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Baseband Troubleshooting

General Instructions
Digital ASICS UEM (D200) and UPP (D40) are underfilled. This means replacement is not
possible.

Any indication to change this device or faulty UEM [ UPP in the following instructions
should be replaced by ‘board faulty’, i.e. no repair possible.

Phone is dead

This means that the phone does not use any current at all when supply is connected and/
or powerkey is pressed.

It is assumed that the voltage supplied is 3.6 VDC. The UEM will prevent any functional-
ity what so ever at battery/supply levels below 2.9 VDC.
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Phone is dead

Page 6-6

Yes
v o
L260 towards SIM connector, Fa!lure n VBAT
VBAT = 3.6 VDC ——No—» line, check:
e X101, X102
|
Yes
v
L261 towards C261, Check:
L262 towards C262,  No—pl L261,1262,1263,
L265 towards C265 C261 C262 C265
voltage = 3.6 VDC ' '
|
Yes
v
Pin 2 and 4 on S300 = 0 vDC_ Check:
when powerkey pressed S300, PWB
A |
: :i Yes
i v Check
o eck:
1 Sheep clock On et No—»| B200,C209,C210,
i : » 10 VPP D200,PWB
2 |
I Yes
H v
; PURX = 1.8 VDC on J402 or
1 - Check:
£ V130 (Bluetooth module) pind4— No—p
H ~1 s(ec. after power ke))/ Ps N D200, PWB
T presised
Yes
v
VR3 ~2.78 VDC on C295 N Check:
towards D200 (UEM) O b200,C295,PWB
|
Yes
v
26 MHz clock min 300 Check:
mVACpp on R425 towards |\, R425,C425
D200 with regular probe Cin _
~10-13 pF/10M (Mjoellner)

Yes

v

Check:
D400 (UPP),D450 (FLASH)

©Nokia Corporation.
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Flash programming doesn't work

The flash programming can be done via the pads on the PWB or via system connector
X100.

In production, the first programming is done via the pads on the PWB.

The main differences between these are:

a) Flash programming voltage is produced different way.

b) Signal routings are different.

In case of Flash failure in FLALI station, problem is most likely related to SMD problems.
Possible failures could be Short circuiting of balls under uBGAs (UEM, UPP, FLASH). Miss-
ing or misaligned components.

In flash programming error cases the flash prommer can give some information about a
fault.

The fault information messages could be:
- Phone doesn't set FBUS_TX line low

The preliminary fault-finding diagrams for flash programming are shown in the next
page.

Because of the use of uBGA components it is not possible to verify if there is a short cir-
cuit in control- and address lines of MCU (UPP) and memory (flash).

Issue 1 (April 02) ©Nokia Corporation. Page 6-7
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Flash programming

Flash programming doesn’t work

4

If fault information from Prommer is:
Phone doesn'’t set FBUS_TX line low

Yes

Check the connections: No
X100 pi1 - R101 Solder / replace faulty
X100 p12 - R104 » component
X100 p13 - R100
Connection ok?

Yes

vy
Try reading MCU 1D No
with Phenix » Replace either UEM or UPP

Reading ok?

Yes

Try reading Flash ID with | No
Phenix > Replace Flash

reading ok?

Yes

4

Flash again

Power doesn't stay on, or phone is jammed

If this kind of failure is presenting itself immediately after FLALI, it is most likely caused
by ASICs missing contact with PWB.

If for some reason the MCU does not service the watchdog register within the UEM, the
operations watchdog will run out after approximately 32 seconds. Unfortunately, the
service routine can not be measured.
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Power doesn't stay on or
phone is jammed

Yes
v Check
eck:
S oSk onJat  I—No—b{ B200,C209,C210,
: » S VPP D200,PWB
\
Yes
v
PURX = 1.8 VDC on J402 or
(V130 Bluetooth module) Check:
~1 sec. after power key is No—1 D200,PWB
pressed
\
Yes
A/ Check:
Ul functionality and keys react | | D400,D450,2300,
to pressure Keymat,
| Lightguide,PWB
Yes
v
26 MHz clock min 300 Check:
mVACpp on R425 towards R425,C425
D200 with regular probe Cin No
~10-13 pF/10M (Mjoellner)

Yes

v

TBA

Display Information: “Contact Service"

When this error appears in the display, it means that one or more of the internally Base-
band tests has failed. The Baseband tests (selftests) are performed each time the phone is
powered on. The selftests are devided into those performed while powering up (Start up
tests), and the ones that can be executed with a PC using Phoenix (Runtime tests). The

following Start-up tests are performed during power up:

UPP Register verfication test.
UEM CBUS Interface test.
SleepX loop test.

Aux. Data loop test.

Ear Data loop test.

Tx IDP loop test.

Tx 1Q DP loop test.

SIM Clock loop test.

Issue 1 (April 02)
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SIM 1/0 Control loop test.
SIM Lock test.

PMM (Flash) Validity test.
PMM (Flash) Checksum test.

If all these selftests are passed, the phone will start-up.

From Phoenix it is possible to run all the selftest and the additional "Runtime test". The
test cases can be seen below.

14 Phoenix - [BB Self Tests] [_[2]x=]
% File Edit View Product Flashing Maintenance Tools AD  'window Help _Iﬁ' il
J O = u J Dperating mode: | Local h Read | ™ Change with Reset |J LConrection | combox ‘I Settings... Beqistration |

J INC Iuemﬁrpc.inc ﬁrowsel

J ME/D DB Patte  [HDb13_02.430\nped_0243med  Browse.. |

Test items B I Fesult Bun
5 { H sged [0]
| s | Passed [0] Run &l |
CJ5T_IR_LOOP_TEST Passed [0]
[ 5T_KEYBOARD_STUCK_TEST Paszed [0] Hel
= = = Delp
O 5T_MBUS_R_T_LOOP_TEST Passed [0] 4'
CJ5T_PPM_WALIDITY_TEST Passed [0]

O 5T_SIM_CLK_LOOP_TEST s | Passed [0]
O 5T_SIM_I0_CTRL_LOOP_TEST s | Passed [0]
[15T_SLEEF_%_LOOF_TEST s | Passed [0]
O5T_T%_DP_LOOP_TEST s | Passed [0]
OsT_T%_0_DP_LOOP_TEST s | Passed [0]
k]

O sT_UPF_REGISTER_VER_TEST Passed [0]
CJST_BACKUP_BATT_TEST Passed [0]
O ST_FF_CHIP_ID_TEST Passed [0]
OsT_sIM_LOCK_TEST s | Passed [0]
O0ST_WARRAMTY TEST Passed [0]
1 5T_FLA&SH_CHECKSUM_TEST Passed [0]
OsT_LCD_TEST Passed [0]
FST_IR_IF_TEST Passed [0]
OJST_UEM_CBUS_IF_TEST Passed [0]
Fieady [Gemini [\¥p02.47, 08-10-01 , NPE-4 , [c) NMP. | e 1
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The phone doesn't register to the network or phone doesn't make a call

If the phone doesn't register to the network, the fault can be in either BB or RF. Due to
the highly module design of the BB area, very few signals can be measured.

Phone doesn't register to network
or phone doesn't make a call

Yes

v

C292 towards D200 (UEM) ~4.75 VDC
C294 towards R308 ~2.78 VDC
C295 towards UEM ~2.78 VDC
C296 towards V310 ~2.78 VDC
C297 towards UEM ~2.78 VDC L No—» Check:
C298 towards R307 ~2.78 VDC D200, D400,PWB
C299 towards V310 ~2.78 VDC
€288 towards R306 = 1.35 VDC
C289 towards UEM = 1.35 VDC

all during GSM frame. Use TXP on J701

Yes

v

Check RF serial bus:
RFBUSCLK on J421
RFBUSDA on J422 Check:
RFBUSEN1X on J423 No D400,PWB
Transitions "1" <->"0",
1.8 VDC <-> 0 VDC during GSM frame

Yes

Check analog signals during

GSM frame (Tx slot): Check:
L No—p{ D200,D400,
TXIOUTP and TXIOUTN on C715 PWB. RFE

DC level = 1-1.25 VDC

TXQOUTP and TXQOUTN on C716
DC level = 1-1.25 VDC

Yes
v
Check analog common mode signals during RF _
troubleshooting
GSM frame (Rx slot): ——No—p|
See RF trouble shooting

Yes

v

\ Check RF

SIM Failure

The hardware of the SIM interface from UEM (D200) to the SIM connector (X386) can be
tested without a SIM card. When the power is switched on the phone first check for a
1,8V SIM card and then a 3V SIM card. The phone will try this four times, whereafter it
will display "Insert SIM card".
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The error "SIM card rejected” means that the ATR message received from SIM card is cor-
rupted, e.g. data signal levels are wrong. The first data is always ATR and it is sent from
card to phone.

SIM Fault

Measure
VSIM at
C302. Is it
3v?

Measure
VSIM at
X386. Is it
3v?

Check SIM

reader X386 UEM FAILURE

Check SIM power-up
sequence

\

Replace R388

15-Aug-A1
15:16:28
i

50 ms
2,08 v

50 mz
2.08

Bl ms
2.8a v

5 MS/s

OC & | 1 OC 1.56 Y

STOPPED

Page 6-12 ©Nokia Corporation. Issue 1 (April 02)



NOKIA NPL-1

PAMS Technical Documentation 6 - Troubleshooting

Display Failure

Display
Fault
Y
Is
Change
i N
dlspl_ay —0> display
working module
Yes
Is
display
working
y
Turn phone off and
< Measure No ohm measure 0 ohm Check C239, C279,
Vflashlis >~ petween Vilashi » 304, C309, C350
2,78V and ground. R174, R202 and R352.
Yes v ~46k ohm OK
UEM FAILURE [«
b4
Turn phone off and
Measure No ohm measure OR Check C207, C218,
Vio is —> between Vio and » C303, C404, C405,
1.8V C450, C451 and R173.
' ground.
Yes v ~510k ohm OK
UEM FAILURE [«
y
Measure N
Vout at 0
C302is —»| Check C302
~10,7V
OK
v VYes
END UPP FAILURE [«
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Keypad Failure

Power key failure

Check C312 and
Power Key Voltage on S300 Z300
OK? approx = Vbat If Ok ->
UEM fail

Voltage on S300
while pressed
approx = Vbat

NO—} Change S300

Phone
dead

Keypad
fault 2

Page 6-14 ©Nokia Corporation. Issue 1 (April 02)
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Volume key failure

heck S301 with

Volume UP key Replace S301

e
Yes Yes
Replace 2300
- If still fail->
UPP failure

heck S302 wit

Ohmmeter Replace S302

S302 short? If still fail
Yes Yes
Replace 2300
i If still fail->
UPP failure
Keypad
fault 3

Issue 1 (April 02) ©Nokia Corporation. Page 6-15
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Keyboard failure

: : Repl Z
Keyboard Replace light guide eplace 2300
OK? OK now? if still fail ->
- ' UPP failure
Yes
LED Faults
V311
V313 driver LED defect Kevoad Replace '
transistors belonging to eypad —» all keypad LED's
V304 - V309
defect

Display

Replace V311, V310, Replace
R307 or V313, V312, all display LED's
R309 V300 - V303

Page 6-16 ©Nokia Corporation. Issue 1 (April 02)



NOKIA

PAMS Technical Documentation

NPL-1

6 - Troubleshooting

Audio faults

Note: L158 does not exist

Earpiece doesn’'t work
and there isn't any
mechanical problem

Replace Earpiece

Ok

Check R171 (and
C150 and R156 for
Shortcircuit)

Ok

4

UEM FAILURE (D200)

Microphone doesn’t work
and there isn’t any
mechanical problem

Replace Microphone

y OK

No
R150 towards UEM (bias) = 2.1V » UEM FAILURE (D200)
Yes
- R No Check R150, R151,
R151 towards Tl:lyes (bias) = 1.0- » V158, C151, C153.
’ C152
Yes
Check MIC line to UEM: Ok

L155, R153,C156, C155, R151,

C154, R152

Issue 1 (April 02)

Headset microphone doesn't work
and there isn’t any
mechanical problem

R162 towards UEM (bias) = 2.1V

No

» UEM FAILURE (D200)

Yes

4

R163 towards miclines (bias) = 0.8-
1.4V

No

Check R162, R163,

i Yes

Check XMIC line to UEM:
L168, R167, C168, C167, C166,

Ok

Y

V151, C160, C162,
Cl61

C165, R166, C164, R165

©Nokia Corporation.

UEM FAILURE (D200)

UEM FAILURE (D200)

Page 6-17




NPL-1
6 - Troubleshooting

NOKIA

PAMS Technical Documentation

Headset earpiece doesn’t work
and there isn’'t any
mechanical problem

\ 4

With headset connected,
measure C177 and C178 Not OK

towards UEM - DC level 0.8V.

\ 4

UEM FAILURE

Press keypad tone 5 and
measure with oscilloscope. An
AC signal pressents.

OK

\ 4

Measure C158 towards N150
Not OK‘

with an oscilloscope. Same
AC signal present (higher ”
level).

OK
\ 4

BOOMER FAILURE

NotOK 5, ypp FAILURE

Measure R179 towards UPP
- DC level > 1.5V

OK

\ 4
Check L150, R183, C158
(and C159, R161 for
Shortcircuit)

OK
\ 4

Check R176, C179, R177,
R178, R180, C176, C177
and C178.

Buzzer doesn’t work
and there isn’t any

Vibra doesn’t work
and there isn’'t any
mechanical problem

mechanical problem

Check vibra

4

Ok

Replace Buzzer

Ok

Check L307, C307, C308

A
UEM FAILURE (D200)

Ok

UEM FAILURE (D200)

©Nokia Corporation.
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Charger failure

Phone is off - battery is completely empty
(~3.1 VDC) and no current is drawn from
charger when connected

Yes

4

VCHAR > 2.1 VDC on L100 towards C107

}—No—b

Yes
\ 4

D200 UEM is
faulty

Check:
F100, L100, V101,
Cc1o07

Phone is on or off - battery has norminal
voltage 3.6 VDC and no current is drawn from
charger when connected

Yes

v

VCHAR > 2.1 VDC on L100 towards C107

—No—»

Yes
\ 4

Check:
D200, D400

Check:
F100, L100, V101,
Cc107

Display information when charger connected:
"Not charging"

Yes

v

Ch1 Max

904mvy \

Voltage on R240 towards D200 (UEM)
~0.8 VDC when power is connected. BSI
value must be 39K (BPS-2, BLS-2)

——No—»

200mv.

Yes

v

Check:
X101,
R202,R240,C240

Voltage (Use Scope) on R220 towards D200
(UEM) ~0.9 VDC at peak. BTEMP value must
be 47K.

——No—»

Issue 1 (April 02)

Yes

v

Check:
X102,R202,R220,
C220

Voltage on R200 towards D200 (UEM) same
as VBAT voltage

——No—»

Yes

v

Check:
R200, D200

Voltage slowly rises on R200 towards D200
(UEM) when charger is connected

——No—»

Yes
4

Check:
PWB

©Nokia Corporation.

Check:
D200, PWB
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BlueTooth module faults

Flashing fails

v

None easy

accessable

V130 P52, P53, P54 No Failure in VBAT line
—>
VBAT = 3,6V check X101 and X102
+Yes
V130 P6, L133 P2 No
—,>
VREG = 2.7 - 2,86V Faulty PWB or UEM
+Yes
V130 P32, P49, P18 No
4>
VAPPL = 1,72 - 1,88V Faulty PWB or UEM
*Yes
V130 P50
SYSCLK 0,3 - 0,8Vpp L Faulty PWB or RF.
26MHz (10ppm) See RF troubleshooting
+Yes
V130 P26 N
SLEEPCLK = 1,8V N0 Faulty PWB or UEM
32,768kHz (5%)
%Yes
V130 P34
CBUS_Enx | No Faulty PWB or UEM
Toggle OV / 1.8V
%Yes
V130 P36 N
CBUS_CLK = 1,8V L N0 Faulty PWB or UEM
1MHz
+Yes
V130 P35 N
CBUS_Da = 1,8v L N0 Faulty PWB or UEM
Data
+Yes
V130 P37 N
LPRFint = 1,8v L NO Faulty PWB or UEM
Pulses of approx. 20ms

%Yes

Replace module
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No BT air connection

v

Antenna open circuit No V130 bad soldering No Replace module
> > V130
v e

Faulty PWB

No BT audio connection

v

J143 No V130 bad soldering No Replace module
USARTTx = 1,8V P — V130
Data

¢Y$

J144 No V130 bad soldering No Replace module
USARTRx = 1,8V ] —P V130

Data

¢Y$

Faulty PWB
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RF Fail

Theproblemisnod likdy RFrdaed

if thefdlomng condtionsare

fulfilled.

e Modulecan befleshed and BER
Test canbeinitiated.

e BERisawovelimtorno
connection to BT-Box

Visual solderingingpection > Re-solder

¢0|<

Measure SYSCLK (V130 P0)
0.3...08Vpp
References 11pF probe
Note: The meesured result can depend
very much onthe probetype
Tip: If nessesary, messureaknown
good protatypewith the same probe.

LYES

NO
Meesure Vreg = 2.8 valts (V130 P6) |—> Check VFLASH1 & L133
|

=
!

Reflash BT only

NO
| See RFtroubleshoating document

Replace MCM

Tet points can be seen in the documant “Bassband tespaints'.
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