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3G Flash
Procedures

Introduction

Thisdocument isintended to describetheflashing (firm-
ware upgrade) proceduresfor 3G terminals. The 3G
terminal described inthisdocument will belimitedto
the V975, V980, C975, and C980.

Firmware upgrades need to be handled in acontrolled
manner. Carrier software gpproval s need to be consid-
ered beforeinitializing aflashing procedure. Consult a
Motorolarepresentativeto ensurethat the firmware
upgrade application databaseis up-to-date.

Firmware upgrades allowsthe service organization to
resolvefield softwareissuesthat customersmay beex-
periencing. Someissues may pertain to specific circum-
gtances, therefore, not dl unitswill containidentica soft-
wareversons.

Hardware Requirements

Thefollowing hardwarewill berequired to properly
flashthe 3G termind.

Power Hardware

1 Fully Charged battery (SNN5743A or equiva
lent)

2. Full-rate Charger (SPN5049 or equival ent)
Interface Options
1 USB DataKit (S8951)

USB Cable (SKN6311A)
Data Software CD

Software Requirements

The RSD (Remote Software Download) General Re-
leaseisused to alow functionssuch asfirmware up-
grade, Phone Swap, and Multi-refurbish. Contact your
loca Motorolaservicerepresentativeto receive down-
load information for the RSD and rel ated support files.
Alsoinsurethat the RSD database hasthelatest up-
date.

Draft 1.0
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3G Flash Procedures V975/V980/C975/C980
Flashing
Flashing 8. Inthe Maininformation Panel, select desired

Before beginning any flashing procedure, dwaysinsure
that al hardware connectionsare secured. Refer tofig-
ure 1-1 for flash connection guides. Any intermittent
hardware connections may causethe proceduretofail
andresultinanonfunctiona (Bricked) 3G termind.

Power Solutions

There aretwo types of power solutionsto performa
flashing procedure.

1. Fully Charged Battery
2. Full-Rate Charger w/battery (recommended)

If the user decides on using the battery only solution,
he/shemust verify that the battery isfully charged. Fail-
ing to verify the capacity of the battery may resultin
battery depletion prior to compl eting theflash process.
Thisaction may causeunrecoverablefailurestothe 3G
termindl.

RSD Firmware Upgrade Procedure

Usethelisted procedure to complete theflash proce-
durefora3Gtermina.

1. Launchthe RSD Genera application
2. Connect theunit asillustrated infigure 1-1.
3. Power up the 3G terminal

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

5. Oncethe phoneisfully powered up, the Radio
Information Panel will be updated.

7. IntheUtilitiesPand, sdect Firmware Upgrade.

restoreand logging options

9. IntheMaininformation Pand, click onthe Start
button to begin Firmware upgrade.

NOTE: DONOT interrupt any hardware connections
during theflash process. Connectioninterrup-
tionsmay causetheflashing processtofail and
render the 3G termina non-operational.

10.  Whentheprocessiscomplete, theMain Infor-
mation Panel will indicate whether the process
wassuccessful. At thistimeyou may safely dis-
connect the 3G termind.

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

1-2 Motorola Confidential Proprietary
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3G Flash Procedures

Figure 1-1. RSD Hardware Configuration

Power Supply
SPN5049A

@

C975/C980

USB Interface
SKN6311A

RSD equipped PC

Draft 1.0

Motorola Confidential Proprietary

1-3



3G Flash Procedures V975/V980/C975/C980

Figure 1-2. RSD General Release GUI
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Figure 1-3. Firmware Upgrade
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Force Flash Procedures

V975/V980/C975/C980

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.

Therearetwo possibledternativesto placethe 3G ter-
mind 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
hold“#” and“*” keysfrom the 3G terminal

Step 3. Attachthe USB cable
Step 4. Verify that the RSD application detectsthe 3G
termind, if it'snot detected, pressand hold the

gaming keysonceagain.

Force Flash USB Cable Solution

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

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

Step 2. The3Gtermina will automaticaly beplacedin
forceflash mode. There’ sno need to pressthe
power key. The RSD application will now de-
tect the 3G terminal

1-6 Motorola Confidential Proprietary
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Manual Test
Procedures

Introduction

Thephoneallowscomputer controlled testing of vari-
oustest parameters.

Thischapter includesthe computer functionsand rec-
ommended equipment setup to usewhentesting aphone
manualy.

Call-Processing Tests

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

Refer tothecommunicationsanalyzer’smanua 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-Signaling Test Measurements

Inan event that the phoneexhibits RF failuresthat pre-
vent call processing, the servicetechnician may needto
perform somenon-signaing 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

The phasing parametersare stored inan EPROM in
thetransceiver board. Each transceiver isshipped from
thefactory with these parameters already calibrated.
However, if aboardisrepaired, these parametersshould
be measured and, if necessary, adjusted (phased) with
the GP-Gate System. Checking and adjusting calibra-
tion parametersisaso useful asatroubleshooting/diag-
nostic tool to isolate defective assemblies.

Draft 1.0
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Manual Test Procdures
GSM/DCS/PCS Call Processing

V975/V980/C975/C980

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’ smanual for
details.

Power Options

. Fully Charged Battery (SNN5743A% or equiva
lent)

. Full-Rate Power Supply (SPN5049A1)

. Battery Eliminator (5-00-3Y-12000?) with 2-
WireAdapter (2-00-68-10000?)
Note: Requiresasingleoutput power supply

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

RF Interface

. RF Adapter (2-00-4E-100002)

. SMA/N typeAdapter (0-00-00-40042)
. SMA Cable 0.5m (0-00-00-400472)

. USIM (0-00-00-40810?)

2Contact AMS Software and Elektronik GmbH for ordering

Call Origination

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

1. Install thetest USIM in phone.

2. Connect hardwareasillustrated infigure 2-5.

= Menu Select
— Selection GSM Mobile Stati rview/P/t Normal GMSK =] Hotkeys - Set 1
»Basic Functions » Non-Signalling = Analyzer/Generator | | | [RF
~GSM Mobile Station [ Signalling = overview
- GSM 850 A0
- GSM 900
- GSM 1800 |
+ GSM 1900 GSM 850
+3G UMTS User Equipment P/t Normal GMSK
* WCDMA FDD e
Overview
P/t Normal GMSK
[GSM 850
P/t Normal GMSK
[GSM 850
Overview
P/t Normal GMSK

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

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 level to-85dBm

8. Wait until the phoneindicatesareceivesigna

2-2 Motorola Confidential Proprietary
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Manual Test Procedures
GSM/DCS/PCS Call Processing

Figure 2-2. GSM Connection Control

Call Test Parameters (GSM/DCS/PCS)

= GSMgoo Connection Control
Whilethe phone under testisin an activecall, the pa
i | Singlesiot[§] 4% rametersfor each band should be verified as described.
Mode | | BCCHand TCHY Table 2-1. GSM Call Parameters
Lo e d“B:‘edH -20'“2“::‘*‘ IE‘:' Parameter tiommi,t |I-Illl?l?t Unit
o onel ool Burst Avg Power Out! 27 31 dBm
Burst Output Shape 1 1 P/F
L__ofll —— Time Advance Error -1 1 bit/sym
[ 3 Timesiot RMS Phase Error 0 5 deg
Peak Phase Error -20 20 deg
Connection | | mssignal | Bssignal | Newwork | AFRFGs|[ sync Ej Frequency Error -90 90 Hz
RX Level Error@-105 dBm?2 1 9
Q. Dial anumber from the phone and press the RX Quality @-105 dBm? 0 4 _
d button. BER @-105, 10k bits® 0 2 Yo
Sen Power Level = 5
2Set BS TCH level to -105 dBm
10. The phoneisnow connected. 3Set BER TCH level to -105 dBm with 10k bits or 128 Frames
Table 2-2. DCS Call Parameters
Figure 2-3. GSM Call Connected Low | High
ﬁ GSM1800 Overview gmr"ed ‘H’” "‘h gontnetl:t Parameter Limit | Limit Unit
— p— — Burst Avg Power Out? -5 5 dBm
Emﬂmem SPoner Sfts':gffmngg@.es E:’,}:ﬁ'm Burst Output Shape 1 1 P/F
255 dom | Avg Burstouer Curen) | Siratno = Time Advance Error -1 1 bit/sym
Bl et EELUNUM P cation RMS Phase Error 0 5 deg
[ 075 sym] Time Advance Eror _yatieiode | Flte Versont LA::e'{zer Peak Phase Error -20 20 deg
[ s Evorciisk Secotn e Frequency Error 180 | 180 | Hz
~30 Hz || Frequency Eror DispeyModeli curert MSSional RX Level Error@-103 dBm?2 3 11
gf ::Aask]PhﬂseE""'(C“"e"‘) 'Agi'ﬁ:;;“f' rto @ RX Quality @-103 dBm? 0 4
L e BER @-103, 10k bits? 0o [ 2 [ =
Msmeiv:;?p.ogn;dam) RX Lovel VA Network 'Power Level = 15
RX Qualiy e . 2Set BS TCH level to -103 dBm
[t ] iscontinuous Transmission(DTX) 'S},"g'f(f,:;') © @s0dsm 3Set BER TCH level to -103 dBm with 10k bits or 128 Frames
= Menus Table 2-3. PCS Call Parameters
Low | High
Parameter Limit | Limit [ Unit
Burst Avg Power Out! -5 5 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 2 10
RX Quality @-104 dBm?2 0 4
BER @-104, 10k bits? 0 2 %
Power Level = 15
2Set BS TCH level to -104 dBm
3Set BER TCH level to -104 dBm with 10k bits or 128 Frames
Draft 1.0 Motorola Confidential Proprietary 2-3
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GSM/DCS/PCS Call Processing
Figure 2-4. Burst Output Shape
B[ GSM1800 overview = 5w |
- ﬁax evel: U((; of ow l?e _ H , O." m n. _fas lot: , 7Ogu"en iz’:ﬂ:;rm’
Applic. 1
-1 Applic.2
ﬂ({ Analyzer
Level
' MS Signal
T Ok
80 AugBursiPowerCur) 1] |BS Signal
y ==E5 =
-70) [ 000 % | Out of Tolerance
Mar[l)(_erI
H_\ — 20 40 60 80 100 120 140 - isplay
|H Overview II Power HHModulalionIH Spectrum Audio I Menus
Burst Output Shape should fall withinthe standard lim-
itsof the Power Ramp.
BER measurementsisonly requiredif RX Quality reads
avalueof 4 or greater.
It isrecommended that handover procedures be per-
formed asshowninthefollowing table.
Table 2-4. 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
2-4 Motorola Confidential Proprietary Draft 1.0
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Figure 2-5. Manual Test Hardware Configuration

CMU200 Test Box
or Equivalent

[ e

T I

ji

[T 1-5

SMA/N-type Adapter

0-00-00-40042
RF Adapter [ ————— -1
2-00-4E-10000 | |
R oe— |
SMA Cable 0.5m
0-00-00-40047 : :
3G Terminal |
| |
| |
— |
| |
| |
Power Supply 2-Wire Adapter Battery Eliminator | [
(3.6Vdc, 2A) 2-00-68-10000 5-00-3Y-12000 e = — e
E—e,, ==t - T
i WI L| N EJ | Wﬂ L :
e I |
r:-'---q.---::. @) r

—

96.C0NAS
30 01¢eesH

P2K USB Cable
SKN6311A

CONTROL INTERFACE

P2K Serial Cable
= SKN6315A

Radio Comm equipped
Computer
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V975/V980/C975/C980

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/PCSCall Processing.” Also Refer to Figure 2-5.

Software Requirements

None.

Call Origination (WCDMA)

Usethefollowing proceduresfor call processing. The
screen shotsarefrom aRohdeand Schwarz CMU 200
with WCDMA signaling optionsinstalled. The proce-
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.

Figure 2-6. WCDMA Signalling Setup

Band 1 Connect
WCDMAFDD | SpeCtrum i Control
— Selection GSM Mobile Stati rview/P/t Normal GMSK —]  Hotkeys - Set 1

» Basic Functions » Non-Signalling -+ Power TS
~GSM Mobile Station [ Signalling = spectrum | :
- GSM 850 200
+ GSM 900
+ GSM 1800
+ GSM 1900 GSM 850
+3G UMTS User Equipment P/t Normal GMSK
- WCDMA FDD e
Overview
P/t Normal GMSK
[GSM 850
P/t Normal GMSK
[GSM 850
Overview
P/t Normal GMSK
3. Setup up thetest box for WCDMA FDD Sig-
nding

4. Set UE Signal, RF Channel Uplink to 9400

5. Set UE Signal, RF Channel Downlink to 9800

Figure 2-7. Channel Uplink(UE Signal)

—Setup [Analyzer Settings/RF Channel Uplink
DefaultAll Settings O
vAna|yzerSenings Channel Frequency Downlink
RF ChannelUplink ~ Band [[] || 9750 19224mHz 2124wz |
Frequency Offset +0.000 kHz
RX/TX Separation 190.000 MHz
vMeasurement Settings
Default Settings O
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 [N
Connection | || UESignal | Bssignal | Network RF O+ sync. |EEL2_1

6. Set TPC Pattern TypetoAll 1

2-6 Motorola Confidential Proprietary
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Manual Test Procedures
WCDMA Call Processing

Figure 2-8. TPC Pattern Type(UE Signal)

= WCDMA Fop Connection Control

—Setup [TPC Settings/TPC Pattern Type =
PICH -5.0 d8 I
PICH Channel Code 3
AICH -3.0 a8
AICH Channel Code 6
DPDCH -7.0 d8
DPCH Channel Code 6
Power Offset (DPCCH/DPDH) 0.0 ¢B
Secondary Scrambling Code 1
¥ TPC Settings
Default Settings O
TPC Algorithm Algorithm 2 L
TPC Step Size 148
TPC Pattern Type [ All1
Pattern 0000000000000000000000 pin
Repeat Pattern Off
Connection UE Signal I BS Signal | Network | RF 0"| Sync. 1 e
7. Wait until the phoneindicatesasigna
8. Dia anumber from the phone and pressthe
send button.
9. Thephoneisnow connected.

Figure 2-9. WCDMA Call Connected

WCDMAFDD " Power .

Connect
Control

Max. Level: +30.0 dBm Low Noise Freg/Offset: +0.000kHz: Chan. /Freq: 9750/1950 MHz

Current Average Maximum Minimum

i

Maximum
Power

Appli-
cation

Analyzer
Lev. 1,

Analyzer
Settings

UE Power (Peak)
UE Power (RMS) 24.02 dBm _ 24.01 dBm _ 24.09 dBm _ 20.69 dBm

Statistic Count

| 100.00 %]

Outof Tolerance

HOverview II Power HHModulalionIH Spectrum I

e

BS Signal
Level

BS Signal
Settings

Menus

WCDMA Call Test Parameters

Whilethe phoneunder testisinan activecall, the pa-
rametersfor each band should be verified asdescribed.

Table 2-5. WCDMA Call Parameters

Low High
Parameter Limit Limit Unit
Avg. RMS Power Out! 20.5 21.5 dBm
Awg. Frequency Error? -195 195 Hz
Avg. RMS EVM? 0 13.5 %
Avg. RMS ACLR - 28 -100 -43 dB
Avg. RMS ACLR - 13 -100 -33 dB
Avg. RMS ACLR + 13 -100 -33 dB
Avg. RMS ACLR + 28 -100 -43 dB

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

Figure 2-10. WCDMA Modulation

@ WCDMAFDD *7* Modulation Y e

Max. Level:+30.0 dBm  Low Noise Freg/Offset: +0.000kHz: Chan. /Freq: 9750/1950 MHz EOverview
Multiple Signal DPPCCH+DPDCH 1 R1 WCDMA
ScrCode 0 CCMode Manual CC164

Current Average Max /Min ::l’l)ll)l;]
Eriectiegn — Pe . 208w 2216% 2654
RMS 8.5 % 8.80 % 10.2 % Analyzer
Magn Error —[Peak 15.3 % 14.03 % 15.3 % Lev. Trigg
RMS 5.6 % 5.52 % 5.6 %
pacer — e RS A IS UE Signal
RMS 37° 3.95° 4.9 ° Aol
1/Q Origin Offset -33.06d8  -3295d8 - 32.37 dB BS Signal
UQimbalance -21.74d8 -21.38d8 - 20.07 dB Soinumoer | - [Level
Carrier Frequency Error 5 Hz 4 Hz - 76 Hz I 20.81 dBm BS Signal
Waveforn Qualiy 0.9929  0.99226 0.9897 UEPover | liSettings
Peak Code Dom Error -29.11d8  -28.12d8 - 25.49 dB|
R Q 1 ’—‘ | o Statistic Count
| 100.00 %)
Outof Tolerance
H Power IIModuIstionHH Spectrum I et

Figure 2-11. ACLR Screen
WCDMAFDD ** _spectrum R o

dBm  Max. Level: +30.0 dBm Low Noise Chan. /Freq: 9750/1950 MHz ACLR
+40  Freq. Offset: +0.000 kHz Filter
430 Current
+20 Appli-
+10 cation
+0 Meas. Length
-10 <4 4 | ‘ A I:
20« g g y 4 Uepower| |[LEYV. Ti
> H | H H | | 0| [anay
Statistic Count :
.50 H Settings
2 A 0 i 2 oh |[__100.00 %]
OutofTolerance |  |(BS Signal
-10.00 MHz - 5.00 MHz 0 MHz +5.00 MHz ~ +10.00 MHz [
-47.4 -349  +247dBm  -347 -51.4  [[ACLR (Peak) Currl
-55.7 4.5 +20.7 dBm -41.3 -57.8 ||ACLR(RMS) Curr.0 BS Signal
Settings
-55.7 -415 All -41.3 -57.8 ||ACLR(RMS) Avg.
-45.1 -346 | Vales -33.7 -49.0 ||ACLR (Peak)Aw.
-55.2 -41.3 dB -41.0 -57.4 | ACLR (RMS)Max.

H Power IHModuIation” Spectrum H MEnUS
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Non-Signaling Test Procedures (GSM/DCS/PCS)

V975/V980/C975/C980

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

To perform non-signaling test procedures, theuser is
required to befamiliarized with sending test commands
to the phone under test. Thetest commands are sent
using acompuiter.

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.

Click AT+MODE then SUSPEND
(Serid Only)

SUSPEMD —
AT+MODE
SUSPEMD

Click SUSPEND (USB Only)

Hardware Requirements

Contral Interface Options

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

'Contact your local Motorola dealer for ordering

Refer to page 2-2for alist of Hardware. Refer to Fig-
ure2-5for aconfigurationillustration.

Software Requirements

Radio Comm (latest rel ease)

Verify TX Power Output (GSM/DCS/PCS)

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

Table 2-6. TX Power Limits

Low High
Parameter Limit Limit Unit
GSM TX Power Out 31 33 dBm
DCS TX Power Out 28.2 30 dBm
PCS TX Power Out 28.2 30 dBm

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

—GSM CP_MODE—

_ a00 50/1900
Click on 900/1800 (GSM/ 1800 250
DCS) or 1900 (PCS) 1800

Qo000 Get hode

—LOAD_SYH—
Enter 38 (GSM), 700 (DCS), or 661 -

(PCS) andthenclick Set | 38
~SET_RF_PWR—

Enter 5(GSM) or 0 (DCS/PCS)  Pa[5 =

and then click Set Ll e |

3G1[362|363|3G4]3
CARRIER

IEIE - Pzeudo Random w/kidamble 4

Select 06 and then
click ON

NOTE: Set Training Sequenceto 4 on thetest equip-
ment.

2-8 Motorola Confidential Proprietary
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Manual Test Procedures
Non-Signaling Test Procedures (GSM/DCS/PCS)

GSM RSSI

Verify GSM RSSI by initiating the commandsinthis
section. Verify that the RSSI results are equal to the
Broadcast Channel (BCH) level. Theuser will need to
set the RF generator with thefollowing parameters.

Broadcast Channel (BCH):

Broadcast Channel (BCH) Leve!:

Click on 850/1900 (GSM/
DCS) or 1800 (DCS)

Enter Channel 38
Click INIT

Click Execute

Verify return dataisapproximately -105dBm

38

-105dBm

~CP_MODE
00

8501300

suta |

1800

W2100

1900

w1300

200/1500

M. A

Gat Maode I

SCMP—
INIT
Stoo
Channel
I 20
ROEP
dBm
I-'I 04.2

Draft 1.0
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Non-signaling Test Procedures (WCDMA)

V975/V980/C975/C980

Non-signaling Test Procedures
(WCDMA)

To perform non-signaling test procedures, theuser is
required to befamiliarized with sending test commands
to the phone under test.

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.

SUSPEMD —

Click AT+MODE then SUSPEND
(Serid Only) AT+MODE
Click SUSPEND (USB Only) SUSPEND

Hardware Requirements

Refer to page 2-2for alist of Hardware. Refer to Fig-
ure2-5for aconfigurationillustration.

Software Requirements

Radio Comm (latest rel ease)

Verify TX Power Output (WCDMA)

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

Table 2-7. WCDMA TX Power Output

Low High
Parameter Limit Limit Unit
WCDMA Power Out 19.5 22 dBm

ClickonWCDMA

~CP_MODE
go0 | esonsm | auro |
1800|2100
1900 | wigoo
0000 | M. A Get Mode |

For W_CARRIER assigntheseactionsto eachfield

Freq D (Dec)
Action
Channdlizetion
DataPattern
Scrambling
DPCCH
DPDCH
Channélization Code
Transmit Power
Max Power
Min Power
Scram Code

Long
SF256, SFO
SF256, SFO
00

15t

15t

802

00

10x0015 -> 21 dec -> +21dBm
20x0080 -> 128 dec -> (128-256 = -128 dBm)

—w CARRIER

FreqID [Dec) IQ?ED

— W _CARRIER

Channelization Code [Hex] IDEI ‘

—Action

h
Fraq D [Dias) Ig?5|j Channelization Cade (Hew) |00
{* Enable - o oo
r,_ Digable ﬁ _.Av::llon—_Channfallzallon Transmit Poveer [Hex) Iﬁ
% Enable % Dizable
X Man Power [Hes] Iﬁ
" Disable " Enable
—Data Pattern—- 5 "
[ Data Pattern | Seramblin i Py (s Iﬁ
 ANDs q X
Ll (" Disable | Scram Code (Hew 00
i Al': [CH TR ¥ Long
~ PN Y ]| & Pusg " Shont =
PN S =
" FM15

—DPCCH DPDCH
—DPCCH % SF2o6. SFO | SF2S6. SFO

" SF256. SF1 | SF128, SF1
(¢ 5F256, SFO " sF256, 5F5 | SF4, SF5
" SF25E, 5F1 |¢
" SF25E,5F5 |f 1w oiu |

2-10 Motorola Confidential Proprietary
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Audio/Vibrator Test Procedures

Audio/Vibrator Test Procedures

This section describes how to use test commandsto
verify audio and vibratefunctions.

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.

SUSPEMD —

Click AT+MODE then SUSPEND
(Serid Only)
Click SUSPEND (USB Only)

AT+MODE
SUSPEMD

&AUD_CTRL
Wik OM
ik OFF

Verfiy vibration function when enabled.

Vibrator Test

Enableor Disable Vibrator

Veaification

Handset Mic/Speaker test

AUD_PATH
[Fpuk; I 2 - Internal Mic j

Elutput:l 2 - Internal 5 peaker j
{ |22EIIJ

—AUD_LPE
Codec
Dizable

Sdect Enhanced Full Rateand POAP
click VVocoder Dizable

Set asillustrated.
Click Set

Wacader
Dizable

16 - Enhanced j

Vaification

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

Mono Headset Mic/Speaker test

AUD_PATH
|t I 2 - Internal Mic j

al Speaker j

; I 2200

—AUD_LPE
Codec
Dizable

Set asillustrated
Click Set

Sdect Enhanced Full Rateand

click VVocoder PCAR

Dizable

Yocoder
Dizable

I'I G - Enhanced j

Vaification

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

Draft 1.0
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V975/V980/C975/C980

Stereo Headset Mic/Speaker test

AUD_PATH

|r'|p|_,|t: ||:|4 - BDDI‘I‘l W‘L\}) j

Outpuit II:IB - Boom Spkr Sterec j
ser_| | 2500

—alD_LPE
Codec
Dizable

Set asillustrated
Click Set

FCAP

Sdect Enhanced Full Rateand -
Dizable

click Vocoder
YWacader
Dizable

|1 G - Enhanced j

Veaification

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

Melody Speaker test

SetAUD_TN_GEN asillugtrated and click Start Tones

—AUD_TH_GEM

Start Tones | Stop Tores | Clear

MNumber of Frequencies to be Generated

e 1 Fraqg. 2 Freqs. 3 Freqs.

a00
Fraq. 1 [Hz]

IEIEE!EI

Lewvel 1

Set AUD_PATH asilustrated and Click Set

AUD_PATH
lpuat: IDD - A |z j
Dutput ||:|3 - Alert j

Set I IEISEIEI

[ T<MUTE [ L. Chan MUTE
[T R MUTE [ R. Chan MUTE

Vaification

Listen for undistorted audio ontheAlert.

2-12
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LEDS and Keypad Backlight

Display Test Procedures

Thissectionwill describethe proper test proceduresto
determinethefunctionality of the color display.

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.

Click AT+MODE then SUSPEND

: SUSPEND —
(Sexid Only) AT+MODE
Click SUSPEND (USB Only) SUSPEND
Display Backlight Test

Click “FL Off” to disablebacklight FL Off

LI I 2

Click " FL On-Full” to enablebacklight
Veification

Verify that the backlightsrespond for each issued com-
mand.

Display Color Test

Select Eight Color - Pre Defined

Box and click “ Set” | OE - Eight Color Box |
Set

Veification

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

Figure 20. Eight Color Box Pattern

Draft 1.0
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Manual Test Procdures

V975/V980/C975/C980

Display Linearity Test

Select Grey Scaleand - Pre Digfined

click“ Set” IEIE - Gray Scale j
Set

Veification

Verify that the Grey scaleblock onthe phone' sdisplay
matchesthe Grey scaleblock infigure 14. Thistest can
also beused to confirm that the color intengity islinear.

Figure 21. Grey Scale Block

Display Flicker Test

Select Horizontal Ze-  _pyz pefined
braand click “ Set” IEIE - Horizontal Zebra |

Set

Vaification

Verify that no noticableflicker exists.

Figure 22. Zebra Pattern

2-14 Motorola Confidential Proprietary
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Manual Test Procedures

Display Pixel Defect (Bright)

= Pre Defined
Select All Pixels Off |00 - &l Pixels Off =]
andclick “ Set” S ot
Veification
Verify that no greater than two pixelsareoff.
Display Pixel Defect (Dark)

Pre Defined

Select All PixelsOn | |01 - &ll Pixels On 4
andclick “ Set” Gt

Veification

Verify that no greater than two pixelsareon.

LEDS and Keypad Backlight

Usethefollowing proceduresto verify statusLED and
keypad backlight.

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

SUSPEND —
Click AT+MODE (Seria Only) AT+MODE
_SUSFEND |
Keypad Backlight
~LEDS
W Keypad
Select Keypad to enable. Deselect | I Main Display
. [T CLI Dizplay
Keypadtodisable.
[~ RedLED
[T Green LED
Veification

Verify that al keypad backlight LEDsactivate.

Draft 1.0
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Manual Test Procdures

V975/V980/C975/C980

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 needs to be in suspend mode.
Follow thelisted procedureto configure the phoneto
accept test commands.

Click AT+MODE then SUSPEND  [-SUSPEND—
(Serid Only) AT+MODE
Click SUSPEND (USB Only) SUSPEND

Data Line Integrity Check
When performing thistest, RadioComm needsto be

switched to GSM for proper responses. GototheMenu
bar and select Main>MA>GSM.

Sdlect Start Externa Viewfinder

TTST_CAMERA [Talan Crly]
1% Start External WEA Viewfinder [=tll Image)
i Stop Yiewlinder
8 Capture § Store
™ User Defined Command and Daa

Select User Defined Command, enter 06A 0 for data,
and click Execute

& Capture f Store
% |ser Defined Command and Das

Supporting Data [Hex):

|00
Response: ||:||:|
Veification

Verify that the response datareturned 00.

Camera Flash Check

T LEDS

r Kevypad

I Eu. Fevpad

Select CameraFlashto enable. De-

salect CameraFlashto disable. ™ Main Cisplay

[T CU Display

[T ped LED
I_ Green LED

F Camera Flash

Vaification

Verify that CameraFash LED activates.
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Theory of Operation

C975/C980 Overview

MotorolaC975 and C980 telephonesdeliver 3G fea
turesinasmaller and lightwei ght package. Theseglobal
system for mobile communications (GSM) general
packet radio service (GPRS) wirel essapplication pro-
tocol (VWA P)-enabled mobile phonesincorporateanicon
based interface (Ul) for easier operation, allowsshort
message service (SMS) text messaging, and includes
personal information manager (PIM) functiondity. The
C975 and C980 aretri band phonesthat allow roam-
ing withinthe GSM 900 MHz, (DCS) 1800 MHz digi-
tal cdlular system, and PCS 1900 MHz bands, in addi-
tiontothe UMTSWCDMA 2100 MHz band.

C975 and C980 tel ephones support GPRSand SMS
inadditiontotraditiond circuit switched transport tech-
nologies.

C975 and C980 telephonesfeaturea 65k TFT color
display. The housing containsthe keypad, transceiver
printed circuit board (PCB), microphone, flex connec-
tion, external accessory connector, smart button, vol-
ume buttons, and voice button. Thestandard 820 mAh
Lithiumlon(Li lon) battery fitsbehind aremovableback
cover.

The phone acceptsboth 3V subscriber identity module
(SIM) cardswhichfit into the SIM holder underneath
the battery. Theantennaisinternally mounted withinthe
housing. Inexpensive direct connection to acomputer
or handheld deviceviaUSB for dataand fax calls, and
for synchronizing phonebook entrieswith mobile Phone
Toolssoftware, can be accomplished by using the op-
tional data cable and soft modem.

C975 and C980 tel ephones use advanced, self-con-
tained, sedled, customintegrated circuitsto performthe
complex functionsrequired for GSM/WCDMA com-
munication. Feeturesavailableinthisfamily of teephones
indude:

o WCDMA 2100 MHz, GSM/GPRS 900/1800/
1900 MHz

. 2-Way Video Call

. Audiolvideo streaming, capture, download and
playback

. Advanced Messaging (MMS, E-Mall, IM with

Figure 3-1. C975 Transceiver
= B\

\S Y,

Draft 1.0

Motorola Confidential Proprietary 3-1



Theory of Operation
Front End Module

C975/C980

Presence)
. Synchronization (viaOver-The-Air and PC)
. Builtin Speaker phone
. Speaker Dependant VVoiceActivation and Voice

Note Recording

. 1.9" TFT display, 176x220, 65K color

. VGA camerawith 4x zoom, CIF camerafor
videocdl

. Java™ MIDP2.0

. Enhanced WAP 2.0 and Motorola Internet
Browser

. Multimedia MPEG4, WMV, WMA, MP3,
AAC, MIDI, XMF

. 16mm Polyphonic Speaker (24 voice po-
lyphony, 16 channels)

. Supports removable TransFlash external
memory card

Voicetagscan beused for voicediaing up to 20 phone
numbers in the phone book and for creating up to 5
voice shortcuts for menu items. The phone must be
“trained” by thevoicetag being read into the phone’'s
memory twicebeforeit isrecognized.

You can add voicetagsto the phone’smemory using
theusual nameaddition

methods (i.e., viathe phone book menu structure or
withthe shortcut editor).

Front End Module

GSM receivesignasfromtheantennaarefedintothe
FEM (Front End M odule) through an antennamatch-
ing network and RF connector (NOO1). TheWCDMA
receivesignd isdirectly tappedinto theantennamatch-
ing network. ThisWCDMA receive configuration a-
lowsthe mobiletransceiver to receive WCDMA and
GSM signassmultaneoudy, facilitating the ability to
handover fromaGSM network to UM TS network and
viseversa

Figure 3-2. RF Top

a )
-
o
oI
>
'_I
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=
Antenna "
® 16 o GoM
N0O1 2
O——F~ PCS
Lo o810 5
| — | ® =" e DCS
U002 15
FLOO2 FEM — GSM
o<—113_ pecs_pecs
l 5 14 [3 |2
él
o
= » D B B
o O O O
n-I n-I n-I n-I
====
w wm v wm
\8 Y,

WCDMA and GSM (all bands) transmit signalsare
passed through the FEM and fed into the antennafor
transmission. If NOO1isused, all WCDMA and GSM
signalsarefedinto NOO1. Also, theinternal antenna
path will bein an open statewhen NOO1 isused.

3-2 Motorola Confidential Proprietary
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Theory of Operation
Front End Module

The FEM integratesa4-position GaAsantennaswitch,
diplexers, transmit harmonic filters, SAW filtersand
matching componentson amultilayer low-temperature
cofired ceramic (LTCC) module. Themoduleprovides
band sel ection and filtering between the EGSM, DCS,
PCS, and WCDMA (UMTY) receive and transmit
bandsinthe 3G terminal.

Figure 3-3. FEM Module (U002)
a A\
4889729ND3

mmmmmmm
wwwwwww
PURNCN NN
DDDDDDD V1
zzzzzzz

wwwwwww V2
V3
‘ I V4

ANTENNA 77()\
Antenna Switch

GSMRX o 04
SAW filters 11,00

2\
z -
PCS_RX —
o 2] S|
! EGSM_RX > Fj% WCDMA_TX
= \_I;:

Diplexing
Networks (- 4
\ EGSM_TX

Harmonic Filters
mmmmmmmmmmm

CC T T - ® WL T ™A —

ol

oo

Py

5

coocoaococococaacocaa
=E======z==Z====== =
R R R R T R R R R )

Thereisanetwork on each port of the antennaswitch
that servessevera functions. Theprimary functionisto
make each switch path behave as an open circuit to
incoming signasintheWCDMA receiveband (2110—
2170 MHz). Signalsin the WCDMA Rx band are
thereby reflected back to the WCDMA receiver. Re-
ceived signalsinthe EGSM, DCS or PCShandsare
allowed to passthrough the switch and undergo some
pre-filtering, then passthrough SAW filtersbeforeleav-
ingthemodule.

Signdsfromthe WCDMA tranamitter arediplexed with
EGSM Rx, sharing switch postion 1. Similarly, sgnals

fromthe EGSM tranamitter arediplexedwithDCSRKX,
sharing switch position4. Switch postion 3isused soldly
by the DCS/PCStransmitter, and switch position 2is
used only by PCSRXx.

Band Sdlection in the Front End M odulefollowsthe
Truth Tableshownintable 3-1.

Table 3-1. FEM Truth Table

Band Selected Vi [ V2 | V3 | V4
WCDMA Rx X X X X
WCDMA Tx, EGSM Rx 1 0 0 0
PCS Rx 0 1 0 0
DCS/PCS Tx 0 0 1 0

0 0 0 1

EGSM Tx, DCS Rx

WCDMA Rx isavailableinany switch position.
Logic“1” isdefined as2.5 voltsminimum.
Logic“0” isdefined asOvalts.

Draft 1.0
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RF GSM Receiver

C975/C980

RF GSM Receiver
BALUN

Fromthe FEM, the GSM singled-end, unbalanced re-
celved signasarefedintotheAlgae M B section of the
BlueModule (900). SincetheAlgae MB expectsabal-
anced differentid receiveinput sgnd, theEGSM, PCS,
and DCSsignalsmust first passthrough adifferential
converson. Bauntransformersprovidetheconversons
from an unbal anced to abalanced line condition.

Figure 3-4. Balun Transformer

a N\
HHM 1515
630
PORT3
2[CT — (530
4 —_—
GND_RF
MO e 3.60F
1630
5 2TnH
) uhms_’%_’ GND 1 e
pnR 3.9nH 1PORTI § OND_RF
PORT2|3 3.60F
\ y

Each GSM band will contain aBalun transformer for
differentia conversions. Theexpectedinsertionlossfor
the Balun transformer isapproximately 0.6 dBm.

BLUE MODULE IC (ALGAE)

ThreeLNAsareused for eachreceiver frequency band.
Two hi-band LNAs are used for DCS and PCS fre-
guenciesand onelow-band LNA isused for EGSM.
Both hi-band LNAsare grouped together to sharethe
sameimpedance matching transformer at the outpui.
Thelow-band EGSM LNASs uses a separate imped-
ancematching transformer at thethe outpuit.

Figure 3-5. ALGAE MB (Receiver)
(7 N

ALGAE MB
MIXER
LNA AGC (U900)
BB_OUT
GSM -

- [>1 SIS T mx

PMA IFF IFA AAF
DCS 13 In

AR

LeMB_RX_Q
- MB_RX_QX

RX VCO
RX_TUNE
S SYNTH_FDBK

\ J

Automatic gain control isprovided by anAGC current
steering differentid pair. Thiscurrent steering stagedi-
vertscurrent fromthe LNA load to supply in order to
reducethegain. Thecurrent steering differential pair
aonewould not havethedesired transfer function, there-
forean AGC linearizer isneeded to provide aresponse
thatislinear indB/V.

TheLNAsdriveAGC current steering stagesthat feed
integrated transformer matching networks. Thetrans-
former drivesthe quadrature mixersthat convert the
RF signal to baseband quadraturel and Q.

The downmixer convertsthe RF signal to baseband so
that thesignal can passthrough alow-passantialiasing
filter and be converted to adigital format.

The output of the mixer connectsdirectly to the post-
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Draft 1.0



Service Manual(Level 3)

Theory of Operation
RF GSM Receiver

mixer amplifier. Largeintegrated capacitorsareused to
provide alow-frequency, low-pass corner at the out-
put of themixer. Thesigna then passesthrough baseband
amplification and anti-aliasing filtering. The output of
ALGAEMB will bebalanced RXI and RXQsignal. It
will haveal100kHz Very Low Intermediate Frequency
(VLIF) sgnd that will besent totheHarmony for Ana-
logtodigita conversion.

TheLOsignal isprovided by afully integrated VCO
that drives either adivide-by-two or divide-by-four
quadrature generator. In addition, adivide-by-3or5cir-
cuitisused to feed back the LO signal to the synthe-
sizer. Thedivide-by-3or5 circuit drivesadifferential
output stage that providesthe appropriate power level
tothe synthesizer. Thisoutput stageisshared with the
TX path and providesthe synthesizer feedback signal
inboth transmit and receive.

HARMONY GSM_RX (U100)

TheRX1 and RXQVLIFsigna entering the Harmony
issent tothe Sigma-Deltamodulator which transforms
thed ow moving anaog signal into ahigh speed digital
output. The Sigma-Deltamodul ator isset asanAna-
log-to-Digital Converter (ADC). The output of the
Sigma-Deltamodulator isthen fed into the Receive
Coprocessor (RXCPROC).

Figure 3-6. Harmony (GSM RX)
( A\
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et 1 Mg spl miso

\.

The RXxCPROC includesthedigital signal processing
hardwarerequired for thereceivetransceiver (Rx) af-
ter theinitia conversion doneby the sgma-deltamodu-
lator. It'sconfigured to beused inthevery low interme-
diate frequency mode (VLIF). The RxCPROC sup-
portsthe GSM and EDGE standards.

The RXxCPROC isrepresented by blockslisted as* deci-
mationfilters’, “digital IFmixer”, “digitd LO” and“se-
rid interface” . The RXCPROC decimatesand filtersthe
| and Q quadratureinput signalsand convertsthemto
baseband. Processed sgnasaresent serialy totheBase
Band Port (BBP) to befurther handled by theDSPand
VIAC.

A seria busconssting of SDFSand SDRX will trans-
mit the RX| and RXQ datato the BBP moduleinthe
POG SDFSisaframing signa which marksthebegin-
ning of an1,Q transfer. SDRX isthe seria data. The
clock usedfor theseria transfer isSCLK.

The RXCPROC is controlled via the SEQUENCE
MANGER or SPI. Each control lineof the Seq. Man-
ager can be overridden by acorresponding linefrom
theSPl (MB_SPI_CLK,MB_SPI_MOS!). Layer One
timer signals (MB_RX_ON, MBRX_ACQ,
MBRX_SLOT) from POG control the start of major
sequences of events.
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C975/C980

RF GSM Transmitter
BLUE MODULE IC (PRIMSYN GSM_TX)

ThePRIMSY N receivesSS| TX dataat DMCS(digi-
tal input to start Tx modulation), TXCLK (clock for
seria transfer) and SDTX (serial Tx data) from POG.
Thisdatapatterninput toafractiona N synthesizer with
a24-bit resolution. For EGSM the synthesizer output
is 880 — 915MHz, DCS is 1710 — 1785MHz with
GMSK modulaionandisdirectly amplifiedtothetrans-
mitter output.

Figure 3-7. PRIMSYN (GSM TX)
z A\

BDX
BCLKX
DMCS

DP

SYNTH_FDBK

TX_TUNE Lp

FILTER Y500

aHH

RX_TUNE LP PRIMSYN

FILTER (U900)

\\ J

BLUE MODULE (ALGAE)

TRANSMIT SECTION

Anintegrated VCOisusedfor thetranamit path. Asingle
VCOisusedfor transmit. A low noisefloor divide-by-
2 stage drivesthe high band output. Thelow band out-
put isdriven by adivide-by-4 stage.

Figure 3-8. ALGAE MB (Transceiver)

@ M
ALGAE MB
RXVCO (U900)
RX_TUNE
> SYNTH_FDBK
AN TX VCO
TX—OUT—LO‘?@ [ 12 [] 2 _@ TX_TUNE
[
Tx_OUT_H|~o}E<]: .
12
\ J

Two transmit output stagesare provided. Both stages
haveintegrated output matchesin order to reducethe
required number of discretecomponents. Theintegrated
matchesareimplemented asdifferentia to single-ended
transformers.

Thetransmit sgnd isfed back tothesynthesizer through
adifferential output stagethat is shared with there-
caver.

3-6 Motorola Confidential Proprietary

Draft 1.0



Service Manual(Level 3)

Theory of Operation
RF GSM Transmitter

GSM PA (U800)
TheTX VCO output signal fromtheALGAEMB is

injected inthe Durango 9E3G viathe TX_OUT_LO
(Low Band) and TX_OUT_HI (Hi Band). Durango

Figure 3-9. Durango 9E3G (U800)

@ D
HARMONIC FINAL PRE-
FILTER bRy, BRY - ERY
GSM <——.—§ — —— TX_OUT_LO
i MB_PA_VBA
GSM PA - $—MB_PA
(US0D) ¢ |BIAS CONTROL |e HB_EN
- LB EN
H;}:FIaLMT(E)gm - 9E_VMODE
DCS_PCS +,~4ﬂ—ﬂ¢—— TX_OUT HI
WB_VDET - P DRV v
s 9E_VDET
PWR -
DET & 9E_VDET_REF
- TX_EN_2v7
\ J

9E3G isaquad band PA Module for GSM applica-
tionsin 3G phones. Themoduleusesadua amplifier
lineup which operates in the three separate EGSM,
DCS1800, and PCS1900 bands. It iscompatiblewith
GSM/GPRS operating modes. Theintegrated module
incorporates coupl er/detector for power control, Low
passfiltering for harmonic rgection, and isinternally
input and output matched to 50 ohms.

ThisTransmit moduleisto beused asthefina amplifi-

cation stagesin the A 1000 for the EGSM (900 MHz),
DCS (1800 MHz) and PCS (1900 MHz).

Thenomina expected maximum gainis~30dB.
TheVDET (output) isthe RF feedback alongthe DC
referenceV_REF_DET (output) are used in backend

PA Control (PAC) processing by the HARMONY.

VBA_landVBA_2areinputsfromHARMONY that

controlsthe PA output level. Thevoltageapplied at the
pinisproportionally related to the output power of the
PA, asthe voltage increases the gain or power level
increases.

The power detector isinternal to the PA andisshared
among all GSM bands as well as WCDMA.
WB_VDET connectsWCDMA TX tothe power de-
tector

HB_EN enablesthe high band (DCS/PCS) amplifier
lineup. LB_EN enablesthelow band (EGSM) ampli-
fier lineup. TX_EN_2V7 enablesthedetector.

9E VMODE sets the operating mode of the PA.
GMSK and EDGE modes are supported, but only
GMSK modeisusedinthisdesign. 9E VMODE isset
high during GMSK TX mode. 9E-VMODE isset low
when thetransmitter isin standby mode. Thislineis
also enabled in WCDMA mode to allow proper
WCDMA power detection.
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C975/C980

RF WCDMA Receiver

MC13820 (U001)

The first IC in the WCDMA Rx line up is U001
(MC13820), whichisaLow NoissAmplifier. TheRX
frequency will beamplified and passed onto Onel.ife
WB through FL0OO5. The LNA iscontrolled by Har-
mony (U100) through two enablelines. MBC_EN1
enablesgain for the LNA while MBC_ENZ2 enables
thelC. Both linescan be probed at testpointslocated
near Harmony (TP120 and TP121).

Figure 3-10. WCDMA LNA

uoo1

WB_Rx—tG[Z O_T

BLUE MODULE (ONELife)

o
FLOO5 LNA_IN

A

ONELifeisafull custom mixed signal BICMOSIC
with the SiGe option with €l ectroplated copper induc-
tors. ThislCisafully differentid direct-conversonfront-
end I1C and iscomprised of amultiband RF sectionand
asingle path baseband section. The RF sectionis
comprised of three Low NoiseAmplifiers, two setsof
quadrature mixersand anintegrated 4GHz VV CO with
adivided prescaler output. Only one LNA isusedin
thisdesignto cover the WCDMA/UMTSband (2110-
1710). TheLNA hastwo gain states, ahigh gain state
and abypassstatewith noreverseisolation. TheLNA
drivesthe quadrature mixers, viaan integrated trans-
former matching network, that convert theRF signal to
baseband, quadrature | and Q. The LO signal ispro-
vided by fully integrated V COsthat drivesadivide-by-
two quadrature generator. In addition, adivide-by-three/
fivecircuit isused to feed back the LO signal to the
synthesizer viaan open collector output stage.

The baseband section iscomprised of two separate |

Figure 3-11. ONELIife
( A\
n WB_RX_TUNE
T | SYNTH_FDBK
PMA IFF IFA" AAF BB_OUT o
TSSOSO :
ST

MIXER

LNA_IN
[

“

ONE LIFE

\\ J

and Q pathseach containingaPMA, an anti-aliasing
filter madeup of anIFA with an activepoleand DCOC,

two bi-quad sections, and an output buffer. The
baseband signa path hassix polesof baseband filtering
distributed between mixer pole, the active | FA pole,

and the two bi-quad blocks. The PMA has pseudo-

continuousgain capability andispart of theAGC sys-

temaongwiththeLNAs. ThePMAAGC iscontrolled
throughfivededicated | C pins. At theoutput of thePMA

stage, abaseband detector circuit provides broadband,

strong signd informeation to the baseband part. DC Off-
set correctionis provided through external differentia

pinsto provide offset correctionsto theinternal 1FA

stage. Theoutput buffer receivesaninput voltagevia
feedback from theHarmony WB_CMODE lineso that
OneLifeWB’soutput signal drivestheA/D withthecor-
rect common modevoltage.

Control and programming are donethroughaSPI in-
terfacefrom Harmony. Two suppliesarerequiredto
power the IC, VRF_DIG_1.875V for SPI lines and
VRF_2.775V for RF portions.
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Harmony WCDMA_RX (U100)

TheRX | an Q baseband sgndsarefedintothe Sigma:
Deltamodulator of the Harmony. The Sigma-Delta
modulator isan A/D converter that convertsthel and
Q baseband inputs to noise shaped 6-bit digital out-
puts. These outputsarethen next decimated by aratio
of 3using 3-stage cascaded comb typefilterstoasam-
pling rateof 15.36 MHz.

DC offset correctionisperformed nextimmediately to
minimizethe amount of delay inthismixed mode con-
trol loop to achieverapid DC acquisition during nor-
mal mode war mup sequences. The DC offset correc-
tion unit has feedback to the OneLife-WB IC to be
ableto correct for DC offsetsat theinputsto | F ampli-
fier sage.

Thematched selectivity filter isdesigned such that it
providesthe desired sel ectivity to meet adjacent chan-
nel and blocker specificationsin the 2100 and 1800
MHz frequency bands.

1/Q gainand phaseimba ance equalization unitslocated
nextinthelineupisusedto correct for I/Q mismatches
dueto both the base station transmitter aswell asthe
mobiledevice.

Next, theoutputsof thel/Q gain equalization unit feed
intotheRFHIFAGC aswell asthedigital gain compen-

Figure 3-12. Harmony WCDMA RX (U300)

sation control units. These outputsfromthel/Qgain
equdizer areused by theAGC unit for on-channel power
detection. In addition, theAGC unit al so receives off-
channel power indication from a2-bit SOS detector
databusfrom OneLife-WB IC. The on-channel and
off-channel power levelsare used by the RF/IFAGC
unit to control internal and external LNA step attenua-
tor stages aswell asthevariable gain PMA stagein
OneLifeWBIC.

Two bit control lines are used to control each of the
external LNA step attenuator stages. Alternately, al-
bit control lineisemployedto control theinternal LNA
intheOneLifelC. Inaddition, a5-bit parallel digital
busisemployed to control the PMA variablegain con-
trol stagein OneLife-WB IC. TheAGC unit also sup-
pliesthe detected RSS! level to the external host de-
vice(e.g. POG IC) based upon the current RF, IF, and
digital baseband gain control settingsaswell asthe on-
channel RSSI detected.

Followingthel/Q gainequalization stage, adigitd gain
compensation unit islocated next. The purposeof this
gain compensation unit isto providea6-bit gain com-
pensated output signal to the WCSP unit giventhat the
input sgna’sdynamicrangeis 13 bits. The 15.36 MHz
ratel and Q outputsarethen interleaved inthe BBIF
(baseband interface) unit to generatethe output 1/Q data
at a30.72 MHz rate on asingle 6-bit databusto the
externa host device.
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C975/C980

RF WCDMA Transmitter
Harmony WCDMA TX (U100)

TheHarmony provides pul se shaping and modulation
of the8-bit interleaved TX datacoming fromthe POG
RF carrier suppression and baseband DC offset, 1/Q
gainand phase equilization will bethen be performed.
Findly, thel/Q signal ispassed throughaDAC andfed
intotheRattler IC.

An8-bit parald interleaved datainterface (BBIF_TX)
isusedtoloadthel and Q chip datafrom POG intothe
WCDMA signal path. Alternately, aPN cdibrationsig-
nal may also beloaded into thissignal path for correc-
tion of baseband DC offsetsand I/Q imbalancesduring
transmitter warmup sequences. Theparallel | and Q
data from POG isfirst pulse shaped at a 7.68 MHz
sampling rateusing 31-tap SRRC FIR filtersfor thel
and Q channels. Thesefilters outputsaretheninterpo-
lated to @30.72 MHz sampling rate using two stages of
hafbandinterpolationfilters.

The 12-bit outputsfrom the baseband pul se shaping
and modulation system arefed into thisDC and I/Q
correction system. The specified 12 bit inputsfirst pass
throughthe DC offset, 1/Q phaseand gain equalization
blocks. The output samplesfromthegain equdizer are
thenfedintothesgmadetaDA Csat ahigher sampling
rateto minimizeanti-aiasing filtering requirements. Fol-

Figure 3-13. Harmony WCDMA TX (U300)

lowing the DA Cs, thereisan analog gain stagewith 5
attenuation settingsavail ablefor the bassband gain con-
trol system. Following thisstage, a2-pole passivefilter
and a4th order Butterworth filter isemployed inthe
quadraturesignd path to eliminatethe shaped noisefrom
thesgmadedtaD/A’s. Theoutputsof thesereconstruc-
tionfiltersfeed into the RF modulator | C (Rattler).

Iz N
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BB QX = / DC Offset ]
- | 1/Q Gain || Correction & | | | WCDMA
BBQ LPF A & Phase Input WCDMA WCEDMA Ty i Data [ BBIF_TX(7:0)
BB_IX - DAC H Equilizer [T| Baseband [T Interpolation (1 FIR Filter |- Input Word
BB_| = \ Attenuator
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MC13786 (U401)

TheMC13786 isanintegrated I/Q modulator, IFand
RF variablegain amplifier, UHF frequency synthesizer
withafully integrated VV CO, image-reject upconverter
mixer, and linear PA driver.

Thesynthesizer or phaselocked loop (PLL) consstsof
abuffer amplifier, multi-modulusprescaer (divideby 4,
5, 6, and 7), asixbit programmabl e post divider, refer-
ence divider, phase detector, and charge pump. The
PLL usesareferencefrequency of 15.36 MHz. One
frequency synthesizer/\VV CO providesboththemainand
offset LO functions. The VCO operates over afre-
guency range of 2114 MHzto 2263 MHz andisfully
integrated.

Thel/Q Modulator consists of aquadrature generator
andtwo Gilbert Cdll activemixers. Usingtheoffset LO
and quadrature generator, the active mixersmodul ate
thedifferential baseband 1/Q signalsontoa TXIF sig-
nal. Depending onthechannel selection, the TXIFfre-
quency will rangefrom 274 MHz to 283 MHz.

Fromtheactivemixers, the TXIFsignal isfedintoal F
Variable GainAmplified (IFVGA). ThelFVGA has
70 dB of total typical gain control range and is con-
trolled by the VGC line. The output of the VGA shall
haveasingle polebandpasstank circuit to provide at-
tenuation to far-out noise.

Theupconverter hasanimage-reject configuration so
that the unwanted sideband isrejected to decrease the

Figure 3-14. Rattler (U401)

linearity requirements of the VGA stage. An input
polyphasefilter shal providethe necessary phase shift
for thelR mixer. The TXIF signal isupconvertedtoa
TX carrier frequency ranging from 1920MHz to
1980MHz. An on-chip copper balun shall providethe
differential to singleended conversion necessary for the
following stages.

TheVGA providesareductioningainand current to
optimizethe TX lineup for lower output power levels.
ThePA driver amplifiesthesignal to provide sufficient
drivefor theradio power amplifier.

/7 A\
RATTX_OUT —Q—%CE o
_OUT-=1 — BB Q
= — BB_IX
—BB_|
— PS_CLK_RAT
e~ TX_EN
RATTLER l@- RAT_VCA_AOC
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WCDMA PA (U850)

Durango5W isathree-stage power amplifier handling

theband of WCDMA Tx frequenciesbetween 1920—
1980MHz. Thenominal expected maximumgainis
~30dB.

A Motorolaproprietary high power / low power effi-
ciency enhancement load switch (5W_VLD) isincluded
inthe output match. VLD adjuststhe output |oad for
optimum efficiency from low power to high power ouit.

Figure 3-15. Durango 5W (WCDMA PA)
e A\

Load

WB_VDET = Control

WB_TX_OUT

RAT_TX_OUT

Bas -WB_PA_VBA1
WCDMA PA Control fe—WB_PA_VBA2
Match Match

TEMP?SENSE‘_I:I‘TEMPisENSEiEN
\8

J

In conjunction with VLD, bias control
(WB_PA_VBAL/WB_PA_ VBAZ2)isperformed be-
tween highand low power ranges.

Theamplified WCDMA carrier isfedinto aRF cou-
pler devicewhich hasan integrated RF detector. An
RF detect will passthrough the Durango 9E3G (GSM
PA) before being fed to the Harmony for power detec-
tion.

U880 isused to measuretemperature. Itslinear output
isavoltagesignal that correspondstoitsphysical de-
vice temperature. TEMP_SENSE is measured by
PCAPandthe MCU (POG) retreivesthetemperature
readings every 5 seconds and passes it to the DSP
(POG) sothat thetemperature compensation tablesare
updated.

Theisolator providesastable 50 ohm PA load. It also

protectsthe PA from interfering with other frequency
bands. Findly, it guardsagainst IM productsbeing pro-
duced by thetransmitter and affecting recelver circuits.

3-12 Motorola Confidential Proprietary
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RF Interface
Harmony

TheHarmony ICisamixed-sgnd transceiver backend
| C intended to support GSM, EDGE and WCDMA
services. It includes 2 receive paths: amedium-band
path and awideband path. The medium-band pathis
intended for GSM and EDGE and isconfigured to sup-
port VVLIF receiver architecture. Thewideband pathis
intended for WCDMA and isdesigned to operateina
direct conversion receiver architecture. Both of these
receivesigna pathsare optimized for non-compressed
mode. Thetransmitter path isdesigned to operateina
direct-launch transmitter architecture. ThelCasoin-
cludesdua clock synthesizers, aswell asgenerd sup-
port circuit such as sequence manager and SPI.

TheHarmony |C and Base-Band (POG) I C interface
congistsof twoindependent setsof SPI lines(WB I/F,
MB I/F); 2 chip-enableinputs, 2 clock inputs, 2 data
inputs, and 2 dataoutputs. Harmony interfacesto the

Figure 3-16. RF Interface Block Diagram

Base-band IC asaslavelC, however, itisalso amas-
ter totwo auxiliary ICs(Algae MB and Rattler) using
two independent setsof SPI lines(TX AUX, RXAUX).
Thetwo auxiliary |Csare programmed by the Base-
BandviaHarmony.

In order to decreasethe overall arearequired for con-
trolling the sequences, asequentia accessstrategy was
devel oped. The sequence manager would consist of
controllersthat would accessan SRAM device sequen-
tidly. Thesecontrollersrun of aset of programsthat are
preloaded into an SRAM memory device. In order to
eliminatethe need for astack and interrupts each con-
troller is dedicated to a single task. In the sequence
manager there existsacontroller per task, wherethe
number of maximum taskswould be equivalent tothe
number of input TIMER lines.

A seria busconsisting of SDFSand SDRX will trans-
mit the GSM RXI and RXQ datain 2’'s complement
format to the Serial BBP module. The RX1 and RXQ
datawill then be handled by the DSPintegrated inthe
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POG The Serial BBPmodulefor TX isnot usedinthis
design.

The WCDMA path receive path hasaparallel BBP
interface to send datato the Base Band processor. The
interfaceisprogrammedto run at 15.36mhz. An 8-bit
pardld interleaved datainterface (Parallel BBP) isused
toloadthe TX | and Q chip datafrom the externa host
processor (POG) IC into the WCDMA signal path of
Harmony.
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Baseband Electrical (Digital)
POG (U1000)

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. POGisaTriCoreprocessor | Cintegrating apow-
erful DSP core, a32bit MCU RISC corewith unified
cacheand acustom 32bit RISC enginefor datamove-
ment acrossthe processing domains.

Figure 3-18. POG Block Diagram
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The DSP coreisahigh performance StarCorewith four
pardld ALUs, the SC140, withanove VariableLength
Execution Set (VLES) architecturewhich maximizesthe
execution of multipleingtructionsinasingleclock cycle.
The SC140isassisted by 3G specific hardware accel -
eratorsand timersto optimize performance and power.
Aspart of the 3G support, the Wideband CDMA Sig-
nal Processor (WCSP) module implements modem
functionsrequired by the CDMA subscriber unitinac-

cordancewith 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-
ible dataflow between theMCU, DSP and the multi-
mediaperipheras.

Graphics Accelerator

U5201 isahigh performance, low power, Graphics/
Media Processor |C (GPU) that supports advanced
multimediaapplicationsfor W-CDMA, UMTS, and
GSM. This|C enablesthe user to capture, view, and
sharehigh quality imagesand video. A hardware-based

Figure 3-19. GPU Interface
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MPEG-4 encoder capturesvideo at up to CIF resolu-
tion at 30fps. A hardware-based video decoder allows
playback of the video recorded, or any other MPEG-4
clip or streaming video. A full hardware codecis uti-
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lized for video conferencing— QCIFimagesizea upto
30fps. Support of VGA (680x480) resolution LCD at
16 and 18-bpp (with dithering) using only an embed-
ded frame buffer and up to 3MP cameraswith resolu-
tionsup to 2048x1536 image capturewith a10fpspre-
view and 2MPcameraswith a15fpspreview. Thevideo
processing engineiscoupled with a JPEG encoder ca-
pableof encoding still imageswith 3M P resol ution and
aJPEG decoder capable of playback motion JPEG at
upto 30fpsat VGA resolution. Thehost interface bus
providesan 8, 16, or 32-bit asynchronousinterfacethat
supportsboth direct and indirect addressing modes.

MMC/SD Flash Interface

The MMC/SD host controller provides an interface
between the POG and Triflash-R memory card.

Figure 3-20. MMC Interface
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TheMMC/SD host controller handlesMMC/SD pro-
tocol at transmissionlevel, packing data, adding cyclic
redundancy check (CRC), start/end bit, and checking
for syntactical correctness.

Keypad Interface

Thekeypad providesthe primary physical user inter-
facefor theradio. The 5-way NAV joystick hasacen-
ter keypressin addition to thefour primary directions.
WhiteLED’swill beused for backlighting. Thekeypad
implementation to be used isthe 2-contact, 1-polekey-
pad scanning architecture.

Figure 3-21. Keyboard Interface

a )
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The Keypad Port (KPP) of POG decodes keypad
presses. The Keypad Port isa16-hit peripheral which
isused for keypad matrix scanning. Keypad matrix uses
5rowsand 4 columnsfor key scanning. The KPP on
POG can support up to an 8 x 8 row-by-column key-
pad matrix. The KPPwill usea32.768 KHz clock.

The Power/End key will not be part of the matrix but
instead will connect directly to PCAP2.

3-16 Motorola Confidential Proprietary
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POG Memory

The POG flash memory uses a 128 (128 Mbit) 1.8
Volt wirdessmemory which delivershigh density flash
memory in a single package. Individually erasable
memory blocksare optimally sized for code and data
storage. Four 16-Kword blocks and seven 64-Kword
blocksarelocated in the parameter partition. Therest
of theflashmemory isdivided into fifteen partitions of
eight 64-Kword main blocks. By dividing the flash
memory into partitions, program or erase can takeplace
simultaneoudly during read operations. Thedeviceis
availableina56-ball viBGA* packagewith 0.75mm
bal pitch.

Figure 3-22. POG Memory
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The POG SDRAM device is a JEDEC standard
SDRAM with 1.8V core supply, 1.8V 1/0 supply, four
banks, and density of 4Mb x 16 (64 Mb). It islow
power with special function support including partial
array sdf refresh and temperature compensated refresh.
It hasamax frequency of 104MHz with CASlatency
of three.

Power Supply Architecture

Voltageregulationisprovided by the PCAPIC. Mul-
tipleregulatorsare used to provide better isolation be-
tween sensitiveload circuitry and noisy circuitry. The
regulatorsandtheir load circuitry areillustrated below.

Table 3-1. Power Distribution 1

Physical namelL ogical name(s) oltage [Supplies

SW1 VLVIO_1.875 1.875 JAP/BP Flash cores, AP flash I/O
SW2 Not Used 1.725

sw3 \VBOOST 55V 5.5 10, Keypad backlights
V1 V1 1.875 (Camera processors

V2 VA_2.775V 2.775 IAudio

V3 Not Used 1.875

V4 VPOG_VLVIO 1.875V |1.875 Low voltage I/0

V5 \VHVIO 2.775 2.775 PCAP interna components
V6 [VRF_TX_2.775V 2.775 Harmony, Rattler, RF TX
V7 Not Used 2.775

Table 3-2. Power Distribution 2

Physical namglLogical namg(s) /oltage upplies

V8 \VMMC 2.775 2775 MMC

Vo \VRE REF 2475V |2775 RF Reference

V10 \VRE HV 5V 5 REHV

IVAUX1 Not Used 2775

IVAUX2 VRF RX 2775V [2775 Harmony, Algee RFRX
IVAUX3 VCAM 2.6 26 Transflash

IVAUX4 Not Used 3

U3206 [VMAIN_1.55V 155 POG Core
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Clock Generation

PCAP can generate a32kHz clock either fromanin-
ternal RC Oscillator or an externa crystal. Theinterna
RC oscillator doesn't providethestability that theRain-
bow requiresfor optimal performance, therefore, an
external 32.768kHz crystal isused.

Figure 3-24. RTC Clock
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The PGM2 pin of PCAPistiedto LCELL _BYP, to
prevent theinternal RC oscillator from being routed to
the 32kHz pin under any circumstances. The 32kHz
oscillator will runat al times. Itispowered by LCELL,
acoincell battery that isal so used to maintain thereal
time clock. The phonewill only power up when the
32kHz becomes stable.
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Audio Circuits
PCAP (U3000)
The PCAP2ICisanASICintended for usein Colo-

rado platform mobilephones. Itintegratessevera func-
tional modules:

. Voltageregulatorsof bothlinear and switching
typesdesigned for usein the Col orado power
scheme

. Audio codecsand amplifiers

. RS-232 and USB transceivers

. LED controllersfor theservicelight and dis-
play/keypad backlights

. Digitd interfacesfor two controlling processors.

TX Audio

The 3G termianl supportsthree microphoneinput paths
identified asInterna Microphone(AUX_MIC-), Head-
set Microphone (MICIN-), and External Microphone
(EXT_MIC). Thesethreeinputsare single-ended with
respect to VAG. The proper Microphone path is se-
lected by the MUX controller and path gainis pro-
grammableat the PGA.

Figure 3-25. Internal Mic Path
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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 from pinMIC_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, thesigna isrouted through C4100 and R4101to
AUX_MIC- pinon PCAP, whichistheinput totheA5
amplifier. Themicrophonepathistapped off by R4102
to connect theAUX_OUT pinof PCAPR, whichisthe
output of theA5 amplifier.

The headset microphone path i s biased through R4396,
whichisconnectedto pin MIC_BIAS2 on PCAPand
bypassed with C4199 connected to pin MB_CAP2.
Fromherethesignal isrouted through C4395 and R4383
toMIC_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 asapull-up
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.

Figure 3-26. Headset Mic Path
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The External Microphoneinput isconnected totheac-
cessory connector for the mobile phone. The pathis
routed through C4401 and R4401 to the EXT_MIC
pinon PCAP. Thissgnd feedsdirectly totheinput mul-
tiplexer without anintervening gain stage.
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RX Audio

The mobile phone supportsfour audio output paths.
Theoutput of PCAP sinternd DAC drivestheinterna
PGA. Theoutput of the PGA can berouted to one of
thefour supported outputsviatheinternal multiplexer.
Theseoutputsconnect to the SPKR+/- amplifier (Hand-
set Earpiece Speaker), theALERT+/- amplifier (Hand-
set L oudspeaker/Alert Speaker), the EXTOUT ampli-
fier (Acoessory connector output), and theARight/AL eft
Out amplifier (Headset Speaker). Thesingle ended
Alert mode amplifier (A2) isnot usedinthisdesign. All
outputs usethe same D/A converter so only one output
can beactiveat onetime. Theuser can adjust thegain
of theaudio outputswith the volume control buttons.

The Handset Speaker is driven by PCAP' s internal
SPKRdifferentiad amplifier. Followingthe spesker path

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
Speaker- which isthe DAC output of the CODEC.
SPKR_IN and SPKR_OUT1 will output their respec-
tive biasvoltages on these pins during standby times.
Thisisto maintain the voltage acrossan external cou-
pling capacitor to avoid audio “ pops’ whentheampli-
fierisenabled.

Figure 3-28. Handset Speaker Path
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from the PCAP pins Speaker- and Speaker+, they are ~
routed through R34003 and R34002 respectively, and \S /
Figure 3-27. RX Audio Block
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Theheadset 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 plugisinserted
intothejack. The headset may contain amomentary
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, end acal, or dia
thelast number from scratchpad.

Figure 3-29. Headset Speaker Path
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used to externally command the phonetotoggleit’s
ON/OFF state. The Audio_Out signal connects to
PCAP sON2 pinviaR5053to providethiscapahility.
WhenaDC leve of <0.4V isapplied by an accessory
for aminimum of 700 millisecondsontheAudio_Out
line, the phonewill toggleit'sON/ OFF state.

Figure 3-30. External Speaker Path
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TheAlert Transducer isdriven by PCAP SALRT am-
plifier (A2). Thedert pathfromthe PCAPpinsALRT-
and ALRT+ arerouted directly to thealert transducer.
Off theALRT- path, ALRT _IN isrouted through R4201
for theinvertinginput of theaert ampA2. SPKROUT2
from PCAP isrouted through C4200 and R4200 to

\\ J

The Headset 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
C4354for theinvertinginput of theaudioamp ALEFT.

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

ALRT-whichisthe DAC output of the CODEC.

Figure 3-31. Alert Path
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Battery Interface

Batteriesinterfaceto the main transceiver board viaa
4-pin connector (J5400). Motorolaapproved remov-
ableLithium lonand 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 vaidity will asobeverified. A
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 fromthe battery to the B+ power node onthe
transceiver board. Whenthephoneis‘ON’, thePCAP
|C (U3000) will enableitsinternal regulators so that
transceiver circuitry can beenabled. When the phone
is'OFF , the PCAPIC disablesitsregulatorsto dis-
ablemost activecircuitry. Inthe OFF state, only mini-
mad circuitry will beconnected to B+to minimize* OFF
stateleakage current.

Figure 3-32. Battery Interface Block

Lithium lon/Polymer chargingisinternaly supportedin
thephone. Full rate chargingissupportedwhenavalid
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
charger circuit. Battery chargingwill bedisabledif an
invalid battery isdetected, if theradioistranamitting, if
temperatureistoo high or too low, 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.

@ PCAP )
Q3963 EXT B+ Uu3000
CE RAW_EXT_B+ S + — ISENSE_
Conn < R|E& ¥ Charger
OV_SENSE Qage7 Y 03960 & CHRGC
OV_GATE Emme oég 'l
PCAP [* MID_RATE 1 = T [.]CRS%O ———
usooo [ = 7p Q3966 . %\ BattSensg
MAIN_FET R5480 Q CE | BATT_FDBK s
> - == CR3961 Conn o™ sPI
:I: Q5401
BATT+—®> (e} \
Q5400 ; o)
B+ Y AD6
BATT+ BATT_THERM_ | MuX
Batt
| conn BATT_IO_ |
BATT_FDBK_SW POG
\ )
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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 ©2005 Motorola, Inc.
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Parts List

Electrical Parts List

C975/C980

Electrical Parts List

Thefollowingtableliststheelectrical partslistfor the
A1000 UMTSGSM handset.

Table 4-1. Electrical Parts List - B5400 to C1024

Reference Description
Number Number
B5400 ‘098825201
C001 ‘2113740A29
C002 ‘NOTPLACED
C005 ‘2113944A31
C006 ‘NOTPLACED
C007 ‘2113945B02
€008 ‘2113944A25
C009 ‘NOTPLACED
C010 ‘2113743N03
Co11 ‘NOTPLACED
Co12 ‘NOTPLACED
Co013 ‘NOTPLACED
Cco14 ‘2186463207
Co15 ‘2113743N40
Co016 ‘2113743N40
Cco17 ‘2113743N40
Co18 ‘2113743N40
Co019 ‘2113743N40
C100 ‘2113945B02
C1002 ‘2113946K02
C1003 ‘2113946K02
C1006 ‘2113946K02
C1007 ‘2113946K02
C101 ‘2113945B02
C1010 ‘2113946K02
Cc1011 ‘2113946K02
Cc1012 ‘2113946K02
C1013 ‘2113946K02
Cc1014 ‘2113946K02
C1015 ‘2113946K02
C1016 ‘2113946K02
Cc1017 ‘2113946K02
C1018 ‘2113946K02
C1020 ‘2113946K02
C1021 ‘2113946K02
C1022 ‘2113946K02
C1023 ‘2113946K02
C1024 ‘2113946K02
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Service Manual (Level 3) Parts List
Electrical Parts List

Table 4-2. Electrical Parts List - C1025 to C3201

Reference Part Description
Number Number
C1025 ‘2113946K02
C1026 ‘2113946K02
C1027 ‘2113946K02
C1028 ‘2113946K02
C1029 ‘2113946K02
C1030 ‘2113946K02
C1031 ‘2113946K02
C1032 ‘2113946K02
C1033 ‘2113946K02
C1034 ‘2113946K02
C1035 ‘2113946K02
C1036 ‘2113946K02
C1037 ‘2113946K02
C1038 ‘2113946K02
C1039 ‘2113946K02
C1049 ‘2113946K02
C1050 ‘2113946K02
C1161 ‘NOTPLACED
C1301 ‘2113946K02
C1303 ‘2113946K02
C1304 ‘2113946K02
C1306 ‘2113946K02
C1307 ‘2113946K02
C1308 ‘2113946K02
C1402 ‘2113946B04
C1403 ‘2113946K02
C1404 ‘2113946B04
C1405 ‘2113946K02
C1406 ‘2113946K02
C1407 ‘2113946B04
C1408 ‘2113946B04
C1409 ‘NOTPLACED
C3000 ‘2113928C12
C3001 ‘2113928C12
C3002 ‘2113946K02
C3003 ‘NOTPLACED
C3050 ‘2113946D02
C3100 ‘2113928C12
C3101 ‘2113928C12
C3102 ‘2113946K02
C3150 ‘2113946D02
C3151 ‘2113944A31
C3200 ‘2113743N44
C3201 ‘2113928C12
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Parts List C975/C980
Electrical Parts List
Table 4-3. Electrical Parts List - C3202 to C4105
Reference Part Description
Number Number
C3202 ‘2113743N54
C3204 ‘2113946K02
C3205 ‘2113928C12
C3209 ‘2113946D02
C3300 ‘2113946D02
C3350 ‘2113928C04
C3400 ‘2113928711
C3403 ‘NOTPLACED
C3450 ‘2113946D02
C3550 ‘2113946D02
C3560 ‘2113928711
C3563 ‘NOTPLACED
C3600 ‘2113946D02
C3651 ‘2113946K02
C3654 ‘2113946D02
C3801 ‘2113946D02
C3850 ‘2113946D02
C3851 ‘2113946D02
C3900 ‘2113945B02
C3901 ‘2113945B02
C3906 ‘2113944A31
C3910 ‘2113946K02
C3911 ‘NOTPLACED
C3951 ‘2113928C04
C3960 ‘2113928C12
C3961 ‘2113928C12
C3962 ‘2113946K02
C3963 ‘2113743N16
C3964 ‘2113743N16
C3965 ‘2113743N16
C3983 ‘2113944A25
C3984 ‘2113944A25
C4000 ‘2113743N40
C4001 ‘211374321
C4002 ‘2113946B04
C4003 ‘2113743N40
C401 ‘2187906N01
C402 ‘NOTPLACED
C4100 ‘2113946B04
C4101 ‘NOTPLACED
C4102 ‘NOTPLACED
C4103 ‘2113944A31
C4104 ‘2113944A25
C4105 ‘2113946D02
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Electrical Parts List

Table 4-4. Electrical Parts List - C4203 to C514

Reference Part Description
Number Number
C4203 ‘2113944A31
C4204 ‘2113944A31
C4205 ‘2113944A25
C4206 ‘2113944A25
C4208 ‘2113944A31
C4209 ‘2113944A31
C4210 ‘2113928C04
C4211 ‘2113944A31
C4212 ‘2113743L13
C4213 ‘2113946B04
C4214 ‘2113944A27
C4215 ‘2113944A31
C4300 ‘2113944A31
C4301 ‘2113945B02
C4302 ‘2113945B02
C4304 ‘2113946B04
C4305 ‘2113946K02
C4306 ‘2113928711
C4308 ‘2113944A31
C4356 ‘2113928711
C4392 ‘2113743N40
C4393 ‘2113743N40
C4400 ‘2113946D02
C4401 ‘2113946B04
C4402 ‘2113944A31
C4403 ‘2113946D02
C4500 ‘NOTPLACED
C4501 ‘2113946B04
C4502 ‘2113946D02
C4503 ‘2113946B04
C4504 ‘NOTPLACED
C4550 ‘2113743133
C4551 ‘2113743E20
C4901 ‘2113946B04
C4910 ‘2113946K02
C5000 ‘2113946K02
C5002 ‘2113947B05
C506 ‘2113928C04
C507 ‘2113928C04
C510 ‘2113741A45
C511 ‘2113741A45
C512 ‘211374321
C513 ‘211374321
C514 ‘2113944A31
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Electrical Parts List

C975/C980

Table 4-5. Electrical Parts List - C515 to C7907

Reference Description
Number Number
C515 ‘2113946D02
C516 ‘2113743N40
C518 ‘2113946D02
C520 ‘2113743N40
C5200 ‘2113944A25
C5201 ‘2113944A25
C5202 ‘2113946B04
C5203 ‘2113946D02
C5204 ‘2113946D02
C5208 ‘2113946K02
C5209 ‘2113946K02
C521 ‘2113743N40
C5210 ‘2113946K02
C5211 ‘2113946K02
C5212 ‘2113946K02
C5213 ‘2113946K02
C5214 ‘2113946K02
C5221 ‘2113946K02
C5222 ‘2113946K02
C5223 ‘2113946K02
C5225 ‘2113946K02
C5226 ‘2113946K02
C5228 ‘2113946K02
C5234 ‘2113946K02
C5235 ‘2113946K02
C5236 ‘2113946K02
C5237 ‘2113946K02
C5239 ‘2113946K02
C5240 ‘2113946K02
C5254 ‘2113946K02
C5255 ‘2113946K02
C5295 ‘NOTPLACED
C5296 ‘NOTPLACED
C5400 ‘2113928C04
C5402 ‘2113946K02
C5501 ‘NOTPLACED
C5502 ‘NOTPLACED
C5503 ‘2113944A25
C5505 ‘NOTPLACED
C7554 ‘2113944A26
C7903 ‘2187893N01
C7904 ‘NOTPLACED
C7906 ‘NOTPLACED
C7907 ‘NOTPLACED
4-6 ©2005 Motorola, Inc. Draft 1.0




Service Manual (Level 3)

Parts List

Electrical Parts List

Table 4-6. Electrical Parts List - C7916 to C859

Reference Part Description
Number Number
C7916 ‘2113743L37
C7917 ‘NOTPLACED
C7920 ‘NOTPLACED
C7921 ‘NOTPLACED
C7923 ‘2113946K02
C7924 ‘2113946K02
C7925 ‘2113946K02
C7926 ‘2113946K02
C7927 ‘2113946K02
C7928 ‘2113944A25
C7929 ‘2187893N01
C7930 ‘2113928A01
C7931 ‘2113928A01
C7932 ‘2113928A01
C7933 ‘2113928A01
C7934 ‘2113743N15
C800 ‘2187906N01
C801 ‘2113743N40
C802 ‘2187906N01
C803 ‘2113928A01
C804 ‘2113743N40
C805 ‘2113743N40
C806 ‘2113928A01
C807 ‘NOTPLACED
C808 ‘NOTPLACED
C809 ‘2113944A25
C810 ‘2113944A25
c812 ‘2113928C12
C813 ‘NOTPLACED
cs14 ‘2113944A25
C815 ‘NOTPLACED
C816 ‘NOTPLACED
c817 ‘2113743N03
C818 ‘2113743N03
C850 ‘2113928C04
C851 ‘2113946D02
C852 ‘2113946D02
C853 ‘2113946D02
C854 ‘2113743N40
C855 ‘NOTPLACED
C856 ‘2113945B02
C857 ‘2113944A25
C858 ‘2113944A26
C859 ‘NOTPLACED
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Table 4-7. Electrical Parts List - C881 to E401
Reference Part Description
Number Number

C881 ‘2113945B02

C882 ‘2113945B02

C901 ‘2113928C04

C902 ‘2113928C04

C903 ‘2113928C04

Co04 ‘2113928C04

Co117 ‘2113946K02

C9118 ‘2113946K02

C9119 ‘2113947B05

C9120 ‘2113947B05

Cc9121 ‘2113947B05

C9125 ‘2113945B02

C9126 ‘2113945B02

C9127 ‘2113945B02

C9128 ‘2113743N40

C9129 ‘2113944A31

C9130 ‘2113944A25

C9131 ‘2113944A25

C9132 ‘2113945B02

C9133 ‘NOTPLACED

C9134 ‘2113945B02

C9135 ‘2113945B02

C9136 ‘2113945B02

C9137 ‘2113945B02

C9138 ‘2113928C12

C9139 ‘2113743N40

CR3000 ‘4809924D18

CR3900 ‘4813832M85

CR5401 ‘4809948D42

CR5500 ‘4813832M85

D3100 ‘4809653F07

D3961 ‘4809653F07

D3962 ‘4809653F07

D5000 ‘NOTPLACED

D7500 ‘NOTPLACED

D7501 ‘NOTPLACED

D7900 ‘4813832M85

D7901 ‘4813832M85

D7902 ‘4813832M85

D7903 ‘4813832M85

D7904 ‘4889615N02

D7905 ‘4809948D37

E400 ‘SHORT_RES0201

E401 ‘SHORT_RES0201
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Table 4-8. Electrical Parts List - E402 to L3000

Reference Part Description
Number Number

E402 ‘SHORT_RES0201
E403 ‘2409154M99
E405 ‘SHORT_RES0201
E406 ‘SHORT_RES0201
E407 ‘SHORT_RES0201
E408 ‘SHORT_RES0201
E409 ‘SHORT_RES0201
E412 ‘SHORT_RES0201
E801 ‘SHORT_RES0201
E900 ‘SHORT_RES0201
E901 ‘SHORT_RES0201
E9128 ‘SHORT_RES0201
FLOO02 ‘9109674120
FLOO3 ‘9109674121
FLOO4 ‘9109674L17
FLOO5 ‘9109239M38
FL4000 ‘488952603
FL4300 ‘488952604
FL4301 ‘488952601
FL4302 ‘488952601
FL500 ‘9188695K05
J3000 ‘“TPSMO_50X0_70
J3001 ‘“TPSMO_50X0_70
J3901 ‘3989655N02
J4000 ‘TPSMO_50X0_40
J4001 ‘TPSMO_50X0_40
J402 ‘3989625N01
J403 ‘3989625N01
J4100 ‘NOTPLACED
J4201 ‘3988194N01
J4300 ‘0989675N03
J5000 ‘0987636K06
J5100 ‘0987817K06
J5400 ‘3987697Y02
J5500 ‘3904824R01
J7500 ‘0988866N01
J7900 ‘0988866N01
LOO1 ‘NOTPLACED
LO02 ‘2488090Y09
LO03 ‘2488090Y09
LO05 ‘2488090Y06
LO09 ‘NOTPLACED
LO14 ‘2487319K01
L3000 ‘2588079Y03

Draft 1.0
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Table 4-9. Electrical Parts List - L3100 to R1101

Reference Part Description
Number Number
L3100 ‘2485063F02
L3206 ‘2588079Y03
L3207 ‘2409377M03
L401 ‘2409154M99
L4399 ‘2409646M13
L4400 ‘2409646M13
L5201 ‘2409377M17
L7925 ‘2488090Y19
L811 ‘2409154M07
M7900 ‘3903537C01
M7901 ‘3903537C01
MC1300 ‘2113946K02
MC1302 ‘2113946K02
MC1305 ‘2113946K02
MC1310 ‘2113946K02
MR1010 ‘0613952R66
MR1011 ‘0613952R66
MR1300 ‘0613952R66
MR1303 ‘0613952R66
NOO1 ‘0987378K01
Q3200 ‘NOTPLACED
Q3403 ‘4804616R01
Q3560 ‘4804616R01
Q3652 ‘4809579E02
Q3960 ‘4862830F01
Q3961 ‘4862830F01
Q3963 ‘4862830F01
Q3964 ‘4862830F01
Q5001 ‘5109817F58
Q5100 ‘4813824A17
Q5401 ‘NOTPLACED
R002 ‘0662057M86
R003 ‘0613952Q80
R0O04 ‘0613952R66
R006 ‘0613952R66
R0O07 ‘0613952R66
R008 ‘0613952R66
RO15 ‘0613952R01
R1032 ‘0613952R66
R1038 ‘NOTPLACED
R1061 ‘0613952R66
R1062 ‘0613952R66
R1064 ‘0613952R66
R1101 ‘0613952R01
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Table 4-10. Electrical Parts List - R1160 to R411

Reference Part Description
Number Number

R1160 ‘0613952R66
R1167 ‘0613952R66
R1400 ‘NOTPLACED
R1401 ‘0613952R66
R1402 ‘NOTPLACED
R1403 ‘0613952R66
R1404 ‘0613952R66
R1405 ‘0613952R66
R3001 ‘0687874L02

R3100 ‘0613952R66
R3101 ‘0687874L02

R3150 ‘0613952R66
R3179 ‘NOTPLACED
R3180 ‘0613952R66
R3200 ‘NOTPLACED
R3201 ‘0613952R66
R3205 ‘NOTPLACED
R3210 ‘0662057V41

R3211 ‘0662057V29
R3650 ‘0613952Q77
R3651 ‘0613952Q33
R3652 ‘0613952Q33
R3654 ‘0613952R66
R3900 ‘0613952R01

R3901 ‘0613952R22
R3902 ‘0613952R66
R3903 ‘0613952R01

R3904 ‘0613952R01

R3905 ‘0613952R01

R3906 ‘0662057V17
R3907 ‘0613952N01

R3960 ‘0687874L01

R3961 ‘0688044N02
R3962 ‘0613952Q91

R3963 ‘0613952R32
R3965 ‘0613952R66
R4000 ‘0613952R09
R4008 ‘0613952R66
R4009 ‘0613952R66
R402 ‘0613952R66
R403 ‘0613952R66
R404 ‘0613952Q39
R4100 ‘0613952Q89
R411 ‘0613952R66
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Table 4-11. Electrical Parts List - R4300 to R5501

Reference Description
Number Number
R4300 ‘0613952R17
R4301 ‘0613952R17
R4302 ‘0613952Q89
R4400 ‘0613952Q49
R4401 ‘0613952Q73
R4402 ‘0662057N06
R4550 ‘0613952Q91
R4551 ‘0613952R66
R4552 ‘0613952R66
R4901 ‘0613952R17
R4902 ‘0613952R35
R4910 ‘0662057V41
R4911 ‘0662057V27
R500 ‘0613952Q77
R5000 ‘0613952R25
R5001 ‘0613952R17
R501 ‘0613952Q77
R502 ‘0613952R66
R503 ‘0613952R66
R504 ‘0613952R66
R505 ‘0613952R66
R5100 ‘0613952R01
R5101 ‘0662057M03
R5102 ‘0613952R66
R5103 ‘NOTPLACED
R5200 ‘0613952Q33
R5203 ‘0613952R25
R5204 ‘0613952R66
R5205 ‘0613952R66
R5206 ‘0613952R66
R5207 ‘0613952Q80
R5208 ‘NOTPLACED
R5210 ‘0613952R25
R5211 ‘0613952R25
R5212 ‘0613952R25
R5213 ‘0613952R25
R5214 ‘0613952R25
R5216 ‘NOTPLACED
R5299 ‘0613952P30
R5401 ‘0613952Q89
R5402 ‘0613952Q49
R5405 ‘NOTPLACED
R5406 ‘0613952R66
R5501 ‘0613952Q91
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Table 4-12. Electrical Parts List - R5502 to R910

Reference Part Description
Number Number

R5502 ‘0613952R66
R5503 ‘0613952R66
R5504 ‘0613952R66
R5505 ‘0613952R66
R7902 ‘0613952R66
R7903 ‘0613952R66
R7904 ‘0613952R66
R7912 ‘0613952Q25
R7915 ‘0613952R01
R7920 ‘0613952B92
R7921 ‘0613952B92
R7922 ‘0613952N01
R7923 ‘0613952R01
R7924 ‘0613952R25
R7925 ‘0613952R66
R7926 ‘0613952R25
R7927 ‘0613952R66
R7928 0662057V 11
R7929 ‘0662057V43
R7930 ‘0613952N01
R801 ‘0613952R66
R802 ‘0613952R66
R803 ‘NOTPLACED
R805 ‘0662057M43
R810 ‘0613952Q49
R812 ‘0613952R66
R818 ‘0613952R66
R819 ‘0662057M52
R820 ‘0613952R66
R821 ‘0662057M52
R830 ‘NOTPLACED
R851 ‘0613952R66
R855 ‘0613952R66
R858 ‘NOTPLACED
R859 ‘NOTPLACED
R882 ‘0613952Q65
R901 ‘0613952R66
R903 ‘0613952R66
R904 ‘0613952R66
R906 ‘0613952R66
R907 ‘0613952R66
R908 ‘0613952R66
R909 ‘NOTPLACED
R910 ‘0613952R66
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Table 4-13. Electrical Parts List -R911 to VR4301

Reference Part Description
Number Number
R911 ‘NOTPLACED
R912 ‘0613952R66
St ‘4087635K01
S2 ‘4087635K01
SH1 ‘2603523B01
SH2 ‘2603524801
SH3 ‘2603525801
SH4 ‘2603526801
SH5 ‘2603527801
SH6 ‘2603528B01
SH7 ‘2603529B01
SW5130 ‘4087635K01
T1 ‘5885949K04
™ ‘5885949K06
T3 ‘5885949K06
Uoo1 ‘5109944C61
U002 ‘4889729N03
U1000 ‘5199154K05
u1019 ‘5109522E14
U1020 ‘5109522E82
U1161 ‘NOTPLACED
U1300 ‘5199171J01
u1310 ‘5199171J01
U1400 ‘5109509A67
U3000 ‘5185941F02
U3200 ‘5188128Y01
U3650 ‘5164751E01
U3651 ‘NOTPLACED
U401 ‘5188450M21
U500 ‘5188450M23
U5000 ‘4889526101
U5001 ‘488952602
U5201 ‘5187911Y01
U5253 ‘5164751E01
U5254 ‘5164751E01
U5255 ‘5164751E01
U800 ‘5188220Y01
U850 ‘5189552N01
usso ‘5109768D08
U900 ‘4889717N03
U9129 ‘TPSMO_508
U9130 ‘5103670B03
VR4300 ‘4809948D44
VR4301 ‘4809788E08
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Table 4-14. Electrical Parts List - VR4302 to Y3982

Reference Part Description
Number Number
VR4302 ‘4809788E08
VR5000 ‘4813832M85
VR5001 ‘4809948D44
VR5002 ‘4809948D44
VR5003 ‘4813830C29
VS4200 ‘4809788E06
VS4201 ‘4809788E06
VS5001 ‘4886193U03
VS5002 ‘4813832M84
VS5400 ‘4809788E06
Y100 ‘4809718L24
Y3982 ‘4809995120
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