Testing Digital Ground Terminals
and Their DIFI-Capable Components

Example Digital Ground Terminal Configuration

User Tx DIFI Tx Analog Tx Upconversion,

Amplification, etc.

>

IF Converter

Analog RXx Downconversion,
< e .
Ampification, etc.

RED = User Data GREEN = DIFI Traffic BLUE = Analog Traffic

Testing a Digital Modem

User Tx DIFI Tx Receive streams and analyze packets.
Generate & transmit new streams.

User Rx Apply channel effects on received streams and
send back to modem.

Testing an IF Converter

DIFI Tx Analog Tx | ﬂw

lococvcoo®@@®

§ Analog Signal Analyzer )

Receive stream, analyze packets.

Generate new streams.

_ IF Converter
Apply channel effects on received DIEI Rx Analog Rx

streams, send back to IFC. <

© IS

Waveform Generator

Hardware-in-the-Loop (HWIL) Channel Simulation

User Tx DIFI Tx Analog Tx Upconversion,
> Amplification, etc.

Digital IF
Modem Converter
User Rx Sim Rx DIFI Rx AUEUTNRYE Downconversion,

S <---- - Ampification, etc.
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DIVA-D Channel Simulation
Current & Future Features

Additive White
Gaussian Noise

/ \ AWGN
> > >

frequency frequency frequency

Time-varying
Doppler Shift

< >

Time-varying
Attenuation

A

Network Impairment: N packets lost per T seconds

N \ N

Future Sim: Scripted Doppler and Attenuation for Relative Satellite Motion

Pkt | Pkt | Pkt kt = Pkt | @ Pkt kt @ Pkt kt

Use measured data or create
your own motion scenario for
the satellite and terminal.

Future Sim :
Scintillation and Jamming Simulation

When strategic terminals employ DIFI, DIVA
can emulate contested environments to certify
Anti-Scintillation and Anti-Jam (AS/AJ)

requirements.
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DIFI Certification with DIVA-D

Certifying DIFI Sources:
Signal Generator, Digitizer-ADC

Command (RX} 0
Command (TX) 12 919 126

Validate Packet Fields |

DIFI Signal
Generator —

IMMAND INFORMATION

M 6.52e+7 Hz, A2380dB
-95.11 dBFS/Hz

Check packet formats with

Monitor feature.

DIFI Output
© IS Input Signal Digitizer- Stream

Waveform Generator ADC

Stream ID 550
Tones

STREAM SETTINGS. 550 MSPS, 16 BITS, INFO_CLASS 3 + BPSK
Information Class 3 (Data + Flow Control; Real Time TSF) v QPSK
8PSK
16APSK
32APSK

Source 72 D.1C 5000

Destination 172.16.0.10:4000

Sample Rate 550 MSample/Sec v

Earliness ps v

. — Configure desired waveform(s).
Bit Depth DIVA can now generate one

stream w/multiple waveoforms.
Configure stream parameters

including: O
e Slt y D DIFI Input Analog =oe
S oredm Stream _ Lol Cutput Signal =228
-SampleRate  ~  HEEOEREAN. IR - - — - — — — DAC > ===
- Bit Depth O-------O.
\Analog Signal Analyzer/

Certifying DIFI Modems

DIFI Output Stream

IP Input Stream

Digital
Modem

DIFI Input Stream
é ___________

DIFI Input
SUEEND ¢ e, o990
DIFI Out
F————-—---- put
Stream _» r: —-16.98 dBFS, Bw: 326.69 MHz, Freg: —150.43 MHz
----- 1
DIFI Input J.
Stream 2

er Spedral Density (dBFS/Hz)
| | | | | |

Pow

9

Configure multiple streams and transmit them. Receive
the combined stream and analyze the multiple carriers.

View Power Spectrum and
make measurements with
markers.

Recorder

DIFI Input Stream

gty sl N Spectrum

Analyzer

Modulator testing: use DIVA monitor feature to
check packets, and analyze data with the power
spectrum and/or constellation feature.

Demodulator testing: generate streams
representing test waveforms; can also send
back data received for loopback testing.

DIFI Output
Stream 1

DIFI Input
Stream

DIFI Output
Stream 2

|
|
|
D i 1
|
|
|

DIVA can create a single stream with multiple carriers.
Receive the channelized streams and analyze each carrier.
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