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SAFETY SUMMARY

System Weight and Handling Restrictions - Depending upon the specific system and configuration,
each TSS200B chassis weighs between 25 and 35 pounds. Accordingly, take care in the lifting and
installation of each chassis. When lifting the chassis, always lift from the bottom of the main chassis frame.

Electrical - The TSS200B is designed to operate on 115/230 VAC 50/60 Hz and comply with all U.S. and
International safety codes and regulations required for safe operation and use of commercial equipment.
Use standard and accepted safety practices with respect to operating commercial electrical equipment at
all times to avoid the risk of personal injury or death.

EMI/EMC - The TSS200B complies with all FCC and CE regulations regarding electromagnetic
interference and compatibility. There are no personnel hazards or safety issues with respect to EMI/EMC
when operating the system.

Exposure to Radio Frequency (RF) Signals - The TSS200B is designed to transmit RF signals from 70

MHz to 5250 MHz at levels of +10 dBm to -100 dBm. These signal levels are well below the minimum safe
exposure levels prescribed by both U.S. and International standards.
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1 -INTRODUCTION
1.1 Scope

This User's Guide provides the necessary information for the installation and operation of SEMCO’s
TSS200B Telemetry Signal Simulator, which is used to test telemetry receivers and telemetry ground
stations by dynamically simulating telemetry signals normally encountered from tracking antennas during
the test of aircraft, missiles and weapon systems.

1.2 Purpose and Description

This User’s Guide provides detailed information to allow for installation and operation of the TSS200B
Telemetry Signal Simulator (Figure 1-1). As such, this User's Guide addresses all TSS200B systems
produced by SEMCO after the date of this document. This manual can also be used as reference material
for earlier production systems, even though these earlier system configurations may not have all features
available with the latest TSS200B configurations.

Section 2 Getting Started briefly describes and lists the standard and optional hardware features of the
TSS200B system and then describes how to install and apply power to the TSS200B hardware. Section
2 also describes the initial installation and boot process for the Signal Generator Control and Monitor
Software (SGCMS) Client program and related touch screen software.

Section 3 Hardware 1/0 and Remote Network Controls describes system hardware 1/O interface. The
standardized hardware 1/O description facilitates installation of each TSS200B Telemetry Signal Simulator
in a typical Telemetry Ground Station. Section 3 also describes the initial installation, operation and use
of the SGCMS Server program, including setting up remote control of a TSS200B as a network Client.

Section 4 Telemetry Signal Simulator Operation provides instructions for TSS200B operation, including
set-up and status monitoring of all simulator operating features and parameters.

Figure 1-1
TSS200B Telemetry Signal Simulator
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2 - GETTING STARTED
21 System Description

The TSS200B Telemetry Signal Simulator is a 2U rack-mounted system designed for pre-mission checkout
of a telemetry ground station, as well as telemetry receiver maintenance testing. In this regard, the
simulator provides single and optional dual RF outputs, an embedded 70 MHz multi-mode modulator,
dynamic Combiner test feature (Phase, Fade and Fade Rate), and two (2) embedded Bit Synchronizers,
Frame Synchronizers, and Bit Error Rate Testers (BERTs) with Pseudo-Random Pattern Generators.

The RF frequency range is 200-1150 MHz, 1415-1585 MHz, 1650-1850 MHz, 2185-2485 MHz and 4400-
5250 MHz. Modulation formats include PCM/FM, NTSC Composite Video (Bars), PM, BPSK, QPSK,
AQPSK, UQPSK, AUQPSK, FM/FM Sub-Carrier, IRIG 106-20 Tier | SOQPSK-TG and Tier Il Multi-h CPM.
Forward Error Correction (FEC) encoder outputs include convolutional and Low-Density Parity Check
(LDPC).

The TSS200B can be externally modulated with a user-provided signal and test pattern, and also has
binary file playback capability for external modulation using pre-recorded mission data.

Dynamic combiner performance testing can be accomplished using the optional combiner fade circuitry,
which provides for dual RF outputs, user-selectable phase shifts and CH1/CH2 signal level shifting (fade)
at user-selectable fade rates.

The TSS200B design architecture supports a dual channel Test Signal Simulator/Fader, FPGA-based 1/Q
modulator, an internal 10 MHz reference, two (2) embedded Bit Synchronizers, Frame Synchronizers,
BERTSs that each include a pseudo-random code generator, and an optional internal power meter sensor
for providing precise, calibrated RF outputs within +/- 0.1 dBm. These components are all designed into
a ruggedized 2U rack-mount PC chassis.

The phase-locked RF source and modulator provides user-selectable, calibrated RF signal outputs from
+10 dBm to -100 dBm in selectable 0.1, 0.5, 1- and 10-dB increments.

An optional RF multi-path simulator feature provides selectable 1, 2, 3 and 4 ray simulation, providing the
user the ability to set RF signal delay, frequency offset, phase and magnitude parameters in testing a
telemetry receiver's ability to correct for various RF multi-path scenarios.

An AUTO-BERT feature is also available, allowing the user to automatically plot and display Es/No curves
on the TSS200B Graphical User Interface (GUI), and save and store all Ex/N, measurements.

TSS200B system local set-up, control and statusing is provided by the Signal Generator Control and
Monitoring Software (SGCMS) Client program GUI. The rear panel interface is any standard SVGA
display, keyboard and mouse/trackball. This local GUI interface is augmented by a 4.3" front panel touch
screen that provides simultaneous setup and display in conjunction with the local GUI.

Remote operation via Ethernet is also provided using the SGCMS Server (Network) program. Both the
internal TSS200B processor as well as the Remote Server use Windows 10 operating systems.

2.1.1 System Configurations and Options

The TSS200B is produced in several user-specified configurations. Standard hardware features include:
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A. L and S-Band RF Tuning (1415-1585 MHz, 1650-1850 MHz and 2185-2485 MHz)

B. Multi-mode modulation (PCM/FM, NTSC Composite Video, PM, BPSK, QPSK, AQPSK, UQPSK,
AUQPSK, IRIG 106-20 Tier | SOQPSK-TG and Tier Il Multi-h CPM)

C. External modulation and File Playback

D. Dual Embedded Bit Synchronizers, Frame Synchronizers and BERTs with PN Pattern Generators

E. AUTO-BERT feature

F. RF multi-path simulator feature

G. 4.3" Front Panel Touch screen controls and status displays

H. Removable 32 GB solid state drive

Optional features include:

Dual RF Outputs with a Dynamic Combiner Test feature (fade, phase and fade rate)
P/CIF and C-Band RF Tuning (200-1150 MHz and 4400-5250 MHz)

FM/FM Subcarrier modulation (up to 2 subcarriers)

Convolutional (Viterbi), Reed-Solomon and LDPC FEC encoders

Embedded power meter sensor for precision RF outputs

+20 dBm and +37 dBm high power options.

TmMoO®w»

2.2 System Hardware Installation and Set-up

The user should read this User's Guide and become familiar and comfortable with the overall features,
options and configuration of the specific system that will be installed and operated.

Figure 2-1 illustrates the front and rear panel 1/O of all system configurations with respect to AC power,
software communications, touch screen, GUI display, keyboard and mouse. A jumper cable is installed
where shown between the Translator In and COM 1 connectors in order to operate properly.

. Translator In
Video Jumper to COM 1

AC Power KB/Mouse Ethernet

Figure 2-1
TSS200B System Power and Boot-Up Connections
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Figure 2-2 depicts the proper system set-up for initializing the system software for both local control and
remote control via Ethernet. (Initializing the system via the touch screen does not require this set-up).

Display » Video (VGA)
Keyboard Keyboard (USB)
Mouse » Mouse (USB)
TSS200B
Remote PC < Ethernet (RJ45)

Translator In
|:: Com 1 (RS-232)

——» AC Power

Figure 2-2
System Local and Remote (Network) Connections

23 System Software
2.3.1 Software Overview

The TSS200B uses the SGCMS Client program software, related touch screen software and the SGCMS
Server software. Both the SGCMS Client software and the SGCMS Server software provides a Graphical
User Interface (GUI) for all user required TSS200B operation, control, settings and status monitoring.

The SGCMS Client program runs on the TSS200B's Windows 10 Operating System and is designed for
local operation using both a front panel touch screen, local GUI display and keyboard/mouse. The SGMCS
Server program provides for remote (network) control via Ethernet, with a GUI display that is identical to
the local GUI display. The SGCMS Server software is addressed in detail in Section 3, paragraph 3.2
SGCMS Network Program Description.

All system functions and set-up controls are by keyboard entry and/or by GUI pull-down menu screens that
are selected and controlled by the mouse/touchpad, or via the touch screen. System status is via display
indicators (alpha-numerical readouts) on the local GUI display, remote PC GUI display and the front panel
touch screen.

2.3.2 Software Startup and Boot Procedures
Once AC power is applied to the system chassis, start the Windows 10 Operating System as well as the

SGCMS Client program by depressing the RED Power button located on the TSS200B front panel. The
SGCMS Client program is setup at the factory for automatic boot-up when the TSS200B is turned on.

Clicking on the SEMCO SGCMS Antenna icon in the Start-Up Menu or
Desktop will also initiate system software. During the “auto-boot” process, ——»|
"Looking for Touch screen" and “Obtaining System Configuration...” is
displayed. A
The software determines what the system configuration is by sending the
appropriate commands to all installed cards and modules and looking for the
expected response.
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Once the system configuration is determined, the software then retrieves, restores and displays all system
settings from the last system set-up. The SGCMS “auto-boot” process also enables the front panel touch

screen (Figure 2-3). The corresponding local GUI display is shown in Figure 2-4.

AQPSK Internal

10,000,000

10,000,000

START

COMB OFF T3

Internal 000000
BS/BER Fader Mod/Dev Playback Presets Utility

Figure 2-3
Touch Screen Display

8 SEMCO SGCMS  System Name - X
Presets System Config Windows Network Settings Help
SigGen 1 Name
RF Synth Bit Sync 1 )
Frequency (MHz) Level (dBm) LOCK Status ~ Rate 746 65655 000 | DataPol. NORM - InputCode NRZ-L - viterbi OFF v
1lgns!
= LOSS -
23350 0 -465 LoopBW 15% | Descram. Disabled ~| CIPhase (g v/ Quiput NRZ) o
- % Code
70 MHz Source Outputs [[] Enable AGC  [[] HI-Z Input DC Offset [ ] Fitering
Internal - 3 <
erma CoME SER Test BER Test Errors Test Period Start/St
Status . A)
OFF Seconds 10°6 Bits
Modulation Avg. BER Accum. Errors Pattern (2”n)
Mode Deviation (Rads| PN11F v
AQPSK v 0785 Frame Sync 1 . =
Status  FSYNCPAT  Sync Length Bits/Word Words/Frame FSYNC Thresh
Data Source OFF |B8 . 16 B8 1024 all Start/Stop
Internal | P —————————————— e ——
Bit Sync 2
Internal Data | status ~ Rate 146550 000 | DataPo. NORM ~ Codeln NRZ-L - viterbi OFF v
Rate (bps) Data Code Pattern (2°n) = P LOSS (bps) T -
sert - - X ase
D W v : 3 v xifase + Output a v
10,000,000 - <« 11F(2A B | Ews LoopBW[1.5% | Descram. | Disabled ou © Code BENEE
[ Enable AGC  [] HI-Z Input DC Offset [ Fiitering
Internal Data Q BER 2 -
Test BER Test Errors Test Period y
Rate (bps) Data Code Pattern2'w) - Status — - S et
sert =i i v
768,000 : — . 3F | = e OFF Seconds 1076 Bits
000000 Avg. BER Accum. Errors  Pattern (2”n
Avg. BER Pattern (2"n)
PN11F v Reamt
Fader
Frame Sync 2 .
Depth (dB)  Phase (Degrees) Rate (Hz) Statas FSYNC PAT  Svnc Length Bits/Word Words/Frame FSYNC Thresh
Bl E 3 [ Fader OFF OFF |FAF320 |16 | 8 - 102477 -| |5 Srt/Stop

Figure 2-4
SGCMS Client GUI Control Panel
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Once the applicable GUI control panels appear on the display and touch screen, the next step is to click
on Windows in the GUI Tool Bar, which enables a pull-down menu as shown in Figure 2-5.

The user then clicks on System Configuration, which opens up the System Configuration display and
provides important information to ascertain initial system health and communication status, as well as
determine the exact system Circuit Card Assembly (CCA), module and software/firmware configuration.

I8 SEMCOSGCMS  System Name - X

Presets System Config Windows _Nety
—_—

ork Settings Help

System Configuration

RF
Frequency (MHz ?EPFU':ZIM\:ITN o [ —— ut Code NRZ-L +~ viterbi OFF v
'ower Meter Window S - -
233501 - Py System Configuration BM B . Ouput NRZL
Multi-Ray Out Code
70 MHz Source Outputs
el couB - vi.03 0170 .
rors Test Period Start/Stop
10°6 Bits  ~
Modutation 1/Q Card R13 0000 j ors  Pattern2'm)
Mode Deviation ds PN11F v
AQPSK v [ =
Data Source o| 15 v Start/Stop
Internal ——
—T LDA-602E 2356 ot NRZL - viewi oFF -
Rate (bps) Data Code Pattern (2"n) — B — ——,
= k Phase . Outpu ) v
10,000,000 © NRZ-L - PN11F (20~ B ! ouw °© Code NS
rec-on BSBERT 519:230 §0000
Internal Data Q \
Rate (bps) Data Code Pattern (2”n) - o Test Period e on
e Inset | 1 == 1076 Bit: v
768,000 © NRZL - PN23F - & BSBERT 519:230 §J0O000g . =
J rrors Pattern (2"n)
o e —  PN11E 5 Restart
Fader
Depth(dB) Phase (Degrees) Rate (Hz) F';T:,SS Y2 EGYNCPAT  Syme Length Bits/Word Words/Frame FSYNC Thresh
Bl o B 3 . Fader OFF OFF [FAF3200 | Ii6N B -| 10220 - | (15 v Sut/Siop

Figure 2-5
System Configuration Display

2.3.3 System Shutdown

There are 3 methods to shut down a system:

A. Standard Windows 10 shutdown through the Windows Operating System
Step 1 - Click on the Microsoft icon in the lower left corner of the desktop screen.
Step 2 - Select the Power icon.
Step 3 - Select Shutdown from the resulting Shutdown-Restart menu to shut down the system.
B. Shutdown Sequence using the TSS200B touch screen (Figure 2-6)
Step 1 - Press the touch screen Utility tab.
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Step 2 - Press red SHUTDOWN button in top right corner.

Step 3 - Select the GREEN YES to commit to shutting down the simulator.

C. Physical shut down by a SINGLE ONE (1) SECOND PRESS of the RED Power button on the
TSS200B front panel.

Screen R
Brightness  Volume UTDOWN

100
80

AQPSK Internal

10,000,000

60
[~ .

To Recalibate

10,000,000 . ' Touch Screen

Press Here
COMB OFF Wy START

— = Display saitware version:
Internal 000000 15543 v1.0.0
March 23, 2012
BS/BER @ Fader Mod/Dev Playback  Presets Utility Firmware: ¥2.9.15 LCD Temp: +32.8 Return

——

SHUTDOWN CHASSIS POWER POWERING DOWN...
Are you sure”? PLEASE WAIT...

E .

Figure 2-6
Touch Screen System Power Down Sequence

2.3.4 SGCMS Client Program Software Installation

The SGCMS Client program is installed on each individual TSS200B system. As previously described, this
program allows for local monitoring and control of the TSS200B via a display and keyboard/mouse. In
addition, each Local TSS200B (Client system) will attempt to connect to the SGCMS Remote PC (Server
application) at a specified Server IP address that has been set in the SGCMS Client application.

The SGCMS Server program resides on a remote PC (i.e., Server) and once activated, listens for any
Client systems requesting connection to it. A connection is established when a Client’s request is detected,
and a graphical status panel is displayed in the Server system’s main window. Installation and detailed
description of the SGCMS Server program is addressed in Section 3, paragraph 3.2 SGCMS Network
Program Description.

The SGCMS Client program is factory installed and setup for automatic boot-up when the simulator is
turned on. There may be an occasion to install a new or upgraded SGCMS Client program in the field.
This requirement will normally be associated with a simulator software upgrade, and standard software
installation procedures pertaining to the addition or deletion of a program in a Windows 10 OS environment
are used as described in subsequent paragraphs.
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The following steps address SGCMS Client program software installation on the TSS200B:

Step 1 - If the SGCMS program has been previously installed, Uninstall the software before continuing as
shown in Figure 2-7. Right-Click on Start > Apps and Features, find and click on the program and then
select Uninstall.

Step 2 - To Install the new SGCMS program, navigate to the installation folder (CD, USB, etc.), right-click on
the setup file and choose Run as Administrator as shown in Figure 2-8. Acknowledge the prompts, click
on Next (3 times) and finally Close. The SGCMS software is now installed.

Apps and Features
Power Gy nions
Event Vi(wer
System

Device | Aanager

Netwoi k Connections @l SEMCO SGCM 58.5 MB

5 8/10/2020
Disk Management 8/10/2020
Comp ster Management 6.2.0503

Windws PowerShell

Wind >ws PowerShell (Admin)

Modify Uninstall

Task Manager
Settings

File Explorer
Search

Ru1

¢ ue 2w or sign out

Figure 2-7
Uninstalling an Existing SGCMS Client Program

Name Date modified Type Size

ﬂj_:’jl SEMCO SGCMS 8/8/2020 12:49 PM Windows Installer ... 1,170 KB

& setup \ 8/8/2020 12:49 PM Application 593 KB
Open

G Run as administrator

Figure 2-8
Installing a New SGCMS Client Program

Step 3 - After installing the SGCMS program, a shortcut needs to be placed in the Startup folder so that
the software automatically launches when the simulator boots up.

First, copy the shortcut to the new software installation and then navigate to SEMCO SGCMS in the

programs menu by clicking on Start > SEMCO >. Right-click on SEMCO SGCMS > More > and Open file
location as shown in Figure 2-9.
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This will open the location of the shortcut to the SGCMS program as shown. Right-Click onthe SEMCO
SGCMS program and select Copy.

B sevcoseems

m SEMCO SGCMS

-3 Pin to Start

Q Serungs

M >

e Skype o -2 Pin to taskbar
]ﬁ[ Uninstall = R P

@ Snip & Sketch O Run as administrator

: D Open file location
n Sticky Notes
« Windows > Start Menu > Programs > SEMCO SG& v D Search SEMCO SGCMS e
~
o~ Name Date modified Type Size
K SEMCO SGCMS 8/10/2020 7:39 PM Shortcut 3KB
Figure 2-9

Step 3 - Installing SGCMS Client Program in Startup Folder

Step 4 - Open the Startup folder to paste this copied shortcut. Press the Windows Key + R as shown in
Figure 2-10 to launch the Run Window. Type shell:startup and then press Enter (or OK) as shown.

If the SGCMS program was previously installed and there is a shortcut in the folder, delete the SGCMS
shortcut.

Right-Click in the Startup folder and select Paste. This will paste the previously copied shortcut to the

SGCMS program in this folder. Now when the computer is booted up, the SGCMS will be automatically
launched without user intervention.

Type the name of a program, folder, document, or Internet
resource, and Windows will open it for you.

-~ Open: | EEIEREENS v

Caps Lock - 42

Cancel Browse...

Figure 2-10
Step 4 - Installing SGCMS Client Program in Startup Folder
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2.3.5 Touch Screen Software Installation

Step 1 — Download the latest 4.3” touch screen software from the www.semco.com website (see paragraph
2.3.4 B.). Extract the LCD folder from the downloaded “zip” file and replace the “C:\LCD” folder located on
the hard drive of the simulator.

Step 2 - First make sure the SEMCO SGCMS GUI is completely closed.

Step 3 - The program that is used for installation of new or updated touch screen firmware and software
is available on the hard drive of each simulator system in C:\LCD\BMPloadxxxx.exe. Execute the
BMPload program. The program will open with the window shown in Figure 2-11. Please make sure the
text “BMPload Vx.x.x Supports SLCD43” is displayed in the blue bar of the program as shown. Contact
the factory if the text is different.

Step 4 - Ensure that the latest firmware is installed in the touch screen. Contact the factory for a CD with
the latest 4.3” touch screen firmware, or go to www.semco.com home page to check and, if necessary
download the latest firmware version.

Step 3 “Z\BMPload V1.10.0 - Supports SLCD/+, SLCD6, SLCD43

BMP List Selected BMP Information

File Name I

Size Colors
Bits per Pixel Bytes per Line
Total bytes Compressed

Notes

Macro File

Step 5 Step 6 AddMacro File | |

Font List File
AddFort List | |
AddB ‘ Remove BMP | Load BMP List | Save BMP List
[SERo s JE——qr— Step4

r Sorl P Files when added / loaded Add Firmware

Binary Image Load / Save

Port COM3 v Load from File | Save to File | Status IDnsconnecled
BaudRate  [460800 = CRC Value Bytes Available [3145728 Step 7
Screen Snaphot
v UsB

Extra Settings
¥ Set Power On Macio V' Enable Bitmap Compression [ Custom Palette IV High Color | | Store into SLCD [ |

Power On Macro |1 I Set Splash Screen [~ SetAux Escape I Orientation
[~ Set Typematic Parameters Bitmap Number ASCIl Hex Value Quit

Delay [~ Set Control Port I Set Touch Switch Debounce
Repeat (x10ms) ,— Port Number Delay (ms)
Figure 2-11

Touch Screen Firmware/Software Installation Screen

Step 5 - Set the Port Settings as shown in Figure 2-11. Select the COM3 Port and a 460800 Baud Rate.
Select USB Autobaud and press Connect. If an error appears, try 115,200 Baud Rate.
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Note:
Touch screen firmware is embedded and supported by the
touch screen manufacturer and will rarely ever need to be
updated. If touch screen firmware does not need to be
updated, skip to Step 9.

Step 6 — (If Required) Click on the “Add Firmware” button. A window will pop up for navigating to the
location of the firmware upgrade file (i.e. Hard Drive, Flash Drive or CD).

Step 7 - (If Required) If the connection in Step 5 is successful, click on the button “Store into SLCD”.
When programming is complete, the SLCD Status screen will appear as shown in Figure 2-12.

SLCD Status
Status IPtogrammed 589824 bytes in 45.0 seconds [13.1KB/s)

Bytes Available |3145728

Figure 2-12
Touch Screen Firmware Installation Status Screen

Step 8 - (If Required) After new firmware is loaded into the touch screen, all parameters including the
Baud rate are reset. The baud rate should now be 115,200. If the baud rate has not automatically
changed to 115,200, change it to that rate as shown in Figure 2-13.

=i BMPload V1.10.0 - Supports SLCD/+, SLCD6, SLCD43

BMP List Selected BMP Information

File Name I

Size Colors
Bits per Pixel Bytes per Line
Total bytes Compressed

Notes

Macro File

AddMacroFie | |

Font List File
AddFont List | |

AddBMP | Remove BMP | LoadBMP List | SaveBMP List | ,
Firmware Upgrade

I Sort BMP Files when added / loaded Add Firmware I
( ' =
Step 8 Port Settings Binary Image Load /|5 ave SLCD Status Step 10

Status |Programmed 14 bytes in 2.6 seconds (0.0KB/s)

<
Save to File |

Port COM3 v Load from File
BaudRate  |115200 = CRCValue [0xFDB4 Bytes Available 3145728
.

Screen Snaphot
use
14 Autobaud Conrec! GetScreen I
Extra Settings
Step " V' Set Power On Macro IV Enable Bitmap Compression |~ Custom Palette IV High Color [ Store into SLCD | = Step 12

Power On Macro |1 ™ SetSplash Screen I SetAux Escape I Orientation
I Set Typematic Parameters Bitmap ll'"“Ee'| galliblexae)] jo =l Quit
Delay [~ Set Control Port I Set Touch Switch Debounce
Repeat (x10ms) ,— Port Number Delay (ms)
Figure 2-13

Touch Screen Software Installation Sequence
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Step 9 — The latest 4.3” touch screen software file, which was downloaded in Step 1, is shown in Figure
2-14. Alternatively, contact the factory to obtain a copy of the latest software version. This software

program name will always end in .BIN.

File Edit View Favorites Tools Help ,','
= ) D o
@ Back > Ly 7 Search |{ - Folders
Address |53 C:ALCD v Go
MName Size  Type Date Modified
File and Folder Tasks [C3)CDM 2.06.00 WHQL Certified File Folder 7/2{2012 10:13 AM
< [C)ZONET USBtoEthernet Drivers File Folder 712/2012 10:13 AM
(7 Make a new folder )
) ) 43_TS5v100.BI 649 KB BIN File 3f23{2012 3:01 PM
%] C:‘ebgs" this folder to the at043_2_9_15c.upd S12KB LG File 11/1/2011 3:48 PM
e X B®pMPload_1_11_0.exe 348 KB Application 5/17/2011 2:28 PM
kd Share this Folder R
- LCD 43 TS Install.pdf 1S0KE Adobe Acrobat Doc...  8/24/2010 3:06 PM
(JJRealterm_2.0.0.57_setup.exe 879KB  Application 10/14/2009 8:47 PM
Other Places
e Local Disk (C:)
(&) My Documents Select .BIN file
g My Computer for download
&3 My Network Places
Details
LCD
File Folder
Date Modified: Today, July 02,
2012, 10:13 AM
7 objects 2.47 MB :) My Computer

Figure 2-14

Touch Screen Software Location

Step 10 — Referring again to Figure 2-13, click on “Load from File” and a pop-up window will appear.
Navigate to the location of the .BIN file, select the file and press Open.

Step 11 - Make sure the following boxes are selected (checked); Set Power On Macro, Enable Bitmap

Compression, Power On Macro = 1 and High Color.

Step 12 - Click on “Store into SLCD” and wait until the “SLCD Status” completes (see Figure 2-13).

Step 13 — Power down the simulator system. This action allows the Touch Screen to reset itself with the
new programming. Restart the system. As soon as the computer starts booting, the Touch Screen display

will appear as shown in Figure 2-15.

SEM

SYSTEMS ENGINEERING
& MANAGEMENT COMPANY

TELEMETRY SIGNAL SIMULATOR

Version:  v1.0.0 March 23, 2012

Firmware: Run SGCMS to enable Touch Screen.. |

Figure 2-15
Touch Screen Boot-up Display
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At this point, verify that the latest SGCMS Local Software has been installed, and refer to paragraph 2.3.4
if the SGCMS Software needs to be installed. When the GUI completes its startup, the Touch Screen will
be functional, and the Touch Screen Main Menu screen appears as shown in Figure 2-16.

AQPSK Internal

10,000,000

10,000,000 w
COMB OFF w3 START

Internal 000000

BS/BER Fader ModfDev Playback Presets Utility

Figure 2-16
Touch Screen Main Menu Display
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3 - HARDWARE I/O AND REMOTE NETWORK CONTROLS

31 Simulator Hardware 1/0 and Operation

Figure 3-1 depicts the TSS200B front and rear panel 1/0. The front panel consists of a RED Power and
Reset indicator, a 4.3” touch screen and a lockable door assembly housing a removable Solid-State Drive
(SSD). The USB ports, which were originally per an earlier TSS200 configuration have been relocated to
the rear panel. Table 3-1 lists and describes the TSS200B rear panel I/O interface.

TSS200B smutator

Video RS485 Translator-to-COM Port Jumper Cable

AC Power KB/Mouse Ethernet Signal 1/0

Figure 3-1
TSS200B System 1/O Interface

Table 3-1
TSS200B Rear Panel Signal 1/0
Ref. Des. Input/Output Description

J1 CH 1 RF Out “N” Connector RF Qutput (Channel 1)
J2 CH 2 RF Out “N” Connector RF Qutput (Channel 2)
J3 PCM Out Not Used
J4 70 MHz Out BNC 70 MHz Output Signal (Modulated)
J5 DataIn 2 BNC CH2 Data Input (Analog/TTL Baseband Video from external source)
J6 Data In 1 BNC CH1 Data Input (Analog/TTL Baseband Video from external source)
J7 Sync Not Used
J8 | Data In BNC External TTL Modulation Data Input
J9 Data Out BNC Bit Synchronizer 1 Data Output
J10 Q Data In BNC External TTL Modulation Data Input
J11 Clock Out BNC Bit Synchronizer 1 Clock Output
J12 70 MHz In BNC Input for external 70 MHz Modulation Source
J13 AUX 1 BNC Auxiliary 1/0 reserved for future requirements
J14 CAL In “N” Connector input used for optional precision RF output calibration
J15 Data Out 2 BNC Bit Synchronizer 2 Data Output
J16 Clock Out 2 BNC Bit Synchronizer 2 Clock Output
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3.2 SGCMS Network Program Description

SEMCQO’s SGCMS Network Program provides for remote control of one or several TSS200B systems. The
Network Software comes in two separate applications. The Remote PC (“Server”) side uses the SGCMS
Server Program, and the Local TSS200B (“Client”) side uses the SGCMS Client Program.

The SGCMS Client program is installed on each individual TSS200B system. This program allows for local
monitoring and control of the TSS200B via a display and keyboard/mouse. In addition, each Local
TSS200B (Client system) will attempt to connect to the SGCMS Remote PC (Server application) at a
specified Server IP address that has been set in the SGCMS Client application.

Installation and description of the SGCMS Client program was previously addressed in Section 2,
paragraph 2.3.4 SGCMS Client Program Installation

The SGCMS Server application resides on a remote PC (the “Server”) and, once activated, listens for any
TSS200B Client systems requesting connection to it. A connection is established when a Client’s request
is detected, and a graphical status panel is displayed in the Server system’s main window.

3.21 Installing the SGCMS Server Program

The following steps address SGCMS Server program software installation on a remote PC:

Step 1 - If the SGCMS Server program has been previously installed, Uninstall the software before
continuing as shown in Figure 3.2. Right-Click on Start > Apps and Features, find and click on the program
and then select Uninstall.

Step 2 - To Install the new SGCMS Server program, navigate to the installation folder (CD, USB, etc.), right-

clickonthe setup file and choose Runas Administrator as shown in Figure 3.3. Acknowledge the prompts,
click on Next (3 times) and finally Close. The SGCMS Server program software is now installed.

Apps and Features

Power G nions
Event Vi(wer
System

Device | Aanager

Networ k Connections PG SEMCO SGCMS Sereer 1.80 MB
Disk Management 5 8/18/2020

Comp ster Management 6.0.0001
Windws PowerShell

Wind >ws PowerShell (Admin)

Modify Uninstall

Task Manager
Settings

File Explorer
Search

Ru1

S0 uw Jwin or sign out

Figure 3-2
Uninstalling an Existing SGCMS Server Program
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Name Date modified Type Size
ﬂ?}' SEMCO SGCMS 8/8/2020 12:49 PM Windows Installer ... 1,170 KB
Q setup — 8/8/202012:49PM__ Apulication 593 KB
Open
® Run as administrator
Figure 3-3

Installing a New SGCMS Server Program
3.2.2 Connecting SGCMS Server Program with a TSS200B Client

Figure 3-4 depicts a TSS200B GUI control panel with the SGCMS Client Program installed. To set up the
TSS200B in a network, the user selects Network Settings on the Toolbar as shown and then proceeds
with the following steps:

Step 1 - The user then verifies that the IP address that is displayed in the Server Address window is the
correct IP address for the Remote PC (Server). If so, and with the SGCMS Server program open and
running, the user simply clicks on Reset Connection, and the Client simulator is activated for network
operation.

Step 2 - If the Remote PC (Server) Address is different, then the user clicks on the IP Address window
and the Server Address Setup window appears as shown.

Step 3 - The user then types in the correct Remote PC (Server) IP address in the New Address window,
clicks OK and then Reset Connection to activate the Client simulator for network operation.

B SEMCOSGCMS  System Name - X
Presets System Config Windows Network Settings Help
e Server Address > 192.168.1.31
| e
RF S )
Frequency (MHz) Level (dBm) | LOCK. Status 0 DataPol. NORM - ImputCode NRZ-L - viterbi R=1/2k=7 ~
: JE m LSS Descram. RNRz11 ~ ClkPhase o v| Quiput NR7| o
Out Code
70 MHz Source Outputs
——
Internal v CH1 v Server Address Setup
Status Start/Stop
_ OFF
Modulation
Mode Deviation (Hz) (:uLent v
2 onn - e
PCM/FM v (o Is VUV = Frame Sync 1
Status FS|
Data Source OFF Start/Stop
e New Address: | [FAEEEY | |
Bit Sync 2
Internal Data Status Viterbi OFF v
— Data Code Pattern (2”n) — By LOSS o Detoet =
- NRZ-L v PN11F (2(~ &o  Ewos = Code
o OK Cancel =
BER 2
. S o === Stat/Stop
OFF Seconds 10°3 Bits -
000000 Avg. BER Accum. Errors Pattern (2n)
PN11F v Rt
Fader
Depth (dB) Ph: Ra Frame Sync 2 ; :
Depth (dB) Phase (Degrees) Rate(Hr) Status FSYNCPAT  Sync Length Bits/Word Words/Frame FSYNC Thresh
“: - HB000E - | Fader oFF OFF 390 . 8 - | 1024 VHV Stat/Stop

Figure 3-4
Local (Client) Network Settings and Server Address Set-up
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3.2.3 Remote SGCMS Server Program Description

This icon appears on the remote PC desktop when the SGCMS Server program is wejp
installed. Clicking on this icon opens the program and displays status panels of all
system clients (TSS200B systems) that are on the network. Figure 3-5 is an example

of a networked TSS200B system.

SEM<E.

[SEMEGIRERS]
SErver

To control a Local (Client) system remotely, the user right clicks anywhere on the status panel of the
desired system and then clicks on the Control window as shown in Figure 3-5. This opens up the control
panel of the TSS200B selected, and the TSS200B settings can now be changed as desired.

& SEMCO SGCMS Server - [} X
Clients Windows Group Preset Help
ystem Name S
RF : Modulation Intemal Data Bit Sync
Sl Mode: PCH/FM Rate (bps): 1000000 Status:
Dev (Hz) 35E+5 BER
Frea (MHz): 2480.0 Source:  INT Status:  OFF Rate (bps): 1000000
Level (dBm): -50.5 Fade Control Window Code In: NRZ-L
Depth (dB)
Outputs: CH1 o Shutdown System\
. Phase (Dars) -
70 MHz Src:  INT ase (Dar Test Pesiod-  1e3 Data Pol: NOR
B e 1) Sernnds- 000000 Pattern (2°n)-  PN11F Y
< >

8 SEMCO SGCMS ~ System Name
Presets System Config Windows Network Settings Help

5

SigGen 1 Name

RF

BitSync 1

Selecting a TSS200B GUI Control Panel from the Control Window

Frequency (MHz) Level (dBm) Status ~ Rate DataPol. NORM - Imput Code NRZ-L + viterbi OFF v
(bps) Data Pol. Yiterbi
0 LOSS -
LoopBW 15% + Descram. Disabled - -‘% 0 v —'L%':’d“' NRZ-L -~
Out e
70 MHz Source  Outputs [J Enable AGC [ HI-ZInput [ DCOffset [] Fitering
Int 1 v ) v
ol CoME Test BER Test Errors Test Period Start/Stop
OFF Seconds T e 10°6 Bits -
Modulation 000000 Avg. BER Accum. Errors Pattern (2”n)
Mode Deviation(Rads) 0 e e PN11F v
AQPSK - [0785: Frame Sy
Status ~ FSYNC PAT  Sync Length Bits/Word M ESYNC Thresh
Data Source OFF _ “ ‘ Start/Stop
Internal
Bit Sync 2
iimalData] Status ~ Rate DataPol. NORM v Codeln NRZ-L v/ viterbi OFF v
Rate (bps) Data Code Pattern (2°n) P LOSS (bps) - o
o . A = » = > ase v utput Ay )
) 0 NRZL - PN11F (2~ LoopBW[1.5% | Descram. |Disabled v| “"gy; — |0 Cote EESE
FEC-ON [J Enable AGC [] HI-ZInpt [ DC Offset [] Fitering
Internal Data Q BER 2 S
Test BER Test Errors Test Period
Rate (bps) Data Code Pattern (2°n) . Status —— Sat/Stop
1073 OFF Seconds 10°6 Bits +
NRZ-L. ~ PN23 F v Emrors o
000000 Avg. BER Accum. Errors  Pattern (2”n)
FEC-ON
PN11F v Reent
Fader
Depth (dB Ph Rat. Frame Sync 2
Depth (dB)  Phase (Degrees) Rate (tiz) Status FSYNC PAT s\-ncLenggh Bits/Word Words/Frame FSYNC Thresh
B o] | o B B E B ==
Figure 3-5

This control panel is identical to the local control panel of the selected Local (Client) TSS200B. Any
changes made at either the Local (Client) control panel or Remote PC (Server) control panel is activated

on both panels.
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An alternative method for selecting a system control panel is shown in Figure 3-6. By clicking on Clients
in the Toolbar, the user can click on any client TSS200B listed and open its respective control panel.

& SEMCO SGCMS Server - O X
Clients Windows Group Preset Help
System Name //192168.130 | A
iaGen 1 Name
RF . Modulation Intemal Data Bit Sync
Swih- S— Mode: 1000000 Status:
Dev (Hz)
Frea (MHz): 24300 Source- OFF Rate (bps): 1000000
Level (dBm): -50.5 Fader SRS Code In: NRZL
Depth (dB) 4.89E-04
OQutputs: CH1
- 4.89E-04
70 MHz Src:  INT AR od: 1e3 Data Pol:  NOR
M- 10 Seconds- 000000 Pattem (2"n)- PN11F Y
< >
[ SEMCO SGCMS ~ System Name \ - X

Presets System Config Windows Network Settings Help

SigGen 1 Name
RF BitSync 1
Frequency (MHz) Level (dBm] \—%ﬁ— Status ~ Rate DataPol. NORM - ImputCode NRZ-L - viterbi OFF v
(bps) O
= - LOSS
= ‘ LoopBW 15% - Descram. Disabled - SiFPhase g v| Quiput INRZ| v
Out e
70 MHz Source  Outputs [ Enable AGC [ HIZInput [ DCOffset  [] Fikering
Internal v
ema LioL Test BER Test Errors Test Period Start/Stop
OFF Seconds T e 10°6 Bits -
Modulation 000000 Avg. BER Accum. Errors Pattern (2”n)
Mode Deviation(Rads) 0 i e PN11F o Restart
AQPSK - [0S Frame Sy
Status FSYNC PAT _Mgt_ Bits/Word Words/Frame FSYNC Thresh
et OFF Bl | K o o
Internal
Bit Sync 2
Internal Data | Status ~ Rate DataPo. NORM -+ CodeIn NRZ-L v viterbi OFF v
Rate (bps) Data Code Pattern@*w) [ "I/ LOSS (bps) — —
2 fi v . i L7 — Rt utpu -~ v
2 NRZL - PNITF (2~ Ew LoopBW 15% Descram. Disabled Out 0 _‘LCode NRZ-L
[ Enable AGC [] HI-ZInput 7] DC Offset [] Fittesing
Internal Data Q BER 2
Test BER Test Errors Test Period
Rate (bps) Data Code Pattern (2”n) Status . ELYERD
Insert 10°3 OFF Seconds 1076 Bits
. NRZ-L v PN23F v| Emr || Erors P
000000 Avg. BER Accum. Errors  Pattern (2°n)
PNITF  ~ Rovat
Fader
Depth (dB)  Ph: Rat Frame Sync 2
Depth (dB) ase (Degrees) Rate (Hz) Status FSYNC PAT  Svnc Length Bits/Word Words/l-‘nme FSYNC Thresh
a0 owcorr| | GFF o e we —

Figure 3-6

Selecting a TSS200B GUI Control Panel from the Clients List
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4 - TELEMETRY SIGNAL SIMULATOR OPERATION

41 Overview

This section describes all features, functions and steps required for Telemetry Signal Simulator operation.
The Graphical User Interface (GUI) and front panel touch screen described in subsequent paragraphs is
applicable to all delivered TSS200B systems.

As previously described in Sections 2 and 3, the TSS200B is designed for local operation using its internal
Windows 10 Processor, or remote operation via Ethernet. The TSS200B SGCMS Client program is hosted
on the simulator's embedded processor using the Windows 10 Operating System. This embedded
processor communicates with and controls all simulator cards and modules, including the front panel touch
screen.

The TSS200B user's local interface is the local SGCMS Client GUI running on an SVGA display, keyboard
and mouse that are connected to the rear panel. Using this local SGCMS GUI, all system functions and
set-up are controlled by keyboard entry and/or by GUI pull-down menus that are selected and controlled
by the mouse. System status is provided via display indications (numerical readouts and bar graphs).

All of these local GUI functions and controls are also simultaneously available via the 4.3” touch screen on
the TSS200B front panel. SGCMS program GUI control panels, sub-panels and correlating touch screen
controls are described in subsequent paragraphs.

TSS200B remote (network) control is provided by the SGMS Remote PC (Server) software program, which
is installed on a remote PC (Server) running Windows 10 and connected to the TSS200B via Ethernet.
The remote GUI functionality and layout is identical to the local GUI for both continuity and simultaneous
local and remote operation.

4.2 GUI and Touch Screen Functions and Controls

Figure 4-1 depicts the Test Simulator GUI Control Panel and correlating front panel touch screen display.

The TSS200B GUI control panel and touch screen are each divided into functions and controls as listed in
Table 4-1.

Table 4-1
Test Simulator Functions and Controls

RF Frequency, RF Output Level, Number of Outputs and Modulation Source
Modulation Modulation Format, Deviation and Data Source

Internal Data

Data Rate, Output Code, PN Pattern and FEC Encoders

Internal Data |

AQPSK and AUQPSK | Data Rate, Output Code, PN Pattern and FEC Encoders

Internal Data Q

AQPSK and AUQPSK Q Data Rate, Output Code, PN Pattern and FEC Encoders

Fader

CH1/CH2 Phase Difference, Fade Depth and Fade Rate for Combiner Testing

Bit Sync 1 All Bit Sync 1 Functions for processing external baseband input signal

BER 1 Bit Error Rate (BER) tests on Bit Sync 1 TTL outputs

Frame Sync 1 Major Frame settings to verify lock on Bit Sync 1 external baseband input signal

Bit Sync 2 A second Bit Sync for processing AQPSK and AUQPSK (1/Q) baseband input signals
BER 2 A second Bit Error Rate tester on Bit Sync 2 (I/Q) outputs

Frame Sync 2

Major Frame settings to verify lock on Bit Sync 2 external baseband input signal

Each of these functions is described in further detail in subsequent paragraphs.
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[ SEMCOSGEMS  System Name -

Presets System Config Windows Network Settings  Help

SigGen 1 Name
G Smth Bit Sync 1
Frequency (MHz) Level (dBm) | LocK Status % 10,000,000 DataPoL. NORM - ImputCode NRZ-L - viterbi OFF
(bps)
- - LOS
23350 © -465 LoopBW 15% - Descram. Disabled “"o'::"' 0 v C(Ac:ll NRZ-L
Code
70 MHz Source Outputs D) Enble AGC [ HIZkpt [ DCOMset [ Ferng
e CoMp ey Test BER Test Exvors Test Period e
Status ———
OFF Seconds 1076 Bits
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Figure 4-1
GUI and Touch Screen Display

4.2.1 RF Control Panel

The RF Control panel (Figure 4-2) is used to turn the Simulator RF Output OFF/ON, select RF Output
Frequency, RF Output Level, 70 MHz Modulator Source and the number of RF Outputs. The RF Control
Panel also provides status (Synth) indicating whether or not the Simulator output channel is tuned to the
frequency of interest. Both the GUI and touch screen provide these controls.

A Synth GREEN LOCK indication means that the RF outputs are tuned to the frequency entered in the
Frequency (MHz) box. The Synth indicator is also used to determine health and status monitoring of the
Simulator channel. A constant Synth RED NO COMM (never GREEN) indication means user control and
status monitoring is not available or working and indicates a malfunction in the internal TSS200B
PC/Simulator communication link. A Synth RED UNLOCKED after a valid frequency has been entered
(i.e., was GREEN LOCK before frequency entry) indicates a TSS200B hardware malfunction.

A. Frequency (MHz) - The RF Output Frequency can be either typed in or selected by scrolling in 100
kHz increments using the up-down arrow (A ¥) icons located on the right of the frequency indicator
box. The system will only accept valid frequencies of the particular frequency bands installed in the
Simulator. The entire frequency (for example: 2335.0) must be typed in.
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Once the user has typed in the frequency of interest, the user then hits Enter on the keyboard and the
Frequency (MHz) window turns gray, indicating that the frequency has been accepted and tuned.

Right-clicking on the Frequency (MHz) label provides a display of all frequency bands installed in a
given TSS200B. Right-clicking on the actual frequency displayed in the Frequency (MHz) window
enables a pull-down menu that provides user-selectable RF frequency tuning increments of 0.1, 1.0,
10.0 and 100.0 MHz steps. Figure 4-3 illustrates these features.

[ SEMCOSGEMS  System Name

Presets System Config Windows Network Settings  Help

Right-Clicking on the
Frequency (MHz)
label displays
installed Frequency
Bands

Right-Clicking on the
frequency window
displays user-
selectable frequency
tuning increments in
MHz

A2522-006/01 May 2023

Figure 4-2
RF Control Panel

RF

> Frequency (\TH7) T .aval (ARm)

| - Smth

$1:2485.0 - 2185.0

SigGen 1 Name.
RF Bit Sync 1
Frequencs Q) Levercanmy | 38
70 MHz Source  Outputs th
Intersal  ~  COMB LOCK
Modulation
Mode Deviati s,
AQPsk - |JBNES:
Data Source
Internal
Bit S
Internal Data | St /
s M S, | 70MHz Source Outputs
HOL0000001: iz - pwnrc- F
Internal v COMB v
Internal Data Q BER
Rate (bps) Data Code  Pattern (2*n) s Stay ’
W78000N: ot - pasr - = 2| O
oo
Fader —
Depth (dB)  Phase (Degrees) Rate (Hz) F';,',"m “FSYNCPAT  Suc Length BitsWord Words/Frame FSYNC Thresh
: : : redororr | OFF |EARS20MN -| IGIN BN - WOZANN | NSHM - swsep
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Figure 4-3

Frequency Band Display and Incremental Tuning Feature
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B. REF Output Level - Referring again to Figure 4-2, The RF output level can be either typed in from +10
dBm to -100 dBm in 0.1 dB increments, or selected by scrolling in 0.1 dB increments using the up-
down arrow (A V) icons located on the right of the Level (dBm) window.

Right clicking on the Level (dBm) window enables a pull-down menu that allows the user to change
the increments to either 0.1 dB, 0.5 dB, 1 dB or 10 dB as shown in Figure 4-4.

RF
Synth
Frequency (MHz) Level (dBm) LOCK
2335 0 - _46 5 e Right-Clicking on the
- v . - Output Level window
0.1 ;:Iisplalystpt:)lll-down menu
. or selectable power
70 MHz Source [0 0.3 level tuning increments
Intermal ~ co '
10.0
Figure 4-4

User-Selectable Incremental dBm Level Feature

The touch screen FREQ (MHz) and Synth indicator is shown in Figure 4-5. Touching the FREQ
(MHz) window enables a keyboard for frequency entry as shown.

Figure 4-5 also shows how to set the RF output level by touching the LEVEL (dB) window or the
Up/Dn arrows as shown. Level increments can be changed to 0.1 dB, 0.5 dB, 1.0 dB or 10.0 dB by
touching the Units window as shown.

Touching the FREQ (MHz)

window (e.g. 2335.0)
enables a keypad to type AQPSK Internal |1_ l? I?

in and enter Frequency 1,000,000 IT I? I?
[7 [8 9

- 1,000,000 I_IF I?
COMB OFF | OFF. START ITW
Internal I I ENTER

—_— 000000

BS/BER Fader Modf/Dev Playback Presets Utility

AQPSK Internal Touching the LEVEL (dB)
window or Up/Dn arrows
10,000,000 changes the RF output level

Touching the Units
window changes the -
LEVEL (dB) increments 10,000,000

to 0.1, 0.5,1.0 or 10.0 dB Ll

COMB OFF T3 START

Internal 000000

BS/BER @ Fader Modf/Dev Playback Presets Utility

Figure 4-5
Touch Screen RF Control Panel
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C. RF Outputs - Figure 4-6 shows how to select the desired number of RF Outputs on the GUI. The
user clicks on the arrow icon to the right of the Outputs window to enable a pull-down window as
shown. The user then selects CH 1, CH 2, both (COMB) RF Outputs or (OFF).

On the touch screen the user touches the Output box, which then toggles between CH 1, CH 2,
COMB or OFF as shown.

RF Synth
Frequency (MHz) Level (dBm) LOCK

2335.0 . -465 :

70 MHz Source Outputs
Internal v |COMB v
COMB v

OFF
CH1
CH2

COMB

AQPSK Internal
10,000,000
Touching the - 10,000,000 —-—
OUTPUT box

selects the RF OFF T START
Output mode GoMe -

Internal 000000

BS/BER & Fader Mod/Dev Playback Presets Utility

Figure 4-6
RF Output Modes

D. 70 MHz Source - Figure 4-7 shows how to select either the simulator's internal 70 MHz reference
source or provide an external 70 MHz reference source.

On the GUI, the user clicks on the arrow icon to the right of the 70 MHz Source window to enable a
pull-down menu as shown. The user then selects either Internal or External.

On the touch screen the user touches the white box to the right of 70 MHz Ref to select either Internal

or External as shown. An X will appear in the box for Internal and the box will remain white for
External.
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000000
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Figure 4-7
70 MHz Reference Source

4.2.2 Modulation Control Panel

The Modulation Control panel (Figure 4-8) is used to select modulation format (Mode), and the modulation
data source (Data Source). Deviation (Rads) is also enabled as well as other settings for different
modulation modes as described in subsequent paragraphs.
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Figure 4-8
GUI Modulation Control Panel
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4.2.21

Modulation Mode

Figure 4-9 shows how to select the desired modulation mode. The user clicks on the arrow icon to the
right of the Mode window to enable a pull-down menu of all available modulation modes, and then selects
the modulation mode desired.

Figure 4-9 also shows how to select a modulation mode using the touch screen. The user touches the
Mode box to toggle between all available modulation modes.

Modulation

Mode

AQPSK &

Cw
PCM/FM

ads

0.785 °

Deviation

Touching the Mode box
toggles between the
available modulation
modes

"PCM/PM
BPSK
QPSK
SOQPSK
CPM
FM/FM
NTSC Bars

UQPSK

AUQPSK

AQPSK Internal

10,000,000
10,000,000 —-—

COMB START

OFF" Y3

Internal

000000

BS/BER | Fader

Mod/Dev Playback Presets Utility

Figure 4-9
Modulation Mode

A. UQPSK and AUQPSK - Additional settings are available to set up a desired 1/Q power level ratio.

Figure 4-10 shows the Balance feature that appears on the GUI when either UQPSK or AUQPSK
modulation is selected. Clicking on the up-down arrow (A V) icons located on the right of the | (dB)
and Q (dB) windows allows the user to select the desired power level ratio (balance) between the |

and Q signals.

Modulation
Balance
Mode Deviation (Rads =
AUQPSK - oFEE - 1@s) 0.0 °
Data Source Q (dB) 00 :
Internal
Figure 4-10

AUQPSK and UQPSK 1/Q Power Ratio Feature on GUI

Figure 4-11 shows how to enable the Balance feature on the touch screens in AUQPSK and UQPSK
modulation modes. The user touches the Mod/Deviation tab on the bottom of the touch screen and
then Advance to enable the | and Q Balance feature as shown. Touching the | and Q BALANCE
buttons allows the user to set the desired power level ratio (balance) between the | and Q signals.
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AUQPSK Internal

1,000,000

1,000,000

COMB START
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Internal
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ADVANCE MENU
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Internal

1,000,000
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Mod/Dev Return

Figure 4-11
AUQPSK and UQPSK 1/Q Power Ratio Feature on Touch Screen

ot

1,000,000

Advance Return

FM/FM Subcarrier - The FM/FM Subcarrier modulation mode provides the ability to set up either one
or two FM subcarriers. Figure 4-12 shows the Subcarrier settings that are accessed on the GUI when
FM/FM modulation is selected. The user clicks on the Sub Carrier box to enable the Signal
Generator Sub Carrier settings. One or Two FM subcarrier modulation signals can be set up and
generated by clicking on the Enable box for each subcarrier as shown.

Each FM subcarrier's parameters can be set by clicking on the up-down arrow (A V) icons located on
the right of Center Frequency (Hz), Rate (Hz) and Deviation (Hz) windows.

The Main Carrier is enabled by clicking on the Enable box under the Main Carrier label.

Signal Generator Sub Carrier

Source 1

Modulation
Center Frequency (Hz)
Mode Deviation (Hz) 1200000 :
FM/FM v 4,000,000 -
) / Rate (Hz)
Data Source — 10000
Internal Sub Carrier
Deviation (Hz)
3000
[ Enable
Figure 4-12

FM/FM Subcarrier Settings on GUI
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Source 2

Center Frequency (Hz)

Main Carrier

[ Enable

1200000 :

Rate (H2)
10000

Deviation (Hz)
3000

[] Enable

Close
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Figure 4-13 shows the touch screen subcarrier settings using when FM/FM modulation is selected.
The user touches the Mod/Deviation tab on the bottom of the touch screen and then Advance as
shown to enable the MODULATION MENU screen. The user then touches the Advance tab which
enables the SUBCARRIER screen as shown.

The user then can enable FM Subcarrier 1, FM Subcarrier 2 and the Main Carrier by touching the
boxes next to SC1, SC2 and Main as shown. FM Subcarrier 1 and Subcarrier 2 settings (Frequency,
Data Rate and Deviation) are then set by touching the boxes next to Freq 1, Rate 1, Dev 1 and Freq
2, Rate 2 and Dev 2.

FM/FM internal FM/FM 1,000,000

1,000,000 Internal
-
— 1,000,000
1,000,000 L OFEl
COMB | OFF mmryrn ST

R 4000000
Internal R 000000

BS/BER | Fader Mod/Dev |-laypack | Fresets | Uuiy VMODULATION ENU Advance Return

1,200,000 Msci

10,000 Msco

3,000 W main
1,200,000
10,000

3,000

ADVANCE MENU Mod/Dev Return

Figure 4-13
FM/FM Subcarrier Settings on Touch Screen

4.2.2.2 Randomizer
Figure 4-14 shows how to enable the modulator's randomizer using the GUI. The user clicks on Scramble

to enable a pulldown menu and then selects the RN15 randomizer as shown. Randomizer selection is not
accessible via the touch screen.

Modulation

Mode Deviation (Rads
SOQPSK | BONMSSH .

Data Source Scramble
Internal v || Off Y

RN15

Figure 4-14
Selecting Randomizer on GUI
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4.2.2.3 Modulation Data Source
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Figure 4-15 shows how to select the modulation data source on the GUI. The user clicks on the arrow
icon to the right of the Data Source window to enable a pull-down menu that allows the user to select no
modulation data source (None), the simulator's internal modulation data source (Internal), an external
modulation data source (External) or a recorded binary file as a data source (File Plybck).

Touching the Source box on the touch screen toggles between the aforementioned modulation data
source selections as shown

When External is selected, the user provides an external TTL modulation inputs to the rear panel BNC
connectors as defined in Tables 4-1 and 4-2.

Modulation
Mode Deviation (Rads

AQPSK v 0.785 °

Data Source

Internal

AQPSK Internal

10,000,000

10,000,000 mr
COMB | OFF o START

Internal Doooon

BS/BER Fader Mod/Dev Playback Presets Utility

Figure 4-15
Modulation Data Source Selection

Table 4-1
External Modulation Source Requirements

Touching the Source
box toggles between
None, Internal, External
and File Plybck
modulation data
sources

FM, PM, BPSK Digital (TTL) Data Not Used
QPSK Digital (TTL) Data | Digital (TTL) Data Q
SOQPSK, CPM *Digital (TTL) Data Digital (TTL)Clock
*Data is latched on falling edge of Digital Clock.
Table 4-2
External Modulation TTL Signal Level and Impedance
ViH 1.7V 75 ohms
Von 0.7V 75 ohms
A2522-006/01 May 2023 4-10 SEMCO Proprietary Information
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File Playback - Figure 4-16 illustrates the File Playback (File Plybck) mode on both the GUI and
Touch screen. The File Playback mode allows the user to load a binary file (usually recorded mission
data) on the TSS200B Solid State Drive (SSD), and then be able to select and run this file as the data
source for modulating the TSS200B RF output. This feature is available for all modulation formats

except AQPSK and AUQPSK.

The user can load the binary file of interest either via the TSS200B USB port(s) or access the SSD
with a remote PC via Ethernet when running SCGMS Network software. Figure 4-16 depicts the GUI

Note:

As this feature requires a binary file for playback, the user
must convert recorded data files to binary format in order to
use this feature. Please contact the factory for an available
software conversion program, which is provided at no cost.
Assistance in this regard is also available to provide step-by-
step instructions for successful conversion of recorded files
to a binary format.

and Touch screen File Playback controls.
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Figure 4-16
File Playback Feature
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Figure 4-17 shows how to load and select a binary file for playback using the GUI. The user clicks on
Select File to enable the simulator's SSD file directory. The user can either run the file directly from
an external device or (CD, USB, etc.) or copying and pasting the file into the file directory.

E
- — File Playback x
File Playback
4 [@ > ThisPC > Documents v C . o
Select Flle — Organize v New folder - m @
[ —— N
m\
B Desktop pnis.out
¥ Downloads
2| Documents
& Pictures
@ OneDrive
W This PC
¥ 3D Objects
Il Desktop
/| Documents
& Downloads
Ao v |€ >
A
File name: v |File Playhack (*.out) v
=) o

Figure 4-17
File Selection for Playback Using GUI

Once the playback file has been selected and opened, the file is loaded (Loading...) as shown in
Figure 4-18 (pn15.out is the example shown as a playback file that has been copied from an external
device and pasted into the simulator's SSD directory). The % readout in the lower left corner of the
File Playback control panel progresses the load process.

Figure 4-18 also shows how to start and stop the playback file as well as to set up the file to run in a
continuous loop. Clicking on the box next to Loop File enables the file to run in a continuous loop.
The user then clicks on GREEN Start and RED Stop as shown.

File Playback File Playback File Playback File Playback
Select File Select File Select File
ILoading--. } > ipn15 | pn15) | ’P“‘S ‘
Start SE Start

. swp  swop /' sop | | S

[] Loop File Loop File Loop File
9%

Figure 4-18
File Playback Using GUI

The touch screen does not have File Playback select and load capability. However, once a playback
file has been selected/loaded using the GUI, then this file is also accessible using the touch screen.

Figure 4-19 shows how to start, stop and loop the selected playback file using the touch screen. The

user touches the Source box, toggles to File PlyBck and then touches the Playback tab located
along the bottom of the touch screen.

Touching the box next to Loop File Off enables the file to run in a continuous loop. The user then
touches Start and Stop as shown.
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SOQPSK File Plybck

1,000,000

1,000,000
COMB OFF [ OFF . START

Internal

— 000230

BS/BER @ Fader Mod/Dev Playback Presets

—
pn15
1,000,000

15
pn7s 1,000,000

B Loop File Off

START

START

Utility FILE PLAYBACK MENU

pnis
1,000,000

ot

Loop File On Loop File On

START STOP

START START

FILE PLAYBACK MENU Return

FILE PLAYBACK MENU

Figure 4-19
File Playback Using the Touchscreen

4.2.2.4 Deviation Indicator

Figure 4-20 depicts the GUI Deviation indicator which provides the modulation index relative to data rate
for all phase modulation modes in radians (Rads), and in Hz (Hz) for the PCM/FM modulation format.
PCM/FM, PCM/PM, FM/FM, and NTSC deviation can be changed using the up-down arrow (A V) icons

located on the right of the Deviation window. All other modulation formats are relative to data rate and are
grayed out.

Modulation

Mode Deviation (Hz)
PCM/FM  ~ 350,000 °:

v

Data Source
Internal v

Modulation
Mode Deviation (Rads

PCM/PM ~ | 0.785

Data Source

Internal v

Figure 4-20
GUI Deviation Settings

Figure 4-21 shows how to change deviation settings using the touch screen. The user touches the
Mod/Deviation tab on the bottom of the touch screen and then the DEVIATION window, which enables a
keypad for entering the desired PCM/FM, PCM/PM, FM/FM, and NTSC deviation as shown.
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Figure 4-21
Touch Screen Deviation Settings

Internal Data Control Panel

p

e
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1,000,000
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o0oo0000

1,000,000

—

Return

The Internal Data Control Panel (Figure 4-22) is used to select the embedded modulator's Data Rate, Data
Code PN Pattern and Forward Error Correction (FEC) encoder. There are two separate controls for
AQPSK and AUQPSK to individually select | and Q Data Rates, Data Codes, PN Patterns and FEC
encoders. There is also an Error Insertion feature that allows the user to insert a single error or 10”3 errors
when running Bit Error Rate (BER) tests.

A2522-006/01 May 2023
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Figure 4-22
GUI Internal Data Control Panel
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4.2.3.1 Data Rate

Referring back to Figure 4-22, the user enters the desired data rate by typing in the desired rate in the
Rate (bps) window as shown. The data rate is set by hitting the keyboard Enter key (window turns gray).
The user can also use the up-down arrow (A V) icons located on the right of the Rate (bps) window. Valid
data rate ranges for each modulation format is provided by right-clicking on the Rate (bps) window as
shown in Figure 4-23.

Internal Data

Rate (bps) Data Code Pattern (2”n)
. Insert 1073
1,000,000 aim7 s mare e g Crne Comnrm
Data Rate Ranges > PCM/FM: 100 to 22,000,000
PCM/PM: 100 to 20,000,000
BPSK: 100 to 20,000,000
SOQPSK: 1,000,000 to 40,000,000
QPSK: 100 to 40,000,000
CPM: 1,000,000
1,250,000
2,500,000
5,000,000
. 10,000,000
Figure 4-23

Valid Modulation Data Rate Range per Modulation Format

Data rate selection using the touch screen is shown in Figure 4-24. The user touches the DATA RATE
box which enables a keyboard for data rate entry as shown. | and Q Data Rate selection is also shown.

PCM/EM Internal PCM/FM Internal |1_|7|?
1,000,000 15655;6588 ITE IF
78 9

1,000,000 — : 1,000,000 I_IFIT

COMB OFF" | mryT3 START COMB OFF | pryT3 START | MHz
Internal Internal l ENTER

_— 000000 _— 000000

BS/BER Fader Mod/Dev Playback Presets Utility BS/BER @ Fader Mod/Dev Playback  Presets Utility

Select 1 for AQPSK and AUQPSK | Dataate Entry Select 2 for AQPSK and AUQPSK Q Data Rate Entry

AQPSK Internaj |1_|? ﬁ
1,000,000 FEW
78 9

AQPSK Internal |1_ E l?
10,000,000 ITFIF
78 J9

1,000,000 I—IFF
COMB | OFF  pumrym start [T iz
Internal R 000000 I ENTER

10,000,000 I_IFI?
COMB OFF  prs START ,TIW
Internal g00G I ENTER

BS/BER | Fader Mod/Dev Playback  Presets Utility BS/BER Fader Mod/Dev Playback Presets Utility

Figure 4-24
Touch Screen Data Rate Selection
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4.2.3.2 Data Output Code

Figure 4-25 show how the data output code is selected on the GUI. The user clicks on the arrow icon to
the right of the Data Code window to enable a pull-down menu that allows the user to select the desired
data output code. As previously discussed, two Internal Data Control panels are enabled for AUQPSK
and AQPSK, which provide for individual selection of | and Q data output codes.

Internal Data
Rate (bps) ~ Data Code Pattern (2”n) vt [ 103
— _ |

< NRZL “|PN11F (20| B | Gos

Figure 4-25
GUI Data Output Code Selection

These data output code settings for the embedded TSS200A modulator are not available using the front
panel touch screen.

4.2.3.3 PN Pattern Selection
Figure 4-26 show how the data PN Pattern is selected on the GUI. The user clicks on the arrow icon to

the right of the Pattern (2°n) window to enable a pull-down menu that allows the user to select the desired
PN pattern.

As previously discussed, two Internal Data Control panels are enabled for AUQPSK and AQPSK, which
provide for individual selection of | and Q PN patterns.

Internal Data
Rate (bps)  Data Code Pattern (2”n) oot | ..
[ in:

< NRZ-L v|PN11F (2(v| Eor | Eos

FEC - Off

Figure 4-26
GUI PN Pattern Selection
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Figure 4-27 shows how to select a PN Pattern on the touch screens. The user touches the BS/BER tab
on the bottom of the touch screen as shown and then touches the PATTERN box to toggle between
available output codes. Referring back to Figure 4-24, the user selects 1 for | PN Patterns and 2 for Q
PN Patterns when AQPSK or AUQPSK is selected.

Select 1 for | PN Pattern and 2 for Q PN Pattern in
AQPSK or AUQPSK modulation mode

—
PCM{FM Internal 1,000,000 Disabled
0

1,000,000 1.5%
OFF - B Acc

0.00E-00 Wz
1,000,000 - NRZ-L
0.00E-00 B oc oFFsT

COMB OFF w START Normal 000000 . FILTER
Internal PN11 F START ERR 1043 Bits

—  oonnne

BS/IBER )| Fader |Mod/Dev Playback | Presets | Utility BBITSYNC - BER MENU FSYNC Return

Figure 4-27
Touch Screen PN Pattern Selection

4.2.3.4 Bit Error Insertion

The Internal Data Control Panel also provides the ability to insert a single error or 10°3 errors when running
Bit Error Rate (BER) tests. Figure 4-28 shows this feature on both the GUI and touch screen.

On the GUI, the user clicks on Insert Error to provide a momentary single bit error insertion. Clicking on
10”3 errors inserts 10”3 bit errors (box turns gray).

Using the touch screen, the user touches the BS/BER tab on the bottom of the touch screen as shown
and then touches the ERR box to insert a single bit error. Touching the box next to 10”3 errors (x in box)
inserts 10”3 bit errors.

Internal Data
Rate (bps) Data Code Pattern (2"n) R
Insert 1073

1,000,000 ~ NRz-L - PN11F (2(~\ Evr = Emn

PCM/FM Internal 1,000,000 Disabled
0
1,000,000 1.5 %
OFF —— B Acc

0.00E-00 W -z
1,000,000 - NRZ-L
0.00E-00 B oc oFFsT

COMB OFF w START Normal 000000 . FILTER

P
T i 1043 Bits
Internal 000000 PN11 F START ([ERR )10~3 Bits P

BS/BER | Fader |ModiDev Playback | Presets | Utility JlB!TSYNC - BER MENU FSYNC Return

Figure 4-28
GUI and Touch Screen Bit Error Insertion
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4.2.3.5 FEC Encoders

The Internal Data panel controls two available FEC encoders. The convolutional encoder is rate = 1/2,
k=7. The second encoder is Low Density Parity Check (LDPC), which has 3 selectable rates, 2 selectable
block sizes and both a CCSDS and IRIG randomizer.

Figure 4-29 shows how to select an FEC encoder using the GUI. The user clicks on the Internal Data
FEC - Off box to enable the Forward Error Correction window as shown. The selected FEC encoder
then populates FEC - Off, (FEC - Convolution Encoder or FEC - LDPC) as shown.

Internal Data
Rate (bps) Data Code Pattern (2”n)
a Insert 10"3
10,000,000 = NRZ-L o PN23 F N Enm{ Forward Error Correction
FEC - Off » |FECOff v
FEC Off
Convolution EncR =2, k=7

D
Internal Data / 7 Reed Solomon
Rate (bps) Data Code Pattern (2'n) /
= I 10"3
10,000,000 : NRzL - PN23F /Ei’;’{

_ 12 1024 OFF
I FEC - Convolution Encoder.ll /

prd

Internal Data
Rate (bps) Data Code Pattern (2n)

mset || 1073 223 1ACFFCID

10,000,000 : NRZL - PN23F "~ Eu  &on
| FEC - LDPC
Figure 4-29
FEC Encoder Selection on GUI Glose

FEC encoder selection is not available via the front panel touch screen.

Figure 4-30 shows how to set up the Convolution Encoder on the GUI. The user clicks the FEC -
Convolution Encoder box to access the Forward Error Correction window as shown. The convolutional
encoder is a fixed Rate 1/2, k=7 with a 1024 Block Size and 2 outputs (G1 and G2). Clicking on the G2
Inv box inverts the G2 outputs.

Forward Error Correction

Internal Data 'ConvolutionEncR=2,k= -
Rate (bps) Data Code Pattern (2n)
= onvolution Encoder Option
10,000,000 - NRZL - PN23F 9 G2y
I FEC - Convolution Encoder
12 1024 OFF
223 1ACFFC1D
Close

Figure 4-30
Convolution Encoder FEC Setup on GUI
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Figure 4-31 shows how to set up the LDPC Encoder on the GUI. The user clicks the FEC - LDPC box to
access the Forward Error Correction window, then clicks on the arrow to the right of the Block Size
window to select either 1024 or 4096, on the arrow to the right of the Rate window to select 1/2, 2/3 or 4/5

rate and on the arrow to the right of Randomizer to select either CCSDS or IRIG randomization.

Forward Error Correction

Forward Error Comrection

LDEC - emal Data

Rate (bps) Data Code Pattern (2n)
Insert 10

10,000,000 - NRZ-L v /PN23F v Eror  Em

LDPC Options )
Rate Block Size  Randomizer / FEC - LDPC \'\ LDPC Options

12 v [1024 ] opf " Rate BlockSge  ~Bambmbe

E Forwaed Error Cormection \ 1024 v| OFF

LDPC

LDPC

223 1ACFFC1D
1ACFFC1D

LDPC Options
Rate Block Size  Randomizer

172 ~ 1024 v |OFF v
OFF
Close
CCsDS
IRIG Close

223 1ACFFC1D

Close

Figure 4-31
LDPC FEC Setup on GUI

Figure 4-32 shows how to set up the Reed-Solomon Encoder on the GUI. The user clicks the FEC - Reed
Solomon box to access the Forward Error Correction window, then clicks on the arrow to the right of

the Rate window to select the desired rate.

Forward Error Correction

Forward Error Correction
fReed Solomon =) \ Reed Solomon v
FEC Off
Internal Data ConvolutionEncR=2 k=7
LDPC

Rate (bps) Data Code Pattern (2”n)
% Reed Sol
10,000,000 : nRzL - PN"F(Vy B

12 1024 OFF 12 1024 OFF

Reed Sols Opti
eed Solomon Options Reed Solomon Options

A
Sac Rate 4 ASM Enable

223 - 1ACFFC1
| CFECTD] 23 . 1ACFFCID |

223

Close

Close
Figure 4-32
Reed-Solomon FEC Setup on GUI
4-19 SEMCO Proprietary Information

A2522-006/01 May 2023



,’,;A \
SEMCE
\'.
4.2.4 Diversity Combiner Fade and Phase Test Feature

The Diversity Combiner test feature provides dual RF outputs (CH1 and CH2) and the ability to select
dynamically changing RF signal levels (Fade) between CH1 and CH2 at selectable change rates (Fade
Rate). This test feature also provides the ability to change the phase shift between CH1 and CH2 in 1
degree increments up to 180 degrees.

Figure 4-33 depicts the GUI Fader Control Panel. Clicking on the Fader OFF/ON window turns the Fader
OFF to a GREEN Fader ON and enables the Depth (dB), Phase (deqgrees) and Rate (Hz) controls.

The user enters the CH1/CH2 fade depth from 0 to 30 dB in 1 dB increments, phase shift between CH1
and CH2 from 0 to 180 degrees in 1 degree increments and fade rate between CH1 and CH2 from 1 Hz
to 100 kHz by typing in the desired values in the Depth (dB), Phase (degrees) and Rate (Hz) windows as
shown. Each value entered is set by hitting the keyboard Enter key (window turns gray).

The user can also use the up-down arrow (A V) icons located on the right of each window.

Fader
Depth (dB) Phase (Degrees) Rate (Hz)

0O - 360 - 100,00C:

Figure 4-33
GUI Fader Control Panel

Figure 4-34 shows how to select fader controls using the touch screen. Using the touch screen, the user
touches the Fader tab on the bottom of the touch screen as shown to enable the FADER MENU screen.
The user then touches the box next to FADER, which turns a GREEN ON as shown.

Touching the box next to DEPTH (dB), PHASE (Degrees) and RATE (Hz) enables a keyboard as shown.
The user then types in the values for each of these parame e touches ENTER.

PCM/FM Internal 0 1,000,000

1,000,000
360 s

1,000,000 —-— 3.79E-01
OF 100000 1 84E-01

cOMB | OFF mmry= e !

Internal 056000

BS/BER | Fader Mod/Dev Playback Presets | Utility FADER MENU
Figure 4-34
Touch Screen Fader Controls

4.2.5 Bit Synchronizer Control Panel

Figure 4-35 shows the GUI Bit Synchronizer Control Panel. There are two identical Bit Sync channels and
control panels (Bit Sync 1 and Bit Sync 2). Bit Sync 1 and Bit Sync 2 are both used for BER testing and
can be individually selected for all modulation formats. Bit Sync 1 and Bit Sync 2 are used together for |
and Q BER testing when AQPSK or AUQPSK modulation formats are selected.
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Bit Sync 1 and Bit Sync 2 process analog or TTL baseband video inputs connected to the TSS200B rear
panel (Data In 1 and Data In 2).

Figure 4-35 also shows the touch screen Bit Synchronizer controls. The user touches the BS/BER tab on
the bottom of the touch screen to access the BIT SYNC-BER MENU screen. This screen controls Bit Sync
1 when 1 is selected and Bit Sync 2 when 2 is elected as shown.

Bit Sync 1
Status RL? 1,000,000 DataPol. NORM - InputCode NRZ-L - viterbi OFF v
LOSS —— .
LoopBW 15% + Descram. Disabled v Clk Phase v Qutput \Np7) o
Out Code
[] Enable AGC  [] HI-ZInput [] DCOffset [] Fittering

PCM/FM Internal 1,000,000 Disabled

1]
1,000,000 1.5%

OFF —— B ~cc

- 1,000,000 - — 0.00E-00 Wz
0.00E-00 B oc oFFsT

COMB OFF “ START Normal oooooo . FILTER
B 10~3 Bits

Internal PN11 F START FERR' 10~3 Bits

— nnoess

BS/BER | Fader Mod/Dev Playback Presets | Utility BITSYNC - BER MENU FSYNC Return

Figure 4-35
Bit Sync Functions and Controls
4.2.51 Bit Sync Status

Referring back to Figure 4-35, bit sync status is indicated under the GUI Status label as either LOSS or
LOCK. Bit Sync status on the touch screen is either a RED LOSS or GREEN LOCK indication under the
BIT SYNC-BER MENU STATUS label.

Bit sync status is also displayed on the main touch screen under the BIT SYNC label as shown. Bit Sync
1 status is displayed when 1 is selected, and Bit Sync 2 status displayed when 2 is selected.

4.2.5.2 Bit Sync Data Rate

Referring again to Figure 4-35, the user types in the desired bit sync data rate by typing in the desired data
rate in the GUI window next to Rate (bps). The data rate is set by hitting Enter on the Keyboard.

Using the touch screen, the desired bit sync data rate is entered by touching the BIT SYNC 1 (or BIT
SYNC 2) RATE box on the main touch screen as shown in Figure 4-36. A keyboard is enabled as shown
for entering the data rate.

This data rate is also displayed on the BITSYNC-BER MENU RATE (bps) label as shown.
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PCM/FM Internal I_El? 1,000,000 Disabled

1]

1,000,000 1.5 %
OFF — B ~cc

HI-Z
1,000,000 . NRZ-L 0.00E-00 ]
0.00E-00 B oc oFFsT

COMB OFF w START Normal 000000 . FILTER

Internal PN11 F START FERR 10~3 Bits .10"3 Bits
o 000000

BS/BER | Fader Mod/Dev Playback  Presets Utility BITSYNC - BER MENU FSYNC Return

Figure 4-36
Bit Sync Data Rate Selection and Display on Touch Screen

4.2.5.3 Bit Sync Loop Bandwidth
Figure 4-37 shows how to select bit sync loop bandwidth on the GUI. The user clicks on the arrow icon to

the right of the Loop BW window to enable a pull-down menu that allows the user to select one of five loop
bandwidth values from 0.01% to 3.0%.

Bit Sync 1
Status ~ Rate [F4'560 000 | DataPol. NORM - Input Code NRZ-L - viterbi OFF v
Do Loop BW |15% | Descram. Disabled ~ % 0 v _“J&L NRZ-L -
O EnabIeAGg:g.l%% It [] DCOffset [] Fittering
1.0 %

30% | Figure 4-37

Bit Sync Loop Bandwidth Selection on GUI

Figure 4-38 shows how to select bit sync loop bandwidth using the touch screen. The user touches the
BS/BER tab on the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and
then touches the bit sync loop bandwidth % box as shown to toggle thru the 5 loop bandwidth values
available.

PCM/FM Internal 1,000,000 Disabled

1,000,000 1.5%
—— B ~Gc

1,000,000 —-— . 0.00E-00 Wz
. 0.00E-00 B oc oFFsT
COMB OFF  pmmr—r START Normal 000000 . FILTER

PN11 F START FERR 1043 Bits .10"3 Bits
Internal 000000

BS/BER | Fader |ModiDev Playback | Presets | Utility JlB!TSYNC - BER MENU FSYNC Return

Figure 4-38
Bit Sync Loop Bandwidth Selection on Touch Screen
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4.2.5.4 Bit Sync Data Polarity
Figure 4-39 shows how to select bit sync data polarity on the GUI. The user clicks on the arrow icon to

the right of the Data Pol. window to enable a pull-down menu that allows the user to select normal (NORM)
or inverted (INV) polarity.

Bit Sync 1

Status

Data Pol.

NORM

.| Input Code NRZ-L - Vviterbi OFF

v

LOSS Clk Phase
. y . ) C . Output a v
LoopBW 15% Descram. INV Out 0 o NRZ-L
[] Enable AGC [] HI-ZInput [] DCOffset [] Fittering
Figure 4-39

Bit Sync Data Polarity Selection on GUI

Figure 4-40 shows how to select bit sync data polarity using the touch screen. The user touches the
BS/BER tab on the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and
then touches the box next to OUTPUT DATA POL to toggle between Normal or Inverted as shown.

PCM/FM Internal

1,000,000 Disabled

1,000,000

-
0.00E-00
0.00E-00
oooo0o00

1,000,000 NRZ-L

-

COMB OFF | mry3 START Normal

1.5%

B ~Acc
Bz

B oc oFFsT
B FlLTER

PN11 F START FERR 1043 Bits .10"3 Bits

Internal

BS/BER

o0ooo000

BITSYNC - BER MENU FSYNC Return

Fader Mod/Dev Playback Presets Utility
Figure 4-40

Bit Sync Data Polarity Selection on Touch Screen
4.2.5.5 Bit Sync Derandomizer
Figure 4-41 shows how to select a bit sync derandomizer format on the GUI. The user clicks on the arrow

icon to the right of the Descram. window to enable a pull-down menu that allows the user to enable and
select one of five derandomizer data formats as shown.

Bit Sync 1
Status Rate 1,000,000 DataPol. NORM - Input Code NRZ-L ~ vyiterhi OFF v
LOSS .
LoopBW 15% + Descram. |Disabled v % 0 v %;M NRZ-L v
Disabled - =08
[J Enable AGC  [J HI-ZInput [] DC Offse{RNRZ15
RNRZ9
RNRZ11
RNRZ17
RNRZ23
Figure 4-41

Bit Sync Derandomizer Selection on GUI
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Figure 4-42 shows how to select bit sync loop bandwidth using the touch screen. The user touches the
BS/BER tab on the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and
then touches the DESCRAM box as shown to enable and toggle thru the 5 available derandomizer formats.

—
PCM/FM Internal 1,000,000 Disabled
0

1,000,000 1.5%
OFF - B ~cc

0.00E-00 Wz
1,000,000 - NRZ-L
0.00E-00 B oc oFFsT

COMB OFF | OFF. START Normal 000000 . FILTER

Internal PN11 F START JERR 10+3 Bits | 103 Bits
000000

BS/BER | Fader |ModiDev Playback | Presets | Utility JlIB!TSYNC - BER MENU FSYNC Return

Figure 4-42
Bit Sync Derandomizer Selection on Touch Screen

4.2.5.6 Bit Sync Input Code

Figure 4-43 shows how to select the bit sync data input code on the GUI. The user clicks on the arrow
icon to the right of the Input Code window to enable a pull-down menu that allows the user to select one
of 12 available data input codes.

Bit Sync 1

status ~ Rate F9°655 500" DataPol. NORM - Input Code \NRZ-L | viterbi OFF v
=052 LoopBW 15% + Descram. Disabled v —Clkol;l:ase NRZ-M —théf'd“t NRZ-L ~
Out Code
[ Enable AGC [ HI-ZInput [] DCOffset [] Fitering :g:ls
BIP-L
BIP-M
BIP-S
BIP-I
. DM-M
Figure 4-43 DM-S
Bit Sync Data Input Code Selection on GUI ::[D):-_a

Figure 4-44 shows how to select bit sync data input code using the touch screen. The user touches the
BS/BER tab on the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and
then touches the box next to INPUT CODE to toggle between the 12 available data input codes as shown.

PCM/FM Internal 1,000,000 Disabled

1,000,000 1.5 %
| OFF. B ~Acc
HI-Z
1,005,000 —-— NRZ-L 0.00E-00 4
0.00E-00 B oc oFFsT

COMB OFF s START Normal 000000 M FiLTER

PN11 F START FERR 1043 Bits .10"3 Bits
Internal 000000

BS/BER | Fader |ModiDev Playback | Presets | Utility JlB!TSYNC - BER MENU FSYNC Return

Figure 4-44
Bit Sync Data Input Code Selection on Touch Screen
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4.2.5.7 Bit Sync Output Clock Phase
Figure 4-45 shows how to select the bit sync output clock phase on the GUI. The user clicks on the arrow

icon to the right of the Clk Phase Out window to enable a pull-down menu that allows the user to select
0°, 90°, 180° or 270° output clock phase.

Bit Sync 1

stats A2t 75,000,001 DataPol. NORM - Imput Code NRZL | viterbi OFF o
SO LoopBW 15% v Descram. Disabled v % %glt NRZ-L
Out 0 ode
90

[] Enable AGC [] HI-ZInput [] DCOffset [] Fittering

‘180 |

270
Figure 4-45

Bit Sync Output Clock Phase on GUI

Figure 4-46 shows how to select bit sync data input code using the touch screen. The user touches the
BS/BER tab on the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and
then touches the box next to OUTP CLK PHASE to toggle between 0° 90° 180° or 270° output clock
phase as shown.

PCM/FM Internal 1,000,000 Disabled

1,000,000 1.5%
[ OFES B ~cc

- 0.00E-00 Wz
1,000,026 — NRZ-L
0.00E-00 B oc oFFsT

COMB OFF m‘ START Normal 000000 . FILTER

Internal PN11 F START FERR 10~3 Bits .10"‘3 Bits
EE— 000000

BS/BER | Fader |ModiDev Playback | Presets | Utility JlIB!TSYNC - BER MENU FSYNC Return

Figure 4-46
Bit Sync Data Output Clock Phase on Touch Screen

4.2.5.8 Bit Sync Viterbi FEC Decoder
Figure 4-47 shows how to select the bit sync Viterbi FEC decoder on the GUI. The user clicks on the arrow

icon to the right of the Viterbi window to enable a pull-down menu that allows the user to select Viterbi
rate = 1/2, k = 7 (R=1/2; k=T7).

Bit Sync 1
Status RL? 1,000,000 DataPol. NORM - InputCode NRZ-L - viterbi |OFF v
LOSS .
LoopBW 15% + Descram. Disabled v CIk Phase 0 | Output [B-q/54-7
Out Code
[] Enable AGC  [] HI-ZInput [] DCOffset [] Fittering

Figure 4-47
Bit Sync Viterbi FEC on GUI

Figure 4-48 shows how to select the bit sync Viterbi FEC decoder using the touch screen. The user touches
the BS/BER tab on the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and
then touches the box next to VITERBI to toggle between OFF and R=1/2; k=7 as shown.
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Figure 4-48
Bit Sync Viterbi FEC on Touch Screen

4.2.59 Bit Sync Output Code

Figure 4-49 shows how to select the bit sync data output code on the GUI. The user clicks on the arrow
icon to the right of the Output Code window to enable a pull-down menu that allows the user to select one
of 12 available data output codes.

Bit Sync 1
Rat
i "se: 1,000,000

Status
LoopBW 15% ~

NORM - Input Code NRZ-L ~ OFF v

Viterbi

Output
Code

Data Pol.

LOSS Clk Phase

Disabled v ———— 0 v

= NRZ-L ~

Descram.

[] Enable AGC [ HI-ZInput [] DCOffset [] Fittering

NRZ-M
NRZ-S
NRZ-I
BIP-L
BIP-M
BIP-S
BIP-1
DM-M
DM-S
MDM-S
MDM-M

Figure 4-49
Bit Sync Output Code Selection on GUI

Figure 4-50 shows how to select bit sync data output code using the touch screen. The user touches the
BS/BER tab on the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and
then touches the box next to OUTPUT CODE to toggle between the 12 available data output codes.

PCM/FM

COMB OFF" YT
Internal

BS/BER | Fader
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Figure 4-50
Bit Sync Data Output Code Selection on Touch Screen
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42510 Bit Sync AGC, Impedance, DC Offset and Filtering Controls

The AGC feature applies an AGC to the Bit Sync input and is activated by the user when the data stream
input level is varying in amplitude. The DC Offset feature provides for the removal of any unwanted DC
offset on the input data stream. The Impedance feature provides for either 4K Q (Hi-Z) input impedance
or 75 Q input impedance. The Filter feature provides the ability to filter an analog baseband video input
from an external source (recorded or active data stream).

Figure 4-51 shows these features on the GUI. The user clicks on the box next to each feature as shown.

Bit Sync 1
Status RL? 1,000,000 | DataPol. NORM - Input Code NRZ-L v viterbi OFF v
LOSS .
LoopBW 15% + Descram. Disabled - b v Output N7}
Out Code
@x O] HiZinput [ DC Offset @

Figure 4-51
Bit Sync AGC, Impedance, DC Offset and Filtering Controls on GUI

Figure 4-52 shows these features on the touch screen. The user touches the BS/BER tab on the bottom

of the touch screen to access the BIT SYNC-BER MENU screen and then touches the box next to each
feature as shown.

PCM/FM Internal

1,000,000 Disabled
0
1,000,000 1.5 %
OFF —— @ ~cc
1,000,000 — NRZ-L 0.00E-00 Wz
0.NNE-5G B oc oFFsT
COMB OFF T3 START Normal 000000 . FILTER
S— . 10°3 Bit
Internal 066007 PN11 F sTART JERR 10~3 it | I fts
‘BS/BER rader ModiDev Playback Presets = Utility BITSYNC - BER MENU FSYNC Return

Figure 4-52
Bit Sync AGC, Impedance, DC Offset and Filtering Controls on Touch Screen

4.2.6 Bit Error Rate (BER) Control Panel

Figure 4-53 shows the GU Bit Error Rate (BER) Control Panel. There are two identical BER channels and
control panels (BER 1 and BER Sync 2). BER 1 and BER 2 are both used for BER testing and can be
individually selected for all modulation formats. BER 1 and BER 2 are used together for separate | and Q
BER testing when AQPSK or AUQPSK modulation formats are selected.

BER 1 and BER 2 are used for BER testing of TTL baseband video inputs that have been processed by
Bit Sync 1 and Bit Sync 2, respectively.

Figure 4-53 also shows the touch screen BER controls. The user touches the BS/BER tab on the bottom
of the touch screen to access the BIT SYNC-BER MENU screen. The BER controls are located in the
center of the screen under BIT ERROR RATE. This screen controls BER 1 when 1 is selected and BER 2
when 2 is elected as shown (BER 1 is selected in the Figure 4-53 example).
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Figure 4-53
BER Functions and Controls

4.2.6.1 BER Status

Referring back to Figure 4-53, BER status is indicated under the GUI Status label as either OFF or SYNC.
BER status on the touch screen is either a LOSS or GREEN SYNC indication under the BIT SYNC-BER
MENU BIT ERROR RATE label. BER status is also displayed on the main touch screen under the BIT
ERROR RATE label as shown. BER 1 status is displayed when 1 is selected, and BER 2 status displayed
when 2 is selected.

4.2.6.2 BER PN Pattern

Figure 4-54 shows how to select a PN Pattern on the GUI. The selected BER 1 PN Pattern must match
the PN Pattern of the incoming baseband video TTL signal that was processed by Bit Sync 1, and the
selected BER 2 PN Pattern must match the PN Pattern of the incoming baseband video TTL signal that
was processed by Bit Sync 2.

The user clicks on the arrow icon to the right of the Pattern (2"°n) window to enable a pull-down menu that
allows the user to select one of 12 available PN pattern formats.

BER 1

Status .
OFF Seconds 10°6 Bits  ~

Test BER Test Errors Test Period

Start/Stop

Avg. BER Accum. Errors Pattern (2”n)

PN11F v

PN23 F
PN23 R
PN15 F
PN15 R
PN11R
PN F
PN9 R
PN7 F
PN7 R
PN6 F

Figure 4-54 I
BER PN Pattern Selection on GUI
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Figure 4-55 shows how to select a PN Pattern on the touch screen. The user touches the BS/BER tab on
the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and then touches the
box next to PATTERN to toggle between the 12 available pattern formats.

—
PCM/FM Internal 1,000,000 Disabled
0

1,000,000 1.5%
OFF - B ~cc

0.00E-00 Wz
1,000,000 - NRZ-L
0.00E-00 B oc oFFsT

COMB OFF m START Normal 000000 . FILTER

Internal PN11 F START JERR 10+3 Bits | 103 Bits
_— 000000

BS/BER | Fader |ModiDev |Playback | Presets | Utility QB! TSYNC - BER MENU FSYNC Return

Figure 4-55
BER PN Pattern Selection on Touch Screen

4.2.6.3 BER Test Period
Figure 4-56 shows how to select a test period on the GUI. The user clicks on the arrow icon to the right of

the Test Period window to enable a pull-down menu that allows the user to select one of 7 available test
periods (10°3 thru 1079 Bits) or Continuous (Contin.).

BER 1
Status

OFF Seconds

Test BER Test Errors Test Period
10"3 Bits ~

Start/Stop

Avg. BER Accum. Errors
1074 Bits
1075 Bits
1076 Bits
107 Bits
1078 Bits
. 1079 Bits
Figure 4-56 Contin.

BER Test Period Selection on GUI

Figure 4-57 shows how to select a test period on the touch screen. The user touches the BS/BER tab on
the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and then touches the
PERIOD box in the BIT ERROR RATE window next to the ERR button to toggle between the 7 available
test periods (1073 thru 109 Bits) or Continuous (Contin.).

PCM/FM Internal 1,000,000 Disabled
0
1,000,000 1.5 %
OFF —— B Acc
HI-Z
1,000,000 —-— NRZ-L 0.00E-00 ]
0.00E-00 B oc oFFsT

COMB OFF | mry> START Normal 000000 M FiLTER
Internal PN11 F START JERR 10~3 gits | 103 Bits

BS/BER | Fader |ModiDev Playback | Presets | Utility JlB!TSYNC - BER MENU FSYNC Return

Figure 4-57
BER Test Period Selection on Touch Screen
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4.2.6.4 BER Start/Stop

Figure 4-58 shows the Start/Stop function on the GUI. The user clicks on Start/Stop (turns gray when
enabled) to start a BER test as shown. When this occurs, a Restart window is also enabled. Clicking
again on Start/Stop stops the BER test. Clicking on Restart resets and starts the BER test again.

BER 1
Test BER TestE s Test Period
Statue es est Errors es 'erlo
SVNC Seconds OEOO 0E+00 10°3 Bits ~
7 Ave. BER Accum. Errors Pattern (2 n)
OE00 0 PN11F v —
Figure 4-58

BER Start/Stop Selection on GUI

Figure 4-59 shows how to start and stop a BER test using the touch screen. The user touches the BS/BER
tab on the bottom of the main touch screen to access the BIT SYNC-BER MENU screen and then touches

START as shown. Touching the box again resets and starts the BER test again.

PCM/FM Internal

1,000,000
1]

1,000,000
OFF

—
0.00E-00
0.00E-00
oooo000

1,000,000 NRZ-L

START Normal

COMB

OFF" | rTS

ERTTE START JERR 10+3 Bits

Internal

BS/BER

oooonn

Fader Mod/Dev Playback  Presets = Utility BITSYNC - BER MENU FSYNC

Figure 4-59
BER Start/Stop on Touch Screen

4.2.6.5 BER Indicators

Referring to Figure 4-60, the following GUI displays are provided when running a BER test:
A. Status - Status displays a BERT OFF, SYNC or LOSS status indication.

B. Seconds - Seconds displays the BERT test interval in seconds.

C. Test BER - Test BER displays the current BER.

D. Test Errors - Test Errors display the number of bit errors during the test interval.

Disabled

1.5%

B ~Acc
Bz
B oc oFFsT

B FiLTER
B 10~3 Bits

Return

E. Average BER - Avg. BER provides a readout of the average BER over the BERT test

interval.

F. Accumulated Errors - Accum. Errors adds up the total number of errors that occurred

during a test interval.
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BER 1
Test BER TestE p Test Period
Status es est Errors es .eno
ey S OEOO 0E+00 10"3 Bits -
7 Avg. BER Accum. Errors Pattern (2”n)
0E00 0 PN11F v Restar
Figure 4-60

BER Indicators on GUI
Figure 4-61 shows the touch screen displays correlating to the GUI when running a BER test:
A. Status - A BERT OFF or SYNC indication is provided.
B. Seconds - ELAPSED displays the BERT test interval in seconds.

C. Test BER - BER displays the current BER.

D. Average BER - AVG BER provides an average BER readout over the BERT test interval.

PCM/FM Internal

1,000,000 Disabled
1]

1,000,000 1.5 %
OFF — B Acc
1,000,000 —-— NRZ-L 0.00E-00 -z
0.00E-00 B oc oFFsT
COMB OFF  prys START Normal 000000 B rFiLTER
B 10~3 Bits

Internal 000000 FNTTF START FERR 10+3 Bits

BS/BER | Fader Mod/Dev Playback | Presets = Utility BITSYNC - BER MENU FSYNC Return

Figure 4-61
BER Indicators on Touch Screen

4.2.7 Frame Sync Control Panel

Figure 4-62 shows the Frame Sync Control Panel. There are two identical Frame Sync channels and
control panels (Frame Sync 1 and Frame Sync 2). Frame Sync 1 and Frame Sync 2 can be individually
selected for all modulation formats and are used together for separate | and Q testing when AQPSK or
AUQPSK modulation formats are selected.

Frame Sync 1 and Frame Sync 2 are used to set up and achieve a Frame Sync LOCK on TTL baseband
video data that is frame synced and received from an external source (TSS200B Data In 1 and Data In 2).
The TSS200B can also be externally modulated with Frame Synched PCM data and in this manner be
used as a simulation source for receiver testing. In this test scenario, the TSS200B frame sync is formatted
to match the major frame format of the TTL baseband signal used for externally modulating the TSS200B.
A TSS200B frame sync LOCK if achieved if there is a match. This test scenario can also be performed
using recorded mission data in TSS200B File Playback mode.

Frame Sync 1 5 oo
Status FSYNC PAT Sync Length Bits/Word Words/Frame FSYNC Thresh

OFF \M \L[\s—vl \1024 v\ \15 \,‘ Start/Stop

Figure 4-62
Frame Sync GUI Functions and Controls
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Figure 4-63 shows the touch screen Frame Sync controls. The user touches the BS/BER tab on the
bottom of the touch screen to access the BIT SYNC-BER MENU screen, and then touches the FSYNC
tab on the bottom of the BIT SYNC-BER MENU screen to access the FSYNC MENU screen as shown.

The FSYNC MENU screen controls Frame Sync 1 when 1 is selected and Frame Sync 2 when 2 is elected
as shown (Frame Sync 1 is selected in the Figure 4-64 example). A Frame Sync START control and
Frame Sync Status indicator are also available on the main screen under the FSYNC label as shown.

PCM/FM Internal 1,000,000 Disabled

1]
1.5%

OFF | OFF. . AGC
HI-Z
1,000,000 [ OFER NRZ-L 0.00E-00 .
0.00E-00 B oc oFFsT
COMB OFF |y START Normal 000000 . FILTER

PN11 F START PERR 10~3 Bits .10“3 Bits
Internal 000000

1,000,000

NITOWAIA nrmn RACKIL FSYNC Return

%

BS/BER Fader Mod/Dev Pl

STATUS

BS/BER Return

Figure 4-63
Frame Sync Touch Screen Functions and Controls

4.2.71 Frame Sync Pattern

Figure 4-64 shows how to type in the frame sync pattern (main word). The user types in the
hexadecimal frame sync pattern in the GUI window under ESYNC PAT and then hits Enter on the
Keyboard. There are also test frame sync patterns that are available by clicking on the arrow icon located
on the right of the FESYNC PAT window and selecting a frame sync pattern in the pull-down menu as
shown.

Frame Sync 1 . .
Status ~ FSYNC PAT  Sync Length Bits/Word Words/Frame FSYNC Thresh

OFF [EEEDiin|-| ey (B -| [10240 -| |15 J] Stat/Ston
B8
EB90
FAF320
Figure 4-64

Frame Sync Pattern Selection on GUI

Using the touch screen, the desired frame sync pattern is entered by touching the BS/BER tab on the
bottom of the touch screen to access the BIT SYNC-BER MENU screen, and then touching the FSYNC
tab on the bottom of the BIT SYNC-BER MENU screen to access the FSYNC MENU screen as shown in
Figure 4-65. The user than touches the box next to PAT to enable a keyboard that is then used to type in
the desired hexadecimal frame sync pattern as shown.
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Figure 4-65
Frame Sync Pattern Selection on Touch Screen

4.2.7.2 Frame Sync Word Length

Figure 4-66 shows how to enter the frame sync word length using the GUI. The user clicks on the Sync
Length window, types in a frame sync word length from 1 to 32 bits and hits the keyboard return.

Frame Sync 1
Status FSYNC PAT @Blts/\\ord Words/Frame FSYNC Thresh

OFF %j— ]1024 \ ]15 v\ Start/Stop

Figure 4-66
Frame Sync Word Length Selection on GUI

Using the touch screen, the frame sync word length is entered by touching the BS/BER tab on the bottom
of the touch screen to access the BIT SYNC-BER MENU screen, and then touching the FSYNC tab on
the bottom of the BIT SYNC-BER MENU screen to access the FSYNC MENU screen as shown in Figure
4-67.

The user than touches the box next to FS LEN to enable a keyboard that is then used to type in the desired
frame sync word length of 1 to 32 bits as shown.
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Figure 4-67
Frame Sync Word Length Selection on Touch Screen

4.2.7.3 Frame Sync Bits/Word

Figure 4-68 shows how to enter the frame sync bits/word using the GUI. The user clicks on the
Bits/Word window, types in a frame sync bits/word from 1 to 64 bits and hits the keyboard return.

There are also test frame sync bits/word that are available by clicking on the arrow icon located on the
right of the Bits/Word window and selecting a bits/word value in the pull-down menu as shown.

Frame Sync 1 - —
Status FSYNC PAT Sync Length Bits/Word Words/Frame FSYNC Thresh
OFF |EB90 *| (e [C-| (10220 - 1S v Stat/Stop
16
32
64
Figure 4-68

Frame Sync Bits/Word Selection on GUI

Using the touch screen, the frame sync bits/word is entered by touching the BS/BER tab on the bottom of
the touch screen to access the BIT SYNC-BER MENU screen, and then touching the FSYNC tab on the
bottom of the BIT SYNC-BER MENU screen to access the FSYNC MENU screen as shown in Figure 4-
69. The user than touches the box next to BIT/WRD to enable a keyboard that is then used to type in
bits/word value of 1 to 64 bits as shown.
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Figure 4-69
Frame Sync Bits/Word Selection on Touch Screen

4.2.7.4 Frame Sync Words/Frame
Figure 4-70 shows how to enter frame sync words/frame using the GUI. The words/frame are

programmable up to 65000. However, words/frame values used during BER testing normally do not exceed
2048. The user clicks on the Words/Frame window, types in words/frame and clicks on return.

Typical test frame sync words/frame are also available by clicking on the arrow icon located on the right of
the Words/Frame window and selecting a words/frame value in the pull-down menu as shown.

Frame Sync 1 . o
Status ~ FSYNC PAT  Sync Length Bits/Word Words/Frame FSYNC Thresh

OFF [EBSONI -| e (B | (] (s - Stat/Sop

1024
2048

Figure 4-70
Frame Sync Words/Frame Selection on GUI

Using the touch screen, the frame sync words/frame value is entered by touching the BS/BER tab on the
bottom of the touch screen to access the BIT SYNC-BER MENU screen, and then touching the FSYNC
tab on the bottom of the BIT SYNC-BER MENU screen to access the FSYNC MENU screen as shown in
Figure 4-71.

The user than touches the box next to WRDS/FRM to enable a keyboard that is then used to type in a
words/frame value as shown.
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Figure 4-71
Frame Sync Words/Frame Selection on Touch Screen

4.2.7.5 Frame Sync Threshold

The frame sync threshold value is tied to both the frame sync pattern and length, which is 1 to 32 bits.
Accordingly, the frame sync threshold should always be set to a value at least less than or equal to the
frame sync word length in order to achieve frame sync lock.

Figure 4-72 shows how to enter the frame sync threshold using the GUI. The user clicks on the FSYNC
Thresh window, types in a frame sync threshold value less than or equal to the frame sync word
length and hits the keyboard return.

Frame sync threshold values are also available by clicking on the arrow icon located on the right of the
FSYNC Thresh window and selecting a frame sync threshold value in the pull-down menu as shown.

Frame Sync 1 ) e
Status  FSYNC PAT Sync Length Bits/Word Words/Frame FSYNC Thresh

OFF |EB90 | [ [ | [022 | (= -] Stat/Stop

Co—

Figure 4-72
Frame Sync Threshold Selection on GUI
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Using the touch screen, the frame sync threshold value is entered by touching the BS/BER tab on the
bottom of the touch screen to access the BIT SYNC-BER MENU screen, and then touching the FSYNC
tab on the bottom of BIT SYNC-BER MENU screen to access the FSYNC MENU screen (Figure 4-73).

The user than touches the box next to FS THRESH to enable a keyboard that is then used to type in a
frame sync threshold value as shown.

PCM/FM Internal 1,000,000 Disabled
]
1,000,000 1.5 %
OFF - B ~cc

0.00E-00 Wz
1,000,000 - NRZ-L
0.00E-00 B oc oFFsT
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_ ooooo00

BS/BER | Fader |Mod/Dev Playback | Presets | Utility BITSYNC - BER MENU FSYNC Return

STATUS

ENTER

BS/BER Return

Figure 4-73
Frame Sync Threshold Selection on Touch Screen

4.2.7.6 Frame Sync Start/Stop

Figure 4-74 shows how to enable the frame sync on the GUI. The user clicks on Start/Stop, which turns
gray when enabled. Status is either OFF, LOSS or LOCK.

F Sync 1 ) e
m FSYNC PAT Svnc Leng!h Bits/Word Words/Frame FSYNC Thresh

v v v Start/St
| Loss Eason -| MG 8 {0240 - |15 | )

Figure 4-74
Frame Sync Start/Stop on GUI

N

Figure 4-75 shows how to enable the frame sync using the touch screen. The user touches START, and
STATUS is GRAY OFF, RED LOSS and GREEN LOCK. The Frame Sync can also be enabled on the
main screen under the FSYNC label as shown.
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Figure 4-75
Frame Sync Start/Stop on Touch Screen

4.2.8 GUI Toolbar Settings

The SGCMS GUI Toolbar (Figure 4-76) allows the user to select a variety of functions and features as pull-
down menus or displays under the headings of Presets, System Config, Windows, Network Settings,
and Help.

I8 SEMCO SGCMS  System Name - X

Presets System Config Windows Network Settings Help

Figure 4-76
Toolbar Selections

4.2.8.1 Presets (Saving a Preset)
Figure 4-77 depicts the pull-down menu for Presets — Save >System selection. With this selection, the
user can name and save TSS200B setups in the system Solid State Drive. Clicking on Presets — Save

>System directs the user to a directory where the TSS200B set-ups can be named and saved as a .chs
file. The example shown is Test Setup 1 and Test Setup 2.
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Figure 4-77
Save Presets

4.2.8.2 Presets (Loading a Preset)

Figure 4-78 depicts the sequence for loading the Test Setup 2 example previously saved (Figure 4-77).
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Figure 4-78

Loading a Preset
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4.2.8.3 System Config (Naming Options)

Figure 4-79 depicts the System Config — Naming Options selection on the Toolbar. Selecting this feature
allows the user to type in and save a name for both the System and SigGen 1 GUI displays, which then
appear on the two corresponding GUI headers.
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Figure 4-79
Naming Options Feature

4.2.8.4 System Config (One Touch Presets Configuration)

Figure 4-80 depicts the Toolbar System Config — One Touch Presets Configuration selection, which
provides for configuring the One Touch Presets feature that loads a selected preset with one click of the
mouse. The user clicks on System Config and then the One Touch Preset Configuration as shown.

Presets that have been saved in the Complete System Preset directory (see Figure 4-78) can now be
moved to the One Touch Preset Configuration by clickingon | _& | and then a Preset that has been
saved in the directory. The selected preset is now in the One Touch Preset Configuration window as
shown in Figure 4-80.

Test Setup 1 and Test Setup 2 have been moved in the Figure 4-80 example.

Once the desired Presets have been put into the One Touch Preset Configuration window, then the user
clicks on the Toolbar Windows and One Touch Presets Full System to enable the One Touch Presets
window as shown in Figure 4-81. Presets can now be automatically loaded with one click from this window.
Test Setup 1 and Test Setup 2 are now in the Figure 4-81 example and each can be loaded with one click.
Up to 10 Presets can be loaded following the process shown in Figures 4-80 and 4-81.

A2522-006/01 May 2023

4-40 SEMCO Proprietary Information



8 SEMCOSGCMS  System Name
Presets System Config Windows Network Settings Help

Naming Options I
o G . —
RF it Sync 1
Status  Rate 7497560 000 | DataPol. NORM - Input Code NRZ-L - viterbi R=1/2k=7 -
-7 -: One-Touch Preset Configuration n v
70 MHz Source Outputs B Comglete System Preset X
Internal ~ CH1 v Preset# 1 » ThaPC » Documents vo »
|Tﬂ Setup 1 anize v Newfelder - @
Modulation Duemosfed  Type
= Pictures 8
Mode Deviation Pr es et# 2 XB
PCM/FM - [13504 @ onoie
|Tect Setup 2 R
Data Source 2 30 Objects
Internal v I Oesitop
= Preset# 3 T
Internal Data & Downiceds
Rate (bps) Data Code | NonE 3
& Pictures
> NRZL - -
o M ke Local Disk ()
«a USB Drive (D)
Preset# 5

Figure 4-80
One Touch Presets Configuration Window
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Figure 4-81
One Touch Presets Feature
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4.2.8.5 Accessing One-Touch Presets from the Touch screen

Once Presets have been loaded and saved into the One-Touch Preset window (Figure 4-81), then these
Presets can be accessed via the touch screen by touching Presets and then touching) the desired Preset
# as shown in Figure 4-82. As an example, Test Setup 1 and Test Setup 2 can now be loaded from the

touch screen.

Preset #1 Test Setup 1} Preset #6

PCM/FM Internal

Preset #2 1est Setup 2§ preset #7

1,000,000
Preset #3 None

1,000,000 .
S | OFF Preset #4 None

COMB OFF START
Preset #5 None

Internal 000000

BS/BER Fader Mod/Dev Playback Presets Utility

Figure 4-82
Accessing One Touch Presets from the Touch Sc

4.2.8.6 System Config (Calibration)

Figure 4-83 shows the window that appears when the Toolbar System Config — Calibration is selected.
This password-protected feature provides access to all on-screen factory calibration procedures and can
only be accessed by personnel who have been trained and certified as TSS200B maintenance technicians.
Contact the factory if having this capability is essential to operations and maintenance training is desired.
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Figure 4-83

On-Screen TSS200B Calibration Feature
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4.2.8.7 Windows (System Configuration)

Selecting the Toolbar Windows and then System Configuration on the software control panel accesses
a window as shown in Figure 4-84. This display indicates what CCAs are installed in the system, what
firmware revision level is installed in each CCA, and the Serial Number of each CCA.

The System Configuration window is created by polling each CCA upon start-up and extracting the
displayed information accordingly. This provides an indication of system software communication health
as well as being a source for a status accounting of each system’s hardware and software configuration.
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Figure 4-84
System Configuration Feature

4.2.8.8 Windows (One Touch Presets)

The One Touch Presets feature was previously addressed in paragraph 4.2.8.4.

4.2.8.9 Windows (Step Function)

The Step Function feature (Figure 4-85) provides the user with the ability to automatically “step” the RF
frequency and amplitude through selectable ranges. This feature is especially useful in performing pre-
mission “Step-Cals”, where the user steps the input to telemetry receivers while recording the AGC outputs.
Both RF output amplitude and frequency can be set up with selected overall range, step size and dwell
time per step. A repeat feature allows the user to repeat these auto step functions. Each of these features

is described in subsequent paragraphs and illustrated in Figures 4-86 and 4-87.

A. Level Step (dBm) - The user can enter a Start dBm level from +5.1 to -100.1 dBm, or set a level
using the up-down arrow (A V) icons located on the right of the Start window.

The user can then enter # of Steps or use the up-down arrow (A ¥) icons located on the right of the
# of Steps window. The Step Size can be entered from 0.1 dBm to 99.9 dBm or set using the up-
down arrow (A V) icons located on the right of the Step Size window.
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The number of steps and step size will set the output level (dBm) range from the starting point to an
end point.

Dwell Time (mS) - Dwell time is the time that is programmed for each dBm step level and can be
selected from 300 ms to 9999 ms (9.999 sec). The user can type in the desired “step level dwell time”
or set using the up-down arrow (A V) icons located on the right of the Dwell Time (mS) indicator
window.

Repeat - The Repeat feature is a pull-down menu feature which allows the step function to be a one-
time occurrence by selecting Single (none), or as a repeat Saw Tooth or Triangular pattern. Figure
4-86 shows how this Repeat function works.
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Figure 4-85
Step Function Feature

-10 dBm -10 dBm -10 dBm -10 dBm
-100 dBm -100 dBm -100 dBm
Saw Tooth Repeat Function Triangle Repeat Function
Figure 4-86

dBm Step Function Repeat Feature

D. Frequency Step (MHz) - The user can enter a Start Frequency from 199.8 MHz to 5150.2 MHz or

set a start frequency using the up-down arrow ( A V) icons located on the right of the Start indicator
window.

The user can then enter # of Steps or use the up-down arrow (A ¥) icons located on the right of the
# of Steps window. The Step Size can be entered from 0.1 MHz to 9999.9 MHz or set using the up-
down arrow (A V) icons located on the right of the Step Size window.
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The number of steps and step size will set the frequency range from the starting point to an end point.
E. Dwell Time (mS) - Dwell time is the time that is programmed for each frequency step level and can

be selected from 300 ms to 9999 ms (9.999 sec). The user can type in the desired “step level dwell
time” or set using the up-down arrow ( A V) icons located on the right of the Dwell Time (mS) window.

F. Repeat - The Repeat feature is a pull-down menu feature which allows the step function to be a one-
time occurrence by selecting Single (none), or as a repeat Saw Tooth or Triangular pattern. Figure
4-87 shows how this Repeat function works, using a level step range of 2185 MHz to 2485 MHz as

an example.
2185 MHz 2185 MHz 2185 MHz 2185 MHz
2485 MHz 2485 MHz 2485 MHz
Saw Tooth Repeat Function Triangle Repeat Function
Figure 4-87

Frequency Step Function Repeat Feature

G. Start Button — Once the Start and # of Steps, Step Size, Dwell Time and desired Repeat function
is selected, the user starts the Level Step (dBm) and/or the Frequency Step (MHz) by clicking on
the respective Start button. The Auto Step Generator function is stopped by clicking on Close.

4.2.8.10 Windows (RF Power Meter Sensor Calibration Option)

Figure 4-88 shows the pull-down menu selection for the RF Power Meter Calibration Option when installed.
This option provides the ability to closely calibrate the simulator’'s RF outputs when more precise RF signal
levels are desired. The Power Meter Window is selected as shown, and an RF jumper cable is connected
from the CH 1 or CH 2 RF Out “N” connector (J1 or J2) to the CAL IN “N” connector (J14) as shown in
Figure 4-89.

Referring to Figure 4-88, the PowerSensor window lets the user select the simulator's RF Out to be
calibrated (Channel Selection), and then either the specific frequency that the simulator is currently set
(Cal Current Freq. Sub-Band) or a selected Frequency Range (Cal Selected Frequency Band).

The Status box indicates that the RF jumper cable has been installed and the RF Power Sensor is
functioning properly when displaying OK. A Bad status indication indicates that the power sensor option
is malfunctioning or is not installed (which is the case in the Figure 4-88 example). Each PowerSensor
setting is described in the following paragraphs:

A. Channel Selection - Each RF output is separately selected and calibrated, moving the rear panel
jumper cable as required.

B. Cal Current Sub-Freq. Sub-Band - This setting is used for calibrating the RF output at a specific
frequency. The frequency of interest is entered into the Cal Current Freq. Sub-Band window.
Clicking on the Cal box begins the calibrating process as shown in Figure 4-88, with the calibrated RF
output displayed in the Qutput Level (dBm) window.
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C. Cal Selected Frequency Band - This setting is used for calibrating the RF Output power across a
selected frequency band. The user clicks on the (V) icon to the right and below the Cal Selected
Freq. Band to access a pull-down menu of all frequency bands installed in the simulator. Figure 4-
88 shows this pull-down menu.

Selecting the desired Frequency Band and then clicking on the Cal button in the Cal Selected Freq.
Band box begins the automatic calibration routine as shown in Figure 4-88. The RF power output is
then calibrated at a 0 dBm reference point across the entire Frequency Band that has been selected.
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Figure 4-88

RF Power Meter Sensor Calibration Option

Jumper Cable

Figure 4-89
RF Power Meter Sensor Rear Panel Connection

4.2.8.11 Auto-BERT Feature

The TSS200B Auto-BERT feature provides the ability to run a BER test automatically for a given
modulation mode and data rate and displays an En/N, waterfall graph on the GUI. The AUTO-BERT feature
also populates a window with all BER test results, which can be saved as a .cvs script.
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Figure 4-90 illustrates the Auto BERT feature. The user sets up for a receiver BER test as previously
described in paragraphs 4.2.6 thru 4.2.6.5. The user then selects Windows on the GUI Tool Bar and then
Auto BERT to enable the Auto BERT window as shown.

Once enabled, the user then types in the Start RF Power Level (-80 dBm shown), the Stop RF Power
Level (-92 dBm shown) and the RF Power Level Step Size (1.0 dB shown). The user then selects Bits
and selects the desired BER test period (1E7 shown).

The window to the right of the graph displays all the BER test results and, as previously mentioned can be
named and saved to a .cvs script file by selecting Save To File. The Auto BERT screen can also be
printed by selecting Print.
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Figure 4-90

Auto-BERT Feature
4.2.8.12 RF Multi-Path Simulator
The RF Multi-Path Simulator feature employs a Multi-Ray Simulator (MRS) that can produce up to four
copies of the TSS200’s Modulator output, introduce | & Q signal impairments to the simulator's RF output
and then sum them back together to simulate multi-path interference. A block diagram of the MSR is
shown in Figure 4-91.

The user has the ability to simulate RF Multi-Path conditions using the MRS. This is accomplished by
entering the following variables:
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Figure 4-91
Multi-Ray Simulator Block Diagram

A. Channel Delay - Each | & Q signal channel can be delayed from 0 to 8184 nS in 8 nS steps.

B. Frequency Offset - Each | & Q signal channel can be offset from -250 kHz to +250 kHz in 1 kHz
steps.

C. Phase Offset - Each | & Q signal channel can be phase offset from -180 degrees to +180 degrees
in 0.1-degree steps.

D. Magnitude - Each | & Q signal channel can be set for a relative output magnitude (level) from 0.0
to 100.0 % in 0.1 % steps.

E. Fixed Magnitude - The | & Q signal paths are summed based on the configuration of the Fixed
Magnitude Check Box:

1) CHECKED - Each signal path contributes 25% of the total power. In this mode, each channel’'s
power contribution is fixed based solely on its Magnitude setting. Adding or subtracting
additional paths will not affect its power contribution.

2) UNCHECKED - Each | & Q signal channel provides 1/N, where N = Number of Enabled
Channels, of the total power of the MSR output. In this mode, each channel’s power will change
depending on the number of enabled channels.
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Note:
If all channels are disabled, the modulated
| & Q signals bypass the MSR and are routed
directly to the Simulator's internal I/Q Modulator.

Figure 4-92 illustrates how to enable the MRS feature. The user clicks on Windows and then selects
Multi-Ray to access the SGCMS Multi-Ray window. The user then enables Ray 1, 2, 3 or 4 (or any
combination thereof) and enters the desired variables for Delay (nS), Frequency (Hz), Phase (deg) and
Magnitude Fixed or Variable).
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Figure 4-92
Multi-Ray Simulator Set-Up

As a practical matter, a logical way to set up a desired RF Multi-Path condition is to visually look at a
spectrum that is displaying the actual RF Multi-Path being encountered at a given ground station under a
variety of conditions. Once observed, then the user can enter the required variables and number of rays
that replicates this observed RF multi-path scenario at the TSS200B RF outputs.

Once this replication of the RF multi-path condition is observed on the TSS200B Simulator RF output, the
user then injects this signal into the receiver under test. The user then enables the receiver's Adaptive
Equalization feature and verifies that the receiver processes the RF multi-path signal and produces a
spectrum with no RF multi-path present.

Table 4-4 below provides 3 test examples of this process for a PCM/FM modulated signal.

A2522-006/01 May 2023 4-49 SEMCO Proprietary Information



SEM<E
Table 4-4
RF Multi-Path Test Samples

Test 1 Enable Delay (nS) Freq. (Hz) Phase (deg) Magnitude
Ray 1 Yes 0 0 0 100%
Ray 2 Yes 300 0 180 100%
Ray 3 No 0 0 0 0
Ray 4 No 0 0 0 0

EEmEass"
TSS200B RF Output Receiver Under Test
(Multi-Path Scenario 1) (Adaptive Equalization Enabled)

Test 2 Enable Delay (nS) Freq. (Hz) Phase (deg) Magnitude
Ray 1 Yes 0 0 0 100%
Ray 2 Yes 100 0 180 100%
Ray 3 No 0 0 0 0
Ray 4 No 0 0 0 0

HENEE
TSS200B RF Output Receiver Under Test
(Multi-Path Scenario 2) (Adaptive Equalization Enabled)

Test 3 Enable Delay (nS) Freq. (Hz) Phase (deg) Magnitude
Ray 1 No 0 0 0 0
Ray 2 No 0 0 0 0
Ray 3 Yes 0 0 0 100%
Ray 4 Yes 250 0 180 100%

TSS200B RF Output
(Multi-Path Scenario 3)

4.2.8.13 Network Settings

Receiver Under Test

(Adaptive Equalization Enabled)

Refer to Paragraph 3.2, SGCMS Network Program Description for a detailed explanation of the Network
Settings Toolbar feature.
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4.2.8.14 Help

SEM<E.

Figure 4-93 depicts the Help selection on the Toolbar. The Help menu includes About, which provides
information pertaining to the SGCMS software revision level that is installed. The Help menu also provides

the ability to select and view a PDF file containing the TSS200B User’s Guide.
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Figure 4-93
Toolbar Help Feature
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