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SAFETY SUMMARY 
 
System Weight and Handling Restrictions - The RC100HD-2 Telemetry Receiver weighs approximately 15 
lbs. (23 kg).  Take care in the lifting and installation of each chassis.  When lifting the chassis, always lift from 
the bottom of the main chassis frame.  
 
Electrical т The RC100HD-2 is designed to operate on 115/230 VAC 50/60 Hz and comply with all U.S. and 
International safety codes and regulations required for safe operation and use of commercial equipment.  Use 
standard and accepted safety practices with respect to operating commercial electrical equipment at all 
times to avoid the risk of personal injury or death. 
 
EMI/EMC т The RC100HD-2 complies with all FCC and CE regulations regarding electromagnetic interference 
and compatibility.  There are no personnel hazards or safety issues with respect to EMI/EMC when operating 
the systems. 
 
Exposures to Radio Frequency (RF) Signals т The RC100HD-2 is designed to receive 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 
Number  

Description of Change  Sections  Issue Date 

 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  

 
ÑőŔƚШÖƚĲƖќƚШ]ƨŔĬĲШċĬĬƖĲƚƚĲƚШƣőĲШŔŰƚƣċũũċƣŔŸŰШċŰĬШŸƓĲƖċƣŔŸŰШŸŉШÉE~9§ќƚШRC100HD-2 Telemetry Receiver, 
which is used for telemetry data reception and antenna tracking functions related to aircraft, missiles and 
weapon system testing. 

1.2. Purpose and Description  

ÑőŔƚШÖƚĲƖќƚШ]ƨŔĬĲШƓƖŸƻŔĬĲƚШĬĲƣċŔũĲĬШŔŰŉŸƖůċƣŔŸŰШƣŸШċũũŸƽШŉŸƖШŔŰƚƣċũũċtion and operation of the RC100HD-2.  
 
Section 2, Getting Started  briefly describes and lists the standard and optional hardware features of the 
SEMCO RC100HD-2 and describes how to install and apply power.  Section 2 also walks the user through the 
features and use of the front panel LCD displays and keypad, as well as installation and use of the System 
Level Telemetry Software (SLTS) program for RC100HD-2 remote (network) operation via Ethernet.  
 
Section 3, Hardware I/O and Software Controls  describes the RC100HD-2 hardware I/O interface and 
provides instructions  for setting up receiver operation and control. The standardized hardware I/O description 
facilitate s installation of the RC100HD-2 in a typical Telemetry Ground Station. 
 
Section 4, Telemetry RF Receiver Operation  provides a description and instructions  for RC100HD-2 set-up, 
operation and status monitoring of RF Receiver and Antenna Tracking features, including 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 description and instructions for set-up, operation and 
status monitoring of the RC100HD-2 Digital Diversity Combiner, including but not limited to Combiner modes, 
Best Source Selection feature, AGC Zero, CH1/CH2 balancing 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 the RC100HD-2 Demodulator feature, 
including but not limited to the several demodulator formats and respective set-up parameters, the 
embedded bit synchronizer and de-randomizer feature, and various additional optional features such as 
Adaptive Equalization (AE), Data Quality Metrics (DQM), Space Time Coding (STC), Low Density Parity Check 
(LDPC), Viterbi Forward Error Correction (FEC) and Turbo FEC. There is a general description of each option 
herein, and specific procedures for set-up and use for more frequently used options. Specific procedures for 
set-up and use of some options are provided as an addendum to this manual when the user purchases these 
options. 
 
Section 7, Embedded Frame Synchronizer and BERT Operation  provides a description and instructions 
pertaining to set-up, operation and status monitoring of a multi -channel channel embedded Bit Frame Sync 
and BERT as an addition to the embedded bit syncs and de-randomizers in each of the demodulator channels.  
This feature includes programmable Frame Syncs, BERTs and associated PN Generators in each channel 
(CH1, CH2 and Combiner). 
 
Section 8, TM over IP Option , provides a description of the embedded receiver TM over IP interface, which 
supports multiple IRIG telemetry data formats, including DMQ/DQE interfaces and user specified custom 
interfaces. The main user interface is the IRIG formats, which are broken down into four main interfaces: PCM 
(RCC 218-10 and RCC 218-20) data Interfaces, IRIG Chapter 10 and Custom Interfaces. 
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2. GETTING STARTED 
 

2.1. Receiver Description  

  
SEMCOќƚШRC100HD Telemetry Receiver is a 1U rack-mount dual channel telemetry receiver combiner 
system with both local and remote (network) control (Figure 2-1). The RC100HD-2 design provides the most 
advanced telemetry receiver platform features and performance while providing for straightforward IA 
compliance using its embedded LINUX processor features. 
 

 
Figure 2-1 

RC100HD Telemetry Receiver 
 
Standard RC100HD features include: 
 
A. Multi-Band RF Tuning (200 MHz-1150 MHz, 1415 MHz-2485 MHz, 4400 MHz-4940 MHz and 5091 MHz-

5250 MHz) 
B. A Digital pre-d optimal ratio Diversity Combiner 
C. 28 IF SAW Filters (14 IFBW values between 300 kHz and 40 MHz) and 15 selectable IF FIR 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. 

D. 15 Baseband FIR Filters (2 kHz to 18.7 MHz + Bypass) 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. 

E. 3 multi -mode demodulators (PCM/FM PM, BPSK, QPSK, A/U/QPSK, IRIG 106-20 Tier 0 Trellis FM, Tier I 
SOQPSK-TG, Tier II Multi-h CPM, OQPSK with dual convolutional decoding, PM/PSK sub-carrier (SGLS), 
and FM/FM sub-carrier) 

F. Multi-Channel Embedded Bit Syncs, Frame Syncs and BERTs with an associated PN Generator 
G. 6 baseband analog and digital video outputs per channel (2 analog, 2 Clock and 2 Data) 
H. Viterbi Forward Error Correction (FEC) decoders 
I. Embedded Bit Synchronizers with a de-randomizer in each demodulator 
J. Data Quality Encapsulation/Metrics (DQE/DQM) for use with external Best Source Selectors 
K. 2nd Generation Adaptive Equalization (AE) 
L. SOQPSK Low Density Parity Check (LDPC) 
M. SOQPSK Space Time Coding (STC) 
N. Scalable AGC outputs (+/- 10, 20 and 50 dB/V per channel) and AM antenna tracking outputs  
 (CH1/2 and Combiner) 
O. Linear 70 MHz IF output (CH1, CH2 and Combiner) 
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P. Eye Pattern, Constellation and Spectral Sweep displays for each installed demodulator 
Q. 4 LCD front panel displays and keypad 
R. System Level Telemetry Software (SLTS) for remote control via Ethernet 
S. A 70 MHz pre-d recorded tape playback feature (CH1 and CH2) 
  
Optional RC100HD-2 features include: 
 
A. Additional Spread Spectrum demodulation modes (SS-UQPSK, SQPN) demodulation 
B. External Bit Sync input switching 
C. 3 Channel CH10/IRIG 218 TM over I/P 
D. Pre-d Record and Playback (75 kHz to 15 MHz in 1 kHz steps) 
E. Turbo Coding FEC 
F. Reed-Solomon FEC  
 

2.2. Receiver Hardware Installation  

 
Ensure safe system installation for operation (i.e., secured in the equipment rack or safely positioned 
on a non-slip work surface that can support the system size and weight). 
 
Figure 2-2 illustrates the RC100HD-2 front panel displays, keypad for control,  power button, and 
access door for SD card slot and USB connectors as well as rear panel I/O with respect to AC power, 
the set of N-type, BNC and D-sub connectors and the 2 Ethernet ports (LAN for remote software 
communication  and TMoIP for TM data). 
 
 
    
 

 
 
 

 
 
 
 

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

 
2.2.1. SD Card Interface  

 
Referring to Figure 2-2, the RC100HD provides a front panel dual 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 shown.  Linux 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. 
 

Power Input  Ethernet LAN  Ethernet TMoIP 

SD Card Access Door  
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These software/firmware updates are made available via SEMCO's website product portal. In like fashion, a 
CD is provided to the user for any remote GUI SLTS or Lower-Level Interface Software (LLIS) software updates. 
 

2.2.2. Ethernet Interface and Information Assurance  
 
Information Assurance (IA) in RC100 is 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) commands. Figure 2-3 shows the 
RC100HD 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 system. This information is limited to authorized SEMCO service/design 
personnel. 
 
The TMoIP connection is isolated from the ARM processor by the TMoIP 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 to the TMoIP card and can only be transmitted out of the TMoIP 
connection. There is no connection between the TMoIP & Ethernet connection in the RC100.    
 

TMoIP

LAN

TMoIP Ethernet

Connection

LAN
Ethernet

Connection

Receiver System

ARM

Processor

Ethernet

TM Card

Suite

Unit 

Displays

RS232

 

TMoIP

Card
 

 
 

Figure 2-3 
RC100HD Ethernet Interface  

2.3. Receiver  Software   

SEMCO-developed software is used for front panel LCD/keypad displays and control (Figure 2-4). All system 
functions and set-up controls are by remote GUI 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 display with several options using 
the DISPLAY button. For example, Figure 2-3 is set up to display CH1, CH2 and Combiner Eye Patterns (each 
with signal strength and correlating Eb/No readouts), with the far-right display indicating CH1, CH2 and 
Combiner Demod/Bit Sync Lock Status as well as Combiner Lock Status. 
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Figure 2-4 
RC100HD Front Panel LCD Displays and Keypad 

 
SEMCO-developed System Level Telemetry Software (SLTS) program software controls and displays are 
shown in Figure 2-5. 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 below in Figure 2-5, the individual 
receiver status panel displays the Lock/Unlock  Status  of each receiver channel's RF Tuner (S for Synthetizer), 
Combiner (C), Demodulator (D), Bit Sync (B) and Frame Sync (F) as well as a System ID, IP Address, Name, 
Frequency (Freq), RF Signal Strength (RSSI), IF bandwidth (IFBW), Demodulator Mode (Demod), Data Rate 
(Rate A), IF FIR Filter Bandwidth (FIR BW) and Baseband Video Bandwidth  (VBW). 
 

 
 
 
 
 
 

 
Figure 2-5 

SLTS top level status display 
 
The SLTS software top level display offers several Automated functions which are very convenient when the 
SLTS software is connected to several receivers and the user wants to perform simultaneously on ALL 
receivers (for all channels on each receiver) the same operation like: 
- start (or stop) AGC recording, 
- zero all channel (ie AGC Zero) 
- record receiver parameters ыƚƣċƣƨƚЯШĦŸŰƣƖŸũЯвь 
More details on those Automated functions are given in subsequent chapter 2.9 below. 
 
 
  

CH1 CH2 Combiner  General Status  

Rx1 Synthesizer (ñSò) - upper left indicator    Rx2 Synthesizer (ñSò) - middle left indicator  

Combiner Lock (ñCò) - lower left indicator    Demod 1 Lock (ñDò) - upper left middle indicator  

Demod 2 Lock (ñDò) - middle left middle indicator   Demod 3 Lock (ñDò) - lower left middle indicator  

Bit Sync 1 Lock (òBò) - upper right middle indicator   Bit Sync 2 Lock (ñBò) - middle right indicator  

Bit Sync 3 Lock (òBò) - lower right middle indicator   Frame Sync 1 (ñFò) - upper right indicator  

Frame Sync 2 (ñFò) - middle right indicator    Frame Sync 3 (ñFò) - lower right indicator  

Holding the cursor over any Status indicator identifies the  
Lock/Unlock function of each indicator  
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Double clicking where shown in Figure 2-6 opens the receiver control panel as shown. 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-6 
Opening a particular  receiver Control Panel GUI from top level SLTS 

 
The SLTS interface with the RC100HD embedded Linux ARM processor is designed for remote control via 
Ethernet. 
 
SEMCO receivers contain a Low-Level 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 remote software without needing technical knowledge of the receiver 
hardware. As an example, the LLIS server is very similar to the USAF STRCI 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 existing receiver remote server. 
 

2.4. System Boot and Shutdown  

 
Start the RC100HD by depressing the red Power button located on the front panel. In approximately 
45 seconds, the љċƨƣŸ-ĤŸŸƣњШƓƖŸĦĲƚƚШĲnables the front panel LCD displays previously shown in 
Figure 2-4. Receiver Shutdown is accomplished by simply pressing the red Power Button on the front 
panel. 
 

Double -Clicking on any  
information window  
opens the Control Panel  
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2.4.1. Navigating t he Front Panel LCD Displays and Keypad  
 
The front panel keypad is depicted in Figure 2-7. 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 2-7 
Front Panel Keypad Controls  

 
The square FUNCTION buttons are described as follows: 
 
A. FREQ - Sets the frequency of both Tuners (default) or CH1 and CH2  individually 
 
B. TUNER - Menu to set any parameter of an individual RF Tuner 
 
C. PRESET - Menu to LOAD or STORE a PRESET 
 
D. MOD MODE - Menu to select the demodulation mode of all (default) demodulators or individual CH1, 

CH2, and Combiner demodulators 
 
E. DEMOD - Menu to set any parameter of an individual channel demodulator 
 
 
F. DISPLAY - Menu to select what is to be displayed on any of the 4 display screens. The far 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 

Linking mode and TMoIP.  Linking and TMoIP Mnu are the only menu selections that enable selectable 
user setting.  All other menu readouts are automatically provided by the embedded receiver software.  
Table 2-1 describes each Menu display: 
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Menu Items  Description  

Name: Blank 
Type: RC100 (identifies the general receiver configuration) 
ID:  Receiver Serial Number (e.g. 17010-0001) 
Channels:  2R 1C 3D (e.g. 2 receiver channels, 1 combiner channel and 3 demodulator channels) 
Version:  Example - 1.1.1.6 (Software Version) 
Linking None (will show None, Diversity or Frequency depending on user selection) 
TMoIP Mnu Provides access to all TMoIP settings 

Table 2-1 
Menu Display and Settings  

 
The circular Navigation  buttons and Numerical Entry buttons have a dual overlapping function. The keypad 
has numerical buttons from 0 through 9, a DELETE button which serves as a backspace function and an 
ENTER button to submit a selected numerical value. Overlapping the keypad in blue colors are UP (2), DOWN 
(8), LEFT (4), and RIGHT (6) arrows, as well as SELECT (5) and EXIT (DELETE) buttons. 
 
To start navigation, first select a desired FUNCTION from one of the square buttons. The far-right display next 
to the keypad will change to the function selected. In certain cases (TUNER, MOD MODE, DEMOD, and COMB 
MODE), there is an option to change parameters for ALL, CH1, CH2 or Combiner . In certain cases, there is 
also a < and > in the top title bar of the display, and the CH1, CH2 or Combiner selection will be displayed (i.e., 
<Ch1>). To change this selection, use the LEFT (4) and RIGHT (6) arrows to move between the selections and 
press ENTER when the desired setting is displayed. 
 
For FREQ and DATA RATE functions, the display will show all selections highlighted in blue  in the center of 
the screen. To change the parameter for an individual channel, press the function button again. The individual 
selection will be highlighted in blue  while the other(s) will be deselected. Press the function again to toggle to 
the other selection(s).  The final function press will exit the menu. 
 
In the individual menus, there are many parameters in a list mode signified by a ᷈ and ᷉  above and below the 
list. Use the UP (2) and DOWN (8) arrow to scroll up and down the menu, and the selected parameter will be 
highlighted in bright blue . To change that parameter, press ENTER or SELECT (5), and the parameter will be 
highlighted in a bright  magenta  color. 
 
Once the desired parameter is selected, use the UP (2) and DOWN (8) arrow again to scroll though the 
available selections for 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 cases pressing 
ENTER will program the selected value to the receiver. Pressing the EXIT (DELETE) button will also exit the 
current menu. 
 
When entering numerical values, the menu will react differently when entering illegal values. For FREQ, an 
invalid value will do nothing when pressing ENTER. For DATA RATE, an invalid value will do 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 in bright magenta . In these cases, use the EXIT (DELETE) button 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 DISPLAY function/but ton provides a scrolling list in the far-right display (closest to the keypad) 
that lists all options for any of the 4 display screens. 
 
When the DISPLAY button is pressed, the top title bar will be highlighted in a bright magenta  color.  
 
To choose a display other than the far-right display for desired settings, use the LEFT (4) and RIGHT 
(6) arrow to move the bright magenta  top title bar to the display of choice. Then, using the far-right 
display, scroll UP (2) and DOWN (8) arrows until the setting desired is highlighted. Press ENTER or 
SELECT (5) and the selected setting will appear in the display of choice. Repeat the steps above for 
the other front panel displays as desired. 
 

2.4.2.1. Front Panel Display Screen Settings Example 
 
The following example illustrates setting up the 4 front panel displays.  In this example, CH1 RF Tuner 
Settings are going to be set-up on the far-left display.  Going left-to right, CH 2 RF Tuner Settings are 
going to be set-up on the next display, General Settings for CH1, CH2 and the Combiner  are going 
to be set-up on the next display and General Status  is going to be set-up on the last (far right) display.   
 
Step 1 - Select DISPLAY on the keypad and verify the far-right display is as shown in Figure 2-8. 
 

Step 2 - Using the DOWN (8) arrow, scroll to Tuner Settings and press ENTER.  Then use the DOWN 
(8) arrow to select Ch1 (highlighted in blue) as shown in Figure 2-8. 
 

 

 
 
 
 
 
 

Figure 2-8 
Front Panel Display Screen Settings  
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C. Step 3 - Using the LEFT (4) arrow, move the bright magenta  top title bar to the far-left display 
and press ENTER. The display will show a green Ch1 Synth Lock and display as depicted in Figure 2-
9. 
          
 
 
 
 

 
 

 
 

Figure 2-9 
CH1 RF Tuner Settings 

 
D. Step 4 - Repeat Steps 2 and 3 for a green Ch2 RF Synth Lock display in the second-from-the-
left display.  
 
E. Step 5 - Select DISPLAY on the keypad and verify the far-right display is as previously shown 
in Figure 2-8. 
 
F. Step 6 - Using the DOWN (8) arrow, scroll to General Settings  and press ENTER. 
 
G. Step 7 - Using the LEFT (4) arrow, move the bright magenta  top title bar to the third-from-left 
display and press ENTER to enable a green General Settings display as depicted in Figure 2-10. 
 

 
 
 
 
 

 
 
 

Figure 2-10 
General Settings Display  

 
H. Step 8 - Select DISPLAY on the keypad and verify the far-right display is as previously shown 
in Figure 2-8. 
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I. Step 9 - Using the DOWN (8) arrow, scroll to General Status  and press ENTER.  The far-right 
display will now show the general status of the Combiner, CH1 and CH2 as shown in Figure 2-11. 
 
 
 
 

 
 
 

 
Figure 2-11 

General Status  Display  
 
Figure 2-12 shows the 4 front panel LCD displays resulting from successful completion of steps 1 
thru 9.  The 2 far left displays show CH1 and CH2 RF Tuner settings and a green Ch1 Synth Lock and 
Ch2 Synth Lock indication.  The 3rd from the left display is the General Settings  display, showing the 
main CH1, CH2 and Combiner settings (Ch1, Ch2 and CMB) with respect to Frequency, 
Demodulation Format and Data Rate.  The far-right display provides General Status  of CH1, CH2 
and the Combiner channel. 
 

 
Figure 2-12 

Front Panel Display Settings Example  
 
Figure 2-13 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. Follow Steps 1 thru 9 to select and position the desired 
settings on each display. 
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Figure 2-13 
Most Frequently Used Front Panel Display Settings 

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

Figure 2-14 
Front Panel Display Settings with Multiple Choice Selection  
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2.4.3. STATUS Lock/Unlock Indicators  
 
Status LOCK and UNLOCK indicators are provided on the front panel displays for the RF Synthesizer (Tuner), 
Combiner, Demodulator and Bit Synchronizer Demodulator. 
 
A. Top bar in Tuner Status displays is GREEN for Synthesizer LOCK and RED for UNLOCK. 
B. Top Bar in Combiner Status  displays is GREEN for Combiner LOCK and RED for UNLOCK. 
C. Top Bar in Demod Status  displays is GREEN for Demodulator and Bit Synchronizer LOCK, YELLOW with 

Demodulator only LOCK, and RED for UNLOCK. 

2.5. Initial SLTS Remote Network Setup  

 
Figure 2-15 shows Client and couple of RC100 network connections. The RC100HD has 2 RJ45 
Ethernet connections on the rear panel and network control is labeled LAN. Client OS is Win 7/10. 
 
 
 
 
 
 
 
 

Figure 2-15 
Client  and RC100 Network Connections  

 
Step 1 - Install the SLTS software application on the Client. The SEMCO SLTS Installer icon appears 
on the Client Desktop as shown in Figure 2-16. 
 
 

 
 

Figure 2-16 
Client  SLTS Desktop Icon 

 
Step 2 - Open the SLTS software.  If the IP addresses of the connected RC100 receivers are already 
recognized by the SLTS program, then the Receiver Status Window shown in Figure 2-17 will appear 
for each connected RC100, and the connected RC100 IP addresses will be listed under IP address.  
 
As an example, Figure 2-17 shows one RC100HD-2 connected with an IP address of 192.168.214.55. 
 

 
Figure 2-17 

SLTS Receiver Status Window 
 

Ethernet  
Hub RC100 

RC100 

éAdditional RC100 Receivers as required 

Client  



 

UMRC100HD r2                                                                                                                           SEMCO Proprietary Information  

 
14 

Step 3 т If the Receiver Status Screen does 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 
2-18.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-18 
Setting Up Receiver IP Address 

 
Step 4 тOpen the SLTS Program and verify that the SLTS Remote Status window appears.  Then click 
on Edit, System Address List and Add as shown in Figure 2-19 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 below IP 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 DEMO-2002 has been used as illustrated in the Figure 2-19 example below. 
 
  

Press Menu  

Press Up/Down keys to  
select Network and ENTER  Select IP, Mask or Gateway  

using the Up/Down keys  
and ENTER.  The selected  
entry will become Pink.  

Type in 1
st

 # (i.e., 192) & ENTER  

Type in 2
nd

 # (i.e., 168) & ENTER  

Type in 3
rd

 # (i.e., 1) & ENTER  

Type in 4
th

 # (i.e., 55 & ENTER   

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

2
nd

 time to exit Menu  
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NOTE: 
Typing in a numerical sequence such as 0DEMO-
2002 at this time and then 0, 1, 2, 3 etc. in this manner 
ensures that all networked receivers will be listed in 
that order on the SLTS remote GUI.  Otherwise, they 
will be listed in the order that they first come on-line 
in a network. 

 
Click on Create ċŉƣĲƖШƣőĲШƖĲĦĲŔƻĲƖќƚШIP address and desired Name has been entered. Repeat this 
step for each receiver IP address. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
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 2-18 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.  This System ID can also 
be matched to the System NameЯШƣőĲƖĲĤǃШƓƖŸƻŔĬŔŰŊШċШĦŸƖƖĲũċƣŔŸŰШƣŸШƣőĲШƖĲĦĲŔƻĲƖќƚШÉǃƚƣĲůШf?ЯШfÂШ ĬĬƖĲƚƚШċŰĬШ
Name.  This is particularly useful when there are several receivers on a network. 
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The System ID is changed in the Create System Connection Setup window, as shown in paragraph 2.4, Step 
ΠЯШċŰĬШƣőĲШƖĲĦĲŔƻĲƖќƚШName is changed as shown in Figure 2-20. 
 
Referring to Figure 2-20, the user double-clicks on any information window in the SLTS Receiver Status 
Window, which accesses the Receiver Control  Window  as shown.  The user then clicks on System Config 
and Naming Options  in the Receiver Control Window Toolbar.  This provides access to the System 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 Name (RC100HD Unit 1) ties back to the System ID (DEMO-2002) and 
its IP Address.  Channel 1, Channel 2 and Combiner 1 have been named LHCP, RHCP and LHCP-RHCP, 
respectively.  

           
 

      
     

 
 
 
 

         
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
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 Telemetry ranges around 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 the RC100HD-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 based upon 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 mission support 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 the Naming Options  feature and Linking feature.  The 
Naming Options  feature has been previously addressed in paragraph 2.5.2.  
 
The Linking feature provides for both Frequency and Diversity  linking ŸŉШ ƣőĲШ ƖĲĦĲŔƻĲƖќƚШ ΟШ ĦőċŰŰĲũƚЮШШ
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 settings are still 
independently set in the Frequency Linking mode.  
 
Diversity  linking provides for this same capability as it applies to Demodulators and RF Tuners. 
 
Figure 2-21 shows how to enable Frequency Linking.  The user clicks on System Config and then Frequency 
Diversity (Demods) , to activate the SLAVING ON (Freq Diversity) indication as shown. Figure 2-20 also 
shows how to enable Diversity Linking. The user clicks on System Config  and then on Diversity (Tuners, 
Demods), which activates the LINKING ON (Diversity) indication as shown. 
 
 
 
 
 
 
 

 
 
 

Figure 2-21 
Linking Feature on Remote GUI 

 
The linking feature using the front panel LCD displays and keypad is accessible using the MENU function 
(Figure 2-22).  The user presses MENU and then using the DOWN (8) arrow scrolls down to Linking and 
presses ENTER. Pressing ENTER again turns the selection box bright magenta . The user then uses the DOWN 
(8) arrow to select None, Diversity  or Frequency and presses ENTER again.  Once the desired selection is 
made, DELETE (EXIT) is pressed to return the display to its original setting.  
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Figure 2-22 
Linking Feature on Front Panel 

 
2.6.1.3. Windows  

 
Windows Toolbar settings include System Card Set, AGC Data Logger, TM over IP, Bit Sync and STC Meter. 
(Note: Combiner Zero feature is disabled when the Digital Diversity Combiner is installed). 
 
Figure 2-23 depicts the System Card Set selection, which is a listing of the configuration (HW, SW and FW) of 
all installed cards and modules.  

 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2-23 
System Card Set Selection on Remote GUI  
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Figure 2-24 shows the real-time AGC monitoring in Strip Chart format.  This feature provides a running visual 
display during a mission.  The user clicks on AGC Data Logger and Strip Chart  to enable this feature. Controls 
on the Strip Chart Display include Start , Pause, Reset and Auto.  All 3 channels are displayed.  One channel 
is illustrated here.  
 
 
 
 
            
 
 

 
 

 
 
 
 
 

Figure 2-24 
AGC Strip Chart Display 

 
Figure 2-24 shows the AGC Data Logger and System Parameters Logger, which provides the ability to time 
stamp and log both AGC output voltages and all receiver set-up parameters during a mission. 
 
Referring to Figure 2-25, the user clicks on AGC Data Logger and To File, which opens up the AGC Data Logger 
window.  The user then clicks on Select File , chooses the file name and destination and clicks on Save.  The 
file then populates the window under Selected File  as shown.  
 
The user now clicks on the ON/OFF button below AGC Data Logger, which starts the AGC data logging.  The 
user clicks on this button again to stop AGC Data Logging. 
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System Parameters Logging is performed using the same setup sequence.  
 
  
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 
 

 
 

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 2-26 shows how to enable TM over IP (TMoIP) on the remote GUI. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 2-26 
Remote GUI TM over IP Feature 

 
Figure 2-27 shows how the TMoIP feature is accessed via the front panel LCDs and Keypad by pressing MENU 
on the front panel keypad and using the DOWN (8) arrow to scroll to TMoIP Mnu as shown. These settings are 
discussed in detail in Section 8.0.   
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Figure 2-27 

Front Panel TM over IP Feature 
 

2.6.1.4. Bit Sync, Frame Sync and BERT Feature 
 
The RC100HD-2 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 2-28 shows the Eye Pattern and Constellation Display feature using the remote GUI.  Clicking on the 
GUI Waveform  window as shown enables the Eye Pattern display.  Clicking on the Constellation  window as 
shown enables the Constellation display. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2-28 

 Eye Pattern and Constellation Feature  

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).  
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Both the Eye Pattern and Constellation  displays can also be accessed using the front panel LCD displays 
and keypad as shown in Figure 2-29.  The user presses the DISPLAY button, uses the DOWN (8) arrow to scroll 
down to Eye Pattern-I, Eye Pattern-Q or Constellation  and presses ENTER.  The user then uses the DOWN 
(8) arrow to select Ch1, 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-I is shown in Figure 2-29 example. The user repeats these steps for selecting either Eye Pattern-
Q or Constellation  displays. These displays on the front panel are RED in an unlocked condition and GREEN 
in a locked condition.  A YELLOW display indicates demodulator Lock but no Bit Sync Lock. 
 
 
 
  
 

 
 
 
 
 
 
 
 

Figure 2-29 
Eye Pattern and Constellation Selection Using Front Panel  

 

Figure 2-30 shows the Spectral Sweep feature on the remote GUI.  Clicking on the 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 from 40 MHz to 5 MHz.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 2-30 
Remote GUI Spectral Sweep Feature 

Locked  Unlocked  Demod Locked &  
Bit Sync Unlocked  
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Spectral Displays are also available on the front panel LCD displays as shown in Figure 2-31 . The user presses 
the DISPLAY button, uses the DOWN (8) arrow to scroll down to Spectral and presses ENTER.  The user then 
uses the DOWN (8) arrow to select Ch1, Ch2 or Comb . and presses ENTER. The user then selects the desired 
Spectral Sweep Span (40, 20, 10 or 2 MHz) and presses ENTER. Once the desired selection is made, DELETE 
(EXIT) is pressed to return the display to its original setting. 
 
Like the Eye Pattern and Constellation displays, the front panel Spectral Sweep displays are RED in an 
unlocked condition and GREEN in a locked condition.  A YELLOW display indicates demodulator Lock but no 
Bit Sync Lock. 
 
 
 
 
 
 
  

 
 
 
 
 
 
 

Figure 2-31 
Front Panel Spectral Sweep Feature 

 
2.6.1.6. Eb/N o Display  

 
Figure 2-32 shows the Eb/No display that is constantly provided on the remote GUI.  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-32 
Eb/N o Display Feature  
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A Front Panel Eb/No readout is also provided as shown in Figure 2-33 when Display  and then General Status , 
Tuner-Demod Status or Comb-Demod Status  is selected, as well as when Display  and then Eye Pattern or 
Constellation  is selected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 2-33 
Front Panel Eb/N o 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 setups and is particularly useful when there are 
several receivers on an Ethernet network. 
 

2.7.1. Saving a Preset  
 
Figure 2-34 shows how to save Presets using the remote GUI.  The user clicks on Presets and then Save to 
access the Save Preset window 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 19035-0001 
is running in a local SLTS environment as the only connected receiver).  The user then clicks on OK to access 
the SEMCO Presets directory 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 1 - (Name), Preset 2 т ы ċůĲьвċŰĬШƚŸШŉŸƖƣőЮ 
 

Tuner -Demod Status  Combiner -Demod Status  General Status  
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In the example, Preset1-Atlas Mission 1  is used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 2-34 
Save Presets Feature 

 
2.7.2. Loading a Preset  

 
Figure 2-35 shows the Load Presets function on the remote GUI.  The user clicks on Presets and then Load to 
access the SEMCO Preset directory.  The user then selects the desired Preset listed in the directory and clicks 
on Open, which accesses the Load Preset window where the user can select the receivers listed under Select 
Receivers to be loaded with the selected preset and then press OK as shown. 
 
Major saved receiver parameters are listed under Preview as shown. 
 
Referring to Figure 2-35 again, the user can delete any preset by clicking on the Delete Preset  button after 
selecting the preset to be deleted.  
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Figure 2-35 
Load Presets Feature 

 

2.8. Help Feature  

 
Figure 2-36 illustrates the Help  feature.  Clicking on Help  ƓƖŸƻŔĬĲƚШċĦĦĲƚƚШƣŸШċШЮƓĬŉШŸŉШƣőŔƚШÖƚĲƖќƚШ]ƨŔĬĲЮ 
 
 
 
 

 
 

Figure 2-36 
Receiver Help Feature 
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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 several receivers (Figure 2-37 below provides an example), and the user wants 
to perform the same operation on ALL receivers (for all channels on each receiver). 
 

 
Figure 2-37 

Example of top level SLTS showing 7 receivers connected   
 
Note that the top level SLTS display above is the same whether 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) 
- freeze all channel (ie AGC Freeze) 
- ƖĲĦŸƖĬШƖĲĦĲŔƻĲƖШƓċƖċůĲƣĲƖƚШыƚƣċƣƨƚЯШĦŸŰƣƖŸũЯвь 
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2.9.1. AGC value logging  

 
Figure 2-38 below shows how to record the AGC value for all channels from all receivers connected to SLTS 
in just couple of clicks, rather than starting the AGC recording for each individual receiver as shown on chapter 
2.6.1.3. Windows and illustrated on Figure 2-26. 
Click on AGC in the toolbar menu, and then select AGC record all. A windows will prompt asking you to select 
the directory in which you want the .csv files to be saved. Once you click Save, the AGC logging files are 
created and recording starts.  
 

 
 
 
 
 

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 need to click again on AGC in 
the toolbar menu, and then select AGC record all stop  as shown on the Figure 2-39 below 

 
Figure 2-39 

Stop recording AGC value for all receivers connected to SLTS 
 



 

UMRC100HD r2                                                                                                                           SEMCO Proprietary Information  

 
29 

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>_<Name>_AGClog.txt. Figure 2-40 
illustrates our example where there were 4 receivers connected to SLTS. 
 

 
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 2-41 with a sample of AGC value for Channel 1 (RCV1), 
Channel 2 (RCV2) and Combiner Channel (CMBR) every 100ms or 10 times per second (logging rate of 
10Hz). Each sample is precisely 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. The AGC value for each channel is given as a voltage (in milli -
volts) and can correlated to dBm (RSSI) or dB (SNR) value using the AGC slope setup (ie 10dB/V, 20dB/V or 
50dB/V. 

 
Figure 2-41 

Example of an AGC value recorded file (10Hz rate)   

10 samples logged per 
second (ie 10Hz) with 
timing down to millisecond 

AGC samples are captured in 
millivolts.  
In this receiver case, it is a dual 
channel combiner and therefore 
AGC value for 3 channels (Ch1, 
Ch2, Ch Comb) are captured 
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2.9.2. AGC Zeroing  

 
Figure 2-42 below shows how to zero all channels from all receivers connected to SLTS in a single click, saving 
precious time compared to zeroing each channel individually at each receiver using the ZERO button as shown 
on Figure 4-12. 
Click on AGC in the toolbar menu, and then select Toggle AGC Zero all . A single command is sent to all 
receivers connected zeroing all channels.  
 

 
Figure 2-42 

Zeroing all receivers connected to SLTS in one command  
 

2.9.3. AGC Freeze 

 
Figure 2-43 below shows how to freeze the AGC on all channels from all receivers connected to SLTS in a 
single click, saving precious time compared to freezing each channel individually at each receiver using the 
FREEZE button as shown on Figure 4-25. 
Click on AGC in the toolbar menu, and then select Toggle AGC freeze all . A single command is sent to all 
receivers connected freezing AGC on all channels.  

 
Figure 2-43 

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

 
Figure 2-44 below shows how to log the System parameters for all receivers connected to SLTS in just couple 
of clicks, rather than using the receiver System parameter logging for each individual receiver as shown on 
chapter 2.6.1.3. Windows and illustrated on Figure 2-26. 
Click on System log in the toolbar menu, and then select Record all . A windows will prompt asking you to 
select the directory in which you want the .csv files to be saved. Once you click Save, the System Parameters 
logging files are created and recording starts.  
 

 
 
 
 
 

Figure 2-44 
Start System parameters logging  for all receivers connected to SLTS  

 
When you want to stop the System parameter logging (end of mission for example), you need to click again 
on System Log in the toolbar menu, and then select Record all  stop  as shown on the below Figure 2-45. 

 
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>_<Name>_SYSPARAMSlog.txt. Figure 2-46 
illustrates our example where there were 4 receivers connected to SLTS. 
 

 
Figure 2-46 

List of the  Systems parameter  .cvs files saved on the selected directory   
 
Similarly to the AGC log .csv file, the System parameter .cvs file is structured with 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 2-47, there is one single parameter per line. After the time, each line is structured as 
follow: <parameter category>,<channel>,<parameter name>,<value> 
 
 A parameter can be categorized either as CURRENT, or CONTROL or STATUS. 
CURRENT is the status of a parameter at the beginning of the logging. 
CONTROL indicates that a parameter value has been changed by the operator. 
STATUS provides parameter status at regular intervals during the recording. 
 
The System parameter file always starts with the dump of the CURRENT status from all parameters 
monitored (about 330 on a dual channel combiner) on the receiver (this exhaustive list of parameters 
monitored can be found in a separate document named  љxxfÉШċŰĬШÅ9ΟΜΜШÅĲůŸƣĲШ9ŸůůċŰĬШÉĲƣњ which 
serves also as the ICD (Interface Control Document) for SEMCO receiver.  
 

 
Figure 2-47 

Extract of the first few lines of  a System parameter file   
 

2.9.5. System parameter logging option s 

 
Figure 2-48 below shows 2 logging options for the System parameter recording when clicking into System Log  
and then Options . 

1) Parameter Log Time Stamp UTC: when selected, the time source used to time-tag the samples inside 
the System parameters log file is the UTC time (or Coordinated Universal Time). If not selected, the 
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time source used to time-tag 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 helps the review post-mission of any parameter changes made by the 
operators (ie CONTROL) without being polluted with the high number of STATUS samples. If not 
selected, the System parameter file includes all parameter categories (ie CURRENT, STATUS and 
CONTROL). 

 
Figure 2-48 

System Parameter logging option s  
 
 
 
 
  



 

UMRC100HD r2                                                                                                                           SEMCO Proprietary Information  

 
34 

3. HARDWARE I/O 
 
 

3.1. Hardware Te lemetry I/O  

 
Figure 3-1 presents an RC100HD-2 Block Diagram showing all internal connections and signal 
routing,  
 

 
 
 
 

Figure 3-1 RC100HD Block Diagram 
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Figure 3-2 shows the RC100HD-2 rear panel I/O interface, with the Reference Designators, 
connectors and a brief description provided in Table 3-1.  
 

 
 

Figure 3-2 
RC100HD Rear Panel Telemetry I/O 

 
Reference 
Designator  

Connector  
Type 

Description  

J1 N CH1 RF IN; 50 Ohm 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 HI-LO impedance) 
J6 Pin 3/4 to BNC CH1 AGC B (selectable HI-LO 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 HI-LO impedance) 
J6 Pin 13/12 to BNC CH2 AGC B (selectable HI-LO 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 HI-LO impedance) 
J6 Pin 21/22 to BNC CMB AGC B (selectable HI-LO 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 Expansion Cable Harness 
J7 Pin 1/2 to BNC CH1 Tape OUT (50ohm) 
J7 Pin 3/4 to BNC CH1 Playback IN (50ohm) 
J7 Pin 7/6 to BNC CH2 Tape OUT (50ohm) 
J7 Pin 8/9 to BNC CH2 Playback IN (50ohm) 
J7 Pin 11/10 to BNC CMB Tape OUT (50ohm)  
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 Outputs Cable Harness 
J8 Pin 1/2 to BNC CH1 Analog 1 (0-4 VDC Analog Baseband Video Output; 75 Ohm impedance) 
J8 Pin 5/4 to BNC CH1 Analog 2 (0-4 VDC Analog Baseband Video Output; 75 Ohm impedance) 
J8 Pin 7/6 to BNC CH1 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 Outputs Cable Harness 
J9 Pin 1/2 to BNC CH2 Analog 1 (0-4 VDC Analog Baseband Video Output; 75 Ohm impedance) 
J9 Pin 5/4 to BNC CH2 Analog 2 (0-4 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 (0-4 VDC Analog Baseband Video Output; 75 Ohm impedance) 
J10 Pin 5/4 to BNC Combiner Analog 2 (0-4 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 (Single-ended 4k/75ӎ and Differential 150ӎ)  
J11 Pin 8/7 to BNC Encoder Clock Out (75ohm) 
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 (Single-ended 4k/75ӎ and Differential 150ӎ)  
J11 Pin 18/17 to BNC Spare 
J11 Pin 20/19 to BNC Encoder Data Output (75ohm) 
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 (Single-ended 4k/75ӎ and Differential 150ӎ)  
J12 26p D-SUB -f- RS422 Demodulator Outputs CH1/2/CMB 
J12 Pin 26-P, Pin 25 N CH1 CLK1  
J12 Pin 24-P, Pin 23-N CH1 DATA1 
J12 Pin 22-P, Pin 21-N CH1 CLK2 
J12 Pin 20-P, Pin 19-N CH1 DATA2 
J12 Pin18 GND 
J12 Pin 17-P, Pin 16-N CH2 CLK1 
J12 Pin 15-P, Pin 14-N CH2DATA1 
J12 Pin 13-P, Pin 12-N CH2 CLK2 
J12 Pin 11-P, Pin 10-N CH2 DATA2 
J12 Pin 9 GND 
J12 Pin 8-P, Pin 7-N  CMB CLK1 
J12 Pin 6-P, Pin 5-N CMB DATA1 
J12 Pin 4-P, Pin 3-N CMB CLK2 
J12 Pin 2-P, Pin 1-N CMB DATA2 
J13 26p D-SUB -f- RS422 Bit-Sync Interface (external) 
J13 Pin 26-P, Pin 25 N BS1 DATA IN  
J13 Pin 24-P, Pin 23-N BS1 DATA OUT 
J13 Pin 22-P, Pin 21-N BS1 CLK OUT 
J13 Pin 20, 19, 18, 17 N/C 
J13 Pin 16-P, Pin 15-N BS2 DATA IN 
J13 Pin 14-P, Pin 13-N BS2 DATA OUT 
J13 Pin 12-P, Pin 11-N BS2 CLK OUT 
J13 Pin 10, 9, 8, 7 N/C 
J13 Pin 6-P, Pin 5-N  BS3 DATA IN 
J13 Pin 4-P, Pin 3-N BS3 DATA OUT 
J13 Pin 2-P, Pin 1-N BS3 CLK OUT 
J14 BNC IRIG-B Time input 
NA RJ45 Remote (network) Control via Ethernet  
NA RJ45 3-Channel CH10 or IRIG 218-20 Telemetry Over IP 

 
Table 3-1 

RC100HD System I/O 
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3.1.1. Single Card Receiver  (SCR) Hardware  

 
The RC100HD-2 employs 2 Single Card Receiver (SCR) Circuit Card Assemblies (CCAs) that provide for 
independent RF channel tuning across 1415-1585 MHz, 1710-1850 MHz, 2185-2485 MHz as well as provide 
for optional 200-1150 MHz, and 4400-5250 MHz.  The SCR CCA also provides for an independent AM detector, 
linear AGC outputs and a filtered, linear 70 MHz IF output that is then distributed as required throughout the 
receiver. 
 
The SCR also provides 28 selectable SAW IF filters (14 IFBW values) from 300 kHz to 40 MHz.  Doubling the 
number of SAW filters per IFBW selection provides for over 80 dB IF Rejection. 15 selectable IF FIR filters in 
the receiver's demodulators are also calculated as a function of data rate and demodulator format and 
presented to the user.  This feature provides for a virtually unlimited number of IF filter value selections for 
optimum IF bandpass filtering. An AUTO feature is also provided for IF SAW filter selection based on data rate 
and demodulator format. 
  
Additional features include user-selectable AM gain and low pass filtering, a scalable AGC output per 
channel, selectable AGC output impedance, AGC Manual, Freeze and Zero features, Absolute, Relative and 
Antenna Signal Strength displays and AGC voltage displays.  
 

3.1.2. Digital Diversity Combiner     
 
The Digital Diversity Combiner is a pre-d optimal ratio combiner that processes the modulated CH1 and CH2 
70 MHz, AGC and AM and provides up to 3.0 dB C/N improvement at equal CH1/CH2 RF input signal levels.  
 
Combiner features include: 
 
A. Routing of CH1, CH2 or Combined Signal thru the Combiner CH; 
B. a Best Source Select Mode and CH1/CH2 Zero Balance feature; 
C. copy of CH1 or CH2 AM output (whichever is strongest);  
D. a copy of CH1 or CH2 AGC output (whichever is strongest); and 
E. an AGC Zero feature. 
 

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 de-randomizer 
feature provides the user with the ability to de-randomize the input signal and output NRZ-L. 15 selectable 
Baseband Video FIR filters calculated as a function of data rate are also provided.   An AUTO feature provides 
IF and baseband FIR filter values based on data rate and demodulator format. 
 
There are six baseband video outputs per installed demodulator channel that are routed to the rear panel and 
available via D-Connector-to BNC cable harnesses: 
 
A. Analog 1 - 0-4 VDC Analog Baseband Video Output; 75 Ohm impedance 
B. Analog 2 - 0-4 VDC Analog Baseband Video Output; 75 Ohm impedance 
C. Digital Clock 1 - Digital TTL Clock Output; 75 Ohm Impedance 
D. Digital Clock 2 - Digital TTL Clock Output; 75 Ohm Impedance 
E. Digital Data 1 - Digital TTL Data Output; 75 Ohm impedance 
F. Digital Data 2 - Digital TTL Data Output; 75 Ohm Impedance 
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The IF Demodulator also provides for eye pattern, constellation, spectral sweep and Eb/No displays, as well 
as a Multi-Channel programmable Bit Synchronizer, Frame Synchronizer, Bit Error Rate Tester (BERT) and 
associated PN Pattern Generator per demodulator channel as described in the following paragraph.   
 

3.1.4. Multi -Channe l Bit Synchronizer, Frame Synchronizer, BERT and PN Generator  
 
A three-channel programmable stand-alone Bit Sync, Frame Sync and BERT per channel is also available. This 
feature has user-selectable internal (from each demodulator) and optional external (from rear panel) input 
switching, as well as a programmable Frame Sync, BERT and associated PN Pattern Generator.  It can be used 
as an independent Bit Sync/Frame Sync/BERT, ƨƚĲĬШŔŰШĦŸŰŢƨŰĦƣŔŸŰШƽŔƣőШĲċĦőШĦőċŰŰĲũќƚШĬĲůŸĬƨũċƣŸƖШŸƨƣƓƨƣШ
for TTL and RS422 bit sync/frame sync outputs, and also used for BER loop testing of each receiver and 
combiner channel. 
 

3.1.5. TM over I P Option  
 
The TM over IP option supports multiple IRIG standard telemetry data formats; DQM/DQE interfaces and user 
specified custom interfaces (consult the factory). The main interfaces required by users will be the IRIG 218-
20 PCM data Interfaces and IRIG Chapter 10 Interfaces. The embedded TM over IP function accepts 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. Operation can 
be over a UDP or TCP connection. An IRIG B timing input is also provided on the rear panel. 
 

3.1.6. Additional RC100(H)D-2 Hardware  
 
Additional RC100(H)D-2 hardware includes a Linux ARM Processor installed on an integrated module assembly 
for handling all communications and Ethernet protocols.   
 
 

3.1.7. Tape Interface module  
 
The RC100(H)D receiver systems can also be configured with an optional Tape interface module. This module 
will provide a user selectable down converted pre-D IF signal for any or all the three possible 70MHz IF output 
signals from the systems (CH1/2/CMB). These tape signals can be configured for any frequency between 
75kHz and 20MHz. The output level is also user selectable 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 inject signals from between 75kHz to 20Mhz for up-conversion to 70MHz 
IF. Once the input signals have been converted, they will be injected into channel 1 and 2 receiver channels. 
In this configuration all the ƚǃƚƣĲůƚќ normal functionality will be maintained except for the RF down-
conversion function. This includes IF filtering, data demodulation, pre-D optimal ratio combining, TMoIP 
transport etc.   
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4. TELEMETRY RF RECEIVER OPERATION 

 
This section provides a description and instructions for set-up, operation and status monitoring of 
the RF Receiver portion of the RC100HD-2 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. 
 
A simplified block diagram of receiver RF design is presented in Figure 4-1, showing the receiver's 
dual superheterodyne analog RF signal down-conversion, filtering and processing to provide a 
filtered and linear high gain 70 MHz IF as well as AM and AGC outputs.  Microprocessor -controlled 
attenuators always maintain signal level processing below approximately -55 dBm to provide for a 
linear dynamic range and AGC outputs from -10 dBm to noise threshold (~ -114 dBm at 300 kHz IF 
bandwidth). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-1 
Receiver RF Design 

 
SLTS remote program GUI and Front Panel displays and controls that are applicable to these features 
and settings are described in subsequent paragraphs. 
 

4.1. RF Frequency  Settings  

 
4.1.1. RF Frequency Settings Using Front Panel Controls  

 
RF Frequency selection using the front panel displays and controls is shown in Figure 4-2.  The operator 
selects FREQ on 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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Figure 4-2 

RF Frequency Selection (Both CHs) Using Front Panel Displays and Keypad 

 
To select only CH1 or CH2, the operator pushes FREQ again on the keypad for Ch1 (Figure 4-3), uses the 
numerical keypad to enter the desired frequency and then pushes ENTER.  The RF frequency of CH1 is 
changed. Pushing FREQ again allows the operator to change the frequency of CH2 (Ch2).  Pushing FREQ again 
exits the menu. 
 
   
 
 
 
 
 
 
 

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

 
The operator can also change the RF frequency from the RF Tuner Menu as shown in Figure 4-4. The user 
pushes TUNER to display the Tuner Menu, uses the horizontal LEFT (4) and RIGHT (6) arrows to change the 
Tuner Channel Indicator (<Ch1> or <Ch2>) displayed on the Tuner Menu strip (top of display), uses the UP 
(2) and DOWN (8) arrows to highlight RF Freq. in blue, pushes ENTER to highlight the numerical frequency 
value in bright magenta  (frequency value goes to 0.0), uses the numerical keypad to enter the desired 
frequency and then pushes ENTER. 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 and then presses DELETE (EXIT) to return 
the display to its original setting.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

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, CIF-Band (300 MHz to 1150 MHz) down-conversion from C-band uses high-side mixing (i.e., 5550 
MHz Synthesizer) per IRIG, and the down-converted frequency spectrum is inverted. Once the CIF frequency 
is selected per paragraph 4.1.1, a CIF Mode (CIF En.) is added to correct the inverted spectrum. 
 
Figure 4-5 illustrates the process for enabling the CIF Mode. The operator pushes the TUNER button to access 
the Tuner Menu, uses the UP (2) and DOWN (8) arrows to highlight CIF En. in blue as shown, pushes ENTER 
or SELECT (5) to highlight OFF/ON in bright magenta , pushes the DOWN (8) arrow to select ON, and then 
pushes ENTER or SELECT (5) to turn <Ch1 > CIF En. ON. 
 
The operator then uses the horizontal LEFT (4) and RIGHT (6) arrows to change the Tuner Menu to <Ch2>, 
pushes ENTER or SELECT (5) to highlight the CIF En. OFF/ON value in bright magenta , pushes the DOWN (8) 
arrow to select ON, and then pushes ENTER or SELECT (5) to turn <Ch2> CIF En. ON. The user then presses 
DELETE (EXIT) to return the display to its original setting. 
  
 
  

Tuner Channel Indicator  
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Figure 4-5 RF CIF Frequency Selection from The Tuner Menu 
 

4.1.2. RF Frequency Settings Using the SLTS Program Remote GUI  
 
Referring to Figure 4-6, the user double-clicks on any information window in the SLTS Receiver Status 
Window, which accesses the Receiver Control  Window  as shown.  The user then clicks on either Receiver 0 
or Receiver 1 (if not named differently using the Naming Options feature) as shown, which accesses the 
receiver set-up window for CH1 or CH2. Next, the user clicks on the Input Freq (MHz) box circled in red, erases 
the frequency, types in the new frequency and hits Enter.  The box will return to gray when the new frequency 
is accepted. 
The SYNTH window to the right of the Frequency box indicates a green LOCK when the receiver is capable of 
tuning to different frequencies, and a red 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 
occurs. 
 
 

 
 
 

 
 

 
 

 
 
 
 
 
  
 
 
 

Figure 4-6 
Remote GUI Frequency Selection 
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The up-down 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 selecting Edit, Set Defaults  and clicking 
on the desired Frequency Up/Down Increment  as shown in Figure 4-7. 
 
 
 
 
 
 
 
 

 
 

Figure 4-7 
Frequency Up/Down Increment Selection on Remote GUI  

 
Clicking on the remote GUI CIF Enabled box just below the Input Freq (MHz) window enables the CIF Mode 
(Figure 4-8) and re-inverts the spectrum to normal when a CIF-Band frequency is selected. 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-8 
Entering a CIF-Band 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 Figure 4-9. The operator 
pushes DISPLAY and then the UP (2) and DOWN (8) arrows until GENERAL STATUS is highlighted in blue. The 
operator then pushes ENTER or SELECT (5) to enable the GENERAL STATUS display and an Absolute RSSI 
(SSI) as shown. 
  



 

UMRC100HD r2                                                                                                                           SEMCO Proprietary Information  

 
44 

 
     
 
 
 
 
 
 
 
 
 
 

Figure 4-9 
Absolute RSSI Status Display 

 
 

4.2.2. Front Panel  Relative RSSI Display  
 
The Relative RSSI feature provides the ability ƣŸШљǍĲƖŸњШƣőĲШÅÉÉfШƖĲċĬŔŰŊЯШƽőŔĦőШthen indicates the positive or 
ŰĲŊċƣŔƻĲШÅ[ШƚŔŊŰċũШƚƣƖĲŰŊƣőШљƖĲũċƣŔƻĲњШƣŸШƣőe zero indication.  This feature is usually enabled at the noise floor 
prior to receiving an incoming RF signal and provides a very accurate means to measure the incoming RF 
signal.   
 
Figure 4-10 illustrates the Relative RSSI feature. The operator pushes the TUNER button, uses the UP (2) and 
DOWN (8) arrows to highlight AGC Zero in blue as shown, pushes ENTER or Select  to highlight OFF/ON in 
bright magenta , pushes either the UP (2) or DOWN (8) arrows to select ON, and then pushes ENTER or 
SELECT (5) to turn <Ch1> AGC Zero ON. 
 
The operator then uses the either the horizontal LEFT (4) or RIGHT (6) arrows to change the Tuner Menu to 
<Ch2>, pushes ENTER or SELECT (5) to highlight the AGC Zero OFF/ON value in bright magenta , pushes 
either the UP (2) or DOWN (8) buttons to select ON, and then pushes ENTER or SELECT (5) to turn <Ch2> AGC 
Zero ON. 
 
Once AGC Zero is enabled in CH1 and CH2, the operator then presses DISPLAY, scrolls to GENERAL STATUS, 
presses ENTER and observes a 0 dBm Relative RSSI indication (SSI 0 dB) with AGC Zero enabled as shown.  
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Figure 4-10 
AGC Zero and Relative RSSI Status Settings  

 
 
 
 

4.2.3. Front Panel  Antenna Signal Strength Display  
 
Antenna Signal Strength provides an indication of signal strength at the antenna based on a user-specified 
Correction Factor (Antenna CF) that is the insertion loss/gain between the antenna and receiver. 
 
Figure 4-11 illustrates the Antenna Signal Strength feature using the front panel displays and keyboard. The 
operator pushes the TUNER button, uses the UP (2) and DOWN (8) arrows to scroll to Ant. CF En. in blue, and 
then pushes ENTER or SELECT (5) to highlight the OFF/ON window in bright magenta .  The operator then uses 
the UP (2) or DOWN (8) arrows to select ON, and then pushes ENTER or SELECT (5) to enable the <Ch1> 
Antenna Correction Factor feature. 
 
For <Ch2>, the operator uses the horizontal LEFT (4) and RIGHT (6) arrows to change the Tuner Menu to 
<Ch2>, and pushes ENTER or SELECT (5) to again highlight Ant. CF En. and the OFF/ON window in bright 

0 dB Relative SSI 
readout with AGC  
Zero Enabled  
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magenta . The operator uses the UP (2) and DOWN (8) arrows to select ON, and then pushes ENTER or 
SELECT (5) to enable the <Ch2> Antenna Correction Factor feature. 
 
Once the Antenna Correction Factor feature is enabled, the next step is to enter a Correction Factor (Ant. CF) 
representing the insertion gain or loss between the antenna and the receiver. The operator uses the UP (2) and 
DOWN (8) arrows to scroll to Ant. CF in blue, and then pushes ENTER or SELECT (5) to highlight the 0 dB 
window in bright magenta . The UP (2) and DOWN (8) arrows are then used to select Positive or Negative.  
The operator then enters a numerical value that represents the antenna-to-receiver insertion gain or loss (i.e., 
Correction Factor). The operator repeats these steps to enter an Antenna Correction Factor in the second 
receiver channel.   
 
Once both receiver channels have the Antenna Correction Factor enabled and a numerical insertion gain or 
loss Correction Factor entered, then the operator can push the DISPLAY button, use the UP (2) and DOWN 
(8) arrows to scroll to GENERAL STATUS, press ENTER or SELECT (5) and observe the SSI indication as the 
RF signal level at the antenna. 
 
In the Figure 4-11 example, a <Ch1> Positive 10 dBm value has been entered, representing an insertion loss 
of 10 dBm.  Before Ant. CF was enabled, assume Absolute RSSI was -70 dBm, with Antenna RSSI now -60 dBm 
as shown on the General Status  SSI readout.  
       
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4-11 

Antenna Signal Strength and Correction Factor Settings  
 
 
 
 
 
 
 
 
 
 
 
 

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

 
4.2.4. Remote GUI RSSI Displays and Settings  

 
The RSSI display (Figure 4-12) provides for (Absolute) Signal Strength at the receiver RF input. When 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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 4-12 
Absolute and Relative Signal Strength Display  on Remote GUI 

------------------------------------10 dBm Antenna Correction Factor (CF) Value Entered ---------------------- 

Ch1 now indicates  
an Antenna Signal  
Strength of -60 dBm  
with an Absolute RSSI  
of -70 dBm at Receiver  
Ch1 RF input  



 

UMRC100HD r2                                                                                                                           SEMCO Proprietary Information  

 
48 

 
Figure 4-13 depicts the RSSI Maximum (Max) and Average (Avg) 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. 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

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

 
The Antenna Signal Strength feature (Figure 4-14) provides an indication of signal strength at the antenna 
based on a user-specified correction factor (CF) that represents the signal loss or gain between the antenna 
and the receiver. 
 
The user clicks the small box under Antenna CF and (Antenna) Signal Strength is displayed. 
 
The user then enters a numerical +/- correction factor in the box under Antenna CF as shown, and the 
(Antenna) Signal Strength now reads the RF signal level that represents the signal level at the antenna. In the 
Figure 4-14 example, the (Absolute) Signal Strength is -60 dBm, and the (Antenna) Signal Strength is -50 
dBm, taking into account a loss of -10 dBm between the antenna and receiver. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 for 28 user selectable IF SAW filters (14 IFBW values from 300 kHz to 40 MHz. 
In addition, 15 IF FIR filters are presented to the user as a function of the data rate and demodulator 
format.  This means that a different set of 15 IF FIR filters are made available to the user for every 
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 selection using the front panel displays and keypad is shown in Figure 4-14. The operator pushes 
the TUNER button, uses the UP (2) and DOWN (8) arrows to scroll to IFBW in blue, and then pushes ENTER 
or SELECT (5) to highlight the IFBW value window in bright magenta .  The operator then uses the UP (2) and 
DOWN (8) arrows to select one of 14 SAW IFBW filter values available, and pushes ENTER or SELECT (5) to 
set the <Ch1> IFBW value. 
 

For <Ch2>, the operator uses the horizontal LEFT (4) and RIGHT (6) arrows to change the Tuner Menu to 
<Ch2>, and pushes ENTER or SELECT (5) to again highlight IFBW. The operator then pushes ENTER or SELECT 
(5) to highlight the IFBW value window in bright magenta  and uses the UP (2) and DOWN (8) arrows to select 
one of 14 SAW IFBW filter values available.  The operator then pushes ENTER or SELECT (5) to set the <Ch2> 
IFBW value.  A 10 MHz IFBW value has been entered in the Figure 4-14 example. 
 

To select the AUTO IFBW feature, the operator pushes the TUNER button, uses the horizontal LEFT (4) and 
RIGHT (6) arrows to change the Tuner Menu to <Ch1>, uses the UP (2) and DOWN (8) arrows to scroll to Auto 
IFBW in blue, and then pushes ENTER or SELECT (5) to highlight the IFBW Auto ON/OFF window in bright 
magenta .  The operator uses the UP (2) and DOWN (8) arrows to select ON, and then pushes ENTER or 
SELECT (5) to set the <Ch1> Auto IFBW feature. The operator repeats these steps for enabling <Ch2> Auto 
IFBW. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

Figure 4-14 
Front Panel IF SAW Filter Bandwidth Selection 

-----------------------------------------------------IFBW Value Selection -------------------------------------------------- 
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--------------------------------MANUAL  IF FIR Filter BW Selection ------------------------------ 

4.3.2. Front Panel  IF FIR Filter Selection  
 

IF FIR BW selection is illustrated in Figure 4-15.  There are two modes: AUTO IF FIR and MANUAL IF 
FIR. AUTO IF FIR automatically selects an IF FIR filter IFBW based upon the demodulator mode and 
data rate.  Manual IF FIR allows 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 FIR Filter BW Mode 
 
Referring to Figure 4-16, the operator pushes the DEMOD button, uses the UP (2) and DOWN (8) arrows to 
scroll to (A)IF FIR in blue, and then pushes ENTER or SELECT (5) to highlight the (A)IF FIR ON/OFF window in 
bright magenta .  The operator then uses the UP (2) and DOWN (8) arrows to select ON and pushes ENTER or 
SELECT (5) as shown to set the <Ch1> AUTO IF FIR BW mode. 
 

4.3.2.2. Manual IF FIR Filter BW Mode 
 
 Referring again to Figure 4-16, the operator pushes the DEMOD button, uses the UP (2) and DOWN (8) arrows 
to scroll to IF FIR BW in blue, and then pushes ENTER or SELECT (5) to highlight the IF FIR BW value window 
in bright magenta . The operator then uses the UP (2) and DOWN (8) arrows to select the desired IF FIR BW 
value and pushes ENTER or SELECT (5) as shown to set the desired <Ch1> IF FIR BW value. An IF FIR filter BW 
value of 7.33 MHz has been selected in the Figure 4-16 example. 
 
For <Ch2> and <Comb>, the operator uses the horizontal LEFT (4) and RIGHT (6) arrows to change the Demod 
Menu to <Ch2> or <Comb>, and repeats 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. 
 
 
 
 
 
 

 
 

 
 
 
 

 

  
 
 
 
 
 
 
 
 

  

Figure 4-16 
IF FIR Filter Bandwidth Selection  

-----------------------------------AUTO IF FIR Filter BW Selection -------------------------------- 
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4.3.3. Remote GUI IF SAW Filter Selection   

 
IF SAW filter bandwidth (IFBW) selection is a pull-down menu accessed by clicking on the arrow icon to the 
right of the IF BW box (Figure 4-17).  There are 14 IFBW selections ranging from 300 kHz to 40 MHz.   
 
In addition to these IFBW value selections, there is also an Auto IF SAW Bandwidth selection as shown. 
Clicking on IF BW enables this feature as shown (AUTO IF ON), and the IFBW box displays the IFBW value that 
has been automatically selected per IRIG as a function of demodulator mode and data rate. 
 

4.3.4. Remote GUI IF FIR Filter Selection  
 
Figure 4-18 shows how to select IF FIR filter bandwidth values.  IF FIR filter selection is a pull-down menu 
accessed by clicking on Advanced Settings  and then clicking on the arrow icon to the right of the Demod FIR 
BW window as shown. A pull-down menu of 15 IF FIR filters is provided for selection. 
 
In addition, an AUTO IF FIR filter  selection is available on the remote GUI as shown in Figure 4-19.  This AUTO 
IF FIR Filter feature is enabled by clicking on Demod FIR BW, which then becomes Demod FIR BW (A. The 
AUTO IF FIR filter  BW value is an auto-calculation and selection per IRIG as a function of demodulator mode 
and data rate.  
 
 
 
 
  
 
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 4-17 
IF SAW Filter Bandwidth Selection  on Remote GUI  
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Figure 4-18 
Manual IF FIR Filter Bandwidth Selection on Remote GUI 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 4-19 
AUTO IF FIR Filter Bandwidth Selection on Remote GUI 

 

4.4. Amplitude Modulation  (AM) Settings  

 
The RC100HD-2 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 demodulation. AM 
settings include polarity (Normal and Inverted) and Bessel low pass filtering (LPF) between 30 Hz and 
30 kHz. 
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4.4.1. Front Panel AM Settings  

 
Figure 4-20 illustrates how to set-up CH1 and CH2 AM (LPF Frequency and Polarity) on the front panel. 
 
For AM LPF Frequency, the operator pushes the TUNER button, uses the UP (2) and DOWN (8) arrows to scroll 
to AM Freq. in blue, and then pushes ENTER or SELECT (5) to highlight the AM Freq. value window in bright 
magenta .  The operator then enters a numerical value that represents the AM LPF value and pushes ENTER 
or SELECT (5) to set the <Ch1> AM Freq. value. 
 

Using the horizontal LEFT (4) and RIGHT (6) arrows, the operator can select <Ch2>, push ENTER or SELECT 
(5) to highlight the AM Freq. value window in bright magenta .  The operator then enters a numerical AM LPF 
value and pushes ENTER or SELECT (5). 
 

For AM Polarity, the operator pushes the TUNER button, uses the UP (2) and DOWN (8) arrows to scroll to AM 
Polarity  in blue, and then pushes ENTER or SELECT (5) to highlight the AM Polarity window in bright 
magenta . The operator then uses the UP (2) and DOWN (8) arrows to select Normal  or Inverted  and pushes 
ENTER or SELECT (5) to set the AM Polarity. Using the horizontal LEFT (4) and RIGHT (6) arrows, the operator 
can select <Ch2>, push ENTER or SELECT (5) to highlight the AM Polarity window in bright magenta .  The 
operator then enters Normal or Inverted  and pushes ENTER or SELECT (5). 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

 

Figure 4-20 
AM LPF Frequency and Polarity Selection Using Front Panel  

---------------------------------------------AM LPF Frequency Selection ---------------------------------------------- 

---------------------------------------------AM Output Polarity Selection ---------------------------------------------- 
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4.4.2. Remote GUI AM Settings  
 
Per Figure 4-21, the operator clicks on the Tool Bar Receiver Settings  tab and then AM Controls  on the pull-
down menu to access the AM Controls  window for receiver CH1 and CH2.  AM LPF frequency is entered by 
clicking on the Filter (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 polarity to either normal (NORM) or inverted (INV).  
 
 
 
 

 
   
       
 
 
 
 

 
Figure 4-21 

   AM LPF Frequency and Polarity Selection on Remote GUI 

4.5. AGC Settings  

 
AGC Slope, polarity and impedance settings for CH1 and CH2 receiver channels includes AGC Slope 
and Polarity, Output Impedance, AGC Zero, AGC Freeze and AGC Time Constant values.  Steps for 
selecting each parameter is described in the following paragraphs.   
 

4.5.1. Front Panel AGC Slope and Polarity Selection  
 
Referring to Figure 4-22 for AGC Slope selection, the operator pushes the TUNER button, uses the UP (2) and 
DOWN (8) arrows to scroll to AGC Slope in blue, and then pushes ENTER or SELECT (5) to highlight the AGC 
Slope value window in bright magenta .  Using the UP (2) and DOWN (8) arrows, the operator then selects the 
AGC Slope value (10 dB/V, 20 dB/V or 50 dB/V) and pushes ENTER or SELECT (5) for <Ch1> AGC Slope value. 
 
Using the horizontal LEFT (4) and RIGHT (6) arrows, the operator selects the other receiver channel, pushes 
ENTER or SELECT (5) to highlight the AGC Slope window in bright magenta , uses the UP (2) and DOWN (8) 
arrows to select the desired Slope and pushes ENTER or SELECT (5). For the Combiner channel, the operator 
pushes the COMB MODE button and repeats the process. 
 
Referring again to Figure 4-22 for AGC Polarity selection, the operator pushes the TUNER button, uses the UP 
(2) and DOWN (8) arrows to scroll to AGC Polarity  in blue, and then pushes ENTER or SELECT (5) to highlight 
the AGC Polarity  window in bright magenta . The operator then uses the UP (2) and DOWN (8) arrows to select 
Positive  or Negative and pushes ENTER or SELECT (5) for AGC Polarity . 
 
Using the horizontal LEFT (4) and RIGHT (6) arrows, the operator selects the other receiver channel, pushes 
ENTER or SELECT (5) to highlight the AGC Polarity window in bright magenta , uses the UP (2) and DOWN (8) 
arrows to select the desired Polarity and pushes ENTER or SELECT (5). For the Combiner channel, the 
operator pushes the COMB MODE button and repeats the process. 
  

 










































































































































































































