be used when the source is an AF output (line or speaker), or an IF output of
a communication receiver or digital recorder

i IF70 #la , IF70#1b , IF70#2 are IF inputs at 70 MHz with a bandwidth of 35 MHz ( 52.5 MHz -
87.5 MHz ). This IF is common for satellite equipment. The first two (IF70#1a and IF70#1b) and
the third (IF70#2) are of two independent channels.

T PXGF 12001 i s an exampslteormo fl nfipQit 6 wi th PxGF for mat.
iU DMR isanexampleof A Cust om linnwawfite format.

For detail s Cusomphputs.i. n@g diee orm9.page

For a sound card device following inputs are available:

Y
Signal Input &J

0 AF(xxx) These inputs are used when you work with the sound card. The frequency range depends
on the sound card specification. You can also apply IF to this input, as long as your signal is within
the supported  bandwidth of the selected sound card input

0 1Q is used for analogue 1Q signals, with the 1 and Q channels sent to the left and right channel of
the soundcard respectively.

i STANAG4285 isanexampleof A Cust om linnwawformat.
i PXGF1l isanexampleof A@st om | wih @xXGB format.
For det ail s Cuoseom puid.i. n@seeon page 59.

Gain...

When you choose a WAVECOM hardware W -PCI or W -PCle as device and connect a signal to an input for
the first time, you should use the Automatic Level Setting to adjust the hardware to the input signal level.
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[ Gain &11

ALS Status

ALS off

U

0 20 40 &0 80 100

ALS - Automatic Level Setting

h

ALS for WPCI and \WPCle device.

Click the fAAutoseto butt on,niskefl yoe can adjhsttheasigrialueve byenoving thes f i
level slider. The gain parameters are saved in the system, i.e., it is not necessary to do ALS when the
same signal is connected to one input.

For other audio devices, e.g., soundcards only manual gain a djustment by the slider is available . The input
gain can be adjusted between 0 and 100 % of the nominal input sensitivity of the selected input. When the
gain has been adjusted to the desired level, press OK to save the setting.

The adjustment is valid only for the selected input. The gain setting for each input is separately saved in
the application initialization file.

Gain adjustment should never cause the red bars of the level indicator to be lit.

Gain &J‘
U
0 20 40 &0 80 100

Gain adjustment for soundcard.

Favorites Menu

The Favorites menu lets the user save and reload a mode and its corresponding settings, i.e. , mode, al -
phabet, center frequency, baud rate etc. The settings are saved in a *.\WFV file.
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Open...
'W Cpen @1

ONE

I
uu | . v Computer » O5(C:) » Transfer » - |&, | | Search Transfer 0 [
Organize » Mew folder =~ 3 '@'

4 Downloads - i
=] Recent Places | r
Bl Desktop k
4 Libraries | W-CODEVZ00
2 Rolf Haenggi 3 Rle;‘i 1“5’;1?& No preview
1% Computer " | available.
& o5 () [
4 DVD RW Drive (E) [ =
5 rolf.haenggi (\wcUserShares) (M:)
5# company (\owe) (M)
® audio (\we) (0:) - BAUDOT2 wiv B
File name: BAUDOT2.wfv - [WAVECOM Favorite Files (*.wfv v]
[ Open Iv] ’ Cancel I
I 4

Select Open to reload the settings.

Save As...
Save As ﬂ‘

—~—r
Uu | » Computer » OS(C:) » Transfer » v|¢’|| Search Transfer }3'

4
i3

Organize « Mew folder = - (2]

ol .
0 Favorites B

Bl Desktop
& Downloads

»

W-CODEVI 00
. Read Update
5 Recent Places 1211.2010

m

Bl Desktop L il
- Libraries
A Rolf Haenggi
% Computer
& os(ca 2
File name: -

Save as type: [WAVECOM Favorite Files (*.wfv) V]

m

BAUDOTZ wiv -

<) Hide Folders [ swe | [ canca |

.

Select Save to save the settings.

Configuration Menu

[Configuration] View Window Help
W-CODE Device...
Font...

Temp Files...

Settings...

Receiver and Satellite Settings...
License...

Custom Inputs...

Custom Alphabets...

5R Fine Tuning...
SR Calibration

Inthe Configuration menu all general setup functions are available
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W-CODE Devi ceé

The first time the decoder application is started with the decoder card installed, the location of the decod er
devices must be set.

iﬁ‘i R — | ]|

Server
Loca Host address or name Port Speed limit (Baud) w

Remate  |127.00.1 33243 No CODE

Disconnect |

Server Devices

|:| Mo device
Name Connections Device Serial number
soundcard 1 Line In {Realtek High Definitio V1.1 1927840122
G3S5ddc Line 1 {WiNRADIO Virtual Sound V1.1 1527840222
@ DevicaC 1 W-CLOUD G33DDC (Wavecom) V2.0 0343973651

DeviceD

DeviceE

DeviceF

DeviceG

DeviceH
W-CLOUD Networking
Index Remote host Port Auto connect Encryption Sound Status
1 weloud73651 52001 v| o (&)
Add || Delete | Restart |
Close |

L —d
In the example above, the W -CODE software is looking for devices in a local computer and remote W -

CLOUD devices as definedin  t he -GMWOUD Net wor ki nTheprosesscshouldanly take a few se c-
onds.

A Virtual Audio Cable and a sound card are detected on the local computer. The entry shows the type of
product found as well as the serial number (generated from part of the activ e MAC address of the compu  t-
er ne twork interface and a counter).

Important  : If you see Error in the device field, there is a problem with the soundcard driver or har d-
ware. Try to reinstall the correct driver.

Windows Vista or Windows 7 : Sound card inputs ar e only detected when a cable or microphone is
plugged in. If you connect a cable, restart the WAVECOM server, otherwise the devices will not be listed in
the WAVECOM software.

Each device is identified by a unique serial number. Thus the application is ab le to search for devicesa  u-
tomatically; this functionality is available for local as well as remote computers - pressing the Connect
button will start the process.

The selected entry is stored in the initialization file (*.INI file) for the card or device and no further entry
is necessary, when the application is restarted. The settings may be changed at any time.

The system can be used in a network configuration. This allows the system to be remotely controlled.
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Font...

Clicking Font opens a configuration window.

Font: Font style:
Regular
-
Webdings

Vestwnd LET Pl 5

Sample

RaBbYvZz

Important: Please, note that changing the font and changing the alphabet are two different actions. If

you change the alphabet, then you select a table in a Unicode Font. If you change the font, then you

change the graphica | representation (Arial, Courier etc.) of the characters of an alphabet. You may run i n-
to problems if you select a non -Unicode font and change the alphabet.

For some types of transmission it will make sense to change the font - this depends on the software that

was used for the transmission.

Temp Files...

Clicking Temp Files  opens a configuration window.

; :

Set the number of lines to be kept in temporary files during this session. The oldest
lines will be deleted automatically when the number of lines exceeds this number.

Enter 0 to allow an unlimited number of lines.

Text modes

Maximum number of text lines: {1000-10000000)
Fax modes

Maximum number of pixel lines: 10000000 [1000-10000000}
F3K analysis

Maximum number of lines: 10000000 (1000-10000000}

Sonagram analysis

Maximum number of lines: 100000 {1000-2000000)

You can set the number of lines to be saved to temporary files during a session. These limits allow a user
to leave his computer  on for days, while not exhausting hard drive space

If the temporary files are larger than 50% of free disk space, it will not be possible to save your recording
as a new copy of the temporary file(s) is made when you perform a save operation.

You can sele ct different values for:
i Text modes
i Fax modes
0 FSK analysis
i Sonagram analysis

Selecting high values allows the user to scroll back over a longer time, but requires m ore memory and
hard disk space.
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Settings...

Clicking Setttings... opens a configuration window.
Settings [&J
Global Settings

Jwihen selecting "Fiint” include hont page containing all mode: settings:

J|'When selecting "Clear Screen' thow warning before deleting all data.

| 'When selecting "Exit" save last used made.
‘When selecting "FFT" and "PSE Symbol Rate" pause graphics while cursors are active.
Enable the Backspace support.
Enable reconnect ta cards on remate computer.

Enable relative frequency display.

Restore defaults ok | Cancel |
You can enable or disable different options, to control the behavior of the application:

i When selecting "Print" include front page containing all mode settings . Enable or disable
the printing of a status page with all mode settin gsif youuse the Print command.

i When selecting "Clear Screen" show warning before deleting all data . Enable or disable
the display of a warning window before the screen is cleared when you use the Clear Screen
command.

i When selecting "Exit" save last mode. Enable or disable storing of settings from the last

mode. If enabled, the decoder will start again in the latest mode used.

i When selecting "FFT" and "PSK Symbol Rate" pause graphics while cursors are active
Enable or disable the automatic freezing of the graphic as long as the cursors are displayed.

i Enable the Backspace support. Sometimes in modes like PSK  -31, the operator is sending bac k-
space characters. If backspace support is enabled, backspace will work as fo r an o rdinary terminal
program.
i  Enable reconnect to cards on remote computer . Enable or disable the GUI to reconnect to a
card on a remote computer. If enabled, the decoder will reconnect to the card on the remote co m-
puter.
i  Enable relative frequency display .Youcan select if, in the FFT, sonagrar
al frequencyodo (center frequency+offset) or the Arelative

Receiver and Satellite Settings...

These settings are used for satellite modes and analysis, and give the operator the possibility to configure

receiver or down -converter frequencies, and to select a satellite and receiver type. The receiver or down -
converter control interface to be controlled is connected to a serial port of the computer. Receiver center
frequency is preconfigured to 1542 MHz for the L -Band settings and 3544.5 MHz for the C -Band settings
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» v . N
Sl Setings s i

Downconverter

bbC

L-Band center frequency = 70MHz

C-Band center frequency = 70MHz

B

Satellite/receiver type

Settings in use: ) C-Band
L-Band settings
Center frequency: Oscillator frequency:
1'542'000'000 Hz 1'472'000'000 Hz
C-Band settings
Center frequency: Oscillator frequency:
3'614'500°000 Hz 3'544'500°'000 Hz

Ocean region

Inmarsat Ocean Region NCSC: Atlantic-East, 16 west v

DDC frequency offset:
0 Hz

DDC frequency offset:
0 Hz

[ 0K ] [ Cancel ] [ Apply

The GUI displays a number of input fields:

i Ocean Region . Select the ocean region satellite pointed to by the monitoring antenna.

U Oscillator Frequency . Set this parameter to the frequency of the local oscillator used, or set it to

0 if an external converter or mixer is not used.

U Frequency Offset . Find out how accurately the receiver sets its frequency. Use the real -time FFT
menu and select a bandwidth of 24 kHz to find out the frequency

offset of the receiver. Adjust the receiver to the NCSC frequency of the appropriate ocean region.

Following this, the NCSC signal should be centered exactly in th e FFT display. The adjustmenta  p-
plied to centre the NCSC signal is the offset (make it accurate to 500 Hz or less).

item in the  Analysis DIRECT

0 L Band and C -Band Center Frequency.

verted to 70.000 MHz.

License...

Exact value of the L or C  -band frequency that is co  n-

When L i c e n sigeclicked, W-CODE displays the CodeMeter W ebadmin page

m Inhalt Server FEinstellungen Diagnose  Info Hilfe
CmContainer Lizenzen Benutzerdaten Datensicherung
€meC iner: [1-1146437 [v]
100003 | Bundling Articles
Nutzungs-  Verfalls-  Aktivierungs-  Lizenz-
Product Code Name einheiten  datum datum anzahl
SecuriKey Lite n/a n/a n/a 1
100787 | WAVECOM ELEKTRONIK AG
Pproduct Code Name Nutzungs- Verfalls- Aktivierungs- Lizenz-
einheiten datum datum anzahl
1 WCODE n/a nfa n/a 10
2 W-SPECTRA n/a n/a n/a 8
E W-SPEED n/a n/a n/a 2
30 W-CL n/a n/a n/a 10
100 WCODE Server n/a nfa n/a 10
120 W-CLOUD n/a n/a n/a 10
200 W-SPECTRA Server n/a nfa n/a 2
201 0-W-CLNB n/a nfa n/a 1
101440 | Phoenix COMINT Appli
EE @ e Nutzungs- Verfalls- Aktivierungs- Lizenz-
einheiten datum datum anzah!
201 WCLNE (DEMO) n/a n/a n/a 1
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User can choose t he lLiabemMLTonhttemtvi ew the | icense avail abl

For Wavecom hardware decoders W -PCI, W -PCle and W74PC a dialog window opens for the user to input
a 25 alpha -numeric key. The key will be checked with the card serial no. and the software version.

r© N
License ﬁ

License key:

UFGE | - sovws - CEAOC - MIFWH - HHGED

Jalidate key

License details
Update Through:  12/2017

Version: 0o
Yalidation: oK
Card Serial #: 0343937400

Enabled options
Classifier

W-BitWiew

L

Ok ][ Cancel ]'J

An example of the 2&lphanumeriedigit license key.

The license key is permanent, i.e., a valid key can run the software without time limit.

The iUpdate Througho in the fALicense detailsodo shows the
certain date.

Custom Inputs...

To add a customer defined Input, all other decoder windows must be closed. The number of custom in puts
is limited to 16.

Streaming and custom inputs belong together. A new custom input has to be defined before streaming can

be used to acquire a specific data stream for decoding. At the moment, streaming can be defined for

TCP/IP data, sound card device s (real or virtual) and for WAV -files. If a custom input is selected as the
input source, the data stream is read from the specific input.

For defining, editing and deleting a custom input, the dialog Custom Inputs is used. The properties of
the custom in put are stored in a XML file. The defined custom inputs are selectable like any other input
sources .
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In the screen shot below two user -defined inputs appear.
Custom Inputs .w- w—ww Ld . u

Available custom inputs: Selected custom input parameters:

prgfl 2004 Parameter Walue

Mame pxofl2004

Device Metwork

Port 12004

Format IP-PuGF

Channel Maonao [Single Channel)

baudot

o) [ canea ) [_oomt

U Inthe left table, the user defined custom inputs are listed.

i In the right table, the parameter s of the currently selected custom input are displayed. The Pa-
rameter  column contains the names of the parameters, and the Value column shows the related
parameter values.

i The Add button is used to create a new custom input. The Apply button saves the para meter se t-
tings of a newly created or an edited custom input. Pressing the Delete button removes a selected
custom input.

The following picture shows the Custom Inputs dialog after pressing the Add button.
Custom Inputs . w- weww Ld - ﬂ

Available custom inputs: Selected custom input parameters:

prgfl2004 Parameter Value
baudot

Mame MewlInput3
S Deviee Select Value

o0 [ conen ) son ]
The Input Name can be edited in the right table b y typing a new name into the Value field if desired.

Next, the device type has to be specified. File , Network or Soundcard (for W -PCIl, W -PCle, W74PC and
W61PC hardware decoders)  can be chosen from the list box that appears by clicking on the Choosead e-
vice type
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r - ™
Custom Inputs - w H‘ v - - - M

Available custom inputs: Selected custom input parameters:

pgfl2004 Parameter Value
baudot

Mame MewInput 3
MewInput 3

Device File

Metwark

[ ok [ cancet |[ appy

Add a new WAV  -File Custom Input

Select the Configuration | Custom Inputs... menu entry to open the configuration dialog for the custom

inputs.

To use a WAV -File as signal input source, the following parameters have to be set via the Custom In  puts
dialog:

Custom Inputs . -m L - A . e M

Available custom inputs: Selected custom input parameters:

pigfl12004 Parameter Value

baudet MName baudot

Device File

File Path [»t\Continuous\BAUDOT 75 BD, EX. vWO, ]
Repeat Yes

Channel Manao (Single Channel)

o) comen ] [_som
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File Input Parameter Value

Input Name The name of the custom input

Device Select File inthe list

File Path The path to the specific WAV  -file has to be specified

Channel In the list box the channel(s) to be used are displayed: Mono , Left , Right , Left + Right

(PCM) and Left & Right (IQ)

If you start by entering the filename, then the file is analyzed and the correct sett ings are
automatically selected

Play Continuous Indicates if the files are played in repeat mode. Select On to switch on the repeat mode or
Off to switch off the repeat mode

The file can be selected from any available directory on the LAN. The specified WAV -file is copied to the
Data - Input directory (on the computer hosting the decoder) and stored under the na me
<SerialNumberOfW[xx]Card>_<InputName>.wav.

Note: The WAV -file is reloaded each time the Apply button is pressed. The  Apply button must also be
used to save the configuration of a new custom input. Pressing the OK button only closes the dialog. The
XML file Customl nputs.xml ,located inthe Config directory, is updated by pressing the Apply button.

Add a New Sound Card (Real or Virtual) Custom Input

Select the Configuration | Custom Inputs... menu entry to open the configuration dialog for the custom
inputs.
To use a sound card as the signal input source, the following parameters have to be set via the Custom

Inputs  dialog:

Custom Inputs gb “=h' - '- - - M

Available custom inputs: Selected custom input parameters:

soundcard Parameter Value

Mame soundcard

Device Soundcard

Soundcard Mame Line In [Realtek High Definitio
Channel Left [Dual Channel)

Add | [ Delete [ ok || cancet |[ appy

Soundcard Input Parameter ‘ Value ‘

Input Name The name of the custom input
Device Select Soundcard in the list
Name The names of all sound cards installed on the computer are displayed in a lis t box.

Select one sound card

Channel In the list box the channel(s) to be used are displayed: Mono , Left , Right , Left +
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Right (PCM) or Left & Right (1Q)

Sampling Rate [Hz] The sampling rate is fixed at 48 kHz

Note: If the GUI is running in remote mode, the names of the sound cards installed on the remote co m-
puter which hosts the WAVECOM decoder are listed.

Add a new TCP/IP Custom Input

Select the Configuration | Custom Inputs... menu entry to open the configuration dialog for the custom
inputs.
To use a TCP/IP stream as signal input source, the following parameters have to be set via the Custom

Inputs  dialog:
Custom Inputs LA ._J -ll-.- - . = u

Available custom inputs: Selected custom input parameters:

pxgf12004 Parameter Value

baudot Mame pgfl2004

pocsag Device Metwark

Port 12004

Format IP-PxGF

Channel Maonao (Single Channel)

o) Cane Jmm

Input Parameter ’Value—‘

Input Name The name of the custom input

Device Select Network in the list

Port number kIfnter the a port number. The data source must be configured with the same port nu m-

er

Format IP-CONF, IP -PXGF or VITA -49 (f or more i nf o WAAECOMData F@eneaes o
on page 343)

Sampling Rate (Hz) The sampling rate used by the data source

Number of channels Number of channels

Channel In the list  box the channel(s) to be used are displayed: Mono , Left , Right , Left +

Right (PCM) and Left & Right (IQ)

Add a new VITA  -49 Custom Input
VITA-49 is a standardized stream format which is specified in ANSI/VITA -49.

To use a TCP/IP stream with VITA -49 format as signal input source, the following parameters have to be
set viathe Custom Inputs dialog:
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Custom Inputs

Available custom inputs:

"W  weww

Selected custom input parameters:

pxgfl2004
baudot
pocsag
vital2000

Parameter

MName

Device

Part

Format

Sampling Rate (Hz)

Channel

VITA-49 Event Tag Size (bits) [0]
VITA-49 Channel Tag Size (bits) [0]

VITA-49 Ttem Packing Field Size [bits) [16]

VITA-49 Data Item Size [bits) [16]
VITA-49 Repeat Count [1]
VITA-49 Vector Size [1]

VITA-49 Data Sample Format

VITA-49 Data Item Format [Signed Int]
VITA-49 Sample Component Repeating [Ma]

VITA-49 Link Efficient Packing [Na]
VITA-49 Stream ID [0]
VITA-49 Radio Link Packets [Na]

Value

vital2000
Metwark

12000

VITA-49

43000

Left & Right (1Q)
0

0

16

1

1

Real
Signed Int
Mo

Mo

0

Mo

” Cancel “ Apply
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Input Parameter \Value—l

Input Name The name of the custom input

Device Select Network inthe list .

Port number Enter the a port number. The data source must be configured with the same port nu m-
ber.

Format Select VITA -49.

Sampling Rate (Hz) The sampling rate used by the data source

Channel In the list box the channel(s) to be used are displayed: Mono , Left , Right , Left +
Right (PCM) and Left & Right (IQ)

VITA-49 Event Tag Size The size (in bits) of the VITA -49 event tag. This parameter is ignored by W -CODE.

VITA-49 Channel Tag The size (in bits) of the VITA -49 channel tag. This parameter is ignored by W -CODE.

Size

VITA -49 Item Packing The size of the item packing field. This field contains the event tag, the channel tag and

Field Size the data item, so the size must be at least (Event Tag Size) + (Channel Tag Size) +

(D ata Item Size).

VITA -49 Data Item Size The size of a data item. The data item contains the actual sample data.

VITA -49 Repeat Count The repeat count. It is not supported by W -CODE and should be set to 1 as default.

VITA -49 Vector Size The vector size. W -CODE does not support vectors, so this value should be setto 1 as
default.

VITA-49 D ata Sample VITA -49 supports the following data sample formats:

Format

1 Real: Real samples. Each sample consists of 1 data item.

1  Complex Cartesian: Each sample consists of 2 data items, which are the real
and imaginary parts of a complex number.

1  Complex Polar: Each sample consists of 2 data items, which are the vector
length and the angle of a complex number.

VITA -49 Data Sample The format of a data item. VITA -49 supports the following data item formats:
Format .
1  Signed Integer.

Signed VRT (1 -6 bits).
Unsigned Integer.
Unsigned VRT (1 -6 bits).
IEEE 754 Float (32 bits).

1 IEEE 754 Double (64 bits).

1
1
1
1

VRT is a special floating -poiint format of VITA  -49, using 1 to 6 bits for the exponent and
the rest for the mantissa. Using VRT instead of one of the IEEE formats can reduce the
amount of TCP/IP data stream, and save streaming bandwidth.

VITA-49 Sample Co m- Sample Component Repeating. Not supported by W -CODE.

ponent Repeating

VITA -49 Link Efficient This flag decides if data items should be packed to reduce t he data size in some cases.
Packing

VITA -49 Stream ID The VITA -49 stream id. Stream IDs are accepted but ignored. No filtering is done.

VITA -49 Radio Link Enables the use of VITA -49.1 packets. Those packets, in addition to normal packets,

Packets contain a uniqu e identifier at the beginning and also support a CRC. This makes a VITA -

49 link much more robust.

Note: The VITA -49 parameters are default values. If a matching context packet is received that contains a
data stream format description, those values are overwritten by that context packet.
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Edit a Custom Input

Select the custom input from the input list on the left in the Custom Inputs dialog. For instance, select
the baudot entry, which is a file input.
rCustDmInput:. .- e ww - Mj

Available custom inputs: Selected custom input parameters:

pigfl2004 Parameter Value
baudot
pocsag
vital2000

Mame baudot

Device File

File Path [1ous\EAUDOT 75 BD, EX. YWD, Lw.wav ][]
Repeat Yes

Channel Monao (Single Channel)

H Delete ] [ OK ][ Cancel ” Apply ]

Now it is possible to modify the parameter values in the parameter table on the right.
For instance, the  Input Name orthe Channel parameter value can be modified.

Even the Device value can be changed from File to Network . By changing the device the new device -
related parameters will appear in the paramet er list and the parameters of the old device will disappear.

By pressing the  Apply button, the changes will be saved for the specific custom input.

The XML file Customl nputs.xml , located inthe Config directory, is updated by pressing the Apply but-
ton.

Imp ortant:  After modifying custom input parameters, press the Apply button; otherwise the changes will

be lost.

Delete a Custom Input

Select the custom input to delete in the Input list (left table) and press the Delete button. This will r  e-
move the custom inp  ut from the XML file ~ Customl nputs.xml ,located inthe Config directory.

Selecting a Custom Input

The user defined custom inputs can be selected via the Signal Input dialog. The dialog can be opened via
the Demodulator menuds &put.r yor by double -clickingthe Input status bar field at the right bo t-
tom of the GUI.

The screen shot below shows the Signal Input dialog including four user defined custom inputs at the
end of the list.

Signal Input L&J

AF (LEFT)
AF [RIGHT]

AF (LEFT=RIGHT)
1Q (LEFTERIGHT) 3

pocsag
vital 2000 2 Cancel

| »
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Custom Al phabetseé

Custom de fined alphabets are also available. This feature allows the user to add alphabets of his own cr
ation that have not been defined by WAVECOM, and to add variants of existing alphabets.

Only 5 -hit alphabets are accommodated, and the number of custom alphabet s is limited to 16.
A Alphabet Translation Table ==
Saveds | save | Delets | Undo |
Alphabst  [1T8_2 LATIN ~|  Update List
Fort  [wavecam Uricods +| witng Direction & LefTcRight
" FightToLeft
System |5 kit ™ Transparent
Control Characters

o Letters " Figures " Third Letters Shift hd

[ Cuent [ Mew [- B
1 65 A 63 & 5 &
2 66 B 66 B 7 a
3 67 C 67  C |2 32
4 68 D 68 D 33 !
5 69 E 9 = 34 "
& 0 F 70 F 35 #
7 71 e 71 @ « 36 $
8 72 H 72 = 37 %
9 73 1 73 1 38 4
10 74 3 74 J 39 !
11 75 X 75 K 40 (
12 76 L 76 L 41 )
13 77 M 77 M 42 #
14 78 W 78 N 43 +
15 72 0 79 o T 44 . 52
0 Find I HexView 0 Find

[ Showall
Resel - Refiesh

The Cust om Al p h admed bexdisplays a number of input fields:

i Clicking Sav e Agapéns adialog box, in which to enter a name for the newly created translation

table. Press OK to close the dialog box and save the new translation table. The translation table
contains the actual values set in the Alphabet Translation Table dialog. The name of the new

table appears inthe  Alphabet combo box and a new .xml file with the name of the table is crea
ed containing the table data.

U Pressing Save stores the current dialog settings to the translation table that is active as shown in
the Alphabet combo box. The data is stored in the related .xml file.

i Clicking Delete deletes the active translation table.

i Pressing Undo will replace the new, user selected values in the dialog box with the values stored
for the current alphabet.

U The Update List is used to add the user created alphabets to the list of alphabets. By pressing the
Update List  button, the Alphabet directory is searched for .xml files related to new alphabet. If a
new one is found the list and the Alphabet combo box are updated.

i The Alphabet combo box shows the names of all translation tables. By selecting an entry the
stored data for the specific t ranslation table are displayed. Note that the most recent changes to

the current alphabet are not saved until Save is pressed.
i Select the font that is used to display the translation tables by pressing Font .
U The Alphabet list control (left list) displays t he characters defined for the current alphabet. The

first column shows the position index in the alphabet for the characters. The second column (

rent ) shows the currently defined value of the character at the selected position. The third column
(New ) sh ows the user defined character value. By pressing the Save button, the Current
becomes the New value.

i The Font list control (right list) displays all the characters defined in the selected font. The first

column shows the decimal or hex character val ue. The second column ( Symbol ) shows the cha

acter. Selected characters are copied to the selected rows in the Alphabet list by pressing the
row (&) button.

i Using the Writing Direction radio buttons , a LeftToRight  or RightToLeft  output direction of the

decoded text may be selected

t-

Cur-

value

r-
Ar-
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i The System combo listis used to set the length of the codeword for a user defined alphabet. The

present version allows only 5 -bit alphabets.

i Click Transparent  to select if control characters are to be displayed in the decoded text.

i Depending on which radio button, i.e. , Letters, Figures or Third, is selected, the letters, figures
or third shift control characters of the current 5 -bit custom alphabet are displayed in the list co n-
trol.

it The Control Characters combo box contains th e control characters that can be added to an a I-
phabet, i.e. , the Letters Shift , Figures Shift , Third Shift , Unperforated Tape , Space ,
Linefeed and Carriage Return characters. Select a character, then press the Arrow (&) button
to copy the selected characte r to the selected row in the custom Alphabet list.

i The Arrow ( &) button is used to move characters to the translation table. Press this button to
copy the selected character in the Font table, or the selected entry in the Control Characters
combo box to th e selected position in the Alphabet table.

i The Find button and the edit box to the left of the button are used to find a character (decimal or
hex value) inthe  Alphabet or Font table.

i Press Reset toreplace all character values in the custom Alphabet | i st with 606

i Press Refresh to reload all characters of the current font and update the display. This feature is
useful when the font has been changed.

i Pressing Hex View to display the hex value for all characters; otherwise, decimal values are used.

i When Show All is enabled, the positions of undefined characters are displayed in the Font char-
acter table.
i Press the OK button to close the window. Recent changes are not saved - if the latest changes

have to be saved, press the Save button before pressing OK

SR Fine Tuning

Sound card sampling frequency accuracy is much more critical for sophisticated digital modes compared to

the simple BAUDOT or SITOR modes. The built -in SR Fine Tuning feature can be used to correct errors
that are i ntroduced by an inaccurate soundcard sampling frequency (the tolerance of soundcards can be a

few hundred parts per million).

Sample Rate Fine Tuning l&,l
Fine Tuning ¥alue  1.000000 =
Step  0.000007 -
h

SR Calibration

To check the error of you soundcard, use analysis software that is able to calculate the deviation of the
sample rate in ppm. Try to avoid sound cards that a re completely out of tolerance.

When W -CODE uses low -cost sound cards as a signal source, sampling frequency errors will most likely
occur. For commonly available sound cards, the sampling frequency may vary up to one percent of the
nominal value. This behavior prevents decoding or introduces additional errors. Complex signals like the

MIL - Standard and STANAG waveforms are heavily affected.

In previous versions of W -CODE t he fASR i feeafwmiengvas used to correct the
adjusting the rate was very difficult due to a substantial time lag between the adjustment taking place and
the display being updated. To remedy this problem, figuranew f ea

tion | SR Calibrationo. The new feature wutilizes an AM demo
reference signal - the output, which resembles a fax image, is displayed in a calibration window. The d e-
gree and the direction of slanting of vertic al lines are a measure of the amount and the sign of the devi a-

tion between the sound card sampling frequency and the reference signal. The values are stored and used
for all future decoding.

Signal thresholds can be set with a tunable band pass filter, whi ch may be placed anywhere in the spe c-
trum with the desired bandwidth. The settings affect the blurring of pulse edges.
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Reference signals which may be used include weather fax transmissions and time signals, e.g. , CHU,

DCF77, MSF, HBG etc. For instance, CHU transmits a short tone pulse every second. If the band pass filter

is tuned to the frequency of this tone, a straight, vertical line will be visible if the sampling rate of the

sound card is correct. If the line is slanted to either side the sampling rate is offset. To adjust the sa  m-

pling rate, use fAOptions | Fine Tuneodo untencesigndlisstraight t i cal | i n

Example: CHU signal

WAVECOM W-CODE - W-CODE Calibration - Card 1
Ele HF-Modes VHE[UHF-DIR VHF/UHF-SUB Solelte Modems Cptions Cemodubdor Favorites Conhiguraton Yew Widow bel
jcaLERATION Traffic

011 15| T o] o] ||| gltel-| | B 5| lrm ]

W-CODE Calibration - Card 1

(e8] 414 Bz al

746 953 1160

o 250 soo 780 1000 1250 1500 1750 2000 2250 2500 2950 3000 3250 3500 3750 4000 [Hz]

oemodetoe: AM P Barwidh: 500 He Center: 953He offseti DiHe Irput: 4F (LEFT)

First adjust the center frequency and the bandpass filter settings. You will notice that the ver tical lines are
skewed.
Press fAO0Options | Fine Tuneéd and use the slider to adjust t}

to the time axis of the calibration window.

WAVECOM W-CODE - W-CODE Calibration - Card 1

Traffic
D\ B| % @[ 5| 4] 5] 2] Mode| Analysis| «|-|~| x|~ | & @IMEIEE| 2] Lile2) aRlE)) ox

EP S LSS LSS L LS ST LTSS LSS LSS S aemrat
EPL L L LLLL LTSS IS LSS S LFL S LTSS SS LSS S S T 7777
- = z ——————

Fine Tune X

) 240 son 750 1dbo 1250 1800 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 [He]

Demodator: AM PB Barchwidth: S00Hz Center: 953 He Offset: 0 e Ingas: 4F (LEFT)

)

Note: The full range of the AfFine Tuneo process is 0.19% deavrigaetri otnh.a nF otrh idse vu
Tuneo repeatedly until the desired effect has been achieved.
If you succeeded in correcting the sampling rate, i.e. , the vertical lines have been straightened and are

perpendicular to the time axis, reppvaleess AOKO to save the measu
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WAVECOM W-CODE - W-CODE Calibration - Card 1 =15
fe WF-Modes WFIUW-OR WWFUNF-SUE Satelte Modems Cpbiors  Cemodiltor Favcrkes Corfigraton Yew Wdow el
caummaTion Taffc 1534

D58 |8| 5| 45| B|| Mode| Analysis| |- || &lit]~| 2| SR 2 ol gkl] o« ox -+ mmmm

=1 A MM MVAAAAD

° 250  sio 750 1000 1250 1500 1750 2000 2250 2500 2950 3000 3250 3500 3750 4000 (Hz]

As the sampling rate calibration feature utilizes an AM demodulator, input level should be as high as po s-
sible, resulting in a high I evel of contrast which fawgilitat

Il ator o menu t o aahjandsffsett he AM g

These two f unc3RFneRuhingtoi easnSR Gélibraton 0) ar e not avairAChRbWePCwhen W
is used.

View Menu
Window Help

Mode Back
Mode Forward

WAVECOM Alarm Monitor
WAVECOM Serial Link

Toolbar
Status Bar

WAVECOM Toolbar

Level Indicator

Spectrum Indicator

Decoder Status Bar

Demodulator Status Bar

RSN NE SRS E SN SRS

FFT/5onagram QON/OFF

In the View menu the visibility of each individual status and indicator element may be enabled or dis a-
bled. A checkmark indicates that the element is enabled. A disabled element is not deleted, but may be
made visible at any time.

Window Menu
[Window ] Help

New Window

Cascade
Tile

Arrange Icons

v 1W-CODEText - Card1

Using the Window menu new output windows may be opened and organized.

Help Menu

For context sensitive help on a menu item, use F1 on the item.
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Contents

Selecting Contents opens the online help system.

Help on clicked buttons, menus and windows are then available.

WAVECOM on the Web

Contents |

www.wavecom.ch \

About W-CODE... |

Contents  access the decoder help file.

www.wavecom.ch links to website of WAVECOM.

About W-CODE

About W-CODE ==
w-CODE
Yersion 14.0.0

CODE
Build 5543, 10.Jul 2024

Copyright € 1995-2025 WAYECOM ELEKTRONIK AG.
Al rights reserved.

Displays information on softwar e version, build number, and release date for the installed application.

Other GUI Elements

Toolbar

‘DD“’E 55 Mg ‘@\

Allows access to file, print and search operations. Most functions on this toolbar are also available from th e
File menu.

If the mouse is resting for more than approximately half a second on a button, a label with the name of
the function is displayed (tool tip). In addition a short help text is displayed on the system status bar.

Depending on the active mode, bu ttons for which the corresponding function is not available are grayed.

WAVECOM Toolbar

(Mode] [nayss] = v = & BMEE 2 %1 o

The selection of the most important decoder functions is facilitated by toolbar buttons. Operation is ident i-
cal to the use of the menu bar.

If the mouse is resting for more than approximately half a second on a button, a label with the name of
the function is displayed (tool tip). In addition a short help text is displayed on the system status bar.

Depending on the active mode, buttons for whi ch the corresponding function is not available are grayed.
Mode Mode Selector
Analysis Analysis Selector
= Back - go to last decoding or analysis mode
- History - select one of the last decoding or analysis modes from this drop down menu.
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gy

v
Feo
]

EFR
ARQ-E
FFT HF

Clear

Go Forward in the history list after going back in the history list

nn Classifier
CL
N Classifier Code Chec k
[
Start/Stop Classifer
FSK Auto Tuning
Ve
FSK Analysis
FFT Analysis

*

Sonagram Analysis

Waterfall Analysis

4 Resync Mode
i Y|
~u Toggle Letter/Figure

~F

FE Maximize Passband

A

e Media Player/Recorder

REC

Live Voice

o W-CLOUD Device Settings, to show traffic statistics of a W-CLOUD device and to enable / disable the
— output of signal from a remote W -CLOUD station to the local speaker

Level Indicator

+ [T

Click on the Gain icon to adjust the input to the correct level. Gain adjustment must never turn on the
red bars of the level indicator.

Spectrum Indicator

50 Hz a 50 Hz
The Spectrum Indicator is a tuning tool consisting of a bar graph, increasing frequency from the left to
the right, which displays the frequencies of the incoming signal . For FSK signals the mark and space fr e-
qguencies are displayed. For PSK signals the carrier is dis played.

Decoder Status Bar

‘EAUDOT Baudrate: 250.00 Alphabet: [TA2-Latin MNOR Traffic Bit Inv Mask: 00000 18:40:54

The Status Bar  displays decoder status information.
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Double -Clicking on Status Bar Fields

Double -clicking the status bar fields will open the corresponding dialog box. This facilitates the use of the
decoder software.

A double -click on the shift field, baud rate field, frequency shift field, etc. of the demodulator status bar
open s the corresponding dialog box.

Selecting a field will not terminate the active mode. As far as possible, value changes will be implemented
immediately, without the interruption of data acquisition.

Demodulator Status Bar

Demeodulator: DXPSK PB Bandwidth: 400 Hz Center: 1859 Hz Offset: 0 Hz Input: AF (LEFT)
The De modulator Status Bar displays information about the status of the DSP demodulator
Double -Clicking on Status Bar Fields

Double -clicking various status bar fields will activate the corresponding dialog boxes. This facilitates the
use of the decoder software

A double -click on the shift field, baud rate field, frequency shift field etc. of the demodulator status bar
opens th e corresponding dialog boxes.

Selecting a field will not terminate the active mode. As far as possible changed values will be immediately
used without interrupting data acquisition.

SAT Frequency Tuning Bar

The SAT Frequency Tuning Bar simplifies frequency selection for the satellite modes. In Receiver and
Satellite Settings the user has the ability to stor e the center frequency of the down converter.

The SAT Frequency Tuning Bar box displays a number of inputs and controls:

Freauency K] (EN0) ZZX0) BXOXE)] += ster[@ 5000 ~| wemory [e=|[=b[[DEL[Edi]| 3609280000 - tdma1 - | B4

Frequency e 1154 1]450J000] User entry field for the real frequency.

In modes with automatic frequency setting the automatically set
frequency is  shown .

Step % so0n - Spinner to incr  ease or decrease the frequency.

List box to select the frequency step for the spinner

Memory Retrieve a frequency from the selected memory entry
-p Store the current frequency to memory. You will be prompted for
a name. The current frequency will be replaced by the new fr e-
quency .
Delete the contents of the selected memory position
Edit the name of the memory entry
| 1541480000 - Provider B j List box containing memory entries
1541480000 - Provider B
1541450000 - Provider A
M % Sort buttons for numerical or alphabetical sort of the list box e n-
£ tries .
NCSC - Auto Only available in SAT -C-TDM mode. Please, refer  to the manual

[# NCSC-Auto section on SAT -C-TDM.
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The SAT Frequency Tuning Bar display elements are mode dependent.
There are three different variations of the frequency bar:

SAT -B, SAT -M, SAT -mM

R 55512200 008

Display of the real frequency. Direct tuning is disabled.
SAT -B-C-TFC, SAT -AERO -P, SAT -C-TDM -EGC, SAT-C-TDMA

quuem mm Hz Step @] 5000 | temory [4=[= |DEL|Edid| 1541450000 - SAT-C-TDM-EGC = %]%”

Display of the real frequency, frequency memory and step. Direct tuning is enabled.

SAT -C-TDM

| rreauency ] Y] CIE (OIoJ0] #: steo |8 [5000 =] wiemory [e=]=b [oer]Eaid| 1539995000 - TOM-TRAF =] B4l = nescaute

Display of the real fr equency, frequency memory and step. Direct tuning is enabled. NCSC -Auto tuning
can be selected.

Waterfall SAT, FFT SAT, Sonagram SAT

| Frequencym Hz Step% |5|]|]|] -

Display of the real frequency and step. Direct tuning is enabled.

The C-band or L -band frequency range depends on the system context set up in the Receiver and Satellite
Settings .

XML Frequency Memories File

All frequencies are stored in XML files c:\Users\ Public\Documents \WAVECOM\ <Product> \. Each mode has
a XML file containing its cor  responding settings. In addition to frequency entries, the watch list, desired

services, NCSC -Auto status (only for SAT -C-TDM) and demodulators used (only for SAT -AERO-P) are
stored in these files.

The illustration below shows an example of a XML file for the SAT -C-TDM mode, including w  atch list and
memory positions.

<?xml version="1.0" encoding="UTF-8" ?>
- =SATSettingsList>
- <SATSettings CardSerialNo="0704078620" NCSCAuto="0n"=
=Service sDATA</Service >
- <FreqList>
<Entry Name="test" Value="1539544000" />
<Entry Name="TDM-TRAF" Value="1539995000" />
<Entry Name="aorencsc" Value="1541450000" /=
<Entry Name="SAT-C-TDM-EGC" Value="1541450000" />
</FregList=
- «<MesIDWatchlist All="no">
- <MesIDList Active="yes"=
<MesID>12345</MeslD =
=<MesID=>212121</MesID=
<MesID >6789</MesID =
</MesIDList>
- «MesIDRangeList>
<MesIDRange Active="no" Begin="0" End="0" />
<MesIDRange Active="no" Begin="0" End="0" /=
<MesIDRange Active="no" Begin="0" End="0" /=
<MesIDRange Active="no" Begin="0" End="0" /=
<MesIDRange Active="no" Begin="0" End="0D" />

For SAT - AERO-P a frequency entry contains the demodulator used on a particular frequency.

<Entry Name="aero5" Value="1541450000" Demod="DPSK" Baud="1200.00" /=
<Entry Name="aero?" Value="1545030000" Demod="DPSK" Baud="600.00" />
<Entry Name="aero6" Value="1545045000" Demod="DPSK" Baud="1200.00" /=
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In multi -card systems, each card has its own section in the XML file.

The user may edit these files by hand, however it is recommended to use the SAT Frequency Tuning Bar.
The installation package contains example XML files for each mode.

FFT/Sonagram Context Menu

Pause Graphics

Tuning Cursor

Bandwidth...
Average Factor...
Window Type...
Period...

Peak Hold...
Display Settings ...

v | Grey
Hot
Coal
Copper
RGB

Pause Graphic

Freeze the FFT or Sonagram Window.

Tuning Cursor

Show the 8 green cursor  -group in the FFT or Sonagram Window for tuning (multi  -carrier) signals
Bandwidth...

To select a display bandwidth use Bandwidth ~ from the context menu or double -click on the  Bandwidth:
field on the demodulator status bar. For the Tuning Sonagram / FFT bandwidths of 0.5, 1.0, 2.0, and
4.0 kHz are available. For the Analysis FFT/Sonagram bandwidths of 0.5, 1.0, 2.0, 4.0, 24, 48 and 96 kHz

are available.

Bandwidth (Hz) - [
500
1000 Cancel
2000 Carm]

4000

24000
48000
56000

__1

Average Factor

After choosing an  Average F actor from the context menu, the average of up to 64 measurements may

be displayed at each step. A value of "1" turns averaging off. The averaged display of several measur e-
ments is very helpful when monitoring MFSK and FDM transmissions or during heavy fad ing. The avera g-
ing function may also be selected by double -clicking the Avg: field in the upper status bar.

Wi ndow Typeé

Four window functions  Rectangle , Hamming , Hanning and Blackman may be selected. The selection of

a window type influences the accuracy of the signal spectrum measurement. Good frequency resolution is
obtained using the rectangular window, however the rectangular window also causes heavy distortion due

to its poor side -lobe suppression characteristics. A window should be chosen according t o the ues
quirements; each window type has its own characteristics as listed below.

The user should be aware that changes in the received signal can cause the display of spurious spectral

lines or aliasing ("false" frequency display) in FFT measuremen ts. Depending on the keying frequency and
the magnitude of the frequency shift, the aliased frequencies may even be stronger than the desired si g-
nal.
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Window Type Signal Type Frequency Resolution Spectral Leakage Amplitude Accuracy
Blackman Random Poor Best Poor

Hamming Random Good Fair Fair

Hanning Random Good Good Fair

Rectangular Transient Best Poor Poor

Period...

From the Period menu the time unit per measurement may be selected. The lowest value is 50 ms corr e-
sponding to 20 F Hipes vatue of FODO0 ms A measurement is done once every 10 se c-
onds.

Peak Hol dé

For easy tuning, switch on Peak Hold in the Options menu on. The tone spectrum appears in the FFT

window after a short delay and the frequency range can be changed as requir
shown below.

ed using the cursors as

=X

Cancel

Peak Hold

If you select max Decay, then a decay value can be set. This allows to use the peak hold functions during
thunderstor ms or if tuning the receiver.

Max Decay

1 10 dbss

Display Settings é
To configure other parameters of the FFT, select D
=)

Base level (dB}): J 60 dB

isplay Settings.

Display Settings

240 0
Range (dB}): |j 60 dB

30 240

FFT length (Pt):

The sliders "Base level" and "Range" control the dynamics of the FFT. "Base level" sets the minimum level
that is visible in the FFT display. "Range" is the difference between the maximum and the minimum level.

With "FFT length”, the nu  mber of points used to calculate the FFT can be set. A longer FFT length leads to
increased resolution in the frequency domain. This can be useful in analyzing OFDM signals, where it is a I-
so recommended to select a bigger average factor to reduce the noise shown in the FFT.

Color S chemes

Select between Grey, Hot, Cool, Cooper and RGB.

Mode Selector

Full-screen menus are available for modes and analysis tools. Click on the Mode Selector Button
toolbar to open this menu. Modes are available in alphabetical order. Click on a mode to start it. From the
top row tabs analysis tools may also be selected.

in the
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If a mode is already active it will not be terminated or halted by opening the full -screen menu. Click on
Cancel orthe Close button to leave the menu.

The descriptions of the operating modes in another section of this manual are arranged in alphabetical 0 r-
der.
HF Mode Selector
HF Mode Selector E@@
Transmission Type: -
Fsk
[ ALS ] [ ARQ-E I ARQ-E3 ][ ARQ-M2-242 || ARQ-M2342 || ARQ-M4-242 |[ ARQ-M4342 |
[ ARQ-N ] [ ARQE-90 I ARQS-98 ] [ ASCI | [ autospec | | BAUDOT I BR5028 |
[ Buesascn || CHU ][ cs-11 ] [ as-14 ][ CI5-36-50 ] [ CI5-50-50 ] [ copan-seLcaL |
[ Cv-786 ] [ DGPS ][ DUP-ARQ | [ DuP-ARQ-2 | [ DuP-FEC2 || EFR ][ FEC-A ]
[ cMDss /psc-HE ] | G-TOR ][ GW-FSK ] [ HC-ARQ ][ HNG-FEC ] [ MD-674 ][ Packer3o0 |
[ PACTOR ] [[_pactor-FEc ] [ POL-ARQ ] [ RUM-FEC ] SI-ARQ ] [ S1-AUTO ] SI-FEC ]
[ _smor-ARQ | [ smomAuto | [ smomR-FEC | [ sPREAD-11 | [ sPREaD-21 | [ sPREADSL | [ SWED-ARQ |

VISEL

MFSK

[ ALE-400 ] [ ALIS-2 ][ AUM-13 ] [ as3s ][ coqueters | [ coqQuElET-13 | [ coqQUELET80 |
[ F18 ] [ 1caoseicar ]| MF5K-8 ][ mFsk1s ][ mFsk-20 ] [ OLIVIA ] [ Piccoto-mks |
[__Piccoto-mkiz ] | SP-14 ] THROB ][ THROBX J[ Twmeex ]

PSK & OFDM

[ mrrps ][ cHmaza || as-12 ][ cover2 ][ ciover2o00 | [ cLOVER-2500 | [ CODAN-CHIRP |
[ copamsaziz | [ copansoor |[  cw-ofbm | | GW-PSK ][ Pactormt | [ PACTORI-AUTO | [ PACTORILFEC |
[ _pactorm ][ Pactors || PSK-AM ] [ PSK-10 ] PSK-31 ] [ psk31FECc ]| PSK-63 ]
[ PSK-63F ] [ PSK-125 J[L__ _pski2sF ][ psk220F ][ PSK-250 ] [ ROBUST-PACKET |

MIL-STANAG
[ HF-Acars | [ unk11(ClEw) | [ UNK11(SLEW) | [ MIL-188-110A | [MIL-188-110A-MOD | [ MIL-188-1108 | [MIL-188-110-16TONE|

[MiL-188-110-39TONE| [ miL-188-141A | [ MIL188-141B | [ MIL-M-55529A | [ sTANAG4285 | [ STANAG4415 | [ STANAG-4481-FSK |

[ STANAG4481-PSK | [ STANAG-4529 | [ STANAG-5065-FSK |

Graphic
[ owmorse | [  FEDHELL  |[  FM-HEL | [ PRESs-FAx || 55TV ] [ WEATHER-FAX |

o Came )

HF Analysis Selector

r B
HF Analysis Selector ==
Classifier
[ Classifier ] [ Classifier Code Check ]
Frequency,/Time
[ FFT | [ FFT&sonagram |
[ Sonagram ] [ Waterfall ]
FSK
[ FSK Analysis ] [ FSKcCodeCheck |
MFSK

[ MFsKanalysis | [ MFSK Code Check |

PSK
[ PsksymbolRate | [ PskPhasePlane |

PSK Code Check

MIL-STANAG

MIL-STANAG Code Check

Miscellaneous

[ Autocorrelation Bit Correlation |

J [
[ Bit Length Analysis ] [ Demod. Bitstream ]

Close
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VHF/UHF-DIR Mode Selector

VHF/UHF-DIR Mode Selector [ = | & |23
f AI5 ] [ APCO-25 |
[  bpcssecar | DMR |
[ dPMR ] [ ERMES |
[ FLEX ][ Gowarsesc |
[ moBmexso0o | | NXDN |
[ packeToeoo | | POCSAG |
[ TETRA | [ TETRAPOL |

VHF/UHF-DIR Analysis Selector

WVHF/UHF-DIR Analysis Selector 12200

Classifier

[ Classifier | [Ciassifier Code Check|
Frequency/Time I
[ FFT ][ FFT & Sonagram ]
[ Sonagram ] [ Waterfall ]
[ Oscilloscope ]

FSK

[ Fskamalysis | [ FSKCode Check |
PSKE

| PSKSymbolRate | | PSKPhase Plane |
Miscellaneous

[ Autocarrelation ][ Bit Correlation ]
[ Bit Length Analysis ] [ Demod. Bitstream ]
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VHF/UHF-SUB Mode Selector
VHE/UHF-SUB Mm@gu

Digital modes

ACARS ] [ ATIS ] [ BIS

MPT-1327 ] [ NMT-450 NWR-SAME

!
[ FMS-BOS | [ GMDSs/DSCVHF | [ MOBMEX-1200
[
[

PACKET-1200 | | X.25 ] [ zvervoew

SELCAL analog modes
CaR-1 ] [ ] [

cam J [ J [
J [ J [
J [ J [
J [ J [
J [ J [

VHF/UHF-SUB Analysis Selector
rVHFfUHF—SUB Analysis Seledor__l‘glﬂu

Classifier

( Classifier | [Classifier Code Check|

Frequency/Time

[ FFT ][ FFT & Sonagram ]
[ Sonagram ] [ Waterfall ]
FSK
[ Fskénalysis | [ FsKCode Check |
PSK

[ PsKSymbolRate | [ PSKPhase Plane |

Miscellaneous

[ Autocorrelation ][ Bit Correlation ]

[ Bit Length Analysis | [ Demod, Bitstream |

SELCAL Analysis

Satellite Mode Selector

Satellite Mode Selector ol = =4
L-Band
[ satAerop | [ saT-AEROC |
[ SAT-B ][ satBDatA | [ saTBFAX | [  sATBTEL |
[ SAT-BJELEXMM | [ SAT-BJELEX-SM | [ SAT-B-HSD | [ sAT.mM-HSD |
[ satcmom | [ saTcTDM-EGC |
[ SAT-M ][ saTMDATA | [ saTM-Fax | [ saTMTEL |
( SAT-mM | [ SAT-mM-DATA | [ SAT-mM-FAX | [ SAT-mM-TEL |
C-Band
[ sarcioma | [ saTBCIFC | [ SATB-CHSD | [ SAT-mM-C-HSD |
[ saTAEROR | [ SAT-ARROT |
Miscellaneous
[ AmsaTPsD | [ NOAA-GEOSAT | [ ORBCOMM
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Satellite Analysis Selector

-
Satellite Analysis Selector .@ﬂu
Classifier
Frequency/Time
’ FFT ] ’ FFT & Sonagram ]
’ Sanagram ] ’ Waterfall ]
Oscilloscope
F5K
FSK Analysis
PSK
[ PsksymboiRate | [ PskPhase Pane |

Miscellaneous

Autocorrelation H Bit Correlation ]

| Bit Length Analysis | [ Demod. Bitstream |

Close

FAX & Modem Mode Selector
Fax & Modems Mode S_@lﬂu

Half-duplex

E Half-Duplex Auto Mode j
[ Faxeswvaz || Faxesvamter || Faxcsvae |
[ FaxG3vashax | | Bell103 ] [ Bell2124 ]
[ V.21 | [ w22sv2smis | | V.23 ]
Full-duplex

[ Full-Duplex Auto Mode ]
[ wassvaeois | [ wa2svazeis | | V34 ]
[ V.90 ] [ Va2 ]
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FAX & Modem Analysis Selector

Fax & Modems Analysis Selector |[E=0E=0

Frequency,/Time

[ FFT ][ FFT & Sonagram ]

[ Sonagram ] [ Waterfall ]

Oscilloscope

FSK

FSK Analysis
PSK
[ PsksymbolRate | [ PSkPhasePlane |
Miscellaneous
[ Autocorrelation ][ Bit Correlation ]
[ Bit Length Analysis ] [ Demaod. Bitstream ]

Close

L=;

Passband Filter Support

Perfect signal processing (filtering) is essential for best decoding results, which are achieved by using the

correct filters in the receiver. Doing so prevents blockin g effects from strong nearby signals. However co r-
rectly processed signals may be unavailable, e.g. , when a receiver does not offer optimum filters or when

using recorded signals. To overcome these obstacles additional passband filters are included in the

WAVECOM decoders to assist the operator in separating signals within the analyzed frequency spectrum.

In the WAVECOM GUI a passband (PB) tuning bar is placed below the tuning FFT window. If tuning FFT is
not available, as is the case for some modes, the par ameters can be set in the Demodulator Menu

For many modes the parameters PB Center , PB Bandwidth and Center can be individually controlled
(see the table below).
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Item PB Conf. RENMEITS

DSP + Freely configurable

AM + Freely configurable

Ccw + Freely configurable

GFSK + PB center frequency controlled from offset frequency setting

FFSK + PB center frequency controlled from offset frequency setting

MARK -SPACE - PB automatically adjusted depending on center, shift and speed

MFESK - Individual tones are  filtered and PB automatically adjusted depen d-

ing on tone spacing, center and speed

DTMF - Individual tones are filtered and PB automatically adjusted depen d-
ing on tone spacing, center and speed

BR6028 - Preconfigured filters that cannot be changed. The location of the p  i-
lot tone can be manually set

BPSK + Freely configurable

QPSK + Freely configurable

OQPSK + Freely configurable

DPSK - PB bandwidth automatically adjusted depending on center, shift and
speed. The center frequency can be manually set

DXPSK - PB bandwidth automatically adjusted depending on center, shift and
speed. The center frequency can be manually set

DBPSK - PB bandwidth automatically adjusted depending on center, shift and
speed. The center frequency can be manually set

DQPSK - PB bandwidth automatically adjusted depending on center, shift and
speed. The center frequency can be manually set

D8PSK - PB bandwidth automatically adjusted depending on center, shift and
speed. The center frequency can be manually set

D16PSK - PB bandwidth automatically adjusted depending on center, shift and
speed. The center frequency can be manually set

1Q + Freely configurable

ANALYSE + Freely configurable

FFT - No filtering implemented

TIME - No filtering implemented

OFDM - No filtering  implemented

SUBTONE - No filtering implemented

DISCRIMINATOR - No filtering implemented

EXT-DEM - No filtering implemented

BYPASS - No filtering implemented

The PB parameters can be set to maximum bandwidth (switched off) with the Maximize Passband but-
ton.
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Analysis Tools

FFT

The real -time FFT analysis is a powerful spectrum analysis tool based on Fast Fourier Analysis (FFT), ope r-
ating in real time with a 4096 -point resolution. The signal is digitized, saved and its frequency spectrum
calculated and displayed.

The measurement is started by selecting a bandwidth. The display of the frequency spectrum has a linear
scale and covers a dynamic range of 60 dB. (The internal dynamic range is considerably higher due to the
16 bit A/D converter used, but the configured display resolution performs better in practical use.)

The frame refresh rate averages 10 to 20 pictures per second, allowing even fast signal changes to be di S-
played. The frame refresh rate is however dependent on the speed of the PC and its video card.
File  HF-Modes VHF/UHF-DIR VHF/UHF-SUB Satellite Fax& Modems Options Demodulator Faverites Configurstion View Window Help
FFT HF ‘Window: Hanning Peak Hold: Off Period: 50 ms Auto Avg:1 14:37:54
DS d @ AE @ | [mode [anayss) ¢ w e BM4AHE 2 i @ | -+ mmmm 0Hz OHz
4. FFT - Card 4 (W-CLOUD) [E=R[ECR =
o == &

557 1951 3225

o ‘ . | i ‘

| | ! | | ! ' ! | | ' | '
o 250 s00 750 1000 1250 isoo 1750 2000 2250 2s00 2750 =000 2250 2s00 2750 4000 Hz]

Demedulator: FFT Bandwidth: 4000 Hz Center: 1951 Hz Offset: 0 Hz Input: AF (LEFT)

NUM

To start the FFT, click on the FFT button oruse Analysis | Real -time FFT from one of the menus.

To activate the measurement cursors, click inside the FFT graphics window. The left and right cursors may
be moved around using the mouse. The cursor positions are displayed as absolute frequency values; the
center cursor automatically displays the center value.

To remove the cursors, click on the graphics window again.

When the cursors have been placed in the desired positions they may be moved right or left by moving
the center cursor. By doing this, the measurement of frequency spacing in MFSK and FDM systems is po s-
sible.

A ASpectrum Analysiso tool c @ption b - Speerun Analysis od. uThingll des ol
tect available signals in the analysis (display) bandwidth. All signals will be displayed with their important
parameters (Center and Bandwidth).
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¥, WAVECOM W-CODE - FFT - Card3 =0 ==
File HF-Modes VHF/UHF-DIR VHF/UHF-SUB Satellite Fax&Modems Qptions Demodulator Favorites Configuration View Window Help
FFT HF Window: Hanning Peak Hold: Off Period: 50 ms Auto Avg:1 13:39:59
D5 Wodd % @ [Mode Analysis o BMAEME 2 ok ' 0He 0H:
Y. FFT - Card3 | =3 EoR =)

tas1 a

=

=l

10—

15

20

25|

30

35

s2: center z_sod|wmz; mw 1.500 Xmz

20 S1: center -14.063 kHz; EW 1.589:KB&nter |f. 605 Kiz; BW 2.531 kaz

a5

50

55

56000 m=z
| | ! \ ! i 1 ' ] .
-s0000 -30000 -20000 -10000 o 20000 20000 30000 20000 rz1
Demodulator: FFT Bandwidth: 96000 Hz Offset: -48000 Hz Input: 1Q (LEFT&RIGHT)
NUM

sub -signals are detected as well.

As in the above example, 3 signals are detected in the 96 kHz display bandwidth. In every signal certai

. WAVECOM W-CODE - FFT - Card 3 =3 ==
file  HF-Modes VHF/UHF-DIR VHF/UHF-SUB Satellite Fax8Modems Options Demodulstor Favorites Configuration View Window Help
FFTHF Window: Hanning Peak Hold: Off Period: 50 ms Auto Avg:1 134542
HE e dd % @ | [Mode| (Analysis im @BMAEHE 2 =~ + I 0Hz 0Hz
W, FFT - Card3 {E=8 EoE 5
tas1 @&
o
=
20-]
=
-
.|
|
~+o] s1: center z.752 kmz; BW 05 Hz
.|
—
s 20 =80 (21 2050 1250 1550 1750 2000 2250 2sbeo 2750 2000 2250 FE 2750 1060 [m=z]
Demodulator: FFT Banduwidth: 4000 Hz Center: 1700 Hz Offset: 0 Hz Input:IQ (LEFT&RIGHT)
NUM

For example, in an FSK signal, 2 sub -signals are detected and marked.

The whole spectrum analysis result (all detected signals with their sub -signals) can be saved in an XML file

(File -> Save As Text ) with the time -stamp. All result will be delivered on the XML remote control inte r-
face instantaneously for third -party analysis.

Adjustment of the Offset Frequency

An FFT spectrum calculation can be done from 0 Hz, up to the selected maximum frequency (bandwidth)
The offs et frequency for decoding of VHF/UHF -DIR transmissions e.g. , POCSAG, GOLAY/GSC, or ERMES
must be adjusted to the effective center frequency of the signal, e.g. , 455 kHz.

A bandwidth of 24 kHz from 455 kHz to 479 kHz is sufficient for the measurement range of the FFT.

therefore the offset frequency must be offset to half of the bandwidth. The offset frequency adjustment is
calculated as the IF output frequency (455 kHz)  minus half of the selected FFT bandwidth (24/2 kHz)
Offset (443 kHz) . The measurementr angeis now 443 kHz - 467 kHz.
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For the 455 kHz receiver IF output of a shortwave receiver (e.g. , HF-1000), the offset frequency is first
adjusted to 453.3 kHz to obtain the standard center frequency of 1,700 Hz. The HF -1000 BFO mu st nhow
be adjusted to 1,70 0 Hz.

FFT (HF, SUB, DIR and SAT)

FFT Type Start Frequency End Fregeuncy

FFT HF Offset Frequency Bandwidth

FFT SUB Offset Frequency Bandwidth

FFT DIR Offset Frequency 1 Bandwidth /2 Offset Frequency + Bandwidth/2
FFT SAT Offset Frequency 1 Bandwidth/2 Offset Frequency + Bandwidth/2

Tuning FFT or Sonagram

In some modes a  Tuning FFT or Sonagram is available. The FFT or Sonagram can be used to set the
center frequen cy, shift, and passband filter.

Tuning FSK Signals

A

Bemonibtan 056 o v e Rt 170 n irewe 47 08

Mark and Space are selected with the right and left cursor. The precision of the center frequency is very
important and directly influences the performance of the decoder

After every change, the center frequency and shift are automatically updated.

Automatic tuning is also available. It works perfectly as long as there is only one input signal present in
the spectrum. To apBadshandd iltériSuppod rd, osne eBhfg e

Options can be set using the right mouse button or the context menu (see fiIEFT/Sonagram Context Menu 0
on page 75).Itis possible to remove the tuning FFT or Sonagram in the View Menu
Tuning MFSK Signals

3 W-CODE Ten - Card2 =loes =

A

The highest and lowest tone of the signal is selected with the right and left cursor. The precision of the
center frequency is very important and directly influences the performance of the decoder.

After every change, the center frequency and shift are automatically updated.
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Another tuning cursor group with 8 (green) cursors helps to measure th

tance between multiple carriers in a more convenient way. The 8 cursors can be moved freely. This fe

ture is helpful when measuring signals with non

-equal carrier distance (as CHINESE 4+4 signal).

WAVECOM W-CODE - Text - Card .- Y A AB B aes
File  HF-Modes VHF/UHF-DIR VHF/UHF-SUB Satellite Fax & Modems Qptions Demodulator Favorites Configuration View Window Help

CHN 4+4 Baudrate: 75.00 Carrier: 1930000 Hz v Traffic
:

DS HLS D B8 @ | [Mode [Anaysis] & ~ BMEE ¢ G

Confidence: 96

m oA
o

W Text - Card1

T I I} I [ I I ‘ [ i I [l I 0 T

Demodulator: 1 Shift: 2250 Hz Center: 1030 Hz Offset: 0 Hz

Input: AF (LEFT)

These o ptions can be set u
Menud6 on

Tuning PSK Signals

sing the right mouse button or the context menu (see
Y &) dtés possible to remove the tuning FFT or Sonagram in the

B ootk ren - a2 T oo T ot

A

The upper and lower frequency boundaries of the signal is selected with the right and left cursor. With the

center cursor, the center frequency may be set more precisely.
very important and directly influences the performance of the decoder

After every change, the center frequency is automatically updated and the bandwidth of the signal is set

according to the received mode.

Options can be set using the
on page 75).Itis possible to remove the tuning FFT or Sonagram in the

right mouse button or the context menu (see

e center, bandwidth and the di s-
a_
= [ E) [
SRS
@&
fiIEFT/Sonagram Context
Vie w Menu
=
The precision of the cent  er frequency is
AEET/Sonagram Context Menu 0

View Menu
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FFT and Sonagram

This analysis tool combines real -time FFT and sonagram analysis modes.

Detailed information for each of the analysis tools can be found in the corresponding descriptions, see
AEFTO o n @& aned ASonagram 0 on [B& g e

Options can be set using the right mouse button or the context menu (see fiEFT/Sonagram Context Menu

0

on page 75).Itis possible to remove the tuning FFT or Sonagram in the View Menu

The spectrum analysis tool can be used in the FFT and Sonagram display as well. As in the example below
a STANAG -4285 signal is detected with its sub -signals.

Waterfall

The waterfall analysis produces a three dimensional display of FFT spectra over time, frequency and a
plitude. The waterfall display aggregates many single measurements to 40 displayed spectra. An updated
measurement in the two  -dimensional real -time FFT display only shows a fraction of the data, depending
on the modulation method. In contrast the FFT waterfall display also displays data in the time domain

A time histogram is displayed on the left -hand side of the display.

By clicking on the graph, the display will be paused and measurement cursors appear.

m-
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