USGLS™ Transponder

Space Micro’s nSGLS ™ is based on a flight proven SGLS
design, representing the state-of-the-art in compact, radiation
hardened SGLS transponders. The pSGLS ™ is comprised of
2 “slices”: the Transmitter and Receiver, which can interface
to a third slice that is available from the U.S. Air Force, the
MCU-110 Encryptor. The encryptor can either be mounted
on top of the nSGLS ™ or alternatively mounted elsewhere
on the spacecraft.

Features and Benefits
¢ High performance
e Small size, dimensions
¢ Low mass, weight
¢ Low power, power consumption
0 Receive mode power of 5 Watts
0 Transmit mode power of 38.0 Watts (max) at 5 Watts of RF power at the pSGLS™
transmitter output (less if lower RF power is required)
Low receiver noise figure of 1.8
Frequency Agile - Programmable frequency control for internal crystal oscillators, eliminating
the need to have immediate channel assignment. Channel can be programmed ~5 weeks prior to
delivery of uSGLS™
Compatible with MCU-110 NSA Type 1 cryptographic unit
0 Can also be compatible with KG-327 NSA Type 1 cryptographic unit
Heritage design
Radiation hardened electronics
0 Total Dose Range - 30 to 100 krad
o No SEL or SEFI >120MeV/mg/cm’
Temperature
0 -24to+61°C

Elements

e Transmitter: coherent PM RF carrier 2200 and 2300 MHz
Receiver: PM RF carrier between 1760 and 1840 MHz
Includes PRN Ranging
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USGLS™ Transponder

Space Micro’s nSGLS™ unit is comprised of four basic elements plus its mechanical housing:

1. RF receiver (including ranging circuits)
RF transmitter (including ranging circuits)

2.
3. Command & Telemetry
4. Power conversion circuits
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USGLS™ Transponder

Transmitter Section
Operating Frequency
Coherent Turnaround Ratio
Frequency Stability

RF Power

Output Protection

Peak Phase Deviation

Incidental Phase Modulation (IPM)

2200-2300 MHz

256/205

+20 ppm

5 (min) to 6 (max) Watts (see page 5 for other options)
No damage, open or short circuit

3 radians max

< 3.5° rms (ambient environmental conditions)

Incidental Amplitude Modulation (IAM)< 1%

Telemetry Channel Bandwidth

Modulation

Data Format

Subcarrier Frequency
Subcarrier Stability
Phase Modulation Index

Binary Phase Shift Keying
Telemetry Modulation Data Rate
Command Inputs

Modulation
Encoding
Command Type
Telemetry Outputs

Power Requirements
Voltage
Power Consumption
Reverse Polarity Protection
Overvoltage
Isolation

Normal: 1.024 MHz (512 kbps)
L&EO: 16 kHz (8 kbps)

BPSK (see page 5 for other options)
NRZ-L/M (CCSDS or JPL type)
1.024 MHz

+ 0.005%

Range of 0.2 to 1.7 radians, with option of 3 preset “sets”:

Ranging Channel Modulation Index
Command Channel Modulation Index
Transmitter Phase Modulation Index

< 23 dB subcarrier null

125 bps to 128 kbps max

Ranging On/Off

SCO On/Off

Encoder On/Off

Coherent Mode Override

Transmitter On/Off

Set Index Values

BPSK. See options below.

Non-encoded /Convolutional. See options below.

28 V latching relay

Temperature, monitored at:
Transmitter power supply
Transmitter output power amplifier

RF Power Out

DC Conv. Voltage

Index set acknowledgement

+28 + 6 VDC

35 W max (ON), 0 W max (OFF)

No damage down to -50 V

No damage up to 40 VDC

1 Mega-Ohm min between power or return to chassis

Optional Transmitter Operating Modes

Modulation Format PCM/PSK/QPSK etc.

Modulation Data Rate Normal Mode: 32 kbps, compatible with TDRSS at 1, 2, 4, 16 kbps
(higher rates available)
Backup Mode: up to 5 Mbps

Encoding Normal Mode: None
Backup Mode: Convolutional & Reed-Solomon K=7, Rate = %2
Other: CCSDS, LDPC, Reed-Solomon, etc.
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USGLS™ Transponder

Receiver Section
Operating Frequency
Carrier Tracking Range
Carrier Acquisition
Carrier Tracking Threshold
Noise Figure
Dynamic Range
Max Input Signal
Spurious Response
Ranging Channel
Bandwidth
Delay
Delay Variation
Turnaround Ratio
Command Channel
Subcarrier Frequency
Uplink Data Rate
Bit Error Rate (BER)

1763-1840 MHz

+ 140 kHz

-125 dBm with 35 kHz/s sweep

-127 dBm

4 dB max

60 dB min

+10 dBm

>60 dB below desired response with diplexer

<2.048 MHz

2.5 ps max

+40 ns max with +5 ns uncertainty
205/256

1.024 MHz

2 kbps

<10e-9 @ -118 dBm at 2000 bits/s, 1.00 radian mod index
<10e-9 @ -117 dBm at 4000 bits/s, 1.00 radian mod index

Outputs Data Clock and Demod Lock

Output Interface Differential RS-422 (other formats optional)
Telemetry Outputs

Signal Strength 0to 5 VDC analog*

Frequency Offset 0 to 5 VDC analog*

Converter Voltage 0 to 5 VDC analog*

Receiver Lock +5 + 0.5 VDC locked*

CDU Lock 0 + 0.5 VDC locked*

*Option for RS-422 digital output is available.

Receiver Power Requirements

Voltage +28 + 6 VDC

Power 5 W max

Reverse Polarity Protection No damage down to -40 VDC

Overvoltage Protection No damage up to +40 VDC

Current Limiting 500 mA max

Isolation 1 Mega-Ohm min between power or return to chassis
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USGLS™ Transponder

Physical Characteristics

Size 5.5” x5.5” x 2.96”

Mass 4 lbs (without diplexer), 1.8 kg
Environmental Conditions

Radiation 100 krads
Vibration 20 G rms
Pressure 10E-5 Torr to 1 Atmosphere
Humidity 0 to 100% Without Condensation
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Note: Figure contains a diplexer on a common baseplate. This configuration is optional, contact Space Micro if more
information is desired on this option.
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