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ABSTACT

According to the high commander’s policy of The Royal Thai Army, requiring to provice
the new field radio set , which supports both voice and data communication in order to
plan and order in missions from the commander to the officer , is instead of the existing
communication systefn that is line communication between the field headquarter of the
Division and the front headquarter of the Rapid Deployment Force (RDF) in committing any
missions along any parts of Thailand.

Therefore this project is a special project that both field radio set analysis and
comparison will be described. The project will be characteristics , cost-effective and
advantages/disadvantages comparison between various. field radio sets ,-including with
problems and limitations , to be compared. The outcome of the project will be used for
decision making as well as planning in the field radio set acquisition for the high

commander in the future.
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2.2 dannnBiiansafing (Electronic Warfare)
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2.5 MsfassaaLdgaiang (Broadcast Radio)
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3-30 KHz Very Low Frequency (VLF)
30-300 KHz Low Frequency (LF)
300-3000 KHz Medium Frequency (MF)
3-30 MHz High Frequency (HF)
30-300 MHz ) Very High Frequency (VHF)
300-3000 MHz Ultra High Frequency (UHF)
3-30 GHz Super High Frequency (SHF)
30-300 GHz Extremely High Frequency (EHF)
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2.7 MIUKHNTEETRARY (Wave Propagation)
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Fumemadiasinadasnmpiomeriih visdfemmamas e wha thlivegn veumh
eimmmf';ﬁqm'haimﬁ Wi ety UHF 'qoﬁ'nqf'ynm%hmiﬁmiaﬁ'amﬂﬁﬁ'mﬁéammw
Voice Communication #ufumanamun® (aemmnedd put-to-talk Unf) ua¢ wwy Data
Communication laesia Fsesiadhiusanfianafinumein RMT/DATA Foldhudalush

Lﬁamn'qﬂﬁnqi‘ﬁ%’swumummﬂﬁaanawmﬂuumauﬁﬂma (Omnidirectional) F9s3nnsaeiy
nmadaansuay Point-to-Multipoint 1 iligRssansndesnslerudiudvmeicias sofutiiad:
whendaruedauiisiiaduluoman ?j(»ﬁﬂqﬁ‘n’amumn‘aeﬁnﬁﬁmdaﬁlaawmﬁqﬁﬁmmms
wé’nﬂaonaewaﬁ’uﬁﬁtgmmmé’nﬁammuw%aummﬁ'auﬁt%wmaqwﬁdﬂ‘lﬁﬁno’hu vannniit
wheudasmbefimstheice masfmessameRbidosimmisy Sefiarasymnannn
sunenmeimieRe wtsndsmfndedomsinaan FOINEIUNULLY CNR-
900 fhsmnandhamiimudygruladnde  udathalsfinn  sseonelumsfindegam s
tiymmmdmasnasmaiuiimmminmemiimiasuedougifnmetu bilnafunae
AT YN msfamon Wemiimusygnedsbisifudodld dwiumsimvveusite

lumsRomaiu asimuin iglsiyngegalunmsfinidusing Surmetisg 20

£ YNNENRDF™,

YINMANRDF
(CNR-900)

NNNANNDING
(CNR-800)

VOICE & DATA COMMUNICATION
VHF/FM CNR-900
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4.2 eIngaiunen RL-422A
gemytheman RL-422A Wiugeringthemanluamna RL-402A ¥ ERICSSON  ¥1n
shemeieiion ERICSSON Zaléinerdaeringtheman dwnolushmenad UHF Tunaudun

fife efnymmenluamms RL-420 Snenamasfifaraenansalumsfiosmmaingudafih §

Re

eI nideadatiueTasiafnindlaths udathalsfinw gefingthemasun RL-420 #
Silsiftenusnansalumatiaafunsnenu (Jamming) Mndheastn damnaenudifensefindle
dhanfiummiunsauusmnaadmiinmnnsume Saiu maSdsldndegeingdeiienusenn

L ' Y o Ay T . 4 ga a
Tumsdadhumsrianmau laeltndnmavaseadiinnselan (Frequency Hopping) %iida geiing
meman RL-422A

Qpersning ingtructions. R ad
ENATT 120206 AR-169 &IN0

7Uf1 21 genngmeman RL-422A

4.2.1 AMENYMIYBYAINYIENEA RL-422A (Specification)

4.2.1.1 qmé’nmﬁ"a‘lﬂ (General Features)

1) vnamlugasend 610-960 MHz (ahuﬂ'nuﬁ UHF)

2) fimovdaemsashs 2800 10y usiadaavhatiu (spacing) Whifls 125 KHz tiufe qaivgun
fasananndaiadanlidasnnuile 2800 dasemud lnefiusavsasanadivheiu 125 kiz Tnels
Atauaziiasonm it iarseiu '

3) &woMFWA Comer Reflector fimébmudndarmlng Afsnuawdhwionaslumad
Fynnoweanty Lasenemmeiinzaanameuniidfier ﬁﬂﬁ?wqf‘"ﬁe-m%“unﬁ?iam-muu

Point-to-Point Wiiudia fufdezsunindadefosnsioiuihdiuldiesanfen wnadenminiu
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4) Lﬁaamn‘inqﬁﬁwmhahummﬁ UHF $adumdemsiusesumen (Line of Sight) uay aan
omenaediRier ok wiinansnusienisumeuasnfiomeda

41) Befternemamrnd Wy pundudu dernnyeingimeamefisensmenihu
fagufier fofu Befenddefinamnnnedaiareeasuatiiefuiifidmsosdudumld

42) dmwanmer wu duih Tudu desngeingimeluthuened UEF afuthuand
gonmuendsniinanns magenfundussadiamidsiinaanntuensiifidnd W thuemadd
VHF {udiu

5) msﬁ'aamfluﬂza Voice & Data Communication

5.1) m‘s?iaﬂmmu Voice Communication Lﬂumsﬁ'amﬂmu‘l%ﬂunmmu Put-to-Talk 1né ‘%d
Tumsdoé’tytmmazsl-ifnquoﬂ?i'um\m'nuﬁ (Frequency Modulation)

5.2) mIAeshawy Data Communication dumsasslassiawinnasfaaiimna
Net Data Carrier #vineinedibudahuinlnsfbudatiaslinmg Modulation wuy PSK Tumutag
nndyyiinea Widuewmban

6) vannsasumsaasaverande 5 i 'z;m%wqrhuwamﬁﬁéawm‘smaﬁumsﬁ'ammw
awldin  dufe  sansoldnunaieiagenauy . DX-111 Fadu Switching  Uay-
Multiplexing &l #ingychemaaitfousaaiiy Dx-111 14 T M AUA AR NN AT
# TDOM-Interface Tidlumannaraizatiuges Eurocom viliangshameafisnanso ey
whnepuemneennld  SatugeingiteiialdiRuasiananioFmmdewiiasn Tnesigaing
thuwam&qzﬁmﬁwﬁLaﬁaué{')nmﬂﬁﬁmﬂ‘éawumuﬂmuﬁ%ﬁmEilmi’maq

7) wesnslumsRosaiasns Lﬁﬂ%ﬂmmumiwmﬁtytym Yesanms 40 Alawes %uasijﬁuqﬁ
Usuinet dmw)liaime uaghasaanaimet

8) Inuamavinams 4 2 Tinade

8.1) Inuarhanind (Fixed Frequency) lmuniiasbisims¥aaditnngslan

8.2) uaamaiifinstlan (Frequency Hopping) Wivneiindimsldemsdinnslon

9) mugumalimilaeudhalsnmhii

10) Wt Processor Control HafimahamigUiLy Guide th vnlWasdafiowaazamiinemald
avtsanmnEmslacaemies wu e omlubsemahauensditnsdan ded
M ubreiudusfednsunaumaimm nenffin  qeingthemeeiiesili@adonhiin
s Prafasuanhiliasdennesisthafudunauaty Eud

11) helunsgasthgesansousnldauis sub unit #ifl desnnfasmmaseudiessalus
vnbinaanldniiqeladethe fe 'qm"‘mqfvtazﬁfmsﬁmﬁwﬁmﬂaaaumsﬁmwnao*uamn Module
Tnegalusia Wogaingfimainam &t Module lofidn fazillwifion (Alarm) Sunsiissaondiawlsh
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fivrmuridl Module ladhaid wenamiliieilu Test Al lEmammamaseul#nmuadhe
12) unsialwldom .
12.1) 1% 220 V.AC
12.2) Wi 24 v.0C 1lunadifitv 220 v.AC dinfins
13) fh¥swonane low 1 adl high 15 3aé uae auto 1-15 Jaa
14) shanan Wldmswididasliiangs 18 was fite TAM-18) untunaRewdt (nel¥memme
WL Whip) uazaannEiuamiitemanlddiadosmadisnsasmsfiadedaans
15) faueneinsiqummmisiusifieaeanansan  lasmmaoimuaestadgle
{MMIaW 20 Subband
4.2.1.2 m3dafmn1snenau (Anti-Jamming ECCM)
geAnetheman RL-4224 Asvuusadhmmananan laglivdnniess
1) ewiiimnatlas (Frequency Hopping) Yiude ﬁa5'19cgdquazé%’u%ﬁaeﬁms‘ﬁmumgﬂuwwae
Key Winsefu wertvmagiingasms Hopping lasfi Key fiwn 20 Key wavodu
Synchronize N5 Hop el
2) MINNAMNEY (Automatic Power Regulation) RavAnEsmumemanamiu %10
"mqdwwamﬁam’mﬁammé’asiﬂmué’wTuﬁﬁ
42,13 mspssdiays (Data Communication)
Tumasefeyeiudiuy Synchronous athaidien Fenmdalumsasiayeiior 2 Samfa 512
ua1024 Kbit/s uasihdaamaemai§afi 256 uay 2048 Kbit/s diaefimadaidifiiens
ﬁm%’uqmﬁwgm'wmaﬂﬁpmmmdﬁaagamuﬂauﬁ')maﬂc»’ﬂmmiaw’mmo%wia Net Data Carrier
Tnebidoilludianndia dasmnldludalush wananilgaingshevaasnisudiadunsdsudasn

Imundebihauduwlafioma fopi 22

N7 LATA CARKER ANTENNA
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4214 ndanfisesmnfidwiy RL-22A

iy RL-422A Grmoldneneaduafsfumaimeaausaviiefuin (Suars)
viadwmeuseiumeem (Line of Sight) ﬁ"eﬁm'mw1m‘lmu"lmﬁumommm‘%aaﬁalmzm“’;m%’u
wu Qi 1thily svnmmaalng ueclamsafndemin dwududdueiammauiemasniu
ngdiuaehann srwdoahmadenisermiasdiadlfermiossiiiingm wasiainont
amwnfithemeuagszasmaswiadmil mmissmifmnzaanmanndsiorns swh
W Eehmvhame Ui ArB WA (System Value) uaumiiavanidssmanumudidieniniv
i Linsdeaoiilngang rtvieomdiimmsnemmanwiu Smnlunsdififuivianfissmesiqmn
smmennaliseniovindsld Wi mdiRuiuATE e nha iR usnadivareaasay
ﬂqu{ﬁuﬁ Lﬁuwusmsﬁmiaﬁ'aamaom’mqthuwammnm‘%'aode‘lﬂﬁom‘%aﬁu Falanos 25 Tad
dmsdeRmmnumawitiymnde nwﬂ'ﬁ'ﬁmﬁmuﬁmtmmtﬁlu’%u vidadhinadisl hop lunsfinsia
domnmhuay ustaehalafim ﬁv’fmﬂmmmmmﬂémﬁaéamﬁﬁmﬁasjtﬁmmﬁanﬂwnanﬁu'ﬁuﬁ
Uitamdudnnadinitedan lngaplfe

1) fsanavesmeimafedaRemyin isnauils

2) fmasanmafsmemnuiiuasaragh AR degludumamafndefoss-

3) densmiiimsnTvandesdismmifiseszanmevemnansasniing oy iics
umadenfifeami awaufiuied Haammidenfisemifindaufiemiiaadadansld

4) uinnnediandssstiore ilddeidasinonmelfamitmudyano

5) ﬁmumhmwnm‘qmﬁwqdwanamﬁﬁaﬂ*ﬂumsﬂﬁﬁ&ms

42,15 sTuumsaedaiaans

gefmehemaesak RL-4224 Ynewlitmenudl UHF velfduingbilasovidudansndlu
mafiesiadess madwmaaseaudeayuszusieem o ahumméﬁvazﬁwaviaﬁn1wqﬁa1nm
s Indosmeaioruasganduein vieffieememenrnd wu thlivdegun audh
qusmR M AuTBIRRY snnhehuaadisnned s enafiem VHE dudu

‘qm"‘mqthamamﬁ”mmsmm’s’umsﬁmﬁaﬁ'ams‘lﬁﬁqu.mJ Voice Communication diumavhems
undlael¥ Handset uay uuy Data Communication lagvielfmedathiusasfiawmeiiuwaim
Net Data Carrier

Lﬁaemnﬁm"mqﬁmﬂamﬁ’l%iwumummﬂ?]aanmmﬂuuuﬁoé’uﬁﬂ uavaaululasniidnuos
mrsdmauduase Senannsasiumsasauuy Point-to-point whvi ﬁﬂﬁvgﬁammm?}am‘s
Iuisulfietond:n o it gefuiimsiadmmibeniaamuadoufisasiutu
aWAA 'z;of‘mqﬁﬁaﬁ%é1ﬁ’mms\1ﬁ\lﬂmmmsaﬁmﬁﬁmiaﬁ'ammimﬁﬁtummmﬁmmnmwaﬁu

CAe [ 1 ¥ a "G 1 v ) v ' [ v A ¢ a X
VUM INANEIMUIINIBNIULARAULIINAETIUY H‘WTQNﬂu‘tﬂ 3] UN‘I[?T!W\NWIW“') HIANNTU
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sanmdanlrudndy  loop 16 wimsdassnnnama simiemdamiedanfigmme
whtSlimnmndemmvdontld  vennniitmihuimatheiics  mafemeasmemmeis
euhfasdadimaBuammenmesessasilifarsiuie  wethramdlumsdeda
foeninesnngeinethemaauin  RL422a  fensnamidhismitnudoygnodandae Fomamu
ﬁtutmmﬁﬁﬁmﬁmuﬁmmmaz'l%mﬁuﬁmmﬁnﬁmnLﬂ‘siaaﬁeuazﬁeﬁﬁnmwﬁnﬁa‘lﬂﬁaLﬂ‘%'ae%’u
udathalafimu *szumn'lum‘:‘v‘mvia?iamm'iw?':ﬁ’tummmé’nﬂaanmwaﬁuﬁﬁzymmmﬁmsaa
miewansLsdauE TR ‘lzi‘lnav.ﬁun'iﬁﬂmmmmm‘nm'qm"‘mqn‘wwawﬁ MTRNTON
Wamfivudyonndsbidniudadld
dmiumrvmauieRlEm R mufivdauiuigeAngsnau  CNR-900 Apavimun

Wthsnyngegaiunmiaiudhusine dudaslitopii 23

", (RL4224) / \ (RL422A) /
YNNG YN
(RL-4224)

VOICE & DATA COMMUNICATION
UHF/FM RL-422A

U1 23 suumsfindiafiosnTes RL-422A



4.3 faRasanlumafenlfingswn
231 figwmadsssauacadrialunmmienyeing -
'lum‘sﬁnm’:mﬂm‘uaﬁmmmﬁmm’mqﬁmum'l'ﬁ‘lumsﬁmiaﬁ'amn':'u atmaldtigmuas
qusssevBadadin ol e
4311 ﬁuﬁ‘lumsé‘meiaéamm'inﬁﬁtymmmé’mmnaowaﬁuﬁﬁmmmmé’mamifauw’s’au
sedaufiS umiivnefmndaenaulimafnmmigeinganseniiin laisans
Anwldamninfenismeing udasneilavsiuivitaiiy
4312 mnn’nﬁnuﬂuo’ﬁuqmé’nmmnmaﬁmaa‘qm’mqﬂ"'u Haffadinludamasmuandun
melumnameiietnamafia B mefinreseudinsdaeimhauathels Waanadfsuunbm 7
{4 Proprietary gaamaindeliensnsodiouele
4313 mmedeuiaenasinmie W uninnadenmesssdan o fidnewinin
darlimmmmudeeuasnmiumahmiesld  dermndaemumnmasialiiiin ey
i IFfuMMARLINMENW mu'ls’iﬁquﬁﬂszm%Tuazqﬁmmﬂmnﬁuﬁﬂﬁﬁﬁomﬁa
432 Hiufivhaniarson
ém%’mwiasﬁaﬁ'uﬁazmmﬁaﬁmnwtﬁan‘l-z?'qm%wqamaﬁ'u atnmhmeldipmgusssaineds
rfasanaminedu FedefnhaiarnanReudeussd
43.2.1 emdnumzuasiiarnuannsaninaia
ﬂ'-nﬁ'ﬂ-ﬁ'aﬁpazﬂ'mﬁuﬁumﬁau‘ﬁﬂﬂ'nummmwé’nqmmLwiax‘zjm’mqﬂmuﬁmuwmuﬁﬂwﬁﬁﬁu
sy Saafuhdeteefanhsna Reudisite
1) sunwmenaasaiy
2) drmilumadedioye
3) mdsdwFardmaname
4)  WRINEWIINU
5) wumalmfinsdaloms
6) Fanondfily, nesssndmuasanmpfissmeuazpimmeidnansmy
7) mRemTiaya
4.3.2.2 qmﬁnmizman1s§amsqm’i§uazmsﬂﬁﬁﬁem
yenaNianEATTIIMeaRvansaE eumanzREneBuEntasefididiytums
Aroniefestiiemmnlimhomhemanns faadwhdetesfieninnRodoudite
1) FeUmBIRNGRIM TR uBIM AR IENEYE Tl nallafleatiliwaslinmade
i Semumady, Semuusiveuuariionnlaeaiy

4 i A - 1]
2) anNMInEENTaNaIalaFamT FeasRansanh
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2.1) i lunfing ‘
2.2) ydeusemmifieasiidn
2.3) emuaudsaMMWIiILTmeaio M
3) snsnnaiuenuaushar el axReisond
3.1) ma¥edmhudsdisluomen
4) emahelumaftidau
5) mysmemaaande Wdatiaranudintudatend 1 sashde 4321
6) amaEaUs AR
6.1) AnNEMIUsIaEmUMTOL
6.2) mathefiseammiay
4.3.2.3 IMYLAINYUAALIAA
‘luﬂaﬁ’a%a&wﬂunmmﬁumﬁauﬂﬂwaa'qﬂﬁnqﬂmm‘"h 2 g ﬁﬂ‘s::naﬂﬁmqﬂn‘m‘mmywh%
Eiudnouiurnls .
4.3.2.4 @1idae lunehueeg
Widedol wduenlheimmnasmdsadugRortinelneiimaSimdldiuiiunarey &
wheandudnoliide
1) enl¥elumsaumidnen wiadueldnsudas
1.1) ehhefineusud s Wauesmaimsinmlumesnn funm 2 et
1.1.1) aifiudsmashdma HsmaemmatasneRy
1.1.2) enlfhoms Fuvassiemden seezmumsiineuss 8 $ilkweia 1 &am
-§iol2lW 24vDC vasemiwvuiy SamAundes 5 §awia 1 $abus (CNR-900)
-$ol¥lw 220VDC pavienarifialwih samAundes 2.5 daeia 1 Falw (RL-4224)
2) ehielumahgeinn swevom 5 1
2.1) fifaamenuaseiasiofaans Aafi 5% a1 1
433 Smaf RS
SameRarsniadents 4 4a fdide
43.3.1 fmasniwinlagsamasis 4 Sedufhiuniason
43.32 Hhiudoft 1 usciladedefl 2 slimefinsondoias
1) vhnmuenRanonin ihwhiatestestiedent 2 devwsiavyeing uddsqlierdaduuc:
uudnniastiedens 2 dalasmas
2) WdoamUansnunivaadtioienh 2 f wdlREmatvuadimin Toy

2.1) fmmhmingasashiuusiawhdatoamuanuddyfiudadmhflu 100 % anviwn



Wienuusiasindocas Tnufiesumdin 10 azwm smbihaamdlfigoiue i
avdatae qmv‘huﬁ'-am‘1mmuﬂzuuuﬁ\lé'mnm'sqmﬁumﬁmﬁ’n
22) vhesumsildnnmegoeiwinudsedadesluda 21 inguitniminlneTadiusas
fladeliulude 4331
4333 ihiudefl 3 uavileiededl 4 selimeienandedan
1) nemenBudfisue hesusargering Adudiiu
2) MnamenReuiieueasiiaies 2 Foussrneildinn amliEmamuednhwinlag
2.1) fivuanzd 10 axuuu uashims Wesmuunusnegeinglaai Syeingladienldsw
mgnnh stldFunzunmdin 10 azom dawssasnazlify anum 9 Az
2.2) shezuiluda 221 anguiniminlasvidiudadidslenlude 4321
4.3.3.4 fasqUannmisiansna nt 4.3.3.2 wavth 4.3.3.3
1) ﬁ;ﬂ%aﬁuazﬁmﬁmaqm"mqﬁmuﬁ’q 2 wialae
2) BT Fmatvueeniminlaesa
3) Lﬁaﬂ‘qm"‘mqaumﬁmmsauﬁﬁmsﬁmmmwﬁndnm
434 MIRITW : - e ~
4341 matuarhwinlansagsstleduns 4 &
memuevin Siimavilftesumuliimaaguls Taeiimaiaedumstimuabiens
dmasthdefimRasamimen Wkt 1 wievie 100 % uasurasihiefasimmaidide
sfuanehamilusnamduamasiy LﬁmmnmﬁLﬂ‘nm‘moLﬁan‘qmﬁnqﬂmuém%’umamwﬁ
dut usasidefmihaRasandiaeuemadyuanshaisl) delilasinsiianhnerivueni
winsnlflumsiensimadondas  desiuayumsseaulabiiudisniyn  Tnanosiimueh

windwiuusasiieiaivmaan ulenevasdtidnymudhunom Gl

11a3¥ (Criteria) aimtinfirnun (Weight)
< = P
1. qmanﬁmmnmﬂuﬂu.azmmmmmmuj‘m 40%
2. ENNMANEANMIMANRENMIgNTIS 40 %
3. AWMU 15 %
4. enlgeluiueneg 5 %

] v ]
MTNA 4 uEasenihminfinmvuadmiuusasiiaie
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TG AN NN IR U IINAT AL ANNMINEANNIENTTD
ﬁmmﬁﬁtyﬁqmﬁ’a 2 ihin tﬁamn'qm’mtp‘r‘;am‘wm’lﬁ"mze’immauauaonmjﬁﬁﬁmumqmﬁ%
uasiilaemasanmomametiafisasiuemsdasmiugls Swwhimahyeingdonam o
FumdenaiimiensesmueRauiish reliReusdlonigign Serimuadnivinin 40% wihiu
dnihimamayeingdhdiioenan damndunmdaudog Satmuadnimint3d 15%
uargarneasdiner i ludsheienudnioniin Soimmadmimintin s%

43.42 FoRarsanileief 1 uasilded 2
iiaduft 1 auinyazuasiannuminsamanefieusseinguaateia
lunsfinsiiadoi aeldfamanfedanmmansamameiiafifienuchéssusasgaingsiag
fiinasiarseArmmwsirumsdasiafams Gedimnldtmademaiigiiymldiidue
YhuagUaTU Tmua1ﬁuemuG'\’mmsﬁujwwij"’u@'iuuaﬂqﬁmmnﬁtymﬁLﬁﬂfngmmmumsﬁams
GaumsRaronenugivly dmiihiailifemniamusmmmaneiingideine
1.1) ssuusnwanlasent (Security System)-

mnﬁtymtauﬁtﬁﬂ%u sueslaenifinnadhdyderuumsionnnn  Smnssamemeda
rabiifedlym 1w emandemeaamnelnaiwi eifetu, mesnmademslaamansme i
aniyminanawhlisaumsiomsmennniaaiouachifisdntnm - lidayatsanan
aylurmanseuasasashenssiald folu sumsimnenaniseaitdafugmsnunmitiiandu
dwsumsirsangeavgawsy v Wabinsnssuiuligmiineaunsmnenadale

dw5U CNR-900 Slssusmnenanlaaniy laalfinafinuassuumadhuasnaass (Encryption
& Decryption) 291 Cipher Key WIDNUAIA 417 10 key %1 Key 5’«13Lflu€1’1ﬁmumgﬂuuu
(Patterns) gaIMIdhaE Az e lm ﬁeﬁﬂﬁmumo%’m‘bimmmnﬂu'ffmgaﬁaﬁmmsa‘d
16 Audhesnsulaudbimsmoneaiald@aldudfilfnann  wastifissutlasfumsneniu
(Anti-Jamming) aneheasedne laeldenadifnnselan (Frequency Hopping) latl¥ key wia
fvmagUiLLI89Ms hop 9 2 f S 10 key Fulslumbvamdnnailsldiohinivaams
Uasumadniuuastiasiumansnamandhenssny Lfiamnﬂ'nuf‘iﬁ‘].ﬂunﬁdaua%iiaagaﬁm
nsz‘[m\lﬂmmu‘;ﬂum_n‘flgnﬁ1wm%u mansuuazmanamuianasvh idennann ﬂm’fuu’ilagnﬁa
MMMLLRERTEUeAE %\1mifianquttmmﬂutﬁaaa1n1%ﬁ1ﬁeaanmmﬂqamn dwiumedia
# 2 wAld vudiu Proprietary zaemaAin

RL-422A Sauu$nmanualasede Sutlastumaniomu (Anti-Jamming) nntheasedw 1o
ediegnsmuiimnselan Frequency Hopping) lat'ld key iermuaqianams hop 189
¥ 2 s Sam 20 key Faudiaz Key 'ﬁamfluﬁqﬁmumjﬂLLmJ‘naenmﬁwﬁm’nxt{iﬁﬁﬁwﬁlﬂu T}
Weniuuastiinefiesssmeirarmiddnesaluifidiagnianu(Automatic Power Regulation)
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Toumisdovienanametmausasdy azqnﬁ1ﬁmTﬂaé’mTuﬁ€\u"jagnﬁamu uaslimsiamsss
ﬁao'lﬁm‘%laﬁwao;Jwmmu1m%’u‘lﬁ1mzﬁué‘ryry1mﬁqnmwLﬁmwaﬁﬁ"’ugamﬁ&uuau%’u‘lﬁ U
@efumafinzasms Wanuiimnatlaadiu Proprietary 28vnaLAin

sarnhisaimatasuasinmnenansait lumsfadaasnsfinehanudain gingides
'm‘?mEv’oiaa%’uﬂtymﬁLﬁﬂmnmmomﬁmiamséams Thufe ‘lmwwmmmauﬁ”’uﬁtymﬁﬁm
fnouaztinniine uiasasmebrdilifusna wmelismanmquatissiuldnceaidioms
ey uigeinguuyaisasieasdadignassitidiiasnnWeduingfuinaduns
Fasstoruumatens

yinmaRasanapldn maTuTaﬁ1un1ﬁnmmmﬂaamﬁmadﬁ”’qaae'zgm"‘mq dwiumastlaafiuns
remushafliinmatasmadimnaslaniuindns RL-4224 2t Key ‘%ufluéf’:ﬁmum;;ﬂu,uumaq
M3 Hopping fiannni1 CNR-900

wonmnii CNR-900 dafimsWinefiarasmmdhavaaimnemanioansivlumsdediagede udl
RL-4228 it uarludhnzeamefiarasmsniamdsidlassalusi®d CNR-900 15 it RL-4224
i AuwheiumedefvianlfifematissumamenauusitlsifsAvirmwohiumslgensd
Fnnatlonunsiiedrinday  nnsnaamidsnsdmasamsanemmeiash ssasmelunsdo
doRamanasiin

1.2) Sasudalunadedaya
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Quantum Jumpin
Frequency Hopping

On today's battlefield, success comes with Command/
Control/Communication/Intelligence (C3). Radio messages
must get through under all conditions and the enemy's
electronic warfare must be overcome.

Present-day tactical communication systems address
various parts of the overall problem, but none of them has
made the breakihroughs of CNR-900: the only second-
generation frequency-hopper incorporating the improve-
ments that real combat experience has proven to be neces-
sary. Along with its own exclusive features, CNR-900
combines and synthesizes the best capabilities of older
equipment, resulting in a superior-performance YHF radio
that can defeat the most persistent and powerful EW
disruptions and interception attempls. |




CNR-900 Ends
Your Search for:

u Alolal-syslem solution for taclical com-
munication over the VHF band as well as
system-compalible HF and UHF options.

s A syslem lo supersede all others of ils lype
presently on the markel.

& The only comprehensive radio set to meel
all ECCM and operational/logistics needs
in the field.

» Simplicity of use in all modes of operation,
The operalor just presses the PTT and
oblains immediate service even in mulline!
or late-enlry conditions. No special skills,
no wailing for synchronizalionandno =~ !
masler slations are involved.

® Full compalibility with exisling radio
equipment.

» Field-proven solutions for operation free of
Inendly interference even in concentraled
radio environments (collocation) in
any mode of operation.

CNR-900

Dominates the Field
with:

» Operalional and logislic flexibility
through use of common PRC/VRC.

a Funclional simplicity (e.g. only two
selectors to set for normal use) and
user-friendliness due lo emphasis on
human engineering. |

x Ease of maintenance (BITE) and low life
cycle cost. |

x Optional plug-in module for ECCM and
COMSEC with built-in data rate adapler.

» Advanced second-generation ECCM
fealures.

» Dual high-power vehicular conliguration in
single mounting. ~




Radio Characteristics
x Voice & data communication,

Ly Ve iy,
Gy 3

» Failsafe prolection against Clear-message

Iransmission.
u 30-88 MHz range with 2320 channels » CLEAR override and SECURE reception
spaced every 25 kHz. indicalion.
mTen preset channgls. x Quick emergency erasure of cipher keys.
x Scanning over up 10 4 preselected channels
and 3 modes of operation, Anti-Jamming ECCM

w Whisper function for special assignments.! w Medium hopping rale.

u High-grade BITE. x Hopping over the entire VHF band.

= Excellent collocation capabilities, x Ten hopping keys, 10 frequency (ables,
u High MTBF (3500 hours for PRC). 4 sels of 64 orthogonal nets over any
u Modular construction for easy mainlenarke. frequency table.

x Compalible with other radios (with or with-\ = Parameter entry via panel keyboard or
out 150-Hz squelch). 7 exlernal loader.
, s Mulual synchronizalion between the various
COMSEC

Rels in the baltlefield (orthogonality),
avoiding any friendly interference evenin
high raciio concentrations (collocation).
x Immediale readiness for operalion (PTT-
orientey synchronizalion) dispensing with
any neeq [or “maslers",

u Very high level of voice/dala securiy.
u Ten independent cipher keys protecled
agains! unauthorized access.

x Key enlry via panel keyboard or external
loader.

w Wide TOD (lime-of-day) diierence afigwe
(up 10 4.5 minules); automatic time spreac

x Lalecomer entry Capability without any
precautions and/or preparations.

x Hailing from single-frequency channels to
hopping channels and vice-versa.

x Quick emergency erasure of keys and
lables.

Human Engineering

x Low level of skill required with all functions
unambiguously identified and requiring onl
a single action 1o execute.

x Display provides guidance for every
operation... including dala logding.

u Easy operation with gloved hands and in
the dark. ;

x Conlrol handset allows manpack operatior
without dismounting.

® Audible alerts.

x Simple inilial ioading by external Keygun
loader or from another CNR-300.

Digital Data Communication
(Secure & Anti-Jamming Modes)

u Synchronous and asynchronous com-
municalion at rales up to 16 Kbps.

® Internal data adapler for error detection anc
correction.

x Successful dala transfer under Very sevare
jamming condilions where voice communi-
caticn would be impossible.

Built-In Relay Station Capability

» Dual VHF vehicle mouriling configuration
gives a self-conlained automatic relay
station with 50-watt transmission power in
each direction.

u Relay salion using two manpacks.

= No external control boxes needed for any
operalional mode (clear, secure,
anli-jamming).

® Aulomalic communication securily
prolecion (e.9. SECURE message
forbidden o be retransmitted in CLEAR
mode),
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V)

Interactive Keyboard & Display

Received signal strength (indicated by
number of lines)

Frequency
Channel

SCaN up to four channels under all
modes of operation.

Select DATA types
' and rates.

Enter TIME
information, with
regular wrist watch
accuracy sufficient.
Inaccuracies of up to
4.5 minutes are
acceptable.

" Operalor-initiated self-TEST, in
4y addition to automatic self-test.
Radio checks sensitivity, output

Y power, modulation, detection and
&'l proper operation of the interface

y control unit.

Enter PROGgram mode.
Validate ENTered data.

Allocate hopping NETS, enter hopping
parameters for Anti-Jamming.

Allocale KEYs; up to 10 different
allocations are possible.

Enter FReQuency information.
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CNR-900 Extras

Keygun Loader
. ®WAulomalic loading of all paramelers dala.
- wDala entry from paper lape, preloaded
radio, another loader or compuler.
x Prolecled against unauthorized access
» Quick emergency erasure.

External Encryption Devices
& Modems

= Compalible with all current types of
modems and lerminals (leleprinters,
facsimile machines, digital message entry
device, elc.). )

% FSK or PSK transmission a up 10 2400 bps
via handsel conneclor.

& Wideband X-mode input and oulput enable
operation with data terminals or exisling
cryplographic devices.

Intercommunication S ystems
» Compatible with most conventional intercorm
syslems in current use (such as VIC-1 )
1w Connections easily accessible through
vehicular mounting.

Remote Controls

u Remole operation box for channel / modn:
power seleclion.

u Full remole control over telephone wires
(2-wire syslem).

s Custom-made unils for special purposes
(command cenlers, compuler conlrol)

Air-to-Ground Communication
x CNR-900U fully compalible with PRC and
VRC radios in all operational modes.

I
'RC-1465(*) Vehicular, long-range, du”a}!
ransceiver (with single common ampli ier)

Loeaite g

System Expansion :
« CNR-900 has malching HF and UHF
radios which share the same accessori
c HF-20C0 SSB hopping radio, 2.0 1o
30 MHz.
2 UHF-STAR hopping radio. 10810 174
anc 225 10 400 MHz.
The MT-7370 vehicle mounting accepls
any of these radios. which provides
complete configuration flexibility in the
singie mounling—eg.:
0 VHE-UHF gwving 30 to 88 MHz, 108 to
174 MHz &nd 225 10 400 MHz operalion
3 HF-VHF giving 2 1o 88 MH_z operation
2 HE-RTCE giving real-lime adaplive Hi
channel allocation capability. -
G VHE-VHF giving dual VHF channel
Operalion and automalic relay station.

Accessories & Ancillaries

= Portable RF amplifier

 Handset H-189 or H-250.

» Conlrol handset H-739 provides for moc
channel and volume selectlion of manpa
without dismcunting

B _oudspearer LS-454.

® /7-7370—mounting OcCupy!ng the Sa
space and reguinng the same mounting
hole patterr. as the slandard VRC-12 fam

u Intercom system VIC-1 or equivalent.

» Vehicular wideband antennas—long-ran
AS-1288 and iow-profile AS-1188 (malchi
0 entire lrequency bang).

» Short and long manpack antennas.

x Carrying harness.

w Balleries (primary lithium/ NiCd
rechargeable).

x Batlery charger.



AN a y SRR i el oM B MR RS i i
S i SIS S R A 2 SR LRSI AR SR Dt

General

Frequency Range: 30.000 to 87.975 MHz
No. of Channels: 2320, at 25 kHz spacing
Modulation Type: F3 simplex, voice, analog
and digital data at up to 16 kbps

Modes of Operation: Single channel
CLEAR and SECURE (encryption)
frequency hopping

No. of Preset Channels: 10 fixed-
frequencies + 10 hopping nets

Frequency Stability: +:2 ppm

Scanning Capability: over upto 4 pre-
selected channels and 3 modes of operation|
Self-Test: Self and operator-initiated,
microprocessor controlled

Power Source: Manpack: 12V nom., primary
(lithium) or 9-14V rechargeable (NiCd)
battery, -

Vehicular: +28 Vdc, per MIL-STD-1275

Receiver

Sensitivity: -115 dBm for 10 B SINAD or
BERof 10"

Spurious Response: 75 dB min

IF Rejection: 100 dB min

Audio Outputs: Earphone: 20 mW /6006
Loudspeaker: 1 W/6000)

Fixed Level: 220 mV /1500

Squelch Types: 150 Hz tone or noise
Front End Protection: +35 dBm signals

Specifications

Transmitter

Power Output: Manpack: 0.25 W and 4.0 W
Vehicular, low power: 0.25Wand 4.0 W
Vehicular, high power: 0.25W, 4.0 W,

and 50 W

Spurious Emission: -80 dBc

Harmonic Suppression: -47 dBc
Wideband Noise Level: -137 dBm/Hz
Frequency Deviation: 6.2 kHz

ECCM

ECCM Technique: Frequency hopping over
enlire range

Hopping Rate: Medium

No. of Preset Hopping Keys: 10

No. of Frequency Tables: 10
Permissible Difference Between TODs:
Uplo4.5min

Orthogonal Nets: 4 sets of 64 orthagonal
nets over any frequency table
Resynchronization (“bridge effect");
Capability

Late Entry Penalty: None

Special Features: Hailing, Scanning
Programming: Via keyboard, keygun
loader or another CNR-900

Tadiran produces equipment to all relevant Defence Standards.

All data éubject to change without notice.

TADIRAN @

Tadiran Ltd.

11 Ben-Gurion Street, Givat Shmuel
P.O. Box 648, Tel Aviv 61008, Israel
Telephone: (972-3) 713111

Telex: 341692, 33537

COMSEC (encryption)

Type: Digital encryption/decryption u
very long non-linear “white" sequenc
No. of Preset Keys: 10
Synchronization Time: Less than 2¢
Programming: Via keyboard, keyqur
loader or another CNR-900

Data Communication (in ECC
and COMSEC modes)
Asynchronous: 50, 100, 300, 600, 1:
2400 bps with an internal data rate ac
Synchronous: 75, 150, 300, 600, 12
2400 bps with an internal data rale a
and 16,000 bps without

Error Correction: By inlernal data ra:
adapler :

Environmental

Operating Temperature Range: -4(
+65°C

Mechanical Environment: Military r
and wheeled vehicles, per MIL-STD-

Physical

Dimensions (HXWXD)

Manpack: 85X240X310 mm
Vehicular (dual transceiver and 50W
amplifier): 226X405X330 mm
Weight:

Manpack (with NiCd battery):

Clear radio—7.5 kg

ECCM radio—8.0 kg
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TADIRA
Ce COM. ..,
LIST OF ITEMS FOR CNR-900 SET
DESCRIPT{ION QUANTITY PER SET
1. TRANSCEIVER RT-7330 1
2. MOUNTING BASE MT-7375 1
3. VEHICULAR ADAPTER VA-7376 1
4. LOUDSPEAKER LS-454/ . 1
5. ANTENNA CABLE CG-1773 1
6. ANTENNA VEHICULAR AS-1288/B 1
7. POWER AMPLIFIER AM-7350 1
|
8. HANDSET H-250/U 1
9. POWER CABLE CX-8120 1
10. RF CABLE CG-409 1
11. OPERATOR MANUAL 1
12. MAINTENANCE MANUAL 1/10
ONE UNIT PRICEi 22.000 US.D.

'/?cdéu(qu own tiec Plove !
For turther information please comtact:
2 TA,D K R,AN Tadiran Com. LUd., 26 Hashoitin SU PO Bux 267 Hston 54000, tveant
) C O - T04:1977-3-557-4661, 1972-3-582.4500), For- 147> SAG7A0804, 557427
Tadiran Electionic Industries Inc., 575 texmgton Ave 21t T L Now York NY {0022, USA
Tel: (717) 7515081, [ax: (2121 761.5181/2

- o LT,
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RI402A.
Links with stronger links.
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. Make sure your transmission
will survive the EW of tomorrow

The RL402A radio relay provides
reliable and secure celecommunica-
tions links in a hostile eleccronic
“ warfare (EW) environment,
The unique ECCM methods used are
a combination of the automaric ouc-
put power control and an advanced
frequency-hopping technique.
The RL402A is self-instructing.
Thanks to0 a high degree of auto-
macic functions, it is extremely easy -
to operate. A link can be escablished
.in a very short time. Poad ]
The RL402A is designed o give
. reliable operacion in the most hostile
of environments z2nd complies, in
every respect, wich milicary
specifications. 4

resource-full adversary can do to your
,commux:n‘ica):ipn'when you look ar. the

t of thelinks"w'ill 1idc be ope
ating;“the possibiii v of communi-.
cating will décrézse drastically.

i

ﬁx-équehcy-hoppix@é for
-increased TR:\NSEC*

Maincaining secure and reliable
communicacion links, wher these are "
jammed — whether through parcial-
band, broadband or high-power
pulsed jamming — requires stace-of-
the-art ECCM mechods.

The solution in che RL402A js
crypto-concrollec frequency-hopping
(FH) wich virtually unbreakable
codes and rourines. Conventional or
adaprive FH can be used. These
modes may be combined wich high,
low and adaptive output power

" The jamming effect on a tacti-al network is considerable. The
helicopter is flying at an alti:ude of 150 to 200 meters with a
Jammer with an output poyer o 10 kWexe Radio links marked

red will only survive if they usi FH. Topagraphy is not considered.

modes. The combinacion of adaprive
FH and adaptive output power is
highly resiscant to high-power
pulsed jamming and immune to
partial-band JAmming.

*

G
o

*TRANSEC - Transmission Security

The RL40ZA is open-ended for en-
hancements of the ECCM functions
in order to meet the need for high
protection against even more ad-
vanced EW mensures in the furure,

Continuous improvements

The firsc version of the R1.400,
launched in 1980, was a combined
analog und digicnl fixed frequency



radio relay. Since chen, major and T T
minor improvements have been g '
implemenced continuously. Today's
version — RL402A - s frequency-
hopping and has cunable filcers
instead of fixed broad band filcers
making utilization of che frequency
band more flexible. One version
without FH, designaced RL402,

is also available.

Eurocom standard
interface, and others

The RL402A has a standard
Eurocom multiplex incerface,
providing che possibility of Being tn o
integrated inco any Eurocom =T ;
necwork. This makes j¢ possible to
build flexible and cost-effective !
networks wich che required anci-
jamming characeeristics.

The utilization of FH in Jamming situations is Lery Cos

T'he jamming resistance is qual if you compare o fixed ive vith
Ocher types of incer face, compacible ' one repeater and a FH link. This applies ta transmission nanges
with TRI-TAC, VI,NS_ON and - Jrom 15 up 1o 30 k. The addeed investment in FH per-irnince
CCITT G 703, are also available. : will cost a fraction of a fully-equipped repeater vehicle, 3
The RL401 and RL402 are easify | : '

up-graded to RL401A and RL402A
respectively. This makes it possible
for a cuscomer o bujld up ECM
pro't_ec'tion‘srep-by-_s:ep,.,, .




The RL402A adapts when
operating in an EW environment

The choice of tecnnoiogy to obrain
secure multi-chznael radio commu-
nication in warfzre sicuations js
essential. The racios musc be hard to
detect and have good jamming
resistance. They must be able o be
deployed together on a site and
operate withour inzerference,

And they must be €25y to Use and
administrace, R oo
The use of crypro-controlled, FH »
over- the'-avail'able bandwidch has ™ -

can be obrained fo- each hop in the
sequence. A broacband jammer is
then forced to have the upper hand
in power over the 7l bandwidch
continuously. This may be possible
in theory, bur harcly in practice since
It requires an eno-~ous amount

of power. | 5
On che other hanc. if the FH syscem
is jammed througt sartial-band
jamming, fecusinz on a specific
band, the FH sYstem can make use
of the rest of the bindwidch

The combination o7 adaptive FH and
adaprive output prwer concrol gives
the RL402A ver scrong ECM
protection.

For co-existence w::r fixed frequency
links, the FH vesisns have the capa-
bility to exclude z~2 block specific
channels.

FH in brief

FH means thar vo. ¢ vide the'con-
tinuous data signz:. rom che mulci-
plexer inco smal! Slocks and chen
send each block or cifferent fre.
quencies. To avoic partial-band
amming the hopping band must be
vide. To avoid r'requency-following
ammers the blocks must be short
ind it muse be im>ossible to predice
he frequencies in zdvance.

_onventional FH

n the mode conventional FH, the
uile-in Crypto-svstem derermines
he radio channels o be used. This
eans chae all channels wil] be used
ich the same probabiiity. Conven-
onal FH is most effeccive againsc
roadband jamming. .

vy

many ‘advantages: High otitpuc power -

Conventional FH exposed 14 brozd band immm:
spread over the selected [requen.~. La)

Jamming signal will be lys:.

Fregq: A

Time
The b .a:
ARG IR lrl{lt' l.n/f/.l are

id. Hops that coincide with the

Y AERRE s
APy € XS
X AN O oy X

Adaptive FH means that, y her expused 1o gamming. the RL402A

Time

awids using the frequencies Jarmed and all the signals will be

properly received.

Adaprive FH

In adaptive FH mode, che transmis-
sion supélrvision function evaluares
the quality of each individual hop. It
a channel is of poor quality — due to
Jjamming or ocher interference — the
system automarcically excludes chis
channel from carrying traffic and
selects a chanhel with good qualicy.
This means chac che RL402A :
automatically avoids jammed radio
channels, which makes it immune

to partial band jamming.

Hop synchronization

In order to eliminate the advantages
a jamumer could possibly have ro

learn the behaviour of synchroniza-
tion, all procedures in escablishing
and mainaaining a transmission link
are concrolled by pseudo-random
generacors wich very high crypto-
logical power.

Special care has been taken to make
the hop and bir synchronizacion
insensitive to different forms of
matched jamming.

Synchronization information is sent
during each hop, spread all over che
hop, so thar anly a minor part of

a hop is sufficient to maincain
synchronization. A number of hops

. €an also be lost without the need

o resynchronize,



i
The synchronization informacion is Amrol. 4
changed becween each hop to pre- : s d
clude any possibilicy of imitating ic. l
The sequence of hop frequencies is |
selected by pseudo-random gener- l
" .. ators, independently for eicher [
" direction of the radio link.
L]

Adaptive ourtput power 3

The automatic adaprive output’ ] ]
. -power function keeps the signal ac a l 7
*level chat is jusc sufficienc for proper - ——
- recepcion. If interferred wich, for : ] i l N
example by a broadband jammer| ¢he -
transmission supervision automag-
ically increases che power outpurl |' |
uncil a level chac gives clear recep-!
tion is reached again. . s
Adaptive outpuc power can be used -
in,fixed frequency mode, as well * i :
as.in convencicnal FH and adaptive | ' f
FH modes. - - Ch
The combinacion of adapcive outpurc ¢ , Ll
- power and antennas wich hi ghside The adaptive wuIpn; /Jr/_u'er. /1///(’1{/;// steps (/ou.'// .I/Je IPUL 2 2o 2o
and backlobe accenuation reduces che - a level acceptuble Jor reception. 1 the receiver s Jammed treg ;i
risk of deteccion. It also reduces the. i the output power :ill step np 1o-get superior ty rhe Jamming i
risk of interference when cwo or
more radios, fixed frequency or FH,

s deploycd.‘tggecvher.“._ o oelOY V. AU : il 0B : e

-t

! The clock recovery parc.is designied - AR N gt | _ |
*.to withscand incerference of long:™" = ul Dl l Al

¥ el D O O < T : Transmitter { Transmitter ~———
“duration withour loss of syachroniza- s —1\:
tion. All syscem procedures.are &3+ -, . 2

" operable ac very high error race /' — , , sprseeme

oy B : o e R : Control Channel ! ! *‘Quality

e : o o I aie S ',;E:(t;action e i . Measurement

'+ Transmission supervisionf " SRSl st

i 3 m P S s Station A i Station 8
Based upon the recejved syachroniza-
tion informacion, che transmission - A 3 i 3
quality can be evaluaced. This q bR The transmission Supervision operates continugusl 3 Tax irans-
ity measure is used for WEEIONE CORs 4 mitted signal (1) conraing Synchronization informatisn. which is
crol funcBons Information from ™ measured in the receiver. The resnli (2) is sent bacé =5 :he control
i e channel extraction in station A. This-unit decices 1 merease or
i . ; : i

received transmission is sent back.to : Lwi s s Pl e .
the cransmicter via a feedback chan- 5 aecrease the output power, an, o in FH, 19 exclude “requencies
nel to make ic possible co adapc the 2 Jrom use (3).

behaviour of the system ¢o the jam-
ming situation. This transmission is
interleaved wich ocher daca in each

hop and procected through very high Mixed fixed and FH

. redundancy. - : To have interference-free operacion of  fixed frequency links. FH links can

, . The iﬁdividual measurements are * fixed frequency radios and FH radios  be integraced inco a fixed frequency

. integrated over time to build up in a nerwork, the RL402A can ex- network wichour any incerference.
"a’quality measure for cransmission. clude the use of up o 20 frequency This makes che frequency planning

;i This quality measure concrols the; bands. Each band can be ser to any flexible and simple. and offers

ik ‘. output power level used for . 35 number of channels. By excluding extended co-sicing possibilicies.

transmission. - . the channels used by che co-siced
* : O : '
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+The RL402A radio relay system

Useful acces sories

ANTENNA TUNING INDICATOR CoNNEcTION Box
facilicace Operatron The antenna tuning indicacor (ATT, The connection box is used when che
- A handful of accessories help the is a useful timesaver when adjusting loudspeaker and che antenna tuning
operator to programme, starc-up and the antenna bearing. The ATI js indicacor are o be connected ac
maincain radio link communicacions. ~ mounted on a cable reel and con-

the same time. It can also be used
for remocing alarm functions and
engineering order wire telephone. |

They are easy to use and designed for nected to the RL402A o indicate

o the received signal strengch. It s
==, used at the foot of the mast while
- directing the ancenna. It fearures
remote analog reading of “RF
input local”, - :

- NET'DATA CARRIER |
At ; | )

The nec daca carrier js used for
simple and secure discribucion of
necwork data.

i
g (o
)

T . O .’. oy
s Y

Lo B i - %
HANDSET AND LOUDSPEAKER
B . oAl A

The handsec 2nd loudspeaker e RONC
are used for communication on the, “ -
en‘gineeringip}de: wire ciecuic, ' -




| :
Antennas, masts and cables
matched for mobility

Using special Ericsson-designed
antennas, mascs and cables, a crained
crew can set up an operational
station in less than 10 minuces.
The very scurdy design of the radio
relay system ensures reliable
operation even in the most severe
environment. ;

ANTENNAS

The corner reflector antennas deveioped by
Ericsson are specially designed tor field use. They
have a rugged construction, low weighe, compace
size and optimal gain, and chey rcld up for easy
storage in a vehicle.

TELESCOPIC MASTS

Ericsson can offer tzlescopic masts ¢
¢ various lengchs anc performance.
=y : s
", The highesc lifts az ancenna 24
W, merers un in che ain AU mase

o B e Bt
, fecractable o a size suizzble for eusy
' ¥ mdndling and transportation cn sma
“wehicles, Guy rofes. guvstakes and
© ouher accessociss are. packed in che
Accessoty Bag. The mas: can be
curned ¢o direcc the anrenna. Using
ra rotacor, two antennus can b(‘ oper-
aced separately on the same mast.
Tilcers are alsc availabie.

FEEDER CABLES

Feeder cables are dimensioned to minimize signal
actenuacion. They are manufacrured tfrom
firsc-race macerials for opcimum screngrh and
resistance to sharp fluctuacions in temperature.
Cables are normally supplied in lengchs of 25 or
35 mecres wich or without cable reels.




-Easy to operate

Ease of operacion 15 2 major feature
of the RL4024. I: :s demonscraced
by the fact cha: zl; essencial operacor
instruccions appear on the fronc
panel. The system has a number of
microprocessor conzrols, which auto-
mate many operacting steps and sim-
plify the operator's cask. Training
can be reduced to z minimum, and. "
operators need no specialist qual-

ifications to use the €asy-to-grasp . .-

manudl. o G .
Thebuilt-in processor concrol supér:
ViS€S operation anc reduces operator ©
errurs. Supervision of transmission -
is ‘continuous, anc che operator is '
alertéd in the evens of a faulc, Thes ..

The keypad is divided into o 12-key units:
and one for numeric entry. Seven of the function keys are used fer

operationa. programming;
network da:a.

radio sec has an engineering order
wire circuit syscem for operator
communicacion.

All network data are easily and sajelv
distribuced o and loaded in che
RL402A by means of the Net Daca
Carrier. ;

The RL402A versions-are equipped
with tupable filters covering che
full band ‘which offers considerable
freedom of choice and simplifies

 frequency planning.

-The RL402A is préprogrammed for
*Channel Pair Selection, which zives

' “Tx and R frequencies wich fixed

duplex spacei By selecting a channe!
!pair, the 'RL402A is ready for com-

one for function keys

two for checkouts and one Jor loading

.

munication. No additional tuning is
needed. Individual secting of Tx
and Rx frequencies s, of course.,
also possible.

A display
that tells you a lot

The display gives you information
during sec-up and operation.

The RADIO CH shows the selecced
radio channel. If FH mode is used,
the same display indicaces che
seteing of che key.

fn.che TX FREQ and RX FREQ
windows, the cransmirtted and re-
ceived frequencies are shown. Scare
and stop frequencies for ranges to be
blocked in FH can also be displayed
in these windows.

The operating’ mjode:section tells
“vou abour da €a: KA, Ou t[;u;;pp\-.'er,
transmit. concro} ‘and modes of FH .
The lower section is reserved for
various cest system informacion. The
qualicy of che received signal is con-
cinuous|y disblayed'.';l-'l.ere, ‘the oper-

=+, “atof can check various functions of
. 'the radio ser by means of BITE.

+Net Daca Carcrier
Ripe ’;..') e onia 3 i

cure discributiof of ﬁe‘t\y}d'z'jk.dht'a
13 €§5encial, Erfors when loading
~_cr"\r-'jn_c,‘-'l,;e_\"s:;fo_r FH, fixed frequencies
‘and eiéluded frequencies muse be
avoided. Net Daca Carriers are pro-
grammed.centrally by means of an
RL402A of 2 'personal computer.
Then. they are distribuced to
the communication sites where they
can be connected o each radio for
EULOMAUC Setung,




Tx/Rx
24 MHz

Rx/Tx
24 MHz

Fq.

>50 MHz

>74 MHz

G A principle duple: pastern of an RL+32A in FH mode. The
S spreading bandwidth can be set up 14 24 MHz. The minimum

. gery

duplex space is 50 MH2 and !:(‘nre *hi bapping bands ave defined

in fixed [requency mode

- Remoce. control of all keyboard -
~funcrions, as well gs_:;po_p'i‘céringl;' ‘
..and supervision of BITE and alarm
g o information', can be performed from
a r:'tandard data terminal or personal
‘computer connected co che auxiliary
he fronc. - -

. 'The-RL402A fearires two special
.- ‘test funccions: BITE and LQOP:: |
= “TEST: BITE (built-in test equip-
'mend) is a fanccion that continuously
monitors levels and values in critical
. .gest points. The operaror uses che.
LOOP TEST o check che functions
©of his own equipmenc, .+ ...

P OBITE e

Y e i 28

BITE continually monicocs equip-
ment performance ©0 ensure thac' |
specified values are not exceeded, |
“When the main funccion of che radio
set drops out, cheré will be an

. ALARM. TEST POINT ALARM js

-, triggered when anone out of 20 tesc

* points exceeds the limics specified,
but che radio will continue co oper-
ate. By pressing che TEST KEY, the

Operacar cani tead che value in che
t&st point thit is oucside che limics,

by the center Srequencies, the ; istance Lésuzen those niust exceed 74
MHZ. T/’( renter frl:l,nmr-':‘}:{"y_‘ d.;'f?‘.-: !

122 Torcnd Do £a, L

wrieer anes Jusv;t.h;ltl'c.'

and chen cake che necessary accion.

The operacorcan, of course, check

all test poincsac any cime,

typical examples or resc point
measuremencs: other examples are
transmission outpusz Power and Ry
signal level.

Faulc conditions can be rapidly re-
stored since che equipment initiaces
an alarm as soon 1s the railyure ocgurs
and displays che 2uley subunic,
This minimizes the risk of interrup-
tions and downtims in che
communication.

Loor TesT

The operator can ws¢ cwo differenc
d P3O v 23t 20 teudact o
simple checl: of the fquipment.
Using che RF LOOF TEST, the
entite radio unic is s izched into -
loop mode o checi =ne RL40zA <
togecher with rhe Tmaiciplexer/
exchange and hs el ek
Using the BB LOO® TEST.
radio pares are ex: o ded and the
VPCLACOr restrices :=e cneck o che

Modulacor and-synthesizer levels baseband section iz the RL402A
anﬁ ransmiccer temperacure are
o © 6 e-.
AN | 5 (] O . -
¥ TR i el L) )
\ S 3 | Scanning .
L - ol Test points y
s & #
<
e ®
©
] ®
o (]
o g e
Test point 51
Rx signal lcvei
.;v
Processor
Control
! .
Alarm Tt P
. 1

The continuous supervision of important Junctions in :ire RL02A

is performed by the built-in test equipment, BITE.

Aus geriation

from normal conditions causes an ALARM or TEST POINT
ALARM. The operator can look up any test point. in :his cise

1 Tp51, to find faults quicker,



* Flexibiliry gives freedom

Today’s communicacion equipment
is small, light, and easily installed in
a variety of small off-road vehicles.
“This gives the user che freedom

to deploy his communication unics
at points that opcimize his com.-

munication, irrespective of the type
of terrain. b
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Techfﬁcal aéta

THE TECHNICAL DATA GIVEN BELOW ARE TYPICAL DATA

H

Géderal '

RL 412 RL 432
Frequency range 225400 MHz 610-960 MHz
Duplex space min S0 MHz min 50 MHz
Channel spacing 125 kHz 125 kHz

.

Transmisson capacity 256", 512, 1024

and 2048= kb/s

256*, 512, 1024

: . and 2048* kb/s
Orderwire

Digital. 16 kb/s Digital, 16 kb/s
Transmitter ,
Output power, high . 15w ‘ 15w
- Output power, low fiw : w
s Output power, auto 4 10.1-15W . 0.1~-15w
" "Spurlous-attenuation . “80dB - 80 dB
Harmonic attenaution . -60dB 60 dB
Frequency stability:* - =20 pem 20 ppm
L i i i . ’
.{i'Recelvei” . Pk
.:':_No{sq.ﬁgu_re_f; i bl i* 6dB - 6 aB
) 'Sp'urious{'sttequa‘tnq 3 ¢80 dB £0d8
Frequency atability 7+~ -« | 4n=20pem 220 ppm
Sensitivity for BER = 03 X
- ; 25_6.!§b/s g © -100-¢Em . 100 dBm
- 512:3]§b/s, ; ¢ 96 dBm
Gt~ 1024 Kb/s, : - 93 dBn;
8 1 . T2048Kb/s ‘gEm . : - 91 dBm
ECCM Verslons- “mRE- 4124 RL 4224
Spreading bandwidth®, ~ 10MHz © 20 MHz
Jamning protection in i z
conventional FH mode
: 256 kb/s 13dB
. 212 kb/s. 13 dB
. 1024 Kbys. 16 dB

RL 432
1.35-1.85 GH;z
min 3C MHz

125 kHz

256+, 512, 1024
anc 204§« kb/s
Digitz:. 16 kb/s

7W

0.5\w
0.05~-7w
80 ¢cE
€0 cE
22C zpm
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Physical intérface -
Levél, data, :
Level, clock A
Impedance = &1 -4

-

- %1V pp o NRZY
1130 ohm balanced

TDM-interface TRI-;I:AC*

"7 TDM-interface ATACS* ~~ B
. ifhu'. - i teoe ‘ . 1{: N
TDM-interface HDB3* , - LK
N . .y
Power supply . L o !
Input voltage ©l2132vDe
Input voltage {mains) ¢+ 95255 vV AC
Input frequency - ' :45-65 Hx
Power consumption, maximum 200w
Dimenslons and welght l
Height 310 mm!
Width (total) 482 mm
Width in 19" rack 437 mm
Oepth (total) 385 mm
Depth in 19" rack 306 mm
 Weight 42 kg
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Ericsson Microwave Systems AB
Defense Communications
Box 42: N

$-164 93 Stockholm, Swedan
Teleplione: +46 8 757 01 00
* Telefax: +46 8 751 71 41

Ericsson Radio, S.A.

Torre Suecia

Retama, 1
280 45 Madrid, Spain

" Telephone: +34 1 339 23 59
. Telefax: +34 1 339 31 6o

"NFT Ericsson

Communications ANS
P.O. Box 87 .

N-1361 Billingstad, Nocway
Telephone: +47 66 84 24 00
Telefax: +47 66 84 82 30
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"Ericsson’s 90 000 employees are active in more chan
7130 counzries. Their combined expertise in switching,
radio and networking makes Ericsson the world
tleading supplicr in telecommunicacions.

Ericsson Microwave Systems AB is Ericsson’s core
company :or defense eleccronics and microwstve
communicacions as well as R&D cencer for microwave
technolozw and high-speed electronics

The defesse product areas include ground-based, naval
and airbo-ne radar syscems, display systermns. airborne
compucters. EW systems and defense communications,

The civitiza produce areas include digital microwave
systems for fixed and-mobijle telecommunicacions.
,hetworks, 2nd developmenc of digital radio base:
:ad acrive antennas for cellular syscems.
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ERICSSON 2

QUATATION FOR TACTICAL RADIO RELAY STATION RL-422A

One Set of Terminal Statiém comprising :

DESCRIPTION QTY
I. One set of Contact RL-422A frequency range 610-960 M-z l
data rate 512 and 1024 kbit/s consisting of
lca. ZMB 101 52/4 Radio Set
lea. RR-154 881/3 Main Cable
lea. RR-183 900 Battery Cable
lea. KA-400007 0001 Handset
lea. RR-161403/10 Loudspeaker:
lea. LZT 120 Operator’s Manual
lea. LZB 115 Service Manual )
2. RB-100023-0001 Antenna CA-720 !
3. RR-193 225/2 ! Antenna Cable 35m on Reel 1
4. DB-100101-0001 Antenna Mast TAM-18 ]
5. RGX-5500 ROBIN Generator Se( SKVA 1
6. RR-211-775/2 TDM Line Cable I
7. ECCM Module for RL-422A Y
8. One Set Local Accessory l
lea. RR-193 227 Connection box
lea. RR-193 223 Cable for connection box 7
lea. RR-193 228 Antenna tuning indicator .~
lea. SXK 1072731 Net data carrier
Total Price for One (1) complete radio relay station
item 1-8 above , $ 54,200 (U.S. Dollars)

Eridsson Microwave Systems AB

Postaddress - M;'xil
S-164 84 STOCKHOLM

SWEDEN Kista

Styrelsens satc - Regisiered office : Molndal

Bésoksadrg;ss'- Office address
Torshamnsgatin 32 C

Telefon - Telephone
Nat  08-757 30 00
Int 446 8 757 30 00

Momsnr-F. 4.7, No.SESS6028 162 702
Organisationsnr-Reg.No. 556028-1627

Telefax - Telefax
Nat 08-752 81 72
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