Paragon™

Data Base Station
Technical Manual
Version 1.00

PRELIMINARY, For Internal Use Only

The entire contents of this manual and the Radio Installation Software
described in this manual are copyright 2003 by DATARADIO Inc.

Copyright DATARADIO Inc.
December 2002

Part no.: 120 20180-100a Preliminary



Table of Contents

1. PRODUCT OVERVIEW ..ottt ettt ettt ettt e et s s atbe e e s bae e s sabae e sabeeseabaeesabseeesasbeesaabeeessbeseanbeeesansens 3
O R 1 N =N = 0 AN 1= N = 3
1.2 GENERAL DESCRIPTION .....utitiiitteteittteeisteesiessessasesessssssssassessassesssasssssasssssssssesssasssssasssssssssssssassesssssesssassesesssseesss 3

N R == | (1 =~ 3
1.3 FACTORY TECHNICAL SUPPORT ....ccuttieiittieiiittteeeteteesstesiistessabesssasssssasssessbesssassessasbessssssssssastesssssesssassssesssseesss 4
O OO 5
1.4 PRODUCT WARRANTY etttiiiiiiiittetiteeeieissseressssssssssesesssassssssesssassssssssssssasssssesssassssssssesssassssesesssesssssssessssanssssesssanns 5
T = X = Y 1= N Y 2 = T 5

T R = Tox (o A =" o =T 5
G X X 1 N2 5

TR 4

2 NS 1 I I 1 1 RPN 4
2 R Y7 = = AV A 1LY 4
A 10 107 1 [ 4
P T = =0 = o7 EE SR 4

231 RO ASSEITIIY POWES ..ottt sttt ettt e e n s n e r e 6
232 BDLC™" @SSEMDIY POWE ..o ettt s e es s eneen s 7
A A N = N OSSR 7
A R © 1V Y 1< YT 7
S O 1o 11510 I UaTo N @o  a10T= i1 o o 7
2.5 COMPLETING THE PHY SICAL INSTALLATION.....iitcttttteeessitreteessssssbereresesssssseressssssssesesessssssssssessssssssssssssssssssssseees 8
2.6 CHECKING OUT NORMAL OPERATION ... uuiiiiittieiiteeeiireesessetsesstssssssesssssesssasessssssssssssssssssssssassessssssssssssssssssseesss 8

3. OPERATING DESCRIPTION ..ottt ettt e sttt ssae s s bt e s saba e s sabes s sbteessabeesssbesseabeessasansesnbeeean 9
3.1 RADIOASSEMBLY ..uutiiiiiteeieiirtieiiteesiiteessaseseassseesiisseesassesssasssssassessssssessssssssassessassesssasssssssssesssnsesssasessnssesesssnes

G T O O 0 = 1 =PRSS

RECEIVEL MOUUIE ..ottt ettt et e et e et e s be e st e tesaeeseebesbeeasesbeeaeenseaseeaeesasbeensensesaeensasbesssensesreeseessensenns
3112 EXCIEEN MOQUIE.......oiiticeeeiecte ettt ettt s b e e bt et e s teeaeebesbeese e besbeensesbeebeeasesbesaeessansenanenrens
3113 POWEr AMP MOUUIE.......c.oiiiiii s
3114 Speaker pandl........cccceeerennnne.
3115 Dual Power Supply module....
31151 REAN CONMECHIONS.......eciviiteitieiteiteeite et eteeteete et estesteetestesseesesbeeseesesaeeseesesbsensesbesbeensesseessessesseensensesanensanes
312 Radio ASSEMDIY, FEAI PANEL ..ottt
3121 BaCKPIBNE PCB...... ..ottt sttt et a e bt e st b e se e e e st e bt e b e b et e bt b e sb et e bt eb e b e e e neebeneennenen
I =1 5 T I e
321 BDLC™" FIONt PANEL w..ooveoeeeeeeeeeeeeses et ses s sss s es s ssss s s ssessanssens
3211 FTONE SWITCNES. ...ttt e et e et eete e e aee e te e ebeeeaeeebeesaeeeaseeseesaeesateenseesaeeenreennens
32111 ReSE .
32112 PRl
3212 Clearing Errors........ccccoevveeene.
3213 Test Transmissions .
3214 RS-232 LED Function Selection ....15
3.215 LEDsand Indications...........ccccevevveevenenee. ...15
3.2.1.51 Radio NEWOIK INAICAIOIS......c.ciieieiriitieiecie ettt e ettt e st st estesae e e e sbesbeeaesbesbeebesteeseessesaeensensesanensanns 16
3.2.1.5.2 RS 232 POrt INQICAIOIS ......cciveiiueeitie e et eetie e et eett e et eete e et e et e e ebeseseeebeesbeeesseesbesasessnbeesbesasseanseessensnseans
3.2.1.5.3 Check and Power LEDs
2 I Y N P-4 1 1 o [Tor= (o OOt
I = I ol == Vo s =0 = OO
3221 RS-232 SIgNal LEVEIS......oeieceieieeeee ettt b ettt n et
3.2.22 PiN FUNCLIONS. ...ttt ettt e st e e be e e bt e eaeeebeeebeeeaeeenseesaeeeaseenseesaeesateenseesaseenreensens
4, TROUBLE-SHOOTING AND TESTING ....ooi ittt ettt sttt es st ssbaa e s s bt e s s eabe s s sabaessenbee s 20

120 20180-100a Preliminary i Paragon”® Technical Manual



4.1 EQUIPMENT REQUIRED ....ciuvuuiiittnesttuneetstniaeeeestaesstaessstseessssssernssssserssnesesniesesnesrenmsstetstaeesstieessrneesrnns 20

B e eeeeeeeeett————aeeeteettaaeeeeeeetta————aaeeeeeettanaeettetta—————aaeeeeettanaeeeererrannin——aaaaaees 21
4.2 RECOMMENDED CHECKS......ccutuuiiieiiiiiteeeetietmeeeett e e eeeeeetta e eeessaaaneeasaan s aessstannaaessstanmesstassaasesssnnnaesessran 21
4.3 ADDITIONAL TEST DETAILS ..utuuuieeeeetttuneeeseesuummmtuanaeeessstnnaeeeeesssnaaasseeesssnnnaaeeesstnnsaaaasseeeesssnnnseessesnnnns 25
431 R DAA LINK TS ..ottt ettt ettt ettt et e et e e eae e e b e e saeeeebeesaseesbeeenbeesaseeebeeenteesanas 25
4.3.2  CaArli€r GBVIALIONS.......ccviiteeeteeteeteeite et e ete e et eteste e testeesbeeetesbeesesaeesbeeasesbaesesseeteassesbeebesssesseensesbeenrens 26

5. RADIO PROGRAMMING AND ADJUSTMENTS. ...ttt ettt ettt ettt eanas 27
5.1 SERIESI] RADIO PROGRAMMING......uiiittuieittieettiieeirnmte e ettt eeataeretnaessrnmnteessaeessnaeessnnaesstnaaaeesraneassannes 27
5.1.1  RECOMMENTE [TEITIS......ccuiiiiecieciecie ettt ettt ettt ettt et e e beebesaeesbeeabesaeentesaeesbeenbesbeentesaeeteeneesras 27
5.1.2  MOAUIE PrOGraMMING ... ..ceiueutreeutrietrteristeseeseseesessesesseessesessessesessesessesessesessessesessesessesessesessesesresesensesens 27
5.1.3 Channel SEection Via DIP SWITCHES.........coiiiiiieeee ettt ettt ettt e eaaeeaeeas 31

5.2 SERIEST] RADIO TUNING . ...t iiiiitttieeeee ettt e eeees e e e e e et eeeeeee ettt e e e aaaeeeeeeesaaa e eesesssaanaesaaneesesstannaeaseesnnnsaeaeen 32
521 TESEEQUIPIMENT ..otttk e ke b e bbb e bbbt R st r e r e r e ene e 32
5.2.2 Receiver module (T885-xx-0200, T855-xx-0250 & T835-XX-0200) .......ceerereerrerieerreereiieereeseessesnesens 33
5221 L LU= = [ o SRS 33

5222 S a1 p (2= g AN e 007 o OO PRRPR 33

5223 Fromt-ENd AlNGNMENT.......ooiiiii ettt ree et e st e s eerme e s e e e e e e nabe e e e e eens 34

5224 SINAD @Nd LINEETLY ChEGK. ....ceiiiiiiiiiiiiieee ettt e et e e e e s e e me e e snnn e e e e e e e e aanes 34

5.2.25 LTS o [0S 11T o | PSR 35

Exciter Module (T881-xx-0200,T857-xx-0250 or T837-XX-0200)........ccceervrerrrrrerieseseesrenseseessesseseessessessessenees 36
5231 L LU= IS (0 o OO PP TSR RPPPPPI 36

5232 SYNENESIZEN ALIGNMENT. ...ttt e et e e e e e e e bbbt e e e e e s smmne e e s e bbb ee e e e e e e e e nneeeean 36

5233 TX Frequency Error AGJUSIMENT .......ccieiriiree e e s ceiieesit e e e e s st e e e e s emne e e s e aaea e e e e e e s eansssesnnnsseeeeaeeeans 37

5234 Low-Frequency BalanCe AGJUSIMENL. .......iiiiiiiiiiiiee e ceeee sttt sner e e e e e s ssaaa e e e e e e e mnesssnnenen 37

5235 EXCITEr POWES OULPUL ......oueteeeiete et seee ettt eeet ettt e ekttt e s et e e e s ameeab et e e asbn e e e esbneeenassenan 38

524 Power Amplifier Module (T889 (800-870 MHz only), T859 0r T839).......ccccererieeriieiesieeieseesie e 38
524.1 Power AMpPlifier POWET OULPUL ........cciieirieree e e s eeeees st e e e e e e s st e e e e e eemreaeesasataneeeeeessanssaennssrneeeaeeeannn 38

5.24.2 Forward Power Alarm Level (Optional SEttiNG) .......ooiivvirieieeeiiiiieeniiiec e smee e e e e e e e 39

5243 Reverse Power Alarm Level (Optional SEttiNG) ........cooovveeiriiiieiiiieere e ree e 39

5244 Tait T859 (UHF) Standard TUNING PrOCEUUNE...........ocoiiiiiiiiiie et 39

5245 Tait T859TuNING fOr BESt EffICIONCY ... .eeieieiiee ittt rmee et e e e ereeeeeenee 39

525 (TPL) LMSseries Power amplifier (PA8-2BF-LMS) (890-960 MHZ) .........ccccvvvverienesereresieie s 40
5251 Power Output alignment (from TPL COMMUNICEIONS)........ccccuvreiiiieeiiriieeee e e enieeesseenneee e . 40

5.25.2 Forward POWEr AlarM LEVEL.........cooeiiei e eeeee et eee e eeeeeennnnnnn . 0

5.25.3 F 00! o)L= A ox A7 o o PRSP 40

5254 RF Input (RelativVe REEING).......cccuvvieiiieeiiiiiiieeeiiieie e e siirer e e e e e s smene s sssnsnseeeeesssnnsnsessnsssnseeseesnnnsnneess 40

5255 Forward Power MELEr CAIDIalioN.............oiiiiiiiiiii ettt e e e et e e e sneeeeeeeeeabaaaes 40

5.25.6 Reverse Power MEter CAiDration............iiiiiiiiiiii e e e et e e e eneee e e e e e earaaaes 40

5.25.7 Reverse POWEr AlGIM LEVE .........oovvieeieeeieeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeesseees s DL

B. SPECIFICATIONS. ...ttt ettt e e s st e et e st e e st e aaseesseeeseesaseesseeanseesaseesseeenseesnneenseennteennns 49
APPENDIX 1 - PARAGON D DEVIATION ADIUST .. .veveeteveeeeeeeeeeeee et seeeeeeeeeseeeeeeeseeteseeseeeeeseeteeeeeesee et eseesesseeneens 48
FIGURE 1 - TYPICAL RADIO AND POWER SUPFLY ASSEMBLIES, FRONT VIEW ...uuuiieiiiiiiieeeseesennieesinseeesensnneeeseesnnnn s 4
FIGURE 2 = BDLC ", FRONT VIEW ... eeeee ettt eeeeeeeeeeee ettt ee et et et e e eeee e eeee et eeeeeeeeeeeeeeeeseneseeesenee e eeeeeeneeenes 4
FIGURE 3 - TYPICAL RADIO AND POWER SUPFLIESASSEMBLY, REARVIEW .....covvtiiiieeiiiiiiieeeeeieeeeeeetieeeeeeeata e eeeeenens 5
FIGURE 4 = BDLC P, REARVIEW ..ot ee e ettt eenes s e e e e et e e s e e e e eeesenanesee s e eee e e eneneneeena. 5
FIGURE 5 - BDLC™ " SREAR CONNECTION, SWITCH, AND FUSE. ...+ vvtveeeeeeseseeeseseeeeseeeeeeseeeseseseeesesesasasesesesesesnens 7
FIGURE 6 - RECEIVER MODULE FRONT PANEL ...t ettitttieeeeeeettaseeessaeeessasaanseesssstsnnnsaaaseseesessanssaasssssnnnssanaesessssssnnns 9
FIGURE 7 - EXCITER MODULE, FRONT PANEL ....uueiitueiiti ettt eeesimeeeesstaeeestaaesstaneesttmaesesstnsasstnsesssnseeesnsaaenessnneesenn 10
FIGURE 8 - POWER AMP MODULE, FRONT PANEL ....uuuueeiiittiieeeeeettt i aeeeiaeeeeseestan s aeasssssnnssaaaaeseesssttnnnaaaseessansanansaeses 10
FIGURE 9 = SPEAKER PANEL ..cvtuuueeteetttieeessestsummnten s eeessssanneesssstsnmsaseesesssnnsaeesesssnnsmaassseesesstnnaeeesesssnnssmmanseeses 11
FIGURE 10 - DUAL POWER SUPPFLY REAR CONNECTIONS ... .ccttueiitieeettieesttimaeeesstneesatneestneessnsaaanessnnaesesneesereesenns 12
FIGURE 11 - BDLC " MEMBRANE SWITCHES ... vveveveeeeeeeeeetesseesesseseseseeeesesesseses et seassasessesseseseseseseseseramasseesenes 13

120 20180-100a Preliminary iii Paragon”® Technical Manual



FIGURE 12 - RF INDICATORS ..eiiictetiiitteteiitteesiteessattesssibesssassesesssesssssesssassessassesessssssssssssssassesssasesssasesssssssessssssssssesssnses 16

FIGURE 13 - RS-232 LED PORT INDICATORS ....ceieitiittttteesiesbseeteesssssseresssassssssessssssssssssssssssssssssssssssssssssssssosssssssssssssns 16
FIGURE 14 - ALARMS LED INDICATORS .....uttitiitiieiiteteeetieeetteessateessbsessasbessssbaessssssessssteessabesssassesssssesssssssssssssesssnses 17
FIGURE 15 - BDLC 2" Y CABLE AND PINOUT ¢ veeeeeeee s s seesessesseesssesessesseeseesseseesessessssessesessessesssessesessessessenees 19
FIGURE 16 - CARRIER DEVIATIONS FOR TONE OR DATA MODULATION......ciiittteieeeeiisrereesseeisreserssesssssesssssessssesessssssnns 26
FIGURE 17 - RECEIVER SYSTEM INFORMATION .....uviiiiitiieiitireiiuteesiteesssssessabesesssssssssssssssssesssssesssassesesssssesssssssssssesssnses 29
FIGURE 18 - RECEIVER CHANNEL INFORMATION SCREEN .......uvttiieiiiiureeeessisiiseseresssssissesesssssssssssessssssssssessssssssesesessssnns 29
FIGURE 19 - EXCITER SYSTEM INFORMATION SCREEN. .......uutiiiiutieiitiesiiseesseiressesssesssssssssssesssssssssassesssssssssssssssssssessssnes 30
FIGURE 20 - EXCITER CHANNEL INFORMATION SCREEN ......0ciiiiutieiiteesiitsesiairesesssseesissesssssessssssssssssesssssssesssssssssssesssnnes 30
FIGURE 21 - BACKPLANE DIP SWITCHES EXAMPLE = CHANNEL 5 SELECTED ..vvvvieeiiitreieeessesreeeeessssssseressssssssesesesssnnns 31
FIGURE 22 - T855 AND T885, TYPICAL RSS|I CURVE: VOLT TODBM ...cuviiiiiiii ittt 35
FIGURE 23 - T835, TYPICAL RSSI CURVE: VOLT TODBM ...uiiiiiuiiiiiiieiiitiee et e esttee e stae e sestee s sbaessesbesesbaeessnsasssnresssnnes 35
FIGURE 24 - T800-50-0001 BACKPLANE .......utttiieiiiittereeesiessreereesssssreresssassreseesssssssssesesssssssresssesessssssssesssassssesesesessnns 36
FIGURE 25 - T859 TUNING SETTINGS ....citvieiitteeiitteeeiitetssssesesssesssssesssassessassessssssssssssssssssesssasesssassesssssesssssssssssssesssnses 39
FIGURE 26 - (TPL) LIMS REAR PANEL .....cetiieiieieieteeeeeie ettt sttt e st sse e tesaessestesaestestessestessessestensensessnnsnssensnnes 41
FIGURE 27 - T885-0020 RECEIVER TUNING CONTROLS LOCATION ....uutiiiiiieiteeeieeeesisrereesssesreseessesssssesessssssssesesesssnnns 42
FIGURE 28 - T881-0200 EXCITER TUNING CONTROLS LOCATIONS ...cciitviiiitiiecittie e cite e seitee s sbeessesbesssbaeessanaessnbesssnnes 43
FIGURE 29 - T855 RECEIVER TUNING CONTROLS LOCATION ....uvtiiiitieeiitreeieireeeestreeeisreesssseesssssessassesesssssesssssssssssesssnnes 44
FIGURE 30 - T857 EXCITER TUNING CONTROLS LOCATIONS......uiiiitieiiittieieireieesteesssstessssteesssbeesssssesssssassssssssssssesssnses 45
FIGURE 31 - T835 RECEIVER TUNING CONTROLS LOCATION ....uviiiitieiiiiieiereeeeitreesssreesssteessbasssassesssssasssssssssssssesssnes 46
FIGURE 32 - T837 EXCITER TUNING CONTROLS LOCATION ..uvvviiieiiiitreeeeesesireseressssssseresssssssssssssssssssssssesssssssesessssssns 47
TABLE 1 - ON-AIR DATA SPEEDS AND MODULATION TYPES .....uviiiiiieeeiitteeeireeeiisteessteessassesssssssesssessssssessssssssssssssesssesess 4
TABLE 2 - POWER SUPPLY LEDS INDICATIONS ... uuttiiiiiiiiitteeieeesiesseeeesssessssssesssssessssssssssssssssssssssssssssssesssssssssseessssssssenees 6
TABLE 3 - TX MODE SELECTION LEDS INDICATIONS......ccuttiiiittieeiiutiseeteesssteesessesssssseesssesssassessssssssssssssssssesssssssssssens 14
TABLE 4 - TEST TRANSMISSIONS. .. .uutiiiteteiitteeiiteesiatseseaiseeesissesssassessassesssasssssssssessssssssasssssassessssssssisssssssssesssassssssssenes 14
TABLES - RS-232 LED FUNCTION SELECTION SEQUENCE ......ccciiuiteeeteeeeitteeeeitreessteeesasseseesesessssessssssessasesssasssssssenas 15
TABLE G - RS-232 SIGNAL LEVELS...eiiiittiiiittieiiteeeietttseaibeeessstesssissessssbesssabssssassssssassesssasssssasbesssssssssssssssssstesssassssssssens 18
TABLE 7 - DTE PORT 9-PIN FUNTIONS. ....ceiiiuteeiiiteeeiitteseeiteeesisseessissessasesssasssssssssssssssssssasssssassessssssessssssessassesssasssssssess 18
TABLE 8 - DTE PORT 25-PIN FUNGCTIONS ...vvviiiieieittteeeesieessssereeessssssesesssassssssesssssassssssesssassssssesssssassssssesssesssssssessssssssens 18
TABLE 9 - CHECKLIST A (AFTER INSTALLATION) 1..viteutitetetessessessesesseseesessesseesessessessessessessessessessessessessessensessensensessens 22
TABLE 10 - CHECKLIST B (GENERAL) ....vcuttiutettitetie ettt est sttt ss et ss e s e st se st ss st sn et ss et st et b sn e s ne s e s seene et ee 23

120 20180-100a Preliminary iv Paragon”® Technical Manual



WHAT'S NEW

Hi story
Version 1.00a (prelinmnary): January 2003

* Appended data for 8-FSK nodul ati on on transmt side
Version 1.0: Decenber 2002

e First rel eased version
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Asynchronous
AVL

BDLCPP*

DBA

DCE

DTE

Gemini*®
Gemini~®*
Network Speed

Paragon””

Paragon”"*
Parallel Decode

Definitions

The following terms are used throughout this document.

Information that can be sent at randam times, and nd synchronized to a dock.

Transmisson charaders begin with a “start” bit and end with a “stop’ bit.

Automatic Vehicle Location. Optional feaure that involves using GPS (Global

Positi oning System) signals from the mobil e unit by the Host PC.

Base Station Data Link Controller (PD = Paralel demde). An async radiomo-

dem designed to control the base station in mobile systems. A comporent of
PD+

Paragon .

Dataradio’'s Dynamic Bandwidth Allocaion potocol designed for short-
inquiry/long resporse gplicaions auch as dispatch systems. Latest enhance-
ments include suppat for occasional long messages inbound,and for Out-of-
Band datafor AVL reports with noextra overheal.

Data Communicaions Equipment. This designation cefines the diredion (input
or output) of the various RS-232 interfacesignals. Modems are dways wired as
DCE.

Data Terminal Equipment. This designation dfines the diredion (input or out-
put) of the various RS-232 interface signals. Most user equipment, as well as
PCs, arewired as DTE.

High specs mobil e radiomodem. (PD = Parall el Dede)
On-air compatible with Gemini"®. Runs upto 32kb/s

Thisis the bit rate on the RF link between urits. Could be different from COM
port baud rate.

Fadory-integrated industrial-grade data base station wsing Parallel Decode tech-
naogy. Used in VIS mobil e networks.

Higher performance modd.

Tedhndogy featuring dual recevers for added data decode sensitivity in multi-
path and fading environments.

Radio Assembly  Radio modues used in Paragon’" and Paragon”>* and available in two distinct
series depending on radio’ s frequency band.

RS-232 Indwstry—standard interfacefor serial datatransfer.

VIS Vehicular Information Solutions. Dataradio’s name for a series of products ge-
cialy designed for mobhil e data.

WinRIS Windows Radio Install ation Software. This ftware dlows basic tests, unt con-
figuration, and troudeshoaing.
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1. PRODUCT OVERVIEW

This document provides information required for the setting up, operation, testing and trouble-shooting
of the DATARADIO Paragon™™* radio-modem base station.

1.1 Intended Audience

This document is intended for engineering, installation, and maintenance personnel.

1.2 General Description

Paragon”®* product is a factory-integrated industrial-grade data base station used in mobile networks and is
designed specifically to fit the needs of vehicular applications. It features dual receivers for added data
decode sensitivity in multi-path and fading environments.

When used with Dataradio’s state-of-the-art Gemini °"°* mobile data solution, the system delivers
unequaled high-speed data performance and unmatched effective throughput.

All Paragon™" models are supplied in a rack-mount configuration that includes:
« A Paragon”™" full-duplex Radio assembly.
« A contemporary, high-speed Dataradio “Base Station Data Link Controller” (BDLC P°*).

In Paragon™* units:

*  Duplexer and backup power units are custom furnished items.
e Wireline modem(s) are optiona items.

» Laptop PC and its application software are user-supplied items.

1.2.1 Features:

» Pardlel Decode (PD) technology featuring dual receivers for added decode sensitivity in multi-path
and fading environments.

»  Sophisticated DSP-based modem design provides added system performance, fewer retries and more
effective throughput.

* Modelswith on-air data speeds and modulation types aslisted in Table 1
* Availablein 800 MHz, 900 MHz, UHF, and VHF

e Power output of 20W to 70W for ParagonPD’s 800 MHz, of 65W to 100W for 900 MHz, and of
20W to 100w for UHF and for VHF

»  Supports high-efficiency Dataradio DBA over-the-air protocol
*  Over-the-air compatible with MobilPac/R, GeminiPD, and PD+ mobile products
* Modular design in arugged die-cast aluminum chassis

» ParagonPD+ units are factory-configured based on each customer’s network system requir ements
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EEPROM Flash programmable firmwares

Table 1 - on-air data speeds and modulation types

Modulation Channel spacing
type 12.5 kHz NPSPAC& 900MHz 25 kHz
DEMSK ! 9.6 kb/s 9.6 kb/s 9.6 kb/s
8.0 kb/s 8.0 kb/s 19.2 kb/s
RCAFSK 1 16 kb/s 19.2 kb/s 32 kh/s®
14.4 kb/s 16 kb/s 25.6 kb/s
CRCBESK L2 21.6 kb/s 24.0 kb/s 43.2 kbls
24.0 kb/s 28.8 kb/s 48.0 kb/s

1.3 Factory Technical Support

The Technical Support departments of DATARADIO provide customer assistance on technical prob-
lems and serve as an interface with factory repair facilities. They can be reached in the following
ways:

For Canada and International customers:

DATARADIO Inc.

5500 Royalmount Ave, suite 200
Town of Mount Royal

Quebec, Canada H4P 1H7

Technical support hours; Monday to Friday 9:00 AM to 5:00 PM, Eastern Time

phone: +1 514 737-0020
fax:+1 514 737-7883

Email address: support@dataradio.com
or
For U.S. customers:

DATARADIO Corp.
6160 Peachtree Dunwoody RD., suite C-200
Atlanta, Georgia 30328

Technical support hours: Monday to Friday 8:30 AM to 5:30 PM, Eastern Time

phone; 1770 392-0002
fax:1 770 392-9199

Email address: drctech@dataradio.com

1 Networks must use common modulation, bit and baud rates.

2 Available with Gemini PD+ only

120 20180-100a Preliminary 4 Paragon”" Technical Manual



1.4 Product Warranty

Warranty information may be obtained by contacting your sales representative.

1.5 Replacement Parts

This product is usually not field-serviceable, except by the replacement of individual radio modules.
Specialized equipment and training is required to repair logic, modem boards, and radio modules.

Contact Technical Support for service information before returning equipment. A Technical Support
representative may suggest a solution eliminating the need to return equipment.

151 Factory Repair

When returning equipment for repair, you must request an RMA (Returned Material Authorization)
number. The Tech Support representative will ask you several questions to clearly identify the prob-
lem. Please give the representative the name of a contact person, who is familiar with the problem,
should a question arise during servicing of the unit.

Customers are responsible for shipping charges for returned units. Units in warranty will be repaired
free of charge unless there is evidence of abuse or damage beyond the terms of the warranty. Units
out of warranty will be subject to service charges. Information about these charges is available from
Technical Support.

1.6 Packaging

Each Paragon™ product normally leaves the factory packaged as follows:
» A Seriesll Dataradio base station “Radio assembly”

e A dua power supply assembly

+ A Dataradio BDLC™" model

« A Radio Interface Cable to link the Radio assembly to the BDLC™"*:
18-inch long “Y” ceble; DB-25 female to dual DB-25 female (p/n 730 03374-102) for connection
between backplane PCBs and BDLC™".

¢ One standard seven-foot 120V AC power cord

» Two DC power cablesto connect the radio assembly to the dual power supply assembly.

e Courtesy small partskit

Frequently, Paragon”"" product components are field-assembled prior to customer delivery.
The cabinetry may then be supplied in one of several custom rack-mount configurations that may
also include fan, backhaul modems, duplexer/filters/combiners, and ancillary equipment.

If damage has occurred to the equipment during shipment, file a claim with the carrier immediately.

120 20180-100a Preliminary 5 Paragon”" Technical Manual



2. Installation

2.1 Overview

The cabinet and rack-mount housing the Paragon”*'s radio assembly and the BDLC ™" is generally
installed in a sheltered facility. Occasionally located adjacent to the nerve center of the user’s
network, it is often located near tower sites or at remote |ocations where it operates unattended.

Furnishings needed include power, cabling, and installation of antenna, landline or microwave mo-
dem, and host PC or portable computer. Details of these are outside the scope of this manual. This
manual covers the radio assembly and the BDL C™* that includes the modem.

2.2 Location

Be sure to place the Paragon™ " in such away that:

e The LEDs can be seen (as an aid in troubleshooting)

» Access to the antenna connector and to the back connectors is possible without removing the unit
« Sufficient air may flow around the unit to provide adequate cooling.

2.3 Electrical

Standard 120 VAC electrical power isrequired. It should be capable of providing at least 10A to
power Paragon”"" (<6A) and ancillary equipment.
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Figure 4 - BDLC" ", rear view
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2.3.1 Radio Assembly Power

Referring to Figure 3, the Radio assembly unit receves two separate 13.8VDC power inpus from a
“T800 Slimline” dual power suppy typicaly radk-mourted right below the main assembly radio
chasgs.

The T800is made up d two separate power supply unitsjoined in asingle chasss.

* A T807 wing convedion coding israted upto 15A at 13.8VDC. It supdies al the radio mod-
ules other than the Power Amplifier.

A T808 wsing convedion and fan coding israted upto 25A at 13.8VDC. It supfdiesonly the
Power Amplifier modue.

Normally used at room ambient temperatures, they can operate within their spedficaions over a

range of —10to +60 °C.

Note: Internal over-temperature protection shuts down the main transformer above 105 degrees
Celsius.

Both powver supdy modues are internally conreded to groundviatheir individual, rea-conreded,
seven-foat standard 120VAC power cords. Nevertheless ead reguires a separate seaure dedricd
groundconredion. Individual groundng tabs are provided next to the power connedors.

Similarly, the Radio Asembly chasss requires a seaure groundconredion. A threaded groundng
binding post fitted with a knurled hinding-nut is provided onthe chasss next to DC input 2. Separate
groundng leads with appropriate mnredors are supgied (either in the courtesy small-parts kit or
with ore end fastened to the ejuipment.

For ead of the power suppy modues:
1. Fit one end d the groundng leal’s push-on connedor onto the grounding tab.
For the Radio Asembly chasss:

1. Instal the groundng lead’s lug over the binding post and firmly hand-tighten the binding-nuit.
For both A and B

2. Fit the slotted connedor (onthe other end d ead of the groundng conredor) under a @wn-
veniently locaed screw onthe radk frame or other suppat surface Scrape avay paint if
neaded to ensure dean contad.

3. Apply anti-corrosion compoundwhere paint scraping was dore.

4. Ensure by testing continuity that a seaure dedricd and mechanica connedionis achieved.

If a-DCrail (0V) isinstalled as part of the system, the groundng leads may alternatively be fitted to
the rail terminal.

Caution:

Improper grounding between power supply case and rack frame may result in harmful voltage po-
tentials and/or miscellaneous power supply switching noise problemsin both receivers and trans-
mitter.

Pressbath red power buttons located onthe front of the modue to have complete power distribution
to the Radio assembly. The power supfy front panel LEDs indicaions are:

Table 2 - Power Supply LEDs Indications

LED Color Indication
On Green Power enabled *
Sthy Red Power disabled *
oL Steady Red Current Overload
On & OL Flashing green and red respectively Over voltage

* To remove voltage from the power supply PCB, disconnect the main power cords.
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For LEDs descriptions, see section 3.2.1.5

The Radio assembly isfused at the rear of the chassis:
e Fuselisa32-volt MDL (slow-blow) 10A

e Fuse2isa32-volt MDL (slow-blow) 30A

Note: the fuses form factor and their locations may differ from Figure 3.

2.3.2 BDLC™* assembly Power

The BDLC™* assembly uses a standard 120 VAC power cord. Plug this cord to the rear power outlet
shown in Figure 4 and Figure 5.

To check or install afuse:

1. Open the dide-out fuse drawer located below the power connector by using a fine bladed screw-
driver or aknife blade and gently pry open.

2. Hold the fuse support in one hand and with the other, lift ON-OFF

the center plastic retainer until it releases the fuse sliding Switch
base.
3. Replaceor install a250V, 2A fuse. 120VAC_—

4. To complete the procedure, push the dliding fuse base ~ Connector
until it snaps under the retainer.

5. Re-insert the fuse drawer in its housing and push until it Fuse >
i Slide-out
isfully seated and closed.

Drawer
When ready to apply power, use the ON-OFF toggle power
switch adjacent to the power connector.

Figure5 - BDLC™®*"'s rear conredion, switch, andfuse

2.4 Antenna

2.4.1 Overview

Paragon”™" commonly uses three antennas (one transmit and two receive) unless a duplexer is used
with one of the receive antennas; then only two antennas would be needed. They should be mounted
according to any guidelines supplied with the antennas. For antennas placement and spacing, consult
System Engineering.

24.2 Cabling and Connection

1- Route good quality 50-ohm double-shielded coaxial cable(s) (e.g. RG-214 or Heliax) from the
selected antenna position(s) to the Paragon”™* Radio assembly.

2- Terminate the RX-1 and RX-2 cable ends at the Receiver modules rear position with an N-type
connector.

3- Similarly, terminate the TX cable end at the Power Amp’'s module rear position with an N -type
connector.
Caution:

When terminating RF cables use brand-name aimpingtodls (such as AMP, Jensen, CrimpMas-
ter, etc...) of the arred size for the cable andtype of connedor used.

Common diers are NOT acceptable.
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2.5 Completing the physical Installation.

Paragon”®" products are factory-configured to user’s requirements and are shipped ready to run.

After new installations:

+ Re-check that all connections are secure on radio and BDLC™* assemblies (antennas, PC, power
cords etc.)

»  Check that fuses are inserted.
+  Turn both BDLC"™" and radio power ON.

Y ou are now ready to check for normal operation (as per paragraph 2.6) and to run the Dataradio
Windows Radio Installation Software (WinRIS) program for testing or trouble-shooting.

Any change(s) to the settings must be done viafiles saved on diskette and loaded into the unit using
the WinRIS program.

2.6 Checking out Normal Operation

1- Check that power is applied.
2- Check Radio assembly lights for proper operation as per section 3.1.1
3- Check for proper operation of the BDLC""'s LEDs as per section 3.2.1.5.

4- Using the WinRIS program and an in-line wattmeter, check forward & reverse power to confirm
main antenna installation (as per section 4)

5- Using WiInRIS, check the RF Data Link with a mobile that can be heard (as per section 4.3.1)

If user application and mobiles are available, test the installation by going through a normal sequence
of transmitting and receiving messages.
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3. Operating Description
3.1 Radio Assembly

The Radio assembly component of each Paragon product is made up of high performance synthesized
radio base station designed for single operation. Referring to Figure 1 on page 4, the Radio
Assembly’s modules are commonly installed in a standard, 19-inch wide rack frame.

3.1.1 Front panels
The complement of modulesisidentical for Series 1l VHF, UHF, and 800/900 MHz models:

e 2XRecevers

e 1x Exciter

e 1x Power Amplifier

e 1 x Speaker panel

e 1 x Dual Power Supply

3.1.1.1 Receiver module

The RX1 and RX2 receivers use identical front panel controls and Reﬁr _
indicators. These are: s Gat_'tf_‘qt
i . i i ensiuvity

» Gating Sensitivity - sets the RF signal level required to open
the mute gate and allow audio to pass to the speaker™. "‘\\fgtDe

» Gate LED - indicates the status of the mute circuit. It is lit
when asignal above the mute threshold is receivedl. ~ L Line

~

e Supply LED - is lit when DC power is applied. Fast Flashes Level
when linked with PGM800Win. Slow Flashes indicates VCO q
(synthesizer) out of lock. Unequal Flashes indicates internal ™~ Monitor
communication error. on Volume

e LineLeve - Not used M“‘e\

* Monitor Volume - The audio output delivers up to 1 watt to the Monitor
speaker. Always set volume knob to minimum when not in use O'xlt_'tgff
to reduce current consumption.

* Monitor Mute Switch - opens the mute, alowing continuous

monitoring of the audio signal. On = audio muted

Figure 6 - Receiver module front panel

! “Gating Sensitivity” and “Gate LED” are not functionally used except to allow listening to incoming receptions

as a trouble-shooting aid.
Depending on the sensitivity adjustment, the Gate LED lights and a relay can be heard on incoming RF signals.
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®

3.1.1.2 Exciter module Ecior Carrier
~~ Switch
The Exciter's front panel controls and indicators are: @ %
. . . : 0
e Carrier Switch - momentarily keys the transmitter ON @ o LETD
Carrier

while pressed (used for test purposes only).
e OnLED -islit when transmitting
» Line Sensitivity — not used.

® - Supply
Line SKDDIV LED
Sensitivity

@ Line
Mlcroph%\ SenSitiVity

Microphone
Socket

* Supply LED - is lit when DC power is applied. Fast
Flashes when linked with PGM800Win. Slow Flashes in-
dicates VCO (synthesizer) out of lock. Unequal Flashes
indicates internal communication error.

» Microphone Socket — not used.

®

Figure 7 - Exciter module, front panel

3.1.1.3 Power Amp module ® Sipply
Power Amplifier LED
The Power Amp front panel and indicators are: . M
'S vpply ™ Low Forward
«  Supply LED - islit when DC power is applied. LowFonvardPover Power LED
@ gigh Reverse Powe
* Low Forward Power LED - is lit when forward power is High Reverse
below the level set, normally 80% of nominal forward | _—PowerLED
power. Power
» High Reverse Power LED - islit when high reverse power N
is detected (e.g. VSWR= 3:1). \
Power
* Power - sets the PA output power: Adjustment
- VHF & UHF models: 20 - 100 Wetts
- 800 model: 20-70 Watts
® ®
® ®

Figure 8 - Power Amp module, front panel
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3.1.1.4 Speaker panel

®
The speaker panel isfitted with afour-Q speaker. Speake Panel
Both series of radio assemblies share the same front panel fitted with
an RJ11 connector. This connector is used to alow programming the SEE%%SEJ; Ton

radio from the front of the unit via a programming lead. Thisfeatureis
exclusive to the Series || modules.
If the speaker panel needs to be removed, amirror programming port

OFF

connector is provided on the backplane. o

Used with

800 MHz
Series |
model

programm g
port

Figure 9 - Speaker panel

3.1.1.5 Dual Power Supply module

The Dua Power Supply module is made up of two separate power supply units coupled in asingle chas-
sis.

Refer to Table 2 on page 6 for tabular listing of power supply LEDs indicators. Refer to Figure 1 for the
front panel LED layout.

This module has;

*  Two “Power” red-colored pushbutton switches - Push in for ON and release out for OFF. Control
complete power distribution to the Radio assembly

 Two “ON" LEDs - light green when push button(s) is (are) ON; DC power is distributed to radio
modules. Flash green in conjunction with the “OL” LED (flashing red) when an over voltage cond i-
tion is present.

» Two “Sthy’- Standby voltage LED, lights red when push button is off; AC power is applied but DC
is not distributed to radio modules. To remove presence of voltage, disconnect both power cords.

 Two“OL" LEDs- Monitor current overload, light steady red when supply exceeds current limit set;
nominally 25Amps (T808 model). Flashes red in conjunction with the ON LED (flashing green)
when an over voltage condition is present.
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3.1.151 Rear Connections

The rear connections (convection-cooled model shown; fan-cooled model not illustrated) for each of the
power supply are:

Fail Alarm —
Off: Power supply OK; approx. +Vout (via 1k resistor - typ. 13.8V).

ON: Power supply failure; approx. -Vout (via 11k resistors - typ. 0V)

+ Remote— Not used for Paragon
-Sense  — Not used for Paragon

VST
ASET
ndino

asuas

xew

-VE — main ground (0V)

sj0way
o |wireyy jred

+13.8V — Mains DC output supply

=
®

®
Seo
@n
+_ s

+
- 4:@:‘
S

Note: more power supply installation details are
covered in section 1.1.1

Figure 10 - Dual Power Supply rear connections

3.1.2 Radio Assembly, rear panel

3.1.2.1 Backplane PCB
Referring to Figure 3, two main backplanes are used. Their main components are:

¢ RJ11 connector — Mirrors the one on the front of the Speaker panel (series connected to both
backplanes). Used for programming the Radio Assembly whenever the speaker panel has been
removed.

» DB-25M plug at PL1 (one side of the “Y” cable on each PCB) — used to supply the receive signal
to the BDLC™"'s single “EXT.RADIO/TEST” DB-25F plug.

»  Two channel-select DIP switches (SW1 and SW2)
Thisfeatureis exclusive to the Series || model.
* Cooling fan driver — CN2 located on backplane connects to the horizontally-mounted fan on top
of the Radio assembly and activated by BDLC's PTT signal.

e Coaxia relay driver — not used.
3.2 BDLC™

The rack-mounted BDLC™* is housed in a steel case. It has no user serviceable parts. Unit's configur a-
tionis stored in flash memory (EEPROM).

3.2.1 BDLC"®* Front panel
Referring to Figure 2, the front panel of the BDLC"®* has two cutouts across its length.

A- Theleft cutout groups the unit’s type label and ten LED indicators:

+ The S3label designates the BDLC™* as a “three Serial-port” model
(Ports 4 and 5 are reserved for future use)

e TheRF group of 3LEDs

* TheRS-232 group of 5 LEDs
e AsingleCK LED
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e The ALARMSgroup of 4 LEDs
B- Theright cutout groups two tactile (membrane) switches (PF1 and RESET).

3.2.1.1 Front Switches

The BDLC™* uses two membrane-type switches |abeled:
e RESET

« PF1 PF1 RESET}

These switches indicate contact by emitting a short BEEP tone when
pressed.

Figure 11 - BDLC" " membrane switches

3.2.1.1.1 Reset

Pressing Reset produces the same result as powering OFF and ON again. It restarts the microprocessor,
the peripherals and invokes the on-board diagnostics. BDLC™*'s radio modules’ internal flash-memories
are read and their values are loaded in system SRAM CPU flash-memory.

Normally, pressing Reset results in one short BEEP tone followed by all LEDs coming ON for about four
seconds. Then, the LEDs flash in a“ripple” pattern for close to two seconds indicating diagnostics are in
progress. At the end of this period, all LEDs should be OFF except CK that should flash about six to
eight times per second.

Expect an additional two seconds delay for CK to start flashing and the UF indicator to come ON if the
radio assembly is not connected or not powered (see section 3.2.1.5.4 for Alarm details).

3.21.1.2 PF1

PF 1 is amulti-function switch:

e lItclearsLED error indications

e Itinitiatestest transmissions

» It setsthe function of the RS-232 LEDs

3.2.1.2 Clearing Errors

Major and minor error LED indications remain lit on the front panel until:
* TheunitisRESET

* Theunit is powered OFF and ON again

* PF1lispressed

The PF 1 switch can be pressed at any timeto clear an error display without affecting normal operations.

3.2.1.3 Test Transmissions

To select a pattern and begin transmission, start by pressing and holding PF1. It beeps once, al five
RS232 LEDs light; listen for a second beep followed by a third beep. After two seconds, the unit beeps
and goesin “TX Select” mode with only the three rightmost RS-232 LEDs now used as selection indic a
tors. Only release PF1 after the third beep.

Following release:

o Start of selection must be made within two seconds. If not, the unit will default to pattern one and
start test transmitting.
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* PF1 may be pressed more than once. The number of timesit is pressed determines the type of pattern
that will be transmitted according to Table 4.

» Each pressing of PF1 extends the two-second timer.
* Thethreerightmost RS-232 LEDs are used to indicate TX mode selection as shown in Table 3.

Table 3 - TX mode seledion LEDs indications
TX pattern se- Binary TX mode LED indications
lected FT LED RD LED TD LED
1 Off Off On
2 Off On Off
3 Off On On
4 On Off Off
5 On Off On
6 On On Off
7 On On On
Table 4 - Test Transmissons
#times DGMSK Paragon™*
PFlis
pressed 8000 b/s 9600 b/s 19200 b/s
1 2000 Hz Dotting 2400 Hz Dotting 4800 Hz Dotting
2 4000 Hz 4800 Hz 9600 Hz
3 100 Hz Square wave
4 Random data Random data Random data
5 Unmod Unmod Unmod
6 1000 Hz sine 1000 Hz sine 1000 Hz sine
beacon mode beacon mode beacon mode
7 1000 Hz sine wave
Adjustment tone
#times XRC4FSK Paragon™" / xRC8FSK Paragon™*
PFlis
pressed 32000 b/s / 48000 b/s 25600 b/s / 43200 b/s 19200 b/s / 28800 b/s 16000 b/s / 24000 b/s 14400 b/s / 21600 b/s
1 4000 Hz Dotting* 3200 Hz /3600 Hz Dotting* 2400 Hz Dotting* 2000 Hz Dotting* 1800 Hz Dotting*
2 Do not use Do notuse Do not use Do not use Do notuse
3 100 Hz Square wave 100 Hz Square wave 100 Hz Square wave 100 Hz Square wave 100 Hz Square wave
4 Random data Random data Random data Random data Random data
5 Unmod Unmod Unmod Unmod Unmod
6 1000 Hz sine beacon mode | 1000 Hz sine heacon mode 1000 Hz sine 1000 Hz sine 1000 Hz sine
beacon mode beacon mode beacon mode
7 1000 Hz sine wave 1000 Hz sine wave 1000 Hz sine wave 1000 Hz sine wave 1000 Hz sine wave
Adj. tone Adj. tone Adj, tone Adj, tone Adj, tone

* Dotting with reduced amplitude
Notes:

- For DGMSK models, a ddting pdtern consists of an dternating series of bits.
- For the RCAFK models, a dating péatern consists of an dternating series of bits where only the lowest-leve symbol’s

modulationis used.

- Thesguarewaveis used to checktransmitter low frequency balance.

- Pattern 6 podwces a transmisson d approximately 55 seconds followed by about 55 seamnds of silence

Initial transmissonin a sequence may be shorter than 55seands. TX LED stays deadily red for duration d the test. Press
PF1 to terminate beacon mode.

Once the type of transmission is selected, stop pressing PF1, allow the two-seconds timer to run down.
Automatically, the BDLC"™" turns its transmitter ON, sends the selected “test pattern” for 55 seconds,
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and turns its transmitter OFF. The TX LED in the RF group of indicators lights in red while test trans-
mitting. Pressing PF1 while the 55 seconds test isin progress stops the test.

At the end of test transmission, BDLC™ " operation returns to normal and the RX LED lights in green
(monitoring normal transmitter activity).

3.214 RS-232 LED Function Selection
The PF 1 button is used to select the RS-232 display mode as follows:
» If pressed ONCE (do not hold pressed):

- Clears Alarm indications

- CK LED stopsflashing for 2 seconds

- During thistime, one or al of the RS-232 numbered LEDs (see Figure 13) will light. If one LED
lights, it denotes the port to which the subsequent display applies. If all numbered LEDs light, it
denotes that the normal 3-port display mode is active.

The selected display remains active until manually changed or until RESET is pressed or until
power up.

Table 5 - RS232 LED Function Selection Segquence
RS-232 LED Function Selection Sequence

ALL 2
1
2 { TXLED in RF group Ii_ght_s with any
3 and all transmission

4 (reserved)
5 (reserved) ./

ALL )
1
2 \ TXLED in RF group only lights with
3 an ACK or DATA transmission

4 (reserved)
5 (reserved) ./

» If, during the 2 seconds period that CK is not flashing, PF 1 is pressed a second time, the LED func-
tions will advance one step from top to bottom through the available options in the order shown in
Tableb.

» PF 1 may be pressed repeatedly during the 2 second period (extended with each press) to advance to
the desired numbered LED function option.

Once the desired RS-232 LED function is selected, stop pressing PF1, allow the two-seconds timer to run
down. The BDLC™* returns to normal operation using the newly selected display.

3.2.1.5LEDs and Indications

LEDs are used to indicate the operation status of the BDLC™*. Although capable of displaying three col-
ors, only the green and red colors are used for the BDLC™*. They are grouped by their function:

* RF Group, displays radio channel statusin green
» RS-232 Group, displays serial port status in green except the TX LED that also uses red
* ALARM Group, displays fault statusin red
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3.2151 Radio Network Indicators

The Radio Network LEDs are useful when troubleshooting as an indication of network activity. It can
help isolate transmission problems.

CS Carrier Sense - Steady light indicates that an incoming radio data signal is being detected by the
DSP modem. CSsignal is not user-adjustable.

RX Receive Data— Flashing light indicates unit isinternally receiving data from the radio network.

TX Transmitter ON — blinks green indicates (depending on display mode sel ected):

e That adata packet or ACK (packet acknowledgment) is being transmit-
ted. C I
CS RX TX

e That an idle packet, data packet or ACK is being sent. Test transmission
display isdoneinred.
Figure 12 - RF indicators

3.2.15.2 RS-232 Port Indicators

The RS-232 LEDs normally indicate port activity on the port selected. See section 3.2.1.4 above for in-
structions for selecting display mode.

CM  Command Mode - LED lights and remains lit while the selected port is accessing the Command
Processor. It lights ON and OFF while being configured.

FR Flow Control on Receive - the BDLC™"* has received a flow control signal from the device con-
nected to it. When it lights, BDLC"™" has stopped sending data to the DTE. When LED goes out,
the port terminal is again ready to receive data.

FT Flow Control on Transmit - the BDLC™* has sent a flow control signa to the DTE asking it to
stop sending data. The LED remains it aslong as the terminal is being held off.

RD Receive Data - when lit, it shows that the Receive Data pin 3 on the RS-232 interface connector
is active. Since all BDLC"" are configured as DCE, it means that the

DTE isreceiving data from the BDLC™". |
CM FR FT RD TD

TD Transmit Data - shows the status of Transmit Data pin 2 of the RS-232
interface. When lit, the DTE is sending data to the BDLC™",

Figure 13 - RS-232 LED Port indicators

3.2.15.3 Check and Power LEDs

CK Check:
Normally flashing rapidly (about 6 cps), indicates microprocessors are working correctly and
power is applied.

Not flashing indicates unit is not functioning.

Blinking slowly (1 cps), indicates the parameters contents of the flash memory have been cor-
rupted. The unit automatically loads its set of factory default parameters and starts beeping at 20
seconds intervals.

May also indicate DSP-modem re-initialization has occurred
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3.2154 Alarm Indicators

All alarm conditions will cause the BDLC™" to light one or more of the LED indicators. LEDs remain
ON when lit until cleared by either pressing PF 1 (without affecting operation of the unit) or RESET (cy-
cling unit OFF and ON).

LM Local Minor Alarm - when lit, indicates the presence of any of the following minor faults:
- Parity, framing or overrun error at any RS-232 port.

- Out of buffers. No memory available to accept data from a local terminal device. Usually de-
notes a flow control problem.

- Flash memory error. At power-up or reset, the unit detected a change in non-volatile memory.

RM  Remote Minor Alarm - when lit, indicates any of the Local Minor Alarm listed above have taken
place at the remote end of the link (i.e. the mobile the local base station is currently communi-
cating with). It will aso light when a protocol error has been detected on the network.

In a network using the “Host Link Active” (MSC) feature, the RM LED, flashing in-sync with
the CK LED, indicates that the link is down.

LF Link Failure - when lit, indicates that the base station fails to receive an ACK for a packet sent
and for all subsequent retries. Some data has possibly been lost. LF is not functional if all active
ports are set to NAR mode.

Link fails are inevitable during normal operation (mobiles temporarily out of range, in a tunnel,
parked in adead spot, etc.). A lit LF LED is not normally cause for concern.
UF Unit Failure - when lit, the unit requires attention:
- The BDLC™" is not operable;
It may indicate detection of a system software error trap.
- The BDLC™" is operable;
Indicates that on power-up, invalid data was detected in the serial EEPROM chip (located in the

radio modules). It may aso indicate that connection to the radio
modulesisincorrect or that radio power is not applied. % % % E
The LM, RM and UF alarms also sound a beep when a fault occurs. The LF
darmissilent. ALARMS

Figure 14 - ALARMSLED indicators

3.2.2 BDLCP"* Rear panel
Referring to Figure 4, the rear panel of the BDLC"" has the following set of chassis connectors:

«  One DB-25F connector
— DEV1- Connectsto user’s application.
a) DMP 19200 or 38400 baud for single-site installations

b) MSCP 19200 or 38400 baud for multi-site installations
¢ Four DE-9F connectors:

— DEV2 - usualy connected to Dataradio’s WinRIS program (Dedicated or DMP at 19200 baud).
— DEV3 - Dedicated (up-to 9600 baud)
— DEV4 and DEVS5 - not used

« OneDA-15M connector:

120 20180-100a Preliminary 17 Paragon® Technical Manual



— DEV6 Digita 1/O - not used
+ OneDB-25M connector:
— EXT RADIOITEST - connects to the Radio assembly through the radio interface cable (see
Figure 15)
3.2.2.1RS-232 Signal Levels
In the description of datasignalsin Table 8, the following conventions are used:
Table 6 - RS232 Sgnal levels

Term Alternates Signal level
ON Asserted, spacing +3to+15V
OFF Dropped, marking -3t0-15V

3.2.2.2 Pin Functions
Table 7 - DTE Port 9-pin funtions

DE-9 F Function (RS-232 signal levels)
pin #

DCD — from Paragon’ ", normally asserted

RXD — data from Paragon’ "

TXD — data to Paragon’ "

DTR — to Paragon' ", handshaking

Ground

DSR — from Paragon” ", tied to VCC through current limiting resistor
RTS - to Paragon' °', handshaking

CTS — from Paragon' °, handshaking

Reserved

Table 8 - DTE Port 25-pin functions

Oo|N|[O(G|BR|W|N|(F

DB-25F Function (RS-232 signal levels)
pin #
land 7 Ground
2 PD+
TXD — data to BDLC
3 RXD — data from BDLC' "
4 RTS —to BDLC' ', must be asserted
5 CTS — from BDLC' ', handshaking
6 DSR — from BDLC' ", always +8V
8 DCD - from BDLCPD+, always asserted
9 Rl -from BDLC °, always —8V

20 DTR —to BDLC' ~", handshaking
We recommend the use of shielded 9-wire or 25-wire cables with all pins connected.

Dataradio recommends the use of secure (i.e. password protected and/or dial-back) modemsin any in-
stallation where dialup accessis provided.
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BACKPIANE 1/RX 1 & EXCITER

BDLC D212 DB-25 FEMALE (PL1)
DB-25 FEMAILE (P8)
TXA 18 T YELLOW 1 TXA (from SK3 pin 8)
- GRAY
EXTIO_OUTL 10 T RX1EEPROM (from SK1 pin 1)
EXTIO IN1 22 g Pl
GREEN
RXA (1) 3 1 : 4 RX AUDIO 1 (from SK1 pin 6)
! BLUE
RSSI (1) 16 RX RSSI (from SK1 pin 5)
I
PTT 6 - n ORANGE TX KEY (from SK3 pin 13)
GROUND (1) 4 f T BLack GROUND
EXTIO_OUT3 7 * T “ WHITE TX EEPROM (from SK3 pin 1)
EXTIO_IN3 24 g Vo \
SHIELD > = = SHIELD. _
BACKPIANE 2 /RX 2
777777777777777777777777777777 DB-25 FEMALE (PL1)
' BROWN
RXA (2) 1 7 4 RX AUDIO 1 (from SK1 pin 6)
i VIOLET :
RSSI(2) 14 : o RX RSSI (from SK1 pin 5)
- [ RED
EXTIO_OUT2 9 ] RX 2 EEPROM (from SK1 pin1)
EXTIO_IN2 23 >—T [
GROUND (2) 2 — BLACK 3 GROUND
! \
SHIELD 15 >~~~ = sHee
O
O
i IToenLd Mﬂ—m/g—( )
O
(@]
LRIGHT @z |
O
18.00 A
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4. Trouble-Shooting and Testing

The checks described below should be done at time of installation, annual intervals, or whenever deterio-
ration in performance is noted.

4.1 Equipment Required

+ In-line watt meter (150W & 10 W ranges)

» Radio service monitor (IFR-120B with option 03: 30KHz IF filter or equivalent).

«  RG-214 or RG-223 cable with N-Type male connector to connect Paragon™" to the service monitor.
«  WinRIS3.11 or later*

Important note: Before proceeding make sure that the service monitor has been calibrated recently
and haswarmed up for at least the time specified by its manufacturer.

Some reported frequency and deviation problems have actually been erroneous indications from service
monitors that have not adequately warmed up. Thisis particularly likely when field service is done dur-
ing winter months.

! To learn how to launch the Windows-based software alignment and system-testing tool WinRI S, please
refer to the readme.txt file on the application’s installation diskette.

For functional details of the numerous buttons and menu-sel ectable items available, please refer to the
program’s context sensitive help. It is also possible to access the help information viathe F1 key.
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4.2 Recommended Checks

A) After aninstallation
1. LED Indications
2. Using WinRIS, Save “unit config” to afile
3. Transmitter Output Power
4. Transmitter Reflected Power
5. RF Link test between Paragon”"* and mobile unit(s)

B) For annual maintenance & trouble-shooting
Same checks as A) plus.

6. Carrier Frequency Error
7. TX Deviation

8. Low Frequency Balance
9. 12dB SINAD

10. Receiver distortion

11. RSSI check

Transmissions for some of the tests above can be initiated by pressing the PF1 membrane button located
on the front of the BDLC™". For details on its use, refer to Table 4 and section 3.2.1.3 on page 14.
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Table 9 - Checklist A (after installation)

CHECKLIST A

(Paragon™®"

Recommended Check out after Installation

Step ACTION EXPECTED RESULTS MEASURE WITH IF NOT?
at 25°C
1 Normal Power-up BDLC™™* beeps once, all LEDs come ON for about four seconds, the green
Sequence LEDs then flash in a “ripple” pattern for close to two seconds. All LEDs go OFF
except the CK that should flash 6 to 8 times per second. For functions, see
section 3.2.1.5
2 Connect and save unit
config .
) as per WinRIS Help content
Press WInRIS Get but-
ton
3 Transmitter Output VHF/UHF: 20 - 100 watts | Service monitor set
Power to read power
800 MHz: 20 - 70 watts or ‘check for bad
Press TXON (Unmod . in-li : €ck Tor Dbad connec-
( ) 900 MHz: 65 - 100 watts | 150W in Imﬁ: \(/jvatt tions, damaged coax cable,
+10%. -10% meter installed as otc
' close as possible to )
the unit antenna
connector.
4 Transmitter Reflected 0
P < 5% of_f_orward power or 10W in-line watt- | Check for bad connections,
ower as specified by System meter damaged coax cable, etc
Press TXON (Unmod) Engineering. T
5 RF Link test
Look for Refer to 4.3.1 and to Mobile is out of range

Use the mobile address
function and “Send” but-
ton to dynamically test
the link

“Delivery confirmed” on
the Status bar

WinRIS Help
content.

Refer to factory technical
support.

! (unless unit has been set alower value). Note that readings less than 100 watts for VHF/UHF or 70 watts for 800 MHz models,
may be dueto losses in cables used for testing. Check also your wattmeter frequency calibration curve. Do not be too ready to
condemn the transmitter or the RF feedline & antennainstallation.
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Table 10 - Checklist B (General)

CHECKLIST B (Paragon”®")
General Check out (partl of 2)

Paragon”"" units are set and characterized at the factory to optimize performances.
Itisnot recommended to try readjusting units unlessit is really required.
Misadjusting a unit may result in significant performance losses.

The proposed adjustmentsin the" IF NOT?" column below, should betried ONLY if system data
per formance degradation is noticed combined with out-of-tolerance items.

Step ACTION Expected Results at 25°C [ MEASURE WITH IF NOT?
1 Normal Power-up BDLC™* beeps once, all LEDs come ON for about four seconds, the green LEDs
Sequence then flash in a “ripple” pattern for close to two seconds. All LEDs go OFF except the
CK that should flash 6 to 8 times per second. For functions, see section 3.2.1.5
2 Connect and save

unit config

Press WinRIS Get
button

as per WinRIS Help content

3 . Service monitor set
VHF/UHF: 20 - 100 watts to read power '
Transmitter Output 800 MHz: 20 - 70 watts or Adjust “Power” on the front
Power . 150W in-line watt- | panel of the “Power Amp”
900 MHz: 65 - 100 watts meter installed as | (see
Press TX ON (Unmod) | +10%, -10% close as possible Figure 8)
to the unit antenna
connector.
4 | Transmitter < 5% of forward power or . .
Reflected Power o 10 W in-line Check for bad connections,
as s_pecn‘l_ed by System wattmeter damaged coax cable, etc.
Press TXON (Unmod) | Engineering.
5 | carrier Frequenc Service monitor set | Adjust TCXO (IC700)
Error a Y <300 Hz to read frequency (see inside Exciter module at,
Press TX (Uand) error Figure 28. (800), Figure 30
(UHF), Figure 32 (VHF))
6 TX Deviation (KHz) Service monitor set
Press Refer to "Figure 16 - Carrier to read deviation.
TX (Unmod) deviations for Tone or Data | (IF filter set to Mid | Adjust according to Appendix 1
) i Modulation" per bit rates or 30 kHz position) | - paragonPD+ Deviation adjust
Carrier will be modu- : n 48
lated with a 1 kHz tone. | Tolerance is +5%, -10% on page
for all bit rates.
7 Low Frequency a) Record deviation level
Balance read from step 6
Initiate a b) Record deviation read | service monitor set
TX Random data from TX Random test to read deviation
test c) Difference between (IF filter set to Mid
via BDLC™"s PF1 a) and b) should be: or 30 kHz position, Refe.r ©
(See Table 4) < 600 Hz (DGMSK) all audio filtering | Section 5.2.3.4
< 1.5 kHz (XRC4FSK, disabled )
XRC8FSK, HC)
< 2.0 kHz (xRC4FSK,
XRC8FSK,
FC/NPSPAC)
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CHECKLIST B (Paragon”®")
General Check out (part2 of 2)

Paragon™" units are set and characterized at the factory to optimize performances.
It isnot recommended to try readjusting units unlessit is really required.
Misadjusting unit may result in significant performance losses.

The proposed adjustmentsin the" I[F NOT?" column below, should betried ONLY if system data
performance degradation is noticed combined with out of tolerance items.

Step

ACTION

EXPECTED RESULTS at
25°C

MEASURE WITH

IF NOT?

Set the service monitor to

generate on the selected receive frequency. Verify aternately for both receivers.

The carrier should be modulated with a 1.0 kHz tone at deviation level specified below:

8 12 dB SINAD
(Dataradio wide band - Backplane correspond-
measurement ing to the receiver being
method: no audio verified: SK1, Pin 6 (see
filterin i
9 Better than -108 dBm Flggre 24) )
- For Full  channel including cable loss - Service monitor (IFR) Refer to section 5.2.2
unit, set deviation | (Typically -109 to -110 dBm) | Setto SINAD
to +3 kHz. - IFR IF filter set to MID
- For Half & Elti::tlon or 30 kHz wide
NPSPAC channel )
unit, set deviation
to £1.5 kHz
% | Receiver distortion - Backplane correspond-
o ing to the receiver being
(Dataradio wide band verified: SK1, Pin 6 (see
measurement ;
method: no audio gl gu_re 24) it ER
filtering) <5.5 % - Service monitor (IFR) | poter 16 section 5.2.2
R ; ; =900 set to SINAD
Set service monitor (Typically < 3.5 %) .
RF Gen output to — ' - IFR IFfilter set to
70 dBm MID position or 30
- Deviation level as KH idefilt
per SINAD above. Zwideniter.
10 UHF & 800 MHz:

RSSI

Apply to each
receiver input the
following RF level

UHF & 800/900Mhz:
-110dBm

VHF: -100 dBm

2.0 VDC (+/- 0.3VDC)

VHF:
4.0 VDC (+/- 0.35VDC)

Note: BDLC must be
connected to the
radio during the

measurements

Backplane correspond-
ing to the receiver being
verified: SK1, Pin 5 (see

Figure 24)

DC Voltmeter
measurement

Refer to section 5.2.2.5
for all models.

Refer to factory
technical support only if
RX data performance
degradation is noticed
combined with out of
tolerance RSSI
readings.
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4.3 Additional test details

4.3.1 RF Data Link Test

A link test between a mobile and a known base station can be done using the WinRIS "Address' and
"Send" functions. The “Address’ and “Device” fields, the “Send” button and the “Chat” message screen
are used to send messages to specific mobile or base or to carry out RF test. Start by entering the address
of the mobile (or base station) you wish to send atest message to or test:

1- Specify the address:

Addresses may be entered by typing directly in the “Address” field in two ways:
- Numerically, thevalid addressrangeis 1-126.

- Asan “Alpha-Mapped-Nibble” (AMN) address , consisting of upper case lettersin the range A-
P.
Thevalid address rangeis A to GN.

- Thebase addressisusuadly: 1.
- The program may display one of the following messages on the status bar:
- For Paragon™* products:
“aldressisnotin AMN or number format”
- For mobile products:
“aldressisnot intherange A — GN”

In either case, check that the address entered is within the acceptable range, is of avalid format and
correctly typed.

2- Enter the Device number for mobile (or base station).
3- Pressthe Send button.

The Chat window reports “Sent to xx mobile” (where xx is mobile name).
If test is successful:

Status line reports “Delivery confirmed.

If test unsuccessful:

Chat window reports “Wating”,

Then the Status line reports “Delivery Failed”.
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4.3.2 Carrier deviations

Carrier Modu lation

DGMSK XRC4FSK XRC8FSK
Tone Data Tone Data Tone Data
Typical Typical Typical
Network deviation Maximum Network deviation Maximum™ Network deviation Maximum*
Speed in kHz deviation Speed in kHz deviation Speed in kHz deviation
(b/s) (1000Hz in kHz (b/s) (1000Hz in kHz (b/s) (1000Hz in kHz
test tone) test tone) test tone)
Full Channel (800MHz)

19200 +4.0 +4.6 32000 +3.6 +5.6 48000 +3.9 +4.8
9600 +3.0 +3.6 25600 +3.7 +5.7 43200 +4.5 +5.7
Full Channel (VHF/UHF)

19200 +4.0 +4.6 32000 +4.3 +6.3 48000 +45 +6.2
9600 +3.0 +3.6 25600 +4.0 +6.0 43200 +4.3 +6.0
NPSPAC Channel (800MHz - U.S. only)

8000 +25 +3.1 16000 +24 +3.9 28800 +35 +3.2
9600 +25 +3.1 19200 +2.1 +3.6 24000 +3.3 +4.6
900MHz Channel (U.S. only)

8000 +2.8 +34 16000 +2.4 +3.9 28800 +3.0 +4.2
9600 +3.2 +3.9 19200 24 +3.8 24000 +3.2 +4.6

21600 +3.5 +5.0

Half-Channel (VHF/UHF & 800MHz)
8000 +15 +21 14400 +2.0 +3.6 24000 +25 +3.3
9600 +25 +3.1 16000 +1.6 +3.2 21600 +2.8 +3.8

* Data deviation shown may seem higher than tone deviation, however they fall within the appropriate FCC / IC's masks limits

Figure 16 - Carrier deviations for Tone or Data Modulation
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5. Radio Programming and Adjustments

All recever procedures detail ed in this dion shoud be doretwice oncefor the ‘Main” (or RX1) r e-
caver modue and a seaondtime for the ‘Auxili ary” (or RX2) recaéver modue. Conred to the relevant
modue andits correspondng badkplane PCB as required.

5.1 Series Il Radio Programming

This procedure describes the steps needed to program the Paragon”™ " base station UHF, VHF & 800MHz
radios (half & full channels).

5.1.1 Recommended Items

- 486PC or better, MS-Windows 3.1© or later

- T800win programming kit for Series|l:

- PGM800Win programming software user's manual

- PGM800Win Windows based programming software

- T80001-0002 pogramming cable (DB-25to RJ-45 cable)
- Standard 25pin paral e cable (terminated Mae/Female)

5.1.2 Module Programming

Before starting programming, have aPC running MS-Windows © and the Tait PGM800Win software for
Series || Base station.

This program suppats the use of a mouse but may be used withou one if required. Keyboard access
follows the conventional MS-Windows © method as briefly described bel ow:

- Pressand hdd the ‘Alt” key while pressng at the same time the relevant hotkey as indicated by an
uncerlined letter onthe menu command.

- Onadrop-down menu, pessonly the hatkey withou pressng the ‘Alt” key.

- Usethe Tab” key to cycle avail able fields and the ‘Enter” key to validate entries. E.g.Pressng
“ Alt” + F opens the Fil e drop-down menu and pessng“ A” opensthe Save As diredory service box.
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Receiver VCO and front-end alignment will be required when new receiver frequency is programmed
outside the radio tuning range:

800/900 = + 3.0 MHz from previous center frequency

UHF = + 2.5 MHz from previous center frequency.
VHF =+ 1.5 MHz from previous center frequency.

Exciter and PA alignment will be required when new transmitter frequency is programmed outside the
radio tuning range: + 4 MHz from previous center frequency.

1

Connect the PC, via the supplied programming lead, to the speaker panel’s front-mounted RJ11 con-
nector.

Run Tait PGM800Win program and follow instructions found in the T800 Programming Software
User's Manual to select the proper module to be programmed.

Program required channel' sfreguencies.

— Do not program any CTCSS tones on channels.

— Do not change any other parameters.

— Referto Figure 17, Figure 18, Figure 19 and Figure 20 for screen program examples.

Save the base station programming info to afile for further reference.
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-~ PGMB00WIn - [UNTITLD1.MCF

ﬂ File Edit *iew Communication “Window Help - iﬁ’;_ﬁj
IEE@ - mﬂ IEE @ 01 Dec 1998 11:37:05 AM
Channel Information \f' - System Information

TEDO Series I

Module Type = T855-20
Module Type Number User Remark

Standard T855-20-0000

Serial Number Lower Frequency Limit 440 MH=z
Module Type Receiver Upper Frequency Limit 480 MHz
Frequency Step(s] 6.25 or 5 KHz Reference Frequency 12.8 MHz
Last Modified 01 Dec 1994 12:00:00 AM Injection Side Low

Last File Used Factory .MCF Intermediate Frequency 49 MHz
T800 Sernies 11 5w ¥o1.00

Save Cumment Module to the zame File

Figure 17 - Receiver System Information

~ PGMB00WIn - [UNTITLD1_MCF

QEile Edit Yiew Communication ‘window Help == x|

lﬁi@ 01 Dec 1998 11:38:14 AM
Channel Information 733/ System Information

z:?,-ml Freguency | LTESS | Fn& | Fes | Pes = Set Default Channel
479.900000 |00.0 [Low [Low |Low o]

1 00.000000 |00.0 |High |High |High

2 00.000000 |00.0 'High 'High |High @

3 00.000000 |00.0 |High |High |High Pin Names

4 00.000000 |00.0 |High |High |High —

5 00.000000 |00.0 'High 'High |High T

6 00.000000 |00.0 |High |High [High

7 00.000000 |00.0 'High 'High |High Switch Settings

g 00.000000 |00.0 |High |High |High

9 00.000000 | 00.0 |High |High |High

10 |00.000000 |00.0 |High |High |High

11 |00.000000 |00.0 |High |High [High

12 |00.000000 |00.0 |High |High [High

12 |00.000000 |00.0 |High |High |High

14 |00.000000 |00.0 |High |High |High
4 | [

Figure 18 - Receiver Channel Information screen
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-~ PGMB00Win - [FATAITABASEAAIIE8627 MCF]

&l x|

01 Dec 1998  11:41:30 AM

Channel Inforrmation \1/ sttgm Informati0n§

TEOD Series 11

Madule Tvpe - T857-20
Module Type Number User Remark

Standard T857-20-0500

Serial Number 998627 Lower Frequency Limit 440 MHz
Module Type Exciter Upper Frequency Limit 430 MH=z
Frequency Stepls] 6.25 or 5 KHz Reference Frequency -2 MHz
Last Modified 04 Hov 1338 03:55:28 PM  Transmit timeout timer I:l o
Last File Used 938627 .MCF Transmit lockout timer o x| secs

TE00 Series Il 5w V01.00 Transmit tail imer O ] cees

Figure 19 - Exciter System Information screen

-~ PGMB00WIn - [FATAITABASEALI98627 MCF]

@Eile Edit “iew Communication  window  Help _;ﬁli‘_)g
01 Dec 1998  11:42:45 AM

Channel Information : Systerm Information
Chan | Freguence | £TESS | Desvation Fin &2 Set Default Channel
[ 458.000000 |00.0 | 173 |Low |
1 00.000000 |00.0 | 255 |High
2 00.000000 | 00.0 | 255 'High @
3 00.000000 |00.0 | 255 |High Pin Names
4 00.000000 |00.0 | 255 |High —
5 00.000000 |00.0 | 255 |High v
6 00.000000 |00.0 | 255 |High
7 00.000000 |00.0 | 255 'High Switeh Setlings
8 00.000000 |00.0 | 255 |High
9 00.000000 ] 00.0 | 255 |High
10 |oo.oo0000 [00.0 | 255 |High
11 |oo.000000 |00.0 | 255 |High
12 |oo.000000 [00.0 | 255 |High
13 |oo.000000 |00.0 | 255 |High
14 |00.000000 [00.0 | 255 |High
| [

Cut channel or spstem information to clipboard

Figure 20 - Exciter Channel Information screen
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5.1.3 Channel Selection via DIP Switches
The backplane-mounted DIP switch settings override the default channel programmed by PGM800Win.

To set adefault channel viathe software, all DIP switches must be set to “OFF” (i.e. 00000000).

When a switch is “Off”, its binary count is active; when aswitch is “ON” its binary count is inactive. The
various DIP switch combinations of ON or OFF make up a binary total, which identifies the channel

number.

To select a channdl, set the appropriate DIP switch or switches to “OFF’ to make the binary count total
the channel number you want. Set all other switches to “ON”.

It is recommended to set both SW1 (RX) and SW2 (TX) to the same settings on both back plane boards.
Example: To select channel 5, set the DIP switches as shown below:

Binary Value

I a—

CHANNEL SWITCH TX

W7

64

—
—

g 8 < Always ON except when N

default channel is required

CHANNEL SWITCH RX

Figure 21 - Backplane DIP switches example - Channel 5 selected
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5.2 Series Il Radio Tuning

This section covers some basic Series || base station modules radio tuning and verification for:

- VHF (T83x-xx-0200),

- UHF (T85x-xx-0250) and
- 800 MHz/900 MHz (T88x-xx-0200).

Note: Usually, this section is not done unless called for in section 5.1 “Series Il - Radio Programming”
or in Table 10 “Checklist B” (General).

To identify the radio modules, check the part number on the manufacturer’s label at the back of the
Receiver, Exciter and Power Amplifier modules:

RX

TX

PA

T885-10-0200 (800-870 MHz, 25kHz)

T885-15-0200 (800-870 MHz, 12.5kHz
& NPSPAC)

T885-30-0200 (890-960 MHz, 25kHz)
T885-35-0200 (890-960 MHz, 12.5kHz)

T881-1x-0200 (800-870 MH2)
T881-1x-0200 (800-870 MH2)
T881-3x-0200 (890-960 MHz)
T881-3x-0200 (890-960 MHz)

T889-10 (850-870 MHz)
TPL- PA8-2BF-LMS (890-960)

T855-10-0250 (400 - 440 MHz, 25kHz)
T855-15-0250 (400 - 440 MHz, 12.5kHz)
T855-20-0250 (440 - 480 MHz, 25kHz)

T857-1x-0250 (400 - 440 MHz)
T857-2x-0250 (440 - 480 MHz)
T857-3x-0250 (480 - 520 MHz)

T859-10-0000 (400 - 440 MHz)
T859-20-0000 (440 - 480 MHz)
T859-30-0000 (480 -520 MHz)

T855-25-0250 (440 - 480 MHz, 12.5kHz)
T855-30-0250 (480 - 530 MHz, 25kHz)
T855-35-0250 (480 - 530 MHz, 12.5kHz)

T835-10-0200 (136 - 156 MHz, 25kHz) T837-1x-0200 (136 - 156 MHz)
T835-15-0200 (136 - 156 MHz, 12.5kHz) | T837-2x-0200 (148 - 174 MHz)
T835-20-0200 (148 - 174 MHz, 25kHz)

T835-25-0200 (148 - 174 MHz, 12.5kHz)

T839-10-0000 (136 - 156 MHz)
T839-20-0000 (148 - 174 MHz)

5.2.1 Test Equipment

- Digital Multimeter & probes (e.g. Fluke 77)

- 1 HP 34330A Shunt 30A (UHF only, used for transmitter current measurement)
- Digital or Analog calibrated Oscilloscope & scope probes (X1, X10 selectable)
- Cdibrated COM-120B (.001ppm OCXO and 30kHz IF options)

- 3-foot length of double-shielded N-M to BNC-M cable (RG-214 or RG-223)

- 2x' BNC' to' N' type adapters (e.g. Amphenol, Greenpar).

- Bird RF power meter with 150W / 50 ohm dummy load (optional)

- 3dB 150-watt attenuator

- Ix Torx screwdriver #T-10 and #T-20

- Pozidriv screwdriver #1 & #2

- 1x Six-inch adjustable wrench

- RF tuning/trimming tools.

- Extender Rail Kit for Series |l chassis (T800-13-0000)

- 1x 6" coax cable N-M to BNC-M (comes with the radio to connect the exciter to the PA)
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5.2.2 Receiver module (T885-xx-0200, T855-xx-0250 & T835-xx-0200)
Note 1. Refer to Figure 27 (T885), Figure 29 (T855) and to Figure 31 (T835) for locating tuning
controls.

Note 2: When the synthesizer is unlocked, the front panel green LED called "Supply" will flash
indicating that it needs re-tuning.

Warning,

The LED will also flash when the unit is in setup mode while connected to the PGM800win
program.

5.2.2.1Initial Setup

Thisinitial setup will be used during all receiver alignment procedur es described below:
1. Remove the receiver (T885, T855 or T835) module from the Paragon”>" rack frame
Remove the receiver top cover (nearest the handle).

Connect the Paragon™* Extender Rail Kit for Series I to the empty chassis receiver slot.
Prepare the Multimeter to DC Volts.

PD+

Apply power to the Paragon .

a s~ wbd

5.2.2.2 Synthesizer Alignment

Single channel: Connect the Multimeter to either side of L504 (T885) or thelong lead of L1 (T855
and T835) in the VCO (this measures the synthesi zer |oop voltage).

1. T885 (800/900 MHz) Tune VCO trimmer CV500 for a synthesizer loop voltage of 10vVDC.
2. T855 (UHF) Tune VCO trimmer C6 for a synthesizer loop voltage of 10V DC.
3. T835 (VHF). Tune VCO trimmer CV1 for a synthesizer |oop voltage of 9V DC.

Multiple channels (adjusting as shown for single channel above):

T885 (800/900 MHz) Adjust the VCO loop to 10V using the middle frequency channel.
T855 (UHF) Adjust the VCO loop to 10V using the middle frequency channel.

T835 (VHF) Adjust the VCO loop to 9V using the middle frequency channel.

All channels should lie within the upper and lower limits of respectively

All channels should lie within the upper and lower limits of 16V and 3V respectively for
the T885 and T855 or within 13V and 5V for the T835.

A wbdpE
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5.2.2.3 Front-End Alignment
1. IFR COM120B settings:
a) Conred a3 fed long doule shielded cable (N-M to BNC-M) between the IFR T/R output and the
recever antenna onredor.
b) Seled the generator mode (GEN button) and set to the main recaver channel frequency
c) Seled andturnonGEN2
d) Setthe FM Deviationto +3kHz (full channel) or +1.5«Hz (half channel) using 1KHz sine
e) Seled SINAD meter
f) Use aX1 scope probe mnreaed to SINAD inpu and monitor the Discriminator O/P on the back-
plane & SK1 pin 6 (RX-audiol). Alternately, it isalso passble to monitor at the recaver 1/0 Pad
P207(T885), therecever TP314(T855) or at the recaver IC350 pn 7 (T835).

2. Adjust the helica resonators for best SINAD: #H400, #4401 and #H900(T885); #FL410and #L420
(T855) or L410,L.420,L460and L470(T835).

3. Continudly deaeasethe RF level to read 12aA SINAD, then re-do step 2) & 3) again. The asolute
minimum requirement level to read is-108Bm (typicd level is-109to0-110 dBBm)

4. Performthe SINAD lineaity tests described in paragraph 5.2.2.4 If it fail sto passthe requirement,
contad your Dataradio technica suppart.

WARNING: Do NOT attempt to re-tunethe | F stages
(I.e. L300 and L301 for T885, L310 to L390 for T855 or L330 to L360 and
CV318 for T835).

These adjustments do not need to be re-adjusted after frequency re-programming. Touch-
ing these coils will have a direct impact on the modem DSP | S| coefficient settings and may
reduce significantly the radio performances over data.

5.2.2.4 SINAD and Linearity Check
1. Apply thefollowing settingsto the IFR COM-120C:

a) Generator mode, Output T/R, TX frequency to match the main radio RX frequency

b) Filter set to wide band (no audio filter)

c) Seled Gen2(Moduating tone fixed to 1IKHZz). All other Gen must be off.

d) Setdeviationto +3.0KHz for full channel or +1.5KHz for half channel radios.

€) Use aX1 scope probe mnreded to the IFR SINAD inpu and monitor the Discriminator O/P on the
radio badkplane & SK1 pin 6 (RX-audiol). Alternately, it is also passble to monitor at the recever
I/0O Pad P207 (T885), the recever TP314(T855) or at therecaver IC350 pgn 7(T835).

2. Lower the RF level to get a12dB SINAD reading. Level shoud be better than -108Bm (including ca
bleloss.

3. Offset the IFR TX frequency 2kHz (full channel) or 1kHz (half / NPSFAC channel) above the main
radio RX fregquency, record the SINAD reading. It shoud remain within 1.5 @B from the on frequency
SINAD reading. For T885and T855, wse éove values, for T835 wse 1.5kHz (full channel) or 0.8kHz
(half channel).

4. Offset the IFR TX frequency 2KHz (full channel) or 1kHz (half / NPSRAC channel) below the main
radio RX fregquency, record the SINAD reading. It shoud remain within 1.5 & from the on-frequency
SINAD reading. For T885and T855, wse éove values, for T835 wse 1.5kHz (full channel) or 0.8kHz
(half channel).

Note: If one of the above requirementsis not met, try to re-tune the front-end. If still failed, contact

your Dataradio technical support.
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5.2.2.5RSSI Adjustment

1.

2.

Caution: mis-adjusting RSS may reducethe Paragon™"' s Parallel Deade (PD) perfanance
BDLC™* must be mnneded to the radio badkplane during this process

T885xx-0200(800'900MHZz) and T855xx-0250(UHF) recavers:
Apply an onchannel signal from the RF generator at alevel of -110 Bm moduated by al kHz tone &
adeviation d £3kHz (full channel) or £1.5<Hz (half / NPSFAC channd!).

Adjust RV 345(RSS level) for T885,RV320(RSS level) for T855t0 give 2.0V RSS output at
SK330 pn 2(T855 or on adkplane SK1 pin 5when measured with a voltmeter (SeeFigure 24 for test
point locaion).

T835xx-0200(VHF) recavers:
Apply an onchannel signal from the RF generator at alevel of -100 Bm with deviation d +3kHz
(full channel) or £1.5Hz (half channel) at 1kHz tone.

Adjust RV320(RSS level) to give 4.5V RSS output at RSS test point (nea quad. Coil L360) or on
badkplane SK1 pin 5when measured with avoltmeter (Figure 24 - T800-50-0001) for test paint loca
tion).

The following RSS graphics are given as general information onry.
Refer to fadtory technicd suppat only if RX data performance degradation is naoticed combined with
something that does not look like those RSS curves.

dBm
N
120 110 -100 90 -80 -70" B et
7
6 — g4
Q5
(=] a
£ 4
o3
> 2
1 4
O -130 -120 =11 ;-4:-‘[_,,,_1_5 ,-d-ﬁg.?,- -a80 =70
Figure 22 - T855 and T885, Typical RSS Curve: volt to dBm Figure 23 - T835, Typical RSS Curve: volt to dBm
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Figure 24 - T800-50-0001 Backplane

5.2.3 Exciter Module (T881-xx-0200,T857-xx-0250 or T837-xx-0200)

Note 1: Refer to Figure 28 (T881), Figure 30 (T857) and to Figure 32 (T837) for locating tuning
controls and components.

Note 2: When the synthesizer is unlocked, the front panel green LED called " Supply" will flash indi-
cating that it needs re-tuning.

Warning:
The LED will also flash when the unit is in setup mode while connected to the PGM800win program.

5.2.3.1 Initial Setup

1. Shut down power to the base station.

Prepare the Multimeter to DC Volts.

Remove the exciter (T881, T857 or T837) module from the base station rack frame.
Remove the exciter top cover (nearest the handle).

Connect a 3 feet long doubl e shielded cable (N-M to BNC-M) between the IFR T/R output and
the exciter antenna connector.

Connect the Paragon”®* Extender Rail Kit to the empty chassis exciter sliot.
7. Apply power to the base station.

o s~ wbd

o

5.2.3.2 Synthesizer Alignment
Single channel: Connect the Multimeter to either side of L309 (T881) or thelong lead of L1 in the
VCO (T857 and T835) (this measures the synthesizer loop voltage).
1. T881 (800/900 MHz) Tune VCO trimmer CV 300 for a synthesizer loop voltage of 10V DC.
2. T857 (UHF) Tune VCO trimmer C6 for a synthesizer loop voltage of 10V DC.
3. T837 (VHF). Tune VCO trimmer CV 1 for a synthesizer loop voltage of 9V DC.
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Multiple channels (adjusting as shown for single channel above):
1. T881(800900MHz) Adjust the VCO loopto 10V using the midd e frequency channel.
2. T857(UHF) Adjust the VCO loopto 10V using the middle frequency channel.
3. T837(VHF) Adjust the VCO loopto 9V using the middle frequency channel.

All channels $ioud lie within the upper and lower limits of 16V and 3V respedively for the
T881and T857 a within 13V and 5V for the T837.

Note:

Normally, the fast TX key option is installed and the synthesizer is always ener-
gized. In the case where that option was not fitted, key the transmitter by pressing
the front panel Carrier button to make the above adjustment possible.

5.2.3.3 TX Frequency Error Adjustment

1. Apply thefollowing settingsto the IFR:
- Recdver mode
- IFR RX frequency to match the main radio TX frequency
- IF Hlter set to 3KHz
- Zoomthe RF Error window: seled 10Khz range

2. Key thetransmitter by pressng the front panel TX-Key button and measure the carier output
frequency. It shoud be within £300Hz. If it is nat, adjust the TCXO (IC700) to trim to mee the
requirement, preferably within 10(Hz.

5.2.3.4 Low-Frequency Balance Adjustment
Note:

*  PGM800Win version 3.00 or later must be used for T881 adjustments and can also
be used to adjust T857 and T837 units. Electronic potentiometer (256 step) is used
to allow channel adjustment of two-point modulation (Low freg. balance).

*  PGMB800Win version 3.00 or later must be used, if the unit serial number islonger
than 6 digits.

1. Apply thefoll owing settings to the IFR:

— Receaver mode and Oscill oscope display (Source Demod ou conrecor, DC coupled).
— IFR RX frequency to match the radio transmit frequency

— IF Flter set to 3GKHz

— Zoom the Deviation window: seled 10kHz Range and DC couding.

2. Seled the adive or, the lowest (in the case of multi-channel base) frequency channel (viadip
switch)

3. Transmit a square wave by presing the BDLC ~"'s PFL buton and foll owing the procedure out-
lined in sedion 3.2.1.30r runthe Dataradio WinRIS program on the same computer if two serial
COM ports are avail able.

4. PressEPOTsbutton. Adjust IC220via PGM800Win “reference moduation” to oktain the best
square wave, no camping, no osershoa. (You can use éther the mouse or up and dowvn arrow
keys). Record the deviation read.

5. If transmisson has not ended by itself, pressBDLC ™™ PFL to stopt. For single-channel unit,
procedl to step 8.

PD+,
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5.2.3.5

1.

524

For multi-channel unit, seled the highest frequency channel. Transmit a square wave by pressng
the BDLC""’s PFL button and foll owing the procedure outlined in sedion3.2.1.3 Record de-
viation again.

The differencein deviation ketween the two channels sioud be lessthan +300Hz. If nat, re-
adjust IC220to "average" the square wave shape on bah channels urtil the specis met.

To confirm the aljustment, seled the adive, or the lowest frequency channel. Compare the de-
viation produced between 1000Hz sine wave test tone and Randam data test pattern

The diff erence between the test tone and the test pattern shoud be:
- < 600Hz (DGM SK)

- <1.5kHz (XRCAF K, XRC8FX, HC)

- < 2.0kHz (XRCAF XK, XRCBFXK, FC/NPSFRAC).

For multi-channel unit, repea this gep onthe highest frequency channel.

Seled the adive dhannel. Transmit a TX ON (Moduated) adjustment tone by pressng the
BDLC™'s PFL buton and foll owing the procedure outlined in section 3.2.1.3 Make sure that
deviation level read onthe IFR correspondto model and kit rate in use (seeFigure 16). Re-adjust
deviation as necessary referring to Chedklist B at step 6, page 23.

Exciter Power Output

Apply the following settings to the IFR:

- Receaver mode, Output T/R

IFR RX frequency to match the main radio TX frequency

IF Flter set to 3cKHz

- Seled auto range in the Power reading window

- Conred the maxia cable fromthe IFR T/R to the Exciter output connecor

Key the Exciter by pressng the modue PTT button. The output power at the maxial cable end
conreding to the power amplifier shoud be:

- VHF(T837) =800mW £200mW (no adjustment provided)

- UHF(T857) = 1W £300mW (no adjustment provided)

- 800900MHz (T881) = 4W £300mW (RV502, Figure 28)

Power Amplifier Module (T889 (800-870 MHz only), T859 or T839)

Re-install the exciter modue into the Paragon”>" radk frame.
Conred the Exciter modue to the Power Amplifier.

Conred the Power Amplifier output to the IFR T/R connedor or to a stand-alone BIRD style
power meter, terminated with a 150/ dummy load.

Forward and reverse power alarm set (control) areidentified onthe PA cover.

Note: For the TPL Communications Power Amplifier (PA8-2BF-LMYS) adjustment, see sec-

5.24.1

tion 5.2.5

Power Amplifier Power Output
Key the transmitter onthe exciter and adjust the PA output for required ouput (max 100V for
VHF and UHF and max 70W for 800) using the front panel power control

If power cannd bereaded, refer to sedion 5.2.4.4for T859UHF model, or fadory technicd
suppat for T839and T889models. Cable loss $ioud be included in the reading.
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5.2.4.2 Forward Power Alarm Level (Optional setting)

1. Power up the PA and adjust front panel power control so that the output power is at the alarm
level required, usually 20% lower than nominal value (e.g. 40W if the PA normally operates at
50W).

2. Adjust the forward power alarm set (T889 or T839: RV 101and T859: RV 48) so that the forward
power adarm LED lights.

3. Adjust front panel power control for the normal operating power level

5.2.4.3 Reverse Power Alarm Level (Optional setting)

1. Power up the PA and adjust the front panel power control for the normal operating power level.
2. Connect an unterminated 3dB 150 W pad to the PA output (e.g. 3:1 VSWR) and adjust the
reverse power alarm set (T889 or T839: RV 105 and T859: RV52) so that the reverse power
alarm LED lights.
5.24.4 Tait T859 (UHF) Standard Tuning Procedure

1. For setswith serial numbers following 217262, set RV 69 (driver power level) fully clockwise.
2. For dl units, preset the tuning controls as shown in Figure 25

450MHz | 485MHz | 520MHz

CV32, CV51, CV57 @ Q@ CB
CV34, CV35 @ @ @

Figure 25 - T859 Tuning Settings

3. Set RV63 (front panel power control) fully clockwise.

4. Key ontheexciter (press PTT button).

5. Adjust CV1 for maximum outpuit.

6. Adjust CV8 for maximum output.

7. Adjust CV32 for maximum output.

8. Adjust Cv51 and CV57 for maximum output.

9. Adjust CV34 and CV 35 for maximum outpuit.

10. Recheck all settings. The power output should exceed 110W.

11. For setswith serial numbers following 217262, adjust RV 69 (driver power level) until
the output power dropsto 110W.

12. For all units, adjust RV 63 (front panel power control) to reduce the power output to the required
level (normally 100W).

5.2.4.5 Tait T859 Tuning for Best Efficiency

1. Insert a Shunt current device (HP 34330A Shunt 30A ) between the power supply red wire and
its 13.8Vdc output, then connect the shunt to the multimeter (VDC scal€)

2. While transmitting, monitor the current. It should remain under 22A.
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3. Retune CV 32, CV51 and CV57 towards maximum capacitance to obtain minimum supply cur-
rent, but do not exceed a maximum drop of 0.5A per control.

4. Check that the supply current is <22A for 100W output power.

Note:
These control settings are normally very close to minimum supply current. If the current isre-
duced too far, maximum power output will drop and 2f rejection may degrade.

5.2.5 (TPL) LMS series Power amplifier (PA8-2BF-LMS) (890-960 MHz)

Note:
Refer to Figure 26 for parts location.

- Do not re-install the Exciter module back in the Paragon™" rack frame.

- Connect the Exciter module to the Power Amplifier using the 18" coax cable N-M to BNC-M
(727-03353-101)

- Connect the Power Amplifier output to the IFR T/R connector or to a stand-alone BIRD style
power meter, terminated with a 150W dummy load.

5.25.1 Power Output alignment (from TPL Communications)

a) Key thetransmitter using the Exciter Carrier button.

b) Adjust VR 1 (LMS rear panel) and reduce power output to its nominal value (100W, max 125W)
or lower as required.

Warning:
Do not drop the power to less than 65 Watts. Setting a lower value may create spurious
emissions that can create interference with adjacent channels.

5.25.2 Forward Power Alarm Level

a) Key thetransmitter using the Exciter Carrier button

b) Adjust T881' sRV50EXxciter output power to drop the RF power amplifier output to 65 Watts.
c) Adjust TPL'" sVRS5 until the front panel LED begins to flash.

d) Adjust T881' sRV502Exciter) output level to the normal operating power level.

5.2.5.3  Amplifier Activation
a) Key thetransmitter using the Exciter Carrier button
b) Set T881' sRV50EXxciter output power to alevel 6 dB below the normal drive level. (e.g. divide
by 4 the Exciter nominal output power) Refer to 5.2.3.5 Exciter Power Output.
c) Adjust TPL' sVRA4 to activate the amplifier and its fans at this threshold.
d) Adjust T881' sRV50EXxciter output level for the normal operating power level.

5.25.4 RF Input (Relative Reading)

a) Togglethefront panel switch until the top line of the display reads RF INPUT.
b) Key the transmitter fromthe T881' s Exciter Carrier button
c) Adjust TPL' sVR8toanominal 10 unitsat nominal input drive

5.25.5 Forward Power meter calibration

a) Togglethefront panel switch until the top line of the display reads FWD PWR.
b) Key thetransmitter from the T881' s Exciter Carrier button.
c) Adjust TPL' sVR6 so that the front panel meter isin agreement with the calibrated power meter.

5.2.5.6 Reverse Power meter calibration

a) Connect an unterminated 3dB pad to the PA output (e.g. 3:1 VSAR).
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b) Toggle the front panel switch until the top line of the display reads RFL PWR.
c) Key thetransmitter T881' s Exciter Carrier biion.
d) Adjust TPL' sVR7 so that the front panel meter isin agreement with the calibrated power meter.

5.25.7 Reverse Power Alarm Level

a) Connect an unterminated 3dB pad to the PA output (e.g. 3:1 VSWR).
€) Key thetransmitter T881' s Exciter Carrier bion.
b) Adjust TPL' sVR3 until the front panel SWR LED beginsto flash

Note: The LED should extinguish when the normal load is connected (connected to IFR).

REAR PANEL

oiviuioiRiRRE

VR8 VR4 VRS VR3 VR6 VR7 VR1 SW1

Figure 26 - (TPL) LMS Rear Panel
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Figure 27 - T885-0020 Receiver Tuning Controls Location
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Figure 28 - T881-0200 Exciter Tuning Controls Locations
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SK805
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=IC700
CB TCHD
IC710 pin 8
#FL420
TCXO frequency
measurameant
L3860
L310 i3 . o § B -390
L320 B o imni” a8 noise ﬁxﬁ;ﬂg
IC 310
L370 L385
L350 L380
L340 '
TELETTI L. | — RV320
LBSO = w RSS! level
RV220 TP314
RXDIGABLE. e SK330 pin 2
BL240 SK320 pin 3
PL260 ———— PL270
PL250 | DM | e o Sec) 2 - RV235
PL220 ey . & ; . . | . cartisr mute
PL240 —TF & & ' Ot PL2s0

RV230 RvV210 RV205 SW201

galing sensitivity line level maonitor voluma maonitor mute

Figure 29 - T855 Receiver Tuning Controls Location
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RV805
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level adjust

SK805

TCXO

HEd A SRR Y0
[ IS SRSPS PRE

SWa30 Rv210 RvV220

7/ 3 b N
carter line sensitivity compression level PL205 PL220 PL215 PLZ1D

Figure 30 - T857 Exciter Tuning Controls Locations
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Figure 31 - T835 Receiver Tuning Controls Location

120 20180-100a Preliminary 46 Paragon™* Technical Manual



l/ 1C700
TCXO

Figure 32 - T837 Exciter Tuning Controls Location
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Appendix 1 - Paragon">* Deviation adjust
1. Usingthe WinRIS, press TX ON (Modulated) and record deviation level asread on the IFR.

2. Using Windows Notepad, Edit the .bp2 file named with the corresponding BDLC™" serial
number (e.g. abcd.bp2). “Save as’ to another file name and keep it in case something goes
wrong while changing a parameter.

3. Locate the line labeled “Dev0 Par85=" and record the value beside the “=" sign. Thisis the
corresponding parameter value to the deviation read in step 1.

4. Apply the following formulato determine the new parameter value to be set:
(New Par85 value) = [(initial Par85 value) X (target deviation) / (deviation read)] + 2

5. Changethevaluein thefile, “Save as’ using the BDLC "°* serial number file name.

6. Run the WinRIS again and do a “Put From”. From the opened window, select the file that
you just made the change to and then press “OK”

7. Again, check deviation level while pressing TX ON (Modul ated).
. If the level is now correct, press StationReset to make the change permanent.

. Otherwise do step 5 again, changing the value entered in the file by 1 or 2 digit(s) up
or down, fine-tuning directly the Par85 (DSP deviation) parameter. Do steps 6 and 7
again to confirm acceptance.

This last step may have to be repeated once or twice while varying the entered value
up or down. If unable to obtain the correct level after editing up and/or down by no
more than 2, contact System Engineering.
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6. Specifications

GENERAL
VHF UHF 800 900
1
Frequency 136 -156 MHz ‘ﬁ%'_i‘;% 'K'A';ZZ RX 800 - 870 MHz | RX 890 - 960 MHz
148 -174 MHz 480 - 520 MHz TX 850 - 870 MHz | TX 890 - 960 MHz

RF/Modem Assembly Size

19.0" W x 17.5.0" H x 12.5” D + 2.0” connector allowance

Frequency Stability

2.5 ppm (-30 to +60°C)

| 1.0 ppm (-20 to +60°C)

Supply Voltage

13.8 VDC nominal (negative ground), 10.8 - 16 VDC

or
115 VAC

Circuit protection

Fuse 1: 32-volt MDL (slow-blow) 10A
Fuse 2: 32-volt MDL (slow-blow) 30A
Crowbar diodes for reverse polarity protection

RX Current Consumption @ 13.8
VDC

1.5A max. (Two receivers with speaker monitoring)

TX Current Consumption @ 13.8 VDC

20A (16A typical @
156MHz for 100W)

24A (22A DC typical @
450MHz for 100W)

28A (23A DC typical @ 850MHz for
70W)

Base Station Power Consumption
@ 115 VAC

6A max.

Channel spacing

25 kHz and 12.5 kHz

Operating Temperature Range

-30° C to +60° C (deleted power supply, catalog number ending with a 0)
-10° C to +60° C (with standard Dual Power Supply assembly, catalog number ending with a 2)

RECEIVER
Selectivity @ 25 kHz 92 dB min, 95 dB (Typical) 87 dB min, 90 dB (Typical) 85 dB min, 88 dB (Typical)
@ 12.5 kHz 86 dB min, 89 dB (Typical) 83 dB min, 85 dB (Typical) 79 dB min, 80 dB (Typical)

Sensitivity @ 12 dB SINAD

-117 dBm*

Spurious Response Rejection

100 dB (Typical)

Intermodulation Rejection
- EIA (25 kHz)
- EIA 300-096 (12.5 kHz)

85 dB (Typical)
80 dB (Typical)

85 dB (Typical)
80 dB (Typical)

80 dB (Typical)
75 dB (Typical)

Hum and Noise

- EIA (25 kHz) 55 dB* 47 dB*
- ETS 300-096 (12.5 kHz) 50 dB* 45 dB*
* Psophometrically weighted (De-emphasis response)
TRANSMITTER
Rated Continuous RF Power 100W 100W 70W
Range of Adjustment 20 -100 W 20 -100 W 20-70 W | 65 - 100 W

- transmit
- standby

Spurious Emissions:

-36 dBm to 1GHz, -30 dBm to 4 GHz (to 3.2GHz for 800/900 model)
-57 dBm to 1GHz, -47 dBm to 4 GHz ((to 3.2GHz for 800/900 model))

VSWR Stability

5:1 mismatch

Transmitter Sideband Noise
@ +/-25 kHz
@ +/- 1 MHz

-95 dBc
-105 dBc

-95 dBc
-105 dBc

-88 dBc
-100 dBc

» WARNING: The frequency band 406 to 406.1 MHz is reserved for use by distress beacons and should not be programmed into

the unit.
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Data rates and Modulation type*

32 Kbls 25.6 kb/s
Channel type (RCAFSK) (SRRC4|;§1<) 19.2 kb/s 19.2 kb/s 16 kb/s 14.4 kb/s
. PD+ Gemini (SRRC4FSK) | (DGMSK) | (SRRC4FSK) | (SRRC4FSK)
Gemini" " only
only
VHF (25 kHz) TBD TBD NA -113 dBm N/A N/A
VHF (12.5kHz) N/A N/A N/A N/A TBD TBD
UHF (25 kHz) -107 dBm -110 dBm N/A -113 dBm N/A N/A
UHF (12.5kHz) N/A N/A N/A N/A -109 dBm -112 dBm
800 (25 kHz) -108 dBm -109 dBm N/A -113 dBm N/A N/A
800 (NPSPAC) N/A N/A -108 dBm -108 dBm -112 dBm N/A
Packet Error Rate
(< 1% error, at Fc, 800 (12.5kHz) N/A N/A N/A N/A -110 dBm -113 dBm
with Parallel Decode) | 900 (12.5kHz) N/A N/A TBD TBD TBD TBD
48 kb/s 43.2 kbl/s 28.8 kb/s 24.0 kb/s 21.6 kb/s
Channel type (xRCE.iFE[l)E) (xRC?FEEI)E) (xRCE.SEEDIE) (XRC8FSK) (XRCE?FEJ,E)
Gemini Gemini Gemini Gemini*®* Gemini
only only only only only
UHF (25 kHz) -TBD dBm - TBD dBm N/A N/A N/A
UHF (12.5kHz) N/A N/A N/A -TBD dBm -TBD dBm
800 (25 kHz) -TBD dBm -TBD dBm N/A N/A N/A
800 (NPSPAC) N/A N/A -TBD dBm -TBD dBm N/A
800 (12.5kHz) N/A N/A N/A -TBD dBm -TBD dBm
900 (12.5kHz) N/A N/A -TBD dBm -TBD dBm -TBD dBm
Protocol Dataradio Proprietary DBA
Operation Full duplex

* Networks must use common modulation, bit, and baud rates. Different types are not on-air compatible

FCC /IC CERTIFICATIONS

FCC IC (DOC) *
Ve 136 - 156 MHz CASTEL0007 737195375A
148 - 174 MHz EOTBDDATS3-2 737195376A
400 - 440 MHz EOTBDDA4T85-1
UHF 440-480MHz |~ EOTBDDAT8S-2 | ' 3003195401
480 - 520 MHz EOTBDDA4T85-3 N/A
800 MHz EOTBDDA4T881S2 (4Watts)
Series Il 800 - 870 MHz EOTBDDAT889 (100 Watts) 737194358
900 MHz EOTBDAT881-3 (4 Watts)
Series II 890 - 960 MHz BBD8-2BF-L (100 Watts, TPL) 737194358

* Operating under Class Il permissive change
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EMISSION DESIGNATORS'

Bit Baud rate Modulation VHF UHF 800MHz |  900MHz
rate |

32000 16000 RCAFSK 15K2F1D | 16K5F1D | 15K9F1ID | -
25600 12800 SRRCAFSK | 14K7FID | 14K3FID | 14K3FID | -
19200 9600 SRRC4FSK - ! 15K9FID @ 15K9FID | 9K58F1D
16000 8000 SRRCAFSK | 7K67FID | 7K17FIDY | OK50FID | 9K75F1D
14400 7200 SRRC4FSK | 8K25F1D ! 8KOOF1DY ! 11KOF1D @ 10K9F1D
48000 16000 XRC8FSKY - ' 16K7F1DY @ 13K7F1DY | -
43200 14400 XRC8FSKY - ! 14K9F1DY | 14K9F1DY -
28800 9600 XRC8FSKY - ; - 1 9K17F1DY | 9K50F1DY
24000 8000 XRC8FSKY - ! 8KOOF1DY ! 11K9F1DY | 9K42F1DY
21600 7200 XRC8FSK" - | 8K33F1D" ! - | 10K5F1D"

* Emission designators for legacy DGMSK modulations are available on certificates

D ver 1.00a-Preliminary; Subject to Class Il Permissive Change Approval
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