Service Manual

Level 3
Draft 1.0

b»

(arinne Valioux |
- 5 -

UMTS 2100MHz/ PCS 1900MHz/ DCS 1800MHz/ GSM 800MHz




Distribution Policy and Copyright

Copyright

© 2004 by Motorola. All rights reserved. No part of this publication may be reproduced, transmitted,
transcribed, stored in a retrieval system or translated into any language in any form by any means
without the written permission of Motorola.

Software License

The Agreement sets forth the license terms and conditions for using the enclosed Software. You may
use this Software on a single computer, and you may transfer it to another computer as long as it is
used on only one computer at a time. You may copy the Software for backup purposes only. You may
not rent, sell, lease, sublicense, time-share or lend the Software to a third party or otherwise transfer
this License without written consent of Motorola. You shall not decompile, disassemble, reverse-
engineer or modify the Software. This License is effective until terminated. You may terminate it at any
time by destroying the Software together with all copies. The License also terminates if you fail to
comply with the terms and conditions of this Agreement. United States copyright laws as well as
international treaty provisions protect this Software and accompanying documentation. Any use of the
Software in violation of these laws constitutes termination of the License.

Limited Liability

The Software and accompanying documentation is provided “AS IS” without warranty of any kind.
Motorola specifically disclaims all other warranties, expressed or implied, including but not limited to
implied warranties of merchantability and fitness for a particular purpose. With respect to the use of
this product, in no event shall Motorola be liable for any loss of profit or any other commercial damage,
including but not limited to special, incidental, consequential or other damages.

Motorola Confidential Proprietary Draft 1.0



Table of Contents

G CR P Ty I e o o =0 [N =SSP 1-1
o o [T 1 0] o SRR 1-1
Hardware REQUITEIMENTS ......uuuiiiiii et e ettt e e e e e e e e e e ebb e e e e e e e e e e e eeeenbnnn s 1-1

L0117 0T 0 1[0 ] o PR 1-1

11 (= T = (T3 @ o 1o ] =S UUPRR 1-1
SOftWAre REQUITEIMENTS ...ttt e ettt e e e e e e e e e e e e eatbbn e e e e eeeeees 1-1
10 = T 1T o PR UUPPPPPUPRPRTR 1-2
oY= Yo (U] 1T LR PRPRP 1-2
Hardware CONNECLION SOIULIONS .........iiiii ittt e e e et e e e e e s st e e e e e e s anb bt e e e e e s nnbbaeeeeeeanrneeas 1-2
S I TS gl o (e Tt =T (U] £ PP PPRRR 1-2
Figure 1. PST Hardware CONFIQUIALION .............cuueeseeesssseeeessesssesssssesataaaaaaaaaaaaaaaaaassassssssssssassssnnsssnsenes 1-3

FOrCE Flash PrOCEAUIES .......eeiiiiii ittt e et e e e e e ettt e e e e e e bbbt e e e e e e anbbbe e e e e e e nnnbeeas 1-4
Figure 2. Junior BOArd CONMIQUIALION ...........cuuuusiiiessee e e s ee s eesessssassstttttaataaaaaaaaaaaaaeassssssssssssassssssssnnsenes 1-5

Handset TESt COMMEANTS .....ouuiiiiiii e e e e e e e e e e e et e e e e aaaaaeeaeene 2-1
o To [T 1 0] o PP 2-1
O LY g | (=] = Tt 2SR 2-1
Handset Test Command MO ENLIY ........uuuuuiiiiiie et 2-1

I o[V (=RC R @] o oo o (= 1Yoy (=] o R 2-1
(@] g ol paF=ToTo [T 01 | o PRSP 2-2
L@ Todo o [ =Y o1 1 Y/ SRR 2-2
Figure 4. OPCOAE ENMIY SCIOEN ...ttt ettt et ettt e sttt sttt ittt aaaaaaaaaaanaesnessssssssnssnnes 22

Figure 5. MUILIPIE PAIramMELEI ENIIIY .....uvverieeieeeieeeee ettt sttt sttt ittt aaaaaaaaaeaaaessssssssnssnnssssnsnnns 22

L 1Y o =T o1 YRS 2-3
Lo 0 =X o 1= o [ g1 VA Yoy (=1 Ot 2-3

Figure 7. DAta Fi€ld ENIY SCIOEIN .........uurueiieeiieiiieiieee ettt ettt taaaaaaaaaaaaeesssessssssssnsssssssnnns 2-3
ComMMANA RESUILS ... e e e e e e e e et e e e e e et e e e e eeaa s 2-4
Figure 8. COMMANA RESUILS SCIEEN .......uvvvreeeieiiieeie ettt sttt et aaaaaaaaaaeaeseasssssssssnsasssssnnns 24

Table 1. Handset Test COMMANT SUMIMAIY ..........cccceeeeeeeeeisassiesassttstsaaaaaesaaasaseassssssssssssssssssssssssnnsenaneees 2-5

Table 2. Standard RESPONSE COUES ...............coeeeeeeestetttttt et e et e e e e e e e et e e e e e s ss s s s ssattatatanaaaaanees 2-6

Table 3. Field and Parameter A@SCIIPUONS ............ccoeeeeesiesieettaataata e e e e e e e e e e eeesssssss s sssataaaaanaaaaannees 2-7

Table 3. Field and Parameter descriptions - CONUNUE ...............uuuuuuuiieiseesseeeeseieeesesssescessattaaaaaaaaaanaeens 2-8

Table 3. Field and Parameter descriptions - CONUNUE ...............cuuuuuiiiisieesseeseeeeseesesssescessaataaaaanaaaanaeens 2-9

Table 3. Field and Parameter descriptions - CONUNUEA ...............ccuuuuiueeesseessseiseeisssssescisssasraaaaaaasaanaeeas 2-10

Table 3. Field and Parameter descriptions - CONUNUE ...............cuuuuueieeeeseesseeiseeisssseesiisstassaaaaaaaaaanaaens 2-11

ManNUal TEST PrOCEAUIES ..ot e e e et e e e e e et e e e e e et e e e e anaaaeeaeenns 3-1

o To [T 1 o] o PP 3-1
(O 1B oo T L= £ PSSR 31
NON-SIgNalliNg TESt MEASUIEIMENTS .......eiiie it sttt e e e e e e et e e e aeeeaaeasa s s s s aa s s nseaebesbaeaaeeerearaeeaaeaeeaeeaesaessann 31

GSM/DCS/PCS Call PrOCESSING ...vvvuuuuiiiieeeiiiiiiiiiiiiiaa e e ettt s e e e e e e e e eeeaasanna e e e e eeeeees 3-2

Draft 1.0 ©2004 Motorola, Inc. ii



Table of Contents A835

HArdWare REQUITEIMENTS .......oiiiiiiiiiiiaae ettt ettt et e e e e e e e e e e e e e e e s s e e e s e e aaaabb et bbb be e st e e e e e eaaaaaaaaaaaaaaaaanns 3-2
Software RequiremMents (PCS ONIY) ..ottt e e e e e e e e e s bbbttt e e st e e e e aaaaaaaaaeaans 3-2
(07 1| K@ 4o 1o F= 1o o I PP PPPPPRPRPRRPPI 33
Figure 9. GSM SigNalliNg SEIUD ...ttt ettt e e e e e e e e e e e e 33

Figure 10. GSM CONNECHON COMIIOI ...ttt e e e e e 33

Figure 11. GSM Call CONNECTEA ...ttt e e 33

Figure 12. A835 Manual Test Hardware CONfIQUIALION ..............ccouaiiaeiii ettt 34

Call Test Parameters (GSM/DCS/PCS) ... .ottt e e e e e e e e e e e e e e e e bbb bbb et ettt e e e e e aaaaaaaaaaaaaaaaanas 35
Table 4. GSM Call PATAIMEIELS ........oeeeeiiieeeee ettt e et e e e e 35

Table 5. DCS Call PATGIMEIEIS ........oeeeeeeieieeee ettt e ettt e e e e e e 35

TablE 6. PCS CaAll PATQIMETEIS ...ttt ettt ettt e e e e e e 35

Figure 13. BUISt OUIDUE SNAPE ...ttt e e e e e e e e e e e e e e e e 35

Table 7. GSM/DCS/PCS HANGOVE ..ottt 35
WECDMA Call PrOCESSING ...ceeettttuiiiiieeeeeete ettt ies e e e e e e e e e et eeeataa s e s aaaaeeaeeeeasssssnaaaeaaeaeeeeeesnnnnns 3-6
HArdWare REQUITEIMENTS .......oiiiiiiiiiiiiee ettt ettt e et e e e e e e e e e e e e e e e e e e aa e e aaaabbbbbsbbe e s e e e eeeeaaaaaaaaaaaaaaaaanns 3-6
SOMWAIE REQUIFEIMENTS ...ttt et e e e e e e oo oottt ettt e e et e e ea e e e e e e e e e e aaaaasnaeba bbb s beese e e e e e eeeaaaaaaaaaaaaans 3-6
Call OrigINALION (MWWCDIMA) ...ttt ettt e e e e e e e e e e e e e e e e s aa e e e bbbttt bbbt e e e e e e e e aaaaaaaaaaaaaaaanns 3-6
Figure 14. WCDMA SiQNAIIING SEIUD ..........uueeiiieeeeeeeeee ettt e e e e e e 3-6

Figure 15. Channel UPINK(UE SIGNAL) .............uuuueiieeeeeee ettt 3-6

Figure 16. TPC Pattern TYPE(UE SiQRNAL) ............uuummmeeeiieeeeeeeee ettt 3-7

Figure 17. WCDMA Call CONNECIEA ...ttt e e 3-7
WCDMA Call TESE PAIGIMELEIS .......eeiiiiiiiiiiie ettt e et e e s e e et e e e e e e e e e e e bt e e e e e e e annnees 37
Non-Signalling Test Procedures (GSM/DCS/PCS) ....uuuuiiiiiiiieeeeieieeeeiieee e 3-7
Table 8. WCDMA Call PATAIMELELS .........ccueeeeee ettt e e e e e 37

Figure 18. WCDMA MOGUIALION ..............cooe ettt e e e e e e e e e e e e e 3-7

FIGUIE 19. ACLR SCIBEOIN ...ttt ettt e e e e e e e e e e e e e e e e e e s e sanes 3-7
HArdWare REQUITEIMEINTS .......oiiiiiiiiiiia ettt ettt ettt e e e e e e e e e e e e e e s o e e e e e e abaabbeb bbb be s st e e e e e eaaaaaaaaaaaaaaaaaans 3-8
SOMWAIE REQUIFEIMENTS ...ttt ettt e e e e e oottt ettt ettt e e e e e e e e e e e aaeaaeaa s s nbbabbe bbb e b et e e e e eeeaaaaaaaaaaaaans 3-8
Verify TX Power OUIPUL (GSIM/DCS/PCS) ...ooiiiiiiiiae ettt e e e e e e e e e e e e e e e et e s e e e e e eeaaeas 3-8
TADIE 9. TX POWET LIMUES ...ttt ettt ettt e ettt e et a e e e 3-8

L3S Y TS ] LTS P TP PR OPPRTRPPPIIN 39
Non-signalling Test Procedures (WCDMA) ......ccooiiiieeeiie et e e e e e s 3-10
HArdWare REQUITEIMENTS .......oiiiiiiiiiiae ittt ettt e et e e e e e e e e e e e e e e s e e s e e aabe b bbb bbs s bttt et e e eaaaaaaaaaaaaaasaaaaaaas 3-10
SOMWAIE REQUIFEIMENTS ... .ttt ettt e et e e e e oo e oottt ettt ettt et et e e e eaeaaaaeaaaeaaeaaa e nnbnbbetbbsbsseeeeeeaaeeaeas 3-10
Verify TX POWET OULPUL (WCDMA) ...ttt ettt ettt et e e e e e e e e e e e e s e e e e e e e naabb e e steeeeeeeeaeeas 3-10
Table 10. WCDMA TX POWEE QUEDUE ............uuuuuieiieeeeeeeae ettt et e e e e e e e e e e e e e e e e e e aseeaes 3-10
AUdio/ViIbrator TESE PrOCEUUIES ...t 3-11
[V o= 10 [ TP PP P PPPPPPPRPP 311
HANASEE MIC/SPEAKET TEST ...ttt ettt e e e e e e e e e e e e oo et bbbt b ettt e e e e e e e e aaaaaaaaaaaaaaaaas 312
MONO HeadSet MIC/SPEAKET TEST ... .ottt ettt et e e e e e aaaaaeaaaaaaaasaaaannnnnes 312
Stere0 HeadSet MIC/SPEAKEI TEST ... ..o ittt e e e e e e e e e e e e e e e e bbbt e e e e e e eeeeeaaeas 3-13
MEIOAY SPEAKET TEST ...ttt e e e e e e e e e e e oo oo e e aa bbbt bt s sttt e e e e e e aeaaaaeaaaaaaaaesaananannnns 3-13
SOftware VErsionN CRECK ..........oiiiiiiiieeee et e e 3-14
D170 = VA =S B e oo =Y [ = U 3-14
DiSPlay BACKIGNT TEST ...ttt ettt e e e e e e e e e e e e e oo e e e bbbt bbbt e et ettt e e e et e e e eaaaaaaaaaaaaaaaanas 3-14
D] o] F= Y O o (o] g 1T AP PPPURUPP TR 3-15
Figure 20. Eight COIOr BOX PAIIEITT ...ttt e e e e e e e e e e e 3-15

DISPIAY LINEAITEY TEST ...etteeteeeieeeteee e et e e e e ettt ettt e e e e e e e e e e e e e e e e s aa e aabe et bebbs s ettt e e e e e e e aeaaaaaaaaaaaaaasanas 3-15
FIQUIE 21. GIEY SCAIE BIOCK ...ttt 3-15

iv ©2004 Motorola, Inc. Draft 1.0



Level3 Service Manual Table of Contents

DISPIAY FHCKEE TEST ...ttt ettt ettt ettt e et e e e e e e e e e e e o e e e e abab b bbbt s s bttt st e e e e e e e aaeaaaaaaaaaaaaanas 3-16
FIQUIE 22. ZEDIA PATEITI ...ttt ettt e et e e e e e e e e e e e e 3-16

Display PiXel DefECt (BIGRNL) .....eeeiiiiiiiiiaiae ittt e e e e e e e e ettt ettt e e e e e e aaaeaaaaaaesaanaannnnns 3-16
Display PiXel DEFECE (DAIK) ......eeeiiiiiiiiaaaeie ettt e e e e e e e e e e e e e e e e bbbt bbbt e et et e et e e e eaaaaaaaaaaaaaaaanas 3-16
LEDS and Keypad BacKIlight.........ccooririiiiiiiiiiie e e e e e 3-17
STALUS LEDS ...ttt ettt ettt ekttt ookt e e 4 kbt e £ oAb bt e e oA kb £ e e oAb bt e e oA R e et e oAb et e e eR b b e e e R be e e e enne e e e anrneeaas 3-17
)Y o F= (o I = T o | o | PP PPPRRURP TR 317
BlUBTOOTN TOSES ...ttt et et ettt e e e e e e e e e e e e e e e e aaaaeas 3-18
UNMOAUIALEA CW TX EEST ... eeeeeiieiieeee e ettt ettt e et e e e e e e e e e e e e e e s e e aa e bt ebb b s be e e et e e eeaaeaaaaaaaeaaaaaaaanas 3-18
(@10 =T 7= T =TS 1] o U 3-19
HArdwWare REQUITEIMENTS .......oiiiiiiiiiia ittt ettt e et e e e e e e e e e e e e e e s e e e e e aabbb b bttt s s bttt et e e e aaaaaaaaaaaaaasaaaaanas 3-19
CameraTeSt CONFIQUIALION .........e ittt ettt e e e e e e e e e e e e e e s e e s e bbb bb et be st e e e e e eeeaaaaaaaaens 3-19
Figure 23. Camera TeSt CONTIQUIALION ...............uuuuuueiiiiiiieeeeee ettt e e e e e e e e e e e e 3-20

[o gt o [ =T o LU | (< PSSP PTTT TR 321

Y F=Ted o 11 g O] (o] 4 o T o A PP PUTPUPT PP PR 3-22
ool U RS @ o - T AP PPPTUURR TR 3-22
Grey Scale Chart (SNAGING TEST) ...ceeiiiiiiiiiieeee et e et e e e e e e e e e e e e e e ab bbbt be e et e eeeeeaaaaaaaaaaaaaans 3-22
(] T =21 1] T 3-23
GPS SOMWAIE CHECK ...ttt et e e e e e e e e e e e e e e e e e e bbbttt s b e e e e e e eeaaeas 3-23
GPS RF CONNECION CRECK ...ttt e e e ettt bbbttt e e e e e e e e e aaaaaaaaaas 3-23

Rl aL=Te] VA o) H O o1=T 7= 11 [o] o PP P TP P TP 4-1
0o [ Tox 1o o PP PPPPPPPPPPRP 4-1
FIQUIE 24. AB35 TFANSCEIVEN ...ttt ettt e et e e e e e e e e e e e e e e e e e e ssenes 4-1
Baseband Electrical (DIigital) .........cooveriiiiiiiiiiee e 4-2
(D] o1 E= YA [0 = ot PP UPRUPRP PR 4-2
TN [ 1 (=T 7= Lo T PP UUPUPUPPRPP 4-2
Figure 25. POG - ITDA INLEITACE ...........ooe oottt e e e e e e e 4-2

SD FIASN INEEITACE ...ttt e et e e e e e e e e oo e o e e e e bbb bbbt bb e s s ettt e e e e aaeaaaaaaaaaaaaaans 4-3
Figure 26. MMC/SD - BIOCK DIQQITAIT ...ttt e e e e e e e e 4-3

NGV o L= Lol a1 =] o 7= ol R UPRUPRPRRPP 4-3

(D] To 1 =1l e T o PP PUPPRPRPRRPPI 4-3
Figure 27. POG BIOCK DIAQIGAIM ...........coooiee ettt ettt e e e e e e e e e e e e 44

[ =TS WY/ [T 1 4 To ] Y PP UPPRPRTRRPPR 4-4
Figure 28. FIash MEMOIY BIOCK ..............coo oottt 44

POWET SUPPIY AFCHITECIUIE ..uveiii et e e e e e e et e e e e e e e e e e e eenesnnn s 4-5
Figure 29. PCAP POWEI SUPPIIES = L ...ttt e e e e e 4-5

Figure 30. PCAP POWEYI SUPPIIES = 2 ...ttt e e 4-5

Figure 31. PCAP POWEI SUPPIIES = 3 ...ttt e e e 4-5

(@ [oTo) [ €T=T =T =1 1 o] o [P P TP PO TPPPPPPPPP 4-5
FIQUIE 32. PCAP 32KHZ CIOCK ...ttt e e e e e e e 4-5

PCAP AUGIO .ottt a e e e as 4-6
B 10 8 (o [T T TP PUOORPOPPPPP 46
FIGUIe 33. TX AUGIO BIOCK ...ttt e e e e e 4-6

[0 Lo [T PP PPPRPRP PR 46
Figure 34. RX AUAIO BIOCK .............oooeeeee ettt e e e e 4-7

B Fo V(=] L1 (=] = T = 4-8
Figure 35. Battery INtEITACE BIOCK ..............coo ettt 4-8

2] (7= oo i o PP PPPPPPPPPPRP 4-9

Draft 1.0 ©2004 Motorola, Inc. \%



Table of Contents A835

Figure 36. BIUETOOIN BIOCK .............ccooeeeeeee ettt e e e e e 4-9

RE GSIM RECEIVET ...ttt ettt e e e e e e e e e e e e e e e e e naaa 4-9
FIQUIE 37. LIFE BIOCK ...ttt ettt ettt e e e e e e e e e e 4-10

FIQUIE 38. FEM BIOCK ...ttt ettt e et e e e e e e e e e e 4-10

RE GSM TraNSIMITEET ....eeieiiiiiie ettt e e e e e e e e e e e e e e e e 4-11
FIGUIE 39. GSM TX VCO ..ottt ettt ettt e e e e 4-11

FIQUIE 40. GSM TX VCO ..ottt ettt ettt et e e e e 4-12

RE WECDMA RECEIVET ...ttt ettt e et e e e e e e e e e e e e e e e e e e 4-12
FIQUIE 41. MAX2396 BIOCK ...ttt a e e 4-12

RE WCDMA TraNSIMITEET ...ttt e e e e e e e s n e e e e e e 4-13
FIQUIE 42. MAX2395 BIOCK ...ttt e e 4-14

FIQUIE 43. WCDMA PA BIOCK ...ttt e e e e e e e e e e e e 4-14
SEIVICE DIAQGIAMS .oiiiiiiiiiiie e e ettt e e e ettt e e e e e ek e e e e e e e e s e et e e e e e e e e b e e e e e e e e e e e e e nnnneeeeeeans 5-1
L goTo (ULt i o] o E PO PP PP PEPPP PPN 5-1
TeSt POINT MEASUINEIMENTS .....coiiiiiiiiiie ettt e e e e e e e eens 5-1
31>V | =T o P 5-1
FIQUIE 44. SIAE 1 LAYOUL ...ttt ettt et e e e e e e e e e e e e e e e e e e s ssnanes 52

FIQUIE 45. SIAE 2 LAYOUL ...ttt ettt et e e e e e e e e e e e e e e e s e s sanes 53

Figure 46. SigNal FIOW - SIOE 1 ..........coooe oottt ettt e e e e e e e e e e e 54

Figure 47. SigNal FIOW - SIQE 2 ............coo oottt e e e e e e e e 55

FIGUIE 48. TOP LEOVEI ...ttt e et e e e e e e e e e e e e e e e e e s 56

Lo N =R A e (o] o B PPPPUPPPTTTR 57

FIGUIE 50. GSIM TOP ..ottt e oottt ettt et e e e e e e e e e e e e e e e e e ssnanes 58

FIGUIE 51, GSIM RX ..ottt ettt et et e e et e e e e e e e e e e e e e e e e 59

FIQUIE 52. GSM BACK ENQ ...ttt ettt a e e e e e e e e e e e 5-10

FIQUIE 53. GSM TIQNSITUIEE ...ttt ettt et e e e e e e e aaaaaeeas 5-11

FIGUI 54, CDMA TOP .ottt ettt oo oot e ettt ettt et e e e e e e aaaaeeeeas 5-12

FIGUIE 55 WICDIMA RX .ottt sttt ettt e et e ettt e e et e e e e e e 5-13

FIQUIE 56. HAIMNONY LILE ..ottt ettt ettt et e e e e e e e e e e e e e 5-14

FIGUIE 57. WECDIMA TX .ottt ettt et e et e ettt e an e e e e e 5-15

Figure 58. BaSEDANU TOP LEVEI ...........cooe ettt e e e e e e e 5-16

FIGUE 5. PCAP ...ttt ettt ettt ettt et e e e e e e e e e e e e e e e 5-17

L o0 =X O =1 V=1 (o o) 1 U PPTPPPR 5-18

FIGUIE 61. MISC CONMNECIONS ...ttt ettt ettt e e e e e e e e e e e e e e e e e annns 5-19

Figure 62. CE ACCESSOIY CONNECOL ...ttt a e e e e e e e e e e e e e 5-20

FIQUIE B3. COIE LOGIC ...ttt ettt e e e e e e e e aaeeaeas 521

Figure 64. POG ACCESSOIES INLEITACE ...ttt 522

Figure 65. POG Memory and TESE INEEITACE ............uueueeeeeeiieiieeeeee et 523

FIQUIE 66. POG DSP INLEITACE ...ttt e e 524

FIGUIE B7. POG POWEN ...ttt ettt a e e e e e e e e e e e e e e 525

FIQUIE 68. FIASH MEIMIOIY ..ottt e e e e e e e e e e e 5-26

FIGUIE 69. AM X 16 SDRAM ...ttt et e e ninea e 5-27

Figure 70. EMBEAAEd SD FIASH ...ttt 5-28

FIQUIE 71. GPS BIOCK ...ttt et e e e e e e e e e e 5-29

FIQUIE 72. FAICON CAIMEBIA ...ttt ettt ettt ettt et e e e e e e e e e e e e e e e 5-30

PAITS LIS eeeiiiiieei ittt e e e e e e e e e e e e e e 6-1
T goTo (ULt i o] o H TP RPPPP PPN 6-1
EIECHIICAl PATS LISt ...eeiiiiiiiiiiei ettt e e e e e e s e e e e e 6-2

Vi ©2004 Motorola, Inc. Draft 1.0



Level3 Service Manual

Table of Contents

Table 11. Electrical Parts List

Draft 1.0

©2004 Motorola, Inc. Vii



Table of Contents A835

viii ©2004 Motorola, Inc. Draft 1.0



3G Flash
Procedures

Introduction

Thisdocument isintented to decribetheflashing(software
updates) and proceduresfor 3G terminals. The 3G ter-
mina describedinthisdocument will belimitedtothe
A835.

Software updates need to be handled in acontrolled
manner. Carrier software gpproval s need to be consid-
ered beforeinitializing aflashing procedure. Consult a
M otorolarepresentativeto ensurethat the correct soft-
wareisprogrammed.

Software updatesalowsthe service organizationtore-
solvefield softwareissuesthat customersmay be ex-
periencing. Someissuesmay pertain to specific condi-
tions, therefore, not al unitswill containidentical soft-
wareversons.

Hardware Requirements

Thefollowing hardwarewill berequired to properly
flashthe A835.

Power options

1 Fully Charged battery (SNN5638A)
2. Full-rate Charger (PSM5049A)
Interface Options

1 USB DataKit (S8951)

USB Cable (SKN6311A)
Data Software CD

2. RS232 DataKit (S8952)
RS232 Cable (SKN6315A)
RS232 to CE converter (SYN0279B)
Data Software CD

Software Requirements

TheProduct Support Tool (PST) isused to dlow func-
tionssuch asflashing, flexing, and memory transfers.
Contact your local Motorolaservicerepresentativeto
receive download information for the PST and related
supportfiles.

For download information on Flash software, contact
your local Motorolaservicerepresentative.

Draft 1.0
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Flash Procedures

A830 Flashing

A835

A830 Flashing

Before beginning any flashing procedure, dwaysinsure
that al hardware connectionsare secured. Refer tofig-
urelfor flash connection guides. Any intermittent hard-
ware connections may causethe proceduretofail and
resultinanon-functiona (Bricked) 3G terminal.

TheA830 containsaHash EPROM with atotal memory
of 16MB. The memory resideswithintwo 8MB Intel
EPROMsconnectedinparaldl.

Power Solutions

There aretwo types of power solutionsto performa
flashing procedure.

1. Fully Charged Battery Solution
2. Full-Rate Charger Solution (recommended)

If the user decides on using the battery solution, he/she
must verify that the battery isfully charged. Failing to
verify the capacity of the battery may result in battery
depletion prior to completing the fhash process. This
action may cause unrecoverablefailurestothe 3G ter-
mindl.

Hardware connection solutions

Therearetwo typesof hardware solutionsto performa
flashing procedure.

1. USB configuration (recommended)
2. RS232 configuration

RS232 configurations should be used only if the PCis
running an operating system (OS) that doesn’t support
the USB interface. USB configurationswill providea
faster datatransfer ratethan RS232. Asaresult, flash
durationswill be reduced when usingaUSB connec-
tion.

PST Flash Procedure

Usethelisted procedure to complete the flash proce-
durefora3Gtermind.

1. Download thedesired flash softwareinto the
computer.

2. Connect thedesired hardware configuration as
illugtrated infigure 1.

3. Power up the 3G terminal

4. If the 3G terminal doesn’t power up, refer to
the Force Flash section.

5. Launchthe PST application by choosing Start/
Programs/Motorola PST/Flash & Test Com-
mands.

6. Click on the Browse button and sel ect the de-
sred flash software

7. Select thedevicethat will beflashed

[Flazh Prag ready

Device | Puort | Connechion
B b atarala P2 1] ISE
+| | H

Device I

8. Oncethe 3G terminal isplaced in flash mode,
the Flash buttonwill be enabled.

Rk Yersion Flash
|+0:000410 _
Rak Dawnloader Weiify

1-2 Motorola Confidential Proprietary
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Figure 1. PST Hardware Configuration

PSM5049A
@

USB Solution

lSKNG311A

PSM5049A
@

RS232 Solution

SYNO0279B

| i
SKNG6315A
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9. Click ontheHash buttonto beginflashing. DO
NOT interrupt any hardware connectionsdur-
ing theflash process. Connection interuptions
maly causetheflashing processtofail and ren-
der the 3G termina non-operationd.

10.  Whenflashingiscomplete, amessagewill pop
up stating,” Flash another phone?’. At thistime
you may safely disconnect the 3G termina and
select the appropriate response.

11. Power upthe 3G termind toinsurethat theflash
procedurewas successful.

Force Flash Procedures

The procedures described in thissection apply only to
gtuationswherethe 3G termind will notinitiateit'snor-
mal power up sequence, but may recover functiondity
by arepeat flash procedure.

There arethree possible aternativesto placethe 3G
termind inforceflash mode.

Key Hold Solution

Hardware: Refer to Figure 1 (USB solution)
Step 1. Removethebattery fromthe 3G termina

Step 2. Prior to connecting the USB cable, pressand
holdthe“*” and“#" key fromthe 3G terminal

Step 3. Attachthe USB cable
Step 4. Verify that the PST application detectsthe 3G

terminal, if it snot detected, pressand hold “*”
and“#" onceagain.

Force Flash USB Cable Solution

Hardware: Refer to Figure 1 (USB solution), except,
replace USB cable (SKN6311A) with
forceflash cable (SKN6168A)

Step 1. Connect theforceflash cableinthe same man-
ner describedin Figure 1.

Step 2. The3Gtermina will automaticaly beplacedin
forceflash mode. There'sno need to pressthe
power key. The PST application will now de-
tect the3G terminal

Junior Board Solution

Hardware: Refer to Figure 2.

Step 1. Insurethat dip switch #5isinthe down posi-
tionand all other switchesarein the up posi-
tion.

Step 2. Connect the 3G terminal to the CE buscable.
Insurethat the power supply issetto 4.4Vdc

Step 3. ThePST application should now detect the 3G
terming

1-4 Motorola Confidential Proprietary
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Figure 2. Junior Board Configuration

. |
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Handset Test
Commands

Introduction

TheHandset Test Command mode of the phoneispro-
vided primarily for service personne without accessto
equipment capable of exercising Test Commandsover
acomputer connection. Thismode collectsinput from
the user and packagesit intheformat required by the
Test Command component within the phone.

User Interface

Three screensare used, as described bel ow, for com-
mand dataentry and command response display: the
opcode entry screen, the field entry screen, and the
command resultsscreen. Thefollowing screenflow dia
gramsdo not depict an actual test command, but in-
stead demongtrate the genera behavior of themode.

As the phone does not provide an easy method of
hexidecimd entry, dl input and output will beindecimd
format, with the exception of output fieldsconsidered
to bedatastreams. Thisrequirescareful consideration
asasignificant portion of thisdocument isdescribed
using hexadecimd format. Asanadinthedecima en-
try of opcodes, Table 1isprovided whichindicatesthe
decimal equivaent number for supported opcodes.

The END key exits handset test command mode or
restartsthe phone (if suspended). However, pressing
the END key inthewaiting for resultsscreen (a“fro-
zen” version of thefinal entry screen) has no effect,
though the power key still allowsthe phoneto be pow-
ered down.

Handset Test Command Mode
Entry

Themodeisentered using akey shortcut, “<MENU>
OHTCMD *”.

Theuser will betakentotheinitia screen (theopcode
entry screen).

Figure 3. Opcode Screen

| CANCEL 0K |

The mode may only be entered from theidle screen.
Entry isnot allowed whilean active computer test com-
mand session exists (ieRS232 or USB); an error will
bedisplayedif acomputer sessionisactive.

When the handset test commandsfeatureisinvoked,
the handset is not suspended by default. The handset
can only be suspended by executing the SUSPEND
test command. The user can exit thefeatureand return
toidleif thehandset has not yet been suspended. Oth-
erwise, exiting thefeaturewill causearedtart.

Draft 1.0
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Command entry

Once the mode is entered, two screens are used to
collect command requestinformationfromtheuser. The
opcode entry screen (Figure 5) allowstheentry of e-
ther an entire command asdescribed in thissection, or
entry of apartial command. If apartial command is
entered, the user will be prompted to enter theremain-
ing required information viaan appropriate number of
fidldentry screens(Figure 7). Pressing OK with nodata
entered inthe opcodeor field entry screenwill causea
parseerror (unlessthefieldisoptiona).

Theasterisk isused to delimit fieldson the opcode en-
try screen andisnot allowed onthefield entry screen.
Onthe opcodeentry screen, itisnot legal to havean
agteriskimmediately follow another asterisk.

Opcode entry

The opcode entry screen allowsthe user to enter the

opcodefor thetest command, or the opcode plus ad-

ditional parametersdeimited by the* character.
Figure 4. Opcode Entry Screen

—>

|CANCEL oK |

|DELETE oK |

[CANCEL OK |

Figure 5. Multiple Parameter Entry

SUCCESS

BACK =

Opcode Entry Screen Keymap:

0-9: command data

*: fidldddimiter

OK: processvalue, moveto next screen
DELETE (short): deletesinglechar

DELETE (long): deleteall chars

CANCEL: returntoidleor restart if suspended
End: returntoidleor restart if suspended

2-2 Motorola Confidential Proprietary
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Command entry

Field entry

Thefield entry screen allowsthe user to enter fieldsfor
the test command separately from the opcode. Each
field entry screen allowsonly onefield to be entered.
Theuser will beled throughtheremaining parametersone
by oneuntil the command iscompl eted.

Figure 6. Field Entry Screen
To Iimpty Opcode Screen

|

— CANCEL OK

:i*

| DELETE OK

|

=l

— [CANCEL OK

i
-+
w

=]
m
[]
™
-
™

OK

ila ADET}

=

SUCCESS

BACK

Field Entry Screen Keymap:

0-9: command data

OK: processvalue, moveto next screen
DELETE (short): deletesinglechar
DELETE (long): deleteall chars
CANCEL.: return to opcode entry screen
End: returntoidleor restart if suspended

Numeric FHeld Entry:

Fieldsarenumeric by default. Thedigitsenteredfor the
fiedddwill beevauated asasingledecima number.

DataField Entry:

Theuser must enter 3digitsfor each byteof adatafield
(variableor non-variablelength). Zero paddingisre-
quiredif all 3digitsare not required to represent the
value. Any datafield whichisnot amultipleof 3digits
will generateaparseerror. Thefieldtitle of any data
fidddwill betaggedwitha(D). Figure8isan exampleof
abbytedatafield.

Figure 7. Data Field Entry Screen

2558081888864255

| DELETE 0K |

Draft 1.0

Motorola Confidential Proprietary 2-3



Handset Test Commands

Command Results

A835

Command Results

If acommand completessuccesstully withreturned data,
thedataisdisplayed in aresultsscreen asdepictedin
Figure9. If acommand is successfully completed but
does not produce any output data, the user will bere-
turned to the opcode entry screen. Inthe case of acom-
mand error, the standard response code (Table 2) is
displayed ontheresults screen.

Figure 8. Command Results Screen
lel &DE

Error: 5

BACK =

Thereisnoway to abort or power down fromthewait-
ing for resultsscreen. Thewaiting for resultsscreenis
simply a“frozen” version of thefinal entry screenas
opposed to having adedicated screen.

2-4 Motorola Confidential Proprietary
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Handset Test Commands

Table 1. Handset Test Command Summary

Opcode Opcode Opcode Key Entry Format Op Code Description
Hexadecimal| Decimal Mnemonic
0 0 AUD_TN_LST |0 *<Action> * <Tone ldentifier>OK Generate/disable predefined tone
3 3 AUD_CTRL |3 *<Device/Process> * <Action>0OK Control various audio functions;
enable/disable vibrator
4 4 AUD LPB |4 *<Loopback Type> * <Action>OK Enable audio loopback
5 5 AUD LVL |5 *<Get/Set>*<Volume>0OK Set audio level
6 6 AUD_PATH |6 *<Input Path>*<Output Path>*<RX Change audio path
Mute>*<TX Mute>OK
7 7 CARRIER |7 * <Option> * <Action> OK Enable GSM TX carrier
0A 10 CP_ MODE |10 * <Set/Get> * <Sub-mode> OK Set Call Processing Mode
12 18 INVM 18 * <level> OK Master clear or reset
14 20 LOAD SYN |20 * <Channel>* 0 OK Set GSM channel
22 34 RESTART |34 * OK Generate a software restart
2D 45 SET _RF_PWR |45 * <Power level> OK Set GSM Power level
36 54 SUSPEND |54 OK Terminate normal mode and enter
test mode
37 55 TST_DISP |55 * <Parameter> * <Parameter Data> |Display predefined patterns
OK
39 57 VERSION |57 *<version Type>OK Retrieve SW version information
3E 62 LEDS 62 * <LED> * <Action> * <Data> OK Control status LEDs
CcoB 3083 WLOAD_SYN |3083 * <RX_FREQ _ID>* Set WCDMA channels
<TX _FREQ ID>OK
COE 3086 W_CARRIER |3086 * <Channel ID> * <Action>* <Tx |Enable WCDMA TX carrier
Pwr>* <Max Pwr> * <Min
Pwr> * <Data Pattern> *
<Channelization> * <Scrambling> *
<DPCCH Spread Factor>* <DPDCH
Spread Factor> *
<Channelization Code> * <Scrambling
Code> OK
Draft 1.0 Motorola Confidential Proprietary 2-5
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Table 2. Standard Response Codes

Opcode Opcode
(Hexadecimal) | (Decimal)

Response Field Definition

0000b (0x00) 0 parse error (no data follows): invalid data length for command
0001b (0x01) 1 parse error (no data follows): inadequate security level for command/parameter
0010b (0x02) 5 parser error (no data follows): command/parameter not supported for current protocol

(CDMA, GSM, TDMA)
3 parse error (no data follows): command/parameter not supported for current mode
(normal, test mode, handset test mode)

0100b (0x04) 4 parse error (no data follows): unsupported/invalid opcode

0101b (0x05) 5 parse error (no data follows): unsupported/invalid parameter for opcode

0110b (0x06) 6 command response: generic success (no data follows)
7
8
9

0011b (0x03)

0111b (0x07) command response: generic failure (no data follows)
1000b (0x08) command response: data follows
1001b (0x09) unsolicited/multiple response: data follows (sequence tag is 0)

1010b (Ox0A) 10 error: couldn’t allocate memory
1011b (Ox0B) 11 error: internal task error
1100b (0x0C) 12 error: Test Command task timed out waiting for response from another SW component

CDMA: parse error (no data follows): command/parameter not supported for current sub-

1101b (0x0D 13 .

( ) mode TDMA: command not supported in current Call Stack Test Mode
1110b (OXOE) 14 Iez,-ar)r/oerr: length specified in command header greater than length received by transport
1111b (OxOF) 15 error: irrecoverable error; phone state has been lost. Phone is being powered down
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Table 3. Field and Parameter descriptions

Opcode Opcode Field |Description
(Decimal) Mnemonic
0 AUD_TN_LST (Field 1|0 = start atone

1 = stop atone

Field 2|0-9 = DTMF tones

3 AUD_CTRL [Field 1|0 = Vibrator
2 = Echo canceling
3 = Noise suppressor

Field 2|0 = Disable
1=Enable

4 AUD_LPB |Field 1{0=PCAP loopback
6 = CODEC |loopback
7 =VOCODER (speech) loopback

Field 2|0 = Disable Audio loopback
1 = Enable Audio loopback

Field 3[Thisfield isvalid only for VOCODER loopback
0=AMRA4.75
1=AMR5.15
2=AMR5.90
3=AMR6.70
4=AMR 7.40

5=AMR 7.95

6=AMR 10.20
7=AMR 12.20

8 = Full Rate

16 = Enhanced Full Rate
32 = Half Rate

5 AUD _LVL [|Field 1]0 = Set the volume specified

Field 2|10 = lowest, 7 = loudest

Draft 1.0 Motorola Confidential Proprietary
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Table 3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

6

AUD_PATH

Field 1

0=Asis

1 = Mute input path

2 =Internal (handset) mic

3 = Ext audio input (CE Bus)

4 = Boom (headset) mic

5 = Ext digital audio (USB)

7 = Bluetooth time slot 1 audio input
8 = Bluetooth time slot 2 audio input
9 = Bluetooth time slot 3 audio input

Field 2

0=Asis

1 = Mute output path

2 = Interna (handset) Speaker
3=Alert

4 = Ext audio output (CE Bus)
5 = Speakerphone

6 = Boom (headset) speaker

CARRIER

Field1

0 = All zeroes
1= All ones

2 = pseudo random sequence w/midamble O
3 = pseudo random sequence w/midamble 1
4 = pseudo random sequence w/midamble 2
5 = pseudo random sequence w/midamble 3
6 = pseudo random sequence w/midamble 4
7 = pseudo random sequence w/midamble 5
8 = pseudo random sequence w/midamble 6
9 = pseudo random sequence w/midamble 7

10 = RACH BURST

12 = pseudo random sequence w/midamble O two time slot
13 = pseudo random sequence w/midamble O three time slot

Field 2

0 =disable
1=enable

2-8
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Table 3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

10

CP_MODE

Field 1

O=set submode
1=get submode

Field 2

5=GSM 1900

6 = GSM dual band GSM900/GSM 1800

8 =WCDMA Region 1

10 = Automatic - Dual mode: WCDMA region 1 and GSM
dual band GSM900/GSM1800.a

18

INVM

Field 1

0 = Master Reset
1 = Master Clear

20

LOAD_SYN

Field 1

Channel number in decimal. Valid channel numbers are:
¢ 1-124 (PGSM 900 MHz)

* 0, 975-1023 (EGSM 900 MHz)

 512-885 (DCS 1800 MHZz)

 512-810 (PCS 1900 MHz)

Field 2

Reserved for future use and TDMA; set to O.

34

RESTART

Field 1

Asis

45

SET RF PWR

Field 1

PA power level (0-19)

54

SUSPEND

Field 1

Asis

55

TST DISP

Field 1

2 = Display Predefined Pattern
9 = Turn On/Off the Front Light

Field 2
(Data)

Datafor 2,

000 = All pixels off (al black)

001 = All pixelson (al white)

005 = Grey scale block: 16 level, Black to white
006 = Horizontal ZebraLine

014 = Eight Color Box Pattern

Datafor 9,
000 = Front Light Off
001 = Front Light On, Full Intensity

Draft 1.0
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Table 3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

57

VERSION

Field 1

016000 = DSP Version

017000 = User (login) pf process that created this file
017001 = Build time (universal) in ISO-8601 format
017002 = Clearcase view tag name

017003 = Product base label from Clearcase config spec
017004 = Product ID

017005 = Version Number

017006 = Build commentary

018000 = Flash Booter version number (P2K Booter Only)

62

LEDS

Field 1

0 = Keypad Backlight LED
3 =Red LED
4 = Green LED

Field 2

0 = Disable LED (K eypad backlights Only)
1 = Enable LED (K eypad backlights Only)
3 = Set duty cycle (Red/Green LEDS Only)

Field 3

Duty Cycle setup, (leave blank if field 1 is set to 0)
000 = Off
012 = On

3083

WLOAD_SYN

Field 1

UARFCN for Receive Frequency ID. Valid values are
between 0 and 16383. If TX _FREQ _ID is set to OXFFFF,
then RX_FREQ _ID must take values between 190*5 and
16383.

Note: If avalid TX _FREQ_ID will be entered,
RX_FREQ_ID must be set to FFFF.

Field 2

UARFCN for Transmit Frequency ID. Valid values are
between 0 and 16383. If it is set to OXFFFF the TEST_TASK
will derive the TX _FREQ _ID from the RX_FREQ _ID.

Note: If avalid RX_FREQ_ID is entered, TX_FREQ_ID
must be set to FFFF.

2-10
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Table 3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

3086

W_CARRIER

Field 1

Channel identifier (0-16383).

Field 2

0 = Enablecarrier.
1 =Disablecarrier.

Field 3

Initial transmit power (dBm).
-128 dBmto 127 dBm

Field 4

Maximum transmit power (dBm).

-128 dBm to 127 dBm

Field 5

Minimum transmit power (dBm).
-128 dBm to 127 dBm

Field 6

0=All Os.
1=All1s
2 =PNO.

3 =PN15.

Field 7

0 = Disable spreading.
1 = Enable spreading.

Field 8

0 = Disable scrambling.
1 = Enable long scrambling.
2 = Enable short scrambling.

Field9

0 = SF256, dot format O.
1 =SF256, slot format 1.

5 = SF256, slot format 5.

Field 1

0 = SF256, dot format O.
1=SF128, dot format 1.

6 = SF4, dot format 6.

Field 1]

Channelization Code Number.

Field 13

Scrambling Code Number.

Draft 1.0
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Manual Test
Procedures

Introduction

Thephonealowskeypad and computer controlled test-
ing of variousdigital test parameters.

Thischapter includesthe keypad/computer functions
and recommended equi pment setup to use when test-
ingaphonemanualy.

Call-Processing Tests

Most communicationsandyzerscansmulateacdl site
in order to perform automatic call-processing tests.
Automatic call processing testscan beperformedwhile
thephoneisin standby mode.

Refer tothecommunicationsanalyzer’smanual for de-
tallsabout performing call-processing tests. Thefollow-
ing call-processing test sequenceisrecommended:

1. GSM MobhileOriginated Call

2. WCDMA MobileOriginated Call
3. GSM handover

4. DCShandover

5. PCShandover

Non-Signalling Test Measurements

Inan event that the phoneexhibits RF failuresthat pre-
vent call processing, the servicetechnician may needto
perform somenon-signaling tests. Thesetestswill pro-
videinformation regarding which stage of thephoneis
failing prior to opening the phonefor troubleshooting.
Thefollowing testswill bedescribed inthischapter.

. GSM/DCS/PCSTX Power Output
. GSM RSS|
. WCDMA TX Power Output

Thedigita phasing parametersare storedinaEPROM
onthe Transceiver Board. Each transceiver is shipped
from the factory with these parametersaready cali-
brated. However, if aboardisrepaired, these param-
eters should be measured and, if necessary, adjusted
with the GP-Gate System. Checking and adjusting cali-
bration parametersisalso useful asatroubleshooting/
diagnostictool toisolate defectiveassemblies.

Draft 1.0
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GSM/DCS/PCS Call Processing

Inorder to successfully completeaGSM call process-
ing procedure, atest USIM card needsto beavailable.
Test USIM cardshavedefault call parametersthat al-
low usersto perform call processing teststhrough GSM
base station smulators. Thisallowsservicetechnicians
to perform smulationswithout ngthecustomer’s
cdllular account.

Hardware Requirements

Thereare varioushardware configurationsto perform
manual call processing procedures. Below, isalist of
thevariousoptions. All optionsrequirethe battery to
be attached. A GP-gate system can also be used for
manual testing. Refer to the GP-gate user’ smanua for
details.

Power Options

. Fully Charged Battery (SNN5639B* or equiva:
lent)

. Full-Rate Power Supply (PSM5049A1Y)
. Battery Eliminator (5-00-3F-10000?) with 2-

WireAdapter (2-00-68-100007)
Note: Requiresasingleoutput power supply

Control | nterface Options (PCS Only)

. USB Cable (SKN6311A1Y)
. Seria Cable (SKN6315A1) with CE converter
(SYNO0279BY)

Note: If handset test commandsare being used, acon-
trol interfaceisnot needed.

1Contact your local Motorola dealer for ordering
2Contact AMS Software and Elektronik GmbH for ordering

RF Interface (Everything listed isrequired)

. SMA/N-typeAdapter (0-00-00-400422)
. SMA Cable 0.5m (0-00-00-400472)

. Repair Fixture (5-00-4T-10000?)

. USIM (0-00-00-408107)

Software Requirements (PCS only)

If PCScall processing procedures are necessary, the
user will need to send atest command to the phone
prior to beginning thetest. The command can beiniti-
ated through handset test commands or computer test
commands. Softwarerequirementsfor eachmethodis
listed below.

Handset Test Command

. No software needed

Computer Test Command

. Radio Comm (latest release)

3-2 Motorola Confidential Proprietary
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Call Origination

Usethefollowing proceduresfor call processing. The
screen shotsarefrom aRohdeand Schwarz CMU 200.
The procedures can be adopted to any other test box
that will be used to perform call processing.

1. Install thetest USIM in phone.

2. Connect hardware asillustratedinfigure 13.

Note: Control interfacedoesn’t need to becon-
nected at thistime.

3. Setup up thetest box for GSM, DCS, or PCS
Sgndling

Figure 9. GSM Signalling Setup

o Chreuit ! h Connect
Switched
GSMi900 overview eI 1] Cono
= Menu Select
— Selection GSM Mobile Stati 1 ignalli i Normal GMSK —]  Hotkeys - Set 1
» Basic Functions » Non-Signalling - Analyzer/Generator | | | [RF
. . = z yzer/Generator
~GSM Mobile Station [*Signalling = overview
- GSM 850 /AUDIO
- GSM 900 /Analyzer/Generator
+ GSM 1800
- GSM 1900 GSM 850
. /Analyzer/Generator
+3G UMTS User Equipment P/t Normal GMSK.
- WCDMA FDD GSM 850
Overview
P/t Normal GMSK
GSM 850
/Analyzer/Generator
P/t Normal GMSK
GSM 850
Overview
P/t Normal GMSK

Menu HotKeys HotKeys HotKeys HotKeys
Select Set 1 Set 2] Set 3| Assign]

4, Set Broadcast Channel (BCH) to 120 (GSM),
700 (DCS), or 661 (PCS)

5. Set Broadcast channel level to-85dBm

6. Set Traffic Channel (TCH) to 38 (GSM) or 512
(DCS/PCS)

7. Set Traffic channel levd to-85dBm

Figure 10. GSM Connection Control

= GSMgoo Connection Control

TCH&BCCH TCH

Frequenc _ Siot
offget Y [ Single Slot [§ -t
BCCH

Mode [ BCCHand TCH[Y

ot
Level

RF

Channel

-85.0 dém 200 a8] |1

used unuse
E:annel
[ off[] Hopping
Timeslot

Connectionl | MS Signal H BS Signal I Network | AFIRFO*l Sync 1

8. Wait until the phoneindicatesareceivesigna

9. Dia anumber from the phone and pressthe
send button.

10.  Thephoneisnow connected.

Figure 11. GSM Call Connected

I Circuit «m Connect
i | GSM1800 Overview e 1 | Contol

P/tNorm GMSK Settings P/t Norm,
» Signalling States GMSK
1(28.0_dBm)|[Reported Power JVIS Capabillies
25.5 dBm_||Avg. BurstPower (Current) ~Signalling Info Appli-
25.7 dBm_|| Peak BurstPower m: T - cation
OkJ| Power Ramp. Dialled Number  [123655 e
Traffic Mode Full Rate Version 1 nalyzer
-0.75 sym]|Time Advance Error <+ Meas, Control e
petiti Continuou:
Ext. Phase Error GMSK Stop Condition None
- Display Mode Current MS Signal
30 Hz_| Frequency Error StatisticCount | 100Bursts
6.2 Peak ]' Phase Error(Current) ~Analyzer Level
RF Mode Auto q
21 RS RF Attenuation | Low Noise BS Signal
Triiger Source Signalling -
MS Receiver Reports Trigger Slope Rising Edge
17 ( -94t0 -93dBm) |RXLevel ~MS Signal Network
0 RX i v Clrcuit Switched
0.0t _02% Quality TimingAdvance |0 Sym.
~Single Slot
Discontinuous Transmission(DTX) :,"Cgf(M;) L@s.0dEm)
|

Tming Menus
=
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Figure 12. A835 Manual Test Hardware Configuration

CMU200 Test Box
or Equivalent

SMA/N-type Adapter
0-00-00-40042

RF Fixture
SMA Cable 0.5m 2-00-4E-10000

0-00-00-40047 el — =

Power Supply 2-Wire Adapter  A835 Battery Eliminator
(3.6Vdc, 2A) 2-00-68-10000 5-00-3F-11000

— e o —
Bl

IRLEI B =

d6.20NAS
3D 01¢€CSH

P2K USB Cable
SKNG6311A

Control Interface

P2K Serial Cable
SKN6315A

Radio Comm equipped
Computer
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Call Test Parameters (GSM/DCS/PCS)

Whilethe phone under testisin an activecall, the pa-
rametersfor each band should be verified asdescribed.

Table 4. GSM Call Parameters

Burst Output Shapeshould fall withinthestandard lim-
itsof the Power Ramp.

Figure 13. Burst Output Shape

Circuit @ |

. il Connect
GSMi1800 Overview eI | convrol

Low High
Parameter Limit | Limit Unit
Burst Avg Power Out! 31 33 dBm
Burst Output Shape 1 1 P/F
Time Advance Error -1 1 bit/sym
RMS Phase Error 0 5 deg
Peak Phase Error -20 20 deg
Frequency Error -90 90 Hz
RX Level Error@-105 dBm? 1 9
RX Quality @-105 dBm?2 0 4
BER @-105, 10k bits3 0 2 %

1Power Level = 5
2Set BS TCH level to -105 dBm
3Set BER TCH level to -105 dBm with 10k bits or 128 Frames

Table 5. DCS Call Parameters

dB  Max. Level: Auto Low Noise PCL:  1/280dBm Chan./MeasSlot: 740 /3 P/t Norm
: I_off 8 I off 2} I of
I—i [Currer} GMSK
+

Applic. 1

=t Applc. 2
2 [ Analyzer
Level

Low | High
Parameter Limit | Limit Unit
Burst Avg Power Out? 28 32 dBm
Burst Output Shape 1 1 P/F
Time Advance Error -1 1 bit/sym
RMS Phase Error 0 5 deg
Peak Phase Error -20 20 deg
Frequency Error -180 180 Hz
RX Level Error@-103 dBm? 3 11
RX Quality @-103 dBm? 0 4
BER @-103, 10k bits3 0 2 %

1Power Level = 0
2Set BS TCH level to -103 dBm
3Set BER TCH level to -103 dBm with 10k bits or 128 Frames

Table 6. PCS Call Parameters

Low High
Parameter Limit | Limit Unit
Burst Avg Power Out? 28 32 dBm
Burst Output Shape 1 1 P/F
Time Advance Error -1 1 bit/sym
RMS Phase Error 0 5 deg
Peak Phase Error -20 20 deg
Frequency Error -190 190 Hz
RX Level Error@-104 dBm? 2 10
RX Quality @-104 dBm?2 0 4
BER @-104, 10k bits3 0 2 %

1Power Level = 0
2Set BS TCH level to -104 dBm
3Set BER TCH level to -104 dBm with 10k bits or 128 Frames

MS Signal
-40}
Ok
Tt | I
-0.75 SymJ Timing Adv. Error

50 TSC deected

Statiatical Counr Network
= 0.00 % ] Out of Tolerance N

T TI T 1T Marker

20 4 60 80 100 120 140 Display

=

|H0verview II Power HHModulationIH Spectruml

o
=
R Menus
ecelver i
pudio_]|

BER measurementsisonly requiredif RX Quality reads
avalueof 4 or greater.

It isrecommended that handover procedures be per-
formed asshowninthefollowingtable.

Table 7. GSM/DCS/PCS Handover
From To
Traffic Power Traffic Power
Band [Channel| Control |[Channel| Control

GSM 975 5 124 19
DCS 512 0 885 15
PCS 512 0 810 15

Draft 1.0
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Manual Test Procdures
WCDMA Call Processing

A835

WCDMA Call Processing

Inorder to successfully completeaGSM call process-
ing procedure, atest USIM card needsto beavailable.
Test USIM cardshavedefault call parametersthat al-
low usersto perform call processing teststhrough GSM
base station smulators. Thisallowsservicetechnicians
perform simulationswithout ng the customer’s
cdllular account.

Hardware Requirements

Refer to, “Hardware requirements,” under, “GSM/
DCS/PCSCal Processing.” Also Refer to Figure 13.

Software Requirements

None.

Call Origination (WCDMA)

Usethefollowing proceduresfor call processing. The
screen shotsarefrom aRohdeand Schwarz CMU 200
withWCDMA signalling optionsinstalled. Theproce-
dures can be adopted to any other test box that will be
used to perform call processing.

1. Install thetest USIM in phone.
2. Connect hardware asillustrated infigure 4.

Note Control interfacedoesn’t need to becon-
nected at thistime.

3. Setup up thetest box for WCDMA FDD Sig-

relling

Figure 14. WCDMA Signalling Setup

X d
WCDMAFDD *  spectrum Gl Connect

=l

—Selection GSM Mobile Stati

Normal GMSK —

Hotkeys - Set 1

* Basic Functions

> Non-Signalling -+ Power

¥ GSM Mobile Station

=+ Spectrum |

| * Signalling

RF
/Analyzer/Generator

+ GSM 850
+ GSM 900
+ GSM 1800
+ GSM 1900
+3G UMTS User Equipment

* WCDMAFDD

IAUDIO
/Analyzer/Generator

P/t Normal GMSK

IGSM 850
/Analyzer/Generator

IGSM 850
Overview
P/t Normal GMSK

IGSM 850
/Analyzer/Generator
P/t Normal GMSK

IGSM 850
Overview
P/t Normal GMSK

Select

HotKeys HotKeys HotKeys
Set Set 2] Set 3] Assign

4. Set UE Signal, RF Channel Uplink to 9750

Figure 15. Channel Uplink(UE Signal)

= WCDMA rpD Connection Control

—Setup 'AnalyzerSenings/RFChanneIUEIink —
DefaultAll Settings ]

vAnalyzer Settings Channel Frequency Downlink
RF Channel Uplink Band [] [ 9750 1922.4 MHz 2124wz |
Frequency Offset +0.000 kHz
RX/TX Separation 190.000 mHz

~Measurement Settings
Default Settings ]
UL Scrambling Code 0
Analysis Mode With Origin Offset
Sync. Mode All Slots
Measurement Slot Number 0
Correlatoin Mode DPCCH
Threshold -25d8

~UE Power Control
Default Settings ¥

Connection |

H UE Signal I BS Signal | Network

RF G=+| sync.

L m
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Manual Test Procedures
WCDMA Call Processing

5. Set TPC Pattern TypetoAll 1
Figure 16. TPC Pattern Type(UE Signal)

—Setup [TPC Settings/TPC Pattern Type =
PICH -5.0 d8
PICH Channel Code 3
AICH -3.0 d8
AICH Channel Code 6
DPDCH -7.0 d8
DPCH Channel Code 6
Power Offset (DPCCH/DPDH) 0.0 d8
Secondary Scrambling Code 1

~ TPC Settings

Default Settings O
TPC Algorithm Algorithm 2 L
TPC Step Size 1d8
TPC Pattern Type [ AllL
Pattern 0000000000000000000000 iy
Repeat Pattern Off

Connection UE signal_| BS signal | Network | RF ®| Sync. T

6. Wait until the phoneindicatesasignal

9. Dia anumber from the phone and pressthe
send button.

10.  Thephoneisnow connected.

Figure 17. WCDMA Call Connected

N Band G Ci
| WCDMAFDD 7" Power il contral

Max. Level: +30.0 dBm Low Noise Freg/Offset: +0.000 kHz: Chan. /Freq: 9750/1950 MHz Maximum
Power
Appli-
cation
Analyzer
Lev. Tigg
/Analyzer
Current Average Maximum Minimum Settmgs
UE Power (Peak) BS Signal
UE Power (RMS) 24.02 dBm _ 24.01 dBm  24.09 dBm _ 20.69 dBm Level
BS Signal
Statistic Count Settings
00.00 %
Outof Tolerance

HOverview II Power HHModulationIH Spectrum I ens

WCDMA Call Test Parameters

Whilethe phone under testisin an activecall, the pa
rametersfor each band should beverified asdescribed.

Table 8. WCDMA Call Parameters

Low High
Parameter Limit Limit Unit
Avg. RMS Power Out? 20.5 21.5 dBm
Awvg. Frequency Error? -195 195 Hz
Aw. RMS EVM? 0 13.5 %
Aw. RMS ACLR - 23 -100 -43 dB
Aw. RMS ACLR - 13 -100 -33 dB
Aw. RMS ACLR + 13 -100 -33 dB
Aw. RMS ACLR + 23 -100 -43 dB

1Refer to Figure 10
2Refer to Figure 11
3Refer to Figure 12

Figure 18. WCDMA Modulation
| Band . @b Connect
o WCDMA FDD Modulation il h Control
Max. Level: +30.0 dBm Low Noise Freg/Offset: +0.000 kHz: Chan. /Freq: 9750/1950 MHz Overview
Multiple Signal DPCCH+DPDCH 1 SR1 15 WCDMA
ScrCode0 CCMode Manual ~ CC1 64

Appli-
cation

Current Average Max /Min

Erectiagn — Pesk C o 08% 2216w 265%

RMS 85% 8.80 % 10.2 % Analyzer
Magn Error —[Peak 153 % 14.03 % 15.3 % Lev. Tigg
RMS 5.6 % 552 % 5.6
Phase Error —[Peak [ -1159F 1247°F 1541 UE Signal
RMS 37° 395 ° 4.9° —
1/Q Origin Offset -33.06 B -3295dB| - 32.37 dB BS Signal
11Q Imbalance -21.74d8  -21.38dB - 20.07 dB SiotNumber | |[Level
Carrier Frequency Error 5 Hz 4 Hz - 76 Hz l 20.81 dBm BS Signal
Wavefom Qualiy 0.9929  0.99226 0.9897 UEPower | \Settings
Peak Code Dom Error 2011¢8  -2812¢8 - 25.49 a8
. Q 1 ’—‘ | o Statistic Count

100.00 %

Outof Tolerance

H Power ”Modulation HH Spectrum I ens
Figure 19. ACLR Screen
Band (TR C t
9| WCDMAFDD *4*_Spectrum () conrol
dBm  Max. Level:+30.0 dBm Low Noise

Chan. /Freq: 9750/ 1950 MHz ACLR
EFilter
30 Current

+40  Freq. Offset: +0.000 kHz
+20 Appli-

0 [ 640 cp|| |[cation
+0 Meas. Length
-10 - ot I = Analyzer
-20 < 4 Lev. Tri

» UE Power

»
-30
| 0| [
40 H | H H H | Statistic Count ML

-50 Settings
ch —_100.00 %] =
OutofTokrance | (|BS Signal
1000 MHz - 5.00 MHz OMHz  +5.00 MHz  +10.00 MHz Level
-47.4 -349 | +24.7d8m | -347 -51.4 " [[ACLR (Peak) Currl
-55.7 -415 | +20.7 dBm -41.3 -57.8 ‘ACLR(RMS) Curr.0 BS Signal
Settings
-55.7 -415 Al -41.3 -57.8 ||ACLR (RMS) Avg.
-45.1 -346 | Valwes -33.7 -49.0 ||ACLR (Peak)Aw.
-55.2 -413 a8 -41.0 -57.4 | ACLR (RMS)Max.

H Power IHModuIation” Spectrum H CodepDoovrvr;rI RECS
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Manual Test Procdures

Non-Signalling Test Procedures (GSM/DCS/PCS)

A835

Non-Signalling Test Procedures
(GSM/DCS/PCS)

To perform non-signalling test procedures, theuser is
required to befamiliarized with sending test commands
to the phone under test. The test commands can be
sent using the Handset test command interface or
through acomputer. Pleaserefer to section, ” Handset
Test commands,” for detailson how to send test com-
mandsthrough phonekeypad entry.

Inorder to successfully send test commandsto the phone
under test, the phone needs to be in suspend mode.
Follow thelisted procedureto place the phonein sus-
pend mode.

Handset Test Commands

54 ok Suspend

Radio Comm Test Commands

Click AT+MODE then SUSPEND SEoREND=A
: AT+MODE

(Serid Only) SUSPEND

Click PST Initidizeand click SUS-
PEND wheninitidizationiscomplete
(USB Only)

Hardware Requirements

Refer to page 3-2for alist of Hardware. Refer to Fig-
ure 13for aconfigurationillustration.

Software Requirements

Handset Test Command

. No software needed

Computer Test Command

. Radio Comm (latest release)

Verify TX Power Output (GSM/DCS/PCS)

Verify the TX Power output by initiating the commands
inthissection. Verify that theresultsfall withinthefol-
lowinglimits

Table 9. TX Power Limits

Low High
Parameter Limit Limit Unit
GSM TX Power Out 31 33 dBm
DCS TX Power Out 28 29.5 dBm
PCS TX Power Out 28 29.5 dBm
Handset Test Commands
54 Suspend
10*0* 10t WCDMA/GSM/DCSmode
20* 38*(? Set Channel 38
45*53 Set GSM Power Level 5

110*0*5 for PCS mode
220*700*0 for DCS Channel 700; 20*661*0 for PCS Channel 661
345*0 for DCS/PCS Power level 0

76*1 EnableCarrier

3-8 Motorola Confidential Proprietary
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Manual Test Procedures

Non-Signalling Test Procedures (GSM/DCS/PCYS)

Radio Comm Test Commands P ODE=
500
: 1800
Click on 900/1800 (GSM/DCYS) or EET
1900 (PCS) 50041500
~LOAD_SYH—
Enter 38 (GSM), 700 (DCS), or 661 -
(PCS) andthen click Set [ s
~SET_RF_PWwhR —
Enter 5 (GSM) or 0 (DCS/PCS)  H4[5 =
andthenclick Set Set_|

GSM RSSI

Verify GSM RSS by initiating the commandsin this
section. Verify that the RSSI results are equal to the
Broadcast Channdl (BCH) level. The user will need to
set the RF generator with thefollowing parameters.

Broadcast Channdl (BCH): 20
Broadcast Channel (BCH) Levd: -105dBm
Handset Test Commands
No supported test commands
Radio Comm Test Commands

~CP_MODE —

300
Click on 900/1800 (GSM/DCS) or 1800

3G1 |362|363|3G4]3 1900 (PCS) 1300 |
900/1200
CARRIER —
Sglect 06 and then N OFF
click ON e
IEIE - Pzeudo R andom w/tidamble 4 IMIT
Enter Channel 20 Sto
Click INIT Ehannel
[ zo
-REEP——
Click Execute Execute |
Verify return dataisapproximately 4
-105dBm .
Draft 1.0 Motorola Confidential Proprietary 3-9
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Non-signalling Test Procedures (WCDMA)

A835

Non-signalling Test Procedures
(WCDMA)

To perform non-signalling test procedures, theuser is
required to befamiliarized with sending test commands
to the phone under test. The test commands can be
sent using the Handset test command interface or
through acomputer. Pleaserefer to section,” Handset
Test commands,” for detailson how to send test com-
mands through phone keypad entry. Also, refer to,
“Computer Test Commands,” for detailson how to send
test commandsthrough the computer.

Inorder to successfully send test commandsto the phone
under test, the phone needs to be in suspend mode.
Follow thelisted procedureto place the phonein sus-
pend mode.

Handset Test Commands

54 ok Suspend

Radio Comm Test Commands

Click AT+MODE then SUSPEND

(Serid Only) SUSPEND —
Click PST Initidizeand click SUS- AT+MODE
PEND wheninitidizationiscomplete SUSPEND

(USB Only)

Hardware Requirements

Refer to page 2 for alist of Hardware. Refer to Figure
4foraconfigurationillustration.

Software Requirements

Handset Test Command

. No software needed

Computer Test Command

. Radio Comm (latest release)

Verify TX Power Output (WCDMA)

Verify the TX Power output by initiating the commands
inthissection. Verify that theresultsfall withinthefol-
lowinglimits

Table 10. WCDMA TX Power Output

Low High

Parameter Limit Limit Unit

WCDMA Power Out 20.5 21.5 dBm

Handset Test Commands

54 Suspend

3086 W_CARRIER
Fiddl 9750 Set Channd
Fidd2 O EnableCarrier
Fidd3 023 Max Power Out
Fidd4 027 Max TX Power
Fedd5 206 MinTX power
Fed6 002 PN9 Datapattern
Fed7 1 Enable spreading
Fed8 01 Long scrambling
Fiedd9 000 SF256, Slot format 0
Field10 000 SF256, Slot format 0
Fidd11l 000 Channélization Code

Field12 000000000  Scrambling Code

Note: Enter 1infield 2todisablecarrier

3-10 Motorola Confidential Proprietary
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Audio/Vibrator Test Procedures

Radio Comm Test Commands

ClickonWCDMA

-CP_MODE
500 WEDMA |
1800
1500
30041800 | Get Mode |

ForW_CARRIER assigntheseactionsto each field

FreqID (Dec)
Action
Channdlization
DataPattern
Scrambling
DPCCH
DPDCH

Channdlization Code

Transmit Power
Max Power
Min Power

Scram Code
10x0015 -> 21 dec ->

+21dBm

9750
Endble
Encble

PN 9

Long
SF256, SFO
SF256, SFO
00

15!

15!

802

00

20x0080 -> 128 dec -> (128-256 = -128 dBm)

Audio/Vibrator Test Procedures

This section describes how to use test commandsto
verify audioand vibratefunctions.

Inorder to successfully send test commandsto thephone
under test, the phone needs to be in suspend mode.
Follow thelisted procedureto place the phonein sus-
pend mode.

Handset Test Commands

54 ok Suspend

Radio Comm Test Commands

Click AT+MODEthenSUSPEND (Se-  rererenn—
rid Only) AT+MODE
Click PST Initialize and click SUS- SLSPEND

PEND wheninitidizationiscomplete
(USB Only)

Vibrator Test

Handset Test Commands
—w_CARRIER 3*0*1 EnableVibrator
Freg D [Dec] IQ}‘ED Channelization Code [HEH]IF 3*0*0 DisableVibrator
—Action — Channelization—  Tranzmit Power [Hex) I_
&+ Enahle " Disable Mas Power (Hex) |_ Radio Comm Test Commands
i Dizable {* Enable &UD_CTRL
~Data Pattemn -~ Serambling Min Power (Hex) [ Enableor DisableVibrator _ WibON |
i all0s " Dizable Scram Code [Hex] ||:||:| ﬁ
Al {* Long Veificaion
+ PNY " Shart Cet
PN 15 = o _
Verfiy vibration function when enabled.
—DPCCH ~DPDCH
{* SF256,5F0 | & SF25E. SFO
" SF256,5F1 |¢ SF128, 5F1
" SF256,5F5 | SF4,5F6
Draft 1.0 Motorola Confidential Proprietary 3-11
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A835

Handset Mic/Speaker test

Handset Test Commands
6*2* 2 Enableinterna micand handset spesker
4*7*1* 16 Enable VOCODER loopback at En-
hanced Full Rate
Radio Comm Test Commands
Enableinternal mic —aUD_PaTH
and headset speaker Input: | 2 - Internal Mic j
Cutput; I 2 - Internal 5 peaker j
: | 2200
—&UD_LPE
Codec
[rizable
Enable Vocoder |oopback at ot
Enhanced Full Rate _ Disable |
Wocoder
[izable
16 - Enhanced j
Veification

Speak into the handset mic and listen for undistorted
speechinthe handset speaker.

Mono Headset Mic/Speaker test

Handset Test Commands
6*4*6 Enable headset mic and headset
Speaker
4*7*1* 16 Enable VOCODER loopback at En-
hanced Full Rate
RadioComm Test Commands
—AUD_PATH
Enable headset mic Inpuit: I 4 - Boom Mic j
and headset Speaker Dkt I & - Boom Spkr Right j
set | [ 4600
~AUD_LPE
Codec
[izable
Enable Vocoder |oopback at PCAP
Enhanced Full Rate _ Digable |
“Yocoder
Dizable
16 - Enhanced j
Vaification

Speak into the headset mic and listen for undistorted
speech in the headset speaker.

3-12 Motorola Confidential Proprietary
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Audio/Vibrator Test Procedures

Stereo Headset Mic/Speaker test

Handset Test Commands
6*4*8 Enable headset mic and headset
speaker
4*7*1* 16 Enable VOCODER loopback at En-
hanced Full Rate
RadioComm Test Commands
AUD_PATH
Enable headset mic Input:l 4 - Boorn Mic j
and headset Speaker Cutpuit: I 3 - Boom Spkr Stereuj
Set | [ 4500
—&UD_LPE
Codec
[rizable
PLAP
Enable VVocoder |oopback at T Disable |
Enhanced Full Rate -
Wocoder
[izable
16 - Enhanced j

Veaification

Speak into the headset mic and listen for undistorted
speechin the headset speaker.

Melody Speaker test

Handset Test Commands

0*1*245
0*0*245

Play BACH_INVENTION_1
Stop BACH_INVENTION_1

NOTE: DO NOT issue a Suspend command (54 ok)
for thistest.

RadioComm Test Commands

Currently not supported
Veification

Listenfor undistorted audio.

Draft 1.0
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Software Version Check

Usethefollowing proceduresto retrieve softwarein-
formation. Softwareinformation can aso beretrieved
fromthe phone' scustomer User Interface. Refer tothe
phone suser manual for details.

Inorder to successfully send test commandsto the phone
under test, the phone doesn’t need to be in suspend
mode. Follow the listed procedure to configure the
phoneto accept test commands

Handset Test Commands

None

Radio Comm Test Commands

SUSPEMD —
AT+MODE
SUSPEMD

Click AT+MODE (Serid Only)
Click PST Initialize (USB Only)

Test Commands

57*017003
57017001

Read SoftwareVersion
Read Build Date

RadioComm Test Commands

Select Product Base [ wepsion

Labdl ?ﬁddid("Gd” IF'rn:u:Iuc:t Baze Label j
t/(g:g,l]eve software |T.-'1".LI:IN_L|_EEI.EIE.EEII

Select Build Time [ prot

mddiCk“Ga” tOI’e— IEulld Time j Get
trieveBuild Date IEDDE-DE-EB [a:08: 36

Display Test Procedures

Thissectionwill describethe proper test proceduresto
determinethefunctiondity of thecolor display. Any tests
that involve displaying apredefined pattern can bere-
turned to the Opcode screen by pressing theright softkey
of the phone.

Inorder to successfully send test commandsto thephone
under test, the phone needs to be in suspend mode.
Follow thelisted procedureto place the phonein sus-
pend mode.

Handset Test Commands

54 ok Suspend

Radio Comm Test Commands

Click AT+MODE then SUSPEND

(Sexid Only) —SUSPEND —
Click PST Initialize and click SUS- | -2T+MODE]
PEND wheninitidizationiscomplete |- 2H3FENE.

(USB Only)

Display Backlight Test

Handset Test Commands

55*9*000
55*9*001

Backlight Off
Backlight On, full intensity

RadioComm Test Commands

Click “FL Off” to disablebacklight EL Off
Click“FL On-Full” toenablebacklight

CECORELGIS

Vaification

Verify that the backlightsrespond for eachissued com-
mand.
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Display Test Procedures

Display Color Test

Handset Test Commands
55%2*014 Eight Color Box Pattern
RadioComm Test Commands

] Pre Defined
Select Eight Color | og Eight Color Box =
Box andclick “ Set” Sat
Veification

Verify that the color pattern on the phone’s display
matchesthe color box infigure 23. Also verify edges
(uniform/smocth).

Figure 20. Eight Color Box Pattern

Display Linearity Test

Handset Test Commands

55*2* 005 Grey ScaleBlock

RadioComm Test Commands

— Pre Defined
Select Grey Scaeand IEIE-Gra_I,I Scale j
CIiCk 13 %" SEt

Veification
Verify that the Grey scae block onthephone' sdisplay

matchesthe Grey scaleblock infigure 14. Thistest can
a so beused to confirm that the color intensity islinear.

Figure 21. Grey Scale Block

Draft 1.0
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Display Test Procedures

Display Flicker Test Display Pixel Defect (Bright)
Handset Test Command Handset Test Commands
55*2* 006 Horizontal ZebraLine 55*2* 001 All pixelson (al white)
RadioComm Test Commands

RadioComm Test Commands
Select Horizontal Ze- PD': DHEﬁr?Ed — T
braanddlick*set 1B -HowortalZeba 7] Select All Pixels Off .

Sat A |00 - &1l Pixels Off |
andclick “ Set
Set

Veification

Veification

Verify that no noticableflicker exigts.
Verify that no greater than two pixelsareoff.

Figure 22. Zebra Pattern

Display Pixel Defect (Dark)

Handset Test Commands

552000  All pixdlsoff (all black)

RadioComm Test Commands
Pre Defined
Select All Pixels On .
) 01 - All Pivels 0 =
andclick “ Set” | - =
Set
Veification

Verify that no greater than two pixelsareon.
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LEDS and Keypad Backlight

Usethefollowing proceduresto verify statusLLED and
keypad backlight.

Inorder to successfully send test commandsto the phone
under test, the phone doesn’t need to be in suspend
mode. Follow the listed procedure to configure the
phoneto accept test commands.

Handset Test Commands

None

Radio Comm Test Commands

Click AT+MODE then SUSPEND

(Serid Only) SUSPEMD —
Click PST Initialize and click SUS- | -AT+MODE |
PEND wheninitidizationiscomplete | SUSPEND
(USB Only)
Status LEDS
Handset Test Commands
62*3*3*012t EnableRed LED
62*4*3*012t EnableGreenLED
1000 to disable
RadioComm Test Commands
~LEDS

Select RedLED or GreenLEDto | ™ FKewpad
enable. Deselect Red LED OF | = wain Display
Green LED todisable. [ CLI Dizplay

[T Green LED
Veaification

Verify that the Red and Green status L EDS activate.

Keypad Backlight

Handset Test Commands

62*0* 1t Enable Keypad Backlight
62*0* Ot DisableK eypad Backlight

1Leave field 3 blank and press OK

RadioComm Test Commands
~LEDS

W ¥eypad
Select Keypadtoenable. Deselect | [~ Main Dizplay
Keypadtodisable. I~ CLI Dizplay

[~ RedLED

[T Green LED
Veificaion

Verify that al keypad backlight LEDsactivate.

Draft 1.0
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Bluetooth Tests

Usethefollowing proceduresto verify functionality of
the Bluetooth deviceintegrated inthe phone.

Inorder to successfully send test commandsto thephone
under test, the phone needs to be in suspend mode.
Follow thelisted procedureto place the phonein sus-
pend mode.

Handset Test Commands

None

Radio Comm Test Commands

Click AT+MODE then SUSPEND

(Serid Only) SUSPEMD —
Click PST Initialize and click SUS- | -AT+MODE
PEND wheninitiaizationiscomplete | USFEND |

(USB Only)

Unmodulated CW TX test

Handset Test Commands

Not Supported

RadioComm Test Commands

Under Bluetooth, select parameter 84 and click execute,
then select 81 and click execute.

—Blue Taath
Faram: |81 - HCI test mode j EHecutel
10 Bad 04 - HCI Event -

a0 - Mo test mode

21 - H test mode 2

32 - L2CAP test mode —

FROM Rad 83 - BT trans test n'u:u:le _I
: . oy S

5 - Start BT N-:urmal FI[ITlI.-.— .
85 - Terminate BT w [ornrmarn

Under Bluetooth, select parameter 01 and enter
2DFC0129inthe“TO Radio” field. Click Execute.

Blue Tooth
Pararm: IEI‘I - HEI Command

j E:-:eu:utel
TO Radio: [2DFCO129
; 2

NOTE: TheBluetooth TX signd will activate momen-
tarily oncetheHCI command isissued. You must have
the RF probe positioned for measurement once you
click execute.

Verification

Verify that a2441MHz signd ispresent. If thephoneis
closed, use a RF probe to sniff the strongest signal
aroundthe“ 7" key of thekeypad. If the phoneisopen
(shildsoff), verify that -2dBm to +4dBmisread from
R320. An highimpedance RF probeisrequiredtoread
thisrange. Useof lower quaity RF probeswill resultin
sgnd leve differences.
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Camera Testing

Camera Testing

Thissectionisintended to describethe proceduresthat
will determine whether the camera function of a
Motorolatermina isunder normal operating conditions.
Inorder to successfully send test commandsto the phone
under test, the phone doesn’t need to be in suspend
mode. Follow the listed procedure to configure the
phoneto accept test commands.

Handset Test Commands

Not supported

Radio Comm Test Commands

Click AT+MODE then SUSPEND

_ SUSPEND —
(Serid Only) AT +MODE
Click USB Initializeand click SUS- SLISPEND

PEND wheninitidizationiscomplete
(USB Only)
Hardware Requirements

Thefollowing hardwarewill berequired to properly
test the camerafunction of the phone.

1. Desktop Charger (SPN5032A or equivalent)

2. USB or RS232 control interface (refer tofig-
ured)

3. Fast Rate Charger (SPN5078A or equival ent)
4, Hardcopy of Macbeth Color Chart
5. Hardcopy of Focus Chart

6. Hardcopy of Grey Chart

Camera Test Configuration

Useany color printer to print ahardcopy of theMacheth
color chart. The Focus chart and Grey chart can be
printed using any B/W printer.

For best resultsfollow thisrecommended setup,

1 Attach chart toaflat vertical surface (wall)

2. Attach the phoneto the desktop charger

3. Attachthe control interfaceto desktop charger

4. If necessary, attach power supply to control in-
terface.

5. Turnon phone.
6. Select Cameraoptionin phone

7. Position Desktop charger so that the camera
test chart completely fillstheviewfinder.

Assign apermanent spacein thetest lab for thesetest
procedures. Always usethe samelighting conditions.
Also, it'srecommended that a“ golden picture” issaved
and used for comparison.

Thereisavariety of waysthe cameratest chartscan be
attached to avertical flat surface. They can betaped,
tacked, attached toflip charts, etc. Useyour best judge-
ment.

The desktop charger isbeing used asafixtureto posi-
tionthe phonefor test, therefore, it srecommended that
the desktop charger isattached to acountertop to pre-
vent any movement.

Draft 1.0

Motorola Confidential Proprietary 3-19



Manual Test Procdures A835

Figure 23. Camera Test Configuration
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Camera Testing

Image Capture Oncethepictureiscaptured, it’' || bedisplayed onthe

screen. Click “ Save ToFile”
Thelisted steps should befollowed to capture three

images (1) the Macbeth color chart, (2) thefocuschart,
and (3) thegrey scalechart. The user will berequired

toprint all imagesfoundinAppendix A. st | An |
Handset Test Commands
Not supported

Radio Comm Test Commands

Under “Common Features’ select Camera

Common Features  Help

Camera

Conversions

Factory Info

Flash wWindow

MY | SEEM

Panic

Phiane Bool:

Fun Test Command Scripk
Show Kews

Toggle OnjfOFf Line

Click “TakePicture”

i# Camera

Save TaoFile | Print
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Camera Testing

Macbeth Color Chart Focus Chart
1. From the computer, open the captured color 1 From the computer, open the captured focus
chartimage. chartimage.

2. Compare, the color blocks of the printed

; IR EEEEEE RN

Macbeth color chart to the captured image. ::::::::::::::::::::::::::

e

Block 1-6 I:I:I:I:I:I:I:I:l: - :I:I:

I.I.I.l.-.-.-.-.l.l.l.l.-.

Block 7-12 :I:I:I:l:l:l:l:l:l:l:l:l:l

HE NN RN EN

BlOCk 13_18 .-.-.-.-.l.l.l.-.-.-.-.-.l
Block 19-24

Verify thefocusquality at the center, top-left corner,
bottom-left corner, top-right corner, and bottom-right

corner.

Follow thelisted verificationsto determinethe quality

of theimage. Grey Scale Chart (Shading Test)

1. Minimal noiselevel for Blue, Green and Red 1 From the computer, open the captured grey
on blocks 19 through 24. scalechartimage.

2. Uniformity for grey scaeblocks 19 through 24.
3. Good white balance on blocks 19 through 24.

4, Good color reproduction on blocks 13 through
18.

Verify that thereisminima shading deviaionsonal four
cornerswhen compared to the center of theimage.

3-22 Motorola Confidential Proprietary Draft 1.0



Level 3 Service Manual

Manual Test Procedures

GPS Testing
GPS Testing GPS RF Connector Check
Thissectionisintended to describethe proceduresthat Handset Test Commands
will determinewnhether theAGPSfunction of aMotorola
terminal isunder normal operating conditions. Not supported
Inorder to successfully send test commandsto the phone .
under test, the phone needs to be in suspend mode. RadioComm Test Commands
Follow thelisted procedureto place the phonein sus-
pend mode. Under ~5USPEND_COMP
SUSPEND _COMP, _ -
Handset Test Commands select 01-GPS Chipset |0 - GPS Chipset [
and UnSuspend. f* |UnSuzpend
54 ok U d " Suzpend
© e Click Execute " Bequest Status

RadioComm Test Commands

Click AT+MODE then SUSPEND (Serial Only)
Click USB Initidizeand click SUSPEND wheninitial-
izationiscomplete

(USB Only)

GPS Software Check

Handset Test Commands

Not recommended

RadioComm Test Commands

Under VERSION ~ YERSION _
select GPS Chi pset |GF'S Chipzet Yerzion j et |
verson 2 4.09.05MarvinPROD1.3 03408/

Veaification

Verify that GPS softwareversionisdisplayed.

Under Test Mode, click Enter =5t Mode

[ e |

Vaification

Measure the DC voltage on the center of the GPSRF
connector. Verify that the GPS DC voltagereadswithin
2.69Vdcto 2.86Vdc.

Draft 1.0
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Theory of Operation

Introduction

TheA835isa3Gdevice. It will deliver onthe* prom-
isg” of 3G by providing high speed network accessand
rich multimediacontent al in asuperior voice-centric
unit. A video cameraand Assisted GPS provide addi-
tiona valueby offering unique businessand entertain-
ment solutions.

Themechanica architecturefeaturesa 176 x 220 pixd,
0.198mm pitch TFT activecolor display, a built-in
speaker phone, and aremovable Li-Polymer battery.
Thearchitecture enablesfull postponement of thefront
housing and battery door cover by alowing thetrans-
celver brick assembly, keypad, display, microphone,
and earpiece gpeaker to befully assembled and retained
withintherear housing chassis.

Front covers may then be snapped in at distribution
based on specific orders. Front housing branding isac-
complished through thermal transfer decals.

Asa3G product, theA835 complieswith all key speci-

ficationsasdefined by the 3GPP. Key product features

ae

. UMTS: WCDMA 2100, GSM 900/1800 and
1900-MHz Tri-band technol ogy,

. GPRS High speed packet data (64kbps UL,

384 kbpsDL)
. 176 x 220 TFT Active Color, 64k colors
. 64MB Integrated Flash Memory
. Integrated Bluetooth

. MP3 Player
. Enhanced MultimediaCapability (Audio/Video,
Games, MMYS)

Unique5-way Navigation Key

New graphical user interface

Enhanced internet browser (XHTML)

Full Persond Information Manager (PIM) with
SyncML Synchronization (OTA, Desktop)

Figure 24. A835 Transceiver

a )

(arinne Ualjoux

e E B
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A835

. Integrated Video/Still Cameraand GPS

. \oice Recognition Driven Dialing and Menu
Shortcuts

. Voice Note Voice Recorder

. Polyphonic Speakerphone
. Programmable (I2ME)

. iTAP™ Predictive Text Entry
. Integrated Stereo Headset Jack
Video CameraFeatures.

. JPEG Image Capture @ VGA Resolution
. MPEG4 Video Capture @ QCIF Resolution

. Twoimagers (take picturesand video of others
or yourself)

. Streaming Video

. Tightly Coupled, Ergonomic Design

. Initid User Applications:

. Sending captured Video Clips and Pictures
throughMMS, Email, or

. Internet channels

. Simultaneous Voice/Data— Take apicture or
video clip and send whileyou’ re on the phone

. Future Capabilities.

. Video Conferencing (2-Way Video Telephony)

Location (AGPS) Applications:

. Get to specific location, with appropriate
choicesof destinationsand routesand guidance
todestination

. Identify local placesof interest for hotels, taxi
companies, restaurants, theatres, sightseeing,
and shopping

. Receiveinformation through alertsor display
on map ahead of traffic congestion.

. * Receiveroadside ass stance, with rescue ser-
vicenetwork and locationinformationfromthe
cellular network used to complement any in-
formation the pedestrian/driver isableto sepa
rately give.

. E911 Services: When roaming on a 2-2.5G
GSM E-OTD-enabled network the mobile
phone will respond to arequest for location

when making an emergency call (Pleaserefer
tofutureAGPSMRSfor further details).

. Push, Tracking & B2B Applicationssuchascor-
poratetracking, routing, fleet management, and
Buddy tracking (alert)

Baseband Electrical (Digital)
Display Interface

Thedisplay usestwo programming interfaces, RBG(Red
Green Blue) and SPI(Serial Periphera Interface). The
RGB interfaceisthe primary communication busfor
thedisplay. It controlshow the pixelsare displayed.
The SPI interfaceisused for state configurationsof the
display module. Some statesinclude sleepmode, ac-
tive, and video modes.

IrDA Interface

ThelrDA interfaceisusedto allow infrared datacom-
muni cationsbetweenthecd lular transcaver andanIrDA
device. ThelrDA interfacewill conformtoa30degree
coneangle. The POG IC hasintegrated the datacom-
municationsbusfor thelrDA device. ThelrDA device
has a standard baudrate of 9600bps.

Figure 25. POG - IrDA Interface
( N

IRDA_2_775V

POG

IRDA_TXL IRDA_TX

IRDA_RX

IRDA_RX1:

GPIO.T IRDA_SD

IRDA_2 775V

[

*Both CAPs are 1uF

adn3aHs

GND

S J
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Theory of Operation
Baseband Electrical (Digital)

SD Flash Interface

The A835 will interface with an embedded 64 MB
NAND flash device. Theembedded flash deviceisa
high-density flash memory I C that givesthe user the
ability to store persondl filesand usetheminlow-band-
width gpplications.

TheMMC/SD interfacewill operateat 2.8V. TheMMC
modewill beused; the MM C modulein POG doesnot
support SPI mode. The MM C module in POG sup-
portsonly single bit datatransfers at amaximum of
20MHz. Sincethe MCU will be operating at 90MHz
(not 200MHz), the maximum MM C frequency will be
18MHz.

Figure 26. MMC/SD - Block Diagram
a A\

POG

——VTRI_2_8V
MMC_DAT

MMC_CLK
MMC_CMD

37INAOW DN

64MB
SD Flash

n

Keypad Interface

Thekeypad processor on the POG can support up to
an 8 x 8 row-by-column keypad matrix. However, this
keypad matrix will usealine configuration and not a
row-by-column configuration. Inthelineconfiguration,
when akey is pressed, two different signalswill be
shorted through the key’ s switch to ground. Keypad
backlighting iscontrolled by the PCAP. Theavailable
backlight settingswill be*On” and“ Off.”

Digital Logic

Thebassband architecturewill cons st of aPOG/ PCAP
based architecture. The POG IC integrates a 32-bit
RISC Communications Engine (M-Core), a 32-bit
SC140 Quartz DSP core, and an I nterprocessor Com-
munications Module (IPCM) aong with associated
peripheralsto providethemain phoneprocessing. The
PCAPwill handleal of the power supply requirements,
analog audio circuitry, and control for numerous other
functions.

POG isthe baseband processor | C of the 3G chipset
solution. POG iscrafted to provide ahigh performance
embedded solution at low power for 3G mobile de-
vices. POG isaTriCore processor |C integrating a
powerful DSP core, a32bit MCU RISC corewith uni-
fied cache and acustom 32bit RISC enginefor data
movement acrossthe processing domains.

The DSP coreisahigh performance StarCorewith four
parald ALUs, the SC140, withanove VariableLength
Execution Set (VLES) architecturewhich maximizesthe
execution of multipleingtructionsinasingleclock cycle.
The SC140 enablesthe emergence computational in-
tensive communication applications. The SC140isas-
sisted by 3G specific hardware accel eratorsand timers
to optimize performance and power. Aspart of the 3G
support, the Wideband CDMA Signal Processor
(WCSP) moduleimplementsmodem functionsrequired
by the CDMA subscriber unit in accordancewith the
3GPP specifications.

The 32bit MCU RISC coreisthe M* CoreM 341 de-
signed for high performance and low power embedded
systems. The M 341 embodiesan 16K unified cache,
integer multiplierand MMU insupport of virtua memory
management OSes.

Datacommunication acrossthe coresishandled by a
flexible 32bit RISC machine, the Inter Processor Com-
munication Module (IPCM). Thel PCM supportsflex-

Draft 1.0
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A835

Figure 27. POG Block Diagram

V

CE Bus

Keypad

Magic LV
(GSM)

MQSsPI2

DSP
Starcore

ial BBIF

MQSPI1
s I

Harmony
Lite
(WCDMA)

WCSP

L

S

IPCM

RISC MCU

M341

MDI

80kB
eDRAM

POG

JTAG
ASAP LcD Nexus GPIO

_E
128Mbit
FLASH

PCAP Codec|

\\

64Mbit
SDRAM

GQSPI
ol

ibledataflow betweenthe M CU, DSP and the multi-
mediaperipheras.

A video buffer isembedded as SRAM memory to op-
timize display rendering whilelowering power. POG
offersan advanced SDRAM controller to maximizeex-
ternal memoriesthroughput.

Flash Memory

The software requirement is for 128Mb of flash
memory. Memory isdividedinto 16 partitionsof 8Mb
each. There is one parameter partition and 15 main

partitions.

Two 16-bit W181Cswill berequired to meet the 128Mb
requirement. Thelntel flashispackagedina56
activeball BGA packageswith .75 mm ball pitch and
7.7x9.0mmfootprint.

J

Figure 28. Flash Memory Block
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Clock Generation

Power Supply Architecture

Voltageregulationisprovided by the PCAPIC. Mul-
tipleregulatorsare used to provide better id oation be-
tween sensitiveload circuitry and noisy circuitry. The
regulatorsand their load circuitry areillustrated bel ow.

Figure 29. PCAP Power supplies -1

Clock Generation

PCAP can genratea32kHz clock either from aninter-
nal RC Oscillator or an external crystal. Theinternal
RC ostillator doesn'’t provide the stabilty that the Rain-
bow requiresfor optimal performance, therefore, an
external 32.768kHz crystal isused.

The PGM2 pin of PCAPistiedto LCELL_BYP, to

(/ B+ B+ \\ . . .
prevent theinternal RC oscillator from being routed to
| Ri‘%’;&r;grgl = vBuck 1.s7i;-/g.A775v > VRE REF the32kHz pl n under any circumstances. The32kHz
oscillator will runat al times. Itispowered by LCELL,
Switching v_viB acoincell battery that isalso used to maintainthereal
— Regulator2 ~ —# VBOOST — 1.3v —® V_VIB . .
(Boost) (VRF_H, Use) 200mA rater time clock. The phonewill only power up when the
- 32kHz becomes stable.
— 2.5V,V22.775V —» VA — 1VBS7I'E;:[]/32\/ —® VSIM/2
100mA (Audio) 20mA (sim)
Figure 32. PCAP 32kHz Clock
L 1.875\-/2.775V —» VGPS . 1.2\/\7?)1(5:.56V e VTRI
30mA (GPS) 40mA (SD Flash) V “
PCAP
t 4 Debounce
Logic
Figure 30. PCAP Power supplies - 2 .
( \ Oscillator ] 8x PLL
a B
Vboost Cont_rol
V10 B+ Clock Logic
5V —® VRF_HV Detect
25mA (Magic LV) POG
Switcher
Supply ——» POG %(D)rL:
\guss\l/) —* VUSB (External) B Xalt
A o é} 82kHz o e— | 32kHz
Oscillator
t 4 Txtalz 32out_en —e
Figure 31. PCAP Power supplies - 3 \ Y
(/VBUCK \\
Vi
t— 1.075-2275V | VMEM B+
300mA (Flash Core)
e V6_DRV
va 2.4;3,02.7A75V 6
— 1.075-2.275V —# VLVIO m VRF_TX
10oma oot B+
va V_auxl e
— 1.275-1.95V [—»VRF_REF 1.875V -3.0v Vaut
50mA (Magic LV Reference) 215mA VRF_REF
B+ (Magic LV)
v Vaux2_Dr
L 1278-2775v | —VRF_DIG V aux2 =
50mA " ;f”r:g:‘cyLL‘l’[e) 1.875V - 3.0V -
25mA VRF_RX
v8
B+— 1.275-2.775V  (—#VBLUETH
50mA (Bluetooth)
\ Y,
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PCAP Audio
TX Audio

TheA830 supportsthree microphoneinput pathsiden-
tified asInternal Microphone (AUX_MIC-), Headset
Microphone (MICIN-), and External Microphone
(EXT_MIC). Thesethreeinputsare single endedwith
respect to VAG. The proper Microphone path is se-
lected by the MUX controller and path gainis pro-
grammableat the PGA.

Thelnternal Microphoneisasingle ended through -
hole part. Following the I nternal microphone path, the
microphone is biased by R4103 to provide a
MIC_BIASof 2.0V frompinMIC_BIASL1 of PCAP.
C4198isconnectedtoMIC_BIASlandMB_CAP1
pin on PCAP to bypass the gain from the VAG to
MIC_BIAS1 which keepsthe noise balanced. From
there, thesignal isrouted through C4100 and R4101 to
AUX_MIC- pinon PCAP, whichistheinput totheA5
amplifier. Themicrophone pathistapped off by R4102
to connect theAUX_OUT pinof PCAPR, whichisthe
output of theA5 amplifier.

Figure 33. TX Audio Block

A3_EN
VAG

A3
MICIN-

EEEEEEE

The headset microphone path is biased through R4396,
whichisconnectedto pinMIC_BIAS2 on PCAPand
bypassed with C4199 connected to pin MB_CAP2.
From herethesignd isrouted through C4395 and R4388
to MIC_IN- pinon PCAP, whichistheinput totheA3

Amplifier. The Microphone path istapped off after
R4388 beforethe MIC_IN- input to R4389 connected
totheMIC_OUT pinon PCAP, whichisthe output of
theA3Amplifier. TheHS MAKE_DET linemonitors
the presence of aheadset by using R4399 asapullup
resistor and detecting thevoltageat A1 INT of PCAR,
which passesthrough R4398. A switching mechanism
integrated in the headset jack will open or closethe
HS MAKE_DET path to ground, depending on
whether the headset isattached or not.

The External Microphoneinput isconnected totheac-
cessory connector for the mobile phone. The pathis
routed through C4401 and R4401 to the EXT_MIC
pinon PCAP. Thissgna feedsdirectly totheinput mul-
tiplexer without anintervening gain stage.

RX Audio

The mobile phone supportsfour audio output paths.
Theoutput of PCAP sinternal DAC drivestheinterna
PGA. Theoutput of the PGA can be routed to one of
thefour supported outputsviatheinternal multiplexer.
Theseoutputsconnect to the SPKR+/- amplifier (Hand-
set Earpiece Speaker), theALERT+/- amplifier (Hand-
set Loadspeaker/Alert Speaker), the EXTOUT ampli-
fier (Accessory connector output), and theARight/A L eft
Out amplifier (Headset Speaker). The single ended
Alertmode amplifier (A2) isnot usedinthisdesign. All
outputsusethe same D/A converter so only oneoutput
can beactiveat onetime. Theuser can adjust thegain
of theaudio outputswith thevolume control buttons.

The Handset Speaker is driven by PCAP' s internal
SPKRdifferentid amplifier. Followingthe spesker path
from the PCAP pins Speaker- and Speaker+, they are
routed through R34003 and R34002 respectively, and
then connected to the transducer. Off the Speaker-
path, SPKR_IN isrouted through C4002 for thein-
verting input of the speaker ampAl. SPKR_OUT1
from PCAP isrouted through C4000 and C4002 to

4-6 ©2004 Motorola, Inc.
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PCAP Audio
Figure 34. RX Audio Block
( A\
CDC_EN
-+ ALRT+
CDC_SW SPKR_OUT2 ALRT_IN
A4 EN ———— A2 ALRT-
Phone ) =
DAC E ﬂ
; ALRT-
ST_DAC_IN ST_DAC_SW L Amplitude Lol A2
T Control
L
PGA R_EN
sg(e:o MONO_SW_CTL ALEN SPKR+
R 4 SPKR_OUT1 SPKR_IN
—— Al SPKR-
AN
PGA_IN_SW A4 EN
PGA_INR I% N\ EXT_OUT
/ A4
ARIGHT_EN
;Q HS_OUT_R AR_IN ARight_Out
PGA_INL |><| 9% e — & —[ARGHD
ALEFT_EN
HS_OUT_L AL_IN ALeft_Out
— —@——ALEFT
\S 7,

Speaker- which isthe DAC output of the CODEC.
SPKR_IN and SPKR_OUT 1 will output their respec-
tive biasvoltages on these pinsduring standby times.
Thisisto maintain thevoltage across an external cou-
pling capacitor to avoid audio “pops’ when theampli-
fierisenabled.

The headset usesastandard 2.5mm stereo phonejack.
The phonewill detect the presence of astereo headset
usngHS SPKR_L of theheadset jack, whichispulled
high by R4395 and connected to the ST_COMP of
PCAP (thisisaninterrupt of PCAPwhich getssent to
MCU over the SPI bus). Thispinwill bepulledtoa
logiclow whenever the stereo headset plug isinserted
intothejack. The headset may containamomentary
switch, whichisnormaly closed andisin serieswiththe
microphone cartridge. When themomentary switchis
pressed, the bias current being supplied to the micro-
phonewill beinterrupted. The phonewill detect this
action and make an appropriate response to this ac-

tion, which could beto answer acall, endacall, or dia
thelast number from scratchpad.

TheHeadset Speaker isdriven by PCAP sinterna Left
and Right amplifier. Following the speaker path from
the PCAPpinsARight Out and ALeft_Out, they are
routed through C4356, R34304 and C4306, R34303
respectively, and then connected to the headset jack.
Off theARight _Out path, AR_IN istapped off through
CA354for theinvertinginput of theaudioampARIGHT.
Off theARight_Out path, AL_IN istapped off through
C43x4for theinvertinginput of theaudioampALEFT.

The External Speaker isconnected to pin 15 of J5000
(AUDIO_OUT ON/OFF), the accessory connector
for themobilephone. Theaudio pathisrouted through
R4400 and C4400 and connected to EXTOUT of
PCAP. TheDCleve of thisAudio_Out signal isalso
used to externally command the phonetotoggleit’s
ON/OFF state. The Audio_Out signal connects to

Draft 1.0
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PCAP sON2 pinviaR5053 to providethis capability.
WhenaDCleve of <0.4V isapplied by an accessory
for aminimum of 700 millisecondsontheAudio Out
line, the phonewill toggleit’'sON/ OFF state.

TheAlert Transducer isdriven by PCAP sALRT am-
plifier (A2). Thedert pathfromthe PCAPpinsALRT-
and ALRT+ arerouted directly totheaert transducer.
Off theALRT- path, ALRT _IN isrouted through R4201
for theinvertinginput of theaertampA2. SPKROUT2
from PCAP isrouted through C4200 and R4200 to
ALRT-whichisthe DAC output of the CODEC.

Battery Interface

Batteriesinterfaceto the main transceiver board viaa
4-pin connector (J5400). Motorolaapproved remov-
ableLithiumlonand Lithium Polymer batteriesare sup-
ported. Upon power-up, theMCU (throughit’sinte-
grated One-WireInterface Module) will interrogatethe
EPROM located inside the battery packageto deter-
mine battery characteristicsthat impact radio and charg-
ing operations. Battery validity will alsobeverified. A

Figure 35. Battery Interface Block

thermistor eement inthe battery package providestem-
perature feedback.

During normal phone operation, without acharger at-
tached, Q5400 is turned ON so that current can be
supplied from the battery to the B+ power node on the
transceiver board. Whenthe phoneis*ON’, the PCAP
IC (U3000) will enableitsinternal regulators so that
transceiver circuitry can beenabled. When the phone
is'OFF , the PCAPIC disablesitsregulatorsto dis-
ablemogt activecircuitry. Inthe OFF gtate, only mini-
mal circuitry will be connected to B+to minimize* OFF
stateleakage current.

Lithium lon/Polymer chargingisinternaly supportedin
thephone. Full ratechargingissupportedwhenavalid
full rate charger isdetected on the accessory interface
(J5000). During full rate charging, Q3966 isturned
ON so that current can be supplied from the external
sourceto B+. Q5400 will be turned OFF to discon-
nect the Battery from B+. Based on battery voltage
and radio status, charging current will be set by con-
trolling thevoltageat the gate of Q3960. A senseresis-
tor (R3961) provides current sense feedback to the

a PCAP )
EXT_B+
Q3963 C U3000
CE RAW_EXT_B+ + — ISENSE_
Conn Q\S R|ﬁ('31 Charger
OV_SENSE Q3967 ¥ l 03960 5;\ CHRGC g
le)
OV_GATE CT H;
PCAP [ o = I:.:ICRSQGO
o MIDRATE_1 | 7}5 L
u3000 [* o Q3966 > a BattSensgq
MAIN_FET R5480 CE | BATT_FDBK v
> ~ = CR3961 Conn 4 C SPI
- J: Q5401
BATT+—#> ! \
Q5400 ; o)
B+ VADG
BATT+ BATT_THERM_ | MUX
Batt
1 conn BATT_ IO
BATT_FDBK_SW POG
\ J
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charger circuit. Battery chargingwill bedisabledif an
invalid battery isdetected, if theradioistranamitting, if
temperatureistoo highor toolow, or if the battery volt-
ageistoo high.

Reduced rate charging issupported when acompatible
lower capacity charger is detected on the accessory
interface (J5000). Operation with a reduced rate
charger will not allow dead battery or * no battery’ op-
eration.

Bluetooth

The Broadcomm 2033 Single Chip Bluettoth soultion
isbeing used with thismobile phone. TheBMC2033is
aBluuetooth 1.1 compliant stand a one baseband pro-
cessor with an integrated 2.4GHz transceiver. The
baseband section controlsall bluetooth functiondityfrom
thephysicd layerstotheHCI layer. Theradio section
includes PLL, VCO, LNA, PA, upconverter,
downconverter, modul ator, demodul ator, and channel
sdectfiltering.

Figure 36. Bluetooth Block

Thefractiona- N synthesizer can support multipleref-
erence fregwuencies, including 13MHz and
15.36MHz.The UART interface between Rainbow and
BCM2033. TheSSl interface between Rainbow, PCAP
and BCM2033.

RF GSM Receiver

The RF architectureisadua modeand quad band ar-
chitecture supporting GSM at 900MHz, DCSat 1800
MHz, PCSat 1900 MHz and WCDMA at 2100 MHz.
Itisadual receiver architecturealowing s multaneous
decode of GSM and WCDMA channelsto minimize
the need for compressed mode operation. Although the
architecturesupportsdua receivers, thedesgnusesonly
asngleantennaby employing asophisticated diplexing
scheme.

TheGSM architectureisadirect launch/direct conver-
sion architecturebuilt around theMagic LV and LIFE
IC's. TheLIFEICisadirect conversion receiver which
converts GSM/DCS/PCSRF signalstoanalog | & Q.

a BLUETOOTH )
T_RF_ANT IC uP Unit BLUE_HOST WAKE* |
U5600 (UPU) BLUE_WAKE®
# BLUE_CLK_EN* >
USB_DP »| HELEN
2 4GHz Bluetooth gy USB_DM >
Transceiver +® Baseband Core
(BBC) Peripheral
Transport Unit
(PTU) POG
I ASAP_RXD
ASAP_TXD
ASAP_FS PCAP
ASAP_CLK
Frequency Power
Synthesizer | Management Unit g SLKB32. 708K
(PMU) < REF_OSC_15_36M Harmony
& Lite
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Figure 37. LIFE Block
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Filter
RX_VCO_OUT
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Receiveanalogl & Qisconvertedtodigitd sgnasand
fed tothe DSPwithin Rainbow by theMagic LV.

The received signal from the antennais fed to the
FEM (Front End M odul€) through antennamatching
components. The FEM is used to route a particular

Figure 38. FEM Block
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band (GSM, DCSor PCS) toit’sproper RX and TX
path. Band selection is done by control lines
N _BAND l1andN BAND 0 G Modeselectionis
doneby control linesHL_TX_ENandRX_EN_LIFE.

Oncethereceived signal passesthroughthe FEM, itis
fed into one of threetransformers, depending onthe
band, for differential conversonwhichisthenfedinto
theLIFEIC (U625). TheLIGEisaLow IFFront End
completereciever for GSM/DCSPCS. Thefollowing
liststhe key componentswithinthe LIFEIC.

Four LNAswith balanced inputs

Two quadrature mixer paths

Threeintegrated RX VCOsat 4 GHz
Bufferred VCO output

SPI busfor AGC, transformer match, VCO
control, and band switching

. All sgndswithinthel C aredifferentia

4-10
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Thedifferentia recelvesignd isfedintoaLNA,AGC
amplifier, RF detector, and mixer. Themixer output will
bethedifferentia 1Q signaswhicharesenttotheMagic
IC.

Theintegrated VCOswithintheLifelC providesthe
channd sdlectivity functionfor thereceivesigna spass-
ing throughthe LIFE IC. TheVCO frequency iscon-
trolled by theRX_VTUNE line. For proper frequency
stabalization, thegenerated VCO signd isfedtoaPLL
viaRX_VCO_OUT.

TheMagicLV ICwill providedigita conversion of the
received | Q signalswhich arethen sent over the SPI
busto the baseband section. Thefollowing providesa
functiona overview of MAGICLV.

AGC control for thePMA andAMP
Level detector for the SigmaDeltaM odul ator
overload - not used

° High dynamic range band pass Sigma Delta
Modulator converter
Complex mixer for theactiveimageregection
Programmable and phaseabledigita IFtoim-
proveimagerejection
Dual Port modulation
All TX power control functionditiesexcept for
RF detection
Faster PLL lock timeand DC adapt time
Superfilter and four tracking regulatorsto power
themainVCOandIC

° Auxiliary SPI buswhichalowsthe processorto
communicate with only one deviceto control
other RFICssuchastheLIFE
Greater AGC freedynamicrange
10bit AOC DAC for greater resolution

RF GSM Transmitter

Any TX datathat needsto be sent will betransmitted
fromthe POG ICtotheMagicLV viathe SSl bus. The
datareceived through the SSI busis sampled by se-
lecting 1 of 16 GM SK waveformsfound in the Look-
up TableROM. Thiswaveformwill then betheinput
toa9-bit D/A, whichwill output an anal og format that
followsthewaveform. Thissignd isthencoupledintoa
loopfilter to add in the higher frequency componentsof
themodulation which may have been attenuatedinthe
main PLL path. Thiswill dlow theuseof alower band-
width main PLL toimprovethe spectral purity of the
transmitsgnd.

Theloopfilter isdesigned asan active devicethat re-
actsto changesin output frequency of the MAGIC
modulated charge pump and in additionto performing
the*smoothing’ function to stop any discrepanciesin
CPvoltagebeingfedtothe TX VCO, it d'so addsthe
high frequency modulation componentsfrom the dual
port modulation output.

The Charge Pump voltageisnow fedtothe TX VCO
U570. The TX VCO is controlled by a number of
signals. The operating band is selected using the
N_BAND_OandN_BAND_1 control lines. Asample
of thegenerated TX VCOisfed back out on PROUT

Figure 39. GSM TX VCO

a N\
GSM_EXC EN
GSM _EXC EN
U570
= TXVEO TX_LOW_R
Decoder “> | /|
N_BAND_0O
N_BAND_1 GSM vco
/-\J TX_HI_RHA
CP_TX | Loop Tank _HI_|
Filter | Ckt >
GPO3 f (\J
TX_VCO PRSC DCS/PCS VCO
SF_OUT
\\ Y

Draft 1.0

©2004 Motorola, Inc. 4-11



Theory of Operation
RF WCDMA Receiver

A835

to be used within the MAGICLYV as part of the TX
PLL.

TheTX VCOsdgnd isthenplitintothe2 buffers, which
are independently switched on or off by the signals
N_GSM_EXC_EN & GSM_EXC_EN, which will
allow output of the TX output frequency into the cor-
rect path. TheTX signa istheninjectedintoaDua PA.
Band selectionfor the PA isdonewithN_BAND _0.
Thegain of the PA isadjusted withAOC_DRIVE.

The automatic output design consists of apower de-
tector, detector ADC, and TX IF AOC. The power
detector U801 couplesthe radiated power from the
output of the PA and then rectifiesitintoaDC level
(DET_AOC). DET_AOC isthen sent to acompara-
tor integrated intheMagicLV | C. The comparator will
comparethe DET_AOC voltage, controllingthegain
of thePA, tothesampled voltageat DET_AOC. Any
difference in voltage will be applied to the
AOC_DRIVE, thus, correctly tuning the PA power
levd.

Figure 40. GSM TX VCO

a )
PA_BATT+
X LOW RF, U801
v usoo YN DCS_PCS_TX

TX HI RF,, l_rwv*\_l
IAOC DRIVE> YY YL GSM_TX

N BAND 0>

Yy )
< DET AOC é é
DET_REF

\\ Y,

RF WCDMA Receiver

The WCDMA receiver architechture consists of dual
conversion, zero-IF receiver which is built around
MAX 2396, andtheHarmony LitelCs. TheMAX 2396
providesthefirst conversionto providethereceive lF
and convertsthereceivelFsigna intoanalog 1& Q sig-
nalswhich arefedinto Harmony L ite.

TheMax2396 (U300) isafully integrated direct-con-
versionreceiver |C family for WCDMA applications,
targeting theemerging 3GPP market.

The Max2396 provides a complete solution for the
3GPP WCDMA FDD receiver (2110-2170MHz,
3.84Mcps) from antenna to baseband 1/Q outputs,
eliminating theuse of an off-chip I|F SAW filter and of
RFVCO.

Figure 41. MAX2396 Block

N

C\IB_ASPI_CLK
>
B_ASPI_DATA SPI
MAX2391_CS *|Interface

—| T300 |

FL300
RX_RF_ATTEN
>
>
WCDMA_RX

RX_PRE_1 AGC

<
RX_PRE_2 | +3 [
IF_ATTEN

RX_CP

REF_15_36
-
»>

\§ J

WB_RXI

WB_RXIX

MAX2396_IDLE*|

MAX2396_SHD
<

*

WB_RXQ

WB_RXQX

TheMAX2396 receiver |C hasover 90 dB of dynamic
gain control, partitioned between RF and baseband
sections. It consistsof an ultra-low current LNA with
on-chip output matching and two-step gain modes. The
zero-IF demodulator hasadifferentia circuit topology
for best input IP2 and for minimum LO leakage to
receiver'sinput. The channel selectivity isdonecom-
pletely in the baseband section of thereceiver with an

4-12 ©2004 Motorola, Inc.
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on-chiplow-passfilter. TheAGC section hasover 50dB
of gaincontrol range. L O quadraturegeneraionisdone
on-chiptrough adivide-by-2 prescaler. The DC-off set
cancellationinthel/Q baseband channelsisdonefully
on-chipusingaDC servoloop connected over theAGC
section. For large DC-offsetstrangents, very fast set-
tling timeisobtain by automatic optimization of thetime-
constant of the DC-offset cancellation circuit.

TheAGC ensuresthat the l/Q inputsto HARMONY
LITEareat constant signa level. The IF_AGClineis
controlled by HARMONY _LITEwithaDC control
rangeof 1.2V to 2.1V.

TheMAX2396 includesa3-wireserial busfor PLL
programming and for configuring thedifferent receiver
modes. TheMAX2396 SHDN* lineisused for full
deviceshutdownandtheMAX2396 ILDE* lineisused
for deviceidlemode.

RX_RF_ATTEN controlsthe LNA gain control pin of
the MAX2396(U300), alowing high gain mode op-
erationfor low RF signal conditionsandlow-gain mode
for high RF signa conditions. IF_ATTEN controlsthe
mixer gain control pinof the MAX2396, dlowing high
gain mode operation for low |F signalsand low gain
modefor highlFsignals.

The MAX2396 VCO frequency is controlled by an
externd phaselock loop (PLL) synthesizer foundinthe
Harmony Lite. The VCO output frequency at
RX_PRE landRX_PRE 2isthroughadivide-by-3
prescalar. TheV CO output signal isthenfedinto the
PLL synthesizer foundintheHarmony Lite. . Thein-
ternal phase detector within Harmony Litedrivesthe
charge pump, RX_CP. TheRX_CPlinedrivesthetun-
ableresonant network, atering theV CO frequency and
closingtheloop.

Thel& Q signasgo through adifferential convertion
prior to being fedintothe Harmony Lite. TheHarmony
Litewill then convert theanadog 1& Q signalsinto digi-

tal. Thefollowinglistsssome WCDMA receivefunc-
tionsof theHarmony Lite.

Autonomous mixed-modeAGC loop

Digita DC offset correction
Gain/Phaseequalization

Interleaved 6-bit paralel 1Q samplesto WCSP
latched at 30.72MHz

Thedigitd & Qsignalswill then befedintothe WCSP
module of the POG where RX hit rate datais con-
verted to chip rate data.

RF WCDMA Transmitter

TheWideband architectureisadual conversion archi-
tecture built around the Harmony Lite, aMAXIM IC
and the WCSP (Wideband CDMA Signal Processor),
whichisintegrated inthePOGIC. TheMAXIM ICup
mix the RF signalsand modulateandog 1 & Q. TheHar-
mony Litel C convertsbetweenanalogl& Qsignadsand
chip ratedata. The WCSP providestheinterface be-
tween the RF sections and the DSP within the POG,
The WCSP converts between chip rate dataand TX
bit rate data.

TX datathat needsto be sent will betransmitted from
the POG through the WCSP and then Harmony L.ite.
TheHarmony Litewill transmita300mV ppdifferencia
TXI and Qsignal totheMAX23951CwithaDCbias
of 1.4V.

TheMAX2395isafully monalithic quasi-direct modu-
lator IC for usein WCDMA/UMT Stransmitters. The
quasi-direct modul ation architecture reduces system
cost, component count, and board space compared to
transmittersusing IF SAW filter with IFVCO and I F
synthesizer blocks.

TheMAX2395includes|/Q baseband filters, anIF I/
Q modulator with VGA, afully monolithic VCO with

Draft 1.0
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PLL, aup-converter mixer with VGA, and a power
amplifier driver. Thedifferential baseband 1/Q signals
are modulated onto a variable-1F carrier in the 384
396MHz band; ThelF signal isthen up-converted to
the 1920 - 1980M Hz band. On-chip Imagerejection
inthe 2688 - 2772 MHz frequency band isdonewith

Figure 42. MAX2395 Block
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anintegrated notch filter. TheRFVGA and IFVGA
provideanomina 90dB of output power control. The
useof the quasi-direct modulator scheme ensures ex-
cellent carrier suppression over thetota power control
range. In addition, only oneon-chip VCO and onein-

Figure 43. WCDMA PA Block

teger-N PLL are needed to generate both LO signals
for the IF and RF sections. The on-chip component
meatching by monalithicintegrationat | F frequenciesre-
aultsinexcelent phaseaccuracy and amplitudebaance.

ThePLL operationisprogrammed by |oading dataon
the SPI/Microwire compatible 3-wire serial bus. In
addition, the WCDMA required compressed mode can
be selected viaan external IDLE pin.

The Power amplifier hasagain from 28to 32 dB for
maximum power. During low power mode, thegain of
the PA is controlled with TXDAC3 and TXDACA4.
TXDAC2isusedto control theload switchfor switch-
ing to high and low power modes.

Theamplified WCDMA carrier isfed into aRF cou-
pler device which hasan integrated RF detector. An
RF detect and Temp Comp signal will bereported to
Rainbow for computing of RF out; used only at high
end of thetransmitter range.

Theisolator providesastable PA load. It a so protects
the PA from interfering with other frequency bands. Fi-
nally, it gaurdsagainst IM productsbeing produced by
thetransmitter and affecting receiver circuits.

@ BATT+ )
U400 Interstage
PA2001_5W Match
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/| RF Match Match
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Service
Diagrams

Introduction

Theservicediagramswere carefully prepared toalow
aMotorolacertified technician to easily troubleshoot
cellular phonefailures. Our professional staff provided
directiond |abels, color coded traces, measurement val-
uesand other guidelinesto help atechnician trouble-
shoot acellular phonewith speed and accuracy.

Weworked hard intrying to provide the best service
diagrams, therefore, to avoid cluttered diagrams, we
may exclude some componentsfrom theservicedia-
grams. Our professional staff carefully selected to ex-
cluded componentsthat areunlikely tofail.

Test Point Measurements

Themeasurementslabeled ontheservicediagramsare
approximatevaluesand may vary dightly. Thesemea-
surements are dependent on the accuracy of thetest
equipmen.

Itisstrongly recommended that thetest equipment cali-
bration schedule befollowed as stated by the manufac-
turer. RF probes should be calibrated for each frequency
inwhich testsare going to be performed.

Thetypesof probesused will a so affect measurement
values. Test probesand cables should betested for RF
lossesand | oose connections.

Becauseof the sensitivity of RF, measured readingswill
begreatly affectedif they’ retakenin certainlocations.
To get themost accurate readings, take measurements
nearest to thelabel ed measurement onthe servicedia-
gram.

Diagrams

Allillugrated diagramsrel atetothelatest avalablehard-
ware during development of thisdocument. Somedia
gramsmay deviatedightly indesignwhen comparedto
actual field returns. Please contact your local Motorola
service support center for document updatesthat may
relateto current designs.

Thefollowing diagramsareillustrationinthissection,

. Board Layout Side 1
. Board Layout Side 2
. Signd FHow Diagram
. Schematic Diagrams

Draft 1.0
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Figure 45. Layout Side 2
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Figure 46. Signal Flow - Side 1
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Figure 47. Signal Flow - Side 2
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Parts List

Introduction

Motorolamaintainsapartsofficestaffed to processparts
orders, identify part numbers, and otherwiseassstin
themaintenanceand repair of MotorolaCellular prod-
ucts.

Ordersfor all partslisted in thisdocument should be
directedtothefollowing Motorolalnternational Logis-
ticsDepartment:

To order partsplease usethefollowing link:

https.//wissc.motorola.com/wissc_root/main/BrowserOK .html

(PasswordisRequired)

For information on ordering parts please contact EMEA
at +49 461 803 1638.

When ordering replacement parts or equipment infor-
mation, the completeidentification number should be
included. Thisappliesto dl components, kits, and chas-
gs

If the component part number isnot known, the order
shouldincludethenumber of the chassisor kit of which
itisapart, and sufficient description of the desired com-
ponent toidentify it.

Draft 1.0 ©2004 Motorola, Inc.
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Parts List A835

Electrical Parts List

Electrical Parts List

Thefollowingtableliststheelectrical partslistfor the

A835 UMTS/GSM handset.

Table 11. Electrical Parts List
Reference Part Description
Number Number

C003 2113743N22 CAP, 6.8pF
C050 2409377M11 IDCTR, 39nH
C052 2409377M02 IDCTR, 3.9nH
CO054DNP 2113743N50 CAP, 100pF
Co61 2113743N26 CAP, 10pF
C062 2113743N37 CAP, 30pF
C063 2113743N26 CAP, 10pF
C064 2113743N26 CAP, 10pF
C065 2113743N26 CAP, 10pF
C066 2113743N26 CAP, 10pF
Cc101 2113928P04 CAP, 1.0uF
C102 2113928P04 CAP, 1.0uF
C103 2113928P04 CAP, 1.0uF
C104 2113743L17 CAP, 1000pF
C105 2113743L17 CAP, 1000pF
C106 2113928N01 CAP, 0.1uF
C107 2113743N28 CAP, 12pF
C1029DNP 2113743M24 CAP, 0.1uF
C110 2113928C04 CAP, 4.7uF
Cl112 2113928P04 CAP, 1.0uF
C113 2113928P04 CAP, 1.0uF
c114 2113928P04 CAP, 1.0uF
C115 2113743L17 CAP, 1000pF
C116 2113928N01 CAP, 0.1uF
Cc117 2113928N01 CAP, 0.1uF
Cc118 2113928C04 CAP, 4.7uF
C119 2113928N01 CAP, 0.1uF
C120 2113928N01 CAP, 0.1uF
Cc121 2113928N01 CAP, 0.1uF
Cc122 2113928N01 CAP, 0.1uF
C123 2113928N01 CAP, 0.1uF
Cl124 2113928N01 CAP, 0.1uF
C125 2113928C04 CAP, 4.7uF
C126 2113928C04 CAP, 4.7uF
c127 2113928N01 CAP, 0.1uF
C128 2113928C04 CAP, 4.7uF
C130 2113928N01 CAP, 0.1uF
C131 2113743L41 CAP, .01uF

5-2 ©2004 Motorola, Inc. Draft 1.0




Service Manual (Level 3)

Parts List

Electrical Parts List

Table 11. Electrical Parts List - cont’d

Reference Part Description
Number Number

C132 2113743141 CAP, .01uF
C133 2113743117 CAP, 1000pF
C140 2113743E10 CAP, .033uF
C141 2113743121 CAP, 1500pF
C156 2113743N34 CAP, 22pF
C157 2113743N34 CAP, 22pF
C200 2113743141 CAP, .01uF
C201 2113743N09 CAP, 2pF
C202 2113743N28 CAP, 12pF
C203 2113743N50 CAP, 100pF
C204 2113743N50 CAP, 100pF
C205 2113743117 CAP, 1000pF
C206 2113743141 CAP, .01uF
cau 2113743117 CAP, 1000pF
C213 2113743141 CAP, .01uF
C214 2113743N26 CAP, 10pF
C215 2113743M24 CAP, 0.1uF
C216 2113743148 CAP, .022uF
c217 2113743125 CAP, 2200pF
c218 2113743N26 CAP, 10pF
C212DNP 2113743117 CAP, 1000pF
C220 2113743117 CAP, 1000pF
c221 2113743N26 CAP, 10pF
C297 2113947E01 CAP, .01uF
C300 2113743141 CAP, .01uF
C301 2113743N26 CAP, 10pF
C302 2113743N26 CAP, 10pF
C303 2113743N26 CAP, 10pF
C306 2113743N18 CAP, 4.7pF
C309 2113743141 CAP, .01uF
c3n 2113743117 CAP, 1000pF
C312 2113743N50 CAP, 100pF
C313 2113743141 CAP, .01uF
C317 2113743N50 CAP, 100pF
C360 2113743141 CAP, .01uF
C361 2113743141 CAP, .01uF
C3960DNP 2113743135 CAP, 5600pF
C413 2113743N28 CAP, 12pF
C4105DNP 2113743N38 CAP, 33pF
C420 2113743N30 CAP, 15pF
c421 2113743141 CAP, .01uF
C422 2113743G26 CAP, 4.7uF
C425 2113743N28 CAP, 12pF
C4202DNP 2113743113 CAP, 680pF

Draft 1.0

©2004 Motorola, Inc.
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Parts List A835
Electrical Parts List
Table 11. Electrical Parts List - cont’d
Reference Part Description
Number Number

C4303DNP 2113743N38 CAP, 33pF
C4307DNP 2113743N38 CAP, 33pF
C4352DNP 2113743N38 CAP, 33pF
C4389DNP 2113928P04 CAP, 1.0uF
c441 2113743L41 CAP, .01uF
C444 2113743L41 CAP, .01uF
C445 2113743N50 CAP, 100pF
C448 2113743N26 CAP, 10pF
C449 2113743L41 CAP, .01uF
C4402DNP 2113743N26 CAP, 10pF
C442DNP 2113743N50 CAP, 100pF
C443DNP 2113743N50 CAP, 100pF
C450 2113743N30 CAP, 15pF
C452 2113743N30 CAP, 15pF
C455 2113743L09 CAP, 470pF
C462 2113743N30 CAP, 15pF
C502 2113743N14 CAP, 3.3pF
C503 2113743L01 CAP, 220pF
C504 2113743L13 CAP, 680pF
C505 2113741F45 CAP, 6800pF
C506 2113743L41 CAP, .01uF
C507 2113743N50 CAP, 100pF
C509 2113743N50 CAP, 100pF
C508DNP 2113743N01 CAP, 0.5pF
C510 2113743M24 CAP, 0.1uF
C511 2113928C03 CAP, 1.0uF
C513 2113743L41 CAP, .01uF
C514 2113743L41 CAP, .01uF
C515 2113743L41 CAP, .01uF
C516 2113928C03 CAP, 1.0uF
C517 2113743L17 CAP, 1000pF
C518 2113947E01 CAP, .01uF
C512DNP 2113743N16 CAP, 3.9pF
C520 2113928C04 CAP, 4.7uF
C521 2113928C04 CAP, 4.7uF
C522 2113928C04 CAP, 4.7uF
C523 2113928C04 CAP, 4.7uF
C524 2113743N34 CAP, 22pF
C525 2113743N28 CAP, 12pF
C526 2113743N32 CAP, 18pF
C527 2113743N32 CAP, 18pF
C528 2113743N37 CAP, 30pF
C534 2113743N34 CAP, 22pF
C535 2113743L17 CAP, 1000pF
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Parts List

Electrical Parts List

Table 11. Electrical Parts List - cont’d

Reference Part Description
Number Number

C536 2113743141 CAP, .01uF
C537 2113928C04 CAP, 4.7uF
C538 2113928P04 CAP, 1.0uF
C539 2113743141 CAP, .01uF
C5300DNP 2113743F18 CAP, 2.2uF
C5301DNP 2113928E03 CAP, 2.2uF
C5302DNP 2113743F18 CAP, 2.2uF
C540 2113743141 CAP, .01uF
C541 2113743141 CAP, .01uF
C543 2113928P04 CAP, 1.0uF
C545 2113928P04 CAP, 1.0uF
C546 2113928P04 CAP, 1.0uF
C554 2113743101 CAP, 220pF
C555 2113743105 CAP, 330pF
C556 2113743105 CAP, 330pF
C5501DNP 2113743N26 CAP, 10pF
C5502DNP 2113743N26 CAP, 10pF
C550DNP 2113743N42 CAP, 47pF
C551DNP 2113743N42 CAP, 47pF
C552DNP 2113743N42 CAP, 47pF
C570 2113743M24 CAP, 0.1uF
C571 2113743N50 CAP, 100pF
C572 2113743119 CAP, 1200pF
C573 0888600M19 CAP, 3300pF
C576 2113743L05 CAP, 330pF
C577 2113743N28 CAP, 12pF
C578 2113743N28 CAP, 12pF
C579 2113743N37 CAP, 30pF
C580 2113743M24 CAP, 0.1uF
C581 2113743N37 CAP, 30pF
C582 2113743N09 CAP, 2pF
C583 2113743N17 CAP, 4.3pF
C600 2113743N34 CAP, 22pF
C601 2113743N13 CAP, 3pF
C602 2113743141 CAP, .01uF
C604 2113743L05 CAP, 330pF
C605 2113743L05 CAP, 330pF
C606 2113743N54 CAP, 150pF
C607 2113743L05 CAP, 330pF
C608 2113743L05 CAP, 330pF
C609 2113743N54 CAP, 150pF
C6017DNP 2113743N09 CAP, 2pF
C614 2311049A76 CAPP, 2.2uF
C615 2113743N36 CAP, 27pF
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C6102DNP 2113743N38 CAP, 33pF
C6103DNP 2113743N38 CAP, 33pF
c677 2113743N36 CAP, 27pF
C678 2113743N36 CAP, 27pF
C679 2113743N36 CAP, 27pF
C680 2113743N36 CAP, 27pF
C681 2113743N36 CAP, 27pF
C682 2113743N36 CAP, 27pF
C684 2113928C03 CAP, 1.0uF
C685 2113743L41 CAP, .01uF
C686 2113928C03 CAP, 1.0uF
C800 0662057M01 RES, 0
C801 2113743N28 CAP, 12pF
C807 2113743N37 CAP, 30pF
C849 2113743N28 CAP, 12pF
C850 2113743N28 CAP, 12pF
C851 2113743N38 CAP, 33pF
C852 2113743N32 CAP, 18pF
C860 2113743E20 CAP, 0.1uF
C861 2113743N26 CAP, 10pF
C862 2113743E20 CAP, 0.1uF
C863 2113743N26 CAP, 10pF
C864 2113743G26 CAP, 4.7uF
C865 2113743E20 CAP, 0.1uF
C866 2113743E20 CAP, 0.1uF
C867 2113743N30 CAP, 15pF
C868 2113743N30 CAP, 15pF
C1001 2113947H01 CAP, 0.1uF
C1002 2113947H01 CAP, 0.1uF
C1003 2113947H01 CAP, 0.1uF
C1004 2113947H01 CAP, 0.1uF
C1005 2113947H01 CAP, 0.1uF
C1006 2113743M24 CAP, 0.1uF
C1007 2113743M24 CAP, 0.1uF
C1008 2113947H01 CAP, 0.1uF
c1011 2113947H01 CAP, 0.1uF
C1012 2113743M24 CAP, 0.1uF
C1013 2113743M24 CAP, 0.1uF
C1014 2113743M24 CAP, 0.1uF
C1016 2113947H01 CAP, 0.1uF
Cc1017 2113947H01 CAP, 0.1uF
C1019 2113743M24 CAP, 0.1uF
C1021 2113743M24 CAP, 0.1uF
C1022 2113743M24 CAP, 0.1uF
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C1024 2113743M24 CAP, 0.1uF
C1025 2113743M24 CAP, 0.1uF
C1027 2113947H01 CAP, 0.1uF
C1028 2113743M24 CAP, 0.1uF
C1030 2113743M24 CAP, 0.1uF
C1033 2113743M24 CAP, 0.1uF
C1036 2113947H01 CAP, 0.1uF
C1038 2113743M24 CAP, 0.1uF
C1039 2113947H01 CAP, 0.1uF
C1040 2113743M24 CAP, 0.1uF
C1042 2113743M24 CAP, 0.1uF
C1045 2113947H01 CAP, 0.1uF
C1046 2113743M24 CAP, 0.1uF
C1047 2113743M24 CAP, 0.1uF
C1091 2113928P04 CAP, 1.0uF
C1300 2113743M24 CAP, 0.1uF
C1301 2113743M24 CAP, 0.1uF
C1302 2113743M24 CAP, 0.1uF
C1304 2113743M24 CAP, 0.1uF
C1305 2113743M24 CAP, 0.1uF
C1306 2113743M24 CAP, 0.1uF
C1307 2113743M24 CAP, 0.1uF
C1308 2113743M24 CAP, 0.1uF
C1309 2113743M24 CAP, 0.1uF
C1310 2113743M24 CAP, 0.1uF
C1402 2113743M24 CAP, 0.1uF
C1403 2113743M24 CAP, 0.1uF
C1404 2113743M24 CAP, 0.1uF
C1405 2113743M24 CAP, 0.1uF
C1406 2113743M24 CAP, 0.1uF
C1500 2113743M24 CAP, 0.1uF
C1501 2113743M24 CAP, 0.1uF
C1502 2187893N01 CAP, 1.0uF
C3000 2113928C12 CAP, 10uF
C3001 2113928C12 CAP, 10uF
C3100 2113928C12 CAP, 10uF
C3101 2113928C12 CAP, 10uF
C3150 2113928C04 CAP, 4.7uF
C3200 2113928C12 CAP, 10uF
C3201 2113928C12 CAP, 10uF
C3204 2113743141 CAP, .01uF
C3205 2113928C04 CAP, 4.7uF
C3207 2113928C12 CAP, 10uF
C3208 2113743N42 CAP, 47pF
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C3210 2113928C12 CAP, 10uF
C3212 2113928R03 CAP, 0.47uF
C3250 2113928C04 CAP, 4.7uF
C3300 2113928C04 CAP, 4.7uF
C3350 2113928C12 CAP, 10uF
C3400 2113928C12 CAP, 10uF
C3401 2113928C12 CAP, 10uF
C3402 2113743M24 CAP, 0.1uF
C3450 2113928C04 CAP, 4.7uF
C3500 2113928C12 CAP, 10uF
C3501 2113928C12 CAP, 10uF
C3550 2113928C04 CAP, 4.7uF
C3560 2113928C12 CAP, 10uF
C3561 2113928C12 CAP, 10uF
C3562 2113743M24 CAP, 0.1uF
C3600 2113928C04 CAP, 4.7uF
C3601 2113743M24 CAP, 0.1uF
C3650 2113928C04 CAP, 4.7uF
C3651 2113743M24 CAP, 0.1uF
C3652 2113947B05 CAP, 33pF
C3660 2113743M24 CAP, 0.1uF
C3661 2113743M24 CAP, 0.1uF
C3670 2113743M24 CAP, 0.1uF
C3673 2113743L41 CAP, .01uF
C3701 2113928C12 CAP, 10uF
C3702 2113928N01 CAP, 0.1uF
C3703 2113928C12 CAP, 10uF
C3704 2113743N26 CAP, 10pF
C3801 2113928C04 CAP, 4.7uF
C3850 2113928C04 CAP, 4.7uF
C3851 2113928C04 CAP, 4.7uF
C3950 2113928C04 CAP, 4.7uF
C3962 2113743M24 CAP, 0.1uF
C3980 2113928C03 CAP, 1.0uF
C3983 2113743N30 CAP, 15pF
C3984 2113743N30 CAP, 15pF
C4000 2113743M24 CAP, 0.1uF
C4002 2113743L21 CAP, 1500pF
C4003 2113743N38 CAP, 33pF
C4007 2113743N38 CAP, 33pF
C4009 2113947B05 CAP, 33pF
C4100 2113928P04 CAP, 1.0uF
C4102 2113928P04 CAP, 1.0uF
C4160 2113743N38 CAP, 33pF
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C4161 2113743N26 CAP, 10pF
C4198 2113743M24 CAP, 0.1uF
C4199 2113947H01 CAP, 0.1uF
C4200 2187893N01 CAP, 1.0uF
C4203 2113743N38 CAP, 33pF
C4204 2113743N38 CAP, 33pF
C4207 2113743N38 CAP, 33pF
C4208 2113947805 CAP, 33pF
C4209 2113743N38 CAP, 33pF
C4210 2113928C04 CAP, 4.7uF
C4300 2113743N26 CAP, 10pF
C4304 2113947E01 CAP, .01uF
C4306 2311049A89 CAPP, 22uF
C4355 2113947805 CAP, 33pF
C4356 2311049A89 CAPP, 22uF
C4390 2113743M24 CAP, 0.1uF
C4392 2113743N40 CAP, 39pF
C4393 2113743N40 CAP, 39pF
C4395 2113743M24 CAP, 0.1uF
C4400 2113928P04 CAP, 1.0uF
C4401 2113743M24 CAP, 0.1uF
C4500 2113743M24 CAP, 0.1uF
C4501 2113743N38 CAP, 33pF
C4502 2113928C04 CAP, 4.7uF
C4550 2113743125 CAP, 2200pF
C4551 2113743141 CAP, .01uF
C5000 2113743M24 CAP, 0.1uF
C5002 2113947805 CAP, 33pF
C5004 2113743M24 CAP, 0.1uF
C5005 2113928P04 CAP, 1.0uF
C5007 2113743M24 CAP, 0.1uF
C5050 2113743M24 CAP, 0.1uF
C5051 2113928P04 CAP, 1.0uF
C5103 2113743N38 CAP, 33pF
C5104 2113743N38 CAP, 33pF
C5105 2113743N38 CAP, 33pF
C5106 2113743N38 CAP, 33pF
C5107 2113743N38 CAP, 33pF
C5108 2113743N38 CAP, 33pF
C5109 2113743N38 CAP, 33pF
C5110 2113743N38 CAP, 33pF
cs111 2113743N38 CAP, 33pF
C5112 2113743N38 CAP, 33pF
C5113 2113743N38 CAP, 33pF
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C5114 2113743N38 CAP, 33pF
C5115 2113743N38 CAP, 33pF
C5116 2113743L35 CAP, 5600pF
C5117 2113743L35 CAP, 5600pF
C5203 2113743N38 CAP, 33pF
C5204 2113743N38 CAP, 33pF
C5205 2113743N38 CAP, 33pF
C5208 2113743N38 CAP, 33pF
C5209 2113743N38 CAP, 33pF
C5250 2113743M24 CAP, 0.1uF
C5253 2113743M24 CAP, 0.1uF
C5255 2113743M24 CAP, 0.1uF
C5256 2113743M24 CAP, 0.1uF
C5303 2113928P04 CAP, 1.0uF
C5310 2113743N46 CAP, 68pF
C5311 2113743L25 CAP, 2200pF
C5401 2113743L41 CAP, .01uF
C5402 2113743M24 CAP, 0.1uF
C5405 2113743L41 CAP, .01uF
C5410 2113928C12 CAP, 10uF
C5412 2113928C12 CAP, 10uF
C5503 2113743N26 CAP, 10pF
C5505 2113743N26 CAP, 10pF
C5600 2113743L17 CAP, 1000pF
C5602 2187906N01 CAP, 4.7uF
C5700 2113743N38 CAP, 33pF
C6000 2113743M24 CAP, 0.1uF
C6001 2113743M24 CAP, 0.1uF
C6002 2113743M24 CAP, 0.1uF
C6003 2113743F18 CAP, 2.2uF
C6004 2113743M24 CAP, 0.1uF
C6005 2113743L41 CAP, .01uF
C6006 2113743L17 CAP, 1000pF
C6007 2113743N28 CAP, 12pF
C6008 2113743M24 CAP, 0.1uF
C6009 2113743M24 CAP, 0.1uF
C6010 2113743N28 CAP, 12pF
C6011 2113743N26 CAP, 10pF
C6012 2113743N01 CAP, 0.5pF
C6013 2113743N11 CAP, 2.4pF
C6014 2113743M24 CAP, 0.1uF
C6015 2113743M24 CAP, 0.1uF
C6019 2113928N01 CAP, 0.1uF
C6050 2113743L09 CAP, 470pF
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C6051 2113743M24 CAP, 0.1uF
C6054 2113743109 CAP, 470pF
C6055 2113743109 CAP, 470pF
C6056 2113743109 CAP, 470pF
C6057 2113743F18 CAP, 2.2uF
C6061 2113743N42 CAP, 47pF
C6062 2113743113 CAP, 680pF
C6063 2113743141 CAP, .01uF
C6066 2113928P04 CAP, 1.0uF
C6067 2113743N03 CAP, 1pF
C6068 2113743N32 CAP, 18pF
C6069 2113743N32 CAP, 18pF
C6070 2113743109 CAP, 470pF
C6073 2113743N52 CAP, 120pF
C6074 2113743N32 CAP, 18pF
C6075 2113743109 CAP, 470pF
C6076 2113743109 CAP, 470pF
C6100 2113743101 CAP, 220pF
C6101 2113928C12 CAP, 10uF
C6105 2113743M24 CAP, 0.1uF
C7501 2113928N01 CAP, 0.1uF
C7502 2113928N01 CAP, 0.1uF
C7503 2113928N01 CAP, 0.1uF
C7504 2113947H01 CAP, 0.1uF
C7506 2113928N01 CAP, 0.1uF
C7507 2113928N01 CAP, 0.1uF
C7508 2113928N01 CAP, 0.1uF
C7509 2113928N01 CAP, 0.1uF
C7510 2113928N01 CAP, 0.1uF
C7511 2113928N01 CAP, 0.1uF
C7512 2113928N01 CAP, 0.1uF
C7513DNP 2113928N01 CAP, 0.1uF
C7900 2113928C12 CAP, 10uF
C7914 2113928N01 CAP, 0.1uF
C7915 2113928N01 CAP, 0.1uF
C7917 2113743N30 CAP, 15pF
C7918 2113743N30 CAP, 15pF
C7919 2113743N30 CAP, 15pF
C7922 2113743N42 CAP, 47pF
C7923 2113743N42 CAP, 47pF
C7925 2113743N40 CAP, 39pF
C7926 2113743N40 CAP, 39pF
C7927 2113743N30 CAP, 15pF
C7928 2113743N36 CAP, 27pF
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C7932 2113928C03 CAP, 1.0uF
C7933 2113743M24 CAP, 0.1uF
C7934 2113928C12 CAP, 10uF
C7935 2113928E03 CAP, 2.2uF
C7938 2113743N30 CAP, 15pF
C7939 2187893N01 CAP, 1.0uF
C900DNP 2113743N28 CAP, 12pF
C901DNP 2113743N42 CAP, 47pF
C902DNP 2113743N42 CAP, 47pF
C903DNP 2113743N42 CAP, 47pF
CR3000 4809924D18 RB520S-30
CR3100 4809653F02 MBRM120T3
CR3960 4809653F02 MBRM120T3
CR3961 4809653F02 MBRM120T3
CR5401 4809948D42 RB751V40
CR7500 4809606E08 RB715F
D5000 4809948D42 RB751V40
D852DNP 4809496B11 QSMG-H799
E100 SHORT_RES0402 SHORT
E101 SHORT_RES0402 SHORT
E102 SHORT_RES0402 SHORT
E103 SHORT_RES0402 SHORT
E901 SHORT_RES0402 SHORT
FLOO1 4889695112 ASM3201B
FLO002 9109674L20 S0351
FLOO3 9109674121 CF61A5601
FL300 9109239M28 SAF2G14KB0
FL401 9109239M16 SAF1G95KB0
FL404 5888234M01 34M01
FL500 9188695K04 95K04
FL510 4889767N01 FLTR
FL800 9109674L17 74117
FL4000 4889526103 FLTR
FL4300 488952604 FLTR
FL6050 9109239M26 855969
FL6051 9185223E01 DFM2R1575
J4100 5085600J02 SPKR
J4300 0904136G01 CONN_J
J5000 0987636K05 CONN_J
J5100 0987817K05 CONN_J
J5200 0987817K05 CONN_J
J5400 3989331K01 CONN_J
J5500 3909301502 CONTACT
J5501 3909301502 CONTACT
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J7900 0987817K05 CONN _J
L002 2409154M09 IDCTR, 4.7nH
LO51DNP 2409377M03 IDCTR, 6.8nH
L062 2409154M66 IDCTR, 18.0nH
LO64 2409154M66 IDCTR, 18.0nH
L200 2409377M07 IDCTR, 18nH
L297 2409377M16 IDCTR, 82nH
L298 2409377M16 IDCTR, 82nH
L300 2409154M59 IDCTR, 4.7nH
L301DNP 2409154M30 IDCTR, 3.3nH
L310 2409154M61 IDCTR, 6.8nH
L360 2462587Q39 IDCTR, 220nH
L361 2462587Q39 IDCTR, 220nH
L564 2409154M66 IDCTR, 18.0nH
L570 2409154M99 IDCTR, 82.0nH
L572 2409154M68 IDCTR, 27.0nH
L578 2409154M59 IDCTR, 4.7nH
L579 2409154M59 IDCTR, 4.7nH
L580 2113743N09 CAP, 2pF
L583 2113743N22 CAP, 6.8pF
L615 2409377M03 IDCTR, 6.8nH
L801 2409154M61 IDCTR, 6.8nH
L805 2409154M67 IDCTR, 22.0nH
L806 2409154M12 IDCTR, 8.2nH
L3000 2588866114 IDCTR, 47uH
L3100 2487659M11 IDCTR, 47uH
L3206 258886605 IDCTR, 2.2uH
L4006 2409154M18 IDCTR, 27.0nH
L4007 2409154M18 IDCTR, 27.0nH
L4399 2409646M13 IDCTR, 39nH
L4400 2409646M13 IDCTR, 39nH
L508DNP 2409154M36 IDCTR, 10.0nH
L5310 2589326102 IDCTR, 0.68mH
L5600 2409154M22 IDCTR, 56.0nH
L5603 2113743N03 CAP, 1pF
L575DNP 2409154M09 IDCTR, 4.7nH
L6002 2113743N09 CAP, 2pF
L6001DNP 2488289M26 IDCTR, 120nH
L6050 2409154M07 IDCTR, 3.3nH
L6051 2409646M87 IDCTR, 33nH
L6052 2409154M10 IDCTR, 5.6nH
L6054 2409154M13 IDCTR, 10.0nH
L7500 0660076S01 RES, 0
L7501 2409154M48 IDCTR, 100nH
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L7920 2409154M18 IDCTR, 27.0nH
M001 0987378K01 SWITCH
M002 3989868N01 CONTACT
MO003 3989868N01 CONTACT
M5200 3988904N01 CONTACT
M5201 3988904N01 CONTACT
M5400 0985888K01 SOCKET
M5700 5962882K02 MOTOR
M6050 0987378K01 SWITCH
M7900 0989668N01 SHIELD
M7902 0989668N01 SHIELD
Q130 4809579E24 253347
Q3700DNP 4809579E42 FDG6304P
Q3701DNP 4809607E02 2SA1774
Q401 4809608E03 DTA114YE
Q500 4809579E65 TNO200T
Q510 4862830F01 SI18401DB
Q901 4809579E58 FDG6332C
Q902 4809579E48 FDC6306P
Q906 4809939C34 EMB10
Q3301 4809579E35 FDG6301N
Q3302 4809579E35 FDG6301N
Q3310 4862830F01 SI18401DB
Q3403 4809607E04 2SB1132
Q3502 4809607E04 2SB1132
Q3610 4809607E04 2SB1132
Q3960 4862830F01 SI18401DB
Q3961 4809807C42 SI18405DB
Q3963 4862830F01 SI18401DB
Q3966 4862830F01 SI18401DB
Q3967 4809939C39 EMD9
Q4300 4809940E03 DTCL14TE
Q4301 4809579E24 253347
Q5001 5109817F58 17F58
Q5310 4809579E64 FDG6316P
Q5400 4862830F01 SI18401DB
Q5401 4809579E58 FDG6332C
Q6001 4809579E50 SI11905
Q6100 4809579E58 FDG6332C
R054 2409154M66 IDCTR, 18.0nH
R0O59 0662057M01 RES, 0
R0O61 0662057M01 RES, 0
R063 0662057M01 RES, 0
R065 0662057M01 RES, 0
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R066 0662057M01 RES, 0
R106 SHORT_RES0402 SHORT
R107 SHORT_RES0402 SHORT
R1019DNP 0662057M01 RES, 0
R1040DNP 0662057M01 RES, 0
R1046DNP 0662057M01 RES, 0
R130 0662057M74 RES, 1K
R131 0662057N09 RES, 27K
R132 0662057N09 RES, 27K
R133 SHORT_RES0402 SHORT
R140 0662057M62 RES, 330
R162 SHORT_RES0402 SHORT
R200 0662057V04 RES, 12K
R201 SHORT_RES0402 SHORT
R202 SHORT_RES0402 SHORT
R203 SHORT_RES0402 SHORT
R204 SHORT_RES0402 SHORT
R205 0662057N15 RES, 47K
R206 0662057M86 RES, 3.3K
R207 0662057M50 RES, 100
R208 0662057M74 RES, 1K
R220 SHORT_RES0402 SHORT
R221 SHORT_RES0402 SHORT
R222 SHORT_RES0402 SHORT
R223 SHORT_RES0402 SHORT
R224 SHORT_RES0402 SHORT
R225 SHORT_RES0402 SHORT
R226 SHORT_RES0402 SHORT
R227 SHORT_RES0402 SHORT
R228 SHORT_RES0402 SHORT
R229 SHORT_RES0402 SHORT
R298 SHORT_RES0402 SHORT
R300 0662057V04 RES, 12K
R302 0662057M50 RES, 100
R305 0662057M92 RES, 5.6K
R319 SHORT_RES0402 SHORT
R320 SHORT_RES0402 SHORT
R321 SHORT_RES0402 SHORT
R322 SHORT_RES0402 SHORT
R323 SHORT_RES0402 SHORT
R3205DNP 0662057M01 RES, 0
R333 SHORT_RES0402 SHORT
R337 SHORT_RES0402 SHORT
R338 SHORT_RES0402 SHORT
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R339 SHORT_RES0402 SHORT
R340 SHORT_RES0402 SHORT
R431 0662057M01 RES, 0
R432 0662057M01 RES, 0
R440 SHORT_RES0402 SHORT
R450 0662057M95 RES, 7.5K
R451 0662057M90 RES, 4.7K
R452 0662057N17 RES, 56K
R453 0662057N08 RES, 24K
R460 0662057N01 RES, 12K
R461 0662057N09 RES, 27K
R500 0662057M01 RES, 0
R501 0662057M01 RES, 0
R503 0662057M83 RES, 2.4K
R504 0662057M74 RES, 1K
R506 0662057N21 RES, 82K
R512 0662057N03 RES, 15K
R528 0662057M01 RES, 0
R536 SHORT_RES0402 SHORT
R537 0662057N01 RES, 12K
R554 0662057N07 RES, 22K
R556 0662057N23 RES, 100K
R560 SHORT_RES0402 SHORT
R561 SHORT_RES0402 SHORT
R562 SHORT_RES0402 SHORT
R565 SHORT_RES0402 SHORT
R571 2409154M66 IDCTR, 18.0nH
R574 0662057M76 RES, 1.2K
R575 0662057M74 RES, 1K
R576 0662057N09 RES, 27K
R577 0662057M95 RES, 7.5K
R582 SHORT_RES0402 SHORT
R601 SHORT_RES0402 SHORT
R616 0662057M58 RES, 220
R626 SHORT_RES0402 SHORT
R627 0662057N30 RES, 200K
R801 SHORT_RES0402 SHORT
R803 SHORT_RES0402 SHORT
R804 SHORT_RES0402 SHORT
R810 0662057M66 RES, 470
R811 0662057M43 RES, 51
R812 0662057M89 RES, 4.3K
R813 0662057V02 RES, 10K
R814 0662057V02 RES, 10K
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R820 0662057U63 RES, 300
R821 SHORT_RES0402 SHORT
R901 0662057M98 RES, 10K
R902 0662057M98 RES, 10K
R903 0662057N15 RES, 47K
R904 0662057M98 RES, 10K
R912 0662057N15 RES, 47K
R975 0662057M01 RES, 0
R976 0662057M01 RES, 0
R977 0662057M01 RES, 0
R1010 SHORT_RES0402 SHORT
R1011 SHORT_RES0402 SHORT
R1012 0662057N23 RES, 100K
R1018 0662057M01 RES, 0
R1032 0662057M01 RES, 0
R1041 0662057N23 RES, 100K
R1042 0662057N23 RES, 100K
R1043 0662057M98 RES, 10K
R1047 0662057M01 RES, 0
R1050 0662057M01 RES, 0
R1300 SHORT_RES0402 SHORT
R1301 SHORT_RES0402 SHORT
R1302 SHORT_RES0402 SHORT
R1303 SHORT_RES0402 SHORT
R1305 0662057M86 RES, 3.3K
R1400 SHORT_RES0402 SHORT
R1500 0662057M98 RES, 10K
R1501 0662057N20 RES, 75K
R3000 0687874L02 RES, 0.1
R3001 SHORT_RES0402 SHORT
R3103 SHORT_RES0402 SHORT
R3153 SHORT_RES0402 SHORT
R3203 SHORT_RES0402 SHORT
R3204 SHORT_RES0402 SHORT
R3208 SHORT_RES0402 SHORT
R3210 0662057V40 RES, 240K
R3211 0662057V31 RES, 140K
R3212 0662057M50 RES, 100
R3251 SHORT_RES0402 SHORT
R3301 SHORT_RES0402 SHORT
R3310 SHORT_RES0402 SHORT
R3350 SHORT_RES0402 SHORT
R3402 SHORT_RES0402 SHORT
R3403 0687874L02 RES, 0.1
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Reference Part Description
Number Number
R3404 SHORT_RES0402 SHORT
R3451 SHORT_RES0402 SHORT
R3503 SHORT_RES0402 SHORT
R3504 0687874L02 RES, 0.1
R3553 SHORT_RES0402 SHORT
R3554 0662057M50 RES, 100
R3560 SHORT_RES0402 SHORT
R3561 0687874L02 RES, 0.1
R3601 SHORT_RES0402 SHORT
R3650 0662057M78 RES, 1.5K
R3651 0662057M36 RES, 27
R3652 0662057M36 RES, 27
R3653 SHORT_RES0402 SHORT
R3654 0662057M98 RES, 10K
R3660 0662057N23 RES, 100K
R3661 0662057N21 RES, 82K
R3662DNP 0662057M01 RES, 0
R3670 0662057N23 RES, 100K
R3673 0662057N23 RES, 100K
R3672DNP 0662057M01 RES, 0
R3701 SHORT_RES0402 SHORT
R3702 0662057V02 RES, 10K
R3703 0662057U98 RES, 7.5K
R3704 0662057M01 RES, 0
R3705DNP 0662057M01 RES, 0
R3706DNP 0662057M01 RES, 0
R3707DNP 0662057M98 RES, 10K
R3708DNP 0662057M98 RES, 10K
R3801 SHORT_RES0402 SHORT
R3850 SHORT_RES0402 SHORT
R3851 SHORT_RES0402 SHORT
R3950 0662057M74 RES, 1K
R3951 SHORT_RES0402 SHORT
R3960 SHORT_RES0402 SHORT
R3961 0687874L01 RES, 0.24
R3962 0662057M92 RES, 5.6K
R3963 0662057N30 RES, 200K
R3964 SHORT_RES0402 SHORT
R3965 SHORT_RES0402 SHORT
R3966 0662057M98 RES, 10K
R3967 0662057M98 RES, 10K
R3968 0662057N30 RES, 200K
R3970 SHORT_RES0402 SHORT
R4008 0662057M34 RES, 22
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R4009 0662057M34 RES, 22
R4010 0662057N39 RES, 470K
R4011 0662057N39 RES, 470K
R4012 0662057N47 RES, IMEG
R4103 0662057M90 RES, 4.7K
R4104 0662057M68 RES, 560
R4200 0662057N03 RES, 15K
R4201 0662057N07 RES, 22K
R430DNP 0662057M01 RES, 0
R4392 0662057M68 RES, 560
R4393 0609591M37 RESNET, 10K
R4396 0662057M90 RES, 4.7K
R4397 0662057N39 RES, 470K
R4398 0662057N15 RES, 47K
R4400 0662057M50 RES, 100
R4401 0662057M74 RES, 1K
R4550 0662057N06 RES, 20K
R5000 0662057N23 RES, 100K
R5001 0662057N15 RES, 47K
R5010DNP 0662057M01 RES, 0
R5050 0662057N15 RES, 47K
R5052 0662057N33 RES, 270K
R5053 0662057M86 RES, 3.3K
R5100 0662057M01 RES, 0
R5101DNP 0662057M01 RES, 0
R5201 SHORT_RES0402 SHORT
R5202 SHORT_RES0402 SHORT
R5291 SHORT_RES0402 SHORT
R5293 0662057M98 RES, 10K
R5294 0662057N23 RES, 100K
R5300 SHORT_RES0402 SHORT
R5302 0662057M01 RES, 0
R5306 SHORT_RES0402 SHORT
R5307 0662057N21 RES, 82K
R5301DNP 0662057M01 RES, 0
R5305DNP 0662057M01 RES, 0
R5310 0662057N23 RES, 100K
R5312 0662057N23 RES, 100K
R5315DNP 0662057M01 RES, 0
R5317DNP 0662057N23 RES, 100K
R5401 0662057M90 RES, 4.7K
R5402 0662057M50 RES, 100
R5403 0662057N13 RES, 39K
R5404 0662057M98 RES, 10K
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R5405 0662057N39 RES, 470K
R5406DNP 0662057M01 RES, 0
R5480 0662057M98 RES, 10K
R5481 0662057V11 RES, 22K
R5482 066205743 RES, 330K
R5501 0662057M92 RES, 5.6K
R5502 0662057M01 RES, 0
R5503 0662057M50 RES, 100
R5504 0662057M01 RES, 0
R5600 0662057M96 RES, 8.2K
R5601 0662057N23 RES, 100K
R5602 0662057M01 RES, 0
R5604 0662057M96 RES, 8.2K
R5605 SHORT_RES0402 SHORT
R5606 0662057N37 RES, 390K
R5607 2409154M10 IDCTR, 5.6nH
R5603DNP 0662057M01 RES, 0
R6001 0662057M46 RES, 68
R6002 0609591M49 RESNET, 100K
R6003 0609591M49 RESNET, 100K
R6004 0662057M82 RES, 2.2K
R6005 SHORT_RES0402 SHORT
R6006 SHORT_RES0402 SHORT
R6007 0662057N23 RES, 100K
R600SDNP 0662057M74 RES, 1K
R6012 0662057N23 RES, 100K
R6051 0662057M94 RES, 6.8K
R6100 0662057N23 RES, 100K
R6103 0609591M49 RESNET, 100K
R7508 0662057M98 RES, 10K
R7501DNP 0662057M01 RES, 0
R7509DNP 0662057M01 RES, 0
R7510 0662057M01 RES, 0
R7513 0662057M01 RES, 0
R7511DNP 0662057M01 RES, 0
R7576 SHORT_RES0402 SHORT
R7901 0662057M98 RES, 10K
R7902 0609591M25 RESNET, 1K
R7904 0662057M38 RES, 33
R7910 0662057M98 RES, 10K
R7932 0662057M74 RES, 1K
R7933 0662057M74 RES, 1K
R7936 0662057N21 RES, 82K
R7940 0662057M46 RES, 68
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Reference Part Description
Number Number

R7941 0662057M46 RES, 68
R7942 0662057M46 RES, 68
R7943 0662057M46 RES, 68
R7944 0662057M46 RES, 68
R7945 0662057M46 RES, 68
R7946 0662057M46 RES, 68
R7947 0662057M46 RES, 68
R7948 0662057M46 RES, 68
R815DNP 0662057M98 RES, 10K
R816DNP 0662057M64 RES, 390
R817DNP 0662057M89 RES, 4.3K
S1 4087635K01 SWITCH
S2 4087635K01 SWITCH
S3 4087635K01 SWITCH
SHO1 2688097N01 SHIELD
SHO02 2688098N03 SHIELD
SHO03 2688099N01 SHIELD
SHo04 2688100N01 SHIELD
SHO05 2688101N01 SHIELD
SH06 2688102N01 SHIELD
SH07 2688103N01 SHIELD
SH08 2688104N02 SHIELD
SH09 2688105N01 SHIELD
SH10 2688106N01 SHIELD
SH11 2688107N03 SHIELD
SH12 2688108N03 SHIELD
SH13 2688109N03 SHIELD
SH14 2688110N03 SHIELD
SH15 2688111N01 SHIELD
SH16 2688096N01 SHIELD
SH5200 PT26LVLAOL SHIELD
SH5201 PT26LVLAOL SHIELD
SH5202 PT26LVLAOL SHIELD
T300 5889035N01 HHM1525
T600 5885949K08 HHM1409
T601 5885949K09 HHM1410
T602 5885949K05 HHM1525
TP1000 TPSM1_016 TEST_POINT
TP1005 TPSM1_016 TEST_POINT
TP 4GHz TRAP L ||| TPSMO_65SQ TEST_POINT
U101 5188450M11 50M11
U1000 5199149J02 DSPIO
U1019 5109522E14 TC7S32F
U1018DNP 5109522E90 NC7SP125
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U200 5109817F72 MAX2395
U300 5109817F73 MAX2396
U400 5109908K55 PA2001_5W
U406 5109768D08 LM20
U407 5187970L13 DD02-92
U500 5188450M05 50M05
U510 5109522E63 NC7Wz04
U1020 5109522E82 NC7SB3157
U1046 5109522E84 NC7Wz17
U1300 519914601 28F640W18
U1310 519914601 28F640W18
U1400 5109509A55 K4AM64163
U1500 5187482N06 SDBT2FCH-512
U3000 5188450M06 50M06
U3200 5109512F48 LP2985
U3206 5187970L31 LTC3406
U3210 5113837M37 NL17SZ04
U3650 5164751E01 MC74VHC1GT50
U3651 5109522E90 NC7SP125
U3660 5186311J23 NC7SZ126
U3670 5186311J23 NC7SZ126
U3700 5109512F46 ILC7081
U3960 5109512F51 NCP304
U5000 4889526101 CSPEMI-306
U5001 4889526102 CSPEMI-307
U5010 5109522E82 NC7SB3157
U5011 5109522E82 NC7SB3157
U5210 5113837A30 NLSF1174
U5211 5113837A30 NLSF1174
U5220 5113837M32 NL27WZ00
U5240 5113837M31 NL17SZ74
U5300DNP 5185353D23 LM2665
U5301DNP 5113837M35 TC7W32FK
U5302DNP 5109522E14 TC7S32F
U570 4809283D97 83D97
U580 5885924115 RAC10-1A-E
U625 5109940K41 LIFE_30PIN
U626 5185353D14 LP3985
U800 5109908K74 08K74
U801 5885811G11 DDO5-EN722
U900 5109522E83 NC7Sz11
U5310 5186569G04 D371A
U5600 488969514 95114
U6000 5109841C70 GSP2E
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U6001 5199342A01 GT28F800B
U6002 5109522E17 TC7S00FU
U6004 5109522E53 NC7Sz125
U6050 5187970L16 GRF2I_LP
U6051 5105739X12 BGA428
U6100 5162852A33 HSDL3202
U7500 5189251L03 MC30200
U7510 5162852A58 NLAS44599
U7511 5162852A58 NLAS44599
U7513DNP 5109522E35 TC7S86FU
U7540 5164751E01 MC74VHC1GT50
VR4300 4809948D44 CSPESD304
VR5005 4813830C29 MMSZ5246B
VR5100 4813830M74 MMBZ6V8ALT1
VR5101 4888938N01 TPS852
VR7505 4809948D44 CSPESD304
VR7507 4809948D44 CSPESD304
VR7508 4809948D44 CSPESD304
VR7509 4809948D44 CSPESD304
VR7510 4809948D44 CSPESD304
VS4200 4809788E06 UDZTE-176.8B
VS4201 4809788E06 UDZTE-176.8B
VS5001 4813830C29 MMSZ5246B
VS5002 4809788E06 UDZTE-176.8B
VS5402 4809788E06 UDZTE-176.8B
VS5405 4809788E08 UDZS8 2B
VS5400DNP 4809788E06 UDZTE-176.8B
VS5401DNP 4809788E06 UDZTE-176.8B
Y130 4809718L14 NT5032SA
Y500 4809612343 XTAL
Y3982 480999513 CC5V
Y6050 4885169E03 TX2949
Draft 1.0 ©2004 Motorola, Inc. 5-23



Parts List A835

5-24 ©2004 Motorola, Inc. Draft 1.0



	Table of Contents
	3G Flash Procedures 
	Introduction 
	Hardware Requirements 
	Power options 
	Interface Options 
	Software Requirements 
	A830 Flashing 
	Power Solutions 
	Hardware connection solutions 
	PST Flash Procedure 
	Figure 1. PST Hardware Configuration 
	Force Flash Procedures 
	Figure 2. Junior Board Configuration 

	Handset Test Commands 
	Introduction 
	User Interface 
	Handset Test Command Mode Entry 
	Figure 3. Opcode Screen 
	Command entry 
	Opcode entry 
	Figure 4. Opcode Entry Screen 
	Figure 5. Multiple Parameter Entry 
	Field entry 
	Figure 6. Field Entry Screen 
	Figure 7. Data Field Entry Screen 
	Command Results 
	Figure 8. Command Results Screen 
	Table 1. Handset Test Command Summary 
	Table 2. Standard Response Codes 
	Table 3. Field and Parameter descriptions  
	Table 3. Field and Parameter descriptions - continued  
	Table 3. Field and Parameter descriptions - continued  
	Table 3. Field and Parameter descriptions - continued  
	Table 3. Field and Parameter descriptions - continued  

	Manual Test Procedures 
	Introduction 
	Call-Processing Tests 
	Non-Signalling Test Measurements 
	GSM/DCS/PCS Call Processing 
	Hardware Requirements 
	Software Requirements (PCS only) 
	Call Origination  
	Figure 9. GSM Signalling Setup 
	Figure 10. GSM Connection Control 
	Figure 11. GSM Call Connected 
	Figure 12. A835 Manual Test Hardware Configuration 
	Call Test Parameters (GSM/DCS/PCS) 
	Table 4. GSM Call Parameters 
	Table 5. DCS Call Parameters 
	Table 6. PCS Call Parameters 
	Figure 13. Burst Output Shape 
	Table 7. GSM/DCS/PCS Handover  
	WCDMA Call Processing  
	Hardware Requirements 
	Software Requirements 
	Call Origination (WCDMA) 
	Figure 14. WCDMA Signalling Setup 
	Figure 15. Channel Uplink(UE Signal) 
	Figure 16. TPC Pattern Type(UE Signal) 
	Figure 17. WCDMA Call Connected 
	WCDMA Call Test Parameters 
	Non-Signalling Test Procedures (GSM/DCS/PCS) 
	Table 8. WCDMA Call Parameters 
	Figure 18. WCDMA Modulation 
	Figure 19. ACLR Screen 
	Hardware Requirements 
	Software Requirements 
	Verify TX Power Output (GSM/DCS/PCS) 
	Table 9. TX Power Limits 
	GSM RSSI 
	Non-signalling Test Procedures (WCDMA) 
	Hardware Requirements 
	Software Requirements 
	Verify TX Power Output (WCDMA) 
	Table 10. WCDMA TX Power Output 
	Audio/Vibrator Test Procedures 
	Vibrator Test 
	Handset Mic/Speaker test 
	Mono Headset Mic/Speaker test 
	Stereo Headset Mic/Speaker test 
	Melody Speaker test 
	Software Version Check 
	Display Test Procedures 
	Display Backlight Test 
	Display Color Test 
	Figure 20. Eight Color Box Pattern 
	Display Linearity Test 
	Figure 21. Grey Scale Block 
	Display Flicker Test 
	Figure 22. Zebra Pattern 
	Display Pixel Defect (Bright) 
	Display Pixel Defect (Dark) 
	LEDS and Keypad Backlight 
	Status LEDS 
	Keypad Backlight 
	Bluetooth Tests 
	Unmodulated CW TX test 
	Camera Testing 
	Hardware Requirements 
	Camera Test Configuration 
	Figure 23. Camera Test Configuration  
	Image Capture 
	Macbeth Color Chart 
	Focus Chart 
	Grey Scale Chart (Shading Test) 
	GPS Testing 
	GPS Software Check 
	GPS RF Connector Check 

	Theory of Operation 
	Introduction 
	Figure 24. A835 Transceiver 
	Baseband Electrical (Digital) 
	Display Interface 
	IrDA Interface 
	Figure 25. POG - IrDA Interface 
	SD Flash Interface 
	Figure 26. MMC/SD - Block Diagram 
	Keypad Interface 
	Digital Logic 
	Figure 27. POG Block Diagram 
	Flash Memory 
	Figure 28. Flash Memory Block 
	Power Supply Architecture 
	Figure 29. PCAP Power supplies - 1 
	Figure 30. PCAP Power supplies - 2 
	Figure 31. PCAP Power supplies - 3 
	Clock Generation 
	Figure 32. PCAP 32kHz Clock 
	PCAP Audio 
	TX Audio 
	Figure 33. TX Audio Block 
	RX Audio 
	Figure 34. RX Audio Block 
	Battery Interface 
	Figure 35. Battery Interface Block 
	Bluetooth 
	Figure 36. Bluetooth Block 
	RF GSM Receiver 
	Figure 37. LIFE Block 
	Figure 38. FEM Block 
	RF GSM Transmitter 
	Figure 39. GSM TX VCO 
	Figure 40. GSM TX VCO 
	RF WCDMA Receiver 
	Figure 41. MAX2396 Block 
	RF WCDMA Transmitter 
	Figure 42. MAX2395 Block 
	Figure 43. WCDMA PA Block 

	Service Diagrams 
	Introduction 
	Test Point Measurements 
	Diagrams 
	Figure 44. Side 1 Layout 
	Figure 45. Side 2 Layout 
	Figure 46. Signal Flow - Side 1 
	Figure 47. Signal Flow - Side 2 
	Figure 48. Top Level 
	Figure 49. RF Top 
	Figure 50. GSM Top 
	Figure 51. GSM RX 
	Figure 52. GSM Back End 
	Figure 53. GSM Transmitter 
	Figure 54. CDMA Top 
	Figure 55. WCDMA RX 
	Figure 56. Harmony Lite 
	Figure 57. WCDMA TX 
	Figure 58. Baseband Top Level 
	Figure 59. PCAP 
	Figure 60. Bluetooth 
	Figure 61. Misc Connectors 
	Figure 62. CE Accessory Connector 
	Figure 63. Core Logic 
	Figure 64. POG Accessories Interface 
	Figure 65. POG Memory and Test Interface 
	Figure 66. POG DSP Interface 
	Figure 67. POG Power 
	Figure 68. Flash Memory 
	Figure 69. 4M x 16 SDRAM 
	Figure 70. Embedded SD Flash 
	Figure 71. GPS Block 
	Figure 72. Falcon Camera 

	Parts List 
	Introduction 
	Electrical Parts List 
	Table 11. Electrical Parts List 


