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FOREWORD

SCOPE OF MANVUAL

This manual provides descriptive data and service informa-

tion for the Motorola product listed on the front cover. Schematic
diagrams, parts lists, and printed circuit board layouts are either
a part of this manual or contained in supplementary manuals.

NOMENCLATURE

Motorola products are identified by the model number on the
housing. Use the entire model number when inquiring about the
product. Numbers are also assigned to chassis and kits. Use these
numbers when requesting information or ordering replacement
parts.

PRODUCT CHANGES
When electrical, mechanical or production changes are incor-
porated into Motorola products, arevision letter is assigned to the
chassis or kit affected, e.g.; -A, -B, or -C, etc.

The chassis or kit number, complete with revision number, is
imprinted during production. The revision letter is an integral
part of the chassis or kit number and is also listed on schematic
diagrams and printed circuit board layouts.

MANUAL REVISIONS
Any changes occuring after manuals have been printed are
described in Paging Manual Revisions (PMRs). These PMRs
provide new information that can include new parts list data,
schematic diagrams, and printed circuit board layouts.

CUSTOMER SERVICE

Motorola maintains a worldwide organization dedicated to
provide responsive, full-service customer support. Motorola
products are serviced by an international network of company-
operated product care centers, as well as authorized independent
service firms.

Available on a contract basis, Motorola's comprehensive
maintenance and installation programs enable customers to meet
requirements for reliable, continuous communications.

To learn more about the wide range of Motorola service pro-
grams, contact your local Motorola representative or the nearest
Customer Service Manager. (Refer to the inside back cover of
this manual.)

Using this manual (and the many suggestions contained in it) assures proper installation, operation, and maintenance of Motorola
products and equipment. Refer any questions about this manual to the nearest Customer Service Manager.

COMPUTER SOFTWARE COPYRIGHTS

The Motorola products described in this manual may include copyrighted Motorola computer programs stored in semiconductor
memories or other media. Laws in the United States and other countries preserve for Motorola certain exclusive rights for copyrighted
computer programs, including the exclusive right to copy or repreduce in any form the copyrighted computer program. Accordingly,
any copyrighted Motorola computer programs contained in the Motorola products described in this manual may not be copied or
reproduced in any manner to the extent allowed by law without the express written permission of Motorola. Furthermore, the purchase
of Motorola products shall not be deemed to grant either directly or by implication, estoppel, or otherwise, any license under the
copyrights, patents or patent applications of Motorola, except for the normal, non-exclusive, royalty-free license to use that arises
by operation of law in the sale of a product.

REGULATORY AGENCY COMPLIANCE
This device complies with Part 15 of the FCC Rules. Operation is subject to the following conditions:

1. This device may not cause any harmful interference; and
2. This device must accept interference received, including interference that may cause undesired operation.
This device complies with RSS-210 of Industry and Science Canada. Operation is subject to the following conditions:

1. This device may not cause interferenc; and
2. This device must accept any interference, including interference that may cause undesired operation of the device.




ADVISOR™ SERIES
Message Receivers
GSC and POCSAG Alphanumeric Display

@ MOTOROLA

CONTENTS
VHF MODEL CHART 138-174 MHZ......cco ittt iiisessss s s s s ssise s sss s tss s sesssesas s s smss b s bs b s 00 s4s b s a b S e s e E e s b s st e s b b s s e et ii
UHF MODEL CHART 406-512 MHZ......coiiiiimieiciiitiisin ettt s mae st s b sss s se s s as s e s saa 4 sae a8 a6 e e e rn s emse e b a4 400 S e RS R e S E s R aE e E et be et anes iii
900 MHZ MODEL CHART 929-932 MHz.......cooioiiiiiniimiinininii i nissisassssssssssst e sesssessasss st samesssss son s s sosssbrssbsssssst e mss st ssbnsesarases iv
VHF IDEOGRAPHICAL MODEL CHART 138174 MHZ ..ottt sn s b saesss st s n s s e s s b s b a b aned v
UHF IDEOGRAPHICAL MODEL CHART 406-512 MHZ ..ottt sttt ssas s s b sa s s vii
900 MHz IDEOGRAPHICAL MODEL CHART 929-932 MHZ .......cooiiiiiiiniciinie st nnsststnnaess e nts st st s s ix
280 MHz IDEOGRAPHICAL MODEL CHART 278-284 MHZ ........coco oottt snnste s snsa st s son s sn et sebe st s s sas s s s s X
DESCRIPTION
INTRODUGTION. ....cociiirriereicrennesrsieesassssssssstisesessassessssstsstsesstestsesesassassaeasseestoassbastssssenssssnssessssesnessiestasesssss s ras st eassanesatassteasmastassostssssssssinasssesanss 1
CONTROLS AND INDICATORS.....coiiiieiminiisnesistrstismssetis s i st s s e reeess st ssessssssssssssssssasas seseasassssssssenstses st sss asascmestesaessnmssnesesstsnsmsnsssnssnsns 1
PAGING OPERATION ....cocviimrrcerrisisstistnstisiisesineesesssassmestossotsstesssosssntossestssasansss ssseassssstssesss sosrasssassassassssissssssss atsonssss sastssnestanss sassssssanssmssessssanss
STANDARD FEATURES ...ccotisieeirreceriretistssinestissesstsssssessenstssessessstssessnsss ssess ssssssssesissssassessasanssasssasesesssstensassssssst sestasssasessmsanesstssssstsssmssionmasinns
STANDARD IDEOGRAPHICAL FEATURES.........ccciciiiiiniii i ss e s seme s s rems st g s e s s e s s ab e has bR e s nen s
OPTIONAL MEMORY FEATURES........coictinientitintcnntes ittt ss st s sbs s st sas s s o e n s ea s e e e e e s m e bs e an e e £ e £ e s Ea s e b eSS A eSS e b s s e
OPTIONAL ALERT FEATURES .....oioiiiictiiieicr ettt sin st s saniss s st st s sss s e s e b s n s 2 s d et a4 SR b e b e n R E e b an s e b n b et v
TIME FUNCTION OPTIONS .....cottiteeerreesristrisostsssssstsastes et st ise st st asse st eentsstsssoss ssassssssassssssonsssssesessasssnsssssssstsssesesnssssesassersanaassssssstsnsessssssonnsnsas
DISPLAY OPTIONS ......occtecomiirrrentseestiesstesatisesss s s et s s s besssas s b ess e bssh s oas e s s s s A s sbes s s A ae e AR e SRR AR sE 4o 0 se R e b e s onPRE R oL E R T a O de S A R4 E B oS emaEEn s n et a s
R OPTIONS ... ccicrieciercucs st e e e s snessses e sorsr st s e sb s aa s s e s RS oEEot e RS R e e b b BR e SR E 4S80 0 BES R0 AR SR RS SRS SRS SR AT R Re S R Re AR RO TSR b e RO e R EaR e e PR g 0ot H s r e m et n T s s e s s s b s s

OVER-THE-AIR AND DOWNLOAD OPTIONS
PRINTER OPTIONS .....oooeieirerisisttiesini st s esan et s asnenssnsasssasas s ss sa s es s ssbesaasssbesasnasssss s snssssssesssasssassetessrssestsatssseset ianisansseiastae s st nt s sbs st e bsns

INTRODUGCTION.........coeeieetecreesrarsseesrsressee st st rasesnt sosessbassss s e A e s SR e S0 BaE SRR R e s e r ot s RA RS RS R e AR EO R a s RS 4 AR S e RS T O SRR RS AR 0 4R R e s e Ee s e e e e r et S s S R St SR e
GENERAL CIRCUIT DESCRIPTION .....c.oiiiiiitiinsis it s s st s e stasestssanestss s s se s s st s s sons s nbesens s4s a0 0000000000080 1 00 a LB AL AR S E SRR S s b s R R0
POCSAG PAGING FORMAT, CODE AND CODE CAPACITY ..ciiiiiiisniininnisiiiesiisenss s sstssesassssses s sser s sass sessss ssnsssmsssssnmssssinsosass 9
GSC PAGING FORMAT, CODE, AND CODE CAPACITY ...coiiiiiiriiinticnniiniisininssssssissssssssssssassssssess snassesss st s st samssssossasssosmsss s st snsssasanas 10
DETAILED CIRCUIT DESCRIPTION. .....ciieiisitiriiinetoristassiiisseisssssissnssssssssssssessasasss sevansssssssssssassenssss st s sobass ot enbe sonessessasssmssnssssssnssnsassions 11
MAINTENANCE
INTRODUCTION TO TROUBLESHOOTING METHODS.........ooiiiiiiicncneriis s sss st st sns s esess s st s e it et s s ans s sisn s snsnosussens 16
TEST EQUIPMENT ....couiccrentissssecisirsssssinssssssssstssessessesss sessssessassssassssssesssssstssesbes ot susssnsssssssssast sassossaras sosssssnsssssatsat asse sbtssnanaanesnsbesbssnssanasasens
SPECIALIZED TOOLS AND SERVICE AIDS
TROUBLESHOOTING ......ocooeevintiiisiinsiss i sstnssnconsssnassessssssssssossnsatsssastssssssesstsssstiasssssssssssssasessssssesstassossassenmer asensssonesst s sat sutssnsbnssrssnssssntones
APPENDIX: NON-ENGLISH CHARACTER SETS ...ttt rsse st s s st st bbb Appendix A
RELATED PUBLICATIONS (POCSAG)
OPERATING INSTRUCTIONS ... 6881011882
SILENT ADVISOR OPERATING INSTRUCTIONS 6881011884
VHF HIGH-BAND SERVICE MANUAL ... 6881019820
UHF SERVICE MANUAL ........cortiiimeriimisiiisrcetiesstssssssessssssisssssnesssssesssssnessssaess ssesasssnss sassesssssssass st s ssssassamsstnsnestsstssssssamssssssnssass 6881019825
900 MHZ SERVICE MANUAL ...ttt i s s et s s s h s e ve s s e s ad e e a e a e e eR D SRS et saEne e s e e et a e e RO ke b R e R 6881019830
VHF HIGH-BAND RECEIVER SERVICING SUPPLEMENT ..ottt sttt ssassn s s 6881103802
UHF RECEIVER SERVICING SUPPLEMENT .......oocoiiiiniiiicsini s sses e ssn s sssssess e ssssacssesarssrssssssssast snssnssssssn s ons 6881103B03
900 MHz RECEIVER SERVICING SUPPLEMENT ...ttt sismcscssas st senes e ssssassssst astasssmas seessssessess snast st as ssansssstsns 6881103B07
DECODER SERVICING SUPPLEMENT (900 MHZ PAGERS) ...ttt sesess sttt ssssssnssnsnsss 6881104B14
DECODER SERVICING SUPPLEMENT (VHF AND UHF PAGERS).......ccccoomiirsrrnirn s 6881104815

RELATED PUBLICATIONS FOR GSC, HEBREW, THAI, SIMPLIFIED CHINESE, AND TRADITIONAL CHINESE
(ORDER THESE IN PLACE OF ANY MANUAL LISTED ABOVE)

OPERATING INSTRUCTIONS (THAI).....ecoiriiiiiiit ettt st s sn s s s s s e sr e s s e e s e st a RS a0 6881011851
OPERATING INSTRUCTIONS (TRADITIONAL CHINESE)..... 6881011B76
OPERATING INSTRUCTIONS (SIMPLIFIED CHINESE)...... 6881011B77
THEORY/MAINTENANCE MANUAL (THAI).........ccoemnenee 6881011B59
VHF HIGH-BAND SERVICE MANUAL (ENGLISH)............ 6881011855
UHF SERVICE MANUAL (ENGLISH) .....ccoocuiirnenninnrrrcnninenn 6881011B60
900 MHz SERVICE MANUAL (ENGLISH).....c.oooevnrerennnes 6881011B65
280 THEORY/MAINTENANCE SUPPLEMENT.................. 6881026B36
280 MHz SERVICE MANUAL (ENGLISH) ...cccvmminiirinneecveencrcesesnee 6881018810
280 MHz RECEIVER SERVICING SUPPLEMENT (ENGLISH) 6881103B08
DECODER SERVICING SUPPLEMENT (ENGLISH). ...t sese s sttt s enass s ssassessesasssssnns 6881104B10

®, Motorola, ADVISOR, VIBRA-PAGE, and Escalert are trademarks or registered trademarks of Motorola, Inc.
IBM is a registered trademark of International Business Machines, Inc.
© 1996 by Motorola, Inc. All Rights Reserved.
Paging Products Group, 1500 Gateway Bivd., Boynton Beach, FL 33426-8292. Printed in U.S.A. 10/96
6881011B75-B




VHF MODEL CHART
138-174 MHz
A03KLB5962DA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG '
AO3KLCS5962DA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG
AO3KLBS362DA ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO3KLB5662AA ALPHANUMERIC PAGER, WITH VIBRATOR, GSC
AO3KLC5662AA ALPHANUMERIC PAGER, WITH VIBRATOR, GSC
AO3KLB5305AA HEBREW ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO3KLC5305AA HEBREW ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO3KLB5162AA ALPHANUMERIC PAGER, WITH VIBRATOR, 2400 BPS POCSAG
T A03KLB5366BA SILENT ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO3KLB5966BA SILENT ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG
A03TQB5962AA ALPHANUMERIC PAGER, LINGUIST
ITEM NUMBER DESCRIPTION
XXX | XIX|XIX]X|XIX]X NBN8129 LIGHT PACK TRAY )
XiXIXIXIXIX XXX IXIX 1562440801 HOUSING, FRONT
XIXIX|X|X]X|XIX|X|X]|X NRN8525 LCD ASSEMBLY
XXX X{XIXiX NYN5460 BACK COVER, LATCH, BATTERY DOOR
XiXIX]X NYN1282 BACK COVER ASSEMBLY
XIXIXIXIXIXIXIXX]X|IX 1505039W01 CARRYING CASE
XAIXIX[XIX]XIX]X[XIX]X NRN6649 BELT CLIP
XIXIXIXIXIX X XIX]X]X NRN4819 BATTERY, ALKALINE (AAA)
X[ X[X XiX[X[X NYN5459 VIBRATOR
X1X)IXIX NRN8329 VIBRATOR ASSEMBLY
XiXIXIXIXIX|X[XIX]X[X KXNG300AA FIRST OSCILLATOR CRYSTAL
AJAIAJAIAJAJAIAIAIATA NXN8007 SECOND OSCILLATOR CRYSTAL (LOW SIDE) 17.445 MHz
AlAIA[AIA[A[A|AIATATA NXN8008 SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 18.355 MHz
AJA|AJAJAIAJA|AJAJA]A AARD4050 RECEIVER BOARD (138.000~142.999 MHz)
A{A{A[A[A[A[A{A[A[AA AARD4051 RECEIVER BOARD (143.000 —148.599 MHz)
AjAJA[AJA|ATAJALATATA AARDA4Q52 RECEIVER BOARD (148.600 —151.999 MHz)
A|A[ATAAIA{A[ATATA]A AARD4053 RECEIVER BOARD (152.000 —158.999 MHz)
AlATA|A[AJA|AJAIATALA AARD4054 RECE!IVER BOARD (159.000 —163.999 MHz)
AfA[AIAA[AIA[AIATALA AARDA4055 RECEIVER BOARD (164.000 —168.999 MHz)
AlA[A[A|ATAJAIAJA[A|A AARD4056 RECEIVER BOARD (169.000~174.000 MHz)
XiXiX XXX NLN3545 DECODER BOARD, POCSAG
XX NLN3544 DECODER BOARD, GSC
XX NYN1236 DECODER BOARD, POCSAG, HEBREW
XIX|XIXIX[X]IX|X]IXIX 6881104831 CHINESE DECODER SUPPLEMENT
0|0|010]010]0]|0 6881011882 OPERATING INSTRUCTIONS
0|0|0 6881011884 SILENT ADVISOR OPERATING INSTRUCTIONS
0]0j0!0;0|0}0 6881019820 VHF SERVICE MANUAL
0j0|0 0[|0|0|0 6881103B02 VHF RECEIVER SUPPLEMENT
0l010]|0]|0O [e}ReRNoRNe] 6881104B10 DECODER SUPPLEMENT
0{0|0{0i0(0{0;0]0{0|0 6881011B75 THEORY/MAINTENANCE MANUAL (ENGLISH)

KEY: X=ITEMINCLUDED A= ALTERNATE ITEM SUPPLIED-CHOICE DEPENDS ON CARRIER FREQUENCY O = NO-COST OPTION
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UHF MODEL CHART

MODEL NUMBER

406-512 MHz

DESCRIPTION

AO4KLB5962DA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG
AO4KLC5962DA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG
AO4KLB5362DA ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO4KLC5362DA ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO4KLB5662AA ALPHANUMERIC PAGER, WITH VIBRATOR, GSC
AC4KLC5662AA ALPHANUMERIC PAGER, WITH VIBRATOR, GSC
AO4KLB5966BA SILENT ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG
AO4KL B5366BA SILENT ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO4KLB5162AA ALPHANUMERIC PAGER, WITH VIBRATOR, 2400 BPS POCSAG
ITEM NUMBER DESCRIPTION
X[ xix|x[x{x|x|xjx NBN8129 LIGHT PACK TRAY '
X[ x{x[xxtx[x[x|x 1562440801 HOUSING, FRONT
X{x{x[xxtx[x]xfx NRN8525 LCD ASSEMBLY
x| Ix] [x} [x[x{x NYN5460 BACK COVER, LATCH, BATTERY DOOR
x| [x] Ix NYN1282 BACK COVER ASSEMBLY
X[ xix|[x[x{x]x|x[x 1505039W01 CARRYING CASE
X[ x{xxxx[x{x]x NRN6649 BELT CLIP
X[xix[x[xIx[xix|x NRN4819 BATTERY, ALKALINE (AAA)
X|xix|x MELER NYN5459 VIBRATOR
x| x NRN3829 VIBRATOR ASSEMBLY
x[xIxIxIxIx[x]x|x KXN6301AA FIRST OSCILLATOR CRYSTAL
AlalAlalalA]A{A]A NXN8O11A SECOND OSCILLATOR CRYSTAL (LOW SIDE) 45.445 MHz
Alala[AlA[AlA]A]A NXN8012A SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 44.545 MHz
A[A[A[A]ATA[A]A]A NRE6550 RECEIVER BOARD (406.000-423.000 MHz)
AlAlA[AJA[A]ALA[A NRE6551 RECEIVER BOARD (435.000-449.000 MHz)
AlAjalalA[A]A[A[A NRE6552 RECEIVER BOARD (450.600-464.999 MHz)
AlajalalafalalA]A NRE6553 RECEIVER BOARD (465.000-479.999 MHz)
A|lAJA[A]A[A[A]A]A NRE6555 RECEIVER BOARD (495.000-512.000 MHz)
x| x|x|x]xfx|xix|x NLN3545 DECODER BOARD, POCSAG
olojololc|o (6} 6881011882 OPERATING INSTRUCTIONS
oio 6881011884 SILENT ADVISOR OPERATING INSTRUCTIONS
oo 6881011860 UHF SERVICE MANUAL
olojolo|olo|olo|o 6881019825 UHF SERVICE MANUAL
o|ojo|o ojo|o 6881103803 UHF RECEIVER SUPPLEMENT
o|o|o|o ojo|o 6881104B15 DECODER SUPPLEMENT
olo|o|o|o|ojo|o]|O 6881011B75 THEORY/MAINTENANCE MANUAL (ENGLISH)

KEY: X =ITEMINCLUDED

A = ALTERNATE ITEM SUPPLIED O = NO-COST OPTION
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900 MHz MODEL CHART

MODEL NUMBER

929-932 MHz

DESCRIPTION

AOSKLB5962EA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG
AO5SKLC5962EA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG
AO5KLB5362EA ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AOSKLCS362EA ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO5KLB5662BA ALPHANUMERIC PAGER, WITH VIBRATOR, GSC
AO5KLC5662BA ALPHANUMERIC PAGER, WITH VIBRATOR, GSC
AO5KLB5966BA SILENT ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG
AO5KLB5366BA SILENT ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG
AO5SKLB5162AA ALPHANUMERIC PAGER, WITH VIBRATOR, 2400 BPS POCSAG
ITEM NUMBER DESCRIPTION
XXX XIX]|X|XIX]|X NBN8129 LIGHT PACK TRAY
XIX|X[X|X]|X]|X|X]|X 1562440801 HOUSING, FRONT
X|X|X[XIX|X|X[X]X NRN8525 LCD ASSEMBLY
X X X XXX NYN5460 BACK COVER, LATCH, BATTERY DOOR
X X X NYN1282 BACK COVER ASSEMBLY
X[IX[XIX|X]|X{X]|X{X 1505039W01 CARRYING CASE
XIX|X|X[X[X|X[X]|X NRN6649 BELT CLIP
XXX XX X|X[X][X NRN4819 BATTERY, ALKALINE (AAA)
X[ X|[X]X] X[X|X NYN5459 VIBRATOR
XX NRN8329 VIBRATOR ASSEMBLY
XIX|X|X[XIX]|X{X]|X KXNE370AA FIRST OSCILLATOR CRYSTAL
AJA|A[A[AJA]AIA|A NRF4163 RECEIVER BOARD (929.000-932.999 MHz)
X{X|X]|X XIX|X NLN3607 DECODER BOARD, POCSAG
XX NLN3609 DECODER BOARD, GSC
o(ojo(0jO|0 (0] 6881011882 OPERATING INSTRUCTIONS
0|0 6881011884 SILENT ADVISOR OPERATING INSTRUCTIONS
o(0j0(0j0O|0l0|0O|O 6881019830 900 MHz SERVICE MANUAL
of(oj0o|0j0|0Of0O|0O]|O 6881103867 900 MHz AGC RECEIVER SUPPLEMENT
of(ojo|0|0[0l0O|0}O 6881104814 DECODER SUPPLEMENT
of(ofo|ojo|(0[0|0|O 6881011B75 THEORY/MAINTENANCE MANUAL (ENGLISH)

KEY: X =ITEM INCLUDED

A = ALTERNATE ITEM SUPPLIED O = NO-COST OPTION




VHF IDEOGRAPHICAL MODEL CHART (Page 1 of 2)

138-174 MHz
MODEL NUMBER DESCRIPTION
. AO3AZB5962BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, TRADITIONAL CHINESE
AO3AZC5962BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, TRADITIONAL CHINESE
AO3AZB5362BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, TRADITIONAL CHINESE
AO3AZC5362BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, TRADITIONAL CHINESE
AO3AZB5972CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS GSC, SIMPLIFIED CHINESE
AO3AZC5972CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS GSC, SIMPLIFIED CHINESE
A03AZB5372CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS GSC, SIMPLIFIED CHINESE
A03A2C5372CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS GSC, SIMPLIFIED CHINESE
AO3AZB5962AA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG, VIETNAMESE
) AO03AZB5362AA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG, VIETNAMESE
e BER D RIPTIO
X|X[X]IX{XIX]{X{X]|X[X NBN8129 LIGHT PACK TRAY
X|X|X|X[X[X]X[X]X]|X 1562440801 HOUSING, FRONT
‘E X{XIX|X[X[X]|X[X]X]|X NRN8525 LCD ASSEMBLY
E XXX X[X|X]|X|X[X}X 1562440C25 BACK COVER, LATCH, BATTERY DOOR
' XX [X{X{X[X|XIX]|X[X 1505039W01 CARRYING CASE
F . X|X[X]X|X|X]XIX]|X[X NRN6649 BELT CLIP
‘ X|X[X|X[X|X|X|X]|X[X NRN4819 BATTERY, ALKALINE (AAA)
3 X|XIX|X[X|X|[X[X|X[X NRN8329 VIBRATOR
t, XIXIX|X[X[X]|X[X]X}X KXNG300AA FIRST OSCILLATOR CRYSTAL
; AJAJA|AIA|A|AIA|A|A NXN80O7A SECOND OSCILLATOR CRYSTAL (LOW SIDE) 17.445 MHz
4 A|A|AlAJA|A|AJA|A|A NXN80O8BA SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 18.355 MHz
3 A|A[A|A|ATAIA|AIA(A AARD4050 RECEIVER BOARD (138.000-142.989 MHz)
g A|A[A|A[A|A|A|AJA[A AARD4051 RECEIVER BOARD (143.000-148.599 MHz)
AlAIA|A[A|A[A[AX|X AARD4052 RECEIVER BOARD (148.600-151.999 MHz)
F AlA|A|A[A[A[A|A|A|A AARD4053 RECEIVER BOARD (152.000-158.999 MHz)
‘ AlA|AIATA|AIAJA[A|A AARD4054 RECEIVER BOARD (159.000-163.989 MHz)
[, A|A[AJA[AJAJA|AA[A AARDA4055 RECEIVER BOARD (164.000-168.989 MHz)
: AlAJA|A|A|A|A[AIA[A AARD4056 RECEIVER BOARD (169.000-174.000 MHz)
E X|X|X|X NLN3716 DECODER BOARD, TRADITIONAL CHINESE
:{ XX AALN4344 DECODER BOARD, VIETNAMESE
3 XiXIX{X NLN3570 DECODER BOARD, GSC, SIMPLIFIED CHINESE
E' X[X|X|X]|X X([X 6881104B31 CHINESE DECODER SUPPLEMENT
E ojojof0 6881011B76 OPERATING INSTRUCTIONS, TRADITIONAL CHINESE
E 0|0(0|0 6881011B77 OPERATING INSTRUCTIONS, SIMPLIFIED CHINESE
X[ X 6802802405 OPERATING INSTRUCTIONS, VIETNAMESE
y o|(o|(o|0|0|0|0|0O|O|O 6881019820 VHF SERVICE MANUAL
- o|(o|(o|0|0|0{0O|0O}|0O]|O 6881103802 VHF RECEIVER
| oo 6881104B15 DECODER SUPPLEMENT
< o|ojo(ofofofo|0j0O|O 6881011875 THEORY/MAINTENANCE MANUAL (ENGLISH)

KEY: X=ITEMINCLUDED A =ALTERNATE [TEMSUPPLIED O =NO-COST OPTION




VHF IDEOGRAPHICAL MODEL CHART (Page 2 of 2)

138-174 MHz
MODEL NUMBER DESCRIPTION

AO3TQB5962AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512, 1200, 2400 BPS POCSAG, PA.LR. '

AO3AZB5973AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, THAI

AQO3AZBC5973AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, THAI
AOBAZBS373AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, THAI

XXX X NBN8129 LIGHT PACK TRAY
X[XiX|X 1562440801 HOUSING, FRONT
XIXiX|X NRN8525 LCD ASSEMBLY
X[ XIX|X 1562440C25 BACK COVER, LATCH, BATTERY DOOR
X[X{X|X 1505039W01 CARRYING CASE
X{X|X|X NRN6649 BELT CLIP
XIXIX]|X NRN4819 BATTERY, ALKALINE (AAA)
X[X|X[|X NRN8329 VIBRATOR
X{X|X]|X KXN6300AA FIRST OSCILLATOR CRYSTAL
AiTA|A|A NXNSOO7A SECOND OSCILLATOR CRYSTAL (LOW SIDE) 17.445 MHz
AiA|A|A NXN8OOBA SECOND OSCILLATOR CRYSTAL (HIGH S!DE) 18.355 MHz
AlA|A|A AARD4050 RECEIVER BOARD (138.000-142.999 MHz)
AjA|AA AARD4051 RECEIVER BOARD (143.000-148.599 MHz)
AJA|A|A AARD4052 RECEIVER BOARD (148.600~151.999 MHz)
AlA|A|A AARD4053 RECEIVER BOARD (152.000-158.999 MHz)
AlA|A|A AARD4054 RECEIVER BOARD (159.000-163.999 MHz)
AlA|AlA AARD4055 RECEIVER BOARD (164.000-168.999 MHz)
AlA|AlA AARD4056 RECEIVER BOARD (169.000~-174.000 MHz)
X NYN5343 DECODER BOARD, PA.I.R.

XXX NYN3783 DECODER BOARD, THAI

0i0}|0 6881011851 OPERATING INSTRUCTIONS, THAI

0i{0j0 6881104810 DECODER SUPPLEMENT, THAI
(o] 6881019820 VHF SERVICE MANUAL
[o] 6881103B02 VHF RECEIVER SUPPLEMENT
(o] 6881104B15 DECODER SUPPLEMENT
0{0|0]|0 6881011B75 THEORY/MAINTENANCE MANUAL (ENGLISH)

KEY: X =ITEMINCLUDED A = ALTERNATE ITEM SUPPLIED O = NO-COST OPTION
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UHF IDEOGRAPHICAL MODEL CHART (Page 1 of 2)

MODEL NUMBER

406-512 MHz

DESCRIPTION

AO4AZB5962BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, TRADITIONAL CHINESE
AO4AZC5962BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, TRADITIONAL CHINESE
A04AZB5362BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, TRADITIONAL CHINESE
AO4AZC5362BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, TRADITIONAL CHINESE
A04AZB5972CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS GSC, SIMPLIFIED CHINESE
AO4AZC5972CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS GSC, SIMPLIFIED CHINESE
A04AZB5372CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS GSC, SIMPLIFIED CHINESE
AO4AZC5372AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS GSC, SIMPLIFIED CHINESE
ITEM NUMBER DESCRIPTION

X[X[X[X[X|X[X}X NBN8129 LIGHT PACK TRAY

X[X[X[X{X|X[X][X 1562440801 HOUSING, FRONT

X|X|X[X]IX|X][XIX NRN8525 LCD ASSEMBLY

X[X[X[{X[X{X|X]X 1562440C25 BACK COVER, LATCH, BATTERY DOOR

X|IX|X[{X|X|X[X]|X 1505039W01 CARRYING CASE

X|X|X[X[X]X]|X]|X NRN6649 BELT CLIP

X|IX|X[X[X|X[X]|X NRN4819 BATTERY, ALKALINE (AAA)

X[X|X|X|X{X[X|X NRN8329 VIBRATOR

X|X|X[X|XiX[X|X KXNB301AA FIRST OSCILLATOR CRYSTAL

AJA[A|AJAIA[A]A NXN8011A SECOND OSCILLATOR CRYSTAL (LOW SIDE) 45.445 MHz

A{A|A|AJAIA[AIA NXNB008BA SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 44.545 MHz

A[A|A|AJA|A[ALA NRE6550 RECEIVER BOARD (406.000-142.999 MH2)

AlA|A|AIAJA[ALA NRE6551 RECEIVER BOARD (143.000-148.599 MHz)

X[X[X]|X NLN3716 DECODER BOARD, TRADITIONAL CHINESE
XiX|X]X NLN3570 DECODER BOARD, GSC, SIMPLIFIED CHINESE

0|0|O0|0O|0}|0O|0}0 6881104831 CHINESE DECODER SUPPLEMENT

0|0|0(0O|0|0O|0{0 6881104810 DECODER SUPPLEMENT

o(0|0f0 6881011876 OPERATING INSTRUCTIONS, TRADITIONAL CHINESE
0|0|0{0 6881011877 OPERATING INSTRUCTIONS, SIMPLIFIED CHINESE

0|0|0(0j0|0O|0}0 6881019825 UHF SERVICE MANUAL

o|(ofo|0oj0f0|0}0 6881103B03 UHR RECEIVER SUPPLEMENT

KEY: X=ITEM INCLUDED

A = ALTERNATE ITEM SUPPLIED O = NO-COST OPTION

vii



UHF IDEOGRAPHICAL MODEL CHART (Page 2 of 2)

MODEL NUMBER

406-512 MHz

DESCRIPTION

AO4TQB5962AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512, 1200, 2400 BPS POCSAG, P.A.I.R.
AO4AZB5973AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, THAI
AO4AZCS973AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, THA!
AD4AZB5373AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, THAI
AO4AZC5373AA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, THA!
ITEM NUMBER DESCRIPTION
XIX{XIXIX NBN8129 LIGHT PACK TRAY
X[ X|X{X|X 1562440801 HOUSING, FRONT
X[X[X|X]|X NRN8525 LCD ASSEMBLY
X[IX[X[X]X 1562440C25 BACK COVER, LATCH, BATTERY DOOR
XIX[X[X]X 1505039W01 CARRYING CASE
XiX|X|X|X NRN6649 BELT CLIP
XX {X|X|X NRN4819 BATTERY, ALKALINE (AAA)
X[ X|X[{X]|X NRN8329 VIBRATOR
X|X|X[X[X KXN6301AA FIRST OSCILLATOR CRYSTAL
A[A|A|A|A NXN8011A SECOND OSCILLATOR CRYSTAL (LOW SIDE) 45.445 MHz
AJA|AJA A NXN8012A SECOND OSCILLATOR CRYSTAL (HIGH SIDE) 44.545 MHz
AlATAIA A NRE6550 RECEIVER BOARD (406.000-423.000 MHz)
AlA{AJA|A NRE6551 RECEIVER BOARD (435.000-449.999 MHz)
AlA|A|A|A NRE6552 RECEIVER BOARD (450.600-464.999 MHz)
AlA|A|ALA NRE6553 RECEIVER BOARD (465.000-479.999 MHz)
AlA|AJA A NRE6555 RECEIVER BOARD (495.000-512.000 MHz)
X NLN3781 DECODER BOARD, PA.LR.
XIX{X]|X NYN5343 DECODER BOARD, THAI
0i0|O|O 6881011851 OPERATING INSTRUCTIONS, THAI
0|0|0|0 6881011B59 THEORY/MAINTENANCE MANUAL, THAI
o] 6881019825 UHF SERVICE MANUAL
(o} 68681103803 UHF SERVICE MANUAL
0|0|0|0}0 6881104B15 DECODER SUPPLEMENT
000100 6881011B75 THEORY/MAINTENANCE MANUAL (ENGLISH)

KEY: X =ITEM INCLUDED

viii

A = ALTERNATE ITEM SUPPLIED O = NO-COST OPTION




900 MHz IDEOGRAPHICAL MODEL CHART

MODEL NUMBER

929-932 MHz

DESCRIPTION
IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, TRADITIONAL CHINESE

AO5AZB5962CA
AOSAZC5962CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, TRADITIONAL CHINESE
AO5AZB5362CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, TRADITIONAL CHINESE
AO0SAZC5362CA 'IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, TRADITIONAL CHINESE
AO05AZB5372CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, SIMPLIFIED CHINESE
AO5AZC5372CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, SIMPLIFIED CHINESE
AOSAZB5972CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, SIMPLIFIED CHINESE
AO0SAZC5972CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, SIMPLIFIED CHINESE
ITEM NUMBER DESCRIPTION

X[ X|X|X[X]X]|X]|X NBN8129 LIGHT PACK TRAY' ' ‘

X[ XiX|X[X]X]|X]|X 1562440B01 HOUSING, FRONT

XIXIX[X[X]|X]|X]|X NRN8525 LCD ASSEMBLY

X[ XIX|X|X]X]|X]|X 1562440C25 BACK COVER, LATCH, BATTERY DOOR

X{XIX{X]X|X]|X]|X 1505039W01 CARRYING CASE

XIXIX[X{XIX]|X]|X NRN6649 BELT CLIP

XIXiX|X[X]|X]|X]|X NRN4819 BATTERY, ALKALINE (AAA)

XIXIX[XIX|X]|X]|X NRN8329 VIBRATOR

XIXiX[X|X]|X]|X]|X KXN6370 FIRST OSCILLATOR CRYSTAL

XIXIX[XIX]|X]|X]|X NRF4163 RECEIVER BOARD (929.000-932.000 MHz)

XIX{X]|X NLN3717 DECODER BOARD, TRADITIONAL CHINESE
X[ X|[X|X NLN3608 DECODER BOARD, SIMPLIFIED CHINESE

0i0j0|0 6881011B76 OPERATING INSTRUCTIONS, TRADITIONAL CHINESE
0(0|0!l0 6881011877 OPERATING INSTRUCTIONS, SIMPLIFIED CHINESE

0{0j0(0j0O|0[0O|0 6881019B30 800 MHz SERVICE MANUAL

0j{0j0O(0j0|0|0O|0 6881103867 900 MHz AGC RECEIVER SUPPLEMENT

ojojo|o 6881104B14 DECODER SUPPLEMENT

0{0}j0(0}{0|0|0|0O 6881011B75 THEORY/MAINTENANCE MANUAL (ENGLISH)

KEY: X =I{TEM INCLUDED

A = ALTERNATE TEM SUPPLIED O = NO-COST OPTION



280 MHz IDEOGRAPHICAL MODEL CHART

MODEL NUMBER

278-284 MHz

DESCRIPTION

AO03AZB5375BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG,TRADITIONAL CHINESE
AO3AZC5375BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS POCSAG, TRADITIONAL CHINESE
AO3AZB5975BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, TRADITIONAL CHINESE
AO3AZC5975BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS POCSAG, TRADITIONAL CHINESE
AO3AZB5976CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS GSC, SIMPLIFIED CHINESE
AO3AZC5976CA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 512 BPS GSC, SIMPLIFIED CHINESE
AO3AZB5376BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS GSC, SIMPLIFIED CHINESE
AO3AZC5376BA IDEOGRAPHICAL PAGER, WITH VIBRATOR, 1200 BPS GSC, SIMPLIFIED CHINESE
AQ3AZBS981AA ALPHANUMERIC PAGER, WITH VIBRATOR, 512 BPS POCSAG, VIETNAMESE
AO3AZB5381AA ALPHANUMERIC PAGER, WITH VIBRATOR, 1200 BPS POCSAG, VIETNAMESE
BER D RIPTIO
XIXIXIX XXX XXX NBN8129 LIGHT PACK TRAY
XXX XX | X|X[X]|X[X 1562440B01 HOUSING, FRONT
XXX X XXX X[ X][X NRN8525 LCD ASSEMBLY
XiX[X{XPX[X[X[X|X[X 1562440C25 BACK COVER, LATCH, BATTERY DOOR
XXX XXX X X]X]X 1505039W01 CARRYING CASE
X[XIXIXIX[X]|X]| XXX NRN6649 BELT CLIP
XIX|X|X|XIX]|X{X]|X]|X NRN4819 BATTERY, ALKALINE (AAA)
X{X{XI Xy X[ X[X[{X{ XX NRN8329 VIBRATOR
XIX|X|X|X|XiX]X KXNB364AA FIRST OSCILLATOR CRYSTAL
XX NXD3035 FIRST OSCILLATOR CRYSTAL
AlA|AIA[AJAJA|A[X]|X NXNB008A SECOND OSCILLATOR CRYSTAL 45.545 MHz
AlAIA[AIAIATAA AARD4063 RECEIVER BOARD (278.000-284.000 MHz)
XX AARD4064 RECEIVER BOARD (278.000-284.000 MHz)
XIX|X|X NLN3716 DECODER BOARD, POCSAG, TRADITIONAL CHINESE
X|X|X|X NYN3570 DECODER BOARD, GSC, SIMPLIFIED CHINESE
XX AALN4344 DECODER BOARD, VIETNAMESE
XX IX|XPX|X[XIX ' 6881104831 CHINESE DECODER SUPPLEMENT
Oo|0|0]|0 6881011B76 OPERATING INSTRUCTIONS, TRADITIONAL CHINESE
0o|0|0}|0 6881011B77 OPERATING INSTRUCTIONS, SIMPLIFIED CHINESE
(e 10] 6802902J05 OPERATING INSTRUCTIONS, VIETNAMESE
ojo|o|o O|0|0|0 6881018B10 280 MHz SERVICE MANUAL
0|0[0|0 0{0oj0|0 6881103808 280 MHz RECEIVER SUPPLEMENT
0[0|0(0|0|0O[|0]|O 6881104B10 DECODER SUPPLEMENT
oo 6881104B15 DECODER SUPPLEMENT
o|o|0|0 o0 6881012B36 280 MHz RECEIVER SUPPLEMENT TO THEORYMAINTENANCE MANUAL
ojo|o|o|O|O|O|O|O|O 6881011B75 THEORY/MAINTENANCE MANUAL (ENGLISH)

KEY: X =ITEM INCLUDED

A= ALTERNATE ITEM SUPPLIED O = NO-COST OPTION




1. INTRODUCTION

The Motorola ADVISOR message receiver is a minia-
ture, microcomputer-controlled FM receiver, with a large
graphic, liquid crystal display (LCD). The receiver is pow-
ered by a single AAA battery and operates in the high-band
VHF frequency range (138-174 MHz), the UHF frequency
range (406-512 MHz), and the 900 MHz frequency range
(929-932 MHz).

The ADVISOR's large LCD is designed to display either
80 alphanumeric characters in 5 x 7 dot-matrix patterns or 14
ideographical characters in 16 x 16 dot-matrix patterns. The
LCD uses “supertwist” technology for maximum contrast
and readability.

The receiver uses the most advanced, self-contained,
sealed, and custom-integrated circuits to perform the com-
plex functions for paging. The receiver is housed in a high
impact case which offers excellent protection against dust
intrusion, vibration, and shock.

Lightweight and small in size, the unit can be comfort-
ably carried in a pocket or purse, or it can be clipped on a belt
or the waistband of a garment with either the clip or the car-
rying case.

The following features are standard in the ADVISOR
message receiver:

* attractive, miniature styling

» functionally-grouped directional control buttons

* reprogrammable codeplug (EEPROM)

¢ special ESCALERT alerting tone

» high-contrast, graphic dot matrix liquid crystal

display

 high-visibility electroluminescent backlighting

e microcomputer control with advanced software

algorithms

 visual alert indicator

» real-time clock with time, date, and alarm

* nonvolatile message memory and time and date

* single AAA battery

« user-selectable alert screen

+ intelligent function menu selections

The ADVISOR message receiver is capable of accepting
tone-only, numeric, and alphanumeric messages. Message
types for all addresses are stored in a programmable
EEPROM.

Up to four identification codes (16 addresses) for each
message receiver can be selected in the EEPROM codeplug.
The codeplug is reprogrammed using the ADVISOR pager
programming software (PPS) package and an IBM-compat-
ible personal computer.

The unit responds to modulation consisting of a sequence
of binary digital “words,” using the Post Office Code Stan-
dardization Advisory Group (POCSAG) code. When the pre-
amble, start code, and address words are transmitted in a
sequence that matches the information stored in the code-
plug, the receiver responds with either an audible alert tone,
asilent alert (“Mem-O-Lert”), or a vibrating alert depending
on the mode of operation. The receiver also responds with a
visual alert, light-emitting diode (LED), as well as visual
information on the display.

2. CONTROLS AND INDICATORS

(See Figure 1)

The following paragraphs describe the controls and indi-
cators of the ADVISOR message receiver. For more informa-
tion about the functions performed by the controls and
indicators, refer to the Standard Features section of this man-
ual. More information about the detailed operational descrip-
tion is given in the Operating Instructions (6881011B82).

a. Liquid Crystal Display (LCD)

The four line LCD offers a high-contrast dot-matrix dis-
play for easy readability of characters. The LCD also fea-
tures a timed electroluminescent (EL) backlight display for
reading in low light conditions. Up to 80 characters (or 14
ideographical characters) can be displayed at one time.

In the alphanumeric mode, the display features a four line
by 20-character dot-matrix display format, allowing up to 80
characters per screen.

In the ideographical mode, the display features a two line
by 7-character dot-matrix display for a total of 14 ideograph-
ical characters per screen.

b. On/Reset Button

The On/Reset button, located on the side of the receiver,
is used to turn the receiver on, reset the receiver and the
alerts, and to prompt for the receiver off command.

While the receiver is off, a single push of the On/Reset
button turns the receiver on. When the receiver is turned on,
it displays the power-up screen and generates the power-up
alert. Once the receiver is on, the On/Reset button can be
used to reset the receiver alerts or display the message status

Function Button

\\Liquid Crystal Display (LCD)

<4+—— On/Reset Button

N\

Lamp

A

Read Button— 1§ = [*=]

@ MOTOROLA

\ ADVISOR

Directional Control Buttons

QEC

J

Figure 1. ADVISOR Message Receiver Control Buttons



screen. After eight seconds of no receiver activity, the display
changes to the blank (standby) screen.

When the message status screen displays, pressing the
On/Reset button causes the “PUSH FOR OFF” prompt to
display.

© HMOTOROLA. INC.
4 4:80 PM 785,98

Power-Up Screen

©O**u

q 4:808 PM 789,98

Message-Status Screen

®
q

Blank (Standby) Screen

c. Read Button

The Read button, located on the front of the receiver, is
used to read messages. When pressed, the automatic scroll-
ing mode of the receiver is activated. In this mode, each
screen is shown for four seconds. Pressing the Read button
one additional time while reading a message activates the
freeze/advance mode. In this mode, each screen is shown for
up to two minutes, or until the Read button is pressed again.
After the entire message is read, the receiver reverts to the
standby mode.

81:PLEASE COME TO
MY OFFICE TO DISCUSS
THE HEW CONTRACT AT

3:88 TODAY. BRING

1st Screen of a Message - Example

THE COMPLETED
FINANCIAL ANALYSIS

9:85 AM 786,98
2nd Screen of a Message - Example

d. Function Button

The Function button, located on the front of the receiver,
is used to activate the special features. When pressed, the
function menu appears on the bottom line of the display. The
function screen is intelligent, so the only function selections
displayed are those appropriate for the present state of the
receiver. When the Function button is pressed and held for
one second, the EL backlight turns on. When the “PUSH
FOR OFF” screen is displayed, press the Function button to
turn the receiver off.

Yy
u

ImoOdeq 8 208

Function Menu

e. Directional Control Buttons

The four clustered directional control buttons, located on
the front of the receiver, are used to scroll the cursor up,

MOTOROLA INC.

R

Function Menu
with No Messages in Memory

[0)

PUSH FOR OFF
q

“PUSH FOR OFF’ Screen

down, left, and right. They have several functions which are
explained more thoroughly in the applicable Users Guide
publication.

f. Visual Alert Lamp

The visual alert lamp, located on the side of the receiver,
flashes in synchronization with the receiver alerts.

3. PAGING OPERATION

The ADVISOR message receiver can be configured to
accept tone-only, numeric display, and alphanumeric display
pages. Page types for individual functions are programmed
into the EEPROM.

When a message is received, the receiver emits a
12-second alert and displays the incoming message sym-
bol(E). The new message is indicated by a fiashing full
arrow (). After the message is stored, the display changes
to the blank screen and the “on” symbol (®) in the upper
left-hand corner of the display flashes. Reading any part of
the message removes the unread message indication. (The
“on” symbol no longer flashes.)

=3
d 4:00 PM 78598

Incoming Message Screen

4. STANDARD FEATURES

a. Address Capability

The ADVISOR message receiver is capable of receiving
messages from up to 16 unique addresses. Each one of the 16
addresses can be programmed to respond to any one of the
various page types (tone-only, numeric, or alphanumeric).

b. Message Indication Types

Messages sent to the ADVISOR message receiver can be
selected as individual, group, or maildrop. Individual and
group messages, also referred to as personal messages, are
shown on the first line of the message status screen. Group
messages are indicated by a special group prompt at the end
of the message. Individual messages can be indicated with
the address number if the Show Source option is selected.
Maildrop messages are displayed on the second line of the
message status screen.

c. Message Storage

The ADVISOR message receiver can store up to 20 per-
sonal messages (individual or group) that are shown on the
first line of the message status screen. Newer (or unread)
messages are located on the right side of the first line; older
messages are located on the left side of the first line. The




receiver can store up to 16 maildrop messages that are
located on the second line of the message status screen. Also,
up to ten messages each can be stored in the history dump file
and in the personal message file. (See the options section of
this manual.) A single alphanumeric message can be up to
2,000 characters in length, depending on system capability.
A single ideographic message can be 1,000 characters in
length, depending on system capability.

d. Message Memory Management

The ADVISOR message receiver allows you to manage
messages as necessary. You can lock important individual or
group messages, delete messages, or place messages in the
personal message file. ’

e. Message Status

The message status screen keeps you informed about the
status of each message. Whenever the display is active and
no operations are taking place, the message status screen is
shown. Occupied page slots are indicated by arrows (*). A
blinking arrow indicates an unread message; lock symbols
@) indicate locked messages; and an inverse arrow () or
inverse lock symbol (ﬂ) indicates the active memory loca-
tion.

f. Real-time Clock

The ADVISOR message receiver contains a real-time
clock to display the time and date, to time- and date-stamp
all messages, and to give an alarm indication at a preset time.
The time can be changed by selecting the time icon ((B1) in
the function menu. This displays the set time and date screen.
The directional control buttons are used to change the time
and date and to move through the time adjust fields. The time
display can be either 24-hour or AM/PM. If 24-hour is
selected, all time stamps and alarm times are displayed in
24-hour time. If AM/PM is selected, all time stamps and
alarm times are displayed in AM/PM time. Once the desired
time is displayed, press the Function button to save the new
time and date. If the On/Reset button is pressed before the
Function button is pressed, the time change is not saved.

g. Alarm Clock

The ADVISOR message receiver contains an alarm that
can be set to alert at a desired time. The alarm is set by select-
ing the bell symbol (£}) in the Function menu to display the
set alarm screen. The directional control buttons are used to
move the cursor through the time fields and to change them
as desired. When the cursor is positioned on the bell icon, the
up or down button is used to select either “alarm on” ("ﬂ*‘)
or “alarm off” (£X). After the desired setting is displayed,
press the Function button to save the alarm setting.

h. Memory Full Indication

If all 20 personal message locations become occupied, or
if all of the available memory has been used, a memory full
warning is displayed to notify you the oldest message will be
overwritten (or placed into the history dump file) when a new
message is received.

i. Low Battery Iindication

When the battery condition is low, an alert tone is emitted
(if the low battery alert option is selected) and a low battery
warning is displayed.

J- Memory Retention

While the receiver is turned off, all messages and receiver
settings (time and date, alarm, audible or silent alert) remain
in memory.

NOTE
To ensure proper memory retention, turn the receiver off
before removing the battery. Immediately replace the old
battery with a fresh battery.

k. Automatic Alert Reset
The four-second power up alert, the 12-second incoming
message alert, and all status alerts automatically stop unless

manually reset. Alerts can be reset by pressing any button on
the ADVISOR message receiver.

. Battery Saver

There are three battery-saving techniques used by the
ADVISOR message receiver. The first is to switch the power
to the receiver on and off at a predetermined rate. The micro-
computer activates the receiver circuitry for a short period of
time and, if a proper preamble sequence is not detected, the
receiver circuitry is turned off for a set duration. After this
time has elapsed, the microcomputer turns on the receiver
and begins the cycle again. If the correct preamble sequence
is detected, the microcomputer leaves the receiver turned on
and checks for the paging address.

The second battery-saving technique is to turn off part of
the display after eight seconds of no user activity. During this
time, the only symbols shown on the display are the ON
symbol (®) and the SPEAKER symbol (‘1) (if the receiver is
in the audio mode).

The third battery-saving technique is to slow down the
microcomputer clock rate while there is no receiver activity.
The microcomputer periodically speeds up the clock rate
when needed to perform user operations or signal processing
operations.

m. Configurable Alerts

(Not available on all models)

Page alerts can be configured by selecting the alerts sym-
bol (§]) in the Function menu. Alerts can be selected for per-
sonal messages (individual or group) or for maildrop
messages.
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Audible Alert or Maildrop Alerts Selections:

‘13= Escalert Alert: Increasing louder alert level

4= Loud Long Alert: 12-second alert at loudest level
4= Loud Short Alert: 2-second alert at loudest level
d= Soft Long Alert: 12-second alert at softest level
4= Soft Short Alert: 2-second alert at softest level

I*  Chirp Alert: Chirp alert at loudest level

#.  No Alert: No alert on incoming message

1l
g oF
I § o

Silent Alerts Screen

Silent Alert Selections:

I'  Chirp Alert: Chirp and vibrates

‘f* No Chirp Alert: No chirp, only vibrates
. No Alert: No alert, no vibrator

n. International Character Mapping

The ADVISOR message receiver supports various lan-
guages throughout the world. To support these languages, the
ASCII characters can be remapped to language-specific
characters. Refer to Appendix A of this publication for the
international characters and prompts supported by GSC and
POCSAG receivers.

5. STANDARD IDEOGRAPHICAL
FEATURES

(Available in some models, contact a Motorola Sales
Representative for further information.)

a. Invalid Ideographical Character Symbol

When a two-byte ideographic character which can not be
displayed by the receiver is received, the invalid ideographi-
cal symbol @) is displayed. This special symbol indicates
the character cannot be displayed because it is out of range
of the character ROM.

b. Alphanumeric/ldeographical Mixed Message

Mode

Within an ideographical message, shift in and shift out
characters can be sent to give alphanumeric characters.
These alphanumeric characters are represented in 8x16 pixel
fonts to effectively use the screen display area. When a shift
in character is sent ($OF hex), the characters that follow are
shown in alphanumeric characters. When a shift out charac-
ter is sent ($OE hex), the characters that follow are shown as
ideographical characters. Thus, a message can switch
between 16x16 ideographical characters and 8x16 alphanu-
meric characters.

6. OPTIONAL MEMORY FEATURES

a. Maildrop
Any of four address codes can be selected as maildrop.
Maildrop messages differ from private messages as follows:
« Maildrop messages always go into a designated slot
corresponding to the “address” number, i.e., address
2 messages goes into the second slot of line 2 of the
display (slot #22).
* Maildrop messages cannot be locked.

» No duplication of maildrop messages is allowed.
e Maildrop messages cannot be transferred to the His-
tory Dump File.

b. Save Maildrops
If this option is selected, all maildrop messages are saved
in nonvolatile memory upon power-up.

c. Multiple Pages in One Page

A single message can be sent to the ADVISOR message
receiver with embedded escape characters ($1B). When the
receiver receives an escape character, it splits the message
into the next message slot. This can be used with personal or
maildrop messages.

d. Memory Ciean Up

When the receiver is turned on, locked messages, unread
messages, and the personal message file are stored in nonvol-
atile memory. Unlocked messages, read messages, maildrop
messages, and the history dump file are erased from memory.
‘When the receiver is powered up again, the remaining mes-
sages are moved to the first memory slots. Without this
option selected, all memory is saved upon power-up.

e. Delete Retain Memory

With this option selected, all messages are deleted when
the receiver is turned off. This option overrides the Memory
Cleanup option.

f. Duplication Message Detection

When this option is selected, the receiver compares all
incoming personal messages to messages already stored in
memory. If duplication is detected, DUPLICATE displays at
the beginning of the message to indicate the message has
been received more than once. A message is considered
duplicated if it meets the following criteria: it is received on
the same address, it is the exact same length, and either all
characters match or they match in errors.

If duplication is detected, the message with the least
number of errors is stored in the same memory location, the
latest time stamp is used, and the other message is discarded.

Comparison for duplication is not performed on mail-
drop messages.

g. Sequential Lockout

This option allows duplicated messages sent within the
specified time-out period to be treated as if only one message
was received. The receiver can be programmed to alert at
either the end of the sequential lockout period, or to alert dur-
ing the sequential lockout period. With the latter option, if
the message is corrected, it alerts again. Thus, the receiver
alerts with a message that is good, better, then best. If the
print option is selected, the message is printed at the end of
the sequential lockout period. New messages received during
the sequential lockout period extend the lockout period for
both (or all) locked out messages.

Sequential Lockout requires the Duplicate Message
Detection option.

h. Personal Message File (PMF)

This option allows you to store personal messages in the
personal message file (PMF). (Message storage is done by
selecting the PMF symbol %] in the Function menu.) As
each message is selected, it is deleted from its message loca-




tion and added to the beginning of the PMF. This file is
located in the 20th message slot on line 2 of the display.

The PMF cannot be deleted via the message status screen
or the Function menu. However, when the delete symbol is
selected from the Function menu while reading the PMF, the
message currently displayed may be deleted. The display
then reverts to the message status screen.

A total of 10 messages or 1,000 bytes can be stored in the
PMF.

i. History File

When this option is installed, and receiver memory is
full, the next incoming message causes the oldest, read,
unlocked message to be transferred to the top of the history
file. A total of 10 messages or 1,000 bytes can be stored in
the history file. The history file is located in the 19th memory
location on line 2 of the display.

7. OPTIONAL ALERT FEATURES

Most alert options can be configured by accessing the
Configurable Alerts menu from the Function menu. See Sec-
tion 4.m. for a description of each of the alert choices.

a. Vibrator
This option is used to select the vibrator operation.

b. Disable Alerts

The LED, audio, and vibrator alerts are muted with this
option. It overrides all other alert options and does not allow
alerts to be changed via the set-alerts function.

c. Bell Character Chirp

When a message containing a bell character in the first
block of the message is received, the receiver chirps. Up to
eight bell characters can be sent. In POCSAG receivers, the
chirp character is the "BEL" character ($07). In GSC receiv-
ers, a "SHIFT 6" is the "BEL" character.

d. Numeric Beep on Bad Data

If this option is selected, the receiver alerts normally even
if errors are detected in a numeric message. Without this
option, the receiver does not alert and the message is not
stored.

e. Alphanumeric Beep on Bad Data

If this option is selected, the receiver alerts normally even
if errors are detected in an alphanumeric or ideographical
message. Without this option, the receiver does not alert nor
is the message stored.

This option may be used with the sequential lockout
option to alert only when an error-free message is received.
If an error-free message is not received from any of the trans-
mitters, the receiver does not alert at all.

f. Alert After Sequential Lockout Period

While this option is selected, the receiver alerts only at
the end of the sequential lockout period. Without this option
selected, the receiver alerts when the message is first
received.

g. Audible Low Battery Alert

When this option is enabled and a low battery condition
exists, the receiver emits an alert at the lowest volume level
and displays the low battery screen. Without this option
enabled, the audible alert does not occur.

h. ‘Manual Reset

With this option selected, the alerts must be manually
turned off by pressing any button on the receiver; no auto-
matic alert shut off occurs. If “Chirp Alert” is selected from
the set-alerts screen, the receiver emits a continuous stream
of chirps. If “No Alert” is selected from the set-alerts screen,
the receiver remains in the message status screen when a
message is received until a button is pressed.

i. Reminder Alert

While this option is selected and there are unread mes-
sages in memory, the receiver generates a chirp or vibration
every two minutes.

j- Alert Cadence

A unique alert cadence can be selected for any address.
This alert cadence is used for any audible alert. If the address
is number 4, 8, 12 or 16, cadence can be selected. All other
alerts give 8 cadence selections. The alert cadence tables are
codeplug programmable.

8. TIME FUNCTION OPTIONS

a. Time Stamping

If time stamping is selected, the time and the date the
message was received is shown at the end of the message. A
typical time stamp screen follows:

....end of my message.

8:48 AM 3/05/93

This shows the message was received at 8:48 A.M. on
March 5, 1993.

b. International Date

The date can be set to display in two different formats:
month/day/year or day/month/year, as in European coun-
tries. Therefore, March 30, 1993 can be displayed as 3/30/93
or as 30/3/93.

c. Auto Alarm Turn On

While the receiver is off, this option causes the receiver
to automatically power up and generate the receiver alarm
alert when the alarm time is triggered. Without this option
selected, the alarm alert does not sound if the receiver is off.

9. DISPLAY OPTIONS

a. Alternate Prompts

Alternate prompts can be selected for the power-up
screen, no message screen, low battery, memory full, group
indication, duplicate, tone only, receiver disabled, delete, or
for the “push for off” screen. The group indication is in
alphanumeric format only.

b. Show Source

If this option is selected, source information is displayed
at the end of a message.

c. Out-of-Range Indication

This option is selected to give an out-of-range indication.
The out-of-range timer is codeplug programmable. The tim-
ers for this option are independent of the sequential lockout
timers.




10. RF OPTIONS

a. Data Polarity

High-side or low-side injection can be selected via this
codeplug option.
b. POCSAG Signaling Rate Selection

POCSAG signaling rate of 512, 1200, or 2400 baud can
be codeplug selected.

¢. POCSAG Dual Frame

Two independent frames can be selected for decoding.
Each frame has two corresponding codes which provide a
total of 16 addresses (sources) for POCSAG receivers.
Selecting this option reduces the battery life by about 30% in
batch (synchronous) mode.

The frames of codes A and B must be less than the frame
of codes C and D. (The frame is the remainder of the address
divided by 8.)

d. POCSAG Dual Sync

(Not available on all models)

An alternate sync code word can be selected for use in a
multiple sync environment. The system must support the
alternate sync code word. This option is not compatible with
the Dual-Frame option.

11. OVER-THE-AIR AND DOWNLOAD
OPTIONS

a. RF Programming Allowed

This option allows for over-the-air (OTA) programming.
receivers without this option must be programmed using
hard contacts.

b. RF Silent Programming
When this option is selected, the receiver does not emit
an audible reset when programmed OTA.

c. Receiver Disabled

Select this option to disable the receiver via an OTA pro-
tocol.

d. Download Password Enabled
When this option is selected, a password is required to

program a receiver via the download mode (a password is
always required to program via OTA).

NOTE
If this option is selected, the receiver password must be
logged and tracked by the customer. Motorola does not
assume any responsibility for lost or forgotten passwords.

e. “Dead” Receiver

If the download procedure is attempted with the wrong
password eight times, the receiver is rendered “dead” and
disabled. The CMOS support module (U2) will have to be
replaced. One successful download with the proper pass-
word (before the receiver is “dead”) resets the download

count.

12. PRINTER OPTIONS

a. Printer Enabled

With this option selected, the incoming message is sent
to the printer after the receiver receives it, and the print one
and print all icons are displayed. A linefeed is sent to the
printer at the beginning and end of the message.

b. Printer Baud Rate Selection

The baud for printer output can be selected for 300, 600,
1200, 2400, 4800, or 9600 bps. However, download is
always 9600 bps regardless of this option.

c. Printer Message Formatting

The ADVISOR message receiver can format alphanu-
meric messages for printing with 0, 20, 40, 60, or 80 charac-
ters per line. A linefeed is sent to the printer after the selected
number of characters. If 0 (None) is selected, the ADVISOR
message receiver does not format the message and a linefeed
is sent to the printer only at the beginning and end of the mes-
sage. The date and time stamp is also printed.
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THEORY OF OPERATION

1. INTRODUCTION

The ADVISOR alphanumeric message receiver consists
of a radio frequency (RF) section and a microcomputer-con-
trolled decoder section. A message is received via an RF car-
rier that is frequency-modulated by a coded binary sequence.
The circuits in the RF section perform the RF to
intermediate-frequency (IF) conversions and frequency
demodulation. The decoder section processes the coded data
using digital techniques, and controls the message memory,
liquid crystal display (.CD), and alert tones depending on
the model and type of message received.

2. GENERAL CIRCUIT DESCRIPTION

a. Power

Operating power for both the receiver and decoder
boards is obtained from the battery. On the receiver board, a
1-volt regulator supplies the RF circuitry with power. The
decoder board receives its power from the battery and gener-
ates 3.1 volts, 5.2 volts, and -3.0 volts. The 3.1 volts is gen-
erated by the linear support module and supplies the
microcomputer, CMOS support module, I/O expander,
RAM, and display module. The -3.0 volts and 5.2 volts are
also generated by the voltage multiplier module to supply the
proper biasing to the liquid crystal display.

b. Basic Receiver Circuit Description

As shown in Figure 2, the basic receiver circuits consist
of the five receiver board stages: first, the antenna and ampli-
fier/preselector (Q351/Q451/Q452/Q551/Q552) receives,
amplifies, and filters the RF paging signal. Next the mixer
(Q352/Q453/Q555) converts the RF paging signal to an
intermediate frequency. Then the crystal filter (FL351/
FL452/FL.552) attenuates the signal above and below the RF
carrier. The oscillator/multiplier (Q353/Q454/Q455/Q553/
Q554) supplies the appropriate RF signal to convert the RF
paging signal to the correct intermediate frequency. Finally,
the IF/demodulator (U351/U451/U551) amplifies, filters and
mixes the appropriate intermediate frequency to produce a
455 kHz second IF and demodulates the signal to retrieve the
data. It also contains the voltage regulator, current reference,
and low battery detection circuits.
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Figure 2. Functional Block Diagram
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c. Decoder Section
The decoder section consists of seven main functional
blocks:
¢ Linear support module (U4)
» CMOS support module (U2)
* Microcomputer module (U1)
¢ 1/O expander module (U6)
*  RAM module (U3)
* Voltage multiplier module (U7)
» Display module
(1) Linear Support Module
The linear support module (U4) generates a boosted dc
voltage for the microcomputer, CMOS support, 1/O
expander, and voltage multiplier. It can initiate the micro-
computer program by generating a reset signal when the
operating voltage for the decoder is below 2.7V. Other cir-
cuitry included on the linear support consists of:
¢ A circuit that alerts the microcomputer when the pri-
mary cell is removed
e A transducer driver, vibrator driver, and LED driver.
The audio alert driver level is controlled by the linear
support input lines
* Aninterface circuit for the voltage multiplier

(2) CMOS Support Module

The CMOS support module (U2) contains a 256-byte
EEPROM, programmed with the options and address codes
to which the receiver responds.

The CMOS support also contains a crystal oscillator cir-
cuit which operates with an external 38.4 kHz quartz crystal.
This oscillator is used to clock the microcomputer. A fre-
quency synthesizer in the CMOS support can be selected to
clock the microcomputer during data decoding periods.

The CMOS support contains a bit synchronizer and an
8-bit accumulator for receiving the RF data. This circuit off-
loads the microcomputer for accumulating and synchroniz-
ing the incoming RF signals.

The CMOS support communicates with the microcom-
puter via the Serial Peripheral Interface (SPI). The SPI con-
sists of a Clock line (U2 pin 6), a Slave-Data-In line (U2 pin
7), a Slave-Data-Out line (U2 pin 8), and a Slave Select line
(U2 pin 9). A typical SPI access is shown in Figure 3. Other
circuitry within the CMOS support includes:

* An alert generator which supplies the 3.2 kHz audi-

ble alert tone during power up and alert periods

* Akeypad encoder to detect switch closures

* Three modulo timers used to generate microcom-
puter interrupts for data decoding

(3) Microcomputer Module

The microcomputer (U1) controls the overall operation
of the decoder. Each time the receiver is turned on, it reads
the contents of the EEPROM and generates the power up
sequence.

The microcomputer consists of: a microprocessor, read-
only memory (ROM), random access memory (RAM), and
input/output lines (/O). The program in ROM controls the
receiver circuits—powering them up and down at the proper
times, decodes the binary information received, stores the
received message in external RAM module U3, and controls
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Figure 3. Typical SPI Access

both the supply voltage of the RAM and display module. It
also processes user inputs from the keypad and generates the
display screens.
(4) 1/0 Expander Module

The /O expander (U6) is used to address the message
memory RAM (U3). It also drives the control lines for the
linear support module, controls the backlighting circuit, and
controls the display module. It receives inputs from the
microcomputer and sets the appropriate outputs as
instructed.

(5) External RAM and Display Modules

The external RAM (U3) is either an 32K*8 or an 8K*8
static random access memory. It receives the message data
from the microcomputer when the receiver’s address is
detected. It is configured read or write, as the data must be
retrieved by the microcomputer to display the message.

The display module receives data for display from the
microcomputer. The data is stored in RAM circuitry on the
display driver ICs. A 20 kHz oscillator on the display module
clocks the display driver circuitry and provides timing sig-
nals for the various LCD drive levels.

(6) Voltage Multiplier Module

The voltage multiplier module (U7) provides operating
voltage for the display module. It boosts the 3.1V B++ volt-
age to approximately 5.2V and inverts the B++ to -3.0V. The
5.2V and -3.0V provide 8.2 Vdc for bias of the liquid crystal
display. It is controlled by the microcomputer and is turned
on only when access to the RAM and/or the display module
is required.

(7) Data Bus

The heart of the decoder is the eight-bit data bus. All data
transfers to and from the microcomputer are done along the
data bus. The microcomputer controls the I/O expander,
sends data to and retrieves data from the external RAM, and
sends commands to the display module via this bus.

(8) EL Backlight
The electroluminescent (EL) display backlight is con-
trolled by the microcomputer. When the Function button is




pressed and held for more than one second, the microcom-
puter turns on the EL backlight. The backlight remains on
until the display goes into the blank mode or until the Func-
tion button is pressed and held for more than one second.

(9) Backup Battery

The memory backup battery (BT2) is used to preserve the
contents of the message memory and real-time clock infor-
mation during primary cell changes. All memory and time
data is retained in the receiver for 15 minutes after the pri-
mary cell is removed. The receiver cannot power up without
a primary cell in the receiver. Turn the receiver off before
removing the primary cell. The circuitry present in the
receiver prevents loss of memory when the primary battery
is removed before the receiver is turned off. However, turn it
off beforehand.

3. POCSAG PAGING FORMAT, CODE AND

CODE CAPACITY
(Refer to POCSAG Paging Format, Figure 4)

a. General

The basic signaling pattern used in the ADVISOR mes-
sage receiver is a sequence of coded binary data using the
Post Office Code Standardization Advisory Group (POC-
SAG) code. The POCSAG code is a synchronous paging for-
mat that allows pages to be transmitted in a single batch
structure. The POCSAG code provides improved battery-
saving capability and an increased code capacity.

The POCSAG code format consists of a preamble and
one or more batches of codewords. Each batch comprises a
32-bit frame synchronization code and eight 64-bit address

frames of two 32-bit addresses or idle codewords each. The
frame synchronization code marks the start of the batch of
codewords.

b. Preamble Structure

The preamble, shown in Figure 4, consists of 576 bits of
an alternating 101010 pattern transmitted at a bit rate of 512,
1200, or 2400 bps. The decoder uses the preamble both to
determine if the data received is a POCSAG signal and for
synchronization with the stream of data.

c. Batch Structure

A batch consists of a frame synchronization code fol-
lowed by 8 frames of two address codewords per frame (16
address codewords per batch). To maintain the proper batch
structure, each frame is filled with either two address code-
words, two idle codewords, two message codewords, or any
appropriate combination of the three codeword types.

d. Frame Synchronization Code Structure
The frame synchronization (FS) code is a unique,
reserved word that is used to identify the beginning of each
batch. The FS code comprises the 32 bits:
01111100110100100001010111011000.

e. Optional Alternate Frame Synchronization
Codewords

An alternate frame synchronization (AFS) code can be
selected to support special systems or systems requiring
increased coding capability. The AFS is generated in the
same manner as an address codeword (i.e., BCH codeword
with parity bits).
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Figure 4. POCSAG Paging Format




The POCSAG signaling standard has reserved special
codewords for the AFS from 2,000,000 to 2,097,151. The use
of the AFS requires the paging system to support the AFS.
The AFS changes to frame 0 on the programmer since no
frame information is included in the AFS. The AFS use
address 1 so bits 20 and 21 are 0. (Refer to the Description
section of this manual.)

f. Address Codeword Structure

The structure of an address codeword is shown in
Figure 4. An address codeword's first bit (bit 1) is always a
zero. Bits 2 through 19 are the address bits. The receiver
looks at these bits to find its own unique address. Each POC-
SAG codeword is capable of providing address information
for four different paging sources (Address 1 through Address
4). These addresses are determined by combinations of the
values of bits 20 and 21 (the source identifier bits); these
combinations are shown in Table 1. Bits 22 through 31 are
the parity check bits, and bit 32 is the even parity bit.

Table 1. Paging Source Address Combinations

Bit 20 Bit 21
Address 1 0 0
Address 2 0 1
Address 3 1 0
Address 4 1 1

The codeplug contains three bits that identify the frame
location within each batch where the receiver looks for its
address.

Power is removed from the receiver during all frames
other than the precoded one, thus extending battery life.

g. Optional Dual-Frame Operation

Two different frames can be selected on the ADVISOR
message receiver. This allows for more addresses on the
receiver. Selecting this option degrades battery life because
the receiver is on for the additional address frame. (See the
Description section in this publication.)

h. Code Capacity

The combination of the codeplug's three pre-coded frame
location bits and the address codeword's 18 address bits pro-
vides over two million different assignable codes. In this
combination, the frame location bits are the least significant
bits, and the address bits are the most significant.

i. Message Codeword Structure

The structure of a message codeword is shown in
Figure 4. A message codeword always starts with a 1 in bit 1
and always follows directly after the address. Each message
codeword replaces an address codeword in the batch.

j- Idie Codeword Structure

The idle codeword is a unique, reserved codeword used
to take the place of an address in any frame that would not
otherwise be filled with 64 bits.

Thus, if a frame contains only an address, an idle code-
word is added to complete the 64-bit frame. The idle code-
word comprises the following 32 bits:

01111010100010011100000110010111.
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4. GSC PAGING FORMAT, CODE, AND
CODE CAPACITY
(Refer to GSC Paging Format, Figure 5)

a. General

The Golay Sequential Code (GSC) is an asynchronous
paging format that allows pages to be transmitted individu-
ally or in batches and accommodates tone only and tone and
data paging. It also provides improved battery-saving capa-
bility and increased code capacity.

The single cell address format consists of a preamble, a
start code, and an address code. Receivers within the system
are divided into groups via the preamble. This improves bat-
tery life as well as differentiate GSC transmissions from
other coding schemes. The preamble also facilitates channel
sharing without sacrificing battery life or false call integrity.
The start code marks the end of the preamble and supplies
timing information for batch mode decoding. The address
code uniquely identifies each receiver. The batch mode of
operation allows a string of addresses to be transmitted fol-
lowing the start code. Maximum throughput of receivers is
achieved in the batch mode.
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Figure 5. GSC Paging Format

b. Preamble Structure

The preamble, shown in Figure 5, consists of a 14-bit
comma followed by 18 identical 23-bit words. (Ten pream-
bles divide the population of receivers into groups.) The
comma is a 1,0 bit reversal pattern (squarewave) transmitted
at 600 bits per second. The starting comma bit must have the
same polarity as the first bit of the following word. The
polarity of the preamble identifies the transmission mode
(individual or batch).

c. Start Code

The start code, shown in Figure 5, consists of 14-bit
comma followed by two (23, 12) code words. The two Golay




code words (word 1 and word 2) are separated by a 1/2-bit
space. The polarity of the 1/2-bit space is always the opposite
of the first bit of the second word. Each word contains 12
information bits followed by 11 parity bits. In this applica-
tion, the parity bits are those added to the information bits to
assure that one word is not mistaken for another. Transmis-
sion time for the start code, including the comma, is 202 mil-
liseconds (ms).

d. Address Structure and Code Capacity

The address format is identical to the start code format
regarding the number of bits, the rules for comma, and the 1/
2-bit space. The address word 2 code set consists of approx-
imately 2,000 words and their complements, whereas the
word 1 code set is limited to 50 words and their comple-
ments. The unique word 1/word 2 combination, selected
from the two code sets, together provides for 100,000 GSC
codes. The preamble word is selected from a code set of 10.
Ten preamble codes along with 100,000 GSC codes provide
a total of 1,000,000 assignable codes. The start code is
always the same and common to every receiver in the system
and is therefore not a factor in determining code capacity.
Code capacity is a direct function of the preamble and the
address.

Each GSC code is capable of providing four different
addresses. The decoder can detect two binary words and it
can also detect the inverse or complements of those words.
Inverse binary words are created by substituting 1s for Os and
Os for 1s within the binary string. The first of the four
addresses is defined by the unique word 1/word 2 combina-
tion derived from GSC code. Three more addresses are cre-
ated by inverting one or both of the binary words as shown in
Table 2. The ADVISOR receiver is capable of responding to
two different preambles, each of which can be assigned two
codes, making it possible for a single receiver to be assigned
up to 16 addresses.

Table 2. GSC Receiver Address Combinations

mode can be used. During high traffic periods, the extended
batch mode can be used.

5. DETAILED CIRCUIT DESCRIPTION

(Refer to schematic diagram in applicable receiver sup-
plement.)

a. BatteryVoltage,Voitage Multiplier, Battery Saver
Strobe Circuits

When the receiver is searching for preamble or data, the
microcomputer first resets the data limiter counters of the
455 kHz if/demodulator module (U351/U451/U551) on the
receiver board by setting the U351/U451/U551 status select
lines A2, A1, A0 (U351/U451/U551 pins 28, 29, and 27,
respectively) to logic 1, 1, O (see Table 3). This activates the
internal voltage regulator of U351/U451/U551, which sup-
plies power to the receiver's RF amplifier and oscillator sec-
tions. U351/U451/U551 is held in this state for
approximately 8 ms so the receiver circuitry can stabilize.
The U351/U451/U551 status select lines are then set by the
bps POCSAG, A2 A1 A0 =0 1 0 for 1200 bps POCSAG, or
A2 A1 A0 = 100 for 2400 bps POCSAG) and the data limiter
of U351/U451/U551 begins to track incoming data and

Address 1 - Word 1, Word 2
Address 2 - Word 1, Word 2
Address 3 - Word 1, Word 2
Address 4 - Word 1, Word 2

Up to four GSC codes are assigned to each receiver. Each
GSC code is designed by a six-digit decimal number,
1IG;GpA,A Aq, where 1 = Preamble Index, G;Gy=Group
Digits, A;A;A¢g=Address Digits. These same numbers are
used by test encoders and codeplug programmers to specify
the receiver address. The numbers on the codeplug do not
necessarily agree with the receiver cap code, since the cap
code is a function of the system implementation. Ensure the
code number listed on the codeplug is used when trouble-
shooting the receiver.

e. Batch Operation

The batch transmission format begins with an inverted
preamble followed by the start code and up to 16 receiver
addresses or data blocks. The extended batch scheme
extends the batch mode in multiples of 16 addresses without
requiring the retransmission of the preamble. Maximum
throughput of receivers is possible with this mode. The batch
mode of operation is the preferred method of address trans-
mission for tone and data pages, although the single address

sends binary data to the decoder.
Table 3. U351/U451/U551 Control Line Function
A2 | A1 | AO DATA UPIOLINE | FUNCTION
LINE | LINE | LINE FILTER
BANDWIDTH
F - 300Hz
1 1 1 - - OFF
1 1 0 f LB RESET
1 0 1 f LB HOLD1
1 0 0 Not Used
0 1 1 f DATA TRACK1
0 1 0 2f DATA TRACK2
(] 0 1 3f DATA TRACK3
0 0 0 Not Used
OFF - U351/U451/U551 inactive, receiver circuits disabies.
RESET - Resets data limiter counter thresholds for determining
a logic 1 or a logic.
HOLD - Holds counter for determining logic 1 or logic 0 in their
present state.
TRACK - Allows the data limit counters to follow the extremes of
the recovered audio.
When the UPIO line - LB, a logic 1 indicates a good battery; a
logic 0 indicates a low battery.

The receiver waits for a logic 1 and a logic 0 to occur
first. This allows U351/451/551 to set the data limiter
counter thresholds for determining whether a logic 1 or 0 is
being received.

In POCSAG receivers, the receiver begins to search for
its baud rate. If the receiver's baud rate is not detected within
32 bit times (62.5 ms for 512 bps POCSAG, 26.7 ms for
1200 bps POCSAG, and 13.3 ms for 2400 bps POCSAG) the
/551 status select lines to A2 A1 A0 =11 1 (after first chang-
ing to the 1 0 1 state for approximately 200 ms to check the
low battery status) to disable the internal voltage regulator of
U351/U451/U551 and remove the power to the receiver cir-
cuits.

In GSC receivers, the receiver searches for up to 151 ms
for preamble.
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This sequence is repeated every 1.000 seconds for 512
bps POCSAG, every 427 ms for 1200 bps POCSAG, and
every 213.5 ms for 2400 bps POCSAG.

When the presence of preamble is detected by the
receiver, the data limiter of U351/U451/U551 is held in the
TRACK state by the microcomputer. This action keeps the
receiver on so the CMOS support (U2 on the decoder board)
can detect the frame synchronization code (FS) on pin 25.
When FS is detected, and the receiver is not a frame 0
receiver, the microcomputer first sets A2 A1 AOto 1 0 1
(HOLD) for 200 ps to check the low battery status. This
action also saves the values of the data limiter thresholds so
they do not need to be required when decoding resumes. The
status select lines are then set to Ay A; Ag =11 1, which
turns off the receiver. The status select lines remain high until
the frame occurs in the batch (the receiver's frame is deter-
mined by the frame bits contained in the address codeword
the receiver reads this information from the codeplug when
it powers up). If the receiver is a frame O receiver, the micro-
computer holds U351/U451/U551 in the TRACK state since
its frame occurs immediately following FS.

In GSC receivers, the receiver searches for its address in
every frame of a given batch.

When the receiver's frame occurs in the batch, the micro-
computer sets U351/U451/U551 status to HOLD (A2 A1 AO
=1 0 1) to maintain the previous data limiter thresholds
attained when FS was detected. U351/U451/U551 is held in
this state for approximately 8 ms so that the receiver cir-
cuitry can stabilize; then the microcomputer sets U351/
U451/U551 to TRACK, begins to monitor the information in
the frame, and determines if its address has been sent. If the
receiver does not detect its address, the microcomputer dis-
ables the receiver until the next FS is expected to occur in the
batch. If two consecutive expected occurrences of FS are not
found, the receiver resumes normal battery-saving operation.
If the correct address is detected, the receiver remains in
TRACK until all of the incoming data following the address
is decoded. The microcomputer then disables the receiver
until the next FS is expected to occur in the batch. If FS is not
found, the receiver resumes normal battery-saving operation.

b. Antenna (E351) and RF Amplifier (Q351),

High-Band VHF Receivers

The antenna system for the high-band VHF receiver is
formed by ferrite loop E351 which resonates with the capac-
itor array (C351A-B-C-D-E) and adjustable capacitor C352.
Matching the antenna impedance to the input of RF amplifier
Q351 is performed by fixed capacitors C353 and C354. By
adjusting C352, the antenna can be tuned to the receiver's
operating frequency.

The RF signal is coupled through C353 to the input of RF
amplifier Q351. Due to the input characteristics of the RF
amplifier, negative static discharge pulses could damage the
amplifier. The protective diode, CR351, becomes forward
biased with negative voltage and clamps the discharge to
ground.

Neutralization of the RF stage is accomplished by feed-
ing a portion of the signal developed across C355, C360, and
L352 back to the base of Q351 via the parallel combination
of C356 and R351. Resistors R351 and R352 provide dc bias

stability for Q351.
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The amplified signal from the collector of Q351 is passed
through coupling capacitor C361 via a tuned circuit consist-
ing of C363 and coil L353 which provides impedance match-
ing to the base of the first mixer, Q352. The antenna circuitry,
together with the two tuned circuits formed by C360 with
L352 and C363 with L353, provide image and spurious
response protection.

c. Antenna (E451), RF Ampilifier (Q451 and Q452),
and Helical Filter (FL451), UHF Receivers

The antenna system for the UHF receiver is formed by a
single loop (E451) with a series adjustable capacitor (C451).
Matching the antenna impedance to the input of the RF
amplifier (Q451) is performed by capacitors C452, C453. By
adjusting C451, the antenna can be tuned to the operating
frequency of the receiver.

The RF signal is coupled through C453 to the input of RF
amplifier Q451, Q452. Due to the input characteristics of the
RF amplifier, negative static discharge pulses could damage
the amplifier. A protective diode, CR451, becomes forward
biased with negative voltage and clamps the discharge to
ground. The RF signal is then amplified approximately 14
dB by Q451 and Q452. Q451 and Q452 form a cascoded
amplifier by dc coupling. Resistors R451 and R452 provide
dc bias stability for the RF amplifier.

The amplified signal from the collector of Q452 is passed
through coupling capacitor C458 via a pretuned helical pre-
selector (FL451) which is used for the entire bandsplit of 20
MHz maximum. This signal is then applied to the mixer
(Q453) input base via a 50-ohm matching circuit consisting
of C459, 1.453, C460, and a helical preselector.

d. Antenna (E551) and RF Amplifier (Q551, Q552)

900 MHz Receivers

The antenna system for the 900 MHz receiver is formed
by the metal loop E551 in series with capacitor C551 and
adjustable capacitor C552. Capacitor C553 matches the
antenna impedance to 50 ohm and C556 and C557 match
50 ohm into the RF amplifier. By adjusting C552, the
antenna can be tuned to the receiver's operating frequency.

The signal out of C557 is injected into a 2-stage common
base amplifier (Q551 and Q552) which typically has 13 dB
gain. The first stage has about 8 dB of gain and the second
stage about 5 dB. This topology affords a stable design with-
out the need for neutralization as well as a reasonable input
impedance level (50 ohm). The input of Q551 (the emitter)
has a broadband match which optimizes the stage noise fig-
ure. The output of this stage is matched to the input of the
second stage with an interstage match (L556 and C559). The
output of the 2nd stage is a high-Q node. This node provides
15 dB of image rejection as well. The output of this stage is
matched to 50 ohm using C564.

The signal out of the RF amplifier is filtered by FL551.
This filter is a 2-pole ceramic filter made out of a
high-dielectric material. This filter affords 30 dB of rejection
of the image signal at about 840 MHz.

e. High-Conversion Circuit, High-Band VHF
Receivers
In the high-conversion circuit, the amplified RF signal is
applied to the base of mixer transistor Q352. Also appearing

is the injection signal generated in first oscillator Q353,
which is controlled by crystal Y351. Crystal Y351 operates




in the 43.5667 to 64.3495 MHz range, depending on the RF
carrier being received. Tuning of Q353 is done by L356 and
L.357. These tuning adjustments are peaked to provide max-
imum injection to the mixer, Q352. Coil L354 can then be
adjusted to keep the injection signal on frequency as the
adjustment for crystal Y351.

Two RF signals are fed into the mixer at TP2; the first
oscillator signal and the RF carrier signal. The output from
the high-conversion circuit is taken from the collector of
Q352. Four RF signals are present: 1) the RF carrier signal,
2) the third harmonic (second harmonic for frequencies
below 148.600 MHz) of the first oscillator; 3) the sum; and
4) the difference of these two signals. The difference signal
is 17.900 MHz.

The IF signal at the collector of mixer Q352 passes
through tuned circuit 1354 and C364, which also acts as
impedance matching for filter FL351.

f. First Oscillator (Q454) and Multiplier (Q455),

UHF Receivers

The local oscillator signal (f;) is derived from a crystal-
controlled oscillator circuit using crystal Y451 as a refer-
ence. Crystal Y451 is a highly stable device over temperature
(x5ppm) and operates at approximately 50-62 MHz. Capac-
itor C468 is selected to provide temperature compensation as
determined by the crystal temperature characteristics and
coil 1.455 is used to set the receiver to operate at the correct
channel frequency. Transistor Q454 provides the gain
needed for oscillation and the 3rd or 4th harmonic (3f, or
4f,) output of Q454 is injected into the multiplier.

The multiplier stage consists of a 2-pole filter, a
common-emitter transistor (Q455), and a 2-pole output filter.
The input filter consists of circuits 1457, C469, C470, L458,
C471, C472, and C473. These circuits pass the 3rd or 4th
oscillator harmonic while attenuating all others. The filtered
signal is then injected into the base of Q455. The signal at the
collector of Q455 is filtered by L459, C475, C476, L460, and
C477, which are tuned to the 6th or 8th harmonic (6f, or 8f)
of the oscillator (input x 2). Capacitor C471 adjusts for tol-
erances of the input filter components and Q455. The signal
at this point is injected into the first mixer.

g. First Mixer (Q453), UHF Receivers

The signal out of filter FL451 is injected into the base of
the mixer transistor Q453 via 50 ohm matching circuit C459,
C460 and 1L453. Q453 is a static sensitive part—handle with
the proper static precautions. The output of the mixer is
matched to the crystal filter (FL.452) with components C463,
C464, 1454, and R456. Tuning capacitor C463 adjusts for
part tolerances in both the output match components and the
crystal filter. The resulting mixer power gain is typically
10 dB, but since the impedance levels at its input and output
are different, its voltage gain is 25 dB. Injection of LO signal
into the mixer is accomplished with C478. The LO drive
causes the mixer collector voltage to drop typically 20 mV
with injection (worst case is 5 mV).

h. First Oscillator (A553) and Multiplier (Q554),
900 MHz Receivers

The local oscillator signal (f,) is derived from a crystal
controlled oscillator circuit using crystal Y551 as a refer-

ence. Crystal Y551 is a highly stable device over temperature
and operates at 75.925 to 76.175 MHz. Capacitor C567 is

selected to provide temperature compensation as determined
by the crystal temperature characteristics (a 4-level color
code). It is important the crystal-capacitor-matched combi-
nation be maintained. (See receiver supplement for more
information.) An adjustment circuit consisting of L560 and
L561 is used to set the receiver to the correct channel fre-
quency. Transistor Q553 provides the gain needed for oscil-
lation and the 4th harmonic (4f;) output of Q553 is injected
into the multiplier via C569.

The multiplier stage consists of a 2-pole input filter, a
common-emitter transistor (Q554), and a 2-pole output filter.
The input filter consists of circuits L562, C568, C569, .564,
C570, and C572. These circuits pass the 4th oscillator har-
monic while attenuating all others. The filtered signal is then
injected into the base of Q554. The signal at the collector of
Q554 is filtered by L565, C574, C575, and C576, which are
tuned to the 12th harmonic (12f,) of the oscillator (input x 3).
Capacitor C572 adjusts for tolerances of the input filter com-
ponents and Q554. The signal at this point is injected into the
first mixer.

i. First Mixer (@555), 900 MHz Receivers

The signal out of filter FL551 is injected into the base of
the mixer transistor Q555 and capacitor C578. Q555 is a
static part, handle with the proper static precautions. The
mixer input is matched to the filter with the network consist-
ing of C578, C579, and L567. This network also provides
5 dB of image rejection. Inductor L567 is used to supply bias
to Q555. The output of the mixer is matched to the crystal fil-
ter (FL.552) with components C596, C599, L568, and R559.
The resulting mixer power gain is typically 10 dB, but since
the impedance levels at its input and output are different, its
voltage gain is 25 dB. Injection of LO signal into the mixer
is accomplished with C577. The LO drive causes the mixer
collector voltage to drop typically 20 mV with injection
(worst case is 5 mV).

j. Two-Pole Crystal Filter (FL351, FL452, FL552)

The two-pole crystal filter is a very high-Q bandpass fil-
ter, resonant at the IF frequency. Depending on the frequency
of the carrier, the IF frequency is 17.900 MHz or 45.000
MHz. While this description applies to both frequencies,
only the 17.9 MHz signal is discussed.

The high-conversion output contains frequencies other
than the desired 17.9 MHz. The very narrow bandpass filters
out the signals above and below 17.9 MHz.

Figure 6 illustrates a typical bandpass filter response for
a crystal filter. The figure illustrates a center frequency (f,)
of 17.9 MHz. If a signal deviates 6 kHz above and below the
center frequency, the crystal rejects signals less than 17.894
MHz (f;) or greater than 17.906 MHz (f,). The figure also
shows the area between f; and f; (the bandpass) as having the
lowest amount of rejection. Peak-to-peak ripple is the dB
attenuation of the bandpass. The lowest loss, at ripple, is the
insertion loss. For VHF, tuned circuit R355-1.354-C364,
along with the input circuit R358-L358-C371 to the second
mixer, provides the IF output of the filter. This signal is
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applied to the low-conversion and demodulation module,
U351/U451/U551.
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Figure 6. Typical Bandpass Filter Response

k. Low-Conversion/Demodulation Module

(U351/U451/U551)

The first IF signal from filter F1.351/FL452/FL552 cou-
ples to the second mixer at pin 14 of low-conversion module
U351/U451/U551. It mixes with the second oscillator fre-
quency for an output of 455 kHz.

The second oscillator is a crystal-controlled unit (Y352/
Y452/Y552). There are no peaking or tuning adjustments.
The output of the second oscillator is coupled to the second
mixer by feedback network C372-C373-C374 for VHF, and
C549-C544-C545 for 900 MHz. (Second oscillator coil
1462 for UHF is required to provide the needed third over-
tone.)

Output of the second oscillator must be 455 kHz above or
below the first IF. Output of the second mixer (second IF) is
routed through ceramic filters FL.352/453/553 and FL353/
454/554 and two internal IF amplifier stages. This further
reduces the unwanted signals and provides better adjacent
channel selectivity.

Output of FL.353/454/554 is connected to test point M1
which is used to monitor the signal level from the stages
prior to this point. It is valuable for tuning and troubleshoot-
ing. After the second IF amplifier, the signal is applied to the
audio demodulator.

After demodulation, the audio is routed to a switchabie
low-pass filter network whose bandwidth is determined by
the filter capacitors C382/482/582 and C383/483/583 and
the status select lines A2 A1 AQ (pins 28, 29, and 27, respec-

tively). The signal is then applied to the data limiter stage of
U351/451/551. The status select lines also control the state
of the data limiter and the function of pin 30 (UPIO). See
Table 3 for status select line functions.

The data limiter produces a squarewave output on the
UTIO linc (unlcss a low battery output is selected), represen-

tative of the binary coded signal.
l. Decoder Section

There are six basic modes in which the decoder section
operates:
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¢ Powerup

* Page search

* Message storage
* Display

« Off

¢ Memory retention

(1) Power Up

Two modes of power up can exist in the receiver. First, if
a primary cell is inserted in the receiver with the B++ level at
or below the minimum operating voltage for the microcom-
puter, the linear support module issues a reset to the CMOS
support which in turn resets the entire decoder. The linear
support boosts the primary battery voltage to generate the 3.1
V B++ supply for the decoder, and the microcomputer exe-
cutes its initialization code. The peripheral circuits are ini-
tialized, the contents of the EEPROM are read from U2, a
power up alert is issued, and the receiver enters the page
search mode.

If the receiver is off and the primary cell is inserted with
the B++ level at or above 2.6 V (the minimum operating level
for the microcomputer), the power up alert is not generated
and the receiver is turned on by pressing the On/Reset but-
ton.

A normal power up occurs when the receiver is turned on
and the primary cell is in the receiver. This is the situation for
the life of the primary cell. When the On/Reset button (S4) is
pressed, the microcomputer checks to ensure a primary cell
is present and proceeds with a power up alert, then enters the
page search mode. If no primary cell is present, the receiver
does not power up.

(2) Page Search

This is the main operating mode of the receiver. This
mode includes the battery-saving and data decoding modes.
During battery saving intervals, the microcomputer is in a
low speed, low power mode. The CMOS support (U2) inter-
rupts the microcomputer every 15.65 ms for 512 baud POC-
SAG, 6.7 ms for 1200 baud POCSAG and GSC, and 3.33 ms
for 2400 baud POCSAG. The microcomputer instructs the
CMOS support, via pin PC4, to shift the clock frequency to
1.2288 MHz from the siower 38.4 kHz. The processor does
some timing maintenance and checks for button depressions;
it slows down after approximately 0.6 ms. Every 125 ms, the
processor stays in the high speed mode long enough to do
additional internal timing maintenance.

When a button is pressed, the processor brings either pin
20 or pin 21 of U2 low. U2 decodes which switch has been
pressed and latches the switch data into an internal register.
This register is then read by the microcomputer on the next
interrupt. During battery saver intervals, the decoder is in the
slow mode for approximately 95% of the time. The micro-

computer counts the interrupts from U2, and when 1t 15 time
for the battery saver interval to end, U2 interrupts the micro-
computer and the decoder enters the data decoding mode.
In the data decoding mode, the receiver circuitry is turned
on by asserting the proper signal levels on ports PA2, PA1,
and PAO (TP21, TP20), and TP19, respectively). If a page is

detected, the microcomputer causes the decoder to enter the
message storage mode. If no preamble, sync, or address is
detected, the decoder tums off the receiver circuitry and
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reverts to the battery saver mode (until the data decoding
mode is necessary).

(3) Message Storage

Once the receiver's address is detected, the decoder
enters the message storage mode. The microcomputer imme-
diately instructs U4 to turn on the voltage muitiplier. This is
done by setting the high volt signal high. The B+++ (TP15)
is then boosted to approximately 5.2 V, and the Vlcd (TP11)
is driven to -2.6 V. This supplies bias for the display driver
module circuits. The microcomputer is busy decoding and
storing a message. The microcomputer instructs the I/O
expander to assert the proper address on U3. The microcom-
puter stores the data byte in U3. This is repeated until the
entire message is stored. At that time, the decoder enters the
display mode.

(4) Display Mode

During the display mode, the microcomputer looks at the
message data stored in U3, retrieves the appropriate charac-
ter data from the internal ROM, writes the display data to the
display ICs, and turns on the display. The display mode is
entered by pressing either the Read, Function, or On/Reset
button or automatically during receipt of an incoming mes-
sage.

If the display mode is entered by pressing one of the but-
tons mentioned above, the microcomputer turns on the volt-
age multiplier. If the data is an alphanumeric message, the
microcomputer reads the binary data in U3, looks up the
appropriate character in its internal ROM, and outputs the
data directly to the display moduie.

If the display mode is entered because of an incoming
message, the microcomputer sends the data to the display
module and turns the display module on. It then instructs U2
to send out the proper alert tone sequence to the linear sup-
port module U4. If an audible alert is selected, the micro-
computer sets the proper audio levels by setting ports PC6
and PC7 on U6. These lines drive the audio control lines on
U4. The audio level is changed according to the selected alert
sequence. If Silent mode is selected, the microcomputer sets
port PC 3 on U6 to a logic one, turning the linear support
module's vibrator driver on. The LED flashes in all alert
modes.

(5) Off Mode

The receiver is turned off by pressing the On/Reset but-
ton twice from the standby (blank) screen. The “PUSH FOR
OFF” screen displays an arrow pointing to the Function but-
ton. Press the Function button to turn the receiver off. The
microcomputer turns off the display module, the voltage
multiplier, the receiver circuitry if needed, and reverts to the
slow clock mode. In this mode, the linear support module
continues to boost the battery voltage to 3.1 V, retaining all
messages and time and date information in memory. The
mictocomputer remains inactive until the On/Reset button i
pressed to turn the receiver on.

(6) Memory Retention

This mode is entered only when the primary cell is
removed. U4 alerts the microcomputer, and, if necessary, the

microcomputer shuts down all circuitry except the crystal
oscillator. The backup cell (BT2) supplies the operating vol-
age for the entire decoder. Messages are retained in memory

and the time and date is continually kept. This mode may be
sustained for at least 15 minutes at room temperature. Some

decrease of this time can occur at higher operating tempera-
tures.

Protection circuitry is present to prevent loss of messages
if the primary cell is removed without turning the receiver
off, but it is highly recommended the receiver be turned off
first. If the primary cell is returned before three seconds
elapse, the receiver reverts to the standby (blank) screen,
without issuing an alert. If more than three seconds elapse,
the receiver powers up as outlined above.
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MAINTENANCE

1. INTRODUCTIONTO
TROUBLESHOOTING METHODS

a. General

The ADVISOR alphanumeric message receiver com-
bines leadless component technology with a unique minia-
ture design to provide a unit that lends itself well to
serviceability. The receiver's circuitry is contained in two
individual sections. One section is the receiver printed circuit
board. The second section is the decoder printed circuit
board, which includes a microcomputer and LCD driver
module/LCD. To disassemble the receiver and remove the
major assemblies, refer to the Disassembly Procedure in the
applicable service manual.

CAUTION

Leadless component technology requires the use of spe-
cialized equipment and procedures for repair and servic-
ing. Irreparable damage to the receiver can result from
service by unauthorized persons. Unauthorized attempts
to remove or repair parts may void any existing warranties
or extended performance agreements with the manufac-
turer.

b. Corrective Maintenance

Corrective maintenance involves two basic procedures:
localization/isolation of trouble, and replacing the defective
component.

Localization of trouble to a defective circuit in the unit is
most easily accomplished by performing the test procedures
outlined in the subsequent paragraphs. Localization involves
tracing the trouble to the defective circuit causing the abnor-
mal operation. Isolation means tracing the trouble to a defec-
tive component within the localized circuit. Frequently, once
the circuit is localized, the source of trouble can be isolated
through visual inspection of component wiring.

Defining the problem is the most important step in the
isolation of a malfunction. Inaccuracy of problem definition
and unfamiliarity of operation can lead to the introduction of
additional problems in the message receiver. With the basic
understanding of the receiver operation, troubles can be iso-
lated by analyzing the following:

* Are most, some, or all functions inoperative?

*  Which particular modes are inoperative? Concen-
trate on troubleshooting circuits that are common to
the inoperative modes.

Integrated circuits (ICs) and codeplugs arc very reliable
components that do not need to be replaced unless it is defi-
nitely indicated they are defective. Before replacing an IC,
ensure the external components in the circuit are normal,
Signal tracing with a scope is the preferred IC testing
method. It gives a visual indication of an input signal condi-
tion, its pulses (shape and/or distortion), and the timing of
pulses. The input and output oscilloscope check can easily

isolate a defective IC.

Citenit voltages are given in various key places on the
schematic diagrams as an aid in the isolation process. Give
particular attention to the dc voltages at the input and output
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pins of the circuit and its decoupling circuits. Investigate a
low voltage or a higher-than-normal voltage at the input or
output before replacing the circuit. A generalized trouble-
shooting flowchart is shown in Figure 7.

Before any attempt is made to change a component,
check the circuit to ensure the problem causing the original
failure is identified and corrected; otherwise, damage to the
new replacement part may occur.
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BATTERY VOLTAGE, REPLACE
ALERT OK | BATTERY IF
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REGULATOR > REPAIR
VOLTAGE
Y
PERFORM
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PERFORM PAGER
DECODING
CHECKS
DECODES
PROPERLY REPAIR
?
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Figure 7. Troubleshooting Flow Chart
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2. TEST EQUIPMENT
Recommended test equipment for testing and aligning the receiver is listed in the following chart. Either the listed items or
their equivalents can be used.

Test Equipment Chart
EQUIPMENT IDENTIFICATION APPLICATION
Motorola R1201 Series Signal Generator Used to generate carrier frequencies at accurate RF levels in order to perform reli-
or Motorola R1060 Series Signal Generator™* able and consistent performance checks

or Motorola R-2001 Series, or Motorola R220B
Communications System Analyzer (includes a SINAD
meter, a digital volimeter, and a frequency counter).

Motorola RTL = 1150 Universal Encoder Generates precise frequencies and timing necessary to produce the message
receiver’s code for test encoding a signal generator

Motorola Software Package (NLN3594, NLN3595, or | Used for reading and programming POCSAG codeplugs

NLD3596)

Motorola S-1053 ac Voltmeter Signal level measurements

Motorola S1339 RF Millivoltmeter RF/IF signal and oscillator injection voltage measurements

Motorola S-1063 dc Voltmeter or General testing - for dc voltage analyzing measurements

Motorola R-1001 Digital Multimeter

Motorola R-1055 Frequency Counter Used to count IF frequency during carrier frequency alignment

Motorola R-1028 Oscilloscope or General froubleshooting - necessary for analyzing receiver-decoder waveforms
‘ Tektronix T-921 Oscitloscope*

* Not available through Motorola Parts Depot

=  Gince external RF fields can cause unpredictable test results, an important point to be considered when purchasing a service monitor
or generator is the amount of leakage present in the immediate area of the equipment. This leakage is directly related to the integrity of
the electrical seals around the high-level RF-producing sections in the generator (i.e., synthesizer, attenuator, connectors) and is
usually radiated into the area immediately in front of the generator through meter faces, dials, switches, etc. The Motoroia National
Service Organization recommends the following test be performed to verify acceptable RF leakage levels:
RF leakage should not exceed the level required to increase the IF rise at M1 (IF metering point) in an ADVISOR message receiver by more
than 0.5 dB when the receiver is placed 12 inches (30.5 cm) from the front panel. The generator should be adjusted for this test in the following
manner: (1) generator frequency set to exact carrier frequency; (2) attenuator set to 0.5 uV output ievel; and (3) generator output terminated
into a 50Q load.
Discuss corrective action for Motorola equipment which does not meet the above specification with a Motorola National Service Test Equip-

‘ ment Representative.

3. SPECIALIZED TOOLS AND SERVICE » 0180386A65 Desoldering Tweezers
AIDS + RSX-1002 Desoldering Station
This section briefly explains unique tools and servicing * RSX-1008 Weller Soldering Station
equipment available from Motorola for use in servicing and This MAV-PACK is highly recommended for technicians
troubleshooting the ADVISOR alphanumeric message who intend to service this and other Motorola receivers using
receiver. leadless components. This VHS videotape is in standard
a. Radiation Test Fixture (RTL-1005) and Adapter halfL;mh format and {s available from:
otorola National Service Training
‘ (RPX-4687) _ 1300 North Plum Grove Road
The RTL-1005 Radiation Test Fixture is a standard Schaumburg, Illinois 60173
Motorola test fixture that can be used with many different
Motorola receivers. (See Figure 8.) It has a contact flip down N
assembly (RPX-4687) to monitor the IF metering point of |
the radio.

The RPX-4687 Radiation Test Fixture Adapter modifies
the test fixture so it accepts the receiver. It also supplies the
correct flip down assembly to provide a means of monitoring
the IF metering point (M1).

b. MAV PACK (VID-952)

The VID-952 Motorola Audiovisual Package
(MAV-PACK) is a video tape training program on leadless
component repair techniques. This VHS format video cas-
sette and supplemental literature describe the removal and
replacement of leadless components using the following spe-

cialized equipment:
' » RPX-4033 Laurier Hot Gas Bonder
o RPX-4234 Regulator and Hardware Kit

AIPB-942595-A
Figure 8. Radiation/Alignment Test Fixture
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c. Tools and Service Aids Chart

The following chart lists the previously discussed service aids and other recommended tools for servicing the ADVISOR

Alphanumeric message receiver.

Tools and Service Aids Chart

EQUIPMENT IDENTIFICATION

APPLICATION

Motorola RTL-1005 Radiation Test Fixture

Facilitates service and warping (requires adapter RPX-4687)

Motorola RPX-4687 Radiation Test Fixture Adapter/Flip-down
Head Attachment RPX-4687

Modifies the RTL-1005 Radiation Test Fixture to accept the miniature
receiver

Motorola MAV-PACK 3/VID-952 Audiovisual Package

Leadless Component Repair Techniques

RLN-4062A Edsyn Hot-Air Machine

Required for soldering and desoldering leadless components

6680381808 Hot-Air Tip 0.39 x 01.39 square inch

Used with the RLN4062A for soldering and desoldering chip carriers

6680381B04 Hot-Air Tip 0.02 gap, 0.351 inch wide

Used with the RLN4062A for soldering and desoldering display

RSX-1002 Desoldering Station and vacuum-operated solder
remover

Temperature-controlled soldering iron

RSX-1008 Weller Soldering Station

Small tip iron and holder - useful for some leadless component repair

part number 6883117C01) .

ST-207 Curved Nose Seizer or Straight Forceps Seizer (Motorola | For heat transfer from component leads during soldering

ST-1191 Wrist Strap

Grounding wrist strap used for grounding sensitive devices

6680329A63)

Alignment Tuning Tools (Motorola part numbers 668381821 and | Facilitates alignment

0162486C01 Display Lens Repair Fixture

Used to remove lens from dispiay module

1580390870 Alignment Housing

Used to hold receiver in place during alignment

6605960F01 Lens Disassembly Tool

Used to facilitate iens removal

4. TROUBLESHOOTING

a. Paging Sensitivity Check

Paging sensitivity is measured by reducing the RF input
signal level to the lowest level that produces an alert tone on
three successive trials. Refer to the Alignment Procedure in
the applicable service manual for operation. Place the unit in
the RTL-1005 Radiation Test Fixture (see Figure 8) and con-
nect the test equipment as shown in Figure 9.

TEST
ENCODER

\ 4

FM SIGNAL
GENERATOR

§ b
PAD

RF INPUT

y
PAGER
RADIATION UNDER

TEST FIKTURE | yegr

ACPB-931512-0
Figure 9. Paging Sensitivity Check
Perform the following steps:
(1) Determine the paging codes (address 1, address 2,
address 3, and address 4 as applicable) and the carrier fre-
quency under test.

(2) Set the address 1 code on the test encoder.

(3) Set the FM signal generator to the carrier frequency of
the receiver, with a relatively strong output level of about
200V to ensure the unit pages.

(4) Connect the output of the test encoder to the FM genera-
tor external modulation input and adjust the data ampli-
tude for £4.5 kHz deviation.

(5) Using the test encoder, initiate the paging code. The
receiver emits an interrupted alert tone each time the pag-
ing code is initiated.

(6) Reduce the RF signal level from the FM signal generator
to the lowest level that produces an alert on three succes-
sive trials. This level should be less than 16 V for high-
band. Shield the pager from the encoder to protect the
pager from rf spray from the encoder.

(7) Set the address 2 code on the test encoder and perform
steps (6) and (7). (The codeplug must be programmed for
at least two addresses.)

(8) Repeat steps (6) and (7) with address 3 then address 4 set

on the test encoder. (The codeplug must be programmed
for four addresses.)

This completes the paging sensitivity check. Failure indie

cates that a defect exists. Making the following 10 dB rise
measurcment should further isolate the trouble to cither the
receiver or decoder circuits.

b. 10 dB Rise Measurement

This measurement checks total receiver RF performance.
The 10 dB rise measurement can be used to isolate the RF
section of the receiver from the demodulator and decode cir-
cuits when a paging sensitivity problem is analyzed. Refer to

the Alignment and Disassembly procedures in the service




manual and remove the back cover. Enter the RF test mode.

Place the receiver in the RTL-1005 Radiation Test Fixture

(Figure 8). Proceed as follows:

(1) Connect the test equipment as shown in Figure 10. Refer
to the circuit board component layout diagram in the
respective service manual for location of test points.
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GENERATOR
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PAD
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b
AC TP (MU o ADIATION
VOLTMETER ”|TEST FIXTURE

PAGER
UNDER TEST

ACPB-930353-A
Figure 10. 10 dB Rise Measurement

(2) Ensure the receiver is in the RF test mode and note the
receiver noise level as indicated on the ac voltmeter.

(3) Apply an unmodulated signal from the RF signal gener-
ator at the receiver carrier frequency and increase its level
until the indication at the IF test point rises 10 dB above
the noise level noted in step (2).

The output from the RF signal generator should be less
than 50 pV.

¢. Receiver Circuit Checks

If the receiver failed the 10 dB rise test, determine if it
failed marginally or by a considerable amount. A marginal
failure normally means it required more than 50 pV but less
than 100 uV to produce the 10 db rise at M1. In this case, try
aligning the receiver to see if this improves the sensitivity.
Refer to the Alignment Procedure in the service manual. If
little or no improvement is achieved after alignment is com-
pleted, troubleshoot the receiver as outlined in the following
text and in the troubleshooting charts.

(1) Oscillator Warp Range

The oscillator warp range is the difference between the
highest and lowest IF frequencies obtained while varying
warp oscillator 1.356/L455/L561. Enter the RF test mode
and monitor metering point M1 with a frequency counter. Set
(lie KE signal generator to the receiver’s cxact carrier fre-

quency and at a sufficient level to trigger the frequency
counter. Tune the warp coil and note the highest and lowest

IF frequencies displayed by the counter The difference
between these two frequencies (warp range) should be

between 7 and 15 kHz.

(2) Mixer Injection Voltage Measurement
Enter the RF test mode and monitor the collector of
Q352/Q453/Q555 and note the maximum and minimum dc¢

voltage levels. The maximum dc voltage occurs when the
oscillator is inactive. The minimum dc voltage occurs at the
frequency of maximum oscillator activity (most RF output).
The difference between these two de voltage levels should be

between S mY and 40 mY.

Another way of expressing the mixer injection voltage
measurement is mixer Al. Mixer Al is a formulated percent-
age measurement representing the amount of current change
at the mixer's output when the oscillator is off (maximum dc
voltage), then on (minimum dc voltage). Mixer Al is defined
by the following equation:

Vmax - Vim

1-Vma x 100%

Mixer Al =

Where:  Vmax is when the oscillator is inactive.
Vmin is when the oscillator is most active.

With a properly functioning mixer/tripler circuit, mixer
Al should be between 2 and 15%, which corresponds to the
5 and 40 mV difference reading in the previous measure-
ment.

If the mixer injection voltage measurement is incorrect or
cannot be obtained, it indicates that either the mixer or oscil-
lator is not working properly. In this case, troubleshoot the
oscillator and mixer circuits by checking the dc voltages
given in the service manual schematic diagram and then by
checking for the defective component. Refer to the Receiver
Troubleshooting Charts. (See Figures 13, 14 and 15.) If the
injection measurement is normal, proceed with the noise
level and takeover measurements.

(3) Takeover/Noise Level Measurements
To check the RF amplifier and mixer circuits, takeover

measurements are recommended. The RF takeover is defined
as the drop in the receiver noise level (neasured at M1) when
the RF amplifier is disabled from the receiver (i.e., the base
of Q351/Q451/Q551 is grounded). The mixer takeover is the
drop in the noise level measured at M1 when the mixer stage
and the RF amplifier are disabled.

The theory behind system noise figure and receiver sen-
sitivity shows that a receiver with sufficient takeover has a
noise figure dominated by the noise figure of the RF ampli-
fier. In other words, with sufficient RF takeover, the noise of
the stages following the RF amplifier has been “taken over”
and the receiver noise level is as good as the noise figure of
the RF amplifier.

(a) Receiver Noise Level - With the receiver in a tuning
housing and no RF signal applied, measure the ac voltage
at M1. The ac voltage reading (noise level) should be
between -50 dB and 60 dB for a properly aligned/tuned
receiver.

(b) Takeover Measurements - Due to the very high frequen-
cies involved at the front end of the receiver, a probe with
a shunt capacitance as low as 1 pF is sometimes sufficient

10 detune & circuil and Gause inacewrale readings, To per-

form the takeover measurements, remove the cover from
the receiver housing and set up the test equipment as

111ustrated in Figure 11.

. Apply 1.3 Vdc to the battery contacts.

2. Monitor M1 with an ac voltmeter.

3. Tune the receiver as described in the Tuning Proce-
dure section of the appropriate service manual.

4, Tumnthe RF signal gencrator off and note the ac volt-
age (noise level) at M1.

5. Short the base of the RF amplifier (Q351/451/551) to
ground and note the noise level drop. With a properly
functioning RF amplifier, the noise level drops 6 t0 9




dB, which indicates the proper amount of gain in the

stage.
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Figure 11. Takeover Measurements Test Equipment Setup

Excessive RF takeover indicates the RF amplifier may be
noisy or regenerative. Low RF takeover does not always
indicate the RF amplifier is defective. Either too much or too
little gain in any other stage causes loss of RF takeover. To
determine whether the RF amplifier is at fault, first check the
mixer takeover.

Mixer takeover is measured in the same manner as the RF
takeover. With the base of the RF amplifier still shorted,
place a short on the base of the mixer (Q352/453/555). The
noise level at M1 should drop 3 to 5 dB. If the noise level
drops less than 2 dB, recheck mixer injection.

(4) System Bandwidth Measurement

To check system bandwidth, use the same test equipment
setup used to perform the 10 dB rise measurement (Figure
10). Adjust the RF generator level to the receiver's exact car-
rier frequency to produce a reference reading of -40 dB (on
HP400FL ac voltmeter) at M1. Increase the RF signal gener-
ator frequency to produce a 3 dB drop in the voltage level at
M1. The signal generator frequency should be 25 kHz above
the carrier frequency.

Perform the same measurement below the carrier fre-
quency. The signal generator frequency should be 25 kHz
below the carrier frequency. The total bandwidth should not
exceed 14 kHz. (See Figure 12.)
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Figure 12. Bandwidth Measurement Detail

If the difference between f, and f; or f, is less than 5 kHz,
or the total bandwidth is less than 10 kHz or greater than 14
kHz, connect the ac voltmeter to TP4 (input of the second
mixer) and repeat the bandwidth measurement. If the band-
width is still outside the prescribed limits, replace the crystal
filter (FL351/FLA452/FL552). If the bandwidth is within the
prescribed limits, the IF filter is bad. Replace FL352/FLA53/
FL553 or FL353/FL454/FL554. If after replacing the IF fil-
ter, the bandwidth is still outside the prescribed limits,
replace U351/U451/U551 on the receiver board.

a. Decoder Circuit Checks

Three troubleshooting charts are provided at the end of
this manual. The following table provides a quick, prelimi-
nary check of possible problem areas. However, refer to the
troubleshooting charts and the diagnostic waveforms on the
schematic diagram for a complete guide to troubleshoot the
decoder circuit board.

MALFUNCTION PROBABLE CAUSE

Receiver does not turn on

1. Battery voltage and polarity
2. B++ voltage

No display or partially active
display

1. Broken LCD
2. Damaged display contacts.
3. B3+ voltage

No page/inactive data port

1. Receiver section

2. Receiver board socket

The decoder troubleshooting charts are divided into three
groups:

* No display on power up (Figure 16)

¢ No alerts (Figure 17)

+ Miscelaneous (Figure 18)

A quick overview of the charts is presented below.

(1) No Display on Power Up
(Refer to Figure 16)

(a) System Voltage Checks - Check the battery voltage (B+)
on the power supply and ensure good contact is made
with the circuit board (TP12). Nominal B+ should be
between 1.2 and 1.5 volts. Check B++ (TP4). Voltage
should be at least 3.1 volts.

(b) Clock Checks - .

1- Check pin 3 of U2. This signal should be a dampened
triangular wave of frequency 1.2288 MHz when pin 10 of
U2 is high, and a rectangular wave of 38.400 kHz when
pin 10 of U2 is low.

2- Check the crystal oscillator and pins 11 and 13 of U2.
The sinusoidal frequency should be 38.400 kHz. Also

check pin 9 of U? to ensure communications are oceur-
ring between U1 and U2.

(c) Communication and Codeplug Checks - Ensure U1l and

U2 At communicating comectly via the SPI bus by

checking U2 pins 6, 7, 8, and 9 (refer to Figure 3). Also,
ensure the codeplug is programmed correctly.

(d) Reset Checks - Check pin 5 of U2 to ensure the line
remains high (within 100 mV of B++). If there is a prob-
lem with the pI* or U2, this linc periodically pulses low,

otherwise, it remains high. An oscilloscope is needed to
monitor this line. Also, check pin 14 of U2 to ensure it

180 tamaing high. This ling switches low only when B++
falls below 2.7 volts.




(e) Display Voltage Checks - Check that B3+ (TP15) is at
least 5.1 volts and that B- (TP11) is at least -2.8 volts.
Activate the B3+ and B- voltage multipliers by pressing
the On/Reset button, to turn the display on. While the dis-
play blank, B3+ and B- should be at least 3.0 volts.

(2) No Alerts
(Refer to Figure 17)

(a) Set-Alerts-Screen Check - Activate the set-alerts-screen
function. Make sure that “No Alert” is NOT selected in
the set-alerts screen.

(b) Codeplug Checks - Check the codeplug and ensure the
alerts (such as vibrator) are selected. Check the power up
and alarm-tone cadences.

(c) LED Checks - Check the LED by turning the receiver off
and then back on again. If the LED is not operating prop-
erly, check it by removing the battery and placing 3.0
volts in series with a 100 ohm resistor across the LED.
Observe the waveform while alerting (TP2). If the wave-
form is okay, replace U4, otherwise replace U2.

(d) Audible Alerts - Audible alerts are in phase with the LED
alerts. First ensure the receiver is in the audio mode and
not in the silent mode (check for speaker symbol). Ensure
that “No Alert” is NOT selected in the second line of the
set-alerts screen. Next, ensure the transducer contacts are
okay. Observe the waveform at TP10 when alerting. If
the waveform is okay, replace the transducer. If not,
check that U4 is receiving the correct logic high signals
on pins 15 and 16. Also, verify the alert waveform (TP2)
is okay. If the waveform is okay, replace U4, otherwise,
replace U2.

(e) Vibrator Alert - Ensure the receiver is in silent mode and
has the vibrator option selected in the codeplug. Ensure
that “No Alert” is NOT selected in the third line of the
set-alerts screen. Check the spring contacts and ensure
they are okay. Also, check the springs themselves and
ensure they are okay and the printed circuit board con-
tacts are clean and free of debris. Check the vibrator by
placing 1.3 Vdc across the terminals. Finally, test the
decoder board vibrator drive circuits.

(3) Miscellaneous
(Refer to Figure 18)

(a) On/Reset Button Does Not Respond - Check the integrity
of the On/Reset button by pressing the button and testing
for continuity across the terminals. Ensure the On/Reset
button elastomer is firmly in place in the housing and not
contorted. Check that TP17 and TP22 drop below 0.1
volts when the On/Reset button is pressed; if not, replace

U2
(b) Front Panel Buttons Do Not Responq - Ensure the button
pad is clean and fres of dabris. Clean if necessary. Ensure

the sw{tcl'n and PC contacts are c1ean. Test to ensure t}le

corresponding test points (see schematic) drop to 0.1
volts when the correct switch is closed. Also make sure

the switch pad is correctly oriented and not binding with
the receiver housing when reassembled.

(¢) No EL Backlighting - Check correct activation of EL
backlighting by pressing and holding the Function button
for more than one second while the receiver is in the

message-status screen mode (not in the blank mode).
(NOTE: Backlighting cannot be activated when the

receiver is in the blank mode, and automatically shuts off

when the receiver returns to the blank mode.) Check EL
connections. When activated, check the transformer (T1,
pin 5) waveform (approximately 90 Vpp, 4.5 kHz; varies
over battery voltage). If okay, replace EL backlight. If
not, check for continuity of the coils by measuring the
resistance between pins 1 and 2, the resistance between
pins 2 and 4, and the resistance between pins 5 and 8. The
resistances from pins 1 to 2 and from pins 2 to 4 should
be less than 5 ohms, and the resistance from pins 5 to 8
should be less than 100 ohms. A faint, high pitched hum
is not unusual and is due to the windings in the coils. If
resistance is not okay, replace the transformer (T1).
Finally, test the decoder board EL backlight circuits.

(d) Messages Lost When Receiver Turned Off or Primary
Cell Removed - Check memory options and ensure they
provide desired operation. Check backup cell voltage
after ensuring that a fresh primary battery has been in the
receiver for at least one hour. Backup battery should be at
least 2.8 V. If not, replace primary battery. Turn receiver
off and remove primary battery. After one minute, the
backup battery should be at least 2.4 V. If not, replace the
backup battery. If the backup battery is not the problem,
check the rest of the backup battery circuitry. NOTE:
After replacing the backup battery, check the voltages
again to ensure that no damage occurred to the battery
and the battery leads were not shorted during soldering.
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Figure 13. VHF Troubleshooting Flowchart (1 of 2)
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Figure 14. UHF Troubleshooting Flowchart (1 of 2)
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Figure 14, UHF Troubleshooting Flowchart (2 of 2)
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Figure 15. 900 MHz Troubleshooting Flowchart (1 of 2)
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Figure 16. “No Display on Power Up” Troubleshooting Flowchart
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Figure 17. “No Alerts” Troubleshooting flowchart
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Figure 18. “Miscellaneous” Troubleshooting Flowchart
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APPENDIX A

The ADVISOR message receiver supports various languages throughout the world. To support these languages, the ASCI
characters can be remapped to language-specific characters. These characters are represented in 6 by 8 pixel fonts to effectively
use the display-screen area. The tables in this appendix show the supported characters and prompts.

Also included in this appendix, are the R1150C Code Synthesizer alphanumeric test messages for the ADVISOR message
receiver supported characters.

1. ALPHABETICAL CHARACTER SETS

Table A-1 through Table A-7 show the alphabetical char-

acter sets supported by the ADVISOR message receiver.
Table A-1. English Alphabetical Set
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Table A-2, Russian Alphabetical Set

Table A-3. Icelandic Alphabetical Set
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Table A-4. Polish Alphabetical Set
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Table A-7. Vietnamese Alphabetic Character Set

Table A-5. Arabic Alphabet Set
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Table A-10. ISO 8859-3
Part 3: Latin Alphabet Number 3

Latin Alphabet Number 1

Table A-8. ISO 8859-1

Part 1
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Table A-11.1SO 8859-4
Part 4: Latin Alphabet Number 4

Table A-9. ISO 8859-2
Part 2: Latin Alphabet Number 2
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Table A-14.1SO 8859-8
Part 8: Latin/Hebrew Alphabet

Table A-12. ISO 8859-5
Part 4: Latin/Cyrillic Alphabet
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Table A-16. ISO/IEC 8859-10
Part 10: Latin Alphabet Number 6
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3. GSC SUPPORTED CHARACTERS
Table A-17 shows the international characters supported by GSC pagers.

Table A-17. GSC International Characters

CHARACTER
GROUP

TRANSMITTER
CHARACTER SEQUENCE

CHARACTER
DISPLAYED

Group 1

SHIFT, 0
SHIFT, 1
SHIFT, 2
SHIFT, 3
SHIFT, 4
SHIFT, 5

Group 2

SHIFT, 7
SHIFT, 8
SHIFT, 9

SHIFT, :
SHIFT,’

Group 3

SHIFT, <
SHIFT, =
SHIFT, >
SHIFT, ?
SHIFT,@

MmO [ doow | kit cioax

4. POCSAG SUPPORTED CHARACTERS

Table A-18 shows the international characters supported by POCSAG pagers.

Table A-18. POCSAG International Characters

ASCHiSet | US. | Germany |Switzerland| France | Sweden | Portugal | Spain UK. haly Dﬁgr"v‘;’y"’
Char | Hex | Char | Hex | Char | Hex | Char | Hex | Char | Hex | Char | Hex | Char [ Hex | Char | Hex | Char [ Hex Char | Hex | Char | Hex
# |23 | # | 23| # | 23 U 81 £ |80 | £ |8 | £ | 8 i 82 | £ |80 | £ |8 | # | 23
$ | 24| $ | 24| $ | 24 $ 24 | ¢ | 24| $ 1 24| $ [ 24| $ [ 24| $ | 24| S |24 | $ | 24
@ |40 | @ |40 | § | 84 a 84 | a | 83| E |86 | @ |85 | @ | 85 | @ | 8 | § | 84 | § | 84
[ 5B [ 58 | A | 7F é 8A ' 87 | A | 7F [ | 5B | ¢ | 89 [ 5B : 87 | £ | 88

\v|s5c| \|sCc| O | 8E ¢ 8B | ¢ |8B| O |8E| \ |5 | N (8D| \ | B5C| ¢ (8B | @ |8C
] 1sD| 1 |sD| U |92 & 90 | § |8 | A | o1 ] |sD| @ |8 | ] |sD| é |8A| A |9
A | BE| A~ | BE| A | BE ] 94 | A~ | B5E| O [ 92| A | BE 2 93 | ~ | BE| ~ | SE| A~ | 5E
_ | sF| _ | 8F | _ | sF & o5 | _ |sF| _ |5F| _ | 8F| _ | SF | _ | 5F| _ | 5F | _ | SF
' 60 ' 60 60 o 96 | 6 | 60| 6 | BA ' 60 i | 97 : 60 | u | 81 ! 60
{ | 7B { | 7B | a | 99 a 99 ' 8A | & | 99 { | 7| ¢ | 8B { 7B | a | 83 | o= | 98
| 7C | 7| 6 | 9D 6 9D | U | 81 6 | 9D ] 7¢ | &4 | 9B | 7C | & [ 9C | & | 9A
} | 7D | } | 7D | G | 9F G oF | @ | o5 | a (9E| } | 7D | U | @2 } | 7D| & | 95 | & | 9E
- 7E - 7E| B | AD a A3 - A a | 9F - 1 A1 G | 9F - | 7E | 1 A2 - | A1
DEL| 7F | sP | 20 | sP | 20 | sP | 20 | sP | 20 { sP | 20 | SP | 20 | SP | 20 | SP | 20 | SP | 20 | SP | 20
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5. INTERNATIONAL PROMPTS

Table A-19, Table A-20,

and Table A-21 show the international prompts supported by the ADVISOR message receiver.

Table A-19. international Prompts (Table 1 of 3)

ENGLISH ngH FOR MEMORY FULL | LOW CELL DUPLICATE TONE ONLY S/I\SGEBT c DELETE GROUP
GERMAN éﬂ?\f%EN SPEICH.VOLL | BATTERIE! MEHRFACH RUF | TONRUF g‘n\%% ANKU- | LOESCHEN? | GRUPPENRUF
FRENCH ENTEINDRE | MEMOIR 100% | PILE FAIBLE | RAPPEL BIB SEUL !\-III%ES SER- |EFFACER? | "GROUPE"
SWEDISH TRYCKA AV? | MINNET FULLT | BATTERI SLUT | DUBBLERAT ENDASTTON | URKOPPLAD! | RADERA? GRUPPANROP
DANISH TRYSLUKKER pll:'J'I_(KOMM. TOMT BATTERI | GENOPKALD | TONEOPKALD | UDE AF DRIFT | SLETTE: GRUPPEKALD
NORWEGIAN ICYKK FOR (F)LIJ;\_(LT MEM- | SKIFTBATT. | ANDROPS-KOP! | TONE OPPKAL gygggg-r SLETTE? cK;EtJLPPEN-
PORTUGUESE || PRIMA/DESLIG | MEM.CHEIA | PILHA GASTA | DUPLICADO SO TOM DESACTIVA | APAGAR? CHAM. GRUPO
SPANISH FD’EEEE P MEM.LLENA | PILA BAHA DUPLICADO SOLO TONO REASSA o BORRAR? -GRUPO-
ITALIAN SPEGNERE mgngn. BATT SCARICA | DUPLICATO SOLOTONO | DISABILITATO | CANCELLO? |-GRUPPO-
FINNISH SULJELAITE | EITILLA EAOEEJ TOISTOVIEST! | PIIPAUS EL VERKOSSA | POISTA? YHTEISHAKU
DUTCH DRUKKEN/UIT \C/igtlEUGEN E/EHE'EERY DUPLIKAAT gggg P INAKTIEF VERWIJDER? | GROEP-OPR,
Table A-20. International Prompts (Table 2 of 3)
ENGLISH PUSH FOR OFF | MEMORY FULL |LOW CELL DUPLICATE | TONE ONLY Bll\S(fAEBFI‘. £ DELETE GROUP
GREEK KAEIZTO MNHMH MITATAPOAA | AITIAOTYTIO TONOZ MONO | EKTOS AKYPQIE T'KPOYII
TEMATH LEITOYPGIAS
UKRANIAN BiOKMIOYEHHA | HEMA NAM'ATI | 3AM. NOBTOPEHHA |TOH. BUKNUK |NEVDKEP BUNYYUTN? [TPYNA
BATAPEIO BiKMOYEHO"
BELORUSSIAN ||BbIKAIOY3HHE |HAMA NAMALL | 3MAHILIE BAT |MAYTOP TAHAR NANIKIP BblAANUL?  [FPYMA
AQKNIOHAHbI
BULGARIAN  |{3KIIOYBAHE |TLIHA NAMET Eﬁgbm MOBT.CbOBLL 1(';%%31? 3A£QIEA 3A |NSTPMBAHE? |l PYN.CBHOBIL
LATVIAN IZSLEGT $EIT | PILNA ATMINA |NOMAINTT BAT | DUBLIKATS | TIKAI SIGNAL SEISI;_ESRTSS . IZDZEST ? GRUPA
ITURKISH BASIP KAPA  |HAFIZADOLU |Pil. AZ GAGRI TEKRAR|SADECE TON | 4ARG GAPALI | SIL ? GRUP
HUNGARIAN gms% %Egonm ELEM GYENGE | ISMETLES HANGJELZES mxgpésél.sr TORLENDO ? |CSOPORT
Table A-21. International Prompts (Table 3 of 3)
ENGLISH RUSSIAN ICELANDIC POLISH ARABIC
MOTOROLA MOTOPOIIA MOTOROLA MOTOROLA Y5955
PUSH FOR OFF BbIKJIOYEHUE SLOKKVA ? NACISNAC WYL Jall basl
MEMORY FULL HET IAMATH MINNI FULLT PAMIEC ZAXAD Udzes 3,513
LOW CELL 3AMEHMWTE BAT RAFHLADA BATER. WYEAD Upad Lo
DUPLICATE OBTOP ENDURTEKNING | POWTORZENIE 555
TONE ONLY TOHAIL BBI30B TONBOD TONALNA Lis (5 ye
PAGER DISABLED |IEKEP OTKJTIOYEH OVIRKT IPAGER NIESPRAWNY]| Jike 5l
DELETE ? YOAJMTS ? EYDA ? USUNIAC ? $ !
GROLP TPYINA HOPKELL GRUPOWA i garne
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" 6. R1150 CODE SYNTHESIZER ALPHANUMERIC TEST MESSAGES FOR POCSAG PAGERS

Table A-22. R1150 Code Synthesizer Il Test Message

LANGUAGE MESSAGE DISPLAYED
ENGLISH MOTOROLA R1150-POCSAG PAGING TEST
POLISH MOTOROLA R1150-POCSAG PAGING TEST
ICELANDIC MOTOROLA R1150-POCSAG PAGING TEST
RUSSIAN moTtopona pl150—moncar Tect
ARABIC v |21 31 63 +wl2370511 35222 508 aa
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7. ARABIC CHARACTER MAPPING

Arabic, modified Arabic, and Persian characters are listed in Table A-23. The table provides a character code for Arabic/
Persian letters at the beginning, middle, unconnected at end, and connected at end characters. For example, Arabic letter BAA
has a beginning character code of 48. If Arabic letter BAA occurs in the middle of the word, it has a character code of 6C. If
BAA is a letter not connected at the end of the word, the character code is 48+5C. If BAA is connected at the end of the word,

ST T TR T T T R R TR M e T TR TR T AT R T T T e h
RN Ak bk sl

the mapping character code is 48+5C.

Table A-23. Arabic Mapping Table for PAIR CGROM

ARABIC LETTER BEGINNING | MDDLE | UNCONNECTED, AT END CONNECTED, AT END
01. ALEF 47 6B 47 6B
02. BAA 48 6C 48+5C 48+5C
03. TAA 4A 6D 4A+5C 4B+5C
04. THAA 4B 6E 4B+5C 4B+5C
05. JEEM 4ac AC 10 (or 4C+5F) 0B (or 4C+5F)
06. HAA 4D 4D 05 (or 4D+5F) 18 (or 4D+5F)
07. KHAA 4E 4E 12 (or 4E+5E) 19 (or 4E+5F)
08. DAL 4F 6F 4F 6F
09. THAL 50 70 50 70
10. RA 51 71 51 71
t 11. ZAIN 52 72 52 72
, 12. SEEN 53 53 53+27 53+27
! 13. SHEEN 54 54 54+27 54+27
14. SAD 55 55 55+27 55+27
15. DAD 56 56 56+27 56+27
16. TAH 57 57 57 57
1 17. DHAH 58 58 58 58
18. AIN 59 73 07 (or 59+5F) 09 (or 73+5F)
19. GHAIN 5A 74 14 (or 5A+5F) 16 (or 74+5F)
20. FA 61 61 61+5C 61+5C
21. QAF 62 62 62+5C 6245C
22. CAF 5D 77 63 63
23. LAM 64 78 64+5C 78+5C
. 24. MEEM 65 79 65+26 79+26
' 25. NOON 66 7A 66+5C 7A+5C
26. HA 67 7B 5E 40
27. WAW 68 68 68 68
28. ALEF MAQSURAH 69 69 69 69
MODIFIED CHARACTERS
29. YA 7E 7D 6A 6A
30. HAMZAH 41 141 141 41
31. ALEF MADDAH 42 7C 42 7C
} 32. ALEF HAMZAH 43 7C 43 75
‘ 33. WAW HAMZAH 44 44 44 44
34. HAMZAH under ALEF 45 45 45 45
35. YA HAMZAH 45 46 69+41 69+41
36. TATWIL (extd) 60 60 60 60
37. TAA MARBUTAH 49 40 49 40
38. HA MARBUTAH 76 76 5E 76
39. LAM-ALEF 5B 5B 5B 5B
PERSIAN CHARACTERS
40. PEH oC 0oC 0C+5C 0C+5C
41. TCHEH 1A 1A 1A+5F 1A+5F
42. JEH 1C 1C 1C 1C
43. GAF 1D 1D 1D+5C 1D+5C
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8. ARABIC MESSAGE RESULTS
Examples 1-3 shown below are the result of sending send data bytes to a pager configured for either Arabic or Arabic/

English mix.
Example 4 shows the result of sending the send data bytes to an Arabic/English mix pager only. .
EXAMPLE 1 EXAMPLE 2
ol I Seedzl ol Taa bl ] el Y S
. Send: 51 47 61 62 5C 20 47 5B 48 5C 20 45 48 7A 76 20
S T SR T Borse s a3 T3

L R I Ry
Aegladi 1t

AR
Pl 16-03-95

EXAMPLE 3 ‘

sidzdl I bl Jeo

Send: 68 55 78 5C 20 47 64 57 6C 7D 48 5C 20
45 64 69 20 47 64 79 53 6D 54 61 69

EXAMPLE 4

G515 waal oSJ 43S MOTOROLA

k Send: 01 19 1D 32 1D 28 1D 03 20 4A 62 6F 65 26 20 64 77 79 26 20
434D 6F 4B 5C 2068 20 43 4F 625C 2047 646D 77
7A 68 64 68 4C 7D 6B 20 64 73 6B 65 26 20 35 39 39 31

ra > MOTOROLA: B7
2] § LAt el
robed Liagdgasod |
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REPLACEMENT PARTS

When ordering replacement parts or equipment, include the Motorola part number ‘When the Motorola part number of a component is not known, use the product model
and description used in the service manual or supplement. numbser or other related major assembly along with the description of the related major

When ordering crystals or channel elements, specify the Motorola part number, de- assembly and of the component in question.
scription, crystal frequency, and operating frequency desired.
PAGING PRODUCTS GROUP

North America (Paging Accessories and Aftermarket Parts)
Phone:  800-892-3068

AFTERMARKET PRODUCTS DIVISION (APD)

U.S.A. (Test Equipment, Replacement Parts, and Manuals)
Phone: 800-422-4210

Fax: 561-675-5264 Fax: 847-538-8198
International (A ies, Repl t Parts, and Manuals) APD Parts Identification Help
Phone: 561-447-2751 (Latin America and Caribbean) Phone: 847-538-0021 (U.S.A)
Fax: 65-354-2232 (Asia Pacific, including test equipment) Phone: 847-538-8023 (Canada and Latin America)

Fax:  44-1256-81-9338 (Europe/Africa/Middie East)
Fax: 86-10-6461-0272 (China) North and South America (Test Equipment)
Telex: 403305

Fax:  847-576-3023

PAGER SERVICE

REGIONAL SERVICE MANAGERS CUSTOMER CARE UNIT (CCU) AND PRODUCT SERVICES

U.S.A. U.S.A.
Phone: 561-739-8767 (Including Extended Warranty) Phone: 561-739-2213 (Product Services)
Fax: 561-739-8885
International
International Fax: 561-739-3072 (North and South America)
Fax: 561-447-2720 (Latin America and Caribbean) Fax: 65-482-3879 (Asia Pacific CCU)
Fax: 65-354-2232 (Asia Pacific/India/Australia) Fax: 561-739-3072 (Europe/Africa/Middle East)
Fax:  44-1256-81-9338 (Europe/Africa/Middle East) Fax: 91-80-852-0212  (India CCU)

Fax: 86-10-6461-0272 (China)

U.S.A. PAGER CARE CENTERS

Motorola Inc. Motorola Inc. Motorola Inc. Motorola Inc.
Midwest Pager Care Center Southeast Pager Care Center South Central Pager Care Center Mid Atlantic Pager Care Center
1335 Basswood Road 3020 High Ridge Road, Suite 600 1701 Valley View Lane, Suite A 5370 Truman Drive, Suite C
Schaumburg, IL 60173 Boynton Beach, FL. 33426 Farmers Branch, TX 75234 Decatur, GA 30035
Phone: 847-576-5763 Phone: 561-533-0037 Phone: 214-241-1891 Phone: 770-981-5070
Fax:  847-538-2763 Fax:  561-533-9711 Fax:  214-243-6781 Fax:  770-981-5211
INTERNATIONAL PAGER CARE CENTERS
Motorola Motorola de Venezuela Y de los Andes Motorola Korea Ltd
European Pager Care Center Edificio Forum Korea Pager Care Center
Unit 1, The Ringway Centre, Edison Road Entre Calle Guaycaipuro y Samtan Bldg, 2nd Floor 947-7 Daechi-Dong
Houndmills, Basingstoke RG21 6YP Carabobo con avenida principal Kangnan-Ku, Seoul, South Korea, 135-280
England, United Kingdom Las Mercedes, El Rosal Phone: 82-2-565-5316
Phone: 44-1256-84-2220 Caracas, Venezuela Fax: 82-2-561-1633
Fax:  44-1256-81-9338 Phone: 582-952-8355
. Motorola South Asia Pte. Ltd.
Motorola Electronics Pte. Ltd. Motorola Malaysia Pager Care Center
Asia Pacific Pager Care Center Tberia Pager Care Center 2nd Floor, Wisma Damansara
49 Jalan Pemimpin #02-10 San Severo S/N, Barajas Park Jalan Semantan 50490
Republic of Singapore 577203 28042 Madrid, Sj Kuala Lumpur, Malaysia

Phone: 65-354-2268
Fax:  65-354-2232

Motorola (China) Electronics Ltd.

Beijing Pager Service Centre

29, Don Zhi Men Wai Avenue

Beijing, Peoples Republic of China 100027
Phone: 86-10-6461-1155

Fax:  86-10-6461-0272

Motorola (China) Electronics Ltd.
Shanghai Pager Service Centre

5th Floor, Central Place

16 Henan Road South

Shanghai 200002, P.R.C.

Phone: 86-21-6374-7668 ext. 5888
Fax: 86-21-6374-2714

Motorola (China) Electronics Ltd.
Guangzhou Pager Service Centre
271 Huang Pu Da Dao West
Tian-He District

Guangzhou 510620, P.R.C.
Phone: 86-20-753-7888 ext. 3602
Fax: 86-20-754-2591

Motorola India LTD.

Paging Service Centre

No. 33, The Senate Bldg.
Ulsoor Road

Bangalore, India 560 042
Phone: 91-80-559-9904/8983
Fax: 91-80-559-8984

pain
Phone: 34-1-329-0461
Fax:  34-1-329-1933

Motorola Do Brazil

Sido Paulo Pager Care Center
Rua Bandeira Paulista, 580
Itaim Bibi, CEP 04532-001
Sio Paulo, SP, Brasil
Phone: 55-11-821-9991

Motorola

Taiwan Pager Care Center

2F-1, 35 Section 1, Cheng-Teh Road
Taipei, Taiwan, China

Phone: 886-2-555-0589

Fax:  886-2-555-1039

Motorola de Mexico

Pager Care Center

Avenida Paseo de la Reforma
No. 164 Colonia Juarez

Phone: 525-747-8200

Phone: 603-253-9372
Fax:  603-253-8892

Motorola Canada Limited

Canada Pager Care Center

2 East Beaver Creck Road, Unit 4

Richmond Hills, Ontario, Canada LB42N3
Phone: 905-709-2337

Fax:  905-709-7240

Motorola de Colombia, PCC
Diagonal 127A, No. 1764
Santa Fe de Bogota, Colombia
Phone: 571-615-5769

Phone: 571-615-6941

Motorola Electronica de Puerto Rico, Inc.
Paging 2

Pager Care Center

Road 686, Km 17.0

Cabo Caribe Industrial Park

Vega Baja, Puerto Rico 00695

Phone: 787-858-8903

For other international locations, please inquire at the
most convenient phone number, or contact your local

Motorola sales representative.

PRODUCT SERVICES BULLETIN BOARD SERVICE (BBS)
Motorola’s Customer Product Services group now offers informative bulletin board services. The BBS provides access to technical information about Motorola’s current paging

products, service manuals, and programming and servicing tools. Other BBS features include e-mail access to pager tech support, PPS updates, and product service bulletins.
For access to the BBS, use any PC or Macintosh computer that is connected to a modem. Set the modem to 8 data bits, no parity, and 1 stop bit, then dial (561) 739-3069. For
further information about the Product Services BBS call (561) 739-3255.

In the Peoples Republic of China, dial 86-10-6462-4643 or 86-10-6463-4645 for access to the Chinese BBS.
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