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W Baseband troubleshooting

Context

This section is intended to be a guide for localising and repairing electrical faults. The fault repairing is divided
into troubleshooting paths. The following main troubleshooting tree describes the different baseband
troubleshooting paths to be followed in fault situations.

Start
Phone doesnat statuporis | Goto Dead or jammed 7 Goto Power key
Jarnmed. o device troubleshooting s troubleshooting
* | T — o to Battery current
Ab | t ti S ) : o rmeasuring fault
‘ narmal curent consumption | checking troubleshooting /'_' troubleshgoting
Flashing does not wark or the o Goto Flashing " Goto Flashing
prablem is not clearly defined i troubleshoaoting 1 b troubleshooting 2

¥

¥

Charging does not wark

Go to Charging
troubleshooting

Go to Clacking
troubleshooting

¥

Go to Charging OMAR1710
troubleshooting troubleshooting
Y *

Display does not wark.

Goto Display fault
troubleshooting

. 4

OMAPTT10 memory
troubleshooting

Backlights do not work

r

Goto Display and
keyboard backlight
troubleshooting

¥
Goto Keyboard CMT SDRAM
Ryladdgee Natiom: o troubleshooting troubleshooting
* CHT NOR

troubleshooting

LED driver
troubleshooting

Phone does not read SIM card.  fe—)ie trouGbolézhsolmng +
* AL troubleshoating
Phane does not read MMC. —7/ troGuDhIt;Saﬂohggng
F
USE does not wark. e troﬁgltezfgoiﬁng
Audio(Mic/EarpiecedHF) does nat ; A Acoustics
wark, —» Audio troubleshooting trouhleshoating
Back Camera does s Goto Back camera module
riot wark, ! troubleshaaoting
Slider does o Go to Slider switch
nat wark, i troubleshaating
Flash LED does 2 5o to Flash LED
nat woark, o troubleshooting
RM-84- Front Camera does o Goto Front camera module
e riot wark, i troubleshoating
BluetoothF M Radio does not wark e Goto Bluetoothtroubleshooting

Figure 1 Main troubleshooting tree
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H Dead or jammed device troubleshooting

Phone is
dead or
Jammed

Press phone's
power key -> Is
phone’s current
consumption = 0

Is phone’s
current consumption
exceptionally large in
art (> 500mA),

NO

Phoenix Connection
works ?

NO

!

YES

Check supply voltage
(VBat) and contacts in
that line (e.g. battery

connector)

|s some component
very hot?

Go to power key
troubleshooting

A
YES

Connect Nokia
approved charger. Is
e phone charging?

NO

Is there open circuit
somewhere?

Go to charging
troubleshooting

Try to make contact

YESH {e.g. by soldering)

Short circuit inside or
under the component or
some of its loads is short

circuited (change the
component which is short

circuited)

YES —»|

Go to general power

Run BB selftests. Are
all those Phoenix tests
OK?

NO

v

NO

s display test ir
Phoenix OK ? (figure
on display screen
OK?)

YES

YES

v

7| checking troubleshooting

Go to display
module
troubleshooting

NO ——»

Go to general power
checking
troubleshooting

Go to relevant
troubleshooting section

Flash the phone

Is phone’s flashing
waorking?

YES

Is the phone
working?

NO
v

Go to relevant
troubleshooting section

Go to Flash
programming fault
troubleshooting

NO -

YES —» END

Page 1-6
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B General power checking troubleshooting

{/Switch power\\‘
\ ON /

- AN Is there short circuit inside some ASIC or in its

/
// \\ load (from VBat or after some regulator output
. Current is large \\ YES » to GND)? Also possibility of short circuit from
“._(about 1A or higher) -~ VBAT (VBAT1, VBAT2, VBAT3, VBATCP or
VBATH) to GND (check voltages after

™\ 7 L2202...L.2206 ferrites)?
\\\// )
NO
Y
N
e N Contact problems (also minor short circuit still

< Vbat value insi\dé possible) in the Vbat powering line which is too

hone below 3.2V yYES+ low. Check Vbat related components and their
P (eg C2237);7 contacts to PWB (-> e.g. battery connector).

/ Make sure that power supply voltage is large

enough, and current limit is high enough!

NO
A /\
N //
When RSTX Arf/l{URX\an ) N
signal is on %SJI’X control signals IsRETU's VIO
high level, ~OK? (PURX->1.8V, (at C2215)? i
voltage value < RsTX(C2316) -> NO Measure before YES Cv:i:k :Scl):'(r;e
is same as VBat)? Measure ~ . Watchdog turns ge, OK?
Vbat value at fore watchg phone off . /
the same tums\phon off . P
moment!! N
YES
X YES
/ .
S AN Check L2302
1§ Tahvo' s VCORE- and C2302, :
< SMPS regulator ~ NO»| then char}ge ( (possibly also NO > Change RETU
working (C2302)? Tahvo if some
needed omponents are’”
\ // ating up).
' /
YES VES
X
,//'/ S v
pd \‘\ Remove Short
/" i . Ci it
- s VCCgIt(gCZSOIS) > NO+ Change TAHVO ircui
o . . ,//
,,/
N
N
YES
Check N

Check L4200, C4201,

< Vggg;f(sc'\g;)/\m> €4202, L4201. If OK,
\ ) change SMPS (N4200)
voltage, OK? ~

\T o

YES

Check VDRm

< (C2219). Voltage \PNO> Replace RETU (N2200)

ok?

YES

Go to Clocking troubleshooting

Check BSl line related
components and their
NO»| contacts (e.g. pull-up R2201,
serial resistor R2202 and
also phone’s battery)

Issue 1 Company Confidential
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H Clocking troubleshooting

Clocking
Troubleshooting

Sleep clock
functionality OK?
(R7558 -=
32.768KHz)

Check B2200,
2208, (2209,
R2205 0K?

YES

Change RETU

System clock
functionality OK at
RAP3G input? ({7528 &
7531 -=38.4MHz)

HOD NO
¥ v
Change broken sleep
oscillator part (maybe Change Br;zk;up battery
B2200 broken?) [ )
Helen’s Clock Go to OMAP1710
YES #_input OK (J4819 - VES troubleshootin
19.2MHz) :
MO
v

0K? (measure from
Jinku side of (7529

YES
v

Check system clock path from
Hinku to RAP3G (e.g. (7535,
7528, (7531)

Check VCore, V10 and VCoreA powers
(RAP3G related problems inside ASIC or
in contacts to PWE)

system oscillator parts (67501,

Check Retu's VR1 voltage and

C7526, (7533, RT509, C(7529)

Page 1-8
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Il OMAP1710 troubleshooting

OMAP1710 FAULT

(Can the (MT side be
controlled with
Phoenix?

Check APEID with
Phoenix phone
information read,
0K?

Check OMAP1710 (D4800)
powers

Go to general power
checking troubleshoating

Change the Engine
module (possible COMBO
(D5000) /Helen3
(OMAP1710) (D4800)
fault)

Measure VCOREA frot
(4800, C4801,
VCOREA=1.4V?

END

Check and replace /
change R4800, (4800,
(4801, (4802, (4803,
(4804, C4805, (4806 &

4807

Measure VCOREA froms
(4800, (4801,
VCOREA=1.4V?

easure VIO from
(4808
VID=1.8v?

Check and replace /
change (4808, (4809,
(4810, (4811 & (4812

leasure VIO from
(4808
VID=1.8V?

v

Check OMAP1710 (D4800)
clocks

See pictures

Ta

easure Sleep(Ll
from R7558.
eep(Lk=32.768kHz?

Measure SysCLK froi

SysCLK=19.2MHz?

Go to dead or jammed
device troubleshooting

Go to general power
checking troubleshooting

easure SysCLK froi

SysCLK=19.2MHz?

OMAP1710 (D4800)
boot problems?

eck APEID witl
Phoenix phone

Go to OMAP1710 memory
troubleshooting

Reflash phone if not done

uti display test
Phoenix (or other

Change the Engine
maodule (possible COMBO

. . (D5000) /Helen3
information read. yet OMAPngl?(J test). (OMAP1710) (D4800)
} fault)
Yes
A
-
A4
END

Go to general power
checking troubleshooting

Go to general power
checking troubleshooting

Change the Engine
module (possible Helen3
(OMAP1710) D4800 fault)

END
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Figure 2 SysCLK from (7528 & (7531

Saved: 15 JUN 2004 11:30:08

Help 11:30 At

Figure 3 SleepCLK from R7558
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B Charging troubleshooting

Charging does not work
when Mokia approved
charger is connected

Perform EM calibrations (e.g. battery
voltage, charging current) and verify by
Phoenix’s ADC reading feature.

I

heck with Phoeni
ADC that BTEMP is
OK. Is it between -30C
and +85C.

Charging OK ? NO NO#  Check R2200 and C2202

Check X2000, F2000, L2000,
V2000, and charging line
NO | connections from charger o
TAHVO, (also short circuit
possible)

line voltage when
charger is connected
over C2012).
3.0Vde 7

v

Charging works fine

YES

current with
Phoenix. Is it
=100mA

YES | Flash the phone

[Foes charging wo
with another battery?
Or with another
charger?

YES END

A/
Is Vchar OK, when Change RETU (N2200)

Is Wchar OK at RETU

Youv:iﬁdpﬁfewx?m vES input (J2300)2 YES > and retest
v v
Check battery Cha?&%—g’g? /0
connector
and retest
Issue 1 Company Confidential Page 1-11
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H Battery current measuring fault troubleshooting

There is a doubt

that the phone
doens't measure
battery current
properly

Connect Nokia
approved battery
and charger and

Nokia approved

battery and charger NO —»|
9

retest
YES
Comment:
If phoenix y
current value = urrent (Ibat) wit
power supply Phoenix. Is the value Battery current
current -= OK, acceptable ? {verify the YES » measurement works

Tahvo capable urrent e.g. from power,

fine

to measure supply display
S2A. +2A
range
NO
¢ YES
Perform battery current calibration
(Ibat) using Phoenix, SF-23 and \srr?:g:;\rfecmug;m
CU-4 (Ibat is calibrated using working ?
500mA current value) 9
NO
Check phone’s battery, cantacts in
lines from battery to TAHVO
(N2300) (including sense trace on
PWB, J2306 and J2307).
Are there contact Change TAHVO
problems ? NO calibration current). YESH (N2300)
there some kind
oEe
YES NO
L Make sure that there is
Try to make contact current flawing through
(e.g. by soldering) sense trace on PWB
Page 1-12 Company Confidential Issue 1
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H Flash programming fault troubleshooting

as
programming fault
page 1

packages are
correct and reflash
the phone.

Comment: Phoenix error codes

s help to find out in which step
/ flashing has failed

Does the flashing
procedure start at
an?

Go to flash programming
fault page 2

Megeure resistance™om
POP-PCRT piné to
PRODTP pin3 & POP-
PORT pin7 to PRODTP
pin2
MQre than 40ohpy?

Change USB_OTG ASIP
(R2007)

el
(PRODTP pin2) after
start up. Is FBUS TX
high (2.5¥) ?

leasure intern
FBUS TX line
(J2803) during
aghing. Is it ~1.8

Possible RAPIG
(D2800) fault Go to dead
or jammed phone rouble

shooting

Mizasure intem
FBUS TX line
(J2803) during
aghing. Is it ~1.8

Change Tahvo (N2300)

e Check BSI line
components C2207
R2201, C2234, R2070 &
C2070 and in case

replace them

(C2207) in flash
programmin start.
ulse (2.5V) seen’

See flash_1 picture

easure that PUR
goes low after BSI
pulse.
0OK?

Change Retu (N2200)

See flash_2 picture

Mpefsure FBUS
e (PRODTP pind)-
Is FBUS TX setto
jqw after it has beep

No T
NOTE!

If NOR flash (D3000) is changed
certificate restoring must be carried
out to make the phone functional

See flash_1 picture

Wrong
manufacturer 1D and
device ID?

Change NOR flash
(D3000) or COMBO
(D5000) (depends on
which 1D reading has
failed)

T
\

again. See section "Certificate
Restoring for BB5.0 products™. All
BB and RF tunings have to be done
after the certificate restoring
procedure.

Comment:

Currently used manufacturer code:
00ec (= Samsung), Device |D- 0035
(= COMBO) and 22fa (= NOR)

Does the flashing
startat all?

Go to flash programming
fault page 2

Go o dead or jammed
phene troubleshooting

Figure 4 Flash programming fault troubleshooting 1/2
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as|
programming fault
page 2

Is the CMT
secondary code
downloaded fo
phone?

Comment: Phoenix error codes
nelp to find out in which step
flashing has failed

Go to general power
checking troubleshooting

Is the CMT
secondary code
downloaded to
phone?

the CMT alcoriths
code downloaded to
phona?

Is the APE
secondary code
downloaded to
phone?

the APE alcorith
code downloaded to
phane?

Is CellMo flash
programming
succesfull?

APE (308)flas
programming
succesfull?

END

Go to CMT SDRAM
memory troubleshooting

Go to OMAP1710
troutleshooting

Go fo OMAP1710
memery troublesheoting

Goto CMT NOR flash
memary troubleshooting

Go to OMAP1710
memory troubleshooting

Go to CMT SDRAM
memory treubleshooting

Figure 5 Flash programming fault troubleshooting 2/2
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Saved: 08 JUL 2004 10:24:00

File Control  Setup  Measure  Analyze  Uilities  Help 10:24 Ak

ned .

it s e
= O] ¢ oY

Figure 6 Flashing pic 1. Take single trig measurement for the rise of the BSI signal.

Saved: 05JUL 2004 13:24:19

File GControl Setup  Measure  Analyze  Uilities  Help 1:24F*

Figure 7 Flashing pic 2. Take single trig measurement for the rise of the BSI signal.
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H (MT SDRAM memory troubleshooting
memory fault

Measure SDRA

(D3001) supply
voltage from (3004,
VDRAM=1.8V7

Check and replace /
change (3004, (3005, |—m
(2219

supply voltage from
(3004.
WDRAM=1.8V?

Go to general power
checking troubleshooting

VD

Yes

Measure SDRA
supply voltage from

(3004.
RAM=1.8V?

Change SDRAM (D3001)

easure SDRA

Yes supply voltage from

A

See picture

Measure SDRAM CLR
from J2806.
CLK 96MHz (1.8V)?

easure SDRAM (L
from J2806.
CLK 96MHz (1.8V)2

Go to general power

checking troubleshooting fr

Change SORAM (D3001)

fMeasure SDRAM CLE

CLK 96MHz (182

om J2806.

Problem occurs while
booting?

Change SDRAM (D3001) if
not done yet

roblem occurs while
booting?

Flash phone if not done
yet

Problem occurs while

booting?

(3004,
VDRAM=1.8V?

No

Y

Possible RAP3G fault
(D2800). Go to dead or
jammed device
troubleshooting

No
Y
END
/]
]
]
]
[
J
Y
1
HJ[io0rsr Mlpms
Figure 8 CMT SDRAM (LK from pin J2806
Page 1-16 Company Confidential Issue 1
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Bl CMT NOR flash fault troubleshooting

NOTE!
If NOR flash (D3000) is changed certificate restoring must be carried out to make the phone functional again. See section "Certificate
Restoring for BB5.0 Products™. BB (including "ALS tuning”) and RF tunings have to be done after certificate restoring

CMT NOR flash
memory fault

Jgasure NOR fl
(D3000) supply
voltage from C3000
VPP=1.8V?

(D3000) supply
voltage from C3000
VPP=1.8V?

(D3000) supply
voltage from C3000.
VPP=1.8V?

Check and replace /
change C3000 & R3000

Go to general power
checking troubleshooting

Change NOR flash
(D3000)

asure NOR fl
(D3000) supply
voltage from C3000.
VPP=1.8V?

A

See picture

No

¢V

fleasure NOR flas]
CLK from J2813
LK 48MHz (1.8V

Change NOR flash

(D3000)

kleasure NOR flas
CLK from J2813
LK 48MHz (1.8V/

Go to general power
checking troubleshooting

kleasure NOR flas
CLK from J2813
LK 48MHz (1.8V/

Possible RAP3G fault
Go to dead or jammed

Yes

Problem occurs Flash the phone if not Problem occurs Change NOR flash if not Problem occurs

while booting? done yet while booting? done yet (D3000) while booting? device troubleshooting
No
) J
END
Saved: 05 JUL 2004 09:02:26
File Control Setup Measure Analyze Ulliies  Help 9:.02 At
Figure 9 NOR CLK from J2813
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H OMAP1710 memory troubleshooting

Check COMBO memory
(D5000) powers

easure VDDR_API
from C5000.
VDDR_APE=1.8V?

Check and replace /
change (5000, 5001,
(4205, (2219

easure VDDR_AP
from (5000.
VDDR_APE=1.8V?

easure VIO from
(5002.
VIO=1.8v?

Check and replace /
change (5002, (5003,
(5004 & (5005

easure VIO from
(5002.
VIO=1.8V?

ash the phone if nd
done yet.
Flashing OK?

triggered measurement on
the falling edge
of the CE line)

Go to Flash fault
troubleshooting

See NAND pic_1

Go to OMAP1710
troubleshooting

Go to General power
checking troubleshooting

Go to General pawer
checking troubleshooting

9 pulses
seen on CE line
during boot? (Single

triggered measurement
on the falling edge of,
the CE line)

Change the Engine
module (Possible Helen3
(OMAP1710) D4800 fault)

Change the Engine
module (possible COMBO
D5000 fault).

-
Yes ‘r
No boot problems No
and flashing 0K?
Y
END -

Page 1-18
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Saved: 12JUL 2004 13:50:42

File  Control  Setup  Measure  Analyze  LUilites  Help

;
) 0 ) = 10| 00 1o

...........

i

P il e

....................................

=

:
| e =" 1= I | e o ) ez 1 5 N | 2

Legend

Take single trig measurement on the falling edge of the CE signal (=]5001).
Figure 10 COMBO NAND in boot pic 1.
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B Power key troubleshooting

Power Key
troubleshooting

Disassemble
HE phone. Chetk
visually = Is power
key or 74401
physically

Replace the damaged
component

NO

Place the phone into the mogule jig.
Tum power on by connecting FPS-10
cable, or setting the jig to “auto power

on"-mode, or by connecting the
charger

v

Go to General
Power
Troubleshooting

Phone boots
up normally

Check the battery
connector
X2070

v

Measure
voltage at Replace ASIP If needed, replace
RA406_ Is it 74401 : N2200 (RETU)
~VBAT?
Replace Power
connects Key
R4406 to
groung
YES
Go to General
power checking
Troubleshooting
Page 1-20 Company Confidential Issue 1
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B USB interface troubleshooting

USB FAULT

DKU-2 cable.
PC recognizes

Check POP-PORT
connector (X2001). In
case replace or change it

dasure resistans
ffom POP-PORT ping
to J2060 testpad pin3 &
POP-PORT pin? 1o

‘Customer’s cable broken

END

Change USB_OTG ASIP
{R2007)

when PC connected
with USE cable

fieasure Tahvd

VCCInt voltage from
C2303

Y CCInt=3.3v7

PC recognizes
phone as USB
device?

Change Z2001 and
check/change C2313.
VBUS should also be
seen from POP-PORT

ping

Change Tahvo (N2300)

U3B- (POP-PORT
pin7) with
oscilloscope.
Rgls prege

Ses usb_1 picture

Change Tahve (N2300) if
not changed before

PC recognizes
phone as USB
device?

oscillescope:
ush0_vp, usho_vm,

A

END

Go to OMAP1T10
troublesheoting

See ush_2 picture
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Saved: 25 MAY 2004 11:50:44

11:50 AM

File ntrol  Setup  Measure  Analyze  Utilities Help
ed.

f

U' M IL.,,..J

|
|L,.,,|'

Figure 11 USB 1: D-TXD (POP-PORT pin6) and D+RXD (POP-PORT pin7) voltage levels when USB connected.

Saved: 0B.JUL 2004 09:16:02

Measure  Analyze  Utlities  Help

A -1 Or-ﬂ 0 I ®r

VA

usbvp 1

M.

ushl_txen

olezlsl mEIEE-"E

Figure 12 USB 2: Take single triggered measurement on the rising edge of the Helen usb0_txen (J4813) line.
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H SIM card troubleshooting

SIM FAULT

Check SIM
connector (X2700).

No Check & clean connector
contacts & pads. In case
replace connector

Change Retu (N2200)

Perform SIM BE
selftests.
OK?

Phoenix can &rform SIM BB saf
communicate with

phone CMT side?

RAP3G FAIL
END

Go to general power
checking troubleshooting

Perform Phoenix
SIM tests.
OK?

with oscilloscope

1.8V & 3.0V pulses

een after 3l
BOWET L[

(Nom. "450}('0””1 Change Retu (N2200) |——

when phone ngf

Check and clean
battery centre
contact. Verify

B3l signal steady

voltage

Check C2212 &
C2700.
QK?

Change / replace C2212
and C2700

Is the SIM detection
reliable?

Change SIM ASIP
(R2700)
-
-
-
Y
!
(J2214) & 1B
RST & DAT at 5IM {J2215) between Change SIM ASIP | Change Retu (N2200] if
connector (X2700) RAP3G & Retu. (R2700] if not done yet Ll not done yet
Gignals present? Signals presel
Che, 13),
AT (J2214) & |
_ Yes (J2215) between
o RAP3G & Retu
ignals preseng
1.8V)%
See piclure
Comment: Signal level depends on No
Analyze SIM interface the card 1.8V/3.0v. CLK frequency
No signals & look for emors is 3 9MHz
Problem solved? in rise/fall times due to RAPAG FAIL
wrong fitted/faulty )
passives END
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Saved: 05 JUL 2004 09:53:41

Measure  Analyze  Llilities  Help

i .
1al

t =
= o
iy

tarts

Legend
SIM (LK frequency = 3.2MHz (Take single triggered measurement in boot on the VSIM1 line).
Figure 13 SIM interface signals
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H MMC troubleshooting

MMC FAULT

Save picture to known
good MMC card

Save and read
succeed

Comment: All measurements provide
that the MMC is initializing or some
operation is being tried to perform.
MMC power is cut after 10s idle time

No MMCIF failure. MMC
card corrupted or
damaged

ormat / replace the MM
card

END

easure MM
card voltage (VSIMZ)
at (5200,
YMMC=1.8V7

No

Measure on R3204 that

MMC cover switch contacts

to GND while it is pressed.

If needed replace / change

MMC working?

Comment: MMCinitialization is done
at first access, after ~10s of idle time
VMMC voltage drops to zero (MMC can

be initialized by

opening & casing

the MMC cover switch (S5200))

Check that L5200, (5200 &
(2220 are ok and in case
replace / change them.
Run Phoenix MMC card

asure MMC ca
voltage (VSIMZ) at
(5200.

LK (15200), CMD &
DAT. Use module jig,
if neaded. Correct,
signals?

replace it

Yes

specific module jig if

WMM=1.8V7

No

Go to General power
checking troubleshooting

R5204 & 55200 test
-
Yes
Comment: (LK frequency is 16MHz in
data transfer mode
and 400kHz in initialization mode

Check MMC connector
(¥5200) and if needed DAT. Use product- Change MMC ASIP (R5200)

(MD & DAT. Us:
product specific

No

Go to OMAPLT10
troubleshooting

A

END

See MMCpics1&2
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Saved: 02 JUL 2004 144305

ol  Setup Measure  Analze  Utilities  Help
ed .

ﬁ@@ IH[| 20.0me/

Legend
Take singe trig measurement on the rising edge of the DAT signal.
Figure 14 MMC card initialization

Saved: 02 JUL 2004 14:48:56

ool DD POON] EN

Legend
Take single trig measurement on the rising edge of the DAT signal.
Figure 15 Data transfer

H Keyboard troubleshooting

Context
There are two possible failure modes in the keyboard module:

* One or more keys can be stuck, so that the key does not react when a keydome is pressed. This kind of failure
is caused by mechanical reasons (dirt, rust).

¢ Malfunction of several keys at the same time; this happens when one or more rows or columns are failing
(shortcut or open connection). For a more detailed description of the keyboard and keymatrix, see section
Keyboard (Page ).

If the failure mode is not clear, start with the Keyboard Test in Phoenix.
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Keyboard failure

NO

1. Check Ul-board.
2. Check Ul-
connector

Whole row / column
is not working

Check the Ul-
connector, and contact
pads on Ul PWB

v

Check the keyboard
ASICS (Z4400, Z4401)
visually

re all the failin NO
columns / rows
going through the

same ASIC?

- | Goto OMAP1710
A | Troubleshooting

Replace failing ASIC

NO
Repeat Keyboard
test. Is the
eyboard working?,
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H Slider switch troubleshooting

Slider switch
troubleshooting
(Slider does not start/

close back camera
application)

YES

Disassemble the phone.
Check visually is B-cover assy

Replace the

or slide sensor physically
damaged?

Chedk visually is switch §5202,
pull-up resistor R4408 or
varistor R4407 physically
damaged?

Measure that voltage over
switch 55202 and varistor

d ged
component

Replace the
damaged
component

Note! Voltage on Helen pin GPI0S3 is about
160mV when switch is pressed!

Check that switch 55202
connects to GND when

NO Replace switch

R4407 is VIO (1.8V)?

Are $5202 and R4407
short-circuits to GND?

pressed and to VIO when ss5202
released.
YES Go to OMAP1710

troubleshooting

Replace $5202. If still short-
drcuit to GND replace
R4407.

Resistor R4408
connected to VIO?

Check Retu (N2200) VIO
voltage (C2215)

Is R4408 properly
soldered?

Possible signal routing
problem.

END
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B FM radio troubleshooting

FM radio failure

—t

Bluetooth works
properly

;I—)

oK
A

—NOKp>|

Replace
BT/FM module
(D6000)

FM radio settings:

FM signal frequency =
Frequency deviation =

100 MHz
67.5 MHz

Modulation frequency =1 kHz, R=L

pilot tone and RF level = -67 dBm

The signal is injected at the system connector.
Alternative: Use FM signal received by headset.

Phoenix: Testing > FM radio > Power on

—t

VFLASH1 (C6162)
~28V

;I—)

OK

—

VBAT (C6000)
~38V

—NOKp>|

Replace
BT/FM module
(D6000)

—NOKp>|

;I_/

OK

—

VIO (C6002)
~1.8V

Replace
BT/FM module
(D6000)

—NOKp>|

;l_)

OK
Y

Replace
BT/FM module
(D6000)

Go to Bluetoorh
troubleshooting

B Certificate restoring for BB5.0 products

Context

After replacing a defective flash memory component in BB5.0 products, Certificate Restoring must be carried
out to make the phone functional again.
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Certificate restoring for BB5.0 products is basically the same process as IMEI / ESN Rebuild for D(T-4 generation
products.

All tunings (RF & Baseband, UI) must be done after replacing the flash IC.

The procedure for Certificate Restoring when Flash IC has been replaced:

¢ Flash the phone with the latest available software (Use FPS-8 or FPS-10, USB Flashing does not work for a
dead BB5.0 phone).

¢ (reate a request file.

¢ Send the file to Nokia by e-mail.

e When you receive a reply from Nokia, carry out Certificate Restoring.

¢ Tune the phone completely (Note: SX-4 Smart Card is needed).

* [If phone resets after a certificate restore, reflash the phone again.

Required equipment and setup:

* Phoenix service software v 2004.39.7.70 or newer.

¢ The latest phone model specific Phoenix data package.

e PKD-1 dongle

e SX-4 smart card (Enables BB5.0 testing and tuning features)

¢ External smart card reader (Only when FPS-8 is used, FPS-10 has an integrated smart card reader)
¢ Activated FPS-8 flash prommer OR FPS-10 flash prommer

¢ Flash update package 03.18.004 or newer for FPS-8 or FPS-10 flash prommers
¢ (U-4 control unit

e USB cable from PC USB Port to CU-4 control unit

¢ Phone model specific adapter for CU-4 control unit

¢ P(S-1 cable to power CU-4 from external power supply

¢ X(S-4 modular cable between flash prommer and CU-4

Note: CU-4 must be supplied with +12V from external power supply in all steps of Certificate Restoring.

Steps

1. Program the phone software.
i Start Phoenix and login. Make sure the connection has been managed correctly for FPS-8 or FPS-10.
il Update the phone MCU software to the latest available version.

If the new flash is empty and the phone cannot communicate with Phoenix, the procedure in this case
is a “Dead Phone Flash” described below.

iii Choose the product manually from File — Open Product, and click OK.
Wait for the phone type designator (e.g. “RM-1") to be displayed in the status bar.

iv Go to Flashing — SW Update and wait until Phoenix reads the product data as shown in the following
picture.
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14 SW Update i m] |

Froduct HR-XX Code =l

Imagea Fils: I (051 7775 — Browse... |
0518104: France —

PPM File: | 0518105, Greece Browse... |
0515106 RUSSIA,

Content File: I 0518107 Hebrew Erowse... |
0518108; Arabic

Adzp File: | 0518117 Ger_Tuwr Browse... |
0518118; Alps

Ane W ariant: 0518119 Switzerland Browse. ..

peVaient | 05181201 Italy ‘—l
Ape Userdisk: I 0518121; Scandinavial 5 Erowse... |
- Flash Type: Current Status:

" Restore User Phone |

¥ Phone as Manufactured Total Process:

— Output:

Feading phone information

Mo phone detected|

Feading flazh settings from file(s]
Froduct string is emphy.

Froduct code gtring iz emphy.
Froduction serial number is empty.
Frocedure completed.

Start At

=
Cloge I Help I

Options |

Product

is automatically set according to the phone support
module which was opened manually, but the flash
files cannot be found because the correct data cannot
be read from the phone automatically.

Code

must be chosen manually, it determines the correct
flash files to be used. Please choose the correct product
code (can be seen in the phone type label) from the
dropdown list.

Flash Type

must be set to Phone as Manufactured.

v To continue, click Start.

Progress bars and messages on the screen show actions during phone programming, please wait.
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1% SW Update 10l x|
Product Fikd-1 Code  |0516932 Scandinavial j
Image File: C:"Program Files\Mokia\hoenix\products\RM-14RM1 2043915 B4.COR Erowsee... |
PP File: Il::\F'rngram Files'MokiahhoenixtproductshBk-ThFkd1_2 043915 07 Erowse... |
Content File: I Erowsze.. |
Adsp File: I Erowsze. |
Ape W ariant I Erawsze... |
Ape Uszerdizk: I Erowze, . |
- Flash Type: Current Status:
£ Bestoie User Phore - Programming 7%
% Phone as Manufactured Total Frocess:
I T g Procedure 39%

— Dutput;

Elapzedtime; 13z ﬂ

Elapzedtime: 24z

Elapsedtime: 34

Elapzedtime: 45z

Target erazing completed

Mewt target programming

Elapzedtime; B3z j

Start | iborg | (I ptionz | Lloze | Help I

Programming is completed when Flashing Completed message is displayed.

The product type designator and MCU SW version are displayed in the status bar.
vi Close the SW Update window and then choose File — Close Product .

2. Create a Request file.

For this procedure, you must supply +12 V to CU-4 Control Unit from an external power supply.
i To connect the phone with Phoenix, choose File — Scan Product .
ii  Choose Tools — Certificate Restore .
iii To choose a location for the request file to be saved, click Browse.

T4 Certificate Restore

— Action

¥ Gernerate a request file

" Process a responze file

— Place far request file

Filename: I

Browsze

Filemname; I

— Place far respanze file

Browse

Start I LCloze

Help |
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iv. Name the file so that you can easily identify it, and click Open.

2l

Look in: |l IME| - e ®E ek E-

File name: |D04400281652824) | Open

Files of type: f sk fles [*.ask) | Cancel |
v

[ Open as read-only

The name of the file and its location are shown.

4 Certificate Restore o ] 1

— Achian

{+ Generate a request filg

" Process a responze file

— Place far request file
Fileranme: II::'xT emphIbEINI04400281 652824 Browse

Filenarme: I Browse

= Place for response file

Start I Cloze | Help |

v To create the Request file, click Start.

vi When the file for Certificate Restore has been created, send it to Nokia as an e-mail attachment.
3. Restore Certificate.

For this procedure, you must supply +12 V to CU-4 Control Unit from an external power supply.

i Save the reply file sent by Nokia to your computer.

il Start Phoenix service software.

iii Choose File — Scan Product .
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iv. From the Tools menu, choose Certificate Restore and select Process a response file in the Action pane.

% Certificate Restore =0l x|

—Action
™ Generate a request file

* Process a responze file

— Flace for request file
Filerarne: IE:'&T emp MEINI04400281 ER2824. ask: Erowse

— Place for responsze file

L

Filernarne: I Brawse

Start I LCloze

v To choose the location where response file is saved, click Browse.
vi (lick Open.

Help |

21|

Look inc [ IME| x| & &k E-

P

File name: IDD-MDD28‘I E52824 RPL j Open I
Filez of type: [ Rt files [%rp) | Cancel |
[ Open as readonly
y
The name of the file and the path where it is located are shown.
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vii To write the file to phone, click Start.

14 Certificate Restore =101 x|

—Action

" Generate a request file

' Process a responze file

— FPlace for request file
Filerame: IE:'&T ernphIMENI04400281 52824 azk Browse

— Place for rezponze file

Elememiz: IE:'\T emphIMENND04400287 652824 RPL Browse

Start I LCloze | Help |

Next action
After a successful rewrite, you must retune the phone completely by using Phoenix tuning functions.
Note: CARRY OUT ALL TUNINGS (BASEBAND, RF, UI)!

W Display module troubleshooting

General instructions for display troubleshooting

The first step is to verify with a working display that the fault is not on the display module itself. The display
module cannot be repaired.

The second step is to check that the cellular engine is working normally. This can be done by connecting the
phone to a docking station and starting Phoenix service software. With the help of Phoenix read the phone
information to check that also application engine is functioning normally (you should be able to read the APEID).

After these checks proceed to the display troubleshooting flowcharts. Use the Display Test tool in Phoenix to
find the detailed fault mode.

Operating modes of the display

Display is in a normal mode when the phone is in active use.

Display is in a partial idle mode when the phone is in the screen saver mode.
The operating modes of the display can be controlled with the help of Phoenix.

Table 1 Display module troubleshooting cases

Display blank There is no image on the display. Display looks the
same when the phone is on as it does when the
phone is off. The backlight can be on in some cases.

Image on the display not correct Image on the display can be corrupted or part of the
image can be missing. If part of image is missing
change the display module. If the image is otherwise
corrupted, follow the appropriate troubleshooting
diagram.
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Backlight dim or not working at all Backlight LED components are inside the display
module. Backlight failure can also bein the connector
or in the backlight power source in the main engine
of the phone. Backlight is also controlled
automatically by the ambient light sensor.

This means thatin case the display is working (image
0K) but the backlight is not, follow the Display and
keyboard backlight troubleshooting (Page 1-38).

Visual defects (pixel) Pixel defects can be checked by controlling the
display with Phoenix. Use both colours, black and
white, on a full screen.

The display may have some random pixel defects that
are acceptable for this type of display. The criteria
when pixel defects are regarded as a display failure,
resulting in a replacement of the display, are
presented the table below.

Table 2 Pixel defects

White dot defect Black dot Total
defect

1 Defect R G B White Dot | 1 1

counts Total

1 1 1 1

2 Combined | Not allowed.

defect Two single dot defects that are within 5 mm of each other should be interpreted

counts as combined dot defect.

Note: Blinking pixels are not allowed in normal operating temperatures and light conditions.
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Display fault troubleshooting

< DISPLAY FAULT )

Turn the backlight on with Phoenix

v

Check if display connector is properly
connected.

Y

TryWith function
display module.
Image & backlight

Replace
display

Go to backlight
troubleshooting if not
done yet

Backlight OK?

Perform Phoenix
keyboard test.
Test OK?

Go to OMAP1710
troubleshooting

Change display ASIP's
(24402, 24403)

Yes
Image OK

Change display
connector (X4401)

Image OK?

Beyond economical
repair.
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Display and keyboard backlight troubleshooting

Context
The device has one LED driver that provides current for both display and keyboard backlights.

Keyboard backlights are turned ON only in dark conditions. This is controlled by the Ambient Light Sensor (ALS).
Also the brightness of the display is adjusted by the ambient light sensor.

You can enable/disable ALS with the help of Phoenix service software.

Display brightness can be adjusted manually, if ALS is disabled. If the ambient light sensor is enabled, it adjusts
the display brightness automatically.

Display and Keyboard
backlights don’t work as
expected

A

Turn ALS OFF and
keyboard and display
backlights ON

Y

Turn keyboard No

backlights OFF. Then

Were keyboard
lights OFF, when

Display backlights

Keyboard

? i ? i i
ON?7 backlights ON? turn display backlights display still ON?
OFF.
Repla\o/e2 gg\gsistor No
Display and .
Keyboard lights ?0 tobILeﬁ D:!ver
OFF? roubleshooting
Keyboard Go to Display
backlights ON? troubleshooting
Go to ALS
troubleshooting
Go to Led Driver
troubleshooting
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ALS troubleshooting

Context

If a phototransistor is broken, replace it with a typical phototransistor.

The phototransistor has to be also replaced, if calibration values are lost by some other reason (e.g. after
replacing the NOR memory chip D3000).

If the phototransistor is changed, the calibration value in the phone memory has to be changed to the default
value ‘1°.

Make sure that you have completed Display and keypad backlight troubleshooting (Page 1-38) first before
starting ALS troubleshooting.

Here are some hints for ALS troubleshooting; the following troubleshooting diagram refers to these:

Phoenix LED control tool also shows you luminance. The correct luminance in darkness is <20Ix, and in office
environment 100-2000Ix. The luminance value depends strongly on the light source and the angle of the
phone, so these values are only a rough guideline.

LED driver control voltage measurement points can be found from LED driver troubleshooting (Page

1-41) section. When backlight brightness is set to 100%, both GENOUT-signals are low, and enable PWM is
100%.

Phoenix has an ambient light sensor calibration tool for changing calibration values. The pull-up resistor
calibration is done first:

a Cover the light guide (upper part of the A Cover).
b Click Start Write .

¢ Manually change the ambient light sensor value to the default value. There is no special tool for this, but
you have to perform calibration normally and then set the Co-efficient result to 1 before writing it to the
phone memory.

1% Ambient Light Sensor Calibre ===

i~ Pull Up Resiztar Calibration

Cormection [%£]

|| | 3
Start Level: |

— Ambient Light Sensor Calibration

¥ lae defaultivalues anly

Reterence Level |_
Start Lewvel: l_
Co-efficient; W
|phaota: |_

Cloze I Help |

Figure 16 Ambient Light Sensor Calibration window
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ALS does not work /
Backlight is acting
strangely

/

Connect Phoenix to the
phone, turn lights on
WITH ALS

Yes

Luminance
readings are
correct in darkness
and office (1)?

Go to Led Driver
troubleshooting

Light control with
ALS OK?

No

Femperature fromns
LSTEMP is
correct? Use ADC-
read tool.

Disassemble the phone
to the module jig. Check
ALS components
(V4400, R4401, N2200)
visually, replace if
needed.

/

Disassemble the phone
to the module jig. Check
resistors R4400, R4402
and R4403, replace if
needed

Yes

Temperature
reading OK?

No

Go to RETU (Power)
Troubleshooting

A

Luminance
readings are
correct in darkness
and office (1)?

Replace phototransistor
(V4400) and change
Calibration Values to 1

(3.

Yes

Light control with
ALS OK?

Beyond economical repair

Yes

End
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ON

-

-

Lights cannot be turned

v

Disassemble the phone
to product-specific
module jig.

v

Check that there’s no
shortcut over the LED
chain (both display and
keyboard) or from Led
Driver output (C2315) to
ground.

v

Connect Phoenix to the
phone, turn lights on
without ALS

v

Check L2304, R2301,
R2302, R2303 and
R2304 visually.

Led Driver does not

(SMPs)

Replace N2301

Yes
Output voltage at
C2315 = input

work

Check TP J2309 with
different brightness
settings

Poes PWM signa
change from 0% to
100% (293Hz,
1.8V)

Replace N2300
(TAHVO)

voltage at C23147?,

Replace coil L2304

et Brightness to

maximum. Is

voltage at TP
J2309 1.8v?

Replace N2301

(SMPS) ™

Replace N2300
(TAHVO)

Yes

Backlights OK?

Company Confidential

.
Lights cannot be turned
OFF

I

Disassemble the phone
to module jig.

Can KBD lights be
turned OFF
separately?

Replace transistor
V2300

A

If problem still exists,
replace TAHVO

(N2300)
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H Bluetooth troubleshooting

Introduction to Bluetooth troubleshooting
There are two main Bluetooth problems that can occur:

Problem Description

Detachment of the BT antenna. This would most likely happen if the device has been
dropped repeatedly to the ground. It could cause the
BT antenna to become loose or partially detached
from the PWB. (see the following section for details
on BT antenna HW and mechanics)

Malfunctionin the BT ASIC, BB ASICs or Phone’s BTSMD | This is unpredictable and could have many causes
components. i.e. SW or HW related.

The main issue is to find out if the problem is related to the BT antenna or related to the BT system or the
phone’s BB and then replace/fix the faulty component.

Location of the BT antenna

C-Cover

o b
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Bluetooth test points

UART Tx R7554— BT reset R7551

UART RTS R7541— '

[ ptMaout
. —PCMsync

UART Rx R7543 —— | PCMin
————BT clock 38.4 MHz

| ———Sleep clock R7558
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Bluetooth settings for Phoenix

Steps

Start Phoenix service software.

From the File menu, choose Open Product, and then choose the correct type designator from the Product list.
Connect the phone to a docking station in the local mode.

Choose Testing — Bluetooth LOCALS .

Locate JBT-9’s serial number (12 digits) found in the type label on the back of JBT-9.

In the Bluetooth LOCALS window, write the 12-digit serial number on the Counterpart BT Device Address line.
This needs to be done only once provided that JBT-9 is not changed.

7. Place the JBT-9 box near (within 10 cm) the BT antenna and click Run BER Test.

SOV AWNE=

Results
1% Bluetooth LOCALS : B =]
—BT Software Operational Mode —5Self Testz
Self Test Mame | Fezult |
ASICD ata RAM Unknaown
= Flazh Unknown
St ASICREG access Unknawn
I Inquiny Mode RF-Harmonic alignmert Unknawn

[™ Page Mode

—Bit Eror Rate [BER] Test
Counterpart BT Device Address: (000000000000

—Wersion Information

Biit Frames: 300
Hop kode: EvropesJSa I I pilbic
MCH 5 oftware Swiy03.48
Test Done: b Software 1.00
. Checksum I
Nurnber of Bits Device Addiess 001237283CC0
Bt Erar Fate: Hardware Yersion 0oo3
Result:
Start | Read I
LClose | Help |

Figure 17 Phoenix settings for Bluetooth troubleshooting
Bluetooth self tests in Phoenix

Steps
1. Start Phoenix service software.

2. From the File menu, choose Open Product, and then choose the correct type designator from the Product list.
3. Connect the phone to a docking station in the local mode.

4. Choose Testing — Self Tests .

5. In the Self Tests window check the bluetooth check box.
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6. To run the tests, click Start.

CE— Lo
— Test
Test Hame | Startup Test | Bezult Detailed
[] | bbt ‘es Mot executed [ 3]
blustaath Yes Pazzed [0]
[ |led Yes Mok executed [ 2]
] | wlan es Mot executed [ 3]
it Detals | Unselectall | Selectal |
Stgrtl Cloze | Help |
Figure 18 Bluetooth self tests in Phoenix
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Bluetooth troubleshooting

Bluetooth failure

\
e 1
. Replace
FM radio works —NOKp-{ BT/FM module
properly (D6000)
N T J
OK
A
BT Settings:

(2441 MHz approx. 1 MHz BW)
BC04 bluetooth control
Internal gain: 52

Phoenix normal mode: TX data 1 ch. 39

RBW: 500 kHz
VBW: 942 MHz
Span: 20 MHz
Y
e )
Replace
VFLASH1 (C6162) | NOKp BTIFMPmodule
~2.8V (D6000)
\ | J
OK
Y
e N
Replace
VBAT (C6000) —NOKp BTIFMpmodule
~36V (D6000)
\. T J
OK
Y
s A
Replace
VIO (C6002) I—NOKp> BT/FM module
~1.8V (D6000)
\ | J
OK
\A
Go to FM radio
troubleshooting
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Bluetooth BER failure troubleshooting

BT BER Failure
Part |

Test Pogo-Pin
connection of BT
antenna
Connect
multimeter + and -
cables to BT
antenna pogo-pins

electrically
connected to
BT antenna

No 3

(i.e.new antenna

Replace
BT antenna

package)
>
Yes
\ 4
Visually check BT
antenna
as an individual
component
Is
BT antenna
attached
properly to the
device
echanics?
Yes
- Check RF
Matching
Components /
Soldering:
Can you make C6046
a connection to No—)
the BT Box? L6031
: L6032
N6030
- Replace
Balanced Filter
Z6030

Go to
BT BER Failure
Part Il

<€—No
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Check VREG
(C6036 )
with O-scope

Does VREG =
2.85VDC?

Yes

4

Check VIO
(C6035, R6030 ) (=t

No

Check soldering of
Regulator N6031
and C6036
Replace if faulty

with O-scope

Does VIO =
1.8VDC?

Check SYSCLCK
(Non-grounded

No

Check soldering of
C6036, R6030
Replace if faulty

pad of NF C6049) [
with O-scope

Does
SYSCLOCK

No

Vin >
400mVpp?

Yes

Does Freq. =
38.4MHz?

- Check Hinku ASIC (N7500)

- Check soldering of
C7535 in RF Section
Replace if faulty
- Check
RF Troubleshaoting
of VCTCXO (G7501)

section 6.1.3.3

Replace if faulty

Yes [
Y

Can you make
a connection to
BT Box?

Replace
BC3 BTASIC
( N6030)

Yes BT OKI
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BT audio failure troubleshooting

BT Activation via Ul /
BT Audio
Failure

Turn ON the Phone
and activate BT via
the phone Ul

Do
you get an

error message:
"Unable to
perform BT
eration"

Yes

Perform Phoenix
'BT Self Tests'
Put Phone into 'Local Mode'.
Go to 'Testing' Menu
Choose 'Self Tests'
Choose and Run following:
ST_LPRF_IF_TEST
ST_LPRF_AUDIO_LINES_TEST
ST_BT_WAII(EUP_TEST

Go to section
Bluetooth settings

for Phoenix

Yes

Are the
BT 'Self Tests'
PASSED?

Yes—

No

4

Replace
BC3 BT ASIC
(N6030)

B Audio troubleshooting

Audio troubleshooting test instructions

Differential external earpiece and internal earpiece outputs can be measured either with a single-ended or a

differential probe.
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When measuring with a single-ended probe each output is measured against the ground.

Internal handsfree output is measured using a current probe, if a special low-pass filter designed for measuring
a digital amplifier is not available. Note also that when using a current probe, the input signal frequency must
be set to 2kHz.

The input signal for each loop test can be either single-ended or differential.

Required equipment
The following equipment is needed for the tests:

¢ QOscilloscope

Function generator (sine waveform)

Current probe (Internal handsfree DPMA output measurement)
Phoenix service software

Battery voltage 3.7V

Test procedure
Audio can be tested using the Phoenix audio routings option. Three different audio loop paths can be activated:

¢ External microphone to Internal earpiece
¢ External microphone to Internal handsfree speaker
¢ Internal microphone to External earpiece

Each audio loop sets routing from the specified input to the specified output enabling a quick in-out test. Loop
path gains are fixed and they cannot be changed using Phoenix. Correct pins and signals for each test are
presented in the following table.

Phoenix audio loop tests and test results
The results presented in the table apply when no accessory is connected and battery voltage is set to 3.7V.

Earpiece, internal microphone and speaker are in place during measurement. Applying a headset accessory
during measurement causes a significant drop in measured quantities.

The gain values presented in the table apply for a differential output vs. single-ended/differential input.

Loop test Input terminal Output Path Input Different Qutpu Outp
terminal gain[dB] voltag ial tDC ut
(fixed) e output level curre
[mVp- voltage [V] nt
pl [mVp-p] [mA]
External Mic to External XMICP and GND | HSEARRP, -2.9 1000 | 720 1.2 NA
Earpiece HSEARRN
and GND
HSEAR P,
HSEAR N and
GND
XMICN and GND | HSEARRP,
HSEARR N
and GND
HSEAR P,
HSEAR N and
GND
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Loop test Input terminal Output Path Input Different Outpu Outp
terminal gain [dB] voltag ial tDC ut
(fixed) e output level curre
[mVp- voltage [V] nt
pl [mVp-p] [mA]
External Mic to Internal XMICP and GND | EarP and GND | -4.5 1000 | 600 1.2 NA
Earpiece EarNand GND
XMICN and GND | EarP and GND
EarN and GND
External Mic to Internal XMICP and GND | B2102 pads -5 1000 | 560 0 25m
handsfree XMICN and GND | B2102 pads A
(calc
)
Internal Mic to External B2100 (OUT/ HSEARR P, 22.7 100 1360 1.2 NA
Earpiece GND) HSEARRN
and GND
HSEAR P,
HSEAR N and
GND
HSEARR P,
HSEARR N
and GND
HSEAR P,
HSEAR N and
GND
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Measurement data
Tak Run: 50.0k5/5 Sample
[ l 1
AVAWAWAYAY MY AN AN AT N 50303KHz
ot - AW, A %A Low slgnal
{ amplitude
: : : : : [ : : : : €3 Pk-Pk
.................................................. 300my
||||'||||'||||'||||'||||.||||'||||'||||'||||'|||| O3 RMS
1.251 V¥
WiE soomv 1l:]'tli-II:IF'j42

Figure 19 Single-ended output waveform of the Ext_in_HP_out measurement when earpiece is connected.
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Tk Ruin: 100KS5S Samip e
[. — .T. : ”]

: : : : 1 Fre
| 1, 00000KHz
I : : : : Loar signal
e amplitude

C1 PE-PK
F60mY

C1 kM5
215mV

[Ch 1 T T A ' UM 500js CRT & -G0mMV 23 Sep 2004
18:58:21

Legend

If a special low-pass filter designed for measuring digital amplifiers is unavailable, the measurement must be
performed with a current probe and the input signal frequency must be 2kHz.

Figure 20 Differential output waveform of the Ext_in_IHF_out out loop measurement when speaker is connected.

Tek Run: 100k555 Samp e
[. — .T. : ”]

C1Fre
[ . ) : : 1.01F783kHz
{ Lows slgnal

I AT 1 amplitude

V/’“\\J/“\\vlil’"\.‘ SO Gt

--_ 4 r' 4 ;._--. 4 'r | 'r bary 'r ..... -. I :-._.: IS AT I A 2 RMS
' : : : : 1.248 ¥

] 0] I'Sl.'lljpsl ThirF .22V 23 sep 2004
MiE .00V 190409

Figure 21 Single-ended output waveform of the HP_in_Ext_out loop when microphone is connected.
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Internal earpiece troubleshooting

Before you begin
Familiarize yourself with the Audio troubleshooting test instructions (Page 1-49).

Problem in the earpiece :l

h J

Set Phoenix audio routing to
Ext_in_HP_out mode and
activate related audio paths if
necessary.

!

Check the earpiece
camponent and clean the
PWB pads following the
acoustics troubleshooting
flowchart.

Problem
solved?

NO

Check the signal path and DC-levels
using Phoenix loop test according to
the “Test instructions™ chapter.

Check the audio path
between Retu and earpiece

pads. Check L2100, R2104, NO Cg:?uge NO | papag
R2105, 2103 and C2104. e faulty?
Change components if )

s the output signal leve
and DC level as specified
in “Test instructions”

needed.
YES
Yes
i YES Beyond
DO:S.aUd'O work RAP3G faulty? # economical [
uring a call repair
PROBLEM
SOLVED
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Internal microphone troubleshooting

Before you begin
Familiarize yourself with the Audio troubleshooting test instructions (Page 1-49).

Problem in microphone

Set Phoenix audio routing to
HP_in_Ext_out mode and
activate related audio paths if
necessary.

)

Check the microphane
module and clean the
PWE pads following the
acoustics troubleshooting
flowchart.

Problem YES

solved?

Measure DC-
voltage from the
earpiece pads
(B2101) against
GND.

Is the bias voltage 2.1V
measurad from R21017

YES 4

Check the signal path using
Phoenix loop test accarding to |

Check R2101,
C€2102, R2100 and
replace if
necessary.
Retest

the “Audio troubleshooting test [~
instructions” section.

level and DC level
s specified in “Tes
instructions”

C2100, C2101 and

Check R2100,

replace if
necessary.
Retest

YES

Change Retu

Retest.

RAP3G faulty?

¥

economical repar

Beyond

Levels
OK?

Change

Retest.

o

YES

Does audio work
during a call

RAP3G faulty?

YES

Beyond

PROBLEM

"| economical repair

YES

RAP3G
faulty?

SOLVED
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IHF troubleshooting

Before you begin

Familiarize yourself with the Audio troubleshooting test instructions (Page 1-49).

Problem in internal
handsfree speaker

Set Phoenix audio routing to
Ext_in_IHF_out mode and
activate related audio paths if
Necessary.

'

Check the speaker
module and clean the
PWE pads following the
acoustics troubleshooting

flowchart.
Problem YES
solved?
NO
Check the signal path using
Phoenix loop test according to
the "Audio troubleshooting test
instructions” section.
Check L2101, L2102,
s the output signa Eﬂ%‘é 5211064% ?211005é NO Change NO RAP3IG
level as specified in and R2107 and replace Retu. faulty?
“Test instructions” necessary P Retest. ¥
Retest.
YES
v
YES YES Beyond
f 4 economical
repair
; YES
Does_audlo work RAP3G faulty? > Beyond _
during a call economical repair
PROBLEM _
SOLVED -
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External microphone troubleshooting

Before you begin
Familiarize yourself with the Audio troubleshooting test instructions (Page 1-49).

Problem in external
microphone

Set Phoenix audio routing to
Ext_in_HP_out mode and
activate related audio paths if
necessary.

¥

Check and clean the pop-
port contacts. Replace
pop-port if necessary.

Problem YES

salved?

Measure DC-voltage from the
XMICP pad against GND.

I

Is the bias voltage 2.1V
measured from XMICP?,

Check R2000,
2002, R2001 and
replace if
necessary.
Retest.

Change Retu.
Retest.

YES l

Check the signal path using
Phoenix loop test according to
the "Audio troubleshooting test

instructions” section.

Check L2001,

ignal NO C2003, C2004, NO Change NO
level and DC level 2005, C2008, Retu RAP3G
as specified in “Tes R2001 and replace Retes.t faulty?
i ions” if necessary. )

Retest.

YES

h 4

Beyond
economical repair

RAP3G | YES|  Beyond
faulty? " |economical repair

Does audio work
during a call

PROBLEM .
SOLVED -
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External earpiece troubleshooting

Before you begin
Familiarize yourself with the Audio troubleshooting test instructions (Page 1-49).

Problem in the External-
earpiece

Set Phoenix audio routing to
HP_in_Ext_out mode and
activate related audio paths if
necessary.

¥
Check and clean the pop-

port contacts. Replace
pop-port if necessary.

Problem YES

solved?

NO

Check the signal path and DC-levels
using Phoenix loop test according to
the “Audio troubleshooting test
instructions” section.

Check the audio path
between Retu and HSEar R
PN and HSEar P/N pads.

s e Qutput sgnal level Check R2002, R2003, R2004, NO | Change NO | Rap3G
in “Test instructFi}ons“ R2005, R2006, C2007, Retesf faulty?
C2008, C2009, C2010, )

L2002, L2003. Change
components if needed. YES YES
h 4
Beyond
economical
repair
Does audio work YES Beyonld
?
during a call RAP3G faulty? |—# economical
repair
PROBLEM ‘
SOLVED -
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Vibra troubleshooting

Proklem in vibra

A 4

Activate Phoenix vibra control

Check the vibra and clean
the PWE pads.

Problem YES
solved?
NO
Check the signal path by
activating vibra
NO Check L2105, L2106, NO Change NO RAP3G
Vibra rotates C2108, C2109, C2110 Retu.
. faulty?
and replace if necessary. Reftest.
YES
h
YES YES Beyond
4 economical
repair
YES
Does vibra work NO Beyond
during incoming call RAP3G faulty? ————m{ economical
(when set on) repair
PROBLEM
SOLVED
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B Baseband manual tuning guide
Energy management calibration

Before you begin

Energy Management (EM) calibration is performed to calibrate the setting (gain and offset) of AD converters in
several channels (that is, battery voltage, BSI, battery current) to get an accurate AD conversion result.
Hardware setup:

¢ An external power supply is needed.

e Supply 12V DC from an external power supply to CU-4 to power up the phone.

¢ The phone must be connected to a CU-4 control unit with a product-specific flash adapter.

Steps

1. Place the phone to the docking station adapter (CU-4 is connected to the adapter).

2. Start Phoenix service software.

3. (hoose File — Scan Product.

4. Choose Tuning — Energy Management Calibration .

5. Toshow the current values in the phone memory, click Read, and check that communication between the

phone and CU-4 works.
Check that the CU-4 used check box is checked.
7. Select the item(s) to be calibrated.

Note: ADC calibration has to be performed before other item(s). However, if all calibrations are selected
at the same time, there is no need to perform the ADC calibration first.

8. (lick Calibrate.
The calibration of the selected item(s) is carried out automatically.

The candidates for the new calibration values are shown in the Calculated values column. If the new
calibration values seem to be acceptable (please refer to the following "Calibration value limits" table),
click Write to store the new calibration values to the phone permanent memory.

o

Table 3 Calibration value limits

Parameter Min. Max.
ADC Offset -20 30
ADC Gain 12000 14000
BSI Gain 1100 1300
VBAT Offset 2400 2650
VBAT Gain 19000 23000
IBAT (ICal) Gain 7750 12250

9. (lick Read and confirm that the new calibration values are stored in the phone memory correctly. If the
values are not stored to the phone memory, click Write and/or repeat the procedure again.

10. To end the procedure, close the Energy Management Calibration window.
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