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SAFETY SUMMARY

System Weight and Handling Restrictions - TheRC100HD2 Telemetry Receiverweighs approximately 15
Ibs. (23 kg). Take carein the lifting and installation of eachchassis. When lifting the chassis, always lift from
the bottom of the main chassis frame.

Electrical T TheRC100HD?2 is designed to operate on 15/230 VAC 50/60Hz andcomply with all U.S. and
International safety codes and regulations required for safe operation and use of commercial equipmentise
standard and accepted safety practices with respect to operating commercial eletical equipment at all
times to avoid the risk of personal injury or death.

EMI/EMCT TheRC100HDB2 complies with all FCC and CE regulations regarding electromagnetic interference

and compatibility. There are no personnel hazards or safety issues with respect ttMEEMC when operating
the systems.

Exposures to Radio Frequency (RF) Signalst TheRC100HD 2 is designed to receie RF signals from 70 MHz
to 5250 MHz at levels of +10 dBm to threshold. These signal levels are well below the minimum safe exposure
levels prescribed by both U.S. and International standards.

HISTORY OF CHANGES

REVISIONS
Revision Description of Change Sections Issue Date
Number
1 Initial RC100HD Release N\A 4.24.25
2 Updated RC100HD Release all 8.12.25
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1. INTRODUCTION

1.1. Scope
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which is usedfor telemetry data reception and antenna tracking functions related to aircraft, missiles and
weapon system testing

1.2. Purpose and Description
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Section 2, Getting Started briefly describes and lists the standard and optional hardware fetres of the
SEMCORC100HD2 and describes how to install andapply power. Section 2 alsowalks the user through the
features and useof the front panel LCD displays and keypadas well as installation and use of the System
Level Telemetry Software (SLTS) program RC100HD2 remote (network) operation via Ethernet.

Section 3, Hardware /0O and Software Controls describes the RC100HB2 hardware 1/O interface and
providesinstructions for setting upreceiveroperation and control. The standardized hardward/O description
facilitate s installation of the RC100HD2 in a typical Telemetry Ground Station

Section 4, Telemetry RFReceiver Operation providesa description andinstructions for RC100HD 2 set-up,
operation and status monitoring ofRF Receiveand Antenna Tracking featuresincluding RF Tuning and down
conversion, 70 MHz linear IF signal distribution, Signal Strength monitoring, IF Filtering, Amplitude Modulation
(AM) and Automatic Gain Control (AGC)

Section 5, Diversity Combiner Operation provides a descriptionand instructions for set-up, operation and
status monitoring of theRC100HD 2 Digital Diversity Combiner, including but not limited to Combiner modes,
Best SourceSelection feature, AGC Zero, CH1/CHBalancing feature and combiner AM and AGC.

Section 6, Demodulator And Embedded Bit Synchronizer Operation provides a description and
instructions pertaining to set-up, operation and status monitoring of theRC100HD2 Demodulator feature,
including but not limited to the several demodulator formats and respective seup parameters, the
embedded bit synchronizer and derandomizer feature, and various additional optional features such as
Adaptive Equalization (AE), Data Quality Metrics (DQM), Space Time Coding (STC), Demsity Parity Check
(LDPC),Viterbi Forward Error Correction (FEGnd Turbo FECThere & a general description of each option
herein, and specific procedures forset-up and usefor more frequently used options. $ecific procedures for
set-up and use ofsome options are provided as an addendum to this manual whethe user purchases these
options.

Section 7, Embedded Frame Synchronizer and BERTOperation provides a description and instructions
pertaining to setup, operation and status monitoring of amulti-channel channel embedded Bit Frame Sync
and BERTas an addition to the embedded bit syncs and deéandomizers in each of the demodulator channels.
This feature includes programmable Frame Syns, BERE and associated PN Generatos in each channel
(CH1, CH2 and Combiner)

Section 8, TM over IPOption, provides a description of the embedded receiver TM over IP interface, which
supports multiple IRIGtelemetry data formats, including DMQ/DQE interfaces and user specified custom
interfaces. The main user interface is the IRIG formats, which are broken down irfaur main interfaces: PCM
(RCC 21810 and RC(218-20) data Interfaces, IRIG Chapter 1Gand Custom Interfaces.
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2. GETTING STARTED

2.1. Receiver Description

SEMCG RQ@IOMD TelemetryReceiveris a 1UJ rack-mount dual channeltelemetry receivercombiner
system with both local and remote (hetwork) control(Figure2-1). TheRC100HD2 design providesthe most
advanced telemetry receivemlatform features and performance whileproviding for straightforwardIA
compliance using its embedded LINUX processor features.

Figure 2-1
RC10HD Telemetry Receiver

Standard RC10HD features include:

A

B.

m

ZZrRe-IEM

0.

Multi-Band RF Tuning200 MHz1150 MHz, 1415VIHz-2485 MHz 4400 MHz-4940 MHz and 509IMHz-
5250 MH2

A Digital pred optimal ratio Diversity Combiner

28 IF AW Filters (14 IFBW values between 300 kHz ad@ MHz) and 5 selectable IFFIR Filters that are
presented to the user as a function of data rate input and demodulator format. An Auto IF SAW and FIR
filter feature is also provided.

15Baseband FIR Filter¢2 kHz to 18.7 MHz + Bypas#)at are presented to the user as a function of data
rate input and demodulator format. An Auto IF SAW and FIR filter feature is also provided.

3 multi-mode demodulators PCM/FMPM, BPSKQPSK A/U/QPSK,IRIG 10620 Tier 0 Trellis FM, Tier |
SOQPSKTG Tier Il Multth CPM OQPSK with dual convolutional decoding, PM/PSK swdarrier (SGLS),
and FM/FM subcarrier)

Multi-Channel Embedded Bit Syncs, Frame Syncs and BERTs with an associated PN Generator

6 baseband analog and digital video outputs per channel (2 analog,Clock and 2 Data)

Viterbi Forward Error Correction (FEC) decoders

Embedded Bit Synchronizers witla de-randomizer in each demodulator

Data Quality Encapsulation/Metrics (DQE/DQM) for use with external Best Source Selectors

2nd GenerationAdaptive Equalization (AE)

SOQPSHKL.ow Density Parity Check (LDPC)

SOQPSKSpace Time Coding (STC)

Scalable AGC outpus (+/- 10, 20 and 50 dB/\per channel) andAM antenna tracking outpus

(CH1/2 and Combiner)

Linear 70 MHz IF output (CH1, CH2 and Combiner)
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Eye Pattern,Constellation and Spectral Sweepdisplays for each installed demodulator
4 LCDfront panel displays and keypad

System Level Telemetry Software (SLTS) for remote control via Ethernet
A70 MHzpre-d recorded tape playback feature (CH1 and CH2)

nATOT

Optional RC100HD2 features include:

Additional Spread Spectrumdemodulation modes (SSUQPSK, SQPN) demodulation
External Bit Sync inputswitching

3 ChannelCH10/IRIG 218TM over I/P

Pre-d Record and Playback (75 kHz to 15 MHz in 1 kHz steps)

Turbo CodingFEC

ReedSolomon FEC

TmoOm>

2.2. Receiver Hardware Installation

Ensure safesystem installation for operation(i.e., secured in the equipment rack or safely positioned
on a nonslip work surface that can support the sgtem size and weight).

Figure 22 illustrates the RC100HD2 front panel displays, keypad for control, power button, and
access door for SD card slot and USB connectomas well asrear panel IO with respect to AC power,
the set of Ntype, BNC and Dsub connectors and the 2 Ethernet ports (LAN for remote $wvare
communication and TMolP for TM data)

@ |
SEMCE

' 100D
RECEIVER COMBINER
SYSTEM (7

Power Input Ethernet LAN  Ethernet TMolP

Figure 2-2
RC100HD Initial Power and Remote (Network) Connections (LAN and TM over IP)

2.2.1. SD Card Interface

Referring to Figure 2, the RC100HD provides a front paneldual SD card interface for software and firmware
installation and upgrades without the need to remove the receiver from its rack enclosure. This front panel
interface is a removable access door located as shownLinux OS updates, demodulator firmware updates
and front panel LCD software updates are all accessible in the field using this SD card interface, and SEMCO
provides the user with updates via SD card for receiver software and firmware.
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These software/firmware updates are made available via SEMCOQO's website prodymbrtal. In like fashion,a
CD is provided to the user for anyemote GUISLTS ot.ower-Levellnterface Software (LIS software updates

2.2.2. Ethernet Interface and Information Assurance

Information Assurance (IA) irRC100is provided by the embedded ARM Processor which runs an embedded
Linux Kernel. The ARM processor prevents direct access to the configuration of the TM card suite and the front
panel displays which are configured and queried using the serial (RS232) comnam Figure 23 shows the
RC10MD Ethernet interface.

The Ethernet port of the ARM processor has been hardened by limiting the Linux Kernel build by only including
support for ports 10001, 10002 and 10003. Access to the Linux file system is prevented by requiring login
information to access the root file sysem. This information is limited to authorized SEMCO service/design
personnel.

The TMolP connection is isolated from the ARM processor by the TMolP card which is controlled via a serial
connection. Demodulated data obtained by the TM Card suite is not accessible to the ARM processor. TTL

clock & data connections are made directly tahe TMolP card and can only be transmitted out of the TMolP
connection. There is no connection between the TMolP & Ethernet connectiontime RC10Q

\ TMolP Ethernet
Connection
J i_

\ Ethernet
Connection i
. Processor Dlsizkys

Figure 2-3
RC100HD Ethernet Interface

2.3. Receiver Software
SEMCQdeveloped software is used for front panel LCD/keypad displays and control (Figure4}. All system
functions and set-up controls are by remoteGUI keyboard entry or via the front panel LCD displays and
keypad. System status is via display indicators (numerical readouts and bar graphs) on both the remote GUI
display and front panel LCD displays.

As further described in paragraph 2.4.2, the user can set up each individual displegth several optionsusing
the DISPLAYbutton. Forexample, Figure 23 is set up to display CH1, CH2 and Combiner Eye Patterns (each
with signal strength andcorrelating E./N, readouts), with the farright display indicating CH1, CH2 and
Combiner Demod/Bit Sync Lock Status as well as Combiner Lock Status.
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CH1 CH2 Combiner General Status

Figure 2-4
RC100HD Front Panel LCD Displays and Keypad

SEMCOdeveloped System Level Telemetry Software (SLTS) program software controlsdadisplays are
shown in Figure 25. The remote GUI and front panel keypad controls/displays provide for all required receiver
control and status monitoring.

A Receiver Status Panel is displayed for each networked receiver. As shown belowigure 25, the individual
receiver status panel displays the_ock/Unlock Status of each receiver channel's RF TuneBfor Synthetizel),

Combiner (C), Demodulator ©), Bit Sync B) and Frame SyncK) as well as aSystem ID, IP Address, Name,

Frequency Freq), RF Signal StrengthRSS), IF bandwidth (FBW), Demodulator Mode DPemod), Data Rate
(Rate A), IF FIR Filter BandwidtHHIR BW and Baseband Video Bandwidth\MBW).

@ SEMCO System Level Telemetry Software Holding the cursor over any Status indicator identifies the — | X
Edit Presets AGC SystemLog Help Lock/Unlock function of each indicator

System ID IP Address Name
19006-0008 | 192.168.214.45 | RC300 Unit-

Status Freq RSSI J IFBW l Demod J Rate A FIR BW VBW

1\22500 @ -48 dBm 1.0M SOQPSK 1.0M 0.8333 MHz|518.5 kHz
2250.0 | -49 dBm 1.0M SOQPSK 1.0M 0.8333 MHz|518.5 kHz

Combiner SOQPSK 1.0M 0.8333 MHz | 518.5 kHz

Rx 1 Synt he s-iupper left ifdita®oo ) Rx 2 Synt he s-imdderleft (hdicStor)

Combi ner L olower lgft ihdioatpr Demod 1 L o-apper(efiDiddle indicator

Demod 2 L o-ankddi{ l€fthiwdle indicator De mod 3 L o-doker leffiniddull® indicator

Bit Sync 1 -uppetrghtniddB dndlicator Bit Sync 2 -iniddtekight(indi&tor)

Bit Sync 3 -lowecright fidd indicator Fr ame Sy n c upfer right irdicator

Fr ame Sy n cmi@dle tightkndigator Fr ame Sy n clov@rrightikdicgtor

Figure 2-5

SLTS top level status display

TheSLTSsoftware top level display offers several Automated functions which are very convenientvhen the
SLTS software is connected to several receivers and the user wantsgerform simultaneously on ALL
receivers (for all channels on each receiverthe same operation like

- start (or stop) AGC recording

- zeroall channel (ieAGCZero)

- record receiver parameterseit ¢ g2t AWHRYUql YO 9B b

More details on those Automated functions are given iaubsequent chapter 2.9 below.
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Double clicking where shown in Figure 3 opens the receiver control panel as shown.

@ SEMCO System Level Telemetry Software - m} X
Edit Presets AGC Help
System ID IP Address Name Status Freq RSSI IFBW Demod RateA = FIRBW VBW

DEMO-2002 | 192.168.214.55 | RC100D Unit-1 [Slfellel - 2;50-02'. 49dBm | 10M | SOQPSK | 10M 1_037m
SEMQZ_‘_ Sloltell - (22500 | -50dBm | 10M | SOQPSK | 10M |1.0370 MHz|518.5 kHz
[ | ey o
cjle; ombiner SOQPSK 1.0M [1.0370 MHz . z
@ DEMO-2002/192.168.214.55/RC100 unitd Control Window - a X
Receiver Settings  System Config Windows  Help

RC100D Unit-1 | Receiver 2 | Combiner 0 | Demod 1 | Demod 2 | Demo:

-

@ )
-

Demod 1 [Demod2 | Demed3 Double -Clicking on any
liﬂ oEMOD information window
2250.0 [ favback e Demod it sinc
oretnt o ) T (oox ) (o ] opens the Control Panel
Demod Mode  freg Offset  Eb/No
Rnler\nna o2 1 SOQPSK - 1k 26.4dB
- e T
(Absolute) Sianal Strenath [] Bandwidths
tdom G| ek o
IE BW AGCTC ' Mod Index Video BW
10M v | 0.1 ms v | Adaptive EQ 15 dB 5185kHz ¥
| ——
AGC 7era  AGC Freeze 5185kHz ~ '
46es Derand  DOM
Gy e Advanced Settings  BERT
Slope 20dBNV l Scopes
oy
Figure 2-6

Opening a particular receiver Control Panel GUI from top level SLTS

The SLTS interface with thRC10MHD embedded Linux ARM processor is designed for remotmntrol via
Ethernet.

SEMCO receivers contain a Lovicevel Interface Software (LLIS), which provides a server interface to the
receiver hardware in both SEMCO Windows & Linux based platforms. The LLIS server provides a platform that
allows users to develop custom receiver remotesoftware without needing technical knowledge of the receiver
hardware. As an example, he LLIS server is very similar to thd SAFSTRCI server described in STRCI Version
4.2.

The STRCI JSON interface is an application layer to the LLIS server and resides on the internal remote SBC.
The JSON messages interface to the LLIS using a messages dictionary. This provides a low overhead
streamlined remote interface that leverages the eisting receiver remote server.

2.4. System Boot and Shutdown

Start the RC10MHD by depressing thered Power button located on the front panel In approximately
45 seconds, he ¢ el WY q w LU G halbl&s|dHe Hradtipanel LCD displayspreviously shownin
Figure 24. ReceiverShutdownis accomplished by simply pressing the redPower Button on the front
panel.
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2.4.1. Navigating t he Front Panel LCD Displays and Keypad

The front panelkeypad is depicted in Figure 2.

MOD
DATA COMB

Figure 2-7
Front Panel Keypad Controls

The squareFUNCTIONDbuttons are described as follows:

A. FREQ- Sets the frequency ofboth Tuners (default) or CH1 and CH2 individually
B. TUNER- Menu to set any paraneter of an individualRF Tiner
C. PRESETF Menu toLOADor STOREaAPRESET

D. MOD MODE- Menu to select the demodulation mode of all(default) demodulators or individual CH1,
CH2, and Combinerdemodulators

E. DEMOD- Menu to set any parameter of an individual channelemodulator

F. DISPLAY-Menu to select what is to be displayed on any of thedisplay screens.Thefar right screen next
to the keypad is the default display

G. DATA RATE Menu to enter the demodulator data rate for ALL (default) demods or CH1, CH2 and
Combiner individually. Data rate is entered in kbps, which then switches to Mbps when the data rate
value entered is 1000.0 kbps or greater.

H. COMB MODE- Menu to set any parameter of the Combiner
I.  MENU- Main Menu showing receiver information (Name, ID channels, serial numbers etc) in addition to
Linkingmode and TMolP Linking and TMolP Mnuare the only menu selections that enable selectable

user setting. All other menu readouts are automatically provided by the embedded receiver software.
Table 21 describes each Menu display:
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Name: Blank

Type: RC100(identifies the general receiver configuration)

ID: Receiver Serial Number (e.g. 17020001)

Channels: 2R 1C 3D¢€.g. 2 receiver channels, 1 combiner channel and 3 demodulator channe)s
Version: Example-1.1.1.6 (Software Version)

Linking None (will show None, Diversity or Frequency depending on user selection)

TMolP Mnu Provides access to all TMolP settings

Table 2-1
Menu Display and Settings

Thecircular Navigation buttons and Numerical Entry buttons have a dual overlapping function. The keypad
has numerical buttons from 0 through 9, aDELETEbutton which serves as a backspace function and an
ENTERbutton to submit a selected numerical value. Overlapping the keypad in blue colors ar&JP (2), DOWN
(8), LEFT(4), and RIGHT(6) arrows, as well asSELECT(5) and EXIT(DELETEbuttons.

To start navigation, first select a desiredFUNCTIONfrom one of the square buttons. Thdar-right display next
to the keypad will change to the functiorselected. In certain cases TUNER MOD MODE DEMOD, and COMB
MODE), there isan option to change parameters folALL, CH1, CH2 or Combiner. In certaincases, there is
also a<and >inthe top title bar of the display andthe CH1, CH2 or Combineselection will be displayed(i.e.,

<Ch1>). To change thiselection, use the LEFT(4) andRIGHT(6) arrows to move between the selections and
press ENTERwhen the desired setting is displayed.

For FREQand DATA RATHunctions, the display will show all selections highlighted irblue in the center of
the screen. To change th@arameter for an individual channe] press the function button again. The individual
selection will be highlighted inblue while the other(s) will be deselected. Press the function again to toggle to
the other selection(s). The final function press will exitthe menu.

In the individual menus, there are many pameters in a list mode signified by a and~ above and below the
list. Use the UP (2) andDOWN (8) arrow b scroll up and down the menu, andhe selected parameterwill be
highlighted inbright blue . To change that parameterpress ENTERor SELECT(5), and the parameter will be
highlighted in abright magenta color.

Once the desired parameter is selected, ge the UP (2) and DOWN (8) arrowagain to scroll though the
available selectionsfor the selected parameter. Depending on the parameter, there may be from 2 to as many
as 15 available selections. For numerical values, enter the number using the keypad. In all easpressing
ENTERwill program the selected value to the recever. Pressing theEXIT(DELETE button will also exitthe
current menu.

When entering numerical values, the menu will react differently when enterindiegal values. For FREQ an
invalid value will do nothing when pressindENTER ForDATA RATEan invalid value willdo nothing and exits
the menu.

For parameters within a function menu, attempting to submit an invalid value will do nothing while keeping

the parameter highlighted inbright magenta . Inthese cases, use theEXIT(DELETEbutton and attempt to re-
enter a valid value.
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2.4.2. Front Panel Display Screen Settings

The user has the choice of configuring the 4 displays with the information of their choice. Pressing

the DISPLAYfunction/but ton provides a scrolling list in thefar-right display (closest to the keypad)
that lists all options for any of the 4 display screens.

When theDISPLAYbutton is pressed, the top title bar will be highlighted in éright magenta color.

To choose a display other than théar-right display for desired settings, usehe LEFT(4) andRIGHT
(6) arrow tomove the bright magenta top title bar to the display of choice. Tien, using thefar-right
display, scroll UP (2) and DOWN (8) arrows until the setting desired is highlighted. Pres&ENTERor
SELECT(5) and the selected setting will appear in the display of choiceRepeat the steps abovedr
the other front panel displaysas desired

2.4.2.1. Front Panel Display Screen Settings Example
The following exanple illustrates setting up the 4 front panel displays. In this exampléZH1 RF Tuner
Settings are going to be seup on thefar-left display. Going leftto right, CH 2 RF TuneiSettings are
going to be setup on the next display,General Settings for CH1, CH2 and the Combiner are going
to be setup on the next display andseneral Status is going to be setup on the last (far right) display.

Step 1- Select DISPLAYon the keypadand verify thefar-right display is as shown in Figure -3.

Step 2- Using theDOWN (8) arrow, scroll toTuner Settings and pressENTER Then use the©OWN
(8) arrow to selectCh1 (highlighted in blue) as shown in Figure-8.

Geners: Sottinac

Tracker Settings

Figure 2-8
Front Panel Display Screen Settings
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C. Step 3- Using theLEFT(4) arrow, move thebright magenta top title bar to the far-left dis'play
and pressENTER The display will show a gree@h1 Synth Lockand display as depicted in Figure 2
9.

Gene —— i
| Ch2 |

Tracker Settings

Figure 2-9
CH1 RF Tuner Settings

D. Step 4- RepeatSteps 2 and 3 for a gree@h2 RF Synth Lockdisplay in the secondfrom-the-
left display.

E. Step 5- Select DISPLAYon the keypad and verify thdar-right display is as previously shown
in Figure 28.

F. Step 6- Using theDOWN (8) arrow, scroll to General Settings and pressENTER

G. Step 7 - Using theLEFT(4) arrow, move thebright magenta top title bar to the third-from-left
display and pressENTER0 enable a greenGeneral Settings display as depicted in Figure 210.

SOQPSK

A
General Settings
General Status

2335.0MHz 10.0 MHz
Ch2] SOQPSK

Tuner Settings
Tracker Settings

2335.0 MHz 10.0 MHz

CMB] SOQPSK

10.0 MHz

Figure 2-10
General Settings Display

H. Step 8- Select DISPLAYon the keypad and verify thdar-right display is as previously shown
in Figure 28.
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l. Step 9- Using theDOWN (8) arrow, scroll to General Status and pressENTER Thefar-right
display will now show the general status of the Combiner, CH1 and CH2 as shown in Figuré2

Combiner Lock
Chl/Demod|BS: LOCKED

-53 dBm

. 20.9 dB

g Ch2/ Demod|BS: LOCKED
-54 dBm
20.8 dB

Tracker Settings
"3 CMB| Demod|BS: LOCKED

22.8 dB

Figure 2-11
General Status Display

Figure 212 shows the 4 front panel LCD displays resulting from successful completion of steps 1
thru 9. The2 far left displays showCH1and CH2 RF Tuner settings and a gre€&hl Synth Lockand
Ch2 Synth Lockindication. The 3¢ from the left display is theGeneral Settings display, showing the
main CH1, CH2 and Combiner settings ¢hl, Ch2 and CMB) with respect to Frequency,
Demodulation Format and Data Rate.Thefar-right display provides General Status of CH1, CH2
and the Combiner channel.

General Settings
Chl]  SOGPSK
2335.0 MHz 10.0 MHz

Ch2 SOQPSK ;hzf Demod|BS: LOCKED

-69 dBr
23350 Mz 10.0 MHz ~ i
SO0QPSK MB/Demod|BS: LOCKED
o 10.0 MHz

igure 2-12
Front Panel Display Settings Example

Figure 213 shows the most frequently used display selections and the corresponding screen
displays. Certain less frequently used selections (i.e., BERT Status and STC Meter) are addressed in
subsequent sections of this document. FollowSteps 1 thru 9to select and position the desired
settings on each display.
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23350 MHz 10.0 MHz

General Status %35—"’3'2—&0:9 e General Status
Tuner Settings Tuner Settings

Tracker Settings Combiner Lock Demod|BS Lock | Tracker Settings
Chl Demod|BS: LOCKED i
Combiner Sevtings S ] : Combiner Settings
Demod Settings Ch2/DemodBs: . 1 Demod Settings

Tuner|Dmod Settings d|BS: TEES Tuner|Dmod Settings
228 dB

Comb|Dmod Settings i L Demod|BS Lo "Comblomod Settings

Comb|Dmod Status OFF Comb|Dmod Status

Eve Pattern-I N : Eve Pattern-I
Eye Pattern - I Eye Pattern - I

Constellation s Constellation
Eye Pattern - Q = | Ey2 Pattern - Q
Spectral . c Spectral

Figure 2-13
Most Frequently Used Front Panel Display Settings

As previously shown in Steps 2 and 3 above, there arases where there are multiple choices, such
as which Tuner or Demod to display, and a pop-up will appear after pressing ENTERfor choosing
between CH1, CH2 and/or Combiner . The operator then ses the UP (2) andDOWN (8) arrows to
highlight the desired selection and pressENTER Figure 2-14 provides examples of screens with
multiple choices.

Gene ———
Gen

Front Panel Display Settings with Multiple Choice Selection

Figure 2-14
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2.4.3. STATUS Lock/Unlock Indicators

Status LOCK and UNLOCK indicators are providaxh the front panel displaysfor the RF $nthesizer (Tuner),
Combiner, Demodulator and Bit SynchronizeDemodulator.

A. Top bar inTuner Status displays is GREENfor SynthesizerLOCKand REDfor UNLOCK

B. Top Bar inCombiner Status displays is GREENfor Combiner LOCKand REDfor UNLOCK

C. Top BarinDemod Status displays is GREENfor Demodulator and Bit SynchronizelLOCK, YELLOWwith
Demodulator only LOCK, and REDfor UNLOCK

2.5. Initial SLTS Remote Network Setup

Figure 215 shows Client and couple of RC100 network connections. The RC10(HD has 2 RJ45
Ethernet connections on the rear panel anchetwork control is labeled LAN. Client OS is Win 7/10.

»| RC100

Ethernet
Hub e | RC100

Client P

A 4

l¢———p éAddi ti onal RC100 Recei V¢

Figure 2-15
Client and RC100Network Connections

Step 1- Install the SLTSsoftware application on the Client The SEMCO SLTBistaller icon appears
on the ClientDesktop as shown inFigure 216.

.;l"--‘l_'I|

SEMCO SLTS

Figure 2-16
Client SLTS Desktop Icon

Step 2- Open the SLTS software. If the IP addresses of the connectB€100receivers are already
recognized by the SLTS program, then the Receiver Status Window shown in Figu& vill appear
for each connectedRC10Q and the connectedRC100IP addresses will be listed undetP address.

As an example Figure 217 shows oneRC100HD 2 connected with an IP address of $2.168.214.55.

@ SEMCO System Level Telemetry Software - a X
Edit Presets AGC Help

System ID IP Address Name Status Freq RSSI IFBW Demod Rate A FIR BW VBW
DEMO-2002 | 192.168.214.55 |RC100D Unit-1 (S8 | 2250.0 | -49 dBm 10M SOQPSK 1.0M [1.0370 MHz|518.5 kHz

SEM :-.) ;s: o 8l r| 22500 | -50dBm | 10M | SOQPSK | 10M |1.0370 MHz|518.5 kHz
st,; cllojlef ¢ Combiner SOQPSK | 10M |1.0370 MHz|518.5 kHz
Figure 2-17
SLTS Receiver Status Window
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v
Step 3 1 If the Receiver Status Screemoes not appear (i.e., the SLTS client cannot recognize the
receiver's IP address), then use the front panel of the receiver to perform the steps as shown in Figure

B(E/=[0/0/0/0
1=(0/0/0/C
000l

2-18.
MODE SN

“ain Menu

e | ey | 55250
' Divers:t

i -l-unyk I 192-168.1.1
Tvore ri | Nerper

p/Down keys to

select Network and ENTER Select IP, Mask or Gateway Typeinl g (i.e., 192) & ENTER
using the Up/Down keys Typein 2™ # (i.e., 168) & ENTER
and ENTER. The selected Type in 3 oy (ie., 1) & ENTER

entry will become Pink.

Typein4" # (i.e., 55 & ENTER

Repeat steps for Mask or
Gateway (Gway) if needed,
Then press Delete to exit
Network Menu & Delete a

2nd time to exit Menu

Figure 2-18
Setting Up Receiver IP Address

Step 41Open the SLTS Program anekrify that the SLTS Remote Status window appears. Thaitk
on Edit, System Address List and Add as shown in Figure 219 to add more receivers to the network

In the Create System Connection Setup window, enter each connected receiver IP address by
typing in each IP address in the window belowP Address as shown. It is also a good time to edit
system Name by typing in information that will tie a particular receiver S/N or location to its IP
address. The receiver DEM®2002 has been usedas illustrated in the Figure 219 example below.
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NOTE:
Typing in a numerical sequence such a9DEMO
2002at this time and then 0, 1, 2, 3 etc. in this manne
ensures that all networked receivers will be listed in
that order on the SLTS remote GUI. Otherwise, the
will be listed in the order that they first come orine
in a network.

Click on Create ¢ 'n q 11 Waq 6 JRLHddIgRdhRRdEsirad Naithe has been entered. Repeat this
step for each receiver IP address.

@ SEMCO System Level Telemetry Software - O X
Edit | Presets AGC Help
&stem ID IP Address Name Status Freq RSSI IFBW Demod Rate A FIR BW VBW
DEMQ-2002 | 192.168.214.55 |RC100D Unit-1 {8 2250.0 -49dBm | 10M SOQPSK 1.0M [1.0370 MHz!518.5 kHz
EMQ F| 22500 -50 dBm 10M SOQPSK 1.0M [1.0370 MHz|518.5 kHz
& )
Bl F Combiner SOQPSK 1.0M 11.0370 MHz 518.5 kHz
;0 System Address List |
@, VIeW ’ @ Create Syste.. — m] X @ Create Syste.. — a X
% Set Defaults Name Name
: [ System Name | [ Demo-2002
Setup DEMO-2002/192.168.2\4.55/RC100D Unit-1 System Name Demo-2002
IP Address 1P Address
Setup DEMO-2002/192.168.214A55/RC100D Unit-1 [ 192.168.1.99 | 192.168.214.55
Control IP Port Control IP Port
10001 10001
- Eye Pattern IP Port Eye Pattern IP Port
10002 / 10002
System Address List Add ———p Spec IP Port Spec IP Port
o o0
Local:127.0.0.1:10001:10002:10003 . e
Demo-2002:192.168.214.55:10001:10002:10003 S s
Figure 2-19

Entering Receiver IP Address and Name

Reboot the receiver(s) and verify that each receiver's Status Window appears in the desired
sequence on the GUI screen.

Repeat Step 3 above as illustrated in Figure 28 to change a receiver's IP address if desired.

2.5.1. System Naming Feature

As previously mentioned, and as described in paragraph 2.5, Step 4, the&System ID on the SLTS Status
Window can be changed with an identifier that ties each receiver to its IP address. TBigstem ID can also

be matched to the SystemNameA Wa 6 J1 JAH! WGl Y2RT RUNDWe WHY!I | Ba¢ qRYULWqY L

Name. This is particularly useful when there are several receivers on a network.

UMRC100HD r2
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TheSystem ID is changed in theCreate System Connection Setup window, as shown in paragraph 2.4, Step
NAawWwe UT Wa 6 Neik ifdidhded 43 Ishownlh Figure 20.

Referring to Figure 20, the user double-clicks on any information window in theSLTS Receiver Status
Window, which accesses theReceiver Control Window as shown. The user then clicks oBystem Config
and Naming Options in the Receiver Control Window Toolbar. This provides access to ti8ystem Name
window, and the user can now enter system names for the overall System Name, Channel 1, Channel 2 and
Combiner 1.

In the Figure 2-20 example, the System NameRC100HDUnit 1) ties back to the System IDBBEEMO-2002) and
its IP Address. Channel 1, Channel 2 and Combiner 1 Yeabeen named LHCP, RHCP and LHCP-RHCP,
respectively.

@ SEMCO System Level Telemetry Software = O X
Edit Presets AGC Help

System ID IP Address Name Status Freq RSSI IFBW Demod Rate A FIR BW VBW
DEMO-2002 | 192.168.214.55 | RC100D Unit-1 a @ ﬂ F| 2250. SOQPSK 1.0M O3F 18.5 kHz
S EM Py 2250.0 -50 dBm 10M SOQPSK 1.0M [1.0370 MHz|518.5 kHz
Q& 4
CHEY B \ Combiner SOQPSK 1.0M 11.0370 MHz|518
@ DEMO-2002/192.168.214.55/RC100D Unit-1 Control Window _ o &
Receiver Settings | System Config | Windows Help ~LINKING ON (Diversity)
LHCP |RHCP | LH 2%  Linking » Demod 3 @
gLNj’E[‘lQR@E"E77 Demod 1 | Demod 2 | Demod 3
il o) _ D|EM05 — System Name
233 5.0 = Playback nput Source Demod |‘v 2 -
ol == > [ RC100D Unit-1
DemodMode  FreqOffset  Eb/No
wgé"-a"c?] soarsk [ 1k 18.0d8 Channel 1
(Absolute) Sianal Strenath I Ban‘jﬁdlhs - | LHCP
:ﬂ -60 dBm % gx:z g:‘fe Analog Gain “A 0dB
AUTO IF ON AGCTC ¥ Mod Index Video B¢
— — | pesmes Jat T Channel 2
AGCZero  AGC Freeze 6 MHz l RHCP
OFF OFF .
Combiner 1
AGCA
Derand  DOM
Polarity | POS I Advanced Settings  BERT | LHCP-RHCP
Slope 20BNV I Scopes
28V

Figure 2-20
System Naming Feature

2.6. SLTS Network GUI Design Features

The design of the SLTS Network Software windows and status displays incorporate lessons learned
and experience working over the years with users at the various Telemetangesaround the world.
This design is reflected in the layout and look of each setup and display window.

Users of SEMCO Telemetry receivers that have preceded tR&€100HD 2 are accustomed to using
the GUI design and interface of the Remote Control and Monitor Software (RCMS), both locally and
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remotely. In so doing, these users will find similarities in SLTS in terms of simplicity and intuitive
layout of all displays, menus and controls. Importantly, SLTS incorporates the best of RCMS design
while taking advantage of new design features basedpon years of experience and feedback from
users of the RCMS program.

2.6.1. Toolbar Features

There are several GUI Toolbar features that facilitate use of the receiver for missiorpport and post-
mission analyses and, where applicable are also available from the front panel LCDs and keypad.

2.6.1.1. Receiver Settings

Receiver Settings include AM Controls, which are addressed in detail in Section 4.0 of this manual.

2.6.1.2. System Configuration

System Configuration System Config) addresses both theNaming Options feature andLinking feature. The
Naming Options feature has been previously addressed in paragraph 2.5.2.

The Linking feature provides for both Frequency and Diversity linking Yn W q 6 JW 1 DHIIJR2 I Kt |
Frequency linking allows the user to link all 3 Demodulator settings to each other. This facilitates
Demodulator set-ups in that the user only has to enter the settings for one Demodulator, and the other 2
Demodulators are automatically set up with these same settings. CH1 and CH2 RF Tuner s&gs are still
independently set in the FrequencyLinkingmode.

Diversity linking provides for this same capability as it applies to Demodulatorand RF Tuners.

Figure 221 shows how to enable FrequencyLinking. The user clicks orBystem Config and then Frequency
Diversity (Demods), to activate the SLAVING ON (Freq Diversity)indication as shown. Figure 220 also
shows how to enable DiversityLinking. The user clicks onSystem Config and then on Diversity (Tuners,
Demods), which activates theLINKING ON (Diversity) indication as shown.

/ \

‘@ DEMO-1702U/192.168.1.102/ Control Windo Mone
Receiver Settings | System Config | Windows { Help = LINKING OM (Diver Diversity (Tuners, Demods)
E=)  Linking »—8-+TEmad + | | Frequency Diversity (Demods)

3 Maming Options Demod 1 | Demod 2 | Demod 3

n D

‘ 2 3 3 5 Playback Input Source Demod Bit Sync

[ ] CF Ensblec S I [m [H]

|y

Figure 2-21
Linking Feature on Remote GUI

The linking feature using the front panel LCD displays and keypad is accessible using fé&NU function
(Figure 222). The user pressesMIENU and then using theDOWN (8) arrow scrolls down toLinking and
pressesENTER PressingENTERagain turns the selection boxbright magenta . The user then uses th© OWN
(8) arrow to selectNone, Diversity or Frequency and pressesENTERagain. Once the desired selection is
made, DELETEHEXIT) is pressed to return the display to its original setting.
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20033-001iT0  |20033-001[ID 20033-001

Channels | 2R 1C 3D JliChannels | 2R 1C 3D [Channels | 2R 1C 3D
Version | 1114
Linking IqLinking | NLinking | Diversit
TMoIP Mnu| Net-PCM [TMoIP Mnu| Net-PCM [MTMoIP Mnu| Net-PCM | TMoIP Mnu| Net-PCM

v

Figure 2-22
Linking Feature on Front Panel

2.6.1.3. Windows

Windows Toolbarsettings include System Card Set, AGC Data Logger,TM over IR, Bit Sync and STC Meter.
(Note: Combiner Zero feature is disabled when the Digital Diversity Combiner is installed).

Figure 223 depicts the System Card Set selection, which is a listing of the configuration (HWSWand FW)of
all installed cards and modules.

% DEMO-2002/192.168.1.105/RC100D Unit-1 Control Window - a X
Receiver Settings  System Config | Windows | Help LINKING ON (Diversity)

#  AGC Data Logger i1 | Demod 2 | Demod 3

Nn

LHCP | RHCP | LHCP-RHCP | Dem i3  System Card Set \
»

Input Freq MH2) | 1 Combiner Zero
@ System Configuration - O X

RC300 - |ODEMD-1807 - 20106 - - - - - - - - - -
RG0TD A N/A MPU 43 | DEMODN:DEMODZDEMOD3 FRGAT 1543 | DEMODT FRGAT 1543 |DEMODZ,  FPGA1 1543 |DEMOD3
FP3310-201 | R2 SEMOD | BackPanedCMM | w201 0135:0131 - - -

PCRE2ET R12 000735 RE23T w200 0101:0102 - - -

PCTEDZ R16A | 002332 TE033A w214 0103 TE0350 V216 o121

PCTEOS R1GA | 002333 TE033A viid 0104 TE0350 V216 0122
PCDCE0E R2B 000000 DvCmbPritD w2l 0105 - -

MNJ& N/A N/A IPg23p vaoz o1

Figure 2-23
System Card Set Selection on Remote GUI
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Figure 224 shows the reattime AGC monitoring in Strip Chart format. This feature provides a running visual

display during a mission. The user clicks )AGC Data Loggerand Strip Chart to enable this feature. Controls
on the Strip Chart Display includeStart, Pause, Reset and Auto. All 3 channels are displayed. One channel

is illustrated here.

@« DEMO-2002/192.168.1.105/RC100D Unit-1 Control Window — O X
Receiver Settings  System Config | Windows | Help LINKING ON (Diversity)
LHCP | RHCP | LHCP-RHCP | Dem' s
B  System Card Set
AGC Data Logger * B To File
input Freq (MHz)
’7 L' Combiner Zero D Strip Chart MCO DEMO AGC Display - 0 X
2335.0 e Start | Pause | Reset | Receiver ) Auto | 7
[] CIF Enabled
Antenna CF
o | [l

1.00 1.50

Time (Sec)

0.50

0.00

Figure 2-24
AGC Strip Chart Display

Figure 224 shows the AGC Data Logger and System Parameters Logger, which provides the ability to time

2.00

stamp and log both AGC output voltages and all receiver setp parameters during a mission.

Referring to Figure 25, the user clicks onAGC Data Loggerand To File, which opens up the AGC Data Logger

window. The user then clicks orBelect File, chooses the file name and destination and clicks orsave. The

file then populates the window underSelected File as shown.

The user now clicks on theON/OFF button below AGC Data Logger which starts the AGC data logging. The

user clicks on this button again to stop AGC Data Logging.

UMRC100HD r2 19
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System Parameters Logging is performed using the same setup sequence.

SEM

@ DEMO0-2002/192.168.1.105/RC100D Unit-1 Control Window
Receiver Settings  System Config | Windows | Help LINKING ON (Diversity)

=

LHCP | RHCP | LHCP-RHCP Demc¢

System Card Set

AGC Data Logger

1
— & 0DEMO-1907/169.254.10.131/5EMCO DEMO AGC Data Leggerand.. — [m] x

System Parameters
Logger

Time Card

Use for Log Time Stemp

il 2] Roened'Q
- ’ - " Selected File: Selected File:
input Freq MHz) || 8™ AGC Data Logger & To File I
Combiner Zero \
2 33 5 o = i,;t 4 l:-h t Select File Select File
. SR Lhar
| TMolP )
[] CIF Enabled Modlf ] [l
e P — System Time Card
E Aetoa oaast Logger
Antenna CF [ (owr ]
@ SaveAs x Use for Log Time Stamp|
<« v 1 ﬁ > ThisPC > Documents » v O Search D it p-] Selected File: Selected File:
Organize +  New folder . lsemco_tab\Documents\Mission 1)c [
. ~ N - Date dified
8 This PC ame e modied Select File Select File
1 30 Objects config
B Deskeop CyberLink
9 Documents hp.applications.package.appdata o
3 Downloads Hp'”s:;"f““g“"mdm Fleford @ ODEMD-1907/0.254.10.131/SEMCO DEMO AGC Data Logger and... o x
impact147 old
& Music LabVIEW Data
= Pictures Lantronix AGC Data Loager System Time Card
AGC Data Loqger
[B videos putty Loqger
i Windows (C:) SEMCO TRIPLE DEMOD

 RECOVERY (D) Use for Log Time Samp
-

File name: | Mission 1]

Selected File: Selected File:
Save a5 type: | CSV Files (*.csv) ~ [c\users\semco_tab\Documents\m
~ Hide Folders Cancel Select File Select File

Figure 2-25
AGC Data/System Parameters Logging

The AGC Data/System Parameters Logging feature is not accessible using the front panel LCDs and keypad.

Figure 226 shows how to enable TM over IPFMolP)n the remote GUI.

@« /TMalP - O X
@ DEMO-2002/192.168.1.105/RC100D Unit-1 Control Window -
Receiver Settings  System Config W Help LINKING ON (Diversity) Pl plicg Pl

(@) (@ @

LHCP | RHCP | LHCP-RHCP | Demx e

Rlem
Systern 1
#  ACC Data Looo #» @1 | Demod2 | Demod3 | ™
input Freq (MHz)! J oD Net |PCM 1 | PCM 2 | PCM 3
| 233 5 = bt Source { PoviRate 10,000,023 IP Address | 192.168.0.5
.0 =
[] ciF Enabled = E\& statue Transmitting Net Mask | 255.255.255.0
STC Meter Gateway | 192.168.0.1
| Q v | ! 1 | PCM 2 Rate 10,000,023
COMMIT
AMLI’\BCF SOQPSK Status Transmitting
0 D | —
PCM 3 Rate 10,000,023 )
System Time 000 08:17:17
Status Transmitting

Time Source IRIG w

Time Status |Nu Signal Detected

Figure 2-26
Remote GUI TM over IP Feature

Figure 227 shows how the TMolP feature is accessed via the front panel LCDs and Keypad by pres$iiiNU

on the front panel keypad and using th® OWN (8) arrow to scroll toTMolP Mnuas shown. These settings are
discussed in detail in Section 8.0.
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Main Menu

A

2R 1C 3D

Channels |
1114
Linking | Diversity |

TMoIP Mnu| Net-PCM

Figure 2-27
Front Panel TM over IP Feature

2.6.1.4. Bit Sync, Frame Sync and BERT Feature

TheRC100HD2 also provides a Bit Sync, Frame Sync and BERT feature that is addressed in detail in Section
7 of this manual.

2.6.1.5. Eye Pattern, Constellation and Spectral Sweep Displays

Figure 228 shows the Eye Pattern and Constellation Display featurasing the remote GUI Clicking on the
GUIWaveform window as shown enables theEye Patterndisplay. Clicking on theConstellation window as
shown enables the Constellation display.

“ |

Receiver Settings  System Config Windows Help [LINKING ON (Diversity) @ DefaultSystemldentifiegfl27.0.0.1/DefaultSystemMName/Demed 3 Oscilloscope

Receiver 0 | Receiver 1 | Combiner 0 | Demod 1| Demod 2 | Dempad

Demod 1| Demod 2 | Demod 3

| 233 5 I Input Source

CF Enabled RCVZ ~ I
Attenuator Antenna CF
O o O
Auto
{Absolute) Sional Strenath [ Bandwidths
I—'—'Il -61 dBm | lé gmﬁ RRg?ege Analog Gain “A”
AUTO IFCN  AM Polarity AGCTC AFC + Mod Index & DefaultSystegnldentifier/127.0.0.1/DefaultSystem... —
AUTO IF ON AGC TC Adaptive EQ 0dp
10M o I 10 ms - I OFE Video BW (4)

AL LETU HAOL TieTes

[ TTTTTTTTTTTTTITTTTTTTITTIT] epng
OFF
AGC A AGL B
Derand DOM
acca 0
Eolarity POS v I
slope 20dB/NV > I
Img, Hi-Z *
v _ -
- i‘ T I I e

-4000 -2000 0 2000 4000
|

Selecting Demod 1/2/3, then clicking on the GUI Sine Wave icon enables the
Eye Pattern Display for the selected channel(s). Clicking on the Constellation
icon enables the Constellation display for the selected channel(s).

Figure 2-28
Eye Pattern and Constellation Feature
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Both the Eye Pattern and Constellation displays can also be accessed using the front panel LCD displays
and keypadas shown in Figure 29. The user presses th®ISPLAYbutton, uses the DOWN (8)arrowto scroll
down to Eye Pattern-1, Eye Pattern-Q or Constellation and pressesENTER The user then uses th®&OWN
(8) arrow to select Chl, Ch2 or Comb. and presses ENTER Once the desired selection is made DELETE
(EXIT)is pressed to return the display to its original setting.

Eye Pattern-l is shown in Figure 229 example. The user repeats these step$or selecting either Eye Pattern-
Q or Constellation displays. These displays on the front panel arﬁE in an unlocked condition and€g{==
in a locked condition. AYELLOWAdisplay indicates demodulator Lock but no Bit Sync Lock.

BERT Status

Constellation
Eye Pattern - Q
v

Locked Unlocked Demod Locked &
. Bit Sync Unlocked
Figure 2-29

Eye Pattern and Constellation Selection Using Front Panel

Figure 230 shows the Spectral Sweep featureon the remote GUI Clicking onthe Spectral icon as shown
enables Spectral sweep displays for CH1, CH2 and the Combiner. This display provides for center frequency
measurement, power measurement and span control fom 40 MHz to 5 MHz.

-

Regai etings  System Config v Qs Help  LINKING ON (Dives -
Demod 2 | Demod 3
Demod 1

3R] [E DEMOD
2335 E

CIF Enabled

Ped

Attenuator Antenna CF

| o ]

(Absolute) Sianal Strenath
| -61 dBm

[+] Bandwidths
Analog Gain A"

[+« Sweep Range
[+] Sweep Rate

AUTOIFON  AM Polarity AGCTC AFC + Mod Index v
emiz - | norm v 0ams o | manua - || AeiveEa 04dB

OFF Video BW [A]

AGCZero AGCFresze 22 IMHz v |
g
0 IF Of AGCTC
) M
10M " l 10 ms - I lerand  DOM

OFF Avanced Settings BERT

= cv gorv J 2= v gV /

Imp. Hi-z v mp. Hi-Z i /

29y — 1

Figure 2-30
Remote GUI Spectral Sweep Feature
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Spectral Displays are also available on the front panel LCD displays as shown in Figur82. The user presses
the DISPLAYbutton, uses the DOWN (8) arrow to scroll down taSpectral and pressesENTER The user then
uses theDOWN (8) arrow to selectChl, Ch2 or Comb. and pressesENTER The user then selects the desired
Spectral Sweep Span (40, 20, 10or 2 MH2) and pressesENTER Once the desired selection is madePDELETE
(EXIT)is pressed to return the display to its original setting.

Like the Eye Pattern and Constellatiordisplays, the front panel Spectral Sweep displays ar@ in an
unlocked condition and [€]3{=5)) in a locked condition. AYELLOWAdisplay indicates demodulator Lock but no

Bit Sync Lock. ®@®@

A

Figure 2-31
Front Panel Spectral Sweep Feature

2.6.1.6. EJ/N,Display

Figure 232 shows the E/N, display that is constantly provided on the remote GUI

<@ DEMO-2002/192.168.214.35/RC100 unitd Control Window - ] x
Receiver Settings System Config Windows Help
RC100D Unit-1 | Receiver 2 | Combiner 0 | Demod 1 | Demod 2 | Demod 3
Demod 1 | Demod 2 | Demod 3
input Freq (MHZ) DEMOD
Y| .
2250.0 »—., Plavhack AUAC S == BEs
[] CIF Enablea : | OFF RCV1 - | Lock.
Demod Mode o
Antenna CF
SOQPSK V'
0 (-
Auto Data Rate "A° A
(Absolute) Sianal Strenath [/] Bandwidths
dBm /] Sweep Range —
ﬂ 7] sweep Rate Analog Gain "A” 0dB
IE BW. AGCTC | Mod Index Video BV
10M -1 0.1 ms Tt 15 dB 5185kHz ¥
Vudeo BW
Zer Fri 518.5 kHz "l
AGC A
Derand  DOM
Eolarity POS - Advanced Settings BERT
Slope 20dBNV ~ l Scopes

Ew/N, Display Feature
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A Front Panel BN, readout is also provided as shown in Figure-33 when Display and thenGeneral Status,
Tuner-Demod Status or Comb-Demod Status is selected, as well as wherDisplay and then Eye Pattern or
Constellation is selected.

Chl Demod|BS: LOCKED

General Settings | zst?sdgg
General Status | [Ch2 Demod|Bs: LocKep 10000 Mz 10MHz i 10.000MHz B.00 Mz

Tuner Setti -54 dBm
G NRZ-L OFF

Tracker Settings T Combiney: LOCKED
230 dB

Combined SOQPSK

General Status Combiner -Demod Status

Eb/No 20.8 dB

Figure 2-33
Front Panel E,/N, Display Feature

2.7. Presets Feature

The Presets feature allows the user to save receiver settings and then load these settings to a receiver
simply by clicking on a particular preset (SLTS GUI) or touching a preset that has been saved on the
Touch Screen.

This preset feature can be used to facilitate mission setupand is particularly useful when there are
several receivers on an Ethernet network.

2.7.1. Saving a Preset

Figure 234 shows how to save Presets using the remote GUI. The user clicks Bresets and then Save to
access the Save Presetwindow as shown. In a networked system, the list of receivers in the network is listed
in this window, and the user selects which receiver settings to be saved (In the example, Receiver 190801

is running in a local SLTS environment as the only connted receiver). The user then clicks o@Kto access
the SEMCO Presetsdirectory as shown.

Once in the SEMCO Presets directory, the user can now name and save the selected receiver settings as a
preset. The naming convention is Preset-l(Name), Preset2rbl ¢ 0 b B ¢ Ul Wt YWn Yl q6 O
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In the example,Presetl-Atlas Mission 1 is used.

@ SEMCO System Level Telemetry Software - O X
Edit Help
Sys| <%  Load 55 Name Status. Frea RSSI IFBW Demod Rate A FIRBW VBW
190l  save | TRe e x
T :.'I » This PC » Documents w Search Documents 2
T Select System o Save: Organize = Mew folder == - 0
B videos () Mame - Date modified Type
@ 19035-0001/127.0.0.1/1
[ This PC SEMCOTestRecords 9/2/2 3534 PM File folder
Comments: J 3D Objects || Setupl.chs 9/12/201911:51 AM  CHS File
I Desktop
|2 Documents
oK ‘ Downloads
J’S Music
=] Pictures
EN{deos
o Local OV 3|
- JSB Drive (D2)
S - v < >
FIEEN CR P reset 1-Atlas Mission 1 -
Save as type: | Setup files (chs) ~
~ Hide Felders Cancel

Figure 2-34
Save Presets Feature

2.7.2. Loading a Preset

Figure 235 shows the Load Presets function on the remote GUI. The user clicks Bresets and thenLoad to
access the SEMCO Presetdirectory. The user then selects the desired Preset listed in the directory and clicks
on Open, which accesses theLoad Presetwindow where the user can select the receivers listed unde3elect
Receivers to be loaded with the selected preset and then pres®Kas shown.

Major saved receiver parameters are listed undePreview as shown.

Referring to Figure 25 again, the user can delete any preset by clicking on thBelete Preset button after
selecting the preset to be deleted.
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SEM

@ SEMCO Systern Level Telemetry Software

- O X
Edit | Presets | Help
Sys' % Load s | Name Itatus Frea | Rssi | 1FBW | Demod | Raten | FRBW | vBW
A @ Save As W
1903\l Save 1Rx
E 4 [& > ThisPC > Documents o |0 Search Documents y:]
| " Select Syst}lo Save: Digan:chgitiswiokiey =~ @
@ 19035-0001/127.00.1/1 B V4 " i i Datemodified  Type
o E This PC SEMCOTestRecords 97272019 3:54 PM File folder
Comments: "} 2D Objects [ setupl.chs 9/12/201911:51 AM  CHS File
I Desktop

@ Documents

oK ; Downloads
J‘S Music

&= Pictures

AR AP reset 1-Atlas Mission 1

Save as type: | Setup files (chs)

» Hide Folders Cancel

Figure 2-35
Load Presets Feature

2.8. Help Feature

Figure 236 illustrates the Help feature. ClickingonHelp GI Y2 RT 13t W¢ #H It + Waq Y We WHOGT n WY

i [l walrpriemdeesid g LI TIUL | Dl el iynterrdhiarsn Losingd

Recdwedr Satlingd  Symem Comlig  Weedo
LhanTHame  ChandMasne | Ombe) Nams | B

Figure 2-36
Receiver Help Feature
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SEM
2.9. SLTS top level Automated functions
The SLTS software top level display offers several Automated functions which are very convenient when the

SLTS software is connected to severakceivers(Figure 237 below provides an example)and the user wants
to perform the same operation onALL receivers (for all channels on each receiver)

@ SEMCO System Level Telemetry Software

Edit Presets AGC System Log Help
System ID IP Address Name

22028-0002 | 192.168.1.173 |  System l
f| 2255 | -88dBm |1.5MHz| PCM-FM | |

fel-]  cCombner | PcMiM |

/] 2255 | -90dBm |1.5MHz| PcM-FM |
| EmETmEEE

Fl ___ Combiner | pcM-im |

22037-0008 | 192.168.1.198 /] 2255 | -82dBm |1.5MHz| PCM-FM |
‘ Fl 2255 | -92dBm |1.5MHz| PCM-EM |

F]  Combiner | pcv-FM |

220260009 | 192.168.1.204 | _ systers  JONONGREL 2055 | 100 dom | 1wtz POM-FM |
[ o | oo | vowiz | poveem |
ﬂlf

17088-0016 | 192.168.1.36 PM A04 B 2255 | -99 dBm PCM-FM I"

) -120 dBm
: Bl

O | >>sc | 113dBm [1.5MHz| PcM-FM |
| o e vz | powiv |

I combner [ eCEE

23042-0012 | 192.168.1.227 | Tracking Rx7 WBl F| 2255 | -81dBm |1.5MHz| PCM-FM ||
¢l 2255 | -87dBm |1.5MHz| PCM-FM | |

Combiner PCM-FM m
Figure 2-37

Example of top level SLTSshowing 7 receivers connected

Note that the top level SLTSlisplay aboveis the same whetter the receiver connected is a R100 series or a
R300 series.

The following chapters describe the below Automated functions:

- start (or stop) AGC recording,

- zero all channel (ie AGC Zero)

- freezeall channel (ie AGCFreezé

SLEYIT W IROR21II WGeEl calqll t Wet gqcaget AWAYUql YadAsb
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2.9.1. AGC value logging

Figure2-38 below shows how to record the AGC value for athannels from all receivers connected to SLTS
in just couple of clicks, rather than startingthe AGCrecording for each individual receiver as shown on chapter

2.6.1.3. Windows and illustrated on Figure 226.

Click on AGCin the toolbar menu, and then selectAGC record all. A windows will prompt asking you to select
the directory in which you want the .csv file to be saved. Once you clickSave, the AGC logging file are

created and recording starts.

@ SEMCO System Level Telemetry Software

| Edit Presets [ AGC | System Log Help
| SystemID | £ Toggle AGC Zero all

(m} X

Status Freq | RSSI | IFBW | Demod | RateA | RateB | FIRBW | vBw

23047-0101 | % Toggle AGC freeze all
5 AGC record all

3% AGC record all stop
10.30.384 PSFB RLG A3

. Select a Directory

< = ~ T > Pierre-SEMCO > Documents > AGC logging

New folder

23047-0106 |

Name

23047-0115 10.30.38.6 PSFB RLG AS

T Attachments
=8 Company Logs
~ Corp
23047-0118 10.30.38.7 PSFB RLG A6 il Desktop

| Documents

e Search AGC logging »r

No items match your search.

X

Status Date modified

File name: | selectthis.directory

Save as type: Directory (*.this.directory)

~ Hide Folders

Save Cancel

Figure 2-38

Start recording AGC value for all receivers connected to SLTS

When you want to stop the AGC logging (end of the mission for example), you needltok againon AGCin
the toolbar menu, and then selectAGC record all stop as shown on the Figure 239 below

@ SEMCO System Level Telemetry Software = a X
Edit Presets [E] System Log  Help
| SystemID | % Toggle AGC Zero all s/Status| Freq RSSI | IFBW [ Demod [ Rate A | Rate B ] FIR BW | VBW
23047-0101 | 13, Toggle AGC freeze all 22110 | -77d8m | 10M AQPSK | 48M | 10.0000 MHz |6.2222 MHz
% | AGC record all ¢l 22110 | -87a8m | 10M | AQPsK L 48M_|_10.0000 Mbz 16.2222 MHz
7% | AGC record all stop J Combiner AQPSK 48M | 10.0000 MHz |6.2222 MHz
23047-0106 - £|] 22110 | -75dBm | 10M AQPSK | 48M | 10.0000 MHz |6.2222 MHz
F| 22110 | -84dBm 10M AQPSK | 48M | 10.0000 MHz |6.2222 MHz
F Combiner AQPSK | 48M | 10.0000 MHz |6.2222 MHz
23047-0115 10.30.386 | PSFBRLG AS #| 22110 | -82dBm | 1.0M BPSK | 0384 M | 1.6364 MHz | 8485 kHz
f| 22110 | -92dBm | 1.0M BPSK | 0384 M | 1.6364 MHz | 8485 kHz
£ Combiner BPSK | 0384 M | 1.6364 MHz | 848.5 kHz
23047-0118 10.30.38.7 | PSFBRLG A6 22875 | -82dBm | 1.0M BPSK | 0.1152 M |Auto 574.36KHz| 239.3 kHz
2287.5 | -86dBm | 1.0M BPSK | 0.1152 M |Auto 574.36KHz| 239.3 kHz
Combiner BPSK | 0.1152 M |Auto 574.36KHz| 239.3 kHz
Figure 2-39
Stop recording AGC value for all receivers connected to SLTS
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The selected directory now containghe same number of csv filesas receivers connected to SLTS (one .cvs

file per receiver)whose name follows the convention <System ID>_<Name>AGClogtxt. Figure 240
illustrates our examplewhere there were 4 receivers connected to SLTS.

ACO > Documents > AGC logging

T Sort ~ = View ~
Name : Status Date modified Type Size
= 23047-0101_PSFB RLG A3 AGClog.bxt [-] 4/29/2025 8:58 AM Text Document 15KB
=| 23047-0106_PSFB RLG A4_AGClog.tt.txt -] 4/29/2025 9:03 AM Text Document 6 KB
=| 23047-0115_PSFB RLG A5_AGClog.tt.txt -] 4/29/2025 8:49 AM Text Document 3KB
=| 23047-0118_PSFB RLG A6_AGClog.txt.txt -] 4/29/2025 9:06 AM Text Document 1KB

Figure 2-40
List of the AGC logging .cvs files saved on the selected directory

Each .csv file is structured as shown below on Figure-21 with a sample of AGC value for Channel 1 (RCV1),
Channel 2 (RCV2) and Combiner Channel (CMB&jery 100ms or 10 times per seconddgging rate of

10HZ). Each sample isprecisely time-taggeddown to the milliseconds with an absolute time provided by the
local time of the remote computer where SLTS is runnin@e OS Windows time) while thealative

incremental time is provided by each receiverThe AGC value for each channel is giveas a voltage (immilli-
volts) and can correlated to dBm (RSSI) or dB (SNR) value using the AGC slope setup (ie 10dB/V, 20dB/V or
50dB/V.

E 23047-0101_PSFB RLG A3_AGClog.t = aF

File Edit  View

|
AGC LOG
MM, DD, YEAR, HR, MN, SC, MSC,RCV1,RCV2, CMBR 10 sampleslogged per

87 14 2022 15 29 37 @71 3603 3644 3993

7 14 2022 15 29 37 171 3615 3647 3993 / second (ie 10Hz)with
7 14 2022 15 29 37 271 3606 3644 3981 timing down to millisecond

@7 14 2022 15 29 37 371 3606 3647 3981
@7 14 2022 15 29 37 471 3612 3641 3990
87 14 2022 15 29 37 571 3612 3647 3987
@7 14 2022 15 29 37 671 3612 3647 3987
@7 14 2022 15 29 37 771 3600 3641 3990
@7 14 2022 15 29 37 873 3612 3644 3987
@7 14 2022 15 29 37 971 3606 3647 3981
87 14 2022 15 29 38 ©71 3600 3638 3993
@7 14 2022 15 29 38 17@ 3612 3644 3984
@7 14 2022 15 29 38 316 3609 3641 3987
@7 14 2022 15 29 38 371 3606 3641 3993
@7 14 2022 15 29 38 472 3606 3644 3981
@7 14 2022 15 29 38 571 3606 3641 3981
| @7 14 2022 15 29 38 671 3606 3641 3987
@7 14 2022 15 29 38 77@ 3606 3647 3981
87 14 2022 15 29 38 871 3600 3647 3975
@7 14 2022 15 29 38 971 3606 3641 3993

@7 14 2022 15 29 39 9070|3615 3641 3981 AGC Samples are Captured In

@7 14 2022 15 29 39 173 |3606 3638 3981 /
@7 14 2022 15 29 39 271|3606 3641 3987

millivolts.
@7 14 2022 15 29 39 370 |3612 3641 3981 } . .
97 14 2022 15 29 39 471|3606 3641 3987 In this receiver case, it is a dual
@7 14 2022 15 29 39 570 3612 3641 3081 .
07 14 2022 15 29 39 670 3606 3647 3987 channel combiner and therefore
@7 14 2022 15 29 39 771 3612 3629 3931
@7 14 2022 15 29 39 893 3606 3647 3990 AGC value for3 ChanneIS(Chl!
@7 14 2022 15 29 39 971 3606 3644 3981 Ch2. Ch Comb) are Captured

@7 14 2022 15 29 40 @71 3606 3641 3987
@7 14 2022 15 29 40 171 3603 3647 3981
@7 14 2022 15 29 40 317 3606 3647 3981
@7 14 2022 15 29 40 371 3606 3638 3981
@7 14 2022 15 29 40 471 3606 3647 3978

Figure 2-41
Example of an AGC valuerecorded file (10Hz rate)
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2.9.2. AGC Zeroing

Figure2-42 below shows how tozero all channels from all receivers connected to SLTS msingle click, saving
precious time compared to zeroing each channehdividually ateach receiverusing the ZERO buttoas shown

on Figure 412.

Click on AGC in the toolbar menu, and then selectToggle AGC Zero all. A single command is sent to all
receivers connected zeroing all channels

@ SEMCO System Level Telemetry Software = a X
Edit Presets m System Log Help
System ID | 2 Toggle AGC Zero all isStatus  Freq RSSI | IFBW | Demod | RateA | RateB | FIRBW | VBW
23047-0101 | £ Toggle AGC freeze all 22110 | -77dBm | 10M | AQPSK | 48M | 10.0000 MHz |6.2222 MHz
% | AGC record all f| 22110 | -87d8m | 10M AQPSK 48M | 10.0000 MHz |6.2222 MHz
f'; AGC record all stop Combiner AQPSK 48 M 10.0000 MHz |6.2222 MHz
23047-0106 10.50.38.4 PO3FB RLG A3 F| 2211.0 | -75dBm 10M AQPSK 48 M 10.0000 MHz |6.2222 MMz
F| 22110 | -84 dBm 10M AQPSK 48 M 10.0000 MHz |6.2222 MHz
F Combiner AQPSK 48 M 10.0000 MHz 16.2222 MHz
23047-0115 10.30.38.6 PSFB RLG AS F] 2211.0 -82 dBm 1.0M BPSK 0384 M 1.6364 MHz 848.5 kHz
F| 22110 | -92dBm 1.0M BPSK 0384 M | 16364 MHz | 8485 kHz
F Combiner BPSK 0384 M | 16364 MHz | 8485 kHz
23047-0118 10.30.38.7 PSFB RLG A6 2287.5 -82 dBm 1.0M BPSK 0.1152 M |Auto 574.36KHz!| 239.3 kHz
2287.5 | -86 dBm 1.0M BPSK 0.1152 M |Auto 574.36KHz| 239.3 kHz
Combiner BPSK 0.1152 M |Auto 574.36KHz| 239.3 kHz
Figure 2-42

Zeroing all receivers connected to SLTS in one command

2.9.3. AGC Freeze

Figure 2-43 below shows how tofreeze the AGC orall channels from all receivers connected to SLTS in a
single click, saving precious time compared tdreezing each channel individually at each receiver using the
FREEZButton as shown on Figure 45.
Click on AGCin the toolbar menu, and then selectToggle AGC freeze all. A single command is sent to all
receivers connectedfreezing AGC orall channels.

@ SEMCO System Level Telemetry Software
Edit Presets | AGC | System Log Help

l System ID | 5 Toggle AGC Zero all

23047-0101 ||, foggle AGC freeze all

% AGC record all

% AGC record all stop

23047-0106 1030354 POFE RLG AS
23047-0115 10.30.38.6 PSFB RLG AS
23047-0118 | 1030387 | PSFBRLG A6

- O X
isStatus| Freq RSSI | IFBW | Demod | Rate A | Rate B | FIR BW | VBW
2211.0 | -77 dBm 10M AQPSK 48M 10.0000 MHz |6.2222 MHz
f| 22110 | -87dBm | 10M AQPSK 48M | 10.0000 MHz |6.2222 MHz
Combiner AQPSK 48M | 10.0000 MHz |6.2222 MHz
£] 22110 | -75dBm | 10M AQPSK 48M | 10.0000 MHz |6.2222 MHz
F| 22110 | -84 dBm 10M AQPSK 48M | 10.0000 MHz |6.2222 MHz
F Combiner AQPSK 48 M 10.0000 MHz |6.2222 MH2
#] 22110 | -82dBm | 1.0M BPSK 0384 M | 16364 MHz | 8485 kHz
f| 22110 | -92dBm | 1.0M BPSK 0384 M | 1.6364 MHz | 8485 kHz
F Combiner BPSK 0384 M | 16364 MHz | 8485 kHz
22875 | -82dBm | 1.0M BPSK | 0.1152 M | Auto 574.36KHz| 239.3 kHz
22875 | -86dBm | 1.0M BPSK | 0.1152 M | Auto 574.36KHz| 239.3 kHz
Combiner BPSK | 0.1152 M |Auto 574.36KHz| 239.3 kHz
Figure 2-43

Freezing all receivers connected to SLTS in one command
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2.9.4. System parameters logging

Figure2-44 below shows how tdog the System parameterdor all receivers connected to SLTS in just couple
of clicks, rather than using the receiver System parameteloggingfor each individual receiver as shown on
chapter 2.6.1.3. Windows and illustrated on Figure 26.

Click on System log in the toolbar menu, and then selectRecord all . A windows will prompt asking you to
select the directory in which you want the .csv fileto be saved. Once you cliciSave, the System Parameters

logging files are created and recording starts.

W SEMCO System Level Telemetry Software i O X
Edit Presets AGC Systemlog Help

‘ System ID | P A{l“: Record all
23047-0101

u Statusl Freq l RSSI | IFBW | Demod | Rate A | Rate B | FIR BW | VBW

W Select a Directory X

10.3 0 Record all stop

;’:(' Optlons 4 ~ /10 s Pierre- SEMCO > Documents > System parameter logging v C Search System parameter lo.. @

)
| PSFBRLG A3 ‘

10.30.384

23047-0106

Name Status Date modified Type

No items match your search.

> Michael Kubelka's files - SOR

10.30.38.6 PSFB RLG AS

23047-0115

> T Microsoft Copilot Chat Files

| Microsoft Teams Chat Files

E Pictures

23047-0118 10.30.38.7 | PSFBRLG A6

SH Programs

> Proposals

"~ Recordings

File name: | select.this.directory \ "
Save as type: Directory (* this.directory) \ “
 Hide Folders Save Cancel
Figure 2-44

Start System parameters logging for all receivers connected to SLTS

When you want to stop theSystem parameter bgging (end of mission for example), you need to click again
on System Login the toolbar menu, and then selectRecord all stop as shown on thebelow Figure 245.

‘ W SEMCO System Level Telemetry Software o O X
1 Edit Presets AGC Systemlog Help

l System ID | IPA[ % Record all s Stat Freq RSSI IFBW | Demod | Rate A | Rate B | FIR BW I VBW
23047-0101 101 0 Record all stop ] 2211.0 | -77dBm | 10M AQPSK 48M | 10.0000 MHz |6.2222 MHz
4%  Options 8 ¢ 22110 | -87d8Bm | 1oM | AQPSK | 48M | 10.0000 MHz [6.2222 MHz
Combiner AQPSK 48 M 10.0000 MHz |6.2222 MHz
23047-0106 1030384 | PSFBRLG A3 #] 2211.0 | -75dBm 10M AQPSK | 48M | 10.0000 MHz |6.2222 MHz
f| 2211.0 | -84dBm 10M AQPSK | 48M | 10.0000 MHz |6.2222 MHz
F Combiner AQPSK | 48M | 10.0000 MHz |6.2222 MHz

23047-0115 10.30.386 | PSFB RLG AS f] 2211.0 | -82dBm | 1.0M BPSK 0384M | 16364 MHz | 8485 kHz

F| 22110 | -92dBm | 1.0M BPSK 0384 M | 1.6364 MHz | 8485 kHz

F Combiner BPSK 0384 M | 16364 MHz | 8485 kHz

23047-0118 10.30.38.7 | PSFBRLG A6 22875 | -82dBm | 1.0M BPSK | 0.1152 M | Auto 574.36KHz| 239.3 kHz
22875 | -86dBm | 1.0M BPSK | 0.1152 M | Auto 574.36KHz| 239.3 kHz

Combiner BPSK | 0.1152 M | Auto 574.36KHz| 239.3 kHz

Figure 2-45

Stop System parameters logging for all receivers connected to SLTS
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The selected directory now contains the same number of .csv files as receivers connected to SLTS (one .cvs
file per receiver) whose name follows the convention <System ID>_ <NameSYSPARAMSIotxt. Figure 246

illustrates our example where there were 4 receivers connected to SLTS.

ICO > Documents > System parameter logging Search System p
| Sort ~ = View
Name Status Date modi f;d Type Size
—| 23047-0101_PSFB RLG A3_SYSPARAMSlog.txt ] 8/17/2023 9:45 AM Text Document 187 KB
=| 23047-0106_PSFB RLG A4_SYSPARAMSIog.txt [-] Text Document 187 KB
=| 23047-0115_PSFB RLG A5_SYSPARAMSlog.txt [-] Text Document 187 KB
=| 23047-0118_PSFB RLG A6_SYSPARAMSlog.txt o Text Document 187 KB
Figure 2-46

List of the Systems parameter .cvs files saved on the selected directory

Similarly to the AGC logcsyv file, the System parameter.cvs file is structuredwith each sample being time
tagged down to the milliseconds with an absolute time provided by the local time of the remote computer
where SLTS is running (ie OS Windows time) while the relative incremental time is provided by each receiver.
As shown on Figure 247, there is onesingle parameter per line.After the time, each line is structured as

follow: <parameter category>,<channel><parameter name><value>

A parameter canbe categorizedeither as CURRENT, or CONTROL or STATUS.
CURRENT is the status of a parameter at the beginning of the logging.
CONTROlindicates that a parameter value hadeen changedby the operator.
STATUS provideparameter status at regularintervals during the recording.

The System parameter file always starts witthe dump ofthe CURRENT status from afparameters

monitored (about 330 on a dual channel combinerpn the receiver (this exhaustive list of parameters

monitored can be foundin a separate document namedsbx x f E W¢ UT WA 9 OMMUWA 13 Gwhighd LY VY G G
serves also as thedCD (Interface Control Document) for SEMCO receiver

E  23047-0101_PSFB RLG A3_SYSPARA +

File Edit  View

SYSTEM PARAMETERS LOG

| ©7,14,2022,22,19,05,598, CURRENT,U8,SYSID,DEMO-1702U
07,14,2022,22,19,05,598, CURRENT, U@, NAME,
07,14,2022,22,19,05,598,CURRENT, U@, SLAVE, 0
97,14,20822,22,19,05,598, CURRENT, U@, TMRF , 1
07,14,2022,22,19,05,609,CURRENT,R1, NAME,
97,14,20822,22,19,05,609,CURRENT,R1,SYNL,1
07,14,2022,22,19,05,609, CURRENT,R1,SSLV,-47

Figure 2-47
Extract of the first few lines of a System parameter file

2.9.5. System parameter logging option s
Figure2-48 below shows?2 logging options for the System parameter recordinghen clicking into System Log

and then Options.
1) Parameter Log Time Stamp UTC when selected, the time source used to timetag the samples inside

the System parameters log file ishe UTC time (orCoordinated Universal Tim@. If not selected, the
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time source used to timetag the samples inside the System parameters log file is the PC time on
which the SLTS is installed.

2) Parameter Log Filter Status Items : when selected, the System parameter log file does not save the
parameters categorized as STATUS and only keep the parameters categorized CURRENT and
CONTROL. This option helpghe review pog-mission of any parameter changes made by the
operators (ie CONTROL) without being polluted with the high number of STATUS samplésot
selected, the System parameter file includes all parameter categories (ie CURRENT, STATUS and

CONTROL).

@ SEMCO System Level Telemetry Software
|

}Edit Presets AGC System Log Help

- (] X

‘ System ID IPA¢ £ Recordall itusStatus| Freq | RSSI | IFBW | Demod | Rate A | Rate B | FIR BW I VBW
23047-0101 10.3 £ Record all stop ! 22110 | -77dBm | 10M AQPSK 48M | 10.0000 MHz |6.2222 MHz
1 Options » ||| | Parameter Log Time Stamp UTC M AQPSK 48M | 10.0000 MHz |6.2222 MHz
Parameter Log Filter Status Items AQPSK 48M 10.0000 MHz |6.2222 MHz
23047-0106 10.30.384 | PSFBRLG A3 ¢ 22110 | -75dBm 10M AQPSK 48M | 10.0000 MHz |6.2222 MHz
F|l 2211.0 | -84 dBm 10M AQPSK 48M | 10.0000 MHz |6.2222 MHz
f Combiner AQPSK 48M | 10.0000 MHz |6.2222 MHz
23047-0115 10.30.386 | PSFBRLG AS f] 22110 | -82dBm | 1.0M BPSK 0384 M | 16364 MHz | 8485 kHz
F| 22110 | -92dBm | 1.0M BPSK 0384 M | 1.6364 MHz | 8485 kHz
F Combiner BPSK 0384 M | 16364 MHz | 8485 kHz
23047-0118 10.30.38.7 | PSFBRLG A6 22875 | -82dBm | 1.0M BPSK | 0.1152 M |Auto 574.36KHz| 239.3 kHz
22875 | -86dBm | 1.0M BPSK | 0.1152 M |Auto 574.36KHz| 239.3 kHz
Combiner BPSK | 0.1152 M |Auto 574.36KHz| 239.3 kHz
Figure 2-48

System Parameter logging option s

UMRC100HD r2
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3.1. Hardware Te lemetry /O

3. HARDWARE I/O

Figure 31 presents an RC100HD2 Block Diagram showing all internal connections and signal
routing,

e
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Figure 3-1 RC100HD Block Diagram
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Figure 32 shows the RC100HD2 rear panel I/O interface, with he Reference Designators,
connectors and a brief descriptionprovided inTable 31.

Figure 3-2

RC100HD Rear Panel Telemetry I/O
J1 N CH1 RF IN50 Chm impedance
J2 N CH2 RF IN; 50 Ohm impedance
J3 BNC CH1 IF OUT (70 MHz Linear IF Output; 50 Ohm Impedance)
J4 BNC CH2 IF OUT (70 MHz Linear IF Output; 50 Ohm Impedance)
J5 BNC CMB IF OUT (70 MHz Linear IF Output; 50 Ohm Impedance)
J6 26p D-SUB-m- AM / AGC outputs
J6 Pin 1/2 to BNC CH1 AGC A (selectable HLO impedance)
J6 Pin 3/4 to BNC CH1 AGC B (selectable HLO impedance)
J6 Pin 7/6 to BNC CH1 AM A (75 Ohm impedance)
J6 Pin 8/9 to BNC CH1 AM B (75 Ohm impedance)
J6 Pin 11/10 to BNC | CH2 AGC A (selectable HLO impedance)
J6 Pin 13/12 to BNC | CH2 AGC B (selectable HLO impedance)
J6 Pin 15/16 to BNC | CH2 AM A (75 Ohm impedance)
J6 Pin 17/18 to BNC | CH2 AM B (75 Ohm impedance)
J6 Pin 19/20 to BNC | CMB AGC A (selectable HLO impedance)
J6 Pin 21/22 to BNC | CMB AGC B (selectable HLO impedance)
J6 Pin 24/23 to BNC | CMB AM A (75 Ohm impedance)
J6 Pin 26/25 to BNC | CMB AM B (75 Ohm impedance)
J7 26p D-SUB-m- Tape Interface\ AUX ExpansiorCable Harness
J7 Pin 1/2 to BNC CH1 Tape OUT (500hm)
J7 Pin 3/4 to BNC CH1 Playback IN (500hm)
J7 Pin 7/6 to BNC CH2 Tape OUT (500hm)
J7 Pin 8/9 to BNC CH2 Playback IN (500hm)
J7 Pin 11/10 to BNC | CMB Tape OUT (500hm)
J7 Pin 13/12 to BNC | AUX 1
J7 Pin 15/16 to BNC | AUX 2
J7 Pin 17/18 to BNC | AUX 3
J7 Pin 19/20 to BNC | AUX 4
J7 Pin 21/22 to BNC | AUX 5
J7 Pin 24/23 to BNC | AUX 6
J7 Pin 26/25 to BNC | Expansion
J8 26p D-SUB-m- CH1 Demodulator OutputsCable Harness
J8 Pin 1/2 to BNC CH1 Analog 1 (&4 VDC Analog Baseband Video Output; 75 Ohm impedance)
J8 Pin 5/4 to BNC CH1 Analog 2 (¢4 VDC Analog Baseband Video Output; 75 Ohm impedance)
J8 Pin 7/6 to BNC CHZ1 Clock 1 (Digital TTL Clock Output; 75 Ohm Impedance)
J8 Pin 9/10 to BNC | CH1 Clock 2(Digital TTL Clock Output; 75 Ohm Impedance)
J8 Pin 11/12 to BNC | CH1 Data 1 (Digital TTL Data Output; 75 Ohm Impedance)
J8 Pin 15/14 to BNC | CH1 Data 2 (Digital TTL Data Output; 75 Ohm Impedance)
J9 26p D-SUB-m- CH2 Demodulator OutputsCable Harness
J9 Pin 1/2 to BNC CH2 Analog 1 (&4 VDC Analog Baseband Video Output; 75 Ohm impedance)
J9 Pin 5/4 to BNC CH2 Analog 2 (¢4 VDC Analog Baseband Video Output; 75 Ohm impedance)
J9 Pin 7/6 to BNC CH2 Clock 1 (Digital TTL Clock Output; 75 Ohm Impedance)
J9 Pin 9/10 to BNC | CH2 Clock 2(Digital TTL Clock Output; 75 Ohm Impedance)
J9 Pin 11/12 to BNC | CH2 Data 1 (Digital TTL Data Output; 75 Ohm Impedance)
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J9 Pin 15/14 to BNC | CH2 Data 2 (Digital TTL Data Output; 75 Ohm Impedance)

J10 26p D-SUB-m- Combiner Demodulator Outputs Cable Harness

J10 Pin 1/2 to BNC Combiner Analog 1 (84 VDC Analog Baseband Video Output; 75 Ohm impedance)
J10 Pin 5/4 to BNC Combiner Analog 2 (84 VDC Analog Baseband Video Output; 75 Ohm impedance)
J10 Pin 7/6 to BNC Combiner Clock 1 (Digital TTL Clock Output; 75 Ohm Impedance)
J10 Pin 9/10 to BNC | Combiner Clock 2(Digital TTL Clock Output; 75 Ohm Impedance)
J10 Pin 11/12 to BNC | Combiner Data 1 (Digital TTL Data Output; 75 Ohm Impedance)
J10 Pin 15/14 to BNC | Combiner Data 2 (Digital TTL Data Output; 75 Ohm Impedance)
J11 26p D-SUB-m- Bit-Sync Interface (external) Cable Harness

J11 Pin 2/1 to BNC BS3 Clock Output (Digital TTL Data Output; 50 Ohm Impedance)
J11 Pin 4/3 to BNC BS3 Data Output (Digital TTL Data Output; 50 Ohm Impedance)
J11 Pin 6/5 to BNC BS3 Data Input (Singleended 4k/75v and Differential 150v)

J11 Pin 8/7 to BNC Encoder Clock Out (7®hm)

J11 Pin 12/11 to BNC BS2 Clock Output (Digital TTL Data Output; 50 Ohm Impedance)
J11 Pin 14/13 to BNC BS2 Data Output (Digital TTL Data Output; 50 Ohm Impedance)
J11 Pin 16/15 to BNC BS2 Data Input (Singleended 4k/75v and Differential 150v)

J11 Pin 18/17 to BNC Spare

J11 Pin 20/19 to BNC | Encoder Data Output (750hm)

J11 Pin 22/21 to BNC | BS1 Clock Output (Digital TTL Data Output; 50 Ohm Impedance)
J11 Pin 24/23 to BNC | BS1 Data Output (Digital TTL Data Output; 50 Ohm Impedance)
J11 Pin 26/25 to BNC | BS1 Data Input (Singleended 4k/75v and Differential 150v)

J12 26p D-SUB-f- RS422 Demodulator OutputsCH1/2/CMB

J12 Pin 26:P, Pin 25 N | CH1 CLK1

J12 Pin 24P, Pin 23N | CH1 DATA1

J12 Pin 22.P, Pin 22N | CH1 CLK2

J12 Pin 20P, Pin 19N | CH1 DATA2

J12 Pin18 GND

J12 Pin 17-P, Pin 16N | CH2 CLK1

J12 Pin 15P, Pin 14N | CH2DATA1

J12 Pin 13P, Pin 12N | CH2 CLK2

J12 Pin 11-P, Pin 16N | CH2 DATA2

J12 Pin 9 GND

J12 Pin 8P, Pin ZN CMB CLK1

J12 Pin 6P, Pin 5N CMB DATA1

J12 Pin 4P, Pin 3N CMB CLK2

J12 Pin 2P, Pin tN CMB DATA2

J13 26p D-SUB-f- RSA422 BitSync Interface (external)

J13 Pin 26P, Pin 25 N | BS1 DATAIN

J13 Pin 24P, Pin 23N | BS1 DATA OUT

J13 Pin 22P, Pin 22N | BS1 CLK OUT

J13 Pin 20, 19, 18,17 | N/C

J13 Pin 16P, Pin 15N | BS2 DATA IN

J13 Pin 14P, Pin 13N | BS2 DATA OUT

J13 Pin 12P, Pin 11N | BS2 CLK OUT

J13 Pin 10, 9, 8, 7 N/C

J13 Pin 6-P, Pin 5N BS3 DATA IN

J13 Pin 4P, Pin 3N BS3 DATA OUT

J13 Pin 2P, Pin N BS3 CLK OUT

J14 BNC IRIGB Time input

NA RJ45 Remote (network) Control via Ethernet

NA RJ45 3-Channel CH10 or IRIG 2120 Telemetry Over IP

UMRC100HD r2

Table 3-1
RC100HD System I/O
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3.1.1. Single Card Receiver (SCR) Hardware

The RC100HD2 employs 2 Single Card Recéver (SCR) Circuit Card AssembliegCCAs) that provide for
independent RFchannel tuning across1415-1585 MHz, 17101850 MHz, 21852485 MHz as well as provide
for optional 200-1150 MHz and 44005250 MHz The SCR CCA also provides fan independent AM detector,
linear AGCoutputs and a filtered, linear 70 MHz IF output that is then distributed as redyed throughout the
receiver.

The SCR also provides28 selectable SAW IF filterq14 IFBW valuesjrom 300 kHz to 40 MHz Doubling the
number of SAW filters per IFBW selection provides for over 80 dB IF Rejectibf.selectable IF FIR filtersn
the receiver's demodulators are also calculated as a function of data rate and demodulator formatand
presented to the user This feature provides for virtually unlimited number of IF filter value selectiors for
optimum IF bandpass filtering. An AUTO feature is also provided for IF SANEr selection based on datarate
and demodulator format.

Additional features include user-selectable AM gainand low pass filtering, a scalable AGC output per
channel, selectable AGCoutput impedance, AGC Manual, Freeze and Zer@atures, Absolute, Relative and
Antenna Signal Strengthdisplays and AGC voltage displays.

3.1.2. Digital Diversity Combiner

TheDigital Diversity Combiner is a pred optimal ratio combiner that processes the modilated CH1 and CH2
70 MHz,AGC and AMvand provides up to 3.0 dB C/N improvement at equalH1/CH2 RFnput signal levels.

Combiner features include:

Routing of CH1, CH2 or Combine&ignal thru the Combiner CH
a Best Source Select Modand CH1/CH2 Zero Blance feature;
copy of CH1 or CH2 AM output (whichever is strongest);

a copy of CH1 or CH2AGCoutput (whichever is strongest); and
an AGCZero feature.

moowp

3.1.3. IF Demodulator Hardware

The 3 IF Demodulators provide for 15 selectable IF FIR filters calculated as a function of data rate, and a 70
MHz digital demodulator and embedded bit synchronizer that processes the filtered 70 MHz. A-d@ndomizer
feature provides the user with the ability to deandomize the inpu signal and output NRZL. 15 selectable
Baseband Video FIR filters calculated as a function of data rate are also providedin AUTO featte provides
IFand baseband FIRilter values based on data rate and demodulator format.

There aresix baseband videooutputs per installed demodulator channel that are routed to the rear panel and
available viaD-Connector-to BNC cable harnesses

Analog 1- 0-4 VDC Analog Baseband Video Output; 75 Ohm impedance
Analog 2- 0-4 VDC Analog Baseband Video Output; 75 Ohm impedance
Digital Clock 1- Digital TTL Clock Output; 75 Ohm Impedance

Digital Clock 2- Digital TTL Clock Output; 75 Ohm Impedance

Digital Data 1- Digital TTL Data Output; 75 Ohm impedance

Digital Data 2- Digital TTL Data Output; 75 Ohm Impedance

nTmoow>
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The IFDemodulator also provides for eye pattern, constellaibn, spectral sweep and E/N, displays, as well
as a Multi-Channel programmable Bit Synchronizer, Frame Synchronizer, Bit Error Rate Tester (BERT) and
associated PN Pattern Generatoper demodulator channelas described in the following paragraph.

3.1.4. Multi -Channe | Bit Synchronizer, Frame Synchronizer, BERT and PN Generator

Athree-channel programmable stand-alone Bit Sync,Frame Sync andBERTper channelis also available. This

feature has userselectable internal (from each demodulator) andoptional external (from rear panel) input
switching, as well as aprogrammable Frame SyncBERTand associated PN Pattern Generator It can be used

as an independent Bit Sync/Frame Sync/BERZ + T WRUWHYUTa UrRqRYULWs Rqa6 WI¢ H#E WH
for TTL and RS422 bit sync/frame sync outputsind also used forBER loop testing of each receiver and
combiner channel.

3.1.5. TM over | P Option

TheTM over IP optiorsupports multiple IRIG stardard telemetry data formats; DQMDQE interfaces and user
specified custom interfaces (consult the factory). The main interfaces required by users will be the IRE&S8-
20 PCM data Interfaces and IRIG Chapter 10 Interface$he embedded TM over IP functioaccepts data and
clock signals from the three receiver demodulators. A dedicated Ethernet output connection is provided on
the receiver rear panel for the TM over IP connection and auto detects at 10, 100 or 1000 Mbps. Operatam ¢
be over a UDP or TCP connectioin IRIG B timing input is also provided on the rear panel.

3.1.6. Additional RC100(H)D-2 Hardware

Additional RC10QH)D-2 hardware includes aLinux ARM Rocessorinstalled on anintegrated moduleassembly
for handling all communications and Ethernet protocols.

3.1.7. Tape Interface module

TheRC100(H)D receiver systems can also be configured with an optiongape interface module. This module
will provide a user selectabledown convertedpre-D IF signal forany orall the three possible 70MHz I®utput
signals from the systems (CH1/2/CMB)These tape signals can be configured foany frequency between
75kHz and 20MHz. The output level is also user sefable for better matching with external devices or
recording systems.

In addition to the(3)tape output channels (2)two tape playback channels are also available with this option.
These channels will allow the user to injecsignals from between 75kHz to 20MhZor up-conversion to 70MHz

IF. Once the input signals havéoeen converted,they will be injectedinto channel 1 and 2 receiver channels.
In this configuration all the t ! t q ld@dirhat functionality will be maintained except for the RF down

conversion function. This includes IF filtering, data demodulation, preD optimal ratio combining, TMolP
transport etc.
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This section provides a description and instructions for setip, operation and status monitoring of
the RF Receiver portion of th&@C100HD2 SEGR including but not limited to RF Tuning and down
conversion, 70 MHz linear IF signal distribution, Signal Strength monitoring, IF Filtering, Amplitude
Modulation (AM) and Automatic Gain Control (AGC) features.

4. TELEMETRY RF RECEIVER OPERATION

A simplified block diagram of receiver RF design is presented in Figurel4showing the receiver's
dual superheterodyne analog RF signal downonversion, filtering and processing to provide a
filtered and linear high gain 70 MHz IF as well as AM and AG@puts. Microprocessor-controlled
attenuators always maintain signal level processing below approximately55 dBm to provide for a
linear dynamic range and AGC outputs from10 dBm to noise threshold (~114 dBm at 300 kHz IF
bandwidth).

L/S Band SECONDLO - cPnywIes: LINEARIF

OUTPUTS

Lumped L/S Band Filters 390 MHz Lumped 390 MHz Filters 70 MHz I

RFEINPUT
FIRST IF SECOND IF
g FFFRONTEND DOWNCONVERSON BEERg  DOWNCONVERION 70 MHz SAW Filters
UPROCESSOR o
AGCOUT

AGCVOLTAGE AGC/ AM
DETECTION AM OUT

Figure 4-1
Receiver RF Design

SLTS remotgrogram GUI and=ront Panel displays anctontrols that are applicable to these features
and settingsare described in subsequent paragraphs.

4.1. RF Frequency Settings

4.1.1. RF Frequency Settings Using Front Panel Controls
RF Freqgency selection using the front panel displays and controlds shown in Figure 42. The operator

selects FREQon the keypad uses the numerical keypad to enter the desired frequency and then pushes
ENTER The RF frequency of both CH1 and CH2 are changed.
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2335.0 Mz

0000

Figure 4-2
RF Frequency Selection (Both CHs) Using Front Panel Displays and Keypad

To select only CH1 or CH2, th@perator pushes FREQagain on the keypad forChl (Figure 43), uses the
numerical keypad to enter the desired frequencyand then pushesENTER The RF frequency of CH1 is
changed. PushingFREQagainallows the operatorto change the frequency of CHZCh2). PushingFREQagain
exits the menu.

0600

2335.0 mz ; @ @ @
000

Figure 4-3
RF Frequency Selection (Single CH) Using Front Panel Displays and Keypad

The operatorcan also change the RF frequency from the RF Tuner Menu as shown in Figu#ke Fhe user
pushes TUNERto display the Tuner Menu, uses the horizontal LEFT(4) andRIGHT(6) arrows to change the

Tuner Channel Indicator (<Ch1>or <Ch2>) displayed on theTuner Menu strip (top of display) uses theUP

(2) andDOWN (8) arrows to highlight RF Freg.in blue, pushesENTERto highlight the numerical frequency
value in bright magenta (frequency value goes to 0.Q)uses the numerical keypad to enter the desired
frequency and then pushesENTER As an example, numerical entry for 2335.0 MHz should be 23350
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The user repeats this procedure for the second RF Tuner Channel atidn pressesDELETHEXIT) to return
the display to its original setting.

Tuner Channel Indicator

Tuner Menu < Chd > Tuner Menu < Chi >

A

RF Freq 2335.0 MHz

IFBW
Auto IFBW

Auto IFBW
AGC Slope

Figure 4-4
RF Frequency Selection from The Tuner Menu

4.1.1.1 Front Panel C/CIF-Band Frequency Settings

C-Band (4400 MHz to 5250 MHz) is tuned in the same manner as previously described in paragraph 4.1.1.
However, CIFBand (300 MHz to 1150 MHz) doweoonversion from Gband uses highside mixing (i.e., 5550
MHz Synthesizer) per IRIG, and the doweonverted frequency spectrum is inverted.Once the CIF frequency

is selected per paragraph 4.1.1, &€IF Mode (CIF En) is added to correct the inverted spectrum.

Figure 45illustrates the process for enabling the CIF Mode.He operator pushes theTUNERbutton to access
the Tuner Menu, uses theUP (2) andDOWN (8) arrows to highlight CIF En.in blue as shown, pushesENTER
or SELECT(5) to highlight OFF/ON in bright magenta, pushesthe DOWN (8) arrowto select ON, and then
pushes ENTERor SELECT(5)to turn <Ch1 > CIF En.ON.

The operator then uses the horizontaLEFT(4) and RIGHT (6) arrows to change theTuner Menu to <Ch2>,
pushes ENTERor SELECT(5)to highlight the CIF En.OFF/ONvalue inbright magenta , pushes the DOWN (8)
arrow to select ON, and then pushesENTERor SELECT(5)to turn <Ch2>CIF En.ON. The user then presses
DELETHEXIT) to return the display to its original setting.

UMRC100HD r2 41 SEMCO Proprietary Information



Tuner Menu < Chi >

A

| OFF | Ant.CFEn. |  OFF
anicF | ode  [Ant.cr ocs [llantcr | o
AMFreo | 30H: [MAMFres | 500wz [AM Freq | 300 i
Normal Normal AM Polarity| Normal
CIF En. OFF CIF En. [ ON

v v

Figure 4-5RF CIF Frequency Selectionfrom The Tuner Menu

4.1.2. RF Frequency Settings Using the SLTS Program Remote GUI

Referring to Figure 4, the user double-clicks on any information window in theSLTS Receiver Status
Window, which accesses theReceiver Control Window as shown. The user then clicks on eithéReceiver O

or Receiver 1 (if not named differently using the Naming Options featureas shown, which accesses the
receiver setup window for CH1 or CH2Next, the user clicks on thdnput Freq (MHz)box circled in red, erases
the frequency, types in the new frequency and hitEnter. The box will return to gray when the new frequency
is accepted.

TheSYNTHwindow to the right of the Frequency box indicates greenLOCKwhen the receiver is capable of
tuning to different frequencies, and ared UNLOCK when either the 10 MHz reference is not functioning
properly or there is an RF Tuner malfunction. The user is not able to select a frequency when this situation

OocCcurs.

<@ SEMCO System Level Telemetry Software = O X
Edit Presets AGC Help
System ID IP Address Name Status Freq R W VBW

50.0 | -49 dBm 10M SOQPSK 1.0M [1.0370 MHz|518.5
2250.0 | -50 dBm 10M SOQPSK 1.0M |1.0370 MHz|518.5 kHz

Combiner SOQPSK | 1.0M |1.0370 MHz.5185%F7

@ DEMO-2002/192.168.214.35/RC100 unitd Control WipaGw — [m} x

DEMO-2002 | 192.168.214.55 |RC100D Unit-1 {Sj{Bj{&

od 1 | Demod 2 | Demod 3
Demod 1 | Demod 2 | Demod 3
DEMOD

"RCV 1‘ ' ~ l ij ”—m"—’f

e EEn
(Absolute) Sianal strmn:ll-J ) :anj!;dths
1M ,| 01 ms v| Adaptive £Q 15;me 5185kHz  ~
- e C Fre 518.5 kHz "l
LR Derand  DOM
Polarity POS -m Advanced Settings. BERT
Slope 20dB/NV ¥ ' Scopes
L ]
Figure 4-6
Remote GUI Frequency Selection
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The updown arrows to the right of the frequency box are used to step the frequency in 0.1 MHz increments.
The user can change the frequency increments to 1.0 or 10.0 MHz by selectidjt, Set Defaults and clicking
on the desiredFrequency Up/Down Increment as shown in Figure 47.

@ SEMCO System Level Telemetry Software

- m| *
Presets Help
‘ys‘lem 1D IP Address | MName |Status| Freq | RSSI IFBW Demod Rate A FIR BW VBW
B g ]
ODNV0-1907 | 169.254.10.131 System 10.0M |Auto 14.93MHz|6.2222 MH
t @ SetDefaults - o X e z z
i 10.0M |Auto 14.93MHz|6.2222 MHz
® 0.1 MHz
)  Ssystem Address List Frequency Up/Down Increment .'\';) 1 MHz 10.0 M |Auto 14.93MHz|6.2222 MHz
& View » ) 10 MHz
|F,- Set Defaults —._> Max | 10
Setup 0DEMO0-1907/169.254.10.131/SEMCO DEMO RSSI Range
Min |-130
Figure 4-7

Frequency Up/Down Increment Selection on Remote GUI

Clicking on the remote GUICIF Enabledbox just below thelnput Freq (MHz)window enables the CIF Mode
(Figure 48) and reinverts the spectrum to normal when aCl~Band frequency is selected

Input Freq (MHz)

[«] CIF Enabled

'

Antenna CF
(Absolute) Signal Strength ol [
- | -59 dBm
Figure 4-8

Entering a CIFBand Frequency on Remote GUI

4.2. Receiver Signal Strength Indicator (RSSI)

4.2.1. Front Panel Absolute RSSI Display

Selecting a front panel display that indicates an Absolute RSSI indication is shown in Figur®.4The operator
pushes DISPLAYand then theUP (2) andDOWN (8) arrows until GENERAL STATUS highlightedin blue. The

operator then pushesENTERor SELECT(5) to enable the GENERAL STAT®display and an Absolute RSSI
(SSI) as shown
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@‘@. Ch1|Demod|BS: LOCKED
General Sefhng ;_;503 9"3{,"
General Status "h2/ Demod |BS: LOCKED

Tuner Seff-ngs 25; 303{3"

Tracker Settings CMB/ 'Demo.dIBS: LOCKED

22.8 dB
Figure 4-9
Absolute RSSI Status Display

4.2.2. Front Panel Relative RSSI Display

The Relative RSSI feature provides the ability Y LBA 1J1 Y w Wa 6 13 WAHeEIRditHteBthel pBsiiive arllls 6 R T
Oune qR2 IJWA[ Wt RNU¢ b Hiterq Inditbtibro THis fehtlidiis uguRll Ehatled &t thendise floor

prior to receiving an incoming RISignal and provides a very accurate means to measure the incoming RF

signal.

Figure 410 illustrates the Relative RSSI feature.le operator pushes theTUNERbutton, uses the UP (2) and
DOWN (8) arrowsto highlight AGC Zeroin blue as shown, pushes ENTERor Select to highlight OFF/ONin
bright magenta, pushes either the UP (2) or DOWN (8) arrowsto select ON, and then pushes ENTERor
SELECT(5) to turn <Ch1>AGC ZeroON.

The operator then uses theeither the horizontal LEFT(4) orRIGHT(6) arrowsto change theTuner Menu to
<Ch2>, pushes ENTERor SELECT(5) to highlight the AGC ZeroOFF/ON value in bright magenta, pushes
either the UP (2) orDOWN (8)buttons to select ON, and then pushesENTERor SELECT(5)to turn <Ch2>AGC
Zero ON.

Once AGC Zero is enabled in CH1 and CHadoperator then pressesDISPLAY, scrolls to GENERAL STATUS
pressesENTERand observes a0 dBm Relative RSShdication (SSI0 dB) with AGC Zeroenabled as shown
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Tuner Menu < Chi > Tuner Menu <Chi> Tuner Menu < Chi > Tuner Menu < Chl >
A

AGC Impd _

!
AGC Freeze ‘H- | _OFF  INAGC Freeze
: AGC TC

Combiner Lock

Chl Demod|BS: LOCKED|
B 0 dB Relative SSI

readout with AGC

Zero Enabled

General Settings
General Status |

Tuner Settings i J
Tracker Settings

Figure 4-10
AGC Zero andRelative RSSIStatus Settings

4.2.3. Front Panel Antenna Signal Strength Display

Antenna Signal Strengttprovides an indication of signal strengthat the antenna based ona user-specified
Correction Factor (Antenna CF)that is the insertion loss/gain between the antema andreceiver.

Figure 411 illustrates the Antenna Signal Strength featureaising the front panel displays and keyboardThe

operator pushes theTUNERbutton, uses the UP (2) andDOWN (8) arrows to scroll toAnt. CFEn. in blue, and

then pushes ENTERor SELECT(5)to highlightthe OFF/ONwindow inbright magenta . The operator then uses
the UP (2) orDOWN (8) arrows to selectON, and then pushesENTERor SELECT(5) to enable the <Ch1>

Antenna Correction Factor feature.

For <Ch2>, the operator uses the horizontalLEFT(4) and RIGHT (6) arrowsto change the Tuner Menu to
<Ch2>, and pushesENTERor SELECT(5) to again highlightAnt. CF En and the OFF/ON window in bright
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magenta. The operator uses the UP (2) and DOWN (8) arrowsto select ON, and then pushesENTERor
SELECT(5)to enable the<Ch2> Antenna Correction Factor feature.

Once the Antenna Correction Factor feature is enabledhe next step is to enter aCorrection Factor(Ant. CF)
representingthe insertion gain or loss between the antenna and the receiver. The operatases theUP (2) and
DOWN (8) arrows to scroll toAnt. CFin blue, and then pushesENTERor SELECT(5) to highlight theO dB
window in bright magenta . The UP (2) andDOWN (8) arrows are then used to selecPositive or Negative.
The operator thenenters a numerical value that represents the antenndo-receiver insertion gain or losgi.e.,
Correction Factor). The operator repeats these steps to enter an Antenna Correction Factor in the second
receiver channel.

Once both receiver channe$ have the Antenna Correction Factor enabled and a numerical insertion gain or
loss Correction Factor entered, then the operator can push th®ISPLAYbutton, use the UP (2) andDOWN
(8) arrows to scroll toGENERAL STATU$ress ENTERor SELECT(5) and observe theSSlindication as the
RF signal level at the antenna.

In the Figure 411 example, a<Ch1> Positive 10 dBm value has been entered, representing an insertion loss
of 10 dBm. BeforeAnt. CFwas enabled,assume Absolute RSSI was70 dBm, with Antenna RSSI nov60 dBm

as shown on theGeneral Status SSlreadout.

Tuner Menu < Chi > Tuner Menu < Chi > Tuner Menu < Chi >
A A A
AGC Zero |

<Chi>
AGCZero | OFf  [AGCZero |
AGC Freeze

Antenna Correction Factor Enabled

Figure 4-11
Antenna Signal Strength and Correction Factor Settings
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Tuner Menu < Chi >

Comhinov Lock

chl [_);g""’dBIB:: B Chi now indicates
m an Antenna Signal
T CERTa =] Strength of -60 dBm
I B dem with an Absolute RSSI
of -70 dBm at Receiver

LB Demod|BS: LOCKED ECQNR Rl

Figure 4-11 (continued)
Antenna Signal Strength and Correction Factor Settings

4.2.4. Remote GUI RSSI Displays and Settings

The RSSI display (Figure-#2) provides for(Absolute) Signal Strength at the receiver RF inputWhen AGC
Zero is enabled ON), the signal strength display switches to(Relative) Signal Strength, which sets the
readout at 0 dB and reading +/dB relative to that input signal level.

Input Freq (MHz) Input Freq (MH2)
Playback

2335.0 = 2335.0 =

[] CIF Enabled OFF ] CIF Enabled

Antenna CF

solute) Signal Strength 07
UTO IF ON AGC I(/
10M ‘| 10 ms ‘| 10M 2 | 10 ms -1

[OFF ][ OFF]

Figure 4-12
Absolute and Relative Signal Strength Display on Remote GUI
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Figure 413 depicts the RSSI MaximumNax) and AverageAvg) Signal Level feature, which provides the user
with both maximum and average RF signal levels as they occur during a mission. The user places the cursor
over the RSSI bar as shown in order to obtain these RF signal level readouts.

Input Freq (MHz)

2335.0 ¢

[} CIF Enabled |
Antenna CF
(Relative) Signal Strength 0
'*I 0dBm
AUTO IF ON E T
Max: 1
10M " Avg:0 | Joms “|

N

AGC Zero AGC Freeze

OFF

Figure 4-13
Maximum/Average Signal Strength Indicator on Remote GUI

The Antenna SignbStrength feature (Figure 414) provides an indication of signal strength at the antenna
based on a userspecified correction factor (CF) that represents the signal loss or gain betwedahe antenna
and the receiver.

The user clicks the small box undeAntenna CF and (Antenna) Signal Strength is displayed.

The user then enters a numerical +/correction factor in the box underAntenna CF as shown, and the
(Antenna) Signal Strength now reads the RF signal level that represents the signal levelthe antenna. In the
Figure 414 example, the (Absolute) Signal Strength is -60 dBm, and the (Antenna) Signal Strength is -50
dBm, taking into account a loss 0f10 dBm between the antenna and receiver.

Input Freq (MHz) @ Input Freq (MHz)
2335.0 /5 eouma 2335.0 2] ouna

Antenna CF
(Absolute) Signal Strength o |

Antenna CF
(Antenna) Signal Strength 10 V]

ol | -60 dBm

10 IF ON AGCT F

10M v 10 ms - | 10M v 10 ms -1
AGC Zero  AGC Freeze AGC Zero AGC Freeze
| orf || o | [ OFF ] [ OFF ]

Figure 4-14
Antenna Signal Strength Feature on Remote GUI
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4 3. IF Filter Bandwidth Selection and Control

The receiver provides foR8 user selectable IF SAWfilters (14 IFBW valuegrom 300 kHz to 40 MHz.
In addition, 15 IF FIR filtersre presented to the user as a function of the data rate and demodulator
format. Thismeans that a different set of 15IF FIR filtersare made available to the user forevery
data rate entered.An AUTO Select feature is also available as described in the following paragraphs.

4.3.1. Front Panel IF SAW Filter Selection

SAW IFBW selectiorusing the front panel displays and keypads shown in Figure 414. The operator pushes
the TUNERbutton, uses the UP (2) andDOWN (8) arrowsto scroll to IFBWin blue, and then pushes ENTER
or SELECT(5)to highlight the IFBW value window in bright magenta. Theoperator then uses the UP (2) and
DOWN (8) arrowsto select one of 14SAWIFBWfilter values available, andpushes ENTERor SELECT(5)to

set the<Ch1>IFBWvalue.

For <Ch2>, the operator uses the horizontalLEFT(4) and RIGHT (6) arrows to change theTuner Menu to

<Ch2>, and pushesENTERor SELECT(5) to again highlightFBW. The operator then pushe&€NTERor SELECT
(5) to highlight thelFBWvalue window inbright magenta and uses the UP (2) andDOWN (8) arrowsto select

one of 14 AW IFBW filter values available. The operator thgrushes ENTERor SELECT(5)to set the <Ch2>

IFBWvalue. A10 MHz IFBWvalue has been entered in the Figure-44 example.

To select theAUTOIFBW feature, the operator pushes theTUNERbutton, uses the horizontal LEFT(4) and
RIGHT(6) arrowsto change theTuner Menuto <Ch1>, uses the UP (2) andDOWN (8) arrows to scroll toAuto
IFBW in blue, and then pushesENTERor SELECT(5) to highlight thelFBW Auto ON/OFFwindow in bright
magenta. The operator uses thdJP (2) and DOWN (8) arrowsto select ON, and then pushesENTERor
SELECT(5)to set the <Ch1> Auto IFBW feature. The operator repeats these steps for enablingCh2> Auto

BE/=0/0/00
EEE000e
FEEOOMO

Tuner Menu < Chi > Tuner Menu < Chi > Tuner Menu < Chi > Tuner Menu < Chi >

Auto IFBW Auto IFBW
AGC Slope AGC Slope

Tuner Menu < Chi >
A
RF Freq 2335.0 MHz
IFBW | 10MHz
Auto IFBW Auto IFBW Auto IFBW

AGC Slope | 20 dB/V AGC Siope | 20dB/V AGC Slope | 20dB/V
Positive AGC Pol Positive AGC Pol Positive AGC Pol Positive

v
Figure 4-14
Front Panel IF SAW Filter Bandwidth Selection
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4.3.2. Front Panel IF FIR Filter Selection

IF FIRBW selection is illustrated in Figure4-15. There are two modesAUTO IF FIRand MANUAL IF
FIR AUTO IF FIRwtomatically selects an IF FIR filter IFBW based upon the demodulator mode and
data rate. Manual IF FIRallows the user to select any one of 15 IF FIR values that are calculated and
presented as a function of demodulator format and data rate.

4.3.2.1. Auto IF FIRFilter BW Mode

Referring to Figure 416, the operator pushes theDEMOD button, uses the UP (2) andDOWN (8) arrows to
scroll to (A)IF FIRNn blue, and then pushesENTERor SELECT(5) to highlight the(A)IF FIRON/OFFwindow in
bright magenta . The operator thenuses the UP (2) andDOWN (8) arrows to selectON and pushesENTERor
SELECT(5) as shownto set the <Ch1>AUTO IF FIR Bwhode.

4.3.2.2. Manual IF FIR Filter BW Mode

Referring again to Figure-46, the operatorpushes the DEMODbutton, uses the UP (2) andDOWN (8) arrows
to scroll to IF FIR BWin blue, and then pushesENTERor SELECT(5) to highlight thelF FIR BWvalue window
in bright magenta . The operatorthen uses the UP (2) andDOWN (8) arrows to select the desiredF FIR BW
value and pushesENTERor SELECT(5) as showrnto set thedesired <Ch1>IFFIRBW value. An IF FIR filter BW
value of 7.33 MHz has been selected in the Figurels example.

For<Ch2>and <Comb>, the operator uses the horizontaLEFT(4) andRIGHT(6) arrows to change thédemod
Menu to <Ch2>or <Comb>, andrepeats the steps described in paragraphs 4.3.2.1 and 4.3.2.2, respectively.
Note: if Diversity Linking has been previously selected, CH1, CH2 and Combiner channel settings will all be
linked together.

Demod Menu < Chi >

A

(A)IF FIR
FIR BW| 8.00 MHz

MioopBW |  ON |

BS LoopBW 1.00%
050%

Demod Menu < Chi >

A

) 7 : 7.33 MH
I : X r4
@ioopBW | ON [Ml®ioop B @ioopBW | ON |
BS Loop BW 1.007 BS Loop BW 1.00% BS Loop BW 1.007
C Loop BW 0507 C Loop BW 0507 C Loop BW 0.50%
MANUAL IF FIR Filter BW Selection
Figure 4-16

IF FIR Filter Bardwidth Selection
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4.3.3. Remote GUI IF SAW Filter Selection

IF SAW filter bandwidth(IFBW) selection is a pulkdown menu accessed by clicking on the arrow icon to the
right of the IF BWbox (Figure 417). There are 14 IFBW selections rangirfgom 300 kHz to 40 MHz.

In addition to these IFBW value selections, there is also an Auto IF SAW Bandwidth selection as shown.
Clicking onIF BWenables this feature as shown AUTO IF ON, and the IFBW box displays the IFBW value that
has been automatically selectedper IRIGas a function ofdemodulator mode and data rate.

4.3.4. Remote GUI IF FIR Filter Selection

Figure 418 shows how to select IF FIR filter bandwidth values. IF FIR filter selection is a paddiwn menu
accessed by clicking onAdvanced Settings and then clicking on the arrow icon to the right of th®emod FIR
BW window as shown. A puldown menu of 15 IF FIR filters is provided for selection.

In addition, anAUTO IF FIRilter selection is availableon the remote GUlas shown in Figure 419. ThisAUTO
IF FIRFilter feature is enabled by clicking orDemod FIR BW which then becomesDemod FIR BW (A The
AUTO IF FIRilter BW valueis an auto-calculation and selection per IRIGas a function of demodulator mode
and data rate.

Input Freq (MH2) Input Freq (MHz) @
Al ~
2335.0 [  Playback 2335.0 ', Playback
[] CIF Enabled (] CFF Enabled ' “
Antenna CF Antenna CF
(Absolute) Signal Strength ol [J (Absolute) Signal Strength o L[]
— Ty — 60 d8m
IF BW AGCTC AUTO IF ON AGC TC
( 10M /\ v 0% - »( 1M - 10 ms q
40M
30M AGC Zero  AGC Freeze
204
15M
10M AGC A
6M ‘
aM bos v Polarity POS ¥
33M ‘ 5
dB/v v Slope 20 dB/V
2.4M ‘ .
5N by Imp. Hi-Z ~
1.0M 2 il'
750k

Figure 4-17
IF SAW Filter Bandwidth Selection on Remote GUI
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Corpommed s

Eb/No
| 19.1dB -
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& 20033-0001/192.168.1.53/ Demed 1 Advanced Demod Settings - [m] ks

EPGA L w645
FPGAZ w1

MEL; w58

MWWWW

Bwa_ﬁl [ o ¥ 8 MHz
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| 7MHz
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[ 46667 MHz
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Figure 4-18

Manual IF FIR Filter Bandwidth Selection on Remote GUI

DEMOD

SOQPSK ' |

Auto DataRate "A" | Analog Gain "B"

[v] Bandwidths

[v] Sweep Range

[v] Sweep Rate Al b 0dB

v Mod Index Video BW (A)
Adaptive EQ 3dB 6MHz v
[ oF ] vaeomw e )

6 MHz "I

Derand  DOM
m Advanced Settings BERT

Eb/No
19.1dB !

& 20033-0001/192.168.1.53/ Demad 1 Advanced Demod Settings -_ [m] X

FPGA T w645
EPGAZ W1

MPL; v58

Analog Polarity || Analog Filter || Bit Sync Loop BW (%)

e e

arrie B30t

Figure 4-19
AUTOIF FIR Filter Bandwidth Selection on Remote GUI

4.4. Amplitude Modulation (AM) Settings

The RC100HD2 AM signal is derived by an analog detector, thus not susceptible to signal latency
and the requirement to provide for adjustable delay that is inherent in digital AM demodulatioAM
settings include polarity(Normal and Inverted)and Bessellow pass fitering (LPF) between 30 Hz and

30 kHz
UMRC100HD r2
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4.4.1. Front Panel AM Settings
Figure 420 llustrates how to set-up CH1 and CH2AM (LPF Frequencyand Polarity) on the front panel

For AM LPF Frequencyhe operator pushes theTUNERbutton, uses the UP (2) andDOWN (8) arrows to scroll
to AM Freq. in blue, and then pushesENTERor SELECT(5) to highlight theAM Freq. value window inbright
magenta. The operator then enters a numerical value that represents theM LPFvalue and pushesENTER
or SELECT(5)to set the<Ch1>AM Freqg.value.

Using the horizontalLEFT(4) andRIGHT(6) arrows, the operator can seleckCh2>, push ENTERor SELECT
(5) to highlight theAM Freq.value window inbright magenta. The operator then enters a numericaAM LPF
value and pushesENTERor SELECT(5).

For AM Polaritythe operator pushes theTUNERbutton, uses the UP (2) andDOWN (8) arrows to scroll toAM

Polarity in blue, and then pushes ENTERor SELECT(5) to highlight the AM Polarity window in bright

magenta. The operator then uses thaJP (2) andDOWN (8) arrows to selectNormal or Inverted and pushes
ENTERor SELECT(5)to set the AM Polarity. Using the horizontalLEFT(4) andRIGHT(6) arrows, the operator
can select <Ch2>, push ENTERor SELECT(5) to highlight theAM Polarity window in bright magenta. The
operator then entersNormal or Inverted and pushesENTERor SELECT(5).

Tuner Menu < Chi > Tuner Menu < Chl > Tuner Menu < Chi > Tuner Menu < Chi >
A A
] [ OFF |

e | OF WESIUE [ ov |
Ant. CF

Freq.
AM Polarity| Normal | AM Polarity| Normal

Tuner Menu <Chi > Tuner Menu < Chi >

A

Ant.CFENR | OFF | :

: s | 0®

[ 30.0 kHz | 300 kiz [lAM Frea. | 30.0 kHz |
AM Polarit BNAM Polarit

AM Polar
CIFEn. | oFf |CTFEn. | oOFF [ECIFEn OFF
v

AM Output Polarity Selection
Figure 4-20
AM LPF Frequencyand Polarity Selection Using Front Panel
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4.4.2. Remote GUI AM Settings

Per Figure 421, the operatorclicks on the Tool BarReceiver Settings tab and then AM Controls on the pull-
down menu to access theAM Controls window for receiver CH1 and CH2 AM LPF frequency is entered by
clicking on theFilter (Hz) box by typing and entering the desired frequency between 30 Hz and 30 kHz. Clicking
on the Up-Down arrows to the right of the box changes the frequency in 1 Hz increments. Clicking on the
Polarity box changes the AM plarity to either normal NORM) or inverted (NV).

<% DEMO-2002/192,168.214,55/RC100 unitd Control Window o x

€ 20033-0001/192.168.1.53/ AM Controls O x

Recever 0 Receiver 1
Input Source Jemad it Sync Filter (Hz) Filter (Hz)
Fe : ] =
30 2 1000 =
_soarse k] [anace e solary ety
(Absolute) Sianal Strenath NORM NORM
(—44 m 0 di
v | 0.1 ms | sieskz -
e Derand DoMm
Slope. 20dB/V ¥ I

Figure 4-21
AM LPFFrequency and Polarity Selection on Remote GUI

4.5. AGC Settings

AGCSlope, polarity and impedancesettings forCH1 and CHZreceiver channelsincludes AGC Slope
and Polarity, Output Impedane, AGC Zero, AGC Freezznd AGC Time Constant values. Stepfor
selecting each parameter isdescribed in the following paragraphs

4.5.1. Front Panel AGC Slope and Polarity Selection

Referring to Figure €2 for AGC Slope selectionthe operator pushes theTUNERbutton, uses the UP (2) and
DOWN (8) arrows to scroll toAGC Slopein blue, and then pushesENTERor SELECT(5) to highlight theAGC
Slope value window inbright magenta . Usingthe UP (2) andDOWN (8) arrows the operator thenselects the
AGC Slopevalue (L0 dB/V, 20 dB/Vor 50 dB/V) and pushesENTERor SELECT(5)for <Ch1>AGC Slopevalue.

Using the horizontalLEFT(4) andRIGHT(6) arrows, the operator selects the other receiver channepushes
ENTERor SELECT(5) to highlight theAGC Slopewindow in bright magenta , uses the UP (2) andDOWN (8)
arrows to select the desiredSlope and pushes ENTERor SELECT(5). For the Combiner channel, the operator
pushes the COMB MODHEbutton and repeats the process.

Referring again to Figure-22 for AGC Polarity selectionthe operator pushes theTUNERbutton, uses the UP
(2) andDOWN (8) arrows to scroll toAGCPolarity in blue, and then pushesENTERor SELECT(5) to highlight
the AGCPolarity window inbright magenta . The operator then uses th&JP (2) andDOWN (8) arrows to select
Positive or Negative and pushes ENTERor SELECT(5) for AGCPolarity .

Using the horizontalLEFT(4) andRIGHT(6) arrows, the operator selects the other receiver channefushes
ENTERor SELECT(5) to highlight theAGC Polarity window in bright magenta , uses theUP (2) andDOWN (8)
arrows to select the desiredPolarity and pushes ENTERor SELECT(5). For the Combiner channel, the
operator pushes theCOMB MODBbutton and repeats the process.
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