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e Complete ReceivetRF to Bits
A single-box solution that includes downconversion, demodulation, and bit synchronizatio

e Space Time Coding (STC) with SOQPSK Mode
Space-Time Coding (STC) operates with Quasonix STC-enabled transmitters to eliminate
caused by transmit antenna pattern nulls duarntemterinterference

e Low Density Parity Check (LDPC) Coding with SOQPSK Mode
Low Density Parity Check coding operates with Quasonix LDPC-enabled transmitters to i
by up to 9 dB, while still using 22% less bandwidth than PCM/FM at the same payload dat

e Data Quality Encapsulation (DQE) and Data Quality Metric (DQM)
Data Quality Encapsulation (DQE) is a process of bundling Data Quality Metric words with
including a sync word to aid BSS time alignment; built-in real-time DQM display

&KDVV LV B B -

dropouts

ve link n
e

load dat

e Best-Channel Selector (BCS)
Combiner data output seamlessly selects the best channel (Channel 1, Channel 2, or Pre-
Diversity Combiner) based on DQM

pction

e Built-in Integrated Three-channel Spectrum Analyzer
Spectrum analyzer shows frequency domain view for up to three channels simultaneously

&HUWLILHG

e Optional Adaptive Equalizer
Powerful decision-directed equalizer mitigates multipath distortion

e PreDetection Multi-Mode Diversity Combiner
Provides Maximal Ratio Combining with gain virtually indistinguishable from theory. Also f¢
revolutionary dynamic time alignment function which increases the allowable time skew bg
by over 1300 nanosecdmdsre than 60 bits at high bit rates!

es a
en chan

e Built-in Playback Demodulator
IF Inputs for each channel, 75 kHz to 20 MHz, or 70 MHz with selectable SAW filter

e Simultaneous RS-422 and TTL Outputs with All Units
One RDMS does italb need to order separate output options

e Tuning Range from 200 MHz to 5250 MHz

$00 4XDVRQL[ U ‘ ; :
SURGXFWV DUH X Optional contiguous tuning from 200 MHz through 2500 MHz and 4400 MHz through 5250 z

'HSW RI &RPPH

BRI /W GiLiasoNiX.com
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¢ Versatile Rack-Mount Enclosures
/HIDF\ 8 RU -nmdount chagsiB Nouses one or two receiver channels covering P, lower L, upper L, full
bands per channel

or multif

e Easy Field Upgrades
Available software and firmware updates may now be installed by the customer on-site

e Best SOQPSK-TG Detection in the Industry
5'06f WUHOOLY GHWHREWORY ILRPREBRY¥IHFPHQWYV RI G % -Bychbbl BdiddtoRs Y W KH

e True Trellis Demodulation in all ARTM Modes
Provides true multi-symbol trellis detection in all three ARTM modes for optimal demodulation

e 3.5t0 5 dB Improvement in PCM/FM Performance
Improves BER performance by 3.5 to 5 dB over the best single-symbol demodulators, to within 0.2 dB of the t etical lir

e Enhanced Modulation Index Tracking* for PCM/FM
ODLQWDLQV VXSHULRU %(5 SHUIRUPDQFH HYHQ LI WKH UHFHLYHG JQDO
breakthrough for tracking legacy analog transmitters (*patented)

e Automatic Phase Noise Compensation
Optimizes demodulator performance for use with legacy TM packs and transmitters with excessive phase nois an enge
automatically, when needed, to provide optimal performance

e Lowest Noise Figure
Typical 3.5 dB noise figure bests all other ARTM receivers on the market, hands down

e Rapid Synchronization
Synchronizes up to 100 times temtelr maintains sync at lower sigmaise ratiosthan any other ARTM demodulator

Combiner OFFTwo Independent Receivéiwvo Control Windows

Channel 1 Channel 2
A
~
i e iy CUAsONxOOO00 - - ’
= [ 0002000

SYNCHRONIZER

— 3RD GENERATION
RDMS™
B |
o
RECEIVER

DEMODULATOR
SYNCHRONIZER

Channel 1 Combiner Channel 2

Aux Analog Outputs Combiner | & Q Outputs
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70 MHz Ikputsfor each Channel Combiner IF Output
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QU ASONIX 6025 Schumacher Park Drive | T:- 513-942-1287 | WWW. quason[x. com
2 Pl West Chester, OH 45069 F: 513-942-7812 © 2021 Quasonix, Inc.
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8 TRXFKVFUHHQ &KDVVLYV
<RX KDYHQTW VHHQ D WHOHPHWU\ UHFHLYHU OLNH WKLV
Intuitive, Full Color, 7-Inch Touchscreens

Dual 7-inch touchscreens allow the operator to display the appropriate eye pattern or constellation fo articular
waveform mode, AND the spectrum image associated with the mode

More Clock and Data Outputs
7ZLFH DV PDQ\ FORFN DQG GDWD RXWSXWV DV D 8 5'06&

More Analog Outputs
Additional high speed DAC outputs and auxiliary analog outputs on each channel

7-Inch Touch Screens

3U Back Panel

WWW.quasonix.com
© 2021 Quasonix, Inc.

6025 Schumacher Park Drive | T: 513-942-1287

F:513-942-7812
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in one window
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Adaptive Equalizer Option

WITHOUT WITH
Adaptive Adaptive
Equalizer Equalizer

Improves Reception in Multipath Chann

Adaptive Equalizer combats Multipath Fading with Digital Signal Processing

NEW! Uses decision-directed feedback to tackle harsh channels and provide cleaner results
Available in Tier 0 (PCM/FM), Tier 1 (SOQPSK-TG), Tier 2 (ARTM CPM/Multi-h CPM), BPSK, QPSK,
DPM, and SOQPSK/LDPC modes of operation

Works with your existing transmitter, no matter what brand it is

$YDLODEOH DV D SURJUDPPLQJ XSJUDGH WR PRVW 4XD QL[ 5

Without

) ) Multipath

With

‘ ‘ Multipath

With
Multipath

- - AND
Adaptive
5'06E :LWK $GDSWLYH Equalizer

Equalizer Option
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BUREOHP 6LJQDO 'LVWRUWLRQ GXH WR 0XOWLSDWK )DGLQJ

Reflections can add or subtract to create multipath fading
Cannot be solved with more power

6ROXWLRQ 5HGXFH 'LVWRUWLRQ ZLWK $GDSWLYH (TXDOL]JHU

$GYDQWDJHV RI WKH 4XDVRQL[ $GDSWLYH (TXDOL]JHU 6ROXWLRQ

Reduces effects of Multipath Fading
Improves overall link availability

Receiver Configuration
Compatible with standard telemetry applications and installations
No training sequences are required
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'DWD 4XDOLW\ OHWULF '40

Data Quality Metric (DQM) is embedded in the PCM stream and based on statistics developed deep in the

demodulator. It is calculated directly from BEP. The use of a Likelihood Ratio leads to maximum likelih BSS
algorithms.

DQM Accuracy Verified Under Various Channel Impairments
AWGN:-static level
AWGN-dynamic level (step response)
Dropouts
Inband and adjacent channel interference
Phase noise
Timing jitter
Static multipath

Dynamic multipath (similar to break frequency
test)

Correlation of DQM to BER

Note combiner
improvement

O

le-5 —>

le-3 —>
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'‘DWD 4XDOLW\ (QFDSVXODWLRQ '4¢(

Data Quality Metric (DQM) is embedded in the PCM stream and based on statistics developed deep i
demodulator. Data Quality Encapsulation (DQE) bundles payload data with its DQM to give the Best S
D YDOLG EDVLV IRU 3%HVW ~

p the
e Selec

A4XDVRQL[ '4( )RUPDW BEP LR DQM | Q
Header 05 100 0 OOO
16-bit sync pattern (OXFAC4) 1E-01| 1.11111E-01| 5211 0.95
MSB first: 1111101011000100
16bit ID word (format TBD) 1E-02| 1.01010E-02| 10899 2.00

16:bit DQM = min(round(-log10(LR) / 12 * (2A1@)), 2716 - | 1E-03| 1.00100E-03| 16382 3.00
16-bit unsigned integer, ranges from 0 to 65,535 ) )

Likelihood Ratio (LR) = BEBEP) 1E-04| 1.00010E-04| 21845| 4.00

Easily reversed: 1E-05| 1.00001E-05| 27307 5.00

LR =10%-12 * DQM/ 2"16) 1E-06] 1.00000E-06| 32768| 6.00)

BEP=LR/(1+LR)

4 LV GHILQHG DV WKH 38VHUYTV 'abE-07| 1.00000E-07| 38229 7.00

Q=12*DQM /65536 _ _ 1E-08| 1.00000E-08| 43691 8.00
Represents the exponent of 10 in the LR, which
Payload Data 1E-10| 1.00000E-10| 54613| 10.00]

User selectable length, defaults to 4096, except for STC mode

where the default is 3200 bits, and SOQPSK/LDPC or STC/I=E~":E’7'1‘1 1.00000E-11] 60075| 11.00

mode, where the default is the selected LDPC block size 1E-12| 1.00000E-12| 65535/ 12.00
Network BW Expansion of ~1%

BERT Chart Recorder View
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Quasonix makes great receivers, but even the best receiver may be limited by range, obstacles/shadinge atdtipa terferet

7TKDWTV ZKHUH GLYHUVLW\ FRPHV LQ 8 Varfidg RiX@psrats pathdedd Slamaticaly wu
UHGXFH WKH OLNHOLKRRG RI 3GDWD GURSRXWV" 7KH 5'06E VX®BISR GL)
innovative Best Channel Selector (BCS), and between multiple rackmount receivers connected to a Best Sourcef@@ector (B
through our groundbreaking Data Quality Encapsulation
4XDVRQL[ %HVW &KDQQHO 6HOHFWRU %&6
The BCS selects the best data from Channel
Channe?, and the Combiner on-byift basis,
based on data quality.
Preserves Combiner gain when possible, remedies Combiner issues if they occur
'LYHUVLW\ FRPELQLQJ LQ WKH 5'06C& S-kcRedp&tibl diver&itd Bepdnpimy\on fhe) sydtd XHQF
antenna configuration. The Combiner udeteptien maximal ratio combining to synthesize a composite signal fro
Channel 1 and Channel 2 input signals.
This approach provides up to 3 dB performance gain when the only channel impairment is noise. But the Com r may st
the face of other common channel impairments like multipath and interference. Since the BCS selects the ¢hg | with the
GDWD TXDOLW\ LW SURYLGHV D UHFHLYHU RXWSXW WKDW L VtioMK H VW .
7LPH FRUUHODWHRY DORRZAHIRKDQQHO VZLWFKLQJ
No dropped or duplicated data. Correlation is exceptionally fast and robust, due to small and predictable delay tween ir
receiver channels. The result is superior dynamic performance, handling dropouts and fast fading with ease.
Optimized selection accounts for statistically dependent errors
The optimal selection strategy for statistically independent sources may backfire if sources have correlated err| which is
inevitable with the Combiner and its source channels (Channel 1 and ChanAeiritikeTae 8C&nal BSSNQR ZV’ KLV
DQG VLPSO\ VHOHFWYVY WKH EHVW FKDQQHO 7KLV VWUDWHJI\ JXDUO HHV

2XWSXWV FRPSRVLWH 5'06CE '40 DQG GDWD YLD '4(
Facilitates range-wide spatial diversity, using a single data stream per receiver (on the Combiner clock and da gnals).

(( WHUQDO &4RUUHODWLQJ %HVW 6RXUFH 6HOHFWRU %66

A correlating BSS creates the best signal source from multiple
receiverdoutputting data that is better than any individual input
source, automatically and transparently.

Correlates sources across almost unlimited range
A wide range of source arrival delays are handled, potentially up to
multiple seconds.

Optimal selection using DQM removes bit errors anywhere in

the data stream

All correlated input sources contribute information to the output
data. This results in a large improvement in data quality because
most bit errors are uncorrelated across diverse sources. Typical
improvement is a factor of 1000x in bit error rate with three
sources. Best of all, it does not require any input source to be error
free!

IHWS$FTXLUHTV $GYDQFHG UHO|I
6RXUFH 6HOHRHBWEU $
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7THOHPHWU\ RYHU ,3 70R,3

AXDVRQGH@ 5'06E WLIJKWO\ LQWHJUDWHYV 1HWS$FTXLUHTV 70R DSD
PCM data into IP packets at the receivet.*THE35'06 E RIIHUV VLPXOWDQHRXYV 34 DQG
with separate RJ-45 connectors for network control and data output.

Maximum flexibility to support diverse network protocols and packet formats
Both UDP and TCP protocols are available, including selectable standard configurations for RCC 218-07 (RTP non-RT

soon RCC IRIG 106 Chapter 10.
Integrated DQM support ensures that IP packet begins with frame-aligned DQM header
Low data transport latency and high throughput achieved through the wess-tifreeroperating system

Ease of Use

Convenient Web-based graphical user interface (GUI) ptowvedesTéidlP configuration, control, and status. Netwo
Tune capability performs automatic measurement and compensation for uncertain or varying network delay ang
input channels support automatic bit rate detection and IP packet size auto-configuration.

to-
er. PCM

Unrestricted network mesh topologies supported including using UDP multicastciemtditGP for simultaneously
sending data to multiple network destinations

Network redundancy and fault tolerance using multiple network routes and simultgtieates/ata transmission

Advanced Networking and Security

Fully configurable network parameters include DSCP/DiffServ Quality of Service, IPv4/IPv6, MTU, link sheesl, e becurity |

include integrated firewall with port blocking, Faghentidation and user permissions, encrypted managementdittc[isil@e, au
logging, and support for IPv6.
BERT capability as well as integrated self-test and diagnostics

5'06E VXSSRUWYV VLPXOWDQHRXV 3&0 DQG 70R,3 FRQQH LRQV
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/IRZ "HQVLW\ 3DULW\ &KHFN /'3& (UURU &l HFW
Quasonix is the only vendor in the market offering LDPC encoding and decodin serial
streaming telemetry. This approach yields nearly triple the communications ran( et it can
so with 22%, or even 34%, less bandwidth than conventional PCM/FM. Payload rates up
35 Mbps are supported.
Improves Link Margin by 8.8 tc
9.4 dB at BER = le-5
Link margin improvement is
equivalent to nearly triphing
operating distance on your
telemetry link
Fully Integrated Forward Error
Correction System
Transmitter automatically
synthesizes expanded tweair
bit rate for encoded blocks and
receiver seamlessly converts back
to continuous output at the user bit
rate; Operation is completely
transparent to data devices
The IRIG standard calls out six variants of LDP@llcogiebinations of two different inf
mation block sizes (k=4096 bits and k=1024 bits) and three different code rates (r L r=2/3,
r=4/5). The larger block size offers better decoding performance in a static channg t may w
less well in a dynamic channel with fast fading or other impairments. Lower code also pre
vide better decoding performance at the cost of increased occupied bandwidth.
Already own Quasonix equipment?
The LDPC feature can be retrofitted to most Quasonix transmitters and receivers. tact

Quasonix for details.

(WKHUQHW 9LD 7HOHPHWU\ 6\VWHP

5HGHILQH WKH 3/RFDO” LQ /RFDO $UHD 1HWZRUN :LWK WKH 4XDbWR({ (WKF
your ground station LAN, just like any other computer or Ethernet appliance. With an Ethernet switchuncgour test le, yo
connect cameras, Voice over IP, computers, etc. to your network on the ground.

High Speed Ethernet Traffic Over Telemetry Links
Ethernet telemetry data rates up to 40 Mbps using standard Ethernet protocols
(Bidirectional protocols require a bidirectional RF link.)

Enables Ethernet Data Transmission for a Wide Variety of Applications
Multimedia streaming, data source selection, data source isolation and forwarding, source rate and codiag cont

channel impairments, network extension, Voice over IP (VolP), COTS based Ethernet products such as Industri
Devices and data recorders

reactiol
ontrol S

Complete Telemetry System

$Q (WKHUQHW VROXWLRQ SDFNDJH WKDW LQFOXGHYVY DQ LQWHJUDW 4 XD

7THOHPHWU\ 5HFHLYHU IRU WKH GRZQOLQN 7KH XSOLQN LQFOXGHYV ,07(
Receiver

Supports all TCP/IP Packet Types

Streaming UDP packets, TCP connections, ICMP and SNMP messages are all passed over the air. Connectiong@ii@nted tra

requires a bidirectional link.

11
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Space Time Coding Solution

3UREOHP -BQXRHQQD LQWHUIHUHQFH’

Upper and lower antennas are required to provide LOS path during aircraft maneuvers
Signals can cancel each other, creating antenna pattern nulls

6ROXWLRQ 6SDFH 7LPH &RGLQJ 67&

$GYDQWDJHV RI WKH 4XDVRQL[ 6SDFH 7LPH &RGLQJ 6ROXWLRQ

(OLPLQDWHY OLQN RXWDQNWHRODOVEHGRE\OMRH 2WZR
Improves behavior of received signal power
Improves overall link availability

Two transmit/One receive configuration
Compatible with standard telemetry applications and installations

STC signal spectrum is the same as SOQPSK, with minimal bandwidth expansion (4%)

$YDLODEOH DV D VRIWZDUH XSJUDGH WR 4XDVRQL[ 5’06 7THOHPH

Note: Quasonix dual transmitter required.

12

lllustrations and flight test data used with permission of #ie duthbksQ D O O\ S XHriH
&RGLQJ IRU $HUR Q D X-VExpermentalHResdI By\wiidchaeBHIcd, \Brigham
University, and Kip Temple, Air Force Flight Test Center, Edwards AFB, California,

Proceedings of the International Telemetering Conference, Las Vegas, NV, October, 2011.
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%LW (UURU 5DWH 7HVWLQJ

User-selectable Pattern

PN6, PN9, PN11, PN15, PN17, PN20, PN23, PN31

6LPSOLILHG

Any fixed-length pattern from 2 to 32 bits

Standard Operating Modes

Continuous
Single
Repeating

% (57

%ORFN 'LDJUDP

Test Termination Selection
Bit count limit

Error count limit

Time limit

Loggable text results
Human-friendly
Excel-friendly

Accurate measurement even above 40% bit error rate Automatic data inversion detection

Example display with a fiv
(5) second repeating test.
asterisk * after the Error R
indicates the data is inver

D

An
ate
ed.

ER Time

#!1 0:00:00:03.772
#!1 0:00:00:04.023
#!1 0:00:00:04.276
#! 0:00:00:04.527
#!1 0:00:00:04.779
>>> 0:00:00:05.000
#!1 0:00:00:00.251
#! 0:00:00:00.503
#!1 0:00:00:00.757
#! 0:00:00:01.011
#1 0:00:00:01.263

Bit Count
3.773e+07
4.023e+07
4.276e+07
4.528e+07
4.780e+07

5.000e+07

2.512e+06
5.032e+06
7.574e+06
1.011e+07
1.264e+07

Error Count

NNN NN

NNNOO

Error Rate
5.301e-08*
4.971e-08*
4.677e-08*
4.417e-08*
4.184e-08*
4.000e-08*
0.000e+00*
0.000e+00*
2.641e-07*
1.978e-07*
1.582e-07*

13
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6\QFKURQL]DWLRQ 2YHUYLHZ

Quasonix is the only vendor in the telemetry market offering trellis demodulation in all ARTM modes. Not only dg
yield BER results that are less than 0.2 dB from the theoretical limits, but it brings unprecedented synchronizatid

his appi
prformar

6\QFKURQL]DWLRQ 7LPH

The entire Quasonix receiver and demodulator product line offers extremely fast synchronization in all modes. g ellis-ba
synchronization engine provides sync times as short as 100 bits on average.

6\QFKURQL]DWLRQ 7KUHVKROG

2Q0\ 4XDVRQL[ FDQ VKRZ VI\QFKURQL]DWLRQ WLPHYV DW QHJDWLYH 1 YD
that can operate in this region. Our ability to achieve synchronization at such low signal to noise ratios means t ecan
ELW FRXQW LQWHJULW\ WKURXJK HIWUHPHO\ GHHS IDGHV 7KEkeXr®d O ZN W
fading conditions, thereby eliminating the long data outages that occur when the crypto devices lose sync.
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1U 3U
Channel 1] Channel § Combingr Channgll Channgl2 Comb
Receiver Connector Connector Connector Connector Connector Connector
Nomenclature Number/pin | Number/pin | Number/pin | Number/pin | Number/pin [ Number/pin
Clock A J1l J15 J25 Jl J26 J51
Data A J2 J16 J26 J2 J27 J52
Clock B J9/14 J9/19 J9/25 J6 J31 J56
Data B J9/15 J9/20 J9/24 J7 J32 J57
Clock C - - - J11 J36 J61
Data C - - - J12 J37 J62
Clock D - - - J16 Jal J66
Data D - - - J17 J42 J67
DAC A J5 J19 J29 J3 J28 J53
DAC B J6 J20 J30 J8 J33 J58
DAC C J11 J13 - J13 J38 J63
DAC D J12 J14 - J18 J43 J68
AGC OUT J3 J17 J27 J9 J34 J59
AM OUT J4 J18 J28 J4 J29 J54
AUX ANALOG A Ouit - - - J14 J39 J64
AUX ANALOG B Ot - - - J19 Ja4 J69
IFIN J7 J21 - J21 J46 -
IF Out J8 J22 J32 J24 J49 J72
70MHz Mod out - - - J22 J47 J72
Ones Detect J9/16 J9/21 J9/23 J5 J30 J55
Demod Lock J9/3 J9/8 J9/11 J10 J44 J60
SDI J9/4 J9/9 J9/10 J15/1 J40/1 J65/1
RS422/Clock A p J23/1 J23/5 J23/9 J20/1 J45/1] J70/]
RS422/Clock A n J23/14 J23/18 J23/22 J20/14 Ja5/14 J70/]
RS422/Data A p J23/2 J23/6 J23/10 J20/2 JA45/2 J70/3
RS422/Data A n J23/15 J23/19 J23/23 J20/15 JA5/15 J70/1
RS422/Clock B p J23/3 J23/7 J23/11] J20/3 JA5/3 J70/
RS422/Clock B n J23/16 J23/20 J23/24 J20/14 JA5/16 J70/]
RS422/Data B _p J23/4 J23/8 J23/12 J20/4 J45/4 J70/4
RS422/Data B _n J23/17 J23/21 J23/25 J20/17% JA5/1} J70/1
RS422/Clock C p - - - J20/5 JA5/5 J70/5
RS422/Clock C_n - - - J20/18 J45/18 J70/1§
RS422/Data C p - - - J20/6 J45/6 J70/6
RS422/Data C n - - - J20/19 J45/19 J70/19
RS422/Clock D p - - - J20/7 JA5/7 J70/7
RS422/Clock D n - - - J20/20 J45/20 J70/2(
RS422/Data D p - - - J20/8 J45/8 J70/8
RS422/Data D n - - - J20/21 JA5/21 J70/21]

ColorLegend | 75: BNC | MDM-25 - MMCX] :BNC | DB9 |
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RDMS PART NUMBERS

5DFN ORXQW 5'06E 3DUW 1XPEHULQJ ([DPSOH

o
o
m

QSX - RDMS- 3 R1D - % 0 -

Standgrd Frequency
Prefix Band Code
R: Receiver/Demodulator/Synchronizer (Refer to
D: Demodulator (70 MHz only, WITH IF filters) band table)
F: Combiner/Demodulator (70 MHz only, WITH IF filters) Mode
G: Combiner/Demodulator (0.5 MHz-20.0 MHz, 70 MHz) NO IF Extended 1:Yes
P: Demodulator (0.5 MHz-20.0 MHz, 70 MHz) NO IF Tuning: 0:No
dulator/ 1: Yes *SOQPSK-TG
gerql%rgnizer Chassis 0:No "SOQPSK-LDPC
4 R1D: 1U Rackmount *SOQPSK-STC

R3D: 3U Rackmount

Options, separated
by hyphens
(example Adaptive
Equalizer)

4/NOd—1

—1SdO0S—1—
oeba1—-O

)

>

o

=4

dO NLHV—I-

Channels
1: 1 RF input, 1 baseband output
2: 2 RF I/Ps, 2 bbnd O/Ps (no combiner)
3: 2 RF I/Ps, 3 bbnd O/Ps (incl. combiner)

<RX &$1 KDYH LW DOO

,PDJLQH ILYH IUHTXHQF\ EDQGY DOO LQ D FRPSDFW 8 SDFNDJH DR

ZLWK 4XDVRQL[] ([WHQGHG 7XQLQJ 5DQJH RSWLRQ RXU UHFHLYHU
*+] WR *+] PHHWLQJ RU H[FHHGLQJ WKH UDQJH RI

7KLUG *HQHUDWLRQ 8 &KD
6DPH UHOLDEOH 4XDVRQLJ[ {

8 TRXFKVFUHHQ &KDVVLV?

6DPH 5'06E IXQFWLRQDOLW\ DV WKH 8
ZLWK WKH FRQYHQLHQFH RI WRXFKVFUHHQV
DQG XQSDUDOOHOHG RXWSXW FDSDELOLW\

$YDLODEOH 2SWLRQV

Option Option Description
14 14 SAW filters (adds 70 kHz, 1.4, 3 6,
14, and 28 MHz filters) 0'0- &DEOHYV

The RS-422 connectors must be connected to a 12 twisted pai
_ _ cable, such as a Glenair7dB2-25CS4K1-36MCN. This particuld
EQ | Adaptive Equalizer cable is 36 inches or 3 feet long. Other lengths are available.
K7 | K7 Viterbi Decoder (k=7 rate 1/2) | LRWH 2QO\ WZLVWHG SDLUV DUH XV
5'06E XVHV DOO WZLVWHG SDLUV

CS Cybersecurity

IP Telemetry Over IP
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Characteristic

Specification

Receiver Section

Type

Dual-conversion superheterodyne

Input RF Frequency

Refer to page 17

Tuning resolution

Tunes in 62.5 kHz increments, to the 70 MHz IF output; after the 70
output, receiver tunes in increments of less than 1 Hz

Frequency stability

1 ppm over tempédraipine per year aging

Reference oscillator

20 MHz

Noise figure

3.5 dB (typical), 5 dB (maximum)

LO phase noise, measured at 70 MHz IF o

Litput -115 dBc/Hz @ 1 MHz offset

Maximum RF input

+20 dBm (+10 dBbafuf)C-

Available gain (to 70 MHz IF output) 114 dB
Gain control 128 dB control rduvsgr; selectable: AGC or MGC (AGC freeze)
AGC load impedance 1 KOhm

AGC time constant

Adjustable to any value from 0.1 ms to 1000 ms

First IF bandwidth

60 MHz (nominal)

IF rejection >90dB
Image rejection 70 dB
RF input impedance 50 ohms

VSWR

3:1 Max; 2:1 Typical

Second IF Section

IF frequency

70 MHz

IF output level, nominal (AGC mode)

Channel 1 and 2: 70 and 250 kHz bandwidths: -15 dBm
0.5 +4.5 MHz bandwidths: -10 dBm
6 and 10 MHz bandwidth& dBm
14- 40 MHz bandwidths: -15 dBm

Combiner: -5dBm
Channel 1 and 2 Mod Out: SUSRIBVS oly
IF output impedance 50 ohms

VSWR

2:1 Max; 1.5:1 Typical

IF bandwidths

250 kHz, 500 kHz, 1 MHz, 2 MHz, 4.5 MHz, 10 MHz, 20 MHz, 40 M
selection based on modulation type and data rate, with manual overr

Optional: 70 kHz, 1.4 MHz, 3 MHz, 6 MHz, 14 MHz, 28 MHz

Playback Demodulator IF In, Channel 1 and 2 Section

Input Center Frequency

.07520 MHz, 70 MHz through any SAW filter

Input Level

- G%P “ G%

Input Impedance

50 ohms, nominal

IF

utomatic
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Characteristic

Specification

Demodulator Section

Demodulator type

ARTM Tier 0 (PCM/FNBr | (SOQPSK-TGigr Il (Multi-h CPM)
Legacy suite: Analog FM, BPSK, QPSK, Offset QPSK (OQPSK), Asym
(AQPSK), Unbalanced QPSK (UQPSK), Asymmetric Unbalanced QPSK|
Digital PM, Space Time Coding (STC)

Bit Rates
(after LDPC encoding, if applicable)

Tier O:

Tier I:

Tier Il:

STC:

Legacy: 25 kbps to 23 Mbps in Analog FM, 25 kbps to 23 Mbps in BP
50 kbps to 46 Mbps in QPSK in 1 bps steps

24 kbps to 23 Mbps in 1 bps steps
100 kbps to 46 Mbps in 1 bps steps
1 Mbps to 46 Mbps in 1 bps steps
5 Mbps to 22 Mbps in 1 bps steps

Synchronization time

(Average, at BER =5)e- Tier O: 250 bits, Tier I: 389ieitd): 2,800 bits
Tier 0: -5.0 dB Eb/NO; RF Input (dBm): -115.0 (1 Mbps), -105.0 (10
Synchronization acquisition threshold | Tierl:  -4.0 dB Eb/NO; RF Input (dBm): -114.0 (1 Mbps), -104.0 (10 M
Tier Il:  -8.0dB Eb/NO; RF Input (dBm): -118.0 (1 Mbps), -108.0 (10
Tier 0: -10.0 dB Eb/NO; RF Input (dBm): -120.0 (1 Mbps), -110.0 (10
Synchronization dropout threshold Tierl:  -6.0 dB Eb/NO; RF Input (dBm): -116.0 (1 Mbps), -106.0 (10 M
Tierll:  -15.0 dB Eb/NO; RF Input (dBm): -125.0 (1 Mbps), -115.0 (10
Tier 0: 8.6 dB Eb/NO; RF Input (dBm): -101.4 (1 Mbps), -91.4 (10 Mbq
Sensitivity (BER =S)e- Tier I:  11.2 dB Eb/NO; RF Input (dBm): -98.8 (1 Mbps), -88.8 (10 M}
Tierll:  13.0 dB Eb/NO; RF Input (dBm): -97.0 (1 Mbps), -87.0 (10 M}

Bit Synchronizer Section

Input codes

NRZL/M/S, BML/M/S, RZ, DM-M/S, M2-M/S

Output codes

NRZL; or input code unaltered

Data and clock out

TTL (BNC) 42RS-

Lock detector out

TTL

Derandomizer

Standard IRIG 15-stage polynomial, selectable On/Off

Video Section

Video out (DC to 35 MHZz)

1U2 Quad wideband outputs: Ch1 and Ch2; Dual wideband outputs, Co

3U2 Quad wideband outputs: Ch1l, Ch2, and Combiner

Video filter bandwidth

User programmable

Output level

1 Vp-p nominal, 4 Vp-p maximum

Video de-emphasis

Selectable OffNTSC/PAL

Environmental Section

Operating Temperature

f& WR &

Non-operating Temperature

-20°Cto+70 C

Operating Humidity

0 to 95% (non-condensing)

Altitude

Up to 30,000 ft. (with the no displays options)

Physical Section

Size lUrackk RXQW FKDVVLYV " ZLGH "WDOO
3Urackk RXQW FKDVVLV " ZLGH " WDOO
. 1U: 11.4 Ibs. (dual-channel)
Weight 3U: 16.0 Ibs.
Power 100 to 240 VAC, 50/60 Hz

19

QPSK
QPSK),

" UL



5HLQYHQ
7THOHPHW

Photo Courtesy of SPACH

*DODFWLF +HDGTXDUWHUV $QWHQQD 'LYLVLRQ
6FKXPDFKHU 3DUN 'ULYH 6FLHQFH 'ULYH
‘HVW &KHVWHU 2+ ORRUSDUN &$

LQIR#TXDVRQL[ FRP DQWHQQDV#TXDVRQL[ FRP




