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Modulus 3 
test sequence

Supply phone by means No 3 
standard 3AAAL NiMH batteries 

code SNN5542 and check following 
tests sequence 

Does phone 
power up 
correctly ?

Does phone 
draw  a lot of 

current ?

Does display 
works 

correctly?

Does 
backlight 

works 
correctly?

Does keypad 
works 

correctly?

Does phone 
shows "phone 

failure see 
supplier ?

Go to " no 
power up " 
on pag. 03 

ON 
FUTURE

ON FUTURE

Go to " no 
keypad " on 

pag.12

Go to " no 
backlight "on 

pag.11

NO

YES

YES

NO

YES

NO

YES

NO

YES

YES

go to " 1 " 
PAG 02

NO

Go to " no 
display " on 

pag.11

NO

For any page see 
electrical 
diagram 

equivalent
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Modulus 3 
test sequence

Does phone go into service 
at -102dBm in GSM/DCS 

mode?

Does phone initiate a call on 
GSM/DCS mode?

Is ringer tone udible ?

Is audio tx working 
correctly?

Is audio RX on speaker 
working correctly?

Are audio TX & RX 
working correctly on 

headset?

Go to " no 
TX/RX audio 
on headset " 
on pag.14/15

Go to " no 
microphone " 

on pag.14

Go to " no 
alert " on 

pag.12

Go to " no tx 
GSM / DCS " 

on pag.07

Go to " no rx 
GSM/DCS " 

on pag.05

ON 
FUTURE

Connect phone to HP 8922 (active 
cell)

Make a phone call from analyzer

Answer call

Insert headset on properly connector

Does internal charger work 
correctly ?

Not fault 
found

" 1 "

YES

YES

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

NO

Go to " no 
audio on 

speaker " on 
pag.13

NO
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NO 
POWER 

UP

Supply phone using No 3 
standard 3AAAL NiMH 

batteries code SNN5542 on 
rear housing side and check if 

phone power up correctly

Connect on pcb a test 
cable code "AH20101911 

" set power supply 
generator to 4 Vcc and 

check if phone power up 
correctly

Does 26 MHz 
clock is 

present on 
L220 ?

Check battery contacts on J604 , 
J605 for dirty , check also C1712 , 

C1713 , Q691 for faulty.
Else check rear housing for faulty.

Check Y200 , C220 , L220 for 
missing , dry joint or faulty , check 
also for " VRef " voltage presence 
= 2,8 V on C213 , if not ok check 

line between C919 & C213.
Finally  check on C215 for "RF_V2 
" voltage = 2,8 V presence and for 

" RF_V1 "voltage = 2,8 V on 
C217.

For V_BOOST issue check L901 , 
C980 , C970 , C981 , CR 902 , 
C913 for other voltages issues 

check any line for short or different 
resistence ( compare with a good 

one ).

Make a short on W.D. line on R941 side  ( near 
C913 ) AND CHECK FOLLOWING 

FOLTAGES:
-V_BOOST = 5,6 V on C913

-V1 =5V on C906
-V2 =2,8 V on C939

(R905)-V3 = 1,8 V on C909
-SR_VCC = 2,8 V on R722

-VRef =2,8 V on  C919
SEE TIMING SEQUENCE on Pag. 16 , 17. 

YES

NO

YES

NO

NO

YES

NO

Go to " 2 " 
on pag. 03

YES

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb
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Does " 
GCAP_CLK 
13MHz " is 

present on TP 
823 or C825 ?

Check following voltages before 
replacing U800:

2,8V=VDSS on R813
2,8V= VCC_MEMIF on R819

2V=VDD on R823
2V = VCCA on R825

Check for 13 MHz frequency 
presence on CR248 , if not ok 

check any components surround 
it for missing , dry joint or faulty 

; check also V1_SW = 5 V 
presence on R234 ( it comes 

from  Q913 ) .
If all is ok probably U200 faulty.

 " 2 "
NO 

POWER 
UP

Does " MAGIC 13 
MHz " clock is 

present on TP 200 
or C817 ?

NO

Is reset voltage 
at 2,7 V present 

on C820 ?

Is CE0 ,flash ic chip 
enable present on TP 

824 ?

Is CE2 , ram ic 
chip select 

present on TP 
825 and CE3 on 

TP 826 ?

REPLACE 
U900

Check for V2 = 
2,8 V presence on 
C700 , C703 ,if 

they are ok replace 
U701

Check for U702 
power supplies 

SR_VCC on C701 ,  
R722, if not ok 

replace U900 , else 
replace U701.

YES

NO

YES

NO

YES

NO

YES

NO

HTC

YES
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NO RX 
GSM/DCS

Connect on J300 connector an RF 
generator , set frequency equal to 
947,4 MHz level -30dBm . Set pcb 

in test mode and digit RX test 
command 450062#

Is IF at 400 MHz 
frequency present 

on C498 at 
correct level ?

Go to " 
A " on 
pag .06

Is  RX_LO at 
800 MHz 

frequency present 
on CR249 ?

Check Q203 for correct bias 
:base = 1,7 V;collector= 2,7 V; 
emitter = GND .check also for 

any faulty on CR 249 and 
components surround it

With PCB in stand by 
check for data presence 

on SPI BUS:
TP 205
TP 206

Problem could be 
U800,try to 

resolder it,after 
replace 

component.

Check 
U200 for 

faulty

Check for data presence on:
- R299 BDR
- R299 BFSR

- R287 BCLKR
Note: digit 450062# for every 

point of measure

Does RX ACQ signal 
works correct whenever 
you digit 450062# test 

command , check this on 
TP "RX_ACQ"?

See receiver timing below

NO

YES

NO

YES

YES

YES

NO

NO

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb

YES

NO



Page 6

lunedµ 20 dicembre 1999

- MOTOROLA CONFIDENTIAL PROPRIETARY -

Dual band Modulus 3 level 3 debug  rev 1.0

Check Q490 for correct bias 
: base = 0,8 V ; collector = 

1,6 v ; emitter = GND . 
SW_VCC comes from 
U200 , else check any 

components surround it for 
faulty or missing

NO RX 
GSM/DCS

A

Have you same issue also 
using DCS RX WAY ? set 

RF generator at 1842,8 
MHz and digit 450700# 

test command.

Is IF 400 MHz 
frequency present on 

U432 pin 3 & 4 ? 

Is IF 400 MHz 
frequency present 
on FL 490 pin 5?

Is RF RX signal present on:
 U432 pin 18 AT 947,8 MHz 
frequency (GSM way digit 

450062#)
U432 pin 12 at 1842,8 MHz 
( DCS way digit 450700#)?

REPLACE FL 
472 (GSM )

FL 480 (DCS)

Check for faulty:
J300,U100,Q110.

TX_EN comes from 
U800,RX_EN comes from 
U800 , -5Vcc comes from 

U903

REPLACE 
FL490

YES

YES

YES

YES

NO

Check on U432 pin 7 for RX VCO presence 
at 1347,4 MHz for GSM or at 1442,8 MHz 

for DCS ,if ok check U432 for 
correctbias,else check U253 for faulty.

Note: 
RX_VCO250 see on Q172

RX_DCS*GSM see on Q160
V_tuning,on pin 1, see R221,U200.

SEE U432 DIAGRAM ON PAG.18 

Is RF signal ( as 
before) present on 

FL472 in using GSM 
way or on FL 480 IN 
using DCS way way ?

Is there RF signal 
on C470 for GSM 

&DCS way?

REPLACE 
FL470

YES

NO

YES

NO

NO

Is there same signal 
on FL 472 ( GSM 

WAY )
FL 480 ( DCS WAY )

Check for GSM 
C472,C473,L471.
for DCS C482 , 

C483 , L481

YES

NO

YES

Is RF signal (digit 
450062# ) at 
947,4 MHz 

present on FL 472 
pin 2?

Check C472 , C473 , 
L471 for missing or 
dry joint ,else check 
C484 , C486 , L485 , 
L482 , R481. If all is 

ok replace U432

Check RF at GSM freq. 
presence on FL 472 IN, if 
it is ok replace FL 472 , 
else problem is FL 470 ( 
true only if you are sure 

that on DCS way 
everything is ok ).

NO YES

NO
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NO TX 
GSM/DCS

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb

NOTE 1 : You can use this procedure for GSM way & DCS way.
Whenever you have a signal with a simbol star ( * ) means that it is active low if you select this kind of way , while 

the same point of measure will be high for other way.
Differences betwen GSM & DCS way are:

TX_GSM*DCS 
 used for adjust all RF TX way for GSM/DCS choise

for any problem check on Q160
DCS_SEL comes out from U200 (or pin 2 U110)

GSM_SEL comes out from U110 pin 4
-10 V comes out from U904.

DCS_TX_VCO , GSM_TX_VCO 
 for any problem check Q130 

Connect on J300 connector an RF spectrum 
analyzer , set pcb in test mode and digit 

following test command:
110062# 1215# 40# for a test in GSM way.
110700# 1215# 40# for  a test in DCS way.

Check for  RF signal presence at frequency = 
902.4 MHz for GSM or 1747.8 MHz for DCS .

RF IS 
PRESENT 

BUT IS LOW

Is RF TX signal 
at GSM/DCS 

frequency present 
on U301 pin 4 ?

Check on U301:
pin 3 DCS_TX_VCO see on Q130 , Q140.

pin 8 GSM_TX_VCO see on Q130 , 
Q140.

pin 10 SF_OUT see on C246 ( comes from 
U200 9.

pin6 CP TX check for this Q310 , Q311 , 
U310 , U200 , R305 , R306 , R307.

DM_CS , TX_EN , they comes from U800
V1_SW comes from Q913

Is RF TX 
GSM/DCS 
present on 

Q370 DRAIN?

RF IS PRESENT , 
NEVER MIND 
LEVEL BUT IS 

DIRTY

RF IS NOT 
PRESENT

Check:
L365 , L325 , L326 , 

C397for missing or dry joint 
, else check for faulty Q110 , 

U100.
-5V cc see U903 

TX_EN , RX_EN comes 
from U800

NO

YES

YES

Go to " 
B " on 
pag.08

NO
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NO TX 
GSM/DCS" B "

Is RF signal at 902,4 
MHz ( GSM ) or at 

1747,8 MHz ( DCS ) 
on Q331 collector

Is RF GSM/DCS 
signal present on 

Q330 collector

Is RF GSM/DCS 
signal present on 
Q320 collector 

Check Q320 for correct bias :
collector = 2 V RF_V2 see on 

L322
 , R300 base = DM_CS se on 
R326 , it comes from U 800

else be sure to have correct RF 
signal on U301 pin 1 ,if not ok 

go to " C " on page 07.

Check C1619 , R301 , 
CR320 , L320 , C326 , 
Q330 for correct bias:

collector = 3,3 V REG B+ 
,see for this Q332 , Q333; 

base = 1 V see R330 , PAC 
IC bias on pag. 09. 

Check  R304 , L331 , C315
, and Q331 for correct bias:

REG B+ = 3,3 V voltage on 
collector ,see for this Q332 , 

Q333.
0,4 V on base see for this L333 , 
R302 , CR330 , R387,else PAC 

IC bias on page 09

Check Q370 for correct bias:
drain = B+ voltages

gate = 1,3 V see for this 
L370 , L336 , R370 presence 
,else PAC IC bias on pag.09

YES

NO

NO

YES

NO

YES
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NO TX 
GSM/DCS

pin 4,14 PAC_EN comes from Q150 via Q350 
( TX_EN comes from U800 )

pin 8 , 9 , 10, 11 comes from U200 if not ok 
check : SPI BUS on TP 205 & TP 206 for data 

presence with pcb in stand by.
TX KEY see on TP 209
DM_CS see on TP 208.

NOTE: REFER DIAGRAMS BELOW & 
on pag. 10 FOR TIMING TX.

PAC IC

TX POWER CONTROL ON U200 IC

PAC_EN = 4V 217 Hz

U350

14

6

5

4

3

2

1

8

9

10

11

12

13

7

DET_SW

TX_KEY OUT

ACT

AOC

GND

RF_IN

GND

PAC_EN

EXC

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb
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NO TX 
GSM/DCS

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb

MODULUS 2 TX TIMING on U200
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CHECK 
CARD

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb

Supply PCB using pcb test cable code AE20101903. 
Set pcb in test mode and digit 38# sim test enable 

and check on J803 sim connector :
1= GND

2 = SIM VCC 5V SEE u900 ( C906 )
3 = NC

4 = RESET see CR905 , R940
5 = SIM I/O see R945 , U901 , R938.

6 = CLK see R940 

Probably U800 
faulty

Check, in order , 
U900 , U800 for 

faulty

NO 
DISPLAY

Replace display 
with a new one.
Is still a display 

issue?

END

Check on J902 display connector for 
presence of:

1 =data DP_EN it comes from U800
2= 2,7 V RESET it comes from U900

3= data A0 see R716 for missing
4= data R_W it comes from U800

from 5 to 12 = data see on C1714 to C1720
13 = 2,7 Vcc V2 it comes from C939

14 = GND
15 = -5 Vcc it comes from U903.
If all is ok probably U800 faulty.

YES

NO

NO

YES

NO 
BACKLIGHT

Supply pcb using 
pcb test cable code 
AE20101903; is a 
backlight issues 
only in any leds?

Replace 
the faulty 

one

Check on Display led's anode for 
ALRT_VCC = 3 V presence , if not 

ok check Q903 and conseguently 
U900 for faulty.

Check also on Q907 gate for 
BKLT_EN = 2,7 Vcc , in this way  
on led's chatode there must be  1 V  
, if not ok check for R520 presence 

,else replace Q907 
YES

NO
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NO 
KEYPAD

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb

Remove keypad membrane and check if 
here is any issues ( dirty , track , solder ) 

on key contacts from S501 to S522.
Check also R500 , R501 , R502 for V2 = 

2,8 Vcc presence, if all is ok probably 
U800 faulty.

Note : for "VOL_UP " , "VOL_DOWN" 
keys check also CR502 , while for 

"PWR_ON " key check R508 for missing 
or unsoldered issue ,else problem could 

be U900. 

NO 
ALERT

Supply pcb using "pcb test cable" cod 
AE20101903 , set pcb in test mode and digit test 

commands 432# = tone enabled on alert way )
1513# (continuos tone ),4707# max volume .

Check for "ALRT_VCC" = 3 Vcc presence on 
J510 alert pad and check for signal = 1,6 Vpp 

offset = 1,4 Vcc  on J511 alert pad 

Check in order:
ALRT_VCC presence = 3V on Q903 pin 1 , 2 , 
5 , 6 , if not ok check on pin 4 for B+ presence 
.Note:  because Q903 is positioned under test 

cable you are not able to check for ALRT_VCC 
presence on it,so you can check this on 

backlight leds anode.
Check CR510 , C1723 , C1722 , C933 for 

missing , dry joint or faulty.
Finally, only if you have not any issue on audio 

speaker, problem could be U900.

Check alert for faulty , 
else be sure you have not 
any intermittent problem 
( check U900 for this ),or 
check for dirty on J510 , 

J511 alert pads.

YES

NO
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NO AUDIO 
on 

SPEAKER

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb

Power on pcb using "pcb test cable " code AE20101903 reset pcb and check on J502 & J503 
speaker contacts for presence , during power up sequence , of a signal 1 Vpp offset 1,5 Vcc

Replace 
speaker on 

front housing

Check for VAG = 1,5 Vcc 
presence on C940 , if not ok 

check in order:
C940 , C938 , C926 , C925 

for any faluty 
If they are ok problem could 

be U900

Insert on J504 
connector an 

headset jack ,is 
power on tone 

udible on speaker?

You could have an 
intermittent problem , 

so check any 
components of 

speaker way for this 
(U800 , U900). 

Set pcb in test mode and 
digit following test 

command:
481000# , 434# , 4707# ; 
is 1 KHz tone present on 

speaker ?
important: remove jack 

on J504 connector

Digit 432# test command ( 
enabled alert way for audio 
use ); is 1 KHz tone  present 

on alert pads J510 = B+  , 
J511=tone ? 

Check for faulty , 
missing or dry 

joint on:
R517 ,R518 , 
R519 ,CR500.

Digit 434# test command , check 
on SPI AUDIO DIGITAL:
TP 828  VCLK at 512 KHz

TP831   RX DATA 
TP830    TX DATA

TP829  VFSRX at 8KHz.
If all is ok replace U900 ,else 

problem could be U800.

Check for 2,7 Vcc presence on 
VR977 without jack inserted 
and 0,6 Vcc with jack on; if 

not ok check for missing , dry 
joint or unsoldered issues on 

R976 , R977 , L1004 , VR 977 
, J504 .

Else problem could be U800.

NO
Offset and audio 
are presents but 

low compared with 
a good  oneYES

NO

NO

YES

NO

NO

YES

NO ENDYES
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Supply pcb using "pcb test cable " code AE20101903 ,set pcb in test mode, digit test 
command:

434# audio on speaker
36# loop back on

4707# max volume
Check which way doesn' t works correctly.

Note: if each way doesn't works check on U900 for PRESENCE OF " SPI AUDIO BUS " :
Tp 828 CK 512 KHz  , Tp 831 data
Tp 830 data , Tp 829   8 KHz ck.

If they are not presents check on Tp 823 or C825   for 13 MHz ck , if not ok problem could 
be U800, else U900.

INTERNAL 
MIKE DOESN'T 

WORK.

HEADSET 
MIKE DOESN'T 

WORK.

NO AUDIO TX on 
microphone/headset

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb

Check for "Mic bias" = 1,4 Vcc 
presence on C923 , if not ok 

check for dry joint , misssing or 
unsoldered issues on R927 , R926 

, C934 , C927 ;if ok check for 
same issues on  C923 , R925 , 

L927.
Finally problem could be U900. 

Check in order:
_J504 "headset jack" for faulty or unsoldered 

pins.
_0,6 V presence on R977with jack on and 2,7 
Vcc with itself off , if not correct check for V2 
=2,7 Vcc presence on R976 , else check R976 , 
R977 , L1004 , VR 977 for missing , dry joint or 

unsoldered issues.
_L500 , C1520 , C510 , C931 , R930 , C927 , 

R928 , L928 for same issues.
_Mic_bias = 1 Vcc presence on C931, if not 
correct ,check R957 for missing ,dry joint or 

unsoldered issues.
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NO AUDIO RX 
on headset , 
speaker ok

NOTE: check if any components mentioned is correctly 
positioned , has not dry joint and is not damaged . If all is ok 
replace it . If problem is still the same send BOARD IN htc.

note: all the signal & voltage present 
in this procedure has to be clear and 

at correct level ; compare them with a 
good pcb

Supply pcb using pcb test cable 
cod.AE20101903, set pcb in test mode and 

digit test commands:
481000# 1 KHz tone enabled

434# audio on speaker / headset way 
4707# max volume audio

Insert on J504 headset connector an headset 
jack and check if 1KHz tone is udible on 

headset speaker

Check J504 , 
U900 for any 
intermittent 

issue

Check for missing , dry joint 
or unsoldered issues on:

R1506 , C611 , R961 , C951 , 
C952 , L1005 , J504.

Is SPKR- signal 
at 0,5 Vpp , 1,4 

Vcc offset 
present on 

R1506?

Check SPKR- line for track between 
R933 and R1506.

Else , check for 0,6v presence on VR 
977 with jack on and 2,7 V with jack 

off ,in this way problem can be " 
HEAD_INT " line faulty,check for 
this VR977 , R977 , L1004 ,J504.

YES

NO

NO

YES
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NO POWER UP 
TIMING 

SEQUENCE

See timing sequence 
below for no power 
up issues on pag.03
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NO POWER UP 
TIMING 

SEQUENCE
See timing sequence 
below for no power 
up issues on pag.03



Page 18

lunedµ 20 dicembre 1999

- MOTOROLA CONFIDENTIAL PROPRIETARY -

Dual band Modulus 3 level 3 debug  rev 1.0

U432 (front 
end+mixer) 
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MAGIC IC 
U200 

PACKAGE

GCAP 2 IC 
U900 

PACKAGE

WHITECAP 
IC U800 

PACKAGE


