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1 Preamble

This document was created to assist analyzers when fixing problems on Motorola
W220. All information was collected during the NPI-process in the Repair Entitlement
Group Flensburg.

2 General basic tips for any repair action

1.
2.

(O 2 =N

First of all try to retrace the failure on the phone.

Before any hardware repair try to fix the failure by a master reset/master clear

and, if necessary, by a software-update/reflash. Many failures on W220 are

solvable by this. Typical software-failures will be described on further.

. When doing a software-update make always sure, that the latest versions are in
use! This is important to eliminate software-issues.

. Always check all contacts and make sure, that they are clean and proper!

. Before you begin to change any part, make a visual inspection on the PCB.

Check for - liquid damage (water-indicator)
- missing, broken and unsoldered parts
- mechanical damage (board twisted, tracks
defective,...)

Try to consider the failure from all possible sides!

3 System requirements and equipment

Power supply (set to 3,8 V), oscilloscope, spectrum analyzer, Agilent
8960/CMU200 testset

Microscope

Universal PCB-holder

Preheater Hakko 853

Cooling-blocks (to prevent overheat to other parts)
Modified rear housing for measurements with ext. voltage
Software: MST (actual version 1.2.6), MotoXPRS

Block diagrams and layouts

Software and flex database FASTT

Repair-adaptors and cables (as shown on the next page)

Adaptors and cables are available via AMS or Multitast!
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= |
RF-adaptor Foxlink-cable Battery-adaptor
5-00-F4-10000 #5-00-1K-10000 5-00-X3-10000
By AMS By AMS By AMS

Hakko 853 Universal cooling shields Cooling-blocks
40001021 By Multitast 19700150
And 19700156
By AMS

Modified rear housing
(self-prepared by Repair
Entitlement Group
Flensburg
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Top ten defective parts

This shows an analysis-summary of W220 repaired in NPI-process, split in repair-
levels:

)
“‘ Radio Type: Wz = DefectPa: |

Customer =

Complain Code: ‘ =

Raot Cause Code:| =i

Repairlevel [z | Categon: |

Effectiv Yes = Search

Operation:

Search Fsul .

Level 2

ALERT SPEAKER
RE-FLASH_FLEX

FLEX 4557

MASTER CLEAR
CONNECTOR BATTERY

MYLAR

REFLASH

SW-UPDATE

a2 Clear &l

Exit

384 rows found...

1230 entries for w220 found... Wersion 3.1

Level 3

7
ﬁ‘ RadioType:  [wzzn = DefectPat [ o

Customer =

Comaio Code: | i

Root Cause Code:| = |

Repairlevel [7 5| Categary: |

Effectiv Fres = Search

Operation:

21 o

CON304
COM303

J102

um

uznz2
u3n7_u3tt

U306

ALERT SPEAKER
urm

I,

Clear &ll
Exit

Wersion 3.1

-
)
B
=
o
2,
)
i
T
i
w7

Search Result

E6 rows found... 1230 entries for 'W/220 found...
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5 Setup and use of MST
5.1 Setup of MST

After each start of MST you
have to switch to the product
you want to handle. M

. Current  Total
Com Poart: COM 3 BaudRiate: 212500 ook Black
Wait Download.. i
Sec
‘ Start
Port 2
Cn Part; COM 2 Bavidfiste: 115200 Cunent  Total
Block  Block.
Wait Download.. :
SeC
‘ Start
-
. | ;H
Motorola Mobile w220 Model:vwi220 14:33

File RUEEN Setup  Help

CEEmD

@ RF Yalidation :
B RF Signal Flash Loader.  C:%Program Files\CMCS4Mobile Service Tool  Mode: Download
B

EZPConfig

[ Backup and Restore
@ SIMiMetwork Lock.
[ Misc Functions

C)E)]

Motorola =

Detect

Goftware Version

Repair Status Serial Mo

Firmware: M ASoftware\CMCSYWZ2IMSICILY_W1.240%  Erase Range:

Fort 1

Only before the first use of MST on a PC you have to configure
some general preferences in the setup-menu (settings will be

safed until change):

‘General information’

On the tab ‘general information’
you can check the parameters of
the connection between PC and
phone.

Each time you connect the foxlink-
cable to another USB-port of your
PC, you have to choose the correct
port ID (emulated COM-port).
Make sure, that the baud rate is
set to 812500 and the clock rate to
14745600.

In the lower field the service-

Setup

X

General Information ]Dowmoad] RF validation | E2P Config | Backup and Restor 4] ¥

Flease Input User SM; |

Paort 1 Paort 2
Part ID: COM3 - Part ID: Com2 -
Baud Rate (bps). (812500 - Baud Rate (bps): (115200 -

Clock Rate (Hz):  |14745600 A Clock Rate (Hz): | 14745600 A

Flease Input Service Passwon |********

Cancel |

password of the processed mobile has to be typed in (see how to use and additional

information in chapter 5.7!).
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‘Download’
On the tab ‘Download’ you have to select the flashloader file and the firmware file for
the transceiver you want to flash.
.Setup B_|
General Infarmation  Download IRF Validation] E2F Conﬂg] Backup and Restar 4| »
Download Mode: Download -
Flash Loader: CAProgram Files\QMCS\Mobile Service Ti Browse..
Firmware: WS oftgearelCMC SWAYRMSICILY W1 .1 300 Browse..
Erase Range: 0
21X
= £f Ef-
L ateiname: 40052330, mi) .
D ateityp: Fraws A5C11 Flagh File [* mi) j Abbrechen
. Offnen
B -GS | These files will remain selected until
[« ;;)RGSPN W2Z0_7_1240_R339 oo} FLXD:I:}D Lr\:IGDj}D 'IMGUZBD_MLDDZSD 1@ you choose other files!

| 1= ie e | SR TS
:.TMNPTG W220 ? 1240 R138 DU? FL><D442 _LMGO411_IMGO280_MLOOZS0_LFF.top

Dateiname;

|D442_LNGD41 1_IMG0280_MLDO250_1FF.top

Abbrechen

Dateityp:

The detailed procedure how to flash (upgrade) W220 is described in chapter 7!
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‘RF validation’

On tab 'RF validation’ you have to
choose the correct config files for
the testset you use. The path to
the config files is C:\Program
Files\CMCS\Mobile Service Tool\
(the files have been created
automatically while the installation
of MST).

Additional you can choose an
information log path for log files of
each operation.

General Information] Download  RF Validation IEEP Conﬂg] Backup and RestorilL
GPIB Board ID: [0
Calibration Config File: | ohile Service ToohDAfmScyB960Ca.xml Browse..
PreTest Config File: | CAProgram Files\CMCSiMobile Service Browse..
CahleLoss Config File: | CAProgram Files\CMCSWMobile Service Browse..
Infarmation Log Path: |D:1 Browse..
’TI Cancel |

Overview of the config files for W220:

Agilent 8960:

Calibration Config File
PreTest Config File
CableLoss Config File

DrtfmScy8960Ca.xml
DrtfmScy8960Pt.xml
DrtfmScy89600ffset.xml

(To test W220 on Agilent 8960 you have to choose the application
‘GSM/GPRS Mobile Test” in the application-menu of the Agilent!)

Rhode & Schwarz CMU200:

Calibration Config File
PreTest Config File
CableLoss Config File

DrtfmScyCMU200Ca.xml
DrtfmScyCMU200Pt.xml
DrtfmScyCMU2000ffset.xml

‘Cable loss’

Additional to this configuration a
config file for the RF cable loss is
needed.

You have to choose it on the tab
‘Cable Loss’ in the setup menu.
The needed file is the correct
CableLoss config file for the used
testset.

Download | RF Validation | E2F Config | Backup and Restore CableLoss | 4| »
Cahle Loss Config File: | le Service ToolDrifmScy89600fsetxml Browse..
Wersion: 1.0.0 Date: 2006.05.23

BAND |Frequency |Leve| |DeFauIt Level | -~ Insert
G5MI00 8500 -4.2 0.0
G5MI00 a0z.4 4.2 0.0 Delete
G5MI00 915.0 -4.2 0.0
G5MI00 925.0 -4.2 0.0
G5MI00 947.4 -4.2 0.0 P

Ok | Cancel
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5.2 Manual test commands

For troubleshooting the W220 is equipped with a manual test mode capability.
You can perform the following test functions when the phone is switched on in use of

a test SIM card:

Key sequence

Test function

*#06# IMEI check
*#**837# SEND Flex-version/SW-version/technology
*EF*364# Display engineering menu
XHX*266*0# Set as data COM port
KHEFX266*1# Set as log COM port
KERXTOT# Display time to failure timer & power down codes

*#**367628# SEND

Erase data from the file system (as done at master clear)

*#*%778337# SEND

Erase data from E2P like phonebook (as done at master clear)

*#Hk372# SEND

CIT test (display, camera, keypad, audio,...)

5.3 Read data of mobile

To read out the data of the

. . \ 7 File Model Setup Help
o b 01 MBS Toos
WoOlOlOla —
button. The ‘mobile —
. Mahile Information
. . ’ .
information’ area is always e . D
. . . Detect
On tOp Whlle MST IS rUnnlng. IMEL: Repair Status: Serial Mo:
& &
% RF validation
%RF Signal Flash Loader:  |C:\Program Files\CMCS M obile Service Tool  Mode: Download
EZPConfig
% EIM';‘;DEJ”:FETZEE’E aaaaaaaa Ai\S oftware\CHCSWW220NSICILY V1 1784 Erase Range
@ Misc Functions
Part 1
Com Port: COM 3 BaudRate: 12500 CB‘TQDT‘ Bﬂg‘i
‘Wait Download.. &
Sec
‘ Start
Part 2
Com Port: COM 2 BaudRiate: 115200 Current Total
Block  Block
‘Wait Download.. 2
Sec
‘ Start
=
« | ;IJ
For Help, press F1 Model:w220 15:50
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5.4 Download (software flashing)

To flash a mobile you have to Ef
. File Model Setup  Hel
choose the section -

iGBile Service Tools
‘Download’. Mabile Infarmation
The detailed procedure hOW Model: Software Wersion
to flash (upgrade) W220 is me [ Repalrstae

described in chapter 7!

ez

Flash Loader:

e

% RF validation

[ RF signal

[ E2PConfig

@ Backup angestore
G stmnetgflik Lock
@ Misc Fulictions

Coom Part:

‘Wait Download..

Motorola =

Detect
Serial Mo:

C:AProgram Files\CMCS\Mobile Service Tools  Maode:

——

T AS oftwareh CHCSW220MSICILY VW1 17AY Erase Range

Currert - Total
COM 3 BaudR ate: 812600 Bk Blook

Port 2
Cam Port:

‘Wait Download..

Start

rent Total
Block  Block

Sec

e
Start
|

I

For Help, press F1

Model:W220 18150

5.5 Phasing and calltest

To perform a phasing — or calltest on W220 the phone has to be connected with
charger, battery-adaptor, foxlink-cable and the RF-adaptor (with a 3dB-attenuator).
It's only possible to test a complete assembled phone, there’s no PCB-adaptor

available.

For the call processing make sure, that a test SIM-card is inserted in the mobile.

Choose the section ‘RF Validation’, where you can set several options:

Optional *‘Nonstop testing’

Selection of frequency-bands to be tested

Choose between phasing (calibration) and callprocessing (pretest)
Option to print out test results on a local printer

We recommend performing a phasing and a callprocessing.
Make sure, that the correct application is selected on the testset!
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If everything is prepared,
choose the frequency-bands e todd pan teh —
to test and the type of test Pbllo Sern et
you want to perform. \
5MQOI0083607  RepairStats. | 0 Sedalho: | il
i—gbﬁa : W GsW W DCs [T PCS I GSM 850 Com Port COM 3 BaudRate: 212500
NOW C"Ck on ‘Initia|i2ati0n'\_ %m’ﬂz::;’ﬁ”“ Calibration Config: | C\Program Files\CMCS\Mobile Service ToohDnf
and then sta rt the test by \ PreTest Config: ‘C:\F‘roglamFi\es\EMCS\Mobi\e Service ToohDrtt
clicking on ‘Start’. | | |
¥ Hon5top Testing
==
Here are the test results //
displayed, optional you can M E
make a printout of the results < — | 2
on your local printer. B
5.6 TX- and RX-measurement
To perform a phasing — or call test on W220 the phone has to be connected with
charger, battery-adaptor, foxlink-cable and the RF-adaptor (with a 3dB-attenuator).
It's only possible to test a complete assembled phone, there’s no PCB-adaptor
available. That's the reason, why measurements on W220 aren't really comfortable.
To make basic measurements we found a solution, which is described in the debug
guides, chapter 6.1.
The handling of MST to make RX/TX-measurements is quite simple. Just choose the
section 'RF Signal’ and select ‘Transmit’ or ‘Receive’ and configure the options for the
measurement as shown in follow.
At least click on ‘Run’ to start the signaling.
Repair SUppOI’t Information © Copyright 2003-2007 Motorola Inc. All Rights reserved.
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Choose between
traffic-channel and
broadcast-channel

File Model Setup Help

Eile Model Setup Help

Motorola =

Wobile Information

Model SCy-000 Software Version 1.120
IMEL 5300201 0083607 Repair Status a

BaudFiate: 812500
[ Backup and Restore sushiaie

[ SIMiMetwork Lock

Transrit 1 Receive |
[ Misc Functions

T ARFCM
Tu Fower Level
[~ SetAPC Offset

[T SetAPC Scale Walue

4

& Download E—

4 RF validation B Band Group

= pF Signal Com Pait: COM 3 R I
5B Epcorfg ~ GSM 00 ¢ DCS1200¢ PCS 19007 GSALESD un

x2

Dretect
Serial Mo

Far Help, press F1

Model:w220 15:24

Motorola =

Mahile Information

Model: SCY-000 Softwa
IMEI: 53002017821298 Repair $tatus:

[ Dowrload Gh ;

% RF validation J

@ RF Signal Com Port: 0OM 3
g E2Pconfig

BaudR ate: 2500

[ Backup and Restore
[ siMnetwork Lock

Transmit Feceive
[ Misc Functions

~ JCHRX  © BCCH

[ SetRxGain Value

[~ SetLNA Onl Off

Results
[~ 1.R38I

[~ 2.DSP_PM

<

g Yersion: TATA
a

Detect
Serial Mo:
& G5M 900 ¢ DCS1800¢ PCS 1900 GS @I’

Band Graup

BCCHI(FBO,FB1,58) ARFCN 9
=

i

For Help, press Fi

Model: w220 16:54
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5.7 SIM-/Network-lock

In this section you are able to perform the following tasks:

Change subsidys and
service-password

Eile Model Setup Help

Motorola =

Mobile Information
Model SCy-000 Software Wersion 1120 Reset SIM-
Detect
MEL: | 53002010083607  Repair Status 0 Serial Mo /netWOFI('IOCk
g Download
3 RF valdation @
[ RF Signal Com Part: COM 3 Change Service Password | Feset SI/Hetwork Lock |
[ E2pConfig Baudats: 115200
[ Backup and Restore Change Primary Passwaord ‘ Authorization Mobile {
e85 1M Metwork Lock N\
[ Misc Functions Change Secondary Password \ Authorize
IME| Service Provider Lock b- I
Load and | sus | = ool | mobile
safe IMEI Losd IMEI || |t [ =] =] _saw
Save IMEI | Mo [ mwc[ ot
Metwork Lack. Lock Range of IMS]
Status | Disable - Load Status -
HNum HL (1 =] |1 = Save Na. -
MCC (282 MNC [0
P Range [Digits]
irst ocl
{ A T B K
Status - Load 5 g 7 2
I Reset First SIM Lack Save =3
‘ | B
For Help, press F1 \ Mode\:w& \15:25
Check and set
SIM-lock status
Note:

To use the functions in this section you have to type in the service-password of the
processed mobile in the setup-menu ‘general information’. The service-password is
stored in HEX-digits (note: if the service-password begins with a ‘0’, sometimes you
have to type in a ‘0’ at the beginning of the HEX converted service-password as
well)! If a new flash-IC is placed on the PCB, it contains a default-IMEI. The service-
password in this case is 16 digits of space.

To authorize the mobile (after replacing the flash e. g.), a rockey-key with a valid
serial-number is required. Detailed information can be found in chapter 7!
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5.8 Miscellaneous functions

The last section includes only
two useful functions:

Model Setup Help

Mohile Information

Model SCy-000 Software Version 1.120

IMEI

- reset the phone cod

G RF validation

5 RF signal
%% E2PConfig

- perform a master clear -
]

SIMfMNetwork Lock
isc Funickions

53002010083607 Repair Status

T Download

ﬁ Backup and Restore | ‘

Motorola =

Detect
Gerial Mo

Repair Count

o
=

Elue Tooth

| Load Repair Count |

Add Repair Count |

[izable Engineer Mode Enable Engineer Mode

Shutdown Mobile Fiestart Mobile

Feset Phone Code

o

Model: w220 15:25

For the master clear just connect the mobile with foxlink and charger and click the
master clear-button. We recommend performing a master clear in use of the function
in the settings-menu of the mobile, because the master clear function of the MST

often doesn’t work properly.

The function ‘Reset Phone Code’ is necessary to reset the security-code of the mobile

(see also chapter 6.1!).

Repair Support Information

© Copyright 2003-2007 Motorola Inc. All Rights reserved.
Motorola internal use




Doc. No:  tsg_gsm_w220_level3
MOTOROLA Version: 1.0
Motorola GmbH, CSS Center Flensburg, Mobile Devices Date: 13.06.2007
Title:  Troubleshooting-Guide W220 Level 3 Page: 15/ 36

6 Debug guides

6.1 Debug guides preliminary information

At any failure you have to make sure, that the problem possibly is caused by a
software failure or corrupt data in the phone. In many cases, a master clear or a
software update can fix the problem.

Glued/underfilled areas on the W220 PCB:

If you have to solder in underfilled areas, try to prevent other parts from heat by
using cooling-blocks/-shields, because the habit of the glue causes a lift up of BGAs.
When any repair-action under the clip-shield is necessary, you have to remove the

bar inside the frame by cutting off.
Now it should look like this:

Repair Support Information
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Overview of the board-layout:
Ol |U U 3 plme —],—,L o)
o '”@z = u 021 i u§04u701 W
— VIB1 | - U201 14
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U202
191 ﬂ) U501
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- = i3] £ -'."'-1-""L'-t]|60'IU]0] CON30Q1
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Information for the security-function of W220:

To access the security-area of W220 a security-code is needed. The default-code is
'1234". Sometimes customers change this code, so you aren't able to make a master-
clear and/or —reset. Especially if the customer activated the function of ‘automatic
phone-lock after startup’ you aren’t able to use the phone. Without the correct
security-code you aren't able to switch this function off as well.

To reset this code, just use the function ‘reset phone code’ of MST!

PCB prepared for measurements:

In most cases measurements are impossible at W220, because there are only a few
testpoints and the most signals are only measurable under the placed parts.

For RX/TX-measurements we prepared a standard W220 rear housing to supply
external voltage to the PCB, because the battery-connector is included in the rear
housing and there’s no other way to implement external voltage. Otherwise the PCB
would turn off when switching it to TX due to the higher power-consumption.

It looks like this:
Voltage from power-supply

Charger

Test SIM-card Foxlink-cable
(necessary for call-processing!)

Repair SUppOI’t Information © Copyright 2003-2007 Motorola Inc. All Rights reserved.
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6.2 ALTxx

ALTO1 (no alert)

If the alert isn’t working, the easiest way to isolate the failure is at first to replace the
alert. It's bonded in the alert housing and really simple to replace.

If the alert is not the cause, check the parts direct to the contacts of the alert. This
circuit filters out the high band noise and ESD303 is an ESD-protect. Maybe there’s
too less solder or a broken/tombstone part. But mostly the melody IC U101 is
defective. When replacing the part please take care of the flash IC U501 placed
directly beside U101, use cooling shields!

Low-pass filter and ESD-
protection

ALTO02/03 (low/distorted alert)

If the sound of the alert speaker is very low and/or distorted, in the NPI-process a lot
of defective alert speakers were detected. Just replace it and the failure is fixed. If
the ring tone is still very low, check the circuit just as described upper and replace
U101.

ALT11/12/13 (no/weak/automatic vibrator)

Only few defects related to the vibrator were detected during the NPI-process. All
failure-types could be caused by the same defective part.
These failures are

- no function of vibrator

- low/weak function of vibrator

- vibrator works very low automatically after startup

Repair SUppOI’t Information © Copyright 2003-2007 Motorola Inc. All Rights reserved.
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The vibrator is switched on by receiving a control-signal VIBRATOR_ON from pin
H13 of calypso U201. This signal controls the MOSFET U312, which switches contact
2 of the vibrator to GND. The voltage MVBAT goes to pin 1 of vibrator.

MVBAT
e}
R323 R322 VIB1
20/+-5% » 20/+-5% SX-YKL-NZ3XK-0B
O
| N P

U312

VIBRATOR_ON | 11 cate i i
R324 3 UMMY_C_0402 UMMY_C_0402

10K_+-5% DL/
21 SOURCE
NTAZO0TNT 1G

At first — of course — replace the vibrator. If the failure still exists it's useful to
perform some measurements. To make this possible, place the PCB into a complete
front housing and connect it with the charger and external voltage from the power-
supply. It's not possible to use the modified rear housing in this case, just press the
contact of + onto the battery-contact.

Now switch on the phone and choose the test ‘Indication’ in the CIT-menu. Now you
should measure the control-signal VIBRATOR_ON and the MVBAT.

The VIBRATOR_ON signal should be pulsing at ~2,8 V (in the CIT the vibrator
works only pulsed). If it's missing or too low, replace U201 and U501, because the
signal comes directly from U201. If the signal is OK, replace U312, because the
MOSFET doesn't switch contact 2 of vibrator to GND.

In the case that the vibrator works too low automatically after startup, check U312
as well. It switches the vibrator on permanently with a low voltage (permanent
internal resistance).

— A

U312 [— VIBRATOR |}

VIBRATOR ’1 MOS 3_l_

[ el
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Switched to GND by
VIBRATOR_ON
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6.3 AUDXx

AUDO1 (no audio)

To analyze failures relating to the audio-path, we detected several failure causes and
solutions.
These are:

Internal speaker doesn’t work:
- defective display assy (including speaker)
- defective flex assy
- flip-connector CON301 damaged/improper
- U202 IOTA defective (direct audio-connection to CON301)

Audioloop works only via headset:
- headset-connector 1102 mechanically defective (internal switch)
- electrical switch U102/U103 defective
- U202 IOTA defective

The internal audio-path goes directly from pins A11 and A12 of U202 to pins A6 and
B6 of CON301. So in the most cases, when audio doesn’t work at all, U202 is
defective and has to be replaced. There aren’t any measurements to perform.

Very often the switching between headset and internal audio doesn't work correctly.
In that case assemble the PCB without rear housing first, plug in the charger and
switch the phone on. Now you can measure the signal EP_STATUS (to U201
CalypsolLite), which is set to high (2,8 V). When inserting the headset plug, it
changes to low, and the headset is activated. If not, the internal mechanical switch is
defective — replace headset-connector J102!

If the switching is OK, check U102 and U103 (electrical switch) and replace them (it's
more efficient to replace both at once).

If everything is working, U201 CalypsoLite is defective (forward PCB to a Level 4
Hub!).

Repair SUppOI’t Information © Copyright 2003-2007 Motorola Inc. All Rights reserved.
Motorola internal use




Doc. No:  tsg_gsm_w220_level3
MOTOROLA Version: 1.0
Date: 13.06.2007

Motorola GmbH, CSS Center Flensburg, Mobile Devices

Title:  Troubleshooting-Guide W220 Level 3 Page: 22/ 36

AUDO07/08 (no/distorted mic)

If the internal microphone U110 works distorted and low, replace U110. We never
figured out any other failure at this defect.

If the microphone doesn't work at all, the cause is generally a defect of U110 as well.
We never made any measurements, because there’s no need to.

From pin C11 of
IOTA U202
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To pins D11 and
D12 of U202 IOTA

Hall_Sensor <« jr———

Ui

: MICBIAS, 2
He o3 =
G2 Gl

MICEIAS

i D1 S1]
100K/+-5% = R142
NTZD3155CT1G 1M/+-5%

We recommend presoldering a new U110 before placing on the PCB! Make sure not
to use too much solder, because the hole to receive the noise could be closed during
the soldering (because U110 is placed upside down).
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6.4 BATxx

BAT02/06 (battery life short/gets warm)

If the customer declares a short life battery, and/or that the battery gets hot, it's an
indicator, that the PCB draws too much current. Analyzing this failure is a little
difficult, because mostly it's caused by a short resistance from B+ to GND.

How to begin the analysis depends on the value of the current. Connect the PCB to
external voltage via the battery-contacts and take care of the current indicator of the
power supply.

At first you should make a visual check of the PCB especially for shortcuts and/or
skewed parts.

If the PCB draws an excess high current, it has a short from B+ to GND. Normally
this is a defect of the PA U605. To confirm this, there’s an easy method to find the
area on the PCB, which is responsible for the high current. Just freeze the PCB in use
of cooling spray and connect it to external voltage. Now check, which area at first
defrosts. There are no possibilities to perform any measurements. At a very high
current you are able to measure the decrease of the voltage, but there are too many
possibilities of defective parts, because nearly every section of the PCB is connected
to B+.

If you suspect a defect of U605, just remove it and check the current without the PA.
In the most cases, if the PA is defective, U202 IOTA got damaged as well due to the
high current. Due to this check the charger circuit, too!

At a minimum higher current as normal, replace U202 IOTA first. Generally the
failure could exist in each section of the PCB. The only solution is to replace the most
suspicious parts.

6.5 CHGxx
CHGO1

Charging problems are quite easy to fix. The charger circuit is very simple and easy
to measure (for sure at first check, if the charger jack is proper!).

In the layout the whole charging-path is described.

During the NPI-process mostly the over-current limiter U306 was defective; the
voltage was not present at pin 5. Sometimes the diode U302 (rectifier diode to avoid
reverse current) was defective as well.

If MVBAT is present on battery-contact 4, check ICTL from U202 at pin 4 of U308.
If it's not present, replace U202 IOTA!
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6.6 CPRxx
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MVBAT to U202 and
battery-contact 4

RX-TX problems are very rare at W220. We received some transceivers that failed in
phasing-test, a defective PA U605 was always the cause.

In some cases the RF-connector CON601 was mechanically damaged. CON601
switches the RF-signal for testing or to the antenna-connector ANT601.

The whole RF-circuit is really stable and as usual there are only a few opportunities

to make measurements.
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Check for mechanical
damage!

I
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Overview of the RX/TX-area with important signals:
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Examples of TX-signals (EGSM channel 62 at power level 5):

1735472 Nk 23, 2007
. & T 18 08

VW 19 iHz L4

PIABI4T AR BT, 2007
EF .0 dbn AT 10 4B
K I'

CEW Ik
982,40 Wz

NA §
¢ FC
CORK

of 982,00 W SPAN 10,00 Wz
RES BN 100 kN VBN 30 kN WENP 200 wiec

TX-signal good

TX-signal bad

(defective PA U605)

When receiving a transceiver with the failure description ‘no network’ at first try to
solve the problem with a SW-update and/or master clear. Mostly this is caused by
corrupt software. In some cases we measured the signals as shown previously, but
there was no fault detected. Finally, U201 CalypsoLite was defective (in this case

forward PCB to a Level 4 Hub!).

We suggest this strategy for RX/TX-failures:

- If the customer declares a network problem, just make a phasing — and

callprocessing-test

- If the PCB fails in phasing, check the TX-signal at the faulty channels

- If the PCB fails in callprocessing, check the RX-circuit as well, often the
problem is data-based (defective U201 CalypsoLite). Check as well the
frontend module U607!
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6.7 DAPxx

DAPO3/09 (SMS-EMS message/picture-movie transmission)

If the customer declares problems with the editing or sending/receiving of SMS/EMS,
mostly the cause is a SW-problem. We found out, that the functions of messaging do
not work properly. E.g. it's not possible to enter the menu of messaging.

After a SW-update (if possible the newest software) the failure is fixed.

DAP11 (cannot upgrade software)

To confirm this failure, you just have to connect the phone with charger and foxlink-
cable and try to read out the phone with MST. Normally this wouldn’t work!

This problem is caused by a defect of the headset-connector J102 (check!) or parts
around it. Mostly the defect is visible.

Check for
mechanical
defect!

Check for
broken/missing!

AR 5-= Anafid

PNIW5S %

C1260
TEDDQ ESD106C S

z »
=B

> & [
B B

We received some transceivers that could not be detected by MST, because of a
broken L107. It's placed parallel to C144 from pin 5 of J102 to GND. We suspect that
L107 could be damaged when the housing gets opened.

Sometimes the SW-upgrade doesn’t work because of a defect in the charger circuit.
In this case see also chapter 6.5!
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6.8 DIMxx/DISxx
DIMO1 (no main display)

At first, for sure, check the flip incl. display assy and flex assy.

If the flip is OK, check the flip-connector CON301 on the PCB for damages.
Sometimes CON301 is bad soldered or some contacts are bent. In this case replace
it. If you detect a water-damage at CON301 and oxidized contacts, the PCB has to be
replaced (forward PCB to a Level 4 Hub!).

Check U307 and U311 for bad soldering or shortcuts as well. Another cause could be
an open trace in the PCB.

Just measure the impedance of the pins of CON301 to U307 and U311 as following:

CON301 Pin 15 to U307 Pin 7

CON301 Pin 16 to U307 Pin12
CON301 Pin 20 to U307 Pin 10
CON301 Pin 23 to U311 Pin 10
CON301 Pin 25 to U311 Pin 11
CON301 Pin 27 to GND

If any connection is open (oo Q), the PCB has an internal interruption and has to
replaced (forward PCB to a Level 4 Hub!).

O
Gl
Lais ]
—J

/~ 0000000000000

If all possibilities are excluded, U201 CalypsolLite is defective (forward PCB to a Level
4 Hub!).
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DIMO02/03 (missing pixels/corrupt displa

If there’s a missing line or corrupt pixels in the display, replace the display assy. It's
a known internal error.

DIS01 (no secondary displa
W220 has no real ‘secondary display’, but status-symbols for charging, messaging
and power status. If the customer declares a nonworking status-function, the

function of the external status-symbols is switched off in the setup-menu. After
switching it on or a master clear it works again.

6.9 FTRxx

FTR13 (FM radio)

There are two different failures we received for repair:

- FM radio has no signal
- FM radio doesn't work at all (wrong frequencies are displayed/no
sound)

If no signal can be received, check the antenna-
connection of the FM radio. It goes directly from the

FM IC U701 to pin 5 of J102. Check the internal I PN =5

contact of J102 and the parts L107, C144 and $5 151

ESD116. If everything is OK, replace U701. DD 'I e
There are some parts beside U701 connected to the jﬂ - 8 el
antenna to block DC, but these parts are glued. Just 1 Us =
check them visually. = 3 VI B " E
If the FM radio doesn't work at all, or strange PNI®5 QL &
frequencies are displayed, replace U701 as well. We — — if E
never had the case, that the control of U701 was TR ebiem R L
defective.

If you have to replace U701, you have to work very carefully! The solder contacts are
very thin and the glue makes it really hard to remove the IC.

Measurements in the area of U701 are impossible as well because of glue; some
parts are positioned under the frame of the shield.

If the FM radio has no sound, replace U104 (analog switch). We never received
transceivers with this failure, but maybe it's useful to check.
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6.10 MKPxx/SIKxx
MKP01/02 (keypad no function/poor tactile)

At first check the function of the keypad and figure out, which keys aren’t working
and/or if only the tactile is bad. If so, just remove the mylar and check/clean the
contacts. After replacing the mylar check the function again.

If some keys aren’t working at all, check the keypad-matrix in the layout.

The keypad keyboard is directly

connected to U201 using: g 8 -

KBR (4:0) - input pins for row lines KBRO , 1 : :

KBC (3:0) - output pins for column lines ! o . | e . } s

| | _ZF J;F & _EF o | ot

So if some keys are not working and you T i i |

excluded a failure due to the mylar or b i bigw | hiaw | b

dirty contacts, you can measure the -t T, T -

connections in the matrix. H P " I T

If there are interrupts, the PCB has an |D i F o |j o F =

. . . i il & i L9

internal interruption and has to be ; f 12 f f

replaced (forward PCB to a Level 4 F o b s Ij s I] ste.

H u b ! ) ) e ._?2 71 ,_i 8] ’_T; [91 ’jz [Lefi-Upper]

If NO key is working, U201 CalypsolLite is o | b | Sl ‘gL o

defective (forward PCB to a Level 4 [ ofE | gk 5 _iiF 2 | o e

HUb!). 2 2 2 2
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Example:

If keys 6, 9 and # aren’t working,
check the connection between key 3
and 6. There should be an
interruption.

—r

s e T Tl we
F R .F—:og

000000

SIK01/02 (sidekey no function/poor tactile)

If the side keys aren't working, check the connector CON401 for damage or bad
soldering, if necessary resolder or replace it. If the tactile is bad, just replace the side
key assy.

6.11 OPRXxx

OPRO04 (menu navigation)

We received a high quantity of transceivers with a corrupt function of the menu. You
can recognize this failure just after the phone has started up. When the request to
type in the SIM pin, there’s no text displayed. The graphics appear on the screen,
but if you access the menu, no text is displayed. This is a software bug!

The solution for this problem is easy — just perform a master clear.

Attention: Very often the master clear-function of MST doesn’t work properly!
Sometimes you have to perform the master clear via the menu of the phone. That's
problematic, when the menu is corrupt, just remember this sequence:

In the main menu choose menu ‘settings’. Now press 5 times the down-button and
afterwards the menu-button. After that press one time up and the menu-button to
choose the menu ‘initial settings’. Type in the security-password (default is 1234)
and press the left soft-key to affirm. After the restart the failure is fixed!
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Before:

Menu options are
missing!

After fixing this failure we recommend to perform a SW-update to the
newest available software to eliminate such bugs!

OPROZ7 (hangs/freezes/locks up)

Very often we could confirm this failure; sometimes it's enough to perform a master
clear, but anyway it's safe to make a SW-update to the latest version.

6.12 SIMxx

SIMO1

In case of SIM-card problems very often we received transceivers with a broken SIM-
card reader CON304 (SIMO03) or bent pins. Check this at first! The next step is to
check the signals at CON304.

i 339
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The signals of the SIM-card function are:

SIMCLK - SIM card reference clock (3,3 MHz)
SIMRST - SIM card reset (2,8V)

SIMIO - SIM card bidirectional data line
VRSIM - power supply for SIM card (2,8V)

The measurement is a little difficult; you have to assemble the PCB with the modified
rear housing, because the signals are only present when a battery and a SIM-card is
inserted. SIMCLK appears only a few seconds pulsing after startup.

If any signal or voltage is missing, and all external parts like the capacitors are
proper, replace U202 IOTA due to a defect of the SIM card digital interface.

When unsuccessful, U201 Calypsolite is defective (forward PCB to a Level 4 Hub!).
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6.13 TONxx

TONO1 (no turn on)

TON-failures are quite often uncomfortable to analyze. We suggest going on like the
following:

- Check the failure-symptom exactly (in which condition doesn'’t the
phone switch on? With battery, with external power,...?)

- Check all contacts (esp. battery-connector sometimes is problematic)

- Check the drawn current via battery-connector

- Ability to read the data out?

If you considered the failure, the best indicator for the analysis is the drawn current.
We prepared an overview of possible causes we found out at several current-levels:

- PCB doesn’t switch on, draws NO current:

Check the battery-connector for contact and /or bent pins. Clean the contacts.

- PCB doesn't switch on, draws ~ 40-60 mA:

Try to reflash PCB, when receiving a flash-error, the flash IC U501 is defective
(forward PCB to a Level 4 Hub!).

- PCB doesn't switch on, draws ~ 5-20 mA:

Check the 32 kHz clock at X201, if it's not or instable working, replace X201.

- PCB doesn’t switch on and draws > 60 mA:

Try to find out in use of cooling-spray which area of the PCB gets warm (simple but
effective). Mostly at a higher current U202 IOTA is defective.

- PCB draws excess high current (limit of power-supply):

Try to find out in use of cooling-spray which area of the PCB gets warm (simple but
effective). Mostly at an excess high current the PA U605 is defective.
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Signal Description
CLK32K_OuT RTC clock
CLK13M_OUT Main clock
PWON On button input
V-10 2.8V, regulate output of IOTA
V-FLASH 1.8V, regulate output of IOTA
V-SRAM 1.8V, regulate output of IOTA
V-RTC 1.5V, regulate output of IOTA
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B3 27" l§ com
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V-RTC

/ V-SRAM
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7 Flashprocedure upgrade

For the flashprocedure you only have to connect the phone with the foxlink-cable

and the charger.

After choosing the needed firmware to flash MST is prepared for the reflash.

=10lx]

NMotorola

Connect the phone with the foxlink-

Muobile Information

Model Sofware Version:
IMEI Repair Status

Detect
Serial No

For Help, press F1 ———
EEMST
Fie Model Setup Help

Wobile Information

5 Download

3 RF Validstion

5 RF Signal

[ E2PCoria

5 SIMMetwork Lock
B Misc Functions

For Help, press F1

cable.

Choose ‘Download’ in the menu on
the left side of MST and press the
start-button.

After clicking the start-button MST
begins to convert the *.top-file.
After it you are asked to plug in the
charger and after connecting MST
begins to flash.

[ Dovnload T
[ FF Validstion
% RF Signal Flash Loadsr  C:\Program Files\CMCS Mabile Service Toolk  Made: Dowrload
E2PConfig
% a::‘:':j:’:z:‘ﬂ;“k Fimware: FA\Software\CMCSSW22IMSICILY_V1.1208  Erase Range
Port 1
Curent Total :
Com Porl, COM 4 BaudRate: 12500 Spen ek
YYait Download.. :
1sec
Stat flash loader file convertion |
Ge TLEMN_W220_7_1120_R037_002_FLX0331_LNGD300_IMGO -
Con e fle - SCY-7-1120-000.hex :1 P
Port 2
Com Fart COM 2 BaudRiate 115200 Current Total
Block Block
Yait Download.. -
Sec
‘ Start

Model;
IMEI Repair Status

_ ol x|
Motorola
Software Yersion
Detect
Serial MNo:
Flash Loader:  C:\Program Files\CMCS\Mabils Servics ool Made Download
Fimuware F:\Soltwars\CMCSYW220NSICILY V11208 Ersse Range:
Port1
Current Tatal
Com Fart COM 4 BaudRate: 812500 Spek o
Downloading.. [10%] g -7
Total block ramber = 74, =
Total transfer black number = 76, [After coding) |
Dawnloading (81t Black.. 4
Port 2
Com Fort COM 2 BaudRate 115200 Cunent Total
Block Black
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By receiving the message of successful download the flashprocedure is finished!
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