JlaGoparopHas padora.

«HccaengoBanue CIIYTHUKOBOI'0O KaHaJia CBA3N»

Heab padoThI: MoJIyueHHE OCHOBHBIX HABBIKOB PAOOTHI C MOJIEMaMU CITyTHUKOBOM
CBSI3H, PacueT ¥ ONPE/ICIICHUE BIUSHUS OTHOIIICHUSI CUTHAJI/IIIYM (ITOMeXa) Ha BEPOSITHOCTh
OIIMOKH JJIsI Pa3IMYHBIX BHJIOB MOJYJISIINU.

Onucanue obopynoBanusi: CTpyKTypHas cXxema JIaOOpaTOpHOM  yCTaHOBKH
MIPE/ICTaBJICHa Ha PUCYHOK 1. B ycraHoBke ucnosib3yercst COyTHHKOBBIM mMojmem DMD20
LBST, npousseneuubic komnanueir Comtech EF Data Corporation (CIIA).

TexHuyeckHne XapakTepUCTHKU MOIeMA:

e MomHOCTb BBIXOHOTO curHana ot 0 10 — 25 nbm.

e UYacrora Ha Bbixoae Mmozaema ot 950 1o 2050 MI'n.

e Bosmoxusie Buasl moayssiuii: BPSK, QPSK, OQPSK.

e MakcumanpHasi MOIIIHOCTH BXOJHOTO curHaia paBHa 30 1bm. MakcumalnbHas MOITHOCTh

BBIXOJIHOTO curHasia paBHa () nbwm.

Mopemsbl 0OecTieurBaroT CKOpOCTh mepenayu gaHHbix g0 20 MOut/c U Moryr
UCIIOJIb30BaThCs OllepaTopaMu MOOMJIBHOW ceTH i ciyTHuKoBod IP Tenedonun, mepenaue
BUJICO U300paXKEHUs U MPEIOCTABIECHUS J10CTyNa B ceTh VIHTepHeT.

KOHCTpYKIIMOHHO MOIEM COCTOUT M3 JIBYX TEUYATHBIX TUIAT (MUHIMAJIbHAS
KOH(HUTYpanus), ¢ BO3MOXXHOCTBIO TIOAKIIFOUCHHUS TUIAT, TPEeTHA3HAUYCHHBIX IS
JIOTIOJTHUTENBHBIX (YHKIMNA. MUHUMaNbHast KOH(QUTYpaIisl COCTOUT U3 TUIAThI

L-Band / IF wu mnarer Baseband Digital. [lonmonHuTebHBIE TUIATHI BKIOYAIOT B ceOs
Turbo Codec nnaTy u 0MHY U3 HECKOJIBKUX THUIOB MHTEP(ENCHBIX MMEeYaTHBIX IIaT. B nanHOM
ciydae 310 iata ¢ Ethernet uarepgeiicom.

JUis BHECeHHs MOMEXHM MHCIIONB3YeTCs TEeHEparop IOMeX: «IJIYHIMTEIb COTOBOTO
CUTHAJIa».

«[mymuTeny coToBOTO CHUTHAJA» TOAPA3ICISIOTCS Ha 3 THIIA, IO CIIOCOOY MOIaBICHHS
CUTHAJIA:

eCnyduHr - Ha MOOWJIBHOE YCTPOICTBO MOJAEeTCsl JIOXKHBIM CHTHal1 W ero paborta
HapyIIaeTcs;

¢ JI/ToC araka - oTka3 B 00CIy>KUBaHUH, KOT/Ia CUTHAJI MIEPEKPBIBAECTCS paAHONIOMEXaMu U

HE MOXKET HOPMaJIbHO OBITh IPUHSAT UJIH OTIIPABIICH;



® DJIeKTPOMarHUTHasE SKPaHUPOBKA - OOBEKT 3aKJII0YAeTCs B 3allIUTHBIN 3KpaH, KOTOPBIH
HE MIPOITYCKAET HU BXOAIINE, HM UCXOISIINE CUTHAIIBI;

B nmanmnoit mabopatopHoii pabore mpumensiercss ycrpoiictBo ¢ J[JloC-atakoii,
TeHepupyrolee paauornoMexu B auama3zonax dactor GSM 800/900/1800/1900 MI'nm u Ha
gactote 3G 2100Mr1.

Hwoke Ha mpeacTaBiieHbl OCHOBHBIC XapaKTEPUCTHKH JAHHOTO YCTPOHCTBA
Brixon CDMA\GSM:

e 01 930 10 970 MTI', MomHOCTEIO curaana 0 dbm.

e o1 1670 10 1960 MI';, MonHOCTRIO curnaia -10 dbm.
Brexon 3G:

e 0T 1800 10 2000 MI'1y, MOLIHOCTE curHaia -7 dbm

e 0T 2000 10 2170 MI'ny, MmomHoCTh curaaina — 10 dom

Brixon DCS\PHS:

e 0T 3580 10 4000 MI'ny, momHocTh curaaina -20 dbm

IpuHIUNUAJLHAA cXeMa JIa0OPATOPHOIl YCTAHOBKM:

FeHepaTop wyma

ATTEHMATO

Mep
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Pucynox 1. Cxema 1ab0paTopHOil YCTaHOBKH



«Moxaem» — MoneM cnyTHHKoOBOW cBsizm DMD20 LBST, «IIK ymp» - mepcoHabHBIC
KOMITBIOTEPHI, TpeIHA3HAUYEHHBbIC JJIs YNPaBICHHS MOJEMOM U TOAKIIOYCHHbIE K HUM
KOMMYTAallUOHHBIM Ka0eneMm, «ATTEHI0AaToOp» -  YCTPOICTBa BBIMOJHSIOMINE OCJIA0JICHHE
CHUTHAJIa C IIeJBI0 NPEAOTBPALICHUS MOJA4Yd HA TPUEMHHK CHUTHAJla YPEe3MEpPHO OOJbIION
MOIITHOCTH Y BBIBOJIA €r0 M3 CTPOS, a TAaKXKe JUIsl W3MEPEHUs] XapaKTePUCTUK MPU W3MEHEHUU
MOIITHOCTH BXOAHOTO curHana. Mcmomssyrotcs arrentoatopsl NAT-10-DC1, mpousBeneHnHbie
¢upmoii Mini Circuits, BHOcsimue conpotusienue 10 nb n nmeromue comporusienue 50 Om.
OHM MOAKIIIOYAIOTCS K TEHEPaTOpy IMOMeX, MPUEMHUKY, MepPeIaTIuKy MOJCMOB CITyTHHKOBOH
CBSI3U C MIOMONIBIO KOAKCHAILHOTO Ka0ellsl TIOCIIeIOBATEIEHO B KAXKIYIO JIMHUIO.

IMopsiiok BHINOJHEHUS PAdOTHI

st paboThI Ha TA0OPATOPHOM MAaKeTe COSNUHSIEM €r0 DJIEMEHTHI, COrJIACHO BBHIOPAHHOM
CTPYKTYPHOM cxeme, ClIeyeT y4ecTb, UYTO pa3beM C MOANUChI0 RX sBIseTCs BBICOKOYaCTOTHBIM
BXOJIOM IIPUEMHMKA, a pa3beM C MOAMUCBIO [X SBISAETCS BBHICOKOYACTOTHBIM BBIXOJOM
nepeaaTyrKa MojiemMa.

3areM TOJKIIOYAaEM TNHTAaHUE MOJEMOB U BKIIOYAaEeM MEPCOHAIBHBIA KOMITBIOTED.
OtkpeiBaecm Opaysep Google Chrome u B ampecHoit crpoke BBoauMm IP aapec momema, 3arem

HaxuMaeM kiapuiny Enter. 3atem nepexoaum mo cebuike Monitor and control. pucyHok 2

DMD20 Universal Satellite Modem

Introduction Password Setup IP Administration lonitor & Control

Introduction /

Introduction

——— Overview

L - AR = == J Radyne's new DMD20 Sateliite Modem breaks new ground in fiexibility, operation, and cost. With standards including

IDR, IBS and DVB, and covering data rates up to 20 Mbps, this 1RU duplex modem covers virtually all your sateliite IP
Telecom, Video and internet applications. Switch between spur-free 70/140 MHz operation and L-Band without any
configuration changes. It's all in the same box!

Better All Around

The extensive list of software options allows for the deployment of a modem with today’s needs while keeping an eye toward tomorrow. These options can be purchased and
then activated in seconds via the front panel. Additional hardware options like Turbo, Interface Expansion, High Stability and DC operation complete the modem's dynamic
feature coverage

The DMD20's impressive remote accessibility surpasses all others in the field. Remote control via your favorite Web-Browser, Radyne's trusted RLLP (Link Level Protocol), or
SNMP Ethemet include control of all the modem's features plus software maintenance. Additionally, the two-line backiit LCD can be supplemented with terminal software
running on a PC or laptop. The modem now presents its entire monitor and control functions on the big screen

Supported by Radyne’s extensive line of redundancy switches, converters, encoders, and decoders, the DMD20 can be built into any sateliite requirement. Compatability with
current modems, such as Radyne's DMD2401 and DMD15, are maintained for seamiess substitution and addition to your existing systems.

Highlights Options
= BPSK/QPSK/OQPSK/BPSK/16QAM Operation Hardware Options Include. Software Options Include:
= 2.4 Kbps to 20 Mbps, 1bps Steps
= FEC - Viterbi, Reed-Solomon, Sequential, Trellis, Turbo Product Code = Turbo = Data Rate Upgrades
= Configuration, Monitor & Control Features Fully User-Programmable = G703 Interface = L-Band Operation
= Excellent Spurious Performance = G 703IDR/ESC Interface = IDR, IBS
= Fully Comphant with IESS 308/309/310/314/315 = Ethemet 10/100 Base-T = 8PSK
= Optional DVB to EN301-210 and EN300-421 = High-Stability Reference SE-8 = 16QAM
= Web Browser Capabilities = DVB ASUSPI Interface = Drop and Insert
= Industry-standard Universal Interface Module = HSSlInterface = DVB
= Fast Acquisition = Sequential Coding
= 50 to 90 MHz and 100 to 180 MHz IF, and 950 to 2050 MHz L-Band in 1 Hz = DC Input Power 48 VDC
Steps = OM-73 Compatability

Standard Features Include: ReedSolomon, Asynchronous Overhead,
Automatic Uplink Power Control (AUPC), and Sateliite Control Channel

Technical Specifications Product Options Troubleshooting About Us Contact Us ©2006 Radyne Corporation

Pucynoxk 2. Introduction.

Broaum norun guest u maposb guest (pucyHox 3).



Connect to 172.18.100.1708

IMT Site
User name |ﬂ guest -
Password: | sssns

[CIremember my password

[ ok || cance |

Pucynok 3. OkHO aBTOpH3aLMH.
Jlns BBIOOpa MOAYJISIMY HA YIIPABJISAIONIEM KOMITBIOTEpE, MEPEXOIUM K HACTPOUKam
nepeaarynka Bo Bkiagky TRANSMIT, pasnen GENERAL / IF u B mapamerpe Modulation
BEIOMpaeM HeoOxoaumyto moayisinuto : BPSK, QPSK (pucynok 4), Ty xe MOgyasIuio u

YaCTOTy BBICTABJIsIeM U Ha puéMHuKe Mojiema Bo Bkianke RECEIVE, paznene GENERAL / IF
(pucyHok 4).

’ “ Monitor Block

€ X | [ 172.168.0.252/imt/monitor.htm# By =

MOD DEMOD
o TRANSMITON ms= MAJORALARM j f == SIGNALLOCK == MAJORALARM EVENT == POWER
== TEST MODE = MINOR ALARM jj § == TEST MODE == MINORALARM jj == FAULT == REMOTE

L ceneraL | IEXN DaTA | Reep-soLomon ] onc ] opu-Lne

TRANSMIT GENERAL / IF

Introduction | Password Setup | IP Administration | Sign Out

P4
DMD20/LBST Modem

Network Spec: Strap Code: 0
Frequency (MHz): 950.000000 Uplink Frequency (MHz): 14000.000000|
Power (dBm): [ 250 Carrier Control: AUTO V|

Spectrum: | INVERTED v | Modulation: QPSK__ v o
Spectral Mask: | INTELSAT.35 v | ompensation m): 0.0,

Technical Specifications ' Product Options ' Troubleshooting ' About Us ' Contact Us ' ©2006 Radyne Corporation
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Pucynox 4. Bxmagka TRANSMIT, pasnen GENERAL/ IF .



I onitorrock

€« X | [ 172.168.0.252/imt/monitor.htm#

Introduction | Password Setup | TP Administration | Sign Ouf

Rl

=
DMD20/LBST Modem

MOD DEMOD
# TRANSMITON = MAJORALARM j == SIGNALLOCK ®== MAJORALARM EVENT == POWER
== TEST MODE = MINOR ALARM jj § == TEST MODE == MINORALARM jj == FAULT == REMOTE

RECEIVE GENERAL / IF

Network Spec: CLOSEDNET v Strap Code: | 0

[EEguency AT Downlink Frequency (MHz): [ 10950.000000]
Spectrum:

Spectral Mask: weep Range (+/-KHz): | 25
Sweep Delay (sec): Reacquisition Range (+/-Hz): | 2500
Adj Carrier Power: Fast Acquisition: | DISABLED v

|

Eb/No Alarm Thrsh:

Carrier Input Level Limit:
RFM AGC Time Constant (msec): 1|

Technical Specifications | Product Options = Troubleshooting About Us = Contact Us  ©2006 Radyne Corporation

Pucynok 5. Bknagka RECEIVE, pasznene GENERAL / IF.
JIyist HaOJIFOIeHYS 32 CUTHAITLHBIME CO3BE3/IUSIMH Ha YITPABJISIOIIEM KOMITBIOTEPE,

HeoOxoaumo tiepeiiTi Bo Bkiaaky TEST, pasaen I/Q PLOT, a 3arem HaxkaTh kHOonky START.

 Monitor Block x

€ - X [[1172.168.0.252/imt/monitor.htm# e =

MOD. DEMOD
= TRANSMITON == MAJORAIARM ) == SIGNALLOCK == MAJORALARM) == EVENT == POWER
- == TESTMODE  mm MINORALARM J | == TESTMODE == MINORALARM |} m= FAULT == REMOTE

DMD20/LBST Modem
—

Introduction | Password Setup | IP Administration | Sign Out

TEST / 1/Q PLOT

Technical Specifications ' Product Options ' Troubleshooting  About Us - Contact Us | ©2006 Radyne Corporation
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Pucynox 6. Bxmaaka TEST, pasmen 1/Q PLOT.



Jlns HaOmroieHrs 3a CIEKTPOM Ha YIIPABJIAIOIIEM KOMIIbIOTEpE, HE0OOX0IMMO MEPerTH BO

Bkianky TEST, pasznen SPECTRUM PLOT, a 3atem Haxkats kHoniKy START.

g X | [ 172.168.0.252/imt/monitor.htm# W2 =

Introduction | Password Setup | IP Administration | Sign Out

Ruifes (— T nuonAunl) T SIGNALLOCK = MAJORALARM) == EVENT == POWER
> == TEST MODE = MINOR ALARM == TEST MODE — MINOR ALARM §J === FAULT w== REMOTE
DMD20/LBST Mod:

PATTERN | CARRIER [}

TEST / SPECTRUM

AVERAGING S

Technical Specifications Product Options = Troubleshooting  About Us  Contact Us ©2006 Radyne Corporation

252/imt/monitor-htm#

Al NN ¢ A

Pucynok 7. Paznen SPECTRUM PLOT Bknanku TEST.

M3Mmensis 3HaueHnsT MOITHOCTH BBIXOQHOTO curdaia ot -5 n1bm no — 10 n1bMm Bo BKianke

TRANSMIT, paznen GENERAL / IF pucynoxk 8

€« X | [ 172.168.0.252/imt/monitor.htm# s =

m U TRANSMITON. == MAIORALARN) (= SIGRALLOCK = MAJORALARN EVENT == POWER
- = TESTMODE ~ wss MINOR ALARM Jj | == TEST MODE = MINOR ALARM JJ == FAULT == REMOTE
DMD20/LBST Modem

Introduction | Password Setup | IP Administration | Sign Out

TRANSMIT GENERAL / IF

Network Spec: CLOSEDNET v strap Code: o
2 950, mmyﬁ Uplink Frequency (MHz): [ 14000.000000
Power (dBm): -25.! Carrier Control: |AUTO v
pectrum: “INVERTED ¥ | Modulation: aPsK_ v
Spectral Mask: INTELSAT.35 v Compensation (dBm): 00)

Technical Specifications | Product Options | Troubleshooting | About Us ' Contact Us | ©2006 Radyne Corporation
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Pucynok 8. Bxianka TRANSMIT, pa3zzen GENERAL / IF.
[Mpucrynaem k cHsatuo 3HadeHwid, B pazgene VOLTAGES skmagkn MONITOR

(pucyHok 9),



) Monitor Block

x

< X | [} 172.168.0.252/imt/monitor.htm#

Rufte

-
DMD20/LBST Modem

MoD DEMOD
= TRANSMITON mm MAIORALARM | {5 SIGNALLOCK  mm MAJOR ALARM| EVINT == POWER

m= TESTMODE  mm MINORALARM || m= TESTMODE  mm MINORALARM || mm FAUIT == REMOTE

fa 77

Introduction | Password Setup | IP Administration | Sign Out

MONITOR / VOLTAGES

Rx Freg Offset (Hz):

orrected BER:
X BIt ErTOrs:

+1.6V Tx Supply:
+1.5V Rx Supply:
+3.3V Supply:
+5V Supply:
+12V Supply:
+20V Supply:
-12V Supply:

Bl < Cnsias [] evenraoreer [ oxc |

Rx Input Level (dBm):
Raw BER:
X Butfer Level (FIll 7o)

AGC Voltage (Volts):

LNB Current (Amps):
LNB Voltage (Volts):
BUC Current (Amps):
BUC Voltage (Volts):

[ 0
RX BUFFER RESET

BUC Output Power (dBm):

BUC Temperature (°C):
BUC Summary Value:

65|
= |
5

“0.00]

om0

Technical Specifications | Product Options | Troubleshooting | About Us
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Pucynox 9. Bximagka MONITOR, pa3nen GENERAL / VOLTAGES.

B nannoii Britagke MmoxkeM u3meputh Raw BER —koa¢d dunment 6utoBsix ommodox 10

uctpasienusi, Corrected BER ko dunmeHT OHTOBBIX OLIMOOK MOCIIE UCIPABIICHHS, OTHOLICHHE

CUTHAJI/IITYM.

Eb/No- oTHOIICHHE CHTHAT TIyM.

BapI/IaHTBI 3aaHus:

Bapuant 1 2 3 4
Yacrora 930-970 MI'n 1930-1950 MI'y | 930-970 MI'y 1930-1950 MTI'g
Mopynsuus BPSK BPSK QPSK QPSK
FEC bez ucn.FEC 1/2 | Y%u7/8 % n/8 7/8 w 6e3 ucn FEC

O0padoTKa MOJIy4YeHHBIX JAHHBIX:

O6paboTKa MOJyIeHHBIX JaHHBIX PO U3BOIUTCS B MaTeMaTndeckoM makere MathCad.

Jlis mpoCTOTHI pacdyeToB B OTHOIIEHWH CUTHAJ/IIYM INPUMEM 3HAa4Y€HHE CHEKTPalbHOMN

miotHocTH MotHOCTH myma (Np ) paBHeIM 1, a 3Hauenue >Hepruu Outa (Ep) Oyaem cuurtath

3HaueHreM oTHorreHus curHan/mym (Ep/ No).

3HadecHUE CHCKTpZUIBHOfI IJIOTHOCTU MOINHOCTHU IITyMa.

Nu:z

KoauuecTBo AUCKPCTHBIX 3Ha‘leHHﬁ, KOTOPLIC MOKCT IPUHUMATDb MOIIy.HI/Ip}IIOIJ_II/Iﬁ CUT'HAJI AJId

BPSK monynsiuu:




st QPSK momymsiimm:
Mgpgi =1
Bnusiaue koppextupyromero kospounpenta FEC na orHomenue curnan/mrym.

Eb—l[]-log'.( ! \:
\F

EC)

1)

Pacuet BeposTHOCTH OmIMOKHK o011as hopmyra:

1 L Yot 3108 01.2) o)
2:(M—1) Ny)

[ m)

BER:=P,

Pb=:2‘

(5)

I[aHHBIe 3aHCCTH B Ta6JII/II_Iy

Bapuant Fec = ; JacToTa= MI'w; monynsius

P nep

Eb/No

Ber skcn

Ber pacu

[Toctpouts rpadukn  npu pazauyasix FEC/
3apucoBaTh CUTHAJIbHBIE CO3BE3/IH Il CBOETO BapUaHTa MPH Pa3IMYHbIX OTHOILIECHHIX
curdan/mym. [loscHuTs rpaduku.
Coneprxanue oTuéra:
1. Cxema nmabopaTopHOI yCTaHOBKH
2. JlaHHBIE U3MEpPEHUIT
3. PacuerHble 1aHHEIE.
4. T'paduku 3aBucumoct BER oT oTHOMmIEHHSs curnan/myMm npu 3alaHHbIX 3HaYEHHSIX

moyisiinu 1 FEC.

o

SHK)pLI CUTHAJIbHBIX CO3BE3UM .

6. BriBonsl



