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General Information on RF Troubleshooting

Notes:

Several bills of material (BOM): There are two different kinds of VCOs, VCTXOs, RF-PAs, SAW-
filters and Antenna Switches (ASM) assembled. They may only be replaced with the same type
as the original component (from the same manufacturer).

Phoenix version: In this document there are example measurements being depicted with pic-
tures of AMS-Phoenix, version A 2004.06.1.69. In later versions pictures of menus and windows
may look differently.

The layouts shown in this document are valid for following products:
*RH-37
*RH-49
*RM-17

For these products all components are plotted on the drawings regardless if they are assembled
or not. In the respective parts lists, it is shown if the parts are assembled or not. Since the layout
may change please make sure to use the corresponding and latest assembly and test point
drawings from the service manual updates or service bulletins.

The screen shots of Phoenix windows displayed in this document showing RH-37, are also valid
for RH-49 and RM-17.

m Test environment
It is assumed, that the phones are disassembled and tested with a repair jig MJ-22R.
The following measurements have to be done for repairing the phone boards:

* RF measurements shall be done using a spectrum analyzer together with a high-
frequency probe. Note that the signal will be significantly attenuated. Correct atten-
uation can be checked using a “good” phone board for example.

* LF (low frequency) and DC measurements shall be carried out with an oscillo-
scope together with a 10:1 probe.

+ For receiver measurements, a signal generator specified for frequencies up to

2000 MHz is required. The signal generator is connected to the antenna port of the

repair jig.

Most of the radio communication testers, like CMU200, can be used as a signal gen-
erator, but make sure to have a continuous (CW) signal without modulation for align-
ment purposes.

+ Transmitter output level measurements shall be done with a power meter
which is connected to the antenna port of the repair jig.

Always make sure that the measurement set-up is calibrated when measuring RF parameters
at the antenna port. Remember to put the correct losses of the module repair jig and the con-
necting cable in Phoenix or in the set-up programs of the RF generators when realigning the
phone.

Apart from key-components described in this document, there are a lot of discrete components
(resistors, inductors and capacitors) for which troubleshooting has to be done by checking its
proper soldering and complete assembly on the PWB. Capacitors and resistors can be
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checked by means of an ohm-meter, but be aware in-circuit measurements should be evaluat-
ed carefully.

m Test conditions

Rx tuning of the 26 MHz reference oscillator (VCTCXO) is temperature sensitive because
of the estimations of <AFC_value> and <AFC_slope>. According to the Production Test Spec-
ification DCS02294-EN-0.5, the ambient temperature has to be within a temperature range of
22°C to 28°C.

Most RF semiconductors are static discharge sensitive. ESD protection must be taken into
account during repair (ground straps and ESD soldering irons).

The RF ASIC Helgo is moisture sensitive. Therefore, the ASIC must be pre-baked prior to
soldering.
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Receiver Verification and Troubleshooting

m  General instructions for RX troubleshooting

Connect the phone to a PC, which has Phoenix Service Software and a dongle installed, using
either

* repair jig and DAU-9S (RS232) cable or
* repair jig and XCS-4 cable via FPS-8 Flash Box or
« DAU-9T cable (RS232).

Connect the phone to a power supply (DC voltage: 3.6V, max. current: 3A) and an RF signal
generator. Switch the phone on.

Start Phoenix Service Software and open FBUS connection.
Select Scan Product Ctrl-R

and wait until the phone information (RM-17) is shown in the lower right corner of the screen.

Follow the instructions below.

m  Measuring RX 1/Q signals using RSSI reading
Start Phoenix Service Software and open FBUS connection.
Select Scan Product Ctrl-R

Wait until the phone information is shown in the lower right corner of the screen.

Set the operating mode to local mode

Select Testing T
RF Controls F
Select Band GSM 900 or GSM1800 or GSM1900
Active unit RX
Operation mode Burst
RX/TX Channel 37 or 700 or 661
Select Testing T
RSSI reading R

In the RSSI Reading window, the <measuring mode> shall be set on Sum vector and the
<reading mode> on Continuous.

The set up should now look like this:
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(The example below shows a screen shot in GSM900! For RM-17 only the 900Mhz version is
applicable.)

o

File Edit Product Flashing Testing Tuning Tools ‘Window Help

J =] |J Operating rmode: ILocaI 'l Read | |J Band: IGSM 300 'l |J tamitor Channel: |37 942 400000 “ Operation Mode: IBurst 'l

J Rx/Tx Channel: |37 342.400000

e il
— Common G5k RBF Control ¥ alue: Measuring mode Reading made
Active Unit: Ile 'I R=/T= Channel: |37 942.400000 & Coni
*  Continuaus
Band: IGSM 900 'I AFC: |188 ' Onee
Operation Mode: IBurst 'I " Ibranch
— R Control Yalue: ASS| lavel I— dBm
Manitar Channel: |37 942400000
Start Einish Cl Hel
AGE: [14 FEG_ON +DTOS_ON + BE_42=VGain_72 ]| st ||| e ==t

— T Control Yalue

Edge: Ifo 'l Tx Data Tupe: IAII 1 'I
Tx Pt Mode: IHigh 'l Tx Power Level: |5 'l

LCloze |

Ready vpal.58  , 12-01-04 , RH-37, () Mokia. 00 |=—€¥=FEUs COMIZ
]

Note: The screen shot for RM-17 is identical to RH-37.
Make the following settings on your signal generator:
Frequencies:
*+ GSM 900: 942.46771 MHz (channel 37+ 67.710 kHz offset)
+ GSM 1800: 842.86771 MHz (channel 700 + 67.710 kHz offset)
+ GSM 1900: 1960.06771 MHz (channel 661+ 67.710 kHz offset)
RF power level:

+ —80dBm @ the antenna connector of the phone/ test jig
(remembering to compensate for the cable and jig attenuation).

Click on <Read now> in RSSI reading.
The resulting RSSI level shall be — 80 dBm +/— 0.5 dB in each band.

Measuring RX performance using SNR measurement
Start Phoenix Service Software and open FBUS connection.
Select Scan Product Ctrl-R

Wait until the phone information is shown in the lower right corner of the screen.
Set operating mode to <local mode>.

Select Testing T

RF Controls F
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Select Band
Active unit
Operation mode
RX/TX Channel

Select Testing

Select Measuring mode

Press Start

GSM 900 or GSM1800 or GSM1900
RX
Burst
37 or 700 or 661
T
SNR Measurement M

Fast SNR (Radio Button)

The window <Signal Measurement> pops up informing on frequency and power level of the
signal generator to be set. Follow the command <Turn ON the RF generator>.

Press <ok> and the window will close.

Read the SNR result from the window SNR Measurement. The value shall exceed:

+ GSM 900: > 20 dB
+ GSM 1800: > 18 dB
+ GSM 1900: > 18 dB

The set up should now look like this:

(The example below shows a screen shot in GSM900!)

!:lhud.dﬂﬂmeTmet'ﬂhhwhbh

]DGE Dperating mece: [Loza |__._||Jmh-=untﬁ'¢_3|

| Band: |55 300

=] | | Opesaton Mod: [Buet =]

I 23] (% 5*R Measurement :
Common G5H RF Conliol Vabe=s - Measremetends AT e ~ M easiremert mode
Actve Uri IFh-: "'I M:l:l]u'rﬂ'li]? Qa2 000 Sigral | e Signal
Bandt [55M 500 aFc [ Oeerabiterce: [ QE  swR [ B2 | -, |
1n-or [ i |
Dpuﬂmﬂudrlﬁusf I { [ o | Sensiviye 06T | € goh i
& ) SR
~ Fo Contiol Values Neiae i o |
Morir Channet [37 842 400000 Hhoneg Datanca: {19192 1
gk [— {
.M]D'lld FEG_OM + DTS 08 + BB 42 = Wihsn T2 ﬂ e nm._!
T Cortrol Vakss: — (S S T e e s L T
- Signal | "Signal 0 5 | [ Spectumd | =
Ednac|—_| ramm.m P T ﬁd wm 7. |0 ST,
T4 P Mol [Fih = TaPonalewt [T 7] R T e N T T R - [ -/ TR
3 [wme  law 700063530570 |40SEMECRRT.. |
4 |-TT2 1431 Iﬂlmﬁﬁﬂﬁﬂ_ IENEIFFEIE B.. |
5 [d40z D
[ 1348
7|4z 470 ANHE
(BETTHIE . PR
EREET 52 322500015782 ammu B

[ ] omiore o e ] Hee ]

Poady I

WpALSS |, 12-00-04 , RH-37 , {c) Nokia, [0l =e=rEsCOMIZ 0

Note: The screen shot for RM-17 is identical to RH-37.
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Choose the remaining GSM bands and measure accordingly the procedure described above.

Measuring front-end power levels using spectrum analyzer

Spectrum analyzer (SA) level values depend on the probe type and shall be verified by a prop-
erly working phone sample. The levels that are given in this document are measured with a re-
sistive probe (50 Ohm semi-rigid cable).

Start Phoenix Service Software and open FBUS connection.
Select Scan Product Ctrl-R

Wait until the phone information is shown in the lower right corner of the screen.

Set <operating mode> to <local mode>.

Select Testing T
RF Controls F
Select Band GSM 900 or GSM1800 or GSM1900
Active unit RX
Operation mode Continuous
RX/TX Channel 37 or 700 or 661

Please refer to the fault finding chart and Appendix for proper levels at different test points.

Measuring analogue RX I/Q signals using oscilloscope

Measuring with an oscilloscope RX | and RX Q signals on the test points <RXI> respectively
<RXQ> is recommended only if the RSSI reading does not provide enough information. Input
level = -60dBm.

Start Phoenix Service Software and open FBUS connection.
Select Scan Product Ctrl-R

Wait until phone information is shown in the lower right corner of the screen.
Set operating mode to <local mode>.

Select Testing T
RF Controls F

Wait until the RF_Controls window pops up.

Select Band GSM 900 or GSM1800 or GSM1900
Active unit RX
Operation mode continuous
RX/TX Channel 37 or 700 or 661
10 COMPANY CONFIDENTIAL ISSUE 1 09/2004
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AGC 10

The following picture should be displayed on an oscilloscope's screen if the receiver is working
properly:

Tek 10.0MS/s 6803 Acqgs .
E T k|
............................................................ I
1.40 v
C1 Mean
1.276 V
13:50:24
Signal amplitude 1.40Vpp
DC offset a1.28V as the offset is floating, switch to the operating mode

<Burst> in Phoenix and read the DC offset
Frequency 67kHz

m Fault finding chart of the receiver

During fault finding, the calibration procedure is used to find out, whether all bands are affected
(error in common part of the Rx chain) or only one band (error in a Rx part of the failed band).
Take care not to save calibration values to the phone memory, which are out of limits.
Find the error first and repair it.

When a defective phone has been calibrated, a possible error in RX front-end might be
masked. In that case, one can get a reasonable RSSI reading, although the front-end shows
excessive losses. If it is not sure that incorrect re-calibration has been made, following steps
shall be carried out:

* Check if AGC calibration is within limits.
* Check if SNR reading is o0.k.

Use an oscilloscope to check levels of “RXI” and “RXQ".
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The RF ASIC generates only single ended | and Q signals (RXI, RXQ). As the A/D converter
in UEM requires two differential signals, an artificial mid voltage is generated from VrefRF02.
The phone layout has dedicated test points for the analogue RX | and Q signals (J512, J513).

The BB part is used to measure those signals by means of RSSI reading. This works only if
correct calibration has been carried out in production.

RSSIreading [dBm] = 20|09(UBB/ULSB) - AGCcaIibrated

In order to check the levels and frequencies of RF signals, the following probe can be used
(note that only the core lead contacts the test point, the shielding of the coaxial cable does not
contact GND during the measurement):

Connect this probe via a coaxial cable and a DC block to a spectrum analyzer. The DC block
is important to protect the spectrum analyzer from DC levels, which superpose the RF signal
at several test points.

If both RX and TX path seem to be faulty, it has to be checked if the synthesizer is working.
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Make sure that see .
Synthesizer is working No —Jp»| Synthesizer Fault
Finding Tree
|
Yes
=To be done in all
three bands.
All 3bands ?
Phoenix:
Phone: local mode 4
Open RF Controls:
Active Unit: Rx
Op. Mode: Burst
Rx/Tx channel: default (mid)
Signal Generator:
Level: —-80dBm
Frequency: calculated from
Phoenix + 67.71kHz
Phoenix: Selected band is working and
Open RSS/ reading — Yes —pp |calibrated. —No P>
Check RSSI Level = -80dBm Are all 3 bands measured? A
|
|
No / Yes
* Yes
Execute Rx Calbration in selected — -
band, refer to chapter 9.2.1 Rx chain is functional
Are calibration results within limits? and callbrated
|
No
|Are all 3 bands measured? | No
|
Yes
: Continue with single
2 —
| Are all 3 bands defective? | No —p band fault finding.
|
Yes
Oscilloscope Check supply filter
Check supply voltages of RF ASIC: — No - |components (C2233,
VR4 =28V ? (TP: VR4) C7519, C7520) and UEM
|
Yss
Oscilloscope Check supply filter
Check supply voltages of RF ASIC: — No 9 | components (C2231,

VR6 = 2.8V ? (TP:VR6)

|
Yes

ISSUE 1 09/2004
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Oscilloscope

Check reference voltages of RF part:
VrefRF01 = 1.35V ?

(TP: VrefRF01*)

Check supply filter
— No - |components (R7511,
C7524) and UEM

I
Yes

Oscilloscope
Check reference voltages of RF part:
VrefRF02 = 1.35V ?

Check supply filter
— No —p» |components (R2900,
R2901, C2900, C2901)

(TPs: VrefRF02* and VrefRF02**) and UEM
|
Yis
Phoenix:
Phone: local mode
RF Controls.
Active Unit: Rx
Op. Mode: Continuous
Rx/Tx channel:  default (mid)
AGC: 14

Signal Generator:
To be tuned that input power at spectrum

analyzer: —60dBm
(power at probe: Pref = approx. -63 dBm)
Frequency: calculated from Phoenix

offset: 67.71kHz

Spectrum Analyzer: Y
Check Rx/Tx Switch (Diplexer)

Depending on selected band, check level at TPs: 1_No _» Change Z7800
GSM900 output Rx1 Pref -1.5dB ?
GSM1800 output Rx2 Pref -2.0dB ?
GSM1900 output Rx3 Pref -2.5dB ?

|
Yes

v

v

14

- ) Change RF
Oscilloscope: —No—— | ASIC (Helgo)
RX 1Q levels ok (TPs: RXI, RXQ) ?

I
Yis

Oscilloscope: BB error:
RF-BB serial interface ok? ——No—— | Check UPP
(TPs: RFBusData, RFBusClk, RFBusEna1)

Change RF

Yes
> ASIC (Helgo)

COMPANY CONFIDENTIAL
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Single band fault finding

Select faulty band in Phoenix and continue measurements on dedicated Rx part.

v

Phoenix:
open SNR Measurement
Meas. Mode: Fast SNR

Press Measure.

Signal Generator:
Level: -92dBm
Frequency: calculated from Phoenix

Phoenix:

SNR measurement ok? — Yes —p| Frontend s ok,
? .
(SNR > 18.37dB)? Phoenix:
| Phone: local mode
N RF Conftrols.
0 Active Unit: Rx
Op. Mode: Continuous
Rx/Tx channel:  default (mid)
AGC: 10
Signal Generator:
Level: —-60dBm
Frequency: calculated from Phoenix
offset: 67.71kHz
Continue with Rx Fault Finding part 6.
Phoenix:
Phone: local mode
RF Controls.
Active Unit: Rx
Op. Mode: Continuous
Rx/Tx channel:  default (mid)
AGC: 14

Signal Generator:
To be tuned that input power at spectrum

analyser: —60dBm
power at probe:  Pref =approx. -63dBm)
Frequency: calculated from Phoenix
offset: 67.71kHz
Spectrum Analyzer: R
Center Freq: calculated from Phoenix
RBW 20kHz

Check Rx SAW filter and matching

network of selected band:
GSM900 TPs: INM_G_RX/INP_G_RX
both output levels > Pref -3.5dB ?
GSM1800 TPs: INM_D_RX / INP_D_RX
both output levels > Pref -6dB ?

Yes

v

ISSUE 1 09/2004
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If selected band = GSM1900

v

T
Yes

Spectrum Analyzer: R
Check SAW filter Z7801:

Yes

TP: OUT-Z7801
Output signal > Pref - 3.5dB

Yes

v

Spectrum Analyzer: R
Check external LNA V7800:
TP: OUT-V7800

Output signal > Pref +14dB

T
Yes

—Nop

No

>

Change Z7801

Oscilloscope
Check voltages for V7800:
Voltage at C7802 = 2.5V ?

Voltage at C7800 = 0V ?

- No P

Check supply
filter components
around V7800
and RF ASIC

I
Yes

Spectrum Analyzer: R

Check balun T7800 and matching network: No

TPs: INM_P_RX/INP_P_RX
Both output signals > Pref +12dB

T
Yes

RF ASIC N7500 seems to be
defective. Exchange N7500.

COMPANY CONFIDENTIAL
Copyright © 2004 Nokia. All Rights Reserved.

P [ Change T7800,

ISSUE 1 09/2004



RM-17 NOKIA

6(b) - RF Troubleshooting Instructions Nokia Customer Care

Channel select filter fault finding

Continue measurement only when channel select filter calibration failed

v

Make sure that Synthesizer is
working and supply voltages of
RF ASIC are ok

!

Phoenix:
Phone: local mode
RF Controls.
Active Unit: Rx
Op. Mode: Burst
Rx/Tx channel:  default (mid)
AGC: 14

Signal Generator:
Level: —60dBm
Frequency: 942 4AMHz
Offset: 67.71kHz

l

Oscilloscope:

RF-BB filter signals ok?

TPs: CM_F_Qg & CM_F_| —— No —>| Re-solder capacitor array C7523
CM_DTOS_Q & CM_DTOS |

Re-calibrate

Channel Select Filter ¢

Calibration ok ?

[
Yes Yes No

v
Change RF
ASIC (Helgo)

v A 4 ¢
Repair finished

Make following tunings/calibrations
. Tx power level tuning
. Tx 1Q tuning
. Rx calibration
. Rx Band Filter Response Calib.
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Transmitter

m  General instructions for TX troubleshooting

Connect the phone to a PC, which has Phoenix Service Software and a dongle installed, using
either

* repair jig and DAU-9S (RS232) cable or
* repair jig and XCS-4 cable via FPS-8 Flash Box or
+ DAU-9T cable (RS232)

Connect the phone to a power supply (DC voltage of 3.6V) and switch the phone on. The value
of the DC voltage of 3.6V at the phone battery connector is crucial.

Connect an RF cable between the test jig and the measurement equipment (GSM test equip-
ment, power meter, spectrum analyzer, or similar).

Make use of an adequate attenuator at the input of your measurement equipment (10dB to
20dB are recommended for a spectrum analyzer or a power meter). Additionally, a DC block is
recommended. Assure not to overload or destroy the equipment.

It is strongly recommended to use TXP as external trigger for all TX tunings. External triggering
gives the following advantages:

 trigger for spectrum analyzer (gated sweep)
* trigger for oscilloscope

* trigger for power meter (avoid exchanging of attenuator and getting better accu-
racy in power measurements)

Start Phoenix Service Software and open FBUS connection:
Select Scan Product Ctrl-R

and wait until the phone information is shown in the lower right corner of the screen.

Follow the instructions in the chapters below.
m  GSM900 transmitter

General instructions for GSM TX troubleshooting

Start the preparations as described in chapter “General instructions for TX troubleshooting”.

GMSK
Set operating mode to local mode.

Select Testing RF Controls

Wait until the RF Controls window pops up

Select Band GSM 900
Active unit X
18 COMPANY CONFIDENTIAL ISSUE 1 09/2004
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Operation mode Burst
RX/TX Channel 37
TX Power Level 10
TX Data Type Random
Edge Off

The setup should now look like this:

% Phoenix = ;IEIEI
File Edit Product Flashing Testing Tuning Tools Window Help
J 0 = H J COperating rode: IL::u:aI vI Fead |

% RF Controls ; i -10] x| =

— Comman G5k BF Contral Y alues
Active Unit: IT:-: vI Fi=/Tx Channel: |37 897 400000

Band: IGSM 900 "I AFLC: I'IEE
Operation Mode: IEurst 'I

— B Control W alues
Manitar Channel: |57 42 400000

AGC: |14: FEG_ON + DTOS_ON + BB_42 =¥Gain 72 x|

— T Control alues

Edge: II:Iff vI Tu Data Tope: IFianl:Il:nm "I |
T= PA Mode: IHigh "’I T Power Lewvel ¥

1| ' | 2]

Ready | l¥pal.56 |, 12-01-04 , RH-37 , (c) Mokia, e

L

Note: The screen shot for RM-17 is identical to RH-37.
Now the measurement equipment should detect the following output signal of the phone:
Pout = +23dBm @ 897.4 MHz
If this is not the case, go to the GMSK fault finding chart for the GSM900 transmitter.

EDGE

Set operating mode to local mode.
Select Testing RF Controls

Wait until the RF Controls window pops up.
Select Band GSM 900

ISSUE 1 09/2004 COMPANY CONFIDENTIAL 19
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Active unit
Operation mode
RX/TX Channel
TX Power Level
TX Data Type
Edge

The setup should now look like this:

2 Phoenix
File Edit Produck

Flashing Testing Tuning Tools ‘Window Help

X
Burst
37
10
All1

On

=10 |

'}

D= d |

% RF Controls

— Commaon GSM BF Cantral Y alues

Cperating mode: ILl:u:aI TI Read I

=100 i

Active Unit: IT:-: vI
Band: IGSM 300 vI
Operation Mode: IBurst "I

Rx/T# Channel: |37

AFC: |1 EE

837.400000

— R Contral W alues

Manitar Channel |27

d42 400000

AGL: I'I-'i: FEG_OM + DTOS_OM +

BB_42 =\Gain_72 |

— T Control W alues

Edge: IEIn vI
Tu Py bode: IHigh vI

Tu Data Type: I "’I
T Power Lewvel: |1EI vI

<

Ready | [pal.58

, 12-01-04 , RH-37 , () Maokia.

Note: The screen shot for RM-17 is identical to RH-37.

Now the measurement equipment should detect the following output signal of the phone:

Pout = +24.5 dBm @ 897.4 MHz

If this is not the case, go to the EDGE fault finding chart for GSM900 transmitter.

Fault finding chart for GSM900 transmitter

In the following, it is assumed that the TXP signal is used as trigger signal. For that, a TXP test

point is provided.

20
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GMSK
Use Phoenix to select
TX_Data Type: Random
TX Power Level: 10
Ch37
Ensure Vbatt=3.6 V
Yes |
Oscilloscope
C7711 Mode V =0 Volt
R7511 VREF01 Vdc= 1.35Volt Check
C7512 VR2 Vdc = 2.78 Volt No Baseband
TXP testpoint TXP V = 1.8 Volt
C7517 VRS Vdc = 2.78 Volt
R7516 VR3 Vdc = 2.78 Volt
Yes |
Oscilloscope
C7529 TXIOUTP 67kHz No Check
Vac = 0.45 Vpp, Vdc =
1.2V
C7529 TXIOUTN 67kHz Baseband
Vac = 0.45 Vpp, Vdc =
1.2V
C7530 TXQOUTP 67kHz
Vac = 0.45 Vpp, Vdc =
1.2V
C7530 TXQOUTN 67kHz
Vac = 0.45 Vpp, Vdc =
1.2V
Yes |
Oscilloscope
C7701 VTXB_900 V =2.78 Volt No Check:
VC1 CONT1 V =0 Volt Helgo Serial Interface
VC2 CONT2 V =0 Volt Helgo
VC3 CONT3 V =2.7 Volt
R7713 VF’CTORL_90 V =1.17 Volt
Yes |
Spectrum analyzer No Check
Z7700 out, R7704 in RFin_850/ P>=2dBm, 897.4MHz EGSM TX SAW Filter
900
Compare with good Helgo
sample
Yes Synthesizer
Spectrum analyzer Check PA N7700
Z7800 TX1 (PAN7700 No Check Power Loop
RFOut_850/900) (TXC, Vpctrl900, DET)
Power = +24.3 dBm,
897.4 MHz
Yes |
Spectrum analyzer Check
RF@Test-Jig No
Pout Antenna Switch (Z7800)
= +23 dBm, 897.4 MHz
Yes |
GSM900 TX
OK
ISSUE 1 09/2004 COMPANY CONFIDENTIAL 21
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EDGE

Ensure that GMSK is ok.

Use Phoenix to select
TX_Data Type: All 1
EDGE: On
TX Power Level: 10
Ch37
Ensure Vbatt=3.6 V

Yes |

Oscilloscope
C7702

c7711
VPCTRL_900

IREFO1

Mode
R7713

V ~1.77 Volt

V= 1.8 Volt
V=27V

No

Yes

Pout

Spectrum analyzer
RF@Test-Jig

= +24.5 dBm, 897.4MHz

No

Check PA N7700
Check Power Loop

(TXC,Rfin 900, DET)

Yes |

OK

GSM900 TX

m  GSM1800 transmitter

General instructions for GSM1800 TX troubleshooting

Start the preparations as described in chapter “General instructions for TX troubleshooting”.

GMSK

Set operating mode to local mode.

Select

Testing

RF Controls

Wait until the RF Controls window pops up

Select

22

Band

Active unit
Operation mode
RX/TX Channel
TX Power Level
TX Data Type

Edge

COMPANY CONFIDENTIAL
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GSM 1800

X

Burst

700

Random

Off

Check

Baseband
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The setup should now look like this:

% Phoenix e . -10] x|
File Edit Product Flashing Testing Tuning Tools Window  Help
J 0= =3 J Operating rode: IL::u:aI "I Fead |

% RF Controls i —|O] =]~

— Commaon G5k BF Control Y alues
Active Unit: IT:-: "I F=/Ts Channel |700 1747 800000

Band: IGSM 1800 vI AFC: I'IEE
O peration Mode: IBurst 'I

— B Control Values
Monitar Channel: {700 1842 800000

AGC: |14: FEG_ON + DTOS_ON + BB_42 =¥Gain 72 ]

— T# Contral Values

Edge: IEIff vI T Data Tupe: I "I |
T# P& Mode: IHigh 'I T# Power Level: |5 'I
4| ‘ | _’|

Ready | lpal5& |, 12-01-04 , RH-37 , (c) Mokia, i

Note: The screen shot for RM-17 is identical to RH-37.

Now the measurement equipment should detect the following output signal of the phone:

Pout = +23dBm @ 1747.8 MHz

If this is not the case, then go to the GMSK fault finding chart for GSM1800 transmitter.

EDGE
Set operating mode to local mode.

Select Testing RF Controls

Wait until the RF controls window pops up.

Select Band GSM 1800
Active unit X
Operation mode Burst
RX/TX Channel 700
TX Power Level 5
TX Data Type All 1
ISSUE 1 09/2004 COMPANY CONFIDENTIAL
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Edge On

The setup should now look like this:

=101 %]

% Phoenix : S
File Edit Product Flashing Testing Tuning Tools ‘Window Help

J 0 = E J O perating rmode: IL::u:aI "I Fead |
% RF Controls - |0O0] <] =

— Comman GSM BF Contral Y alues
Active Unit: IT:-: *I R=/T= Channel: |700 1747800000

Band: IGSM 1800 "I AFLC: I'IEE
Operation Mode: IEurst "I

— R Control W alues
Manitor Channel: {700 1542 800000

AGC: |14 FEG_ON + DTOS_ON + BE_42 = VGain 72 ]

— T# Control W alues

Edge: II:In "I Tu Data Type: I.-ﬁ-.||1 'I It
Tx P& Maode: IHigh vI T Power Level: I 'I
4| : | >

Ready | Wpal.5s |, 12-01-04 , RH-37 , {c) Mokia, [ 2

Note: The screen shot for RM-17 is identical to RH-37.

Now the measurement equipment should detect the following output signal of the phone:

Pout = +21.5dBm @ 1747.8 MHz

If this is not the case, then go to the EDGE fault finding chart for GSM1800 transmitter.

Fault finding chart for GSM1800 transmitter

In the following, it is assumed that the TXP signal is used as trigger signal. For that, a TXP

test point is provided.

24 COMPANY CONFIDENTIAL
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GMSK
TX Data Type: Random
TX Power Level: 5
Ch700
Ensure Vbatt=3.6 V
Yes |
Oscilloscope
C7711 Mode V =0 Volt
R7511 VREFO01 Vdc = 1.35 Volt Check
C7512 VR2 Vdc= 2.78 Volt No Baseband
TXP testpoint TXP V = 1.8 Volt
C7517 VR5 Vdc = 2.78 Volt
R7516 VR3 Vdc = 2.78 Volt
Yes |
Oscilloscope
C7529 TXIOUTP Vac = 0.4 Vpp, Vdc = No Check
1.2V
C7529 TXIOUTN Vac = 0.4 Vpp, Vdc = Baseband
1.2V
C7530 TXQOUTP Vac = 0.4 Vpp, Vdc =
1.2V
C7530 TXQOUTN Vac = 0.4 Vpp, Vdc =
1.2V
Yes |
Oscilloscope
C7709 VTX%JSOO V =27 Volt No Check
VC1 CONT1 V =27 Volt Helgo Serial Interface
VC2 CONT2 V =2.7 Volt Helgo
VC3 CONT3 V =0 Volt
R7715 VPCTRL_18 V > 1.14 Volt
00_1900
Yes |
Spectrum analyzer No Check
T7700 out, R7709 in RFin_180 P>2dBm, 1747.8MHz T7700 Balun
0/1900
Compare with good Helgo
sample
Yes | Synthesizer
Spectrum analyzer Check PA N7700
Z7800 TX2 (PAN7700 No Check Power Loop
RFOut_1800/1900)
Power = +21.6 dBm, (TXC, Vpctrl 1800 1900,
1747.8 MHz DET)
Yes |
Spectrum analyzer Check
RF@Test-Jig No
Pout Antenna Switch (Z7800)
= +20 dBm, 1747.8 MHz
Yes |
GSM 1800 TX
OK

25
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EDGE

Ensure that GMSK is ok.

Use Phoenix to select
TX_Data Type: All 1
EDGE: On
TX Power Level: 5
Ch700
Ensure Vbatt=3.6 V

Yes |

Oscilloscope
C7702

C7711
VPCTRL_900

IREF_900

Mode
R7715

V =1.83 Volt
V= 1.8 Volt

No

Vde=2.7V

Yes |

Spectrum analyzer
RF@Test-Jig
Pout
= +21.5dBm, 1747.8
MHz

No

Yes |

GSM 1800 TX
OK

GSM1900 transmitter

Check PA N7700
Check Power Loop
(TXC, RFin 1800 1900,
DET)

General instructions for GSM1900 TX troubleshooting

Start the preparations as described in chapter “General instructions for TX troubleshooting”.

GMSK

Set operating mode to local mode.

Select

Testing

RF Controls

Wait until the RF Controls window pops up.

26

Select

Band

Active unit

Operation mode

RX/TX Channel

TX Power Level

TX Data Type

Edge

Copyright © 2004 Nokia. All Rights Reserved.

GSM 1900

X

Burst

661

5

Random

Off

COMPANY CONFIDENTIAL
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The setup should now look like this:

% Phoenix ; oy ] 4
File Edit Product Flashing Testing Tuning Tools ‘Window Help
J 0= HE J O perating rmode; IL::u:aI vI Fead |
% RF Controls i O] ==
— Common G5k RF Control Values
Active Lni: IT:-: vI Ru/Tx Channel: |61 1830, 000000

Band: IGSM 14900 'I
Operation tode: IBurst 'I

AFC: I'I EE

— R Contral Walues
Moamitar Channel: |51

1960000000

AGC: [14: FEG_ON + DTOS_ON + BB_42 =VGain 72 x|

— T Contral Walues

Edge: Im 'I
Tx Py b ode: IHigh VI

Tu Data Type: IHandu:urn VI e
Tx Power Level: |5 vI

<

[

| 2

Ready |

[vpi1,55

a

, 12-01-04 , RH-37 , (c) Makia,

Note: The screen shot for RM-17 is identical to RH-37.

Now the measurement equipment should detect the following output signal of the phone:

Pout = +23dBm @ 1880 MHz

If this is not the case, then go to the GMSK fault finding chart for GSM1900 transmitter.

EDGE
Set operating mode to local mode.

Select Testing

Wait until the RF Controls window pops up.
Band

Select
Active unit
Operation mode
RX/TX Channel
TX Power Level

TX Data Type

Edge

ISSUE 1 09/2004

RF Controls

GSM 1900

X

Burst

661

Al

On
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The setup should now look like this:

Band: IGSM 1500 vI AFC: I'IEE
O peration Mode: IBurst 'I

— B Control Values
M onitar Channel: {551 1960 00000

AGC: |14: FEG_ON + DTOS_ON + BB_42 =¥Gain 72 ]

— T# Contral Values

Edge: IEIn vI T Data Tupe: I "I
T# P& Mode: IHigh 'I T# Power Level: |5 'I

1

% Phoenix o o - 10| x|
File Edit Product Flashing Testing Tuning Tools Window  Help
J 0= =3 J Operating rode: IL::u:aI "I Fead |
% RF Controls —|O] =]~
— Common G5 RF Control Y alues
Active Lnit: IT:-: "I F/Tx Channel: |B&1 1880, 000000

L

| ]

Feady | [vpal.58 , 12-01-04 , RH-37 , (c) Mokia,

[ 4

Note: The screen shot for RM-17 is identical to RH-37.

Now the measurement equipment should detect the following output signal of the phone:

Pout = +21.5dBm @ 1880 MHz
If this is not the case, then go to the EDGE fault finding chart for GSM1900 transmitter.

Fault finding chart for GSM1900 transmitter

In the following, it is assumed that the TXP signal is used as trigger signal. For that, a TXP
test point is provided.

28
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GMSK
Use Phoenix to select
TX_Data Type: Random
TX Power Level: 5
Ch661
Ensure Vbatt=3.6 V
Yes |
Oscilloscope
C7711 Mode Vdc = 0 Volt
R7511 VREF01 Vdc = 1.35 Volt Check
C7512 VR2 Vdc= 2.78 Volt No Baseband
TXP testpoint TXP V = 1.8 Volt
C7517 VR5 Vdc= 2.78 Volt
R7516 VR3 Vdc = 2.78 Volt
Yes |
Oscilloscope
C7529 TXIOUTP Vac = 0.4 Vpp, Vdc = No Check
1.2V
C7529 TXIOUTN Vac = 0.4 Vpp, Vdc = Baseband
1.2V
C7530 TXQOUTP Vac = 0.4 Vpp, Vdc =
1.2V
C7530 TXQOUTN Vac = 0.4 Vpp, Vdc =
1.2V
Yes |
Oscilloscope
C7709 VTX%&?OO V =2.78 Volt No Check
VC1 CONT1 V =2.7 Volt Helgo Serial Interface
VC2 CONT2 V =2.7 Volt Helgo
VC3 CONT3 V =0 Volt
R7715 VPCTRL_18 V =1.12 Volt
00_1900
Yes |
Spectrum analyzer No Check
T7700 out, R7709 in RFin_180 P> 2 dBm, 1880 MHz T7700 Balun
0/1900
Compare with good Helgo
sample
Yes | Synthesizer
Spectrum analyzer Check PA N7700
Z7800 TX2 (PAN7700 No Check Power Loop
RFOut_1800/1900)
Power = +21.6 dBm, 1880 (TXC Vpctrl 1800 1900,
MHz DET)
Yes |
Spectrum analyzer Check
RF@Test-Jig No
Pout Antenna Switch (Z7800)
= +20 dBm, 1880 MHz
Yes
GSM 1900 TX
OK
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EDGE
Ensure that GMSK is ok.

30

Use Phoenix to select
TX_Data Type: All 1

No

EDGE: On
TX Power Level: 5
Ch661
Ensure Vbatt=3.6 V
Yes |
Oscilloscope
C7702 IREF_900 V =1.83 Volt
C7711 Mode V= 278 Volt
VPCTRL_1800 1900 R7715 V=27V
Yes |
Spectrum analyzer Check PA N7700
RF@Test-Jig No Check Power Loop
Pout (TXC, RFin 1800 1900,
= +21.5dBm, 1880 MHz DET)
Yes |
GSM 1900 TX
OK

COMPANY CONFIDENTIAL
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Synthesizer

m  General instructions for synthesizer troubleshooting

Connect the phone to a PC, which has Phoenix Service Software and a dongle installed, using
either

* repair jig and DAU-9S (RS232) cable or
* repair jig and XCS-4 cable via FPS-8 Flash Box or
« DAU-9T cable (RS232).
Connect the phone to a power supply (DC voltage of 3.6V) and switch the phone on.

Follow the instructions in the chapters below.

m  Checking synthesizer operation

Start Phoenix Service Software and open FBUS connection.

Select “Scan Product” (Ctrl-R or in menu File - Scan Product).

Wait until phone information is shown in the lower right corner of the screen.
Set <operating mode> to <Local>.

Open window “RF Controls” (menu Testing - RF Controls)

Set the synthesizer to the following mode:

Select Band GSM 1800
Active unit RX
Operation mode Continuous
RX/TX Channel 700

The setup should now look like this:

14 RF Controls O] =]
Tx PA Mode: IHigh TI

B and: | et

&ctive Unit, |A= = Tx Power Lewel |5 =

Operation Mode: I Continuous "I T Data Type: |21 =

Rx/T= Channel: |700 1842 500000
Edge: |OIf

Monitar Channel: | 700 1842 200000

AGLC: |14: FEG_ON +DTOS_ON + BB_42 =VGain 72 |

AFC: |2'| Help
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The VCO chamber has a fixed shielding lid, which can only be opened by destroying it. To en-
able measurements with a closed lid, holes are located at positions where the supply voltage
VRY7, the tuning voltage Vc and the output frequency fyco can be measured.

Figure 1: Test holes in the VCO chamber

Tuning voltage
Ve @ C7503

Output frequency
f,co @ R7503

VCO supply voltage
VR7 @ C7500

The VCO frequency has to be measured with a special probe, which fits into the holes of the

shielding lid. A thin coax cable can be used for this purpose, where the outer conductor is re-
moved for 2mm. The isolation and the inner conductor must fit into the hole of the shielding lid
and provide a capacitive coupling to the attenuator R7503 at the VCO output. A spectrum an-
alyzer is used to display the frequency.

Figure 2: VCO probe

Z2mm

The VCO frequency is twice the Rx frequency in the GSM1800 band:
fvco =2 *frx =2 * 1842.8 MHz = 3685.6 MHz

The tuning voltage can be easily measured at the Vc input of the VCO. The corresponding hole
in the shielding lid enables the voltage measurement at C7503, which shows the same DC volt-
age as Vc.

The tuning voltage should be 2.1Vp¢ .. 2.6Vp¢ at fyco = 3685.6MHz.

The tuning sensitivity of the VCO is typically 250MHz/V. The typical relation of VCO frequency
and tuning voltage is shown in the following diagram:

32 COMPANY CONFIDENTIAL ISSUE 1 09/2004
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Figure 3: Typical frequency tuning curve for the FDK VCO

Temperature: +25°C

4500

N
o
o
o

Frequency [MHz]

3500

3000
0 0.5 1 1.5 2 25 3 3.5 4 45 5 5.5 6
VCTRL [V]
——255V@24.4..254°C ——2.7V@ 24.4..254°C 2.85V @ 24.4 ..25.4°C
— High limit Low limit

Even if the PLL is not working properly (Vc outside the valid range), a frequency at the output
of the VCO can be detected between 3GHz and 4.4 GHz (if the VCO itself is ok and the supply
voltage VR7 = 2.78V is applied).

If the frequency or the tuning voltage have other values than given above, see the fault finding
chart for PLL syntesizer below.
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m  Fault finding chart for PLL synthesizer
Figure 4: PLL Fault Finding Tree

Phoenix:
Phone is responding to Phoenix commands. For example,
Ctrl-R reads the right phone information.

| I
Yes No

v

Baseband part is not working,
possible reason: 26MHz missing.

Oscilloscope
VCTCXO output at G7501
26MHz,app.0.8Vpp

| |
No Yes

Oscilloscope —Yes ->| Check Baseband part for errors

FS{EESIL\%OTUCEF))(%S;EESL(I)(OZI Check supply filter components:
at C2902, R2902. - R7519, C7522, VDIG at N7500

26MHz,app.0.8Vpp —No —pp | Check C2902, R2902 and N7500.
Check UEM and Software.

v
Oscilloscope: Yes —gp| VCTCXO G7501 defective or
Check VCTCXO supply short circuit to GND.
(VR3=2.78V, this can be checked after
power on for a time of about 32sec. -
After that time the voltage is going N Check supply filter components :
down.) 00— | 2235, R7516, C7526.

Check UEM and base band part.
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Setup with Phoenix:
Band: GSM 1800
Mode: RX Continuous
Channel: 700

v

Spectrum anayzer

VCO out (G7500) _ _
fuco = 3685.6 MHz —Yes—P| PLL Block is functional

Vcof VCO =2.1..2.6V

|
No

v

Spectrum anayzer
VCO out (G7500)
Some signal 3 - 4.4 GHz

Yes No
+ Check R7503 and T7500.
Oscilloscope —Yes—— | Change VCO G7500
VCO supply .
(VR7 = 2.78V) Check supply filter components:
—No—— - | €©2203, R7500, C7500, C7501
Check UEM.
Oscilloscope
VCO tuning voltage
Vc of VCO = 0V
| |
Yes N+o
Oscilloscope —Yes——p | Change RF ASIC N7500 |
Check RFBus signals
EESEEE:({ EEEUSData’ — No —p | Check baseband part. |
Check loop filter components:
C7502, C7503, C7504, R7501, R7502
v Short circuit to ground?
Oscilloscope —Yes P| RF ASIC N7500 could be defective.
PLL supply
(VR1=4.7V, VR5=2.78V) | _ \o P | Check supply filter components:
C2232, C299, C7516, C7517, C7518
Check UEM.

It is important to note that the power supply VR3 of the VCTCXO is only switched off in the so
called ‘Deep Sleep Mode’ and the power supply VR7 of the VCO (G7500) is switched off in so
called ‘Sleep Mode’.
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®  Frequency tables

GSMI00 (including EGSM900)

Frequency list EGSM900

CH

TX

RX

VCO TX

VCO RX

Cc

TX

RX

VCO TX

VCO RX

CH

TX

RX

VCO TX

VCO RX

975

880.2

925.2

3520.8

3700.8

890.2

935.2

3560.8

3740.8

63

902.6

947.6

3610.4

3790.4

976

880.4

9254

3521.6

3701.6

890.4

935.4

3561.6

3741.6

64

902.8

947.8

3611.2

3791.2

977

880.6

925.6

3522.4

3702.4

890.6

935.6

3562.4

3742.4

65

903.0

948.0

3612.0

3792.0

978

880.8

925.8

3523.2

3703.2

890.8

935.8

3563.2

3743.2

66

903.2

948.2

3612.8

3792.8

979

881.0

926.0

3524.0

3704.0

891.0

936.0

3564.0

3744.0

67

903.4

948.4

3613.6

3793.6

980

881.2

926.2

3524.8

3704.8

891.2

936.2

3564.8

3744.8

68

903.6

948.6

3614.4

3794.4

981

881.4

926.4

3525.6

3705.6

891.4

936.4

3565.6

3745.6

69

903.8

948.8

3615.2

3795.2

982

881.6

926.6

3526.4

3706.4

891.6

936.6

3566.4

3746.4

70

904.0

949.0

3616.0

3796.0

983

881.8

926.8

3527.2

3707.2

ol|lo|N|o|a|s|w[|=|T

891.8

936.8

3567.2

3747.2

71

904.2

949.2

3616.8

3796.8

984

882.0

927.0

3528.0

3708.0

892.0

937.0

3568.0

3748.0

72

904.4

949.4

3617.6

3797.6

985

882.2

927.2

3528.8

3708.8

892.2

937.2

3568.8

3748.8

73

904.6

949.6

3618.4

3798.4

986

882.4

927.4

3529.6

3709.6

8924

937.4

3569.6

3749.6

74

904.8

949.8

3619.2

3799.2

987

882.6

927.6

3530.4

3710.4

892.6

937.6

3570.4

3750.4

75

905.0

950.0

3620.0

3800.0

988

882.8

927.8

3531.2

3711.2

892.8

937.8

3571.2

3751.2

76

905.2

950.2

3620.8

3800.8

989

883.0

928.0

3532.0

3712.0

893.0

938.0

3572.0

3752.0

77

905.4

950.4

3621.6

3801.6

990

883.2

928.2

3532.8

3712.8

893.2

938.2

3572.8

3752.8

78

905.6

950.6

3622.4

3802.4

991

883.4

928.4

3533.6

3713.6

893.4

938.4

3573.6

3753.6

79

905.8

950.8

3623.2

3803.2

992

883.6

928.6

35344

3714.4

893.6

938.6

3574.4

3754.4

80

906.0

951.0

3624.0

3804.0

993

883.8

928.8

3535.2

3715.2

893.8

938.8

3575.2

3755.2

81

906.2

951.2

3624.8

3804.8

994

884.0

929.0

3536.0

3716.0

894.0

939.0

3576.0

3756.0

82

906.4

951.4

3625.6

3805.6

995

884.2

929.2

3536.8

3716.8

894.2

939.2

3576.8

3756.8

83

906.6

951.6

3626.4

3806.4

996

884.4

929.4

3537.6

3717.6

8944

939.4

3577.6

3757.6

84

906.8

951.8

3627.2

3807.2

997

884.6

929.6

3538.4

3718.4

894.6

939.6

3578.4

3758.4

85

907.0

952.0

3628.0

3808.0

998

884.8

929.8

3539.2

3719.2

894.8

939.8

3579.2

3759.2

86

907.2

952.2

3628.8

3808.8

999

885.0

930.0

3540.0

3720.0

895.0

940.0

3580.0

3760.0

87

907.4

952.4

3629.6

3809.6

1000

885.2

930.2

3540.8

3720.8

895.2

940.2

3580.8

3760.8

88

907.6

952.6

3630.4

3810.4

1001

885.4

930.4

3541.6

3721.6

895.4

940.4

3581.6

3761.6

89

907.8

952.8

3631.2

3811.2

1002

885.6

930.6

35424

3722.4

895.6

940.6

3582.4

3762.4

90

908.0

953.0

3632.0

3812.0

1003

885.8

930.8

3543.2

3723.2

895.8

940.8

3583.2

3763.2

91

908.2

953.2

3632.8

3812.8

1004

886.0

931.0

3544.0

3724.0

896.0

941.0

3584.0

3764.0

92

908.4

953.4

3633.6

3813.6

1005

886.2

931.2

3544.8

3724.8

896.2

941.2

3584.8

3764.8

93

908.6

953.6

3634.4

3814.4

1006

886.4

931.4

3545.6

3725.6

896.4

941.4

3585.6

3765.6

94

908.8

953.8

3635.2

3815.2

1007

886.6

931.6

3546.4

3726.4

896.6

941.6

3586.4

3766.4

95

909.0

954.0

3636.0

3816.0

1008

886.8

931.8

3547.2

3727.2

896.8

941.8

3587.2

3767.2

96

909.2

954.2

3636.8

3816.8

1009

887.0

932.0

3548.0

3728.0

897.0

942.0

3588.0

3768.0

97

909.4

954.4

3637.6

3817.6

1010

887.2

932.2

3548.8

3728.8

897.2

942.2

3588.8

3768.8

98

909.6

954.6

3638.4

3818.4

1011

887.4

932.4

3549.6

3729.6

897.4

942.4

3589.6

3769.6

99

909.8

954.8

3639.2

3819.2

1012

887.6

932.6

3550.4

3730.4

897.6

942.6

3590.4

3770.4

100

910.0

955.0

3640.0

3820.0

1013

887.8

932.8

3551.2

3731.2

897.8

942.8

3591.2

3771.2

101

910.2

955.2

3640.8

3820.8

1014

888.0

933.0

3552.0

3732.0

898.0

943.0

3592.0

3772.0

102

910.4

955.4

3641.6

3821.6

1015

888.2

933.2

3552.8

3732.8

898.2

943.2

3592.8

3772.8

103

910.6

955.6

3642.4

3822.4

1016

888.4

9334

3553.6

3733.6

898.4

943.4

3593.6

3773.6

104

910.8

955.8

3643.2

3823.2

1017

888.6

933.6

3554.4

3734.4

898.6

943.6

3594.4

3774.4

105

911.0

956.0

3644.0

3824.0

1018

888.8

933.8

3555.2

3735.2

898.8

943.8

3595.2

3775.2

106

911.2

956.2

3644.8

3824.8

1019

889.0

934.0

3556.0

3736.0

899.0

944.0

3596.0

3776.0

107

9114

956.4

3645.6

3825.6

1020

889.2

934.2

3556.8

3736.8

899.2

944.2

3596.8

3776.8

108

911.6

956.6

3646.4

3826.4

1021

889.4

934.4

3557.6

3737.6

899.4

944.4

3597.6

3777.6

109

911.8

956.8

3647.2

3827.2

1022

889.6

934.6

3558.4

3738.4

899.6

944.6

3598.4

3778.4

110

912.0

957.0

3648.0

3828.0

1023

889.8

934.8

3559.2

3739.2

899.8

944.8

3599.2

3779.2

111

912.2

957.2

3648.8

3828.8

0

890.0

935.0

3560.0

3740.0

900.0

945.0

3600.0

3780.0

112

912.4

957.4

3649.6

3829.6

900.2

945.2

3600.8

3780.8

113

912.6

957.6

3650.4

3830.4

900.4

945.4

3601.6

3781.6

114

912.8

957.8

3651.2

3831.2

900.6

945.6

3602.4

3782.4

115

913.0

958.0

3652.0

3832.0

900.8

945.8

3603.2

3783.2

116

913.2

958.2

3652.8

3832.8

901.0

946.0

3604.0

3784.0

117

913.4

958.4

3653.6

3833.6

901.2

946.2

3604.8

3784.8

118

913.6

958.6

3654.4

3834.4

901.4

946.4

3605.6

3785.6

119

913.8

958.8

3655.2

3835.2

901.6

946.6

3606.4

3786.4

120

914.0

959.0

3656.0

3836.0

901.8

946.8

3607.2

3787.2

121

914.2

959.2

3656.8

3836.8

902.0

947.0

3608.0

3788.0

122

914.4

959.4

3657.6

3837.6

902.2

947.2

3608.8

3788.8

123

914.6

959.6

3658.4

3838.4

902.4

947.4

3609.6

3789.6

124

914.8

959.8

3659.2

3839.2
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Frequency list GSM1800

CH

X

RX

VCO TX

VCO RX]

CH

X

RX

VCO TX

VCO RX|

CH

X

RX

VCO TX

VCO RX|

CH

X

RX

VCO TX

VCO RX|

512

1710.2

1805.2

3420.4

3610.4

606

1729.0

1824.0

3458.0

3648.0

700

1747.8

1842.8

3495.6

3685.6

794

1766.6

1861.6

3533.2

3723.2

513

1710.4

1805.4

3420.8

3610.8

607

1729.2

1824.2

3458.4

3648.4

701

1748.0

1843.0

3496.0

3686.0

795

1766.8

1861.8

3533.6

3723.6

514

1710.6

1805.6

3421.2

3611.2

608

1729.4

1824.4

3458.8

3648.8

702

1748.2

1843.2

3496.4

3686.4

796

1767.0

1862.0

3534.0

3724.0

515

1710.8

1805.8

3421.6

3611.6

609

1729.6

1824.6

3459.2

3649.2

703

1748.4

1843.4

3496.8

3686.8

797

1767.2

1862.2

3534.4

37244

516

1711.0

1806.0

3422.0

3612.0

610

1729.8

1824.8

3459.6

3649.6

704

1748.6

1843.6

3497.2

3687.2

798

1767.4

1862.4

3534.8

3724.8

517

1711.2

1806.2

3422.4

3612.4

611

1730.0

1825.0

3460.0

3650.0

705

1748.8

1843.8

3497.6

3687.6

799

1767.6

1862.6

3535.2

3725.2

518

1711.4

1806.4

3422.8

3612.8

612

1730.2

1825.2

3460.4

3650.4

706

1749.0

1844.0

3498.0

3688.0

800

1767.8

1862.8

3535.6

3725.6

519

1711.6

1806.6

3423.2

3613.2

613

1730.4

1825.4

3460.8

3650.8

707

1749.2

1844.2

3498.4

3688.4

801

1768.0

1863.0

3536.0

3726.0

520

1711.8

1806.8

3423.6

3613.6

614

1730.6

1825.6

3461.2

3651.2

708

1749.4

1844.4

3498.8

3688.8

802

1768.2

1863.2

3536.4

3726.4

521

1712.0

1807.0

3424.0

3614.0

615

1730.8

1825.8

3461.6

3651.6

709

1749.6

1844.6

3499.2

3689.2

803

1768.4

1863.4

3536.8

3726.8

522

1712.2

1807.2

34244

3614.4

616

1731.0

1826.0

3462.0

3652.0

710

1749.8

1844.8

3499.6

3689.6

804

1768.6

1863.6

3537.2

3727.2

523

1712.4

1807.4

3424.8

3614.8

617

1731.2

1826.2

3462.4

3652.4

71

1750.0

1845.0

3500.0

3690.0

805

1768.8

1863.8

3537.6

3727.6

524

1712.6

1807.6

3425.2

3615.2

618

17314

1826.4

3462.8

3652.8

712

1750.2

1845.2

3500.4

3690.4

806

1769.0

1864.0

3538.0

3728.0

525

1712.8

1807.8

3425.6

3615.6

619

1731.6

1826.6

3463.2

3653.2

713

1750.4

1845.4

3500.8

3690.8

807

1769.2

1864.2

3538.4

3728.4

526

1713.0

1808.0

3426.0

3616.0

620

1731.8

1826.8

3463.6

3653.6

714

1750.6

1845.6

3501.2

3691.2

808

1769.4

1864.4

3538.8

3728.8

527

1713.2

1808.2

3426.4

3616.4

621

1732.0

1827.0

3464.0

3654.0

715

1750.8

1845.8

3501.6

3691.6

809

1769.6

1864.6

3539.2

3729.2

528

1713.4

1808.4

3426.8

3616.8

622

1732.2

1827.2

3464.4

3654.4

716

1751.0

1846.0

3502.0

3692.0

810

1769.8

1864.8

3539.6

3729.6

529

1713.6

1808.6

3427.2

3617.2

623

1732.4

1827.4

3464.8

3654.8

717

1751.2

1846.2

3502.4

3692.4

811

1770.0

1865.0

3540.0

3730.0

530

1713.8

1808.8

3427.6

3617.6

624

1732.6

1827.6

3465.2

3655.2

718

17514

1846.4

3502.8

3692.8

812

1770.2

1865.2

3540.4

3730.4

531

1714.0

1809.0

3428.0

3618.0

625

1732.8

1827.8

3465.6

3655.6

719

1751.6

1846.6

3503.2

3693.2

813

1770.4

1865.4

3540.8

3730.8

532

1714.2

1809.2

3428.4

3618.4

626

1733.0

1828.0

3466.0

3656.0

720

1751.8

1846.8

3503.6

3693.6

814

1770.6

1865.6

3541.2

3731.2

533

1714.4

1809.4

3428.8

3618.8

627

1733.2

1828.2

3466.4

3656.4

721

1752.0

1847.0

3504.0

3694.0

815

1770.8

1865.8

3541.6

3731.6

534

1714.6

1809.6

3429.2

3619.2

628

1733.4

1828.4

3466.8

3656.8

722

1752.2

1847.2

3504.4

3694.4

816

1771.0

1866.0

3542.0

3732.0

535

1714.8

1809.8

3429.6

3619.6

629

1733.6

1828.6

3467.2

3657.2

723

1752.4

1847.4

3504.8

3694.8

817

1771.2

1866.2

3542.4

3732.4

536

1715.0

1810.0

3430.0

3620.0

630

1733.8

1828.8

3467.6

3657.6

724

1752.6

1847.6

3505.2

3695.2

818

1771.4

1866.4

3542.8

3732.8

537

1715.2

1810.2

3430.4

3620.4

631

1734.0

1829.0

3468.0

3658.0

725

1752.8

1847.8

3505.6

3695.6

819

1771.6

1866.6

3543.2

3733.2

538

17154

1810.4

3430.8

3620.8

632

1734.2

1829.2

3468.4

3658.4

726

1753.0

1848.0

3506.0

3696.0

820

1771.8

1866.8

3543.6

3733.6

539

1715.6

1810.6

3431.2

3621.2

633

1734.4

1829.4

3468.8

3658.8

727

1753.2

1848.2

3506.4

3696.4

821

1772.0

1867.0

3544.0

3734.0

540

1715.8

1810.8

3431.6

3621.6

634

1734.6

1829.6

3469.2

3659.2

728

1753.4

1848.4

3506.8

3696.8

822

1772.2

1867.2

3544.4

3734.4

541

1716.0

1811.0

3432.0

3622.0

635

1734.8

1829.8

3469.6

3659.6

729

1753.6

1848.6

3507.2

3697.2

823

1772.4

1867.4

3544.8

3734.8

542

1716.2

1811.2

34324

3622.4

636

1735.0

1830.0

3470.0

3660.0

730

1753.8

1848.8

3507.6

3697.6

824

1772.6

1867.6

3545.2

3735.2

543

1716.4

1811.4

3432.8

3622.8

637

1735.2

1830.2

3470.4

3660.4

731

1754.0

1849.0

3508.0

3698.0

825

1772.8

1867.8

3545.6

3735.6

544

1716.6

1811.6

3433.2

3623.2

638

1735.4

1830.4

3470.8

3660.8

732

1754.2

1849.2

3508.4

3698.4

826

1773.0

1868.0

3546.0

3736.0

545

1716.8

1811.8

3433.6

3623.6

639

1735.6

1830.6

3471.2

3661.2

733

1754.4

1849.4

3508.8

3698.8

827

1773.2

1868.2

3546.4

3736.4

546

1717.0

1812.0

3434.0

3624.0

640

1735.8

1830.8

3471.6

3661.6

734

1754.6

1849.6

3509.2

3699.2

828

1773.4

1868.4

3546.8

3736.8

547

1717.2

1812.2

34344

3624.4

641

1736.0

1831.0

3472.0

3662.0

735

1754.8

1849.8

3509.6

3699.6

829

1773.6

1868.6

3547.2

3737.2

548

1717.4

1812.4

3434.8

3624.8

642

1736.2

1831.2

3472.4

3662.4

736

1755.0

1850.0

3510.0

3700.0

830

1773.8

1868.8

3547.6

3737.6

549

1717.6

1812.6

3435.2

3625.2

643

1736.4

1831.4

3472.8

3662.8

737

1755.2

1850.2

3510.4

3700.4

831

1774.0

1869.0

3548.0

3738.0

550

1717.8

1812.8

3435.6

3625.6

644

1736.6

1831.6

3473.2

3663.2

738

1755.4

1850.4

3510.8

3700.8

832

1774.2

1869.2

3548.4

3738.4

551

1718.0

1813.0

3436.0

3626.0

645

1736.8

1831.8

3473.6

3663.6

739

1755.6

1850.6

3511.2

3701.2

833

1774.4

1869.4

3548.8

3738.8

552

1718.2

1813.2

3436.4

3626.4

646

1737.0

1832.0

3474.0

3664.0

740

1755.8

1850.8

3511.6

3701.6

834

1774.6

1869.6

3549.2

3739.2

553

1718.4

1813.4

3436.8

3626.8

647

1737.2

1832.2

3474.4

3664.4

741

1756.0

1851.0

3512.0

3702.0

835

1774.8

1869.8

3549.6

3739.6

554

1718.6

1813.6

3437.2

3627.2

648

1737.4

1832.4

3474.8

3664.8

742

1756.2

1851.2

35124

3702.4

836

1775.0

1870.0

3550.0

3740.0

555

1718.8

1813.8

3437.6

3627.6

649

1737.6

1832.6

3475.2

3665.2

743

1756.4

1851.4

3512.8

3702.8

837

1775.2

1870.2

3550.4

3740.4

556

1719.0

1814.0

3438.0

3628.0

650

1737.8

1832.8

3475.6

3665.6

744

1756.6

1851.6

3513.2

3703.2

838

1775.4

1870.4

3550.8

3740.8

557

1719.2

1814.2

3438.4

3628.4

651

1738.0

1833.0

3476.0

3666.0

745

1756.8

1851.8

3513.6

3703.6

839

1775.6

1870.6

3551.2

3741.2

558

1719.4

1814.4

3438.8

3628.8

652

1738.2

1833.2

3476.4

3666.4

746

1757.0

1852.0

3514.0

3704.0

840

1775.8

1870.8

3551.6

3741.6

559

1719.6

1814.6

3439.2

3629.2

653

1738.4

1833.4

3476.8

3666.8

747

1757.2

1852.2

3514.4

3704.4

841

1776.0

1871.0

3552.0

3742.0

560

1719.8

1814.8

3439.6

3629.6

654

1738.6

1833.6

3477.2

3667.2

748

1757.4

1852.4

3514.8

3704.8

842

1776.2

1871.2

3552.4

3742.4

561

1720.0

1815.0

3440.0

3630.0

655

1738.8

1833.8

3477.6

3667.6

749

1757.6

1852.6

3515.2

3705.2

843

1776.4

1871.4

3552.8

3742.8

562

1720.2

1815.2

34404

3630.4

656

1739.0

1834.0

3478.0

3668.0

750

1757.8

1852.8

3515.6

3705.6

844

1776.6

1871.6

3553.2

3743.2

563

1720.4

1815.4

3440.8

3630.8

657

1739.2

1834.2

3478.4

3668.4

751

1758.0

1853.0

3516.0

3706.0

845

1776.8

1871.8

3553.6

3743.6

564

1720.6

1815.6

3441.2

3631.2

658

1739.4

1834.4

3478.8

3668.8

752

1758.2

1853.2

3516.4

3706.4

846

1777.0

1872.0

3554.0

3744.0

565

1720.8

1815.8

3441.6

3631.6

659

1739.6

1834.6

3479.2

3669.2

753

1758.4

1853.4

3516.8

3706.8

847

1777.2

1872.2

3554.4

3744.4

566

1721.0

1816.0

3442.0

3632.0

660

1739.8

1834.8

3479.6

3669.6

754

1758.6

1853.6

3517.2

3707.2

848

1777.4

1872.4

3554.8

3744.8

567

1721.2

1816.2

34424

3632.4

661

1740.0

1835.0

3480.0

3670.0

755

1758.8

1853.8

3517.6

3707.6

849

1777.6

1872.6

3555.2

3745.2

568

1721.4

1816.4

3442.8

3632.8

662

1740.2

1835.2

3480.4

36704

756

1759.0

1854.0

3518.0

3708.0

850

1777.8

1872.8

3555.6

3745.6

569

1721.6

1816.6

3443.2

3633.2

663

1740.4

1835.4

3480.8

3670.8

757

1759.2

1854.2

35184

3708.4

851

1778.0

1873.0

3556.0

3746.0

570

1721.8

1816.8

3443.6

3633.6

664

1740.6

1835.6

3481.2

3671.2

758

1759.4

1854.4

3518.8

3708.8

852

1778.2

1873.2

3556.4

3746.4
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570| 1721.8| 1816.8] 3443.6] 3633.6| 664| 1740.6] 1835.6] 3481.2| 3671.2|| 758| 1759.4| 1854.4| 3518.8| 3708.8| 852| 1778.2| 1873.2| 3556.4| 3746.4
571] 1722.0] 1817.0] 3444.0] 3634.0| 665] 1740.8] 1835.8]| 3481.6] 3671.6| 759 1759.6] 1854.6] 3519.2 3709.2| 853| 1778.4| 1873.4| 3556.8| 3746.8
572| 1722.2| 1817.2| 3444.4| 3634.4| 666| 1741.0] 1836.0] 3482.0| 3672.0| 760| 1759.8| 1854.8| 3519.6| 3709.6| 854| 1778.6] 1873.6| 3557.2| 3747.2
573| 1722.4| 1817.4| 3444.8| 3634.8| 667| 1741.2] 1836.2]| 3482.4| 3672.4| 761| 1760.0| 1855.0] 3520.0 3710.0| 855 1778.8| 1873.8| 3557.6| 3747.6
574) 1722.6| 1817.6] 3445.2| 3635.2|| 668| 1741.4| 1836.4]| 3482.8] 3672.8| 762| 1760.2| 1855.2| 3520.4[ 3710.4| 856 1779.0] 1874.0| 3558.0] 3748.0
575| 1722.8| 1817.8]| 3445.6] 3635.6| 669| 1741.6] 1836.6| 3483.2| 3673.2|| 763| 1760.4| 1855.4| 3520.8| 3710.8| 857| 1779.2| 1874.2| 3558.4| 3748.4
576 1723.0] 1818.0] 3446.0| 3636.0|| 670| 1741.8] 1836.8] 3483.6| 3673.6|| 764| 1760.6| 1855.6| 3521.2| 3711.2| 858| 1779.4| 1874.4| 3558.8| 3748.8
577] 1723.2| 1818.2] 3446.4| 3636.4| 671| 1742.0] 1837.0] 3484.0| 3674.0| 765 1760.8| 1855.8| 3521.6[ 3711.6| 859| 1779.6] 1874.6] 3559.2| 3749.2
578| 1723.4| 1818.4| 3446.8| 3636.8| 672| 1742.2] 1837.2| 3484.4| 3674.4| 766| 1761.0| 1856.0] 3522.0[ 3712.0| 860| 1779.8| 1874.8| 3559.6| 3749.6
579] 1723.6| 1818.6] 3447.2| 3637.2|| 673| 1742.4| 1837.4]| 3484.8| 3674.8| 767 1761.2| 1856.2| 3522.4 3712.4| 861| 1780.0] 1875.0| 3560.0{ 3750.0
580| 1723.8| 1818.8]| 3447.6] 3637.6|| 674| 1742.6] 1837.6]| 3485.2| 3675.2|| 768| 1761.4| 1856.4| 3522.8| 3712.8| 862| 1780.2| 1875.2] 3560.4| 3750.4
581| 1724.0] 1819.0| 3448.0| 3638.0|| 675| 1742.8] 1837.8| 3485.6| 3675.6|| 769| 1761.6| 1856.6| 3523.2| 3713.2| 863| 1780.4| 1875.4| 3560.8] 3750.8
582| 1724.2| 1819.2] 3448.4| 3638.4| 676| 1743.0] 1838.0] 3486.0| 3676.0| 770| 1761.8| 1856.8] 3523.6| 3713.6| 864| 1780.6] 1875.6] 3561.2] 3751.2
583| 1724.4| 1819.4| 3448.8| 3638.8| 677| 1743.2] 1838.2| 3486.4| 3676.4| 771| 1762.0| 1857.0] 3524.0[ 3714.0| 865 1780.8| 1875.8| 3561.6| 3751.6
584) 1724.6| 1819.6] 3449.2| 3639.2|| 678| 1743.4| 1838.4]| 3486.8| 3676.8| 772| 1762.2| 1857.2| 3524.4[ 3714.4| 866 1781.0] 1876.0| 3562.0{ 3752.0
585| 1724.8| 1819.8]| 3449.6] 3639.6|| 679| 1743.6] 1838.6| 3487.2| 3677.2|| 773| 1762.4| 1857.4| 3524.8| 3714.8| 867| 1781.2| 1876.2] 3562.4| 3752.4
586| 1725.0] 1820.0] 3450.0| 3640.0|| 680| 1743.8] 1838.8]| 3487.6| 3677.6| 774| 1762.6| 1857.6| 3525.2| 3715.2| 868| 1781.4| 1876.4| 3562.8| 3752.8
587| 1725.2| 1820.2] 3450.4| 3640.4| 681| 1744.0] 1839.0] 3488.0| 3678.0| 775 1762.8| 1857.8] 3525.6| 3715.6| 869| 1781.6] 1876.6] 3563.2] 3753.2
588| 1725.4| 1820.4| 3450.8| 3640.8| 682| 1744.2] 1839.2| 3488.4| 3678.4| 776 1763.0| 1858.0| 3526.0[ 3716.0| 870 1781.8| 1876.8| 3563.6] 3753.6
589] 1725.6]| 1820.6] 3451.2]| 3641.2]| 683| 1744.4| 1839.4]| 3488.8| 3678.8| 777 1763.2| 1858.2| 3526.4[ 3716.4| 871 1782.0] 1877.0| 3564.0] 3754.0
590| 1725.8| 1820.8| 3451.6| 3641.6| 684| 1744.6] 1839.6| 3489.2| 3679.2|| 778| 1763.4| 1858.4| 3526.8| 3716.8| 872| 1782.2| 1877.2| 3564.4| 3754.4
591| 1726.0] 1821.0] 3452.0| 3642.0|| 685| 1744.8] 1839.8]| 3489.6| 3679.6|| 779| 1763.6| 1858.6]| 3527.2| 3717.2| 873| 1782.4| 1877.4| 3564.8]| 3754.8
592| 1726.2| 1821.2| 3452.4| 3642.4| 686| 1745.0] 1840.0] 3490.0| 3680.0| 780 1763.8| 1858.8| 3527.6| 3717.6| 874| 1782.6] 1877.6] 3565.2] 3755.2
593| 1726.4| 1821.4| 3452.8| 3642.8| 687| 1745.2] 1840.2| 3490.4| 3680.4| 781| 1764.0| 1859.0| 3528.0[ 3718.0| 875 1782.8| 1877.8| 3565.6] 3755.6
594| 1726.6]| 1821.6] 3453.2| 3643.2|| 688| 1745.4| 1840.4]| 3490.8] 3680.8| 782| 1764.2| 1859.2| 3528.4[ 3718.4| 876 1783.0] 1878.0| 3566.0] 3756.0
595| 1726.8| 1821.8| 3453.6| 3643.6| 689| 1745.6] 1840.6| 3491.2| 3681.2|| 783| 1764.4| 1859.4| 3528.8| 3718.8| 877| 1783.2| 1878.2| 3566.4| 3756.4
596| 1727.0] 1822.0] 3454.0| 3644.0|| 690| 1745.8] 1840.8] 3491.6| 3681.6|| 784| 1764.6] 1859.6]| 3529.2| 3719.2| 878| 1783.4| 1878.4| 3566.8] 3756.8
597| 1727.2| 1822.2] 3454.4| 3644.4| 691| 1746.0] 1841.0] 3492.0| 3682.0|| 785| 1764.8| 1859.8| 3529.6| 3719.6| 879| 1783.6| 1878.6| 3567.2| 3757.2
598| 1727.4| 1822.4| 3454.8| 3644.8| 692| 1746.2] 1841.2| 3492.4| 3682.4| 786| 1765.0| 1860.0] 3530.0[ 3720.0| 880| 1783.8| 1878.8| 3567.6| 3757.6
599| 1727.6| 1822.6] 3455.2| 3645.2| 693| 1746.4| 1841.4]| 3492.8| 3682.8| 787 1765.2| 1860.2] 3530.4[ 3720.4| 881| 1784.0] 1879.0| 3568.0| 3758.0
600] 1727.8| 1822.8| 3455.6| 3645.6| 694| 1746.6] 1841.6]| 3493.2| 3683.2|| 788| 1765.4| 1860.4| 3530.8| 3720.8| 882 1784.2| 1879.2| 3568.4| 3758.4
601 1728.0] 1823.0| 3456.0| 3646.0|| 695| 1746.8] 1841.8]| 3493.6| 3683.6|| 789| 1765.6| 1860.6| 3531.2] 3721.2| 883| 1784.4| 1879.4| 3568.8]| 3758.8
602| 1728.2| 1823.2] 3456.4| 3646.4| 696| 1747.0] 1842.0] 3494.0| 3684.0|| 790| 1765.8] 1860.8]| 3531.6| 3721.6| 884| 1784.6| 1879.6] 3569.2| 3759.2
603| 1728.4| 1823.4| 3456.8| 3646.8| 697| 1747.2] 1842.2| 3494.4| 3684.4| 791| 1766.0| 1861.0] 3532.0[ 3722.0| 885 1784.8| 1879.8| 3569.6] 3759.6
604| 1728.6| 1823.6] 3457.2| 3647.2| 698| 1747.4] 1842.4]| 3494.8| 3684.8| 792| 1766.2| 1861.2| 3532.4 37224

605) 1728.8] 1823.8| 3457.6| 3647.6| 699| 1747.6] 1842.6| 3495.2| 3685.2| 793| 1766.4| 1861.4] 3532.8[ 3722.8

38 COMPANY CONFIDENTIAL ISSUE 1 09/2004

Copyright © 2004 Nokia. All Rights Reserved.




RM-17
6(b) - RF Troubleshooting Instructions

NOKIA

Nokia Customer Care
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Frequency list NPL-2 GSM1900

CH

TX

RX

VCO TX

VCO RX

CH

X

RX

VCO TX

VCO RX

CH

X

RX

VCO TX

VCO RX

CH

TX

RX

VCO TX

VCO RX

512

1850.2

1930.2

3700.4

3860.4

606

1869.0

1949.0

3738.0

3898.0

700

1887.8

1967.8

3775.6

3935.6

794

1906.6

1986.6

3813.2

3973.2

513

1850.4

1930.4

3700.8

3860.8

607

1869.2

1949.2

3738.4

3898.4

701

1888.0

1968.0

3776.0

3936.0

795

1906.8

1986.8

3813.6

3973.6

514

1850.6

1930.6

3701.2

3861.2

608

1869.4

1949.4

3738.8

3898.8

702

1888.2

1968.2

3776.4

3936.4

796

1907.0

1987.0

3814.0

3974.0

515

1850.8

1930.8

3701.6

3861.6

609

1869.6

1949.6

3739.2

3899.2

703

1888.4

1968.4

3776.8

3936.8

797

1907.2

1987.2

3814.4

3974.4

516

1851.0

1931.0

3702.0

3862.0

610

1869.8

1949.8

3739.6

3899.6

704

1888.6

1968.6

3777.2

3937.2

798

1907.4

1987.4

3814.8

3974.8

517

1851.2

1931.2

37024

3862.4

611

1870.0

1950.0

3740.0

3900.0

705

1888.8

1968.8

3777.6

3937.6

799

1907.6

1987.6

3815.2

3975.2

518

1851.4

1931.4

3702.8

3862.8

612

1870.2

1950.2

37404

3900.4

706

1889.0

1969.0

3778.0

3938.0

800

1907.8

1987.8

3815.6

3975.6

519

1851.6

1931.6

3703.2

3863.2

613

1870.4

1950.4

3740.8

3900.8

707

1889.2

1969.2

3778.4

3938.4

801

1908.0

1988.0

3816.0

3976.0

520

1851.8

1931.8

3703.6

3863.6

614

1870.6

1950.6

3741.2

3901.2

708

1889.4

1969.4

3778.8

3938.8

802

1908.2

1988.2

3816.4

3976.4

521

1852.0

1932.0

3704.0

3864.0

615

1870.8

1950.8

3741.6

3901.6

709

1889.6

1969.6

3779.2

3939.2

803

1908.4

1988.4

3816.8

3976.8

522

1852.2

1932.2

3704.4

3864.4

616

1871.0

1951.0

3742.0

3902.0

710

1889.8

1969.8

3779.6

3939.6

804

1908.6

1988.6

3817.2

3977.2

523

1852.4

1932.4

3704.8

3864.8

617

1871.2

1951.2

37424

3902.4

71

1890.0

1970.0

3780.0

3940.0

805

1908.8

1988.8

3817.6

3977.6

524

1852.6

1932.6

3705.2

3865.2

618

1871.4

19514

3742.8

3902.8

712

1890.2

1970.2

3780.4

39404

806

1909.0

1989.0

3818.0

3978.0

525

1852.8

1932.8

3705.6

3865.6

619

1871.6

1951.6

3743.2

3903.2

713

1890.4

1970.4

3780.8

3940.8

807

1909.2

1989.2

3818.4

3978.4

526

1853.0

1933.0

3706.0

3866.0

620

1871.8

1951.8

3743.6

3903.6

714

1890.6

1970.6

3781.2

3941.2

808

1909.4

1989.4

3818.8

3978.8

527

1853.2

1933.2

3706.4

3866.4

621

1872.0

1952.0

3744.0

3904.0

715

1890.8

1970.8

3781.6

3941.6

809

1909.6

1989.6

3819.2

3979.2

528

1853.4

1933.4

3706.8

3866.8

622

1872.2

1952.2

3744.4

3904.4

716

1891.0

1971.0

3782.0

3942.0

810

1909.8

1989.8

3819.6

3979.6

529

1853.6

1933.6

3707.2

3867.2

623

1872.4

1952.4

3744.8

3904.8

717

1891.2

1971.2

37824

39424

530

1853.8

1933.8

3707.6

3867.6

624

1872.6

1952.6

3745.2

3905.2

718

1891.4

1971.4

3782.8

3942.8

531

1854.0

1934.0

3708.0

3868.0

625

1872.8

1952.8

3745.6

3905.6

719

1891.6

1971.6

3783.2

3943.2

532

1854.2

1934.2

3708.4

3868.4

626

1873.0

1953.0

3746.0

3906.0

720

1891.8

1971.8

3783.6

3943.6

533

1854.4

1934.4

3708.8

3868.8

627

1873.2

1953.2

3746.4

3906.4

721

1892.0

1972.0

3784.0

3944.0

534

1854.6

1934.6

3709.2

3869.2

628

1873.4

1953.4

3746.8

3906.8

722

1892.2

19722

3784.4

3944.4

535

1854.8

1934.8

3709.6

3869.6

629

1873.6

1953.6

3747.2

3907.2

723

18924

19724

3784.8

3944.8

536

1855.0

1935.0

3710.0

3870.0

630

1873.8

1953.8

3747.6

3907.6

724

1892.6

19726

3785.2

3945.2

537

1855.2

1935.2

3710.4

3870.4

631

1874.0

1954.0

3748.0

3908.0

725

1892.8

1972.8

3785.6

3945.6

538

1855.4

19354

3710.8

3870.8

632

1874.2

1954.2

3748.4

3908.4

726

1893.0

1973.0

3786.0

3946.0

539

1855.6

1935.6

3711.2

3871.2

633

1874.4

1954.4

3748.8

3908.8

727

1893.2

1973.2

3786.4

3946.4

540

1855.8

1935.8

3711.6

3871.6

634

1874.6

1954.6

3749.2

3909.2

728

1893.4

19734

3786.8

3946.8

541

1856.0

1936.0

3712.0

3872.0

635

1874.8

1954.8

3749.6

3909.6

729

1893.6

1973.6

3787.2

3947.2

542

1856.2

1936.2

3712.4

3872.4

636

1875.0

1955.0

3750.0

3910.0

730

1893.8

1973.8

3787.6

3947.6

543

1856.4

1936.4

3712.8

3872.8

637

1875.2

1955.2

3750.4

3910.4

731

1894.0

1974.0

3788.0

3948.0

544

1856.6

1936.6

3713.2

3873.2

638

1875.4

1955.4

3750.8

3910.8

732

1894.2

1974.2

3788.4

3948.4

545

1856.8

1936.8

3713.6

3873.6

639

1875.6

1955.6

3751.2

3911.2

733

1894.4

1974.4

3788.8

3948.8

546

1857.0

1937.0

3714.0

3874.0

640

1875.8

1955.8

3751.6

3911.6

734

1894.6

1974.6

3789.2

3949.2

547

1857.2

1937.2

3714.4

3874.4

641

1876.0

1956.0

3752.0

3912.0

735

1894.8

1974.8

3789.6

3949.6

548

1857.4

1937.4

3714.8

3874.8

642

1876.2

1956.2

3752.4

3912.4

736

1895.0

1975.0

3790.0

3950.0

549

1857.6

1937.6

3715.2

3875.2

643

1876.4

1956.4

3752.8

3912.8

737

1895.2

1975.2

3790.4

3950.4

550

1857.8

1937.8

3715.6

3875.6

644

1876.6

1956.6

3753.2

3913.2

738

18954

19754

3790.8

3950.8

551

1858.0

1938.0

3716.0

3876.0

645

1876.8

1956.8

3753.6

3913.6

739

1895.6

1975.6

3791.2

3951.2

552

1858.2

1938.2

3716.4

3876.4

646

1877.0

1957.0

3754.0

3914.0

740

1895.8

1975.8

3791.6

3951.6

553

1858.4

1938.4

3716.8

3876.8

647

1877.2

1957.2

3754.4

3914.4

741

1896.0

1976.0

3792.0

3952.0

554

1858.6

1938.6

3717.2

3877.2

648

1877.4

1957.4

3754.8

3914.8

742

1896.2

1976.2

3792.4

3952.4

555

1858.8

1938.8

3717.6

3877.6

649

1877.6

1957.6

3755.2

3915.2

743

1896.4

1976.4

3792.8

3952.8

556

1859.0

1939.0

3718.0

3878.0

650

1877.8

1957.8

3755.6

3915.6

744

1896.6

1976.6

3793.2

3953.2

557

1859.2

1939.2

3718.4

3878.4

651

1878.0

1958.0

3756.0

3916.0

745

1896.8

1976.8

3793.6

3953.6

558

1859.4

1939.4

3718.8

3878.8

652

1878.2

1958.2

3756.4

3916.4

746

1897.0

1977.0

3794.0

3954.0

559

1859.6

1939.6

3719.2

3879.2

653

1878.4

1958.4

3756.8

3916.8

747

1897.2

1977.2

3794.4

3954.4

560

1859.8

1939.8

3719.6

3879.6

654

1878.6

1958.6

3757.2

3917.2

748

1897.4

1977.4

3794.8

3954.8

561

1860.0

1940.0

3720.0

3880.0

655

1878.8

1958.8

3757.6

3917.6

749

1897.6

1977.6

3795.2

3955.2

562

1860.2

1940.2

3720.4

3880.4

656

1879.0

1959.0

3758.0

3918.0

750

1897.8

1977.8

3795.6

3955.6

563

1860.4

1940.4

3720.8

3880.8

657

1879.2

1959.2

3758.4

3918.4

751

1898.0

1978.0

3796.0

3956.0

564

1860.6

1940.6

3721.2

3881.2

658

1879.4

1959.4

3758.8

3918.8

752

1898.2

1978.2

3796.4

3956.4

565

1860.8

1940.8

3721.6

3881.6

659

1879.6

1959.6

3759.2

3919.2

753

1898.4

1978.4

3796.8

3956.8

566

1861.0

1941.0

3722.0

3882.0

660

1879.8

1959.8

3759.6

3919.6

754

1898.6

1978.6

3797.2

3957.2

567

1861.2

1941.2

3722.4

3882.4

661

1880.0

1960.0

3760.0

3920.0

755

1898.8

1978.8

3797.6

3957.6

568

1861.4

19414

3722.8

3882.8

662

1880.2

1960.2

3760.4

3920.4

756

1899.0

1979.0

3798.0

3958.0

569

1861.6

1941.6

3723.2

3883.2

663

1880.4

1960.4

3760.8

3920.8

757

1899.2

1979.2

3798.4

3958.4

570

1861.8

1941.8

3723.6

3883.6

664

1880.6

1960.6

3761.2

3921.2

758

1899.4

1979.4

3798.8

3958.8
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571| 1862.0| 1942.0] 3724.0] 3884.0| 665 1880.8| 1960.8] 3761.6| 3921.6| 759] 1899.6]| 1979.6] 3799.2| 3959.2
572 1862.2| 1942.2| 3724.4| 3884.4| 666 1881.0] 1961.0[ 3762.0] 3922.0| 760| 1899.8] 1979.8] 3799.6| 3959.6
573| 1862.4| 1942.4| 3724.8| 3884.8| 667| 1881.2| 1961.2[ 3762.4| 3922.4| 761] 1900.0] 1980.0] 3800.0] 3960.0
574| 1862.6| 1942.6]| 3725.2| 3885.2|| 668 1881.4| 1961.4| 3762.8| 3922.8| 762| 1900.2| 1980.2] 3800.4| 3960.4
575| 1862.8]| 1942.8]| 3725.6] 3885.6] 669 1881.6] 1961.6] 3763.2] 3923.2) 763| 1900.4| 1980.4| 3800.8| 3960.8
576] 1863.0] 1943.0) 3726.0] 3886.0|| 670 1881.8| 1961.8] 3763.6] 3923.6) 764| 1900.6] 1980.6] 3801.2| 3961.2
577| 1863.2| 1943.2| 3726.4| 3886.4| 671] 1882.0] 1962.0] 3764.0] 3924.0| 765 1900.8| 1980.8| 3801.6| 3961.6
578| 1863.4| 1943.4| 3726.8| 3886.8| 672| 1882.2| 1962.2 3764.4]| 3924.4| 766) 1901.0] 1981.0] 3802.0] 3962.0
579| 1863.6| 1943.6] 3727.2| 3887.2) 673| 1882.4| 1962.4] 3764.8]| 3924.8| 767| 1901.2] 1981.2| 3802.4| 3962.4
580 1863.8| 1943.8| 3727.6| 3887.6| 674| 1882.6] 1962.6] 3765.2| 3925.2| 768] 1901.4| 1981.4| 3802.8] 3962.8
581| 1864.0] 1944.0| 3728.0| 3888.0|| 675 1882.8| 1962.8| 3765.6] 3925.6| 769| 1901.6] 1981.6] 3803.2| 3963.2
582| 1864.2| 1944.2| 3728.4| 3888.4| 676] 1883.0] 1963.0[ 3766.0] 3926.0| 770| 1901.8| 1981.8] 3803.6| 3963.6
583| 1864.4| 1944.4| 3728.8] 3888.8|| 677| 1883.2] 1963.2 3766.4| 3926.4| 771| 1902.0] 1982.0] 3804.0| 3964.0
584| 1864.6| 1944.6] 3729.2| 3889.2) 678| 1883.4| 1963.4] 3766.8] 3926.8| 772| 1902.2]| 1982.2| 3804.4| 3964.4
585 1864.8| 1944.8] 3729.6| 3889.6| 679| 1883.6] 1963.6] 3767.2| 3927.2| 773] 1902.4| 1982.4| 3804.8]| 3964.8
586 1865.0| 1945.0] 3730.0[ 3890.0| 680] 1883.8| 1963.8] 3767.6| 3927.6| 774| 1902.6]| 1982.6] 3805.2| 3965.2
587| 1865.2| 1945.2| 3730.4| 3890.4| 681] 1884.0[ 1964.0[ 3768.0] 3928.0| 775| 1902.8]| 1982.8| 3805.6] 3965.6
588| 1865.4| 1945.4| 3730.8| 3890.8| 682| 1884.2| 1964.2] 3768.4| 3928.4| 776| 1903.0] 1983.0] 3806.0| 3966.0
589| 1865.6| 1945.6]| 3731.2| 3891.2|| 683] 1884.4| 1964.4| 3768.8] 3928.8| 777| 1903.2| 1983.2| 3806.4| 3966.4
590| 1865.8] 1945.8]| 3731.6] 3891.6|| 684] 1884.6] 1964.6] 3769.2]| 3929.2| 778| 1903.4| 1983.4| 3806.8| 3966.8
591| 1866.0| 1946.0] 3732.0] 3892.0| 685 1884.8| 1964.8] 3769.6| 3929.6| 779| 1903.6| 1983.6] 3807.2| 3967.2
592 1866.2| 1946.2| 3732.4| 3892.4| 686| 1885.0] 1965.0 3770.0] 3930.0|| 780| 1903.8| 1983.8| 3807.6| 3967.6
593| 1866.4| 1946.4| 3732.8| 3892.8| 687| 1885.2| 1965.2 3770.4| 3930.4| 781] 1904.0] 1984.0] 3808.0] 3968.0
594| 1866.6| 1946.6] 3733.2| 3893.2) 688| 1885.4| 1965.4] 3770.8] 3930.8| 782| 1904.2| 1984.2| 3808.4| 3968.4
595 1866.8| 1946.8| 3733.6| 3893.6) 689] 1885.6| 1965.6] 3771.2| 3931.2| 783] 1904.4| 1984.4| 3808.8] 3968.8
596| 1867.0] 1947.0] 3734.0] 3894.0|| 690 1885.8| 1965.8] 3771.6] 3931.6| 784| 1904.6] 1984.6] 3809.2| 3969.2
597 1867.2] 1947.2]| 3734.4| 3894.4| 691] 1886.0[ 1966.0[ 3772.0] 3932.0| 785| 1904.8] 1984.8]| 3809.6| 3969.6
598| 1867.4| 1947.4| 3734.8| 3894.8| 692| 1886.2| 1966.2] 3772.4| 3932.4| 786| 1905.0] 1985.0] 3810.0] 3970.0
599| 1867.6| 1947.6] 3735.2| 3895.2) 693| 1886.4| 1966.4] 3772.8| 3932.8| 787| 1905.2| 1985.2| 3810.4| 3970.4
600 1867.8| 1947.8] 3735.6] 3895.6| 694| 1886.6] 1966.6] 3773.2| 3933.2 788] 1905.4| 1985.4| 3810.8] 3970.8
601 1868.0| 1948.0] 3736.0[ 3896.0| 695 1886.8| 1966.8] 3773.6] 3933.6| 789] 1905.6| 1985.6] 3811.2| 3971.2
602 1868.2| 1948.2| 3736.4| 3896.4| 696| 1887.0| 1967.0[ 3774.0] 3934.0| 790| 1905.8| 1985.8| 3811.6]| 3971.6
603| 1868.4| 1948.4| 3736.8| 3896.8| 697| 1887.2| 1967.2| 3774.4] 3934.4| 791| 1906.0| 1986.0] 3812.0| 3972.0
604| 1868.6] 1948.6]| 3737.2| 3897.2| 698| 1887.4 1967.4] 3774.8]| 3934.8| 792| 1906.2| 1986.2]| 3812.4| 39724
605 1868.8| 1948.8] 3737.6] 3897.6| 699] 1887.6] 1967.6] 3775.2| 3935.2 793] 1906.4| 1986.4] 3812.8] 3972.8
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DC Supply Voltage Check

For a quick check of DC power supplies, refer to the diagram below. The RF power supplies
are generated in the UEM and can be measured either in the Small Signal Chamber or in the
Base Band Chamber.

The UEM output voltages can be measured at the respective resistors' / capacitors' pads
marked below in brackets, e.g. < C1234 >.

UEM
475V [4.6V..4.9V]
< C7516 > VR1 =I charge pump (VCP) |
278V [2.70V ...2.86V ]
<C7510 > VR2 =I Tx modulator (Vcc_ModOut) |
_.| TX buffer & EDGE ALCs (VRF_TX) |
278V [2.70V ...2.86V]
<R7516 > VR3 » VCTCXO (+VCC) |
—>| digital interface (VDIG) |
278V [2.70V ...2.86V]
<C7519 > VR4 =} Rx Front End (VRF_RX) |
—.| Bias & Rx CH filters (VF_RX) |
—>| RF controls (VPAB_VLNA) |
278V [2.70V ...2.86V ]
<C7517 > VRS =I PLL prescaler (VPRE) |
—>| phasing dividers of Rx (VLO) |
278V [2.70V ...2.86V]
< C7521 > VR6 » BB buffer (VDIG) |
278V [270V..286V]
< C7500 > VR? 16 mA [max. 20 mA] | vco (vee_vco) |
v 135V [1.32V..1.38V] | —
< R7511/C7516 > refRF01 100 UA =| bias reference (VB_EXT) |
135V [1.32V..1.38V
<R2901/C2901 > VrefRF02 [ ] »| bias reference (RXIINN, RXQINN) |
AND 100 uA |
< R2900/C2900 >
27V [2.95V..4.7V]
VBAT » Triple band PA |
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Appendix 6A: Test Points

Note: Since the test points for RH-37 and RM-17 are identical, the figures in this section are
corresponding to both products.

ISSUE 1 09/2004 COMPANY CONFIDENTIAL
Copyright © 2004 Nokia. All Rights Reserved.



RM-17
Test Points

NOKIA

Appendix 6A

Nokia Customer Care

Receiver test points

A9'L 12Ae7 00 A9'LdAL 1978700 A9'L dAL 1oA97 00 [nozlnge | [agzino | [Aol AO 1oA97 00
ap §'9-49id 1aMod pagold apg - Jaid 19m0d pagold aps's - joid 18mod paqoid (€0A) {1oA) (€oN) od
. - yoT T - YT v € ANVA | ZINVA | LINVA Siulodisa L
aps's - 9id Jamod peqold apyl +39id 19Mmod paqoid ZHNLL290°096) Aousnbaig ynduj ZHINLLL98'TY8L ouanbai jnduj ZHNLLLOY Y6 ouanbai nduj 799 TPUEID XLxd
ZHWL2/90°096) Kouanbai4 nduj ZHLZ/90°0961) fouanbaig nduj wgpo9 — Jamod induj wgpo9 — Jamod induj wgpo9 — Jamod induj snonupuoD Spon uoeledo
wgpo9 — 19Mmod nduj wgpo9 — Jamod induj 143 ooV vl ooV 143 09V XU Xy 10N oAy
bl 29V vl 29V 199 |suueyd X1/xXd 002 |suueyd X.1/xXd e |suueyd X1/Xy 006LWNSO pueg
199 5UBID XX 199 JoUUBLD X L/xal snonujuoy apoyy uonesado snonuuoy apoyy uonessdo snonupuod apoyy uonessdo T2 INVA TrodisoL
snonunuo apoyy uonesado snonujuoy apo uonesado xXd nun ARy xXd Hun ARy Xd nun dARY
X Jun ey X 1N 8ARdY 006LNSO pueg 008LNSO pueg 006WSO pueg
X4 _d_WNI (2 Xd_a WNI (@ X4 © NI o Ao | hozno | a0l A0 1ere1 00
ue: d aV OV
0061SO puea 006LNSO pued Xd~d dNI (1 SwurodiseL X¥ @ dNI (L swurodiseL X 97 dNI (1 L
juodisa) - jutodjsa ) (€OA) {OA) T€oN) o
108210 : 0082A°1NO - o suid pue €AINVA | ZINVA | LTINVA sjulodisa L
Buipjaiys [erow 002 [suueyd X 1/xy
10620/10624 00620/00624 E_%%m_ov snonunuoy SpoW uohessdo
EY) o £}
+C0RISIA OIS 10820/008.1 X1 xy Hun ARY
- £08L0/108LY con _IOA _2OA 108./2-1N0 INY 008LINSD pueg
ASEL 1297 00 «d GVNT LTINVA . € ._.Z%> € 1NV, € 2L LNVA Julodisa)
L€ | 1BuUUBYD X1/XY \
1sing = M@/EE (006/058NSO)
0 snonuiuoy | apoyy uopesado 1xy [noZlno | [A0lAo | [A9ZAO 12A27 00
Xy U eAY (€0A) {1oA) {€oN)
ue M (0081WSO) € ANVA | ZANVA | LINVA sjulodise
006NSO pues o I 1UUBYD X L/X
»C048I9IA (2
~Z04¥J2IA (L sjujodisa (006LNSD) snonupuoy apojy uonesado
£Xy Ix11 x4 N oAy
006NSO pueg
08,0/008. P julodysa)
€21 INVA ¥
«d VN1
ASEL 1oA97 00
L€ | 1BUUBYD X1/XY
18ing 8.4/70820/108.1
10 snonunuo) | apojy uonelssdo 008ZA-1NO
Xy 3N oY
¥2SLO/V 1S
006INSD pueg LLOJHIRIN
ALOAUIBIA jutodjsa
12520
9dA
908.0/L08.71 m\om%« / $08.1 QWM_W/O
Xd d NI Xd d dNI Xd O NI
50820/208.1 20821 0821
Xd d dNI Xd d WNI Xd O dNI
A0 19787 00
: (g sadeyo
" wgpeg — "dAy wgpeg - dAy wgpgg — "dAy | o er sqoud amnsisas
AST 1er870a AgL 1ere70a _ Uil painsesws ©'9)
dAy P00V dAL 0oV (0¥ p1Ing) Ly eud) :Jnoke] (wgp) jo1d (wgp) jo1d (wgp) joid | Jamod pagoid
ZHINLLL90°096) | ZHWL2.98'Z¥8L | ZHNLLLOY'ZY6 | Aouenbaid jndu)
199 | [ouueyd X1/Xy 199 | [ouueyd X1/Xy
wgpo9 — wgpo9 — wgpo9 — Jamod 1nduj
snonujuog | spop uonessdo snonujuog | spopy uonessdo
ars'z —Jold Jamod paqoid aro'z —Joid Jamod paqgoid apP0's’L —Jdid Jamod pagoid 143 jola) )
Xy nun Aoy Xy nun Aoy
ZHWL2290°096) | Aousnbai{ jndu| ZHNL.2298°Zr8L | Aouenbaiq indu| ZHINLL.9Y'Zr6 | Aousnbaid jndu| 199 _ 004 _ € | |suueyd X1/xXd
006LNSO pueg 006LNSO pueg
wgpo9 — Jamod nduj wgpo9 — Jamod ynduj wgpo9 — Jamod induj snonunuo) | apo uonesedo
xd_GVYN1 jutodysa) +d VN1 juodysa
14 ooV 4 ooV 142 ool Xd 1N 8AY
N8BT 19A87 00 N8BT 19A87 00 199 | [BuuBYD X1/Xd 00 | IduUUBYD XL1/Xd g | 1®uUBYD X1/XY 006LNSO _ 008LNSD _ 006NSD pueg
1€ | 1euueyd X1/xy 1€ | 1euueyD X1/xy snonunuo) | apojy uonesado snonupuo) | 8po uonessdo snonunuo) | apojy uonesado (pee4 euusjuy) INV Julodyse)
1s8ing TO 1s1ng 1O Xd JuN oAy X N eAnoy ] JuN oAy
snonunuo) | apop uonesedo snonunuo) | apojy uonessdo 006LNSD pueg 008LNSD puea 006So uea
X Jun ey X N aAloY oxu Jurodisar Zxa JuodiseL L x Py
006NNSD pueg 006NSO pueg
9MA julodysa) PUA julodysal

ISSUE 1 09/2004

COMPANY CONFIDENTIAL
Copyright © 2004 Nokia. All Rights Reserved.

44



NOKIA

Nokia Customer Care

RM-17

Test Points

Appendix 6A

EY TR AT LW

e m
L 23 il
(spueq
i |le pue sd1
y10q 1o} [ea1dAy)
v 50 N voon mm v ydei
apnydwy
ddA G271 xoiddy leubis

ZHWL 229070961 10 L 2/98'C¥8) L LLOY'TYE

Aousnbai4 jndu|

wgpo9 — Jamod ujQE_

o1 09V

1991000210 /€ | [oUUBYD XL/XH

jsing | epopy uonesedo

X win anpy

0061 NSO 10 00BLINSD 10 006WSD pueg
CEN Y

4w (b SiurodisaL

AT LR 5 supss (R

' . m
R AN (spueq pue sd|
Il 1o} [eoidAy)
shrvress  asweros IR L ydeio
ZHNL9 Aouanbai4
OPA8T’L 19sj0 0a
apnydwy
ddpy') leubls
ZHINLLL90'0961 10 1L2298'2¥8) ‘1229 Tr6 | Aouenbaid indu
wgpog — 1amod ndu|
oL 09V
1994000 10 LE | [duuBYD X1/XH
snonupuo) | apojy uonesado
xXd nun ARy
0061 NSO 40 008LINSO 10 006INSO pueg

Xy (T
Xy (1 sjulodysa)

S00Lr  pOOLF
IXd ~ OXd

[} o = e )

mﬁgs

s & =
omsll] =

EEEE =

oo ==

®

€25.0 €250 £25.0

’SOLO WO D SOLA WD [I4WO O 4N

fordh) orthy (forehy

1NV

AR 1M WEEE LT

. m
e ——
(spueq
LA Ile pue sd1
yi0q 1o} [e21dAy)
v e o0 mmm L ydeso
apnydwy
ddA z "xouddy |eubis

ZHINLLL90°0961 10 1L2298'2¥8) ‘L LLOV'TYE

Aousnbai4 nduj

wgpog — 18mod Indu|

vl 20V

19910 00Z 10 Z€ | 19UUBYD X L/X

jsing | epoyy uonesado

X wun oAy

0061 NSO 10 008+ NSO 10 006INSD pueg
D _SO1a WO @

I"soLa WO (1 spuodisa)

45

COMPANY CONFIDENTIAL
Copyright © 2004 Nokia. All Rights Reserved.

ISSUE 1 09/2004



RM-17

Appendix 6A: Test Points

NOKIA

Nokia Customer Care

tter test points

Transmi

00610081 THLOAA 006 THLOdA

006 U4y 13d

006 o1
3aQW

0061008} 421l 006 IN04Y

il

oop EE EEE

®

e

8T 19A27 00 ASE'L [ere7 00
1€ | 1puUBYD XL/XY 1€ | 1puueyd X1/XY
jsing | epopy uonesedo Jsing | epopy uonesedo
XL nun ey XL 2N ey
006NSO pueg 006NSO pueg
£4A Wodisel VoA wiodysal
U SOOI W i i =1 MO0l g ]
» Lo
[ 3
T = T =i
+ +
O £
L g :
v ot
i
o -7 M ——
130A | uodisa)
- . i e sy OS2 o L
o v
— f
X
1 m
{
oLd
006INSO
Jrmen
‘Ba
-
/i00S dors el ydeis
008 HIRdA 006 MIOdA | juiodise
51 r "
. T 5
oLd
006INSD
‘Bo
[—— udeio
006 EXLA 006 @XIA | julodisel
ovs mp
n e oy s 1
o 34 b
! L "
T i ¥
. |
s WY
! ; N W I
H l | .
i 011d
| 006NSO
7 ‘Bo
i /04008 10038 381 ydein
OXL | uiodisel
apop
jsing jsing uonesedo
XL XL | 1un eany
006} NSO 10 008LINSO 40 006NSO 006} NSO 10 008} NSO 10 006INSD pueg
(NO =39a3) lisd8 (440 = 3903) JSWO | UCRENPON

(o ping) Ly uo} anoke VXL

/

LvgA 0061 0081 ul4d

/

0061 008} GXLA

00610081 N0y

ANV

MAEISTN

dIXL
(62520)
INIXL

INOXL
(0€520)
dOXL

[2=7)

IN 0061008} Ul
d 00617008} Uy

A8T 18A87 00

25'E0'8L o o A9’ "dAL lere 0a
AD0'S  BUD
$00Z G34 EL A pLn_siogL W oS U g | [19uueyd X1/Xy 1€ | 1euueyd X1/xy
,
J,, [ 1sing | epoly uoneledo 1sing | epoyy uonesadg
L o XL wun ey XL N Ny
ﬁ . 0061/0081/006NSO pueg 0061SD pueg
‘ (21820) ZMA wiodiseL IvaA wiodysal
AP ] X v [ |
IRAL R a X 0 97
X 9z | 9z
X 0 0
X 0 0
wmww.v 2 (spueq pue sd XL XL i
ey lle 4o} jeordiy) o006k | 006/ | x¥ | xu | 006/ | (oAl | [xoAl | Dioal
S 5/51005 1005 oL ydeso 008, | 0S8 | 006L | 008L | 0S8
e 591053 WSO | WSO | WSD | WSO | WD
opnydwy 006}/ _
ddAwozs leubis 0081 006 €A | ZOA JOA
fue | [oneT 1omod XL L] || e = o <
wopuey | edAL eled XL UL | XL | exd | Zed | bl | INVA | INVA | INVA
19910 00Z 10 /€ 10 06} [suuByd X1/xd
jsing | 8poW uonesado 0064/008L 301 PUB 006 N0 ~Surod jseL
1Un AN
XL Wi enoy 008/Z SINPOIN Y2} MS EUUBIUY XLIEW
|_006}INSD 10 008} NSO 0 006WSD pueg
((s/ei.20) woxa
AAE.FEW diX1
£/21.23) WIXL
Giera)dpa | swiodsey (g/1) swulod 1s9] Jeplwsuel |

ISSUE 1 09/2004

COMPANY CONFIDENTIAL
Copyright © 2004 Nokia. All Rights Reserved.

46



NOKIA

Nokia Customer Care

RM-17
Appendix 6A

Test Points

wgp  + aqoid @ Jamod

wgp o + Swyo 0§ © Jemod

LIV adA] ejeq x1

g oA Jamod X

199 40 00/ [euuByD X1/XY

(1y0=06p3) HSND uone|NPop

1sing apoyy uonesado

XL nun eARRY

0061 10 0081 WSO pueg
W006L_008}F Uiy ¢

d006L7008L U4y L julodysa)

wgp + 2qoid © Jemod wgp + 2qoid @ Jemod wgp o+ aqoid ® Jemod peresuadwos Bil o 55507

wap z + SWyo 0§ @ Jemod wgp 9°12 + SWYO 05 ® Jomod wap 0Z + SWYO 0§ ® Jomod wgp 0z +'dAL | swyo 05 @ Jamod

LIV adA) eleq x1 LIV adA ejeq xL LIV adA) ejeq x1L LIV adA| eyeq x|

g [oAe7T Jamod X1 G |oA87 Jamod X1 [} |oAa7 Jamod X | [ |oA87 Jamod X1

199 40 00/ [euueyD X 1/XH 199 40 002 [euueyDd X1/XY 199 40 00L [ouUBYD X L/XY 199 40 00/ [ouUBYD X1/XY

(130=26p3) SO uone|npopy (130=6p3) SO uone|npopy (yo=96p3) SWO uonenpop (yo=9b6p3) SSND uone|npon

18ing apoy\ uonesado ising apojy uonesado jsing opojy uopesedo ising apojy uonesado

XL wun ooy XL nun eARRY XL N aAgeY XL Wun oY

0061 10 008} WSO pueg 0061 10 0081 WSO pueg 0061 10 0081 WSO pueg 0061 10 0081 NSO pueg

006170081 UI4y julodysa) 00610081304y julodysa) ANV julodysa) Bir-1s91 © 4y julodysa)
0061 008l T4LOdA 006 T¥LOdA 006 U4y 134 006 424l 0061 008LJ8J1 006 INOAY (06|, 00gL INO4Y

oo =

I == IaInnE
[—]

Elefely] \

\

wgp + aqoud @ Jemod

wgp z+ Swyo 0§ @ Jemod

LY odAL eleq XL

oL |oAe Jamod X

1€ 18UUBYD X1/XY

(10=06p3) YISO uoneNpoN

1sing apoy uonesedo

XL N aAReY

006WSO pueg
W006_ui3d ¢

d006 Uy "L Jutodjsa)

(0 piing) L eud| nokeq VXL

1vEA 0061 008} U4y

006} 008l GXIA

wgap + aqoud @ Jamod wgp + agoud © Jamod
wap z+ SWyo 0§ @ Jomod wep €'+ SWyo 0§ © Jemod
LY adA | eleq xL LIy odAL ejeq xL

oL |oAa7 Jamod X1 ol |[oA8T Jamod XL

1 [euueyD X1/XY /€ [euuBYD X1/XY

(1o=06p3) MSNO uonenpopy (1o=96p3) SNO uone|npopy
jsing apoly uonesedo 1sing apoyy uonesedo

XL nun eARRY XL 1N eARRY

006INSD pueg 006WSD pued

006 U4y jutodysa) 006 N0y julodysa)

OX1 \
006 GXIA €4A “d 006 Uiy

N 006 _Ul4d

LNV

«L04HIBIN

dIXL
(62520)
NIXL

INOXL
(0£520)
dOXL

CdA

IN 00610081 U4y
d 00647008} UI4Y

wgp  + aqoid @ Jemod
wgp €2+ Swyo 0 @ Jamod
31\ odA) ejeq x1

oL [8A87 Jamod X

A [ouueyd X1/xd

(4o=296p3) SSWO uoneInpop
18ing apoyy uonesedo

X1 un aARdY

006NSO pueg

1INV julodysa)

pelesuedwon By o sasso]

wapez+ dAL wyo 0§ ® Jemod
LI odAL eleq xL

oL [oAe Jamod X1

1€ [ouuBRyD X L/XY

(yo=06p3) SO uone|npop
1sing apoy uonelsadQ

XL N ooy

006WSO pueg
Bir-isoL ® 4y Jujodisay,

‘Juswainseaw Jamod sWyQ 0G dY} YIM Juswainseaw
ay} 0} a|qesedwod aq [|eys agoid ay} yum pajosiap sjusuodwod Aay 8y} Jo sasso| Jo sules “Ajuo yead ayj je swyo (j) 0/ Yim agolid e jo sueaw Aq sjuiod }s8} 8y} Je sjuswainseaw Jamod

(£/2) syuiod 1se] Jepiwisuel|

47

COMPANY CONFIDENTIAL
Copyright © 2004 Nokia. All Rights Reserved.

ISSUE 1 09/2004



RM-17
Test Points

NOKIA

Appendix 6A

Nokia Customer Care

wgp aqoud @ Jamod
wgp 8- Gl - SWYo 0§ @ Jomod
LIV adA] ejeq x1
oL |eAeT Jemod X1
1€ [ouUBYD X 1/XY
(uo=06p3) ¥sSd-8 uonejnpopy
ising apo uonesedo
XL nun eARRY
006WSO pueg

W006 U3y ¢
d006 Ul L Jurodysay

wgp aqoud @ Jemod
wep 8- G- SWYo 05 @ Jamod
LY odA) eleq xL.

oL |oAa7 Jamod X1

i€ [ouuByD X 1/XY

(uo=abp3) MSd-8 uone|npoy
1sing apoy uonesado

XL nun ey

006WSO pueg

006 uI4¥ julodysa

wgp + aqoud @ Jamod
wap 8'sz + sSwyo 0§ @ Jemod
LY adA) ejeq x1

oL [oAeT Jamod X1

1€ [oUUBYD X 1/X¥

(uo=06p3) ¥Sd-8 uone|Npop
1sing apo|y uonesado

XL N oAy

006NSD pueg
0067IN0y jurodisoy

wap 2q01d ® Jemog wgp aqoid @ Jemod wap + 2qoud @ Jemod wgp  + 2qoud @ Jemod poresusdwoo Bl Jo 595507
wapoL- 8- SWUO 05 D Jomog wgpg- oL~ Swyo 05 ® Jemod wap L€z + Swyo 05 ® Jemod wap gz + Swyo 05 ® Jemod wap gz + swyo 05 ® Jemod
™ 5k e1eq XL LY adA| eleq xL LY adf | eleq xL LIV odAL eleq x1L LY adA) ejeq xL
S JoneT Jomod X1 S [9A87 JaMOd XL S |eAe Jamod X1 S 19A87 Jamod XL S [9A97 Jamod X1
19910 00 JBUURLD XLUXY 199 40 00L [euueyd X1/Xy 199 10 00L JoUUBYD X L/XY 199 10 00L [ouUBYD X L/XY 199 10 0L [oUUBYD X L/XY
(Uo=3bp3) isd 8 Uonenpon (uo=06p3) %Sd-8 uone|npop (uo=06p3) ySd-8 uone|npopy (uo=06p3) %Sd-8 uone|npop (uo=06p3) ySd-8 uonenpop
g SPOI Uoneiado 1sing apop uopesado 1sing apop uonesado 1sing apoj uonessdo ising apoj uogesado
XL N oAy X1 1N 8ARoY X1 NN eAnoY X1 nun aARY XL Jun dARY
006110 0081 iSD oueg 0061 10 0081 WSO pueg 0061 10 008} NSO pueg 0061 10 0081 WSO pueg 0061 10 0081 WSO pueg
0080031 Uty - Jujodisay 00617008} uldy Jutodisay 0061700817303y uodisa) ANV Juodisa) Bir-isoL ® 4y Jujodysay
(sing) AO'Z abeyop 00617008} THLOdA 006 TYLOdA 006 UdY 134 006 J21I 0061 008L 431 006 INOAY (gL 008L IO
LY adA) ejeq xL 3JA0N \
oL | r19ne7 1emog x 1
19910002 | IoUUBYD X1/XY ANV
(uo=06p3) ¥Sd-8 uonejnpojy
1sing | epopy uonesedo
XL wun ey
0061 40 0081 WSO pueg LLOMIRIN eI TN
TGZNO8 pue
2O Jo 85ED Ul Spueq LY adA) ereq xL
NSO 4ayB1y 10} 006 Jau N 0 | 1one semod X1
% ﬂ”MJ_ 19910 00/ 10 /€ | [BUUBYD X1/XY
(LNO8) 00610081 011 julodysay dIXL (uo=96p3) MSd-8 uone|npop
] (625.20) 1sing | epo uonessdo
(sing) A 26’1 abejjon o WIXL XL N ey
biv | edAiEeaxL [ g 0061/0081/006NSO pueg
0L | [9A87 19mod X B m_m_w 3AON juiodysa]
26 | 1Puvew XUy g 000¢Q & 00820 0| :_u\u_nmwwv
(uo=abp3) ySd-8 uone|npop @
jsing | epoyy uonesedo ° 2} w% ﬁ dOX1
XL W SAY gl g m e Ead JN 29N
ue:
%i% — \ \ IN 006_UIEN N 00610081 Uiy
006 3211 Jutodisal (0'v pIng) Ly eudp snokeq WXL LVEA 006l 008L UM 0061 0081 GXLA 006 GXLA €4A “d 006 U4y d 006170081 uldy

wgp + aqoud @ Jemod pejesuaduwioo Bif o sasso
wgp 5V + SWyo 05 ® Jemod wapgyz+ 'dAL | swyo 0g ® Jemog
LY odAL elea x1 LY adAL eleq xL

oL |oAa7 Jamod X1 ol |oA®7 Jamod X1

€ [ouuBYD X1/XY I [oUUBYD X 1/XY

(uo=06p3) MSd-8 uone|npop (uo=0bp3) ¥Sd-8 uone|npopy
1sing apojy uonesadQ 18ing apo uonesado

XL 3N eAloY XL [ENEY

006NSD pueg 006NSO pueg

ANV julodisa) Bir-150L ® 4 julodisa)

‘Juswainseaw Jamod swyQ 0S Y} Yim juswainsesw

8y} 0} a|qesedwod aq |leys aqoid ay} yum pajoajep sjusuodwod Aay 8y} Jo sasso| Jo sules) "Ajuo yead ayj je swyQ (j) 0.1 Yum aqoud e jo sueaw Aq sjuiod }s8} ay) Je sjuswainseaw Jamod

ISSUE 1 09/2004

COMPANY CONFIDENTIAL
Copyright © 2004 Nokia. All Rights Reserved.

48



NOKIA

Nokia Customer Care

RM-17

Test Points

Appendix 6A

Synthesizer test points

‘pakonsap aq |m Jaydwe Jamod ayy
9SIMIBY)0 ‘apow snonuiuod X 1 Buneanoe
1161 10d 159UBIY BU} 1099S 0} 8180 e |

“a|qissod juswainsesw
1amod joexa oN ‘Buijdnod aanoedes

B

®

(==

= e (o oy
IEEEIEEE =
= ] ,
=] E 00847 |
ﬁgg <% ©°9
=
> =
S =pe=lp 006 g

»
fezz| 26 [

yum agoud [eroads ayj Buisn painses|y SaJoN
(wapsz+ge-
= abuel -oads)
wapo ~ wgpo ~ wapo ~ jore
ZHIN9'6/6E | ZHWP'00/E | ZHWY 0ZvE Aousnbal4
018 (5] 715 | 18uueyD XL/XY
snonunuo) | apojy uonesadQ

Xy | XL XL Wun Y
006LWSD |  006LWSD |  008LNSD pueg
INOOIOA julodysa)

‘pakonsap aq |m sadwe 1omod ayy
9SIMIBY}0 ‘apow snonunuo) X1 Buneanoe

4161 10d 188UB1y 8y} 103]8s 0} a1ed BXEL sloN
N9E ~ NST~ NEL~ 1945700
ZHN9'6.6E | ZHINY'00ZE | ZHWYOZVE Rousnbaiy
018 215 215 | 1Puueyd X1/Xd
'SNoNuRuO) | epojy uoneisdo

XY | XL | XL JUN 9ARRY
006LWSO | 006LWSO | 008LNSD pueg
0JAJ0 A juodisal
AST | AL A0 SBEjIoA DV
€201 | 05} | ¥20L- (anjen) D4V
Aue |auueyd X1/Xy
snonupuod PO Co_—mhmmo
Xd U BAIY
Jinejep pueg
(OX919A 30 9A) 04V julodisay

LY 188700

unejep | jauueyd X L/XY

SNONURUOY J0 }siNg | epojy uonelado

Xd e

(006mSS) HNEIEP pueg

[ [ LAA julodysa)

N8LT A8LT N8LT 12A87 00

WNep | 1BuUByD X L/XY

snonunuo) 10 3sing | apojy uonesado

xd 3N BAY

(00sWNSD) WNEIP pueg

LA SH¥A €A julodjsa)

7104y

- ﬁﬁq
(2062/20629) (zooLr

) Leugsngdy

(Lo0Lr) MOsng4y

(eooLr

) elegsng-y

EriEEDL
ooz s b

IO THDRE M AN IMD  Agd ) E

e o

Leugsng4y
"
| ejegsngy
|
n
|
| RIGEGEEEN
i aiditieg _n}_.n.__ wny i ydesn
apnydwy
AT~ leubis
unegep | jeuueyd X1/xy
jsung | spopy uonesado
Xy nun ooy
(0S8NSO 10 00BNSO) HiNeyp pueg
Leugsng4y ‘eledsng4y NIosng4y jutodysal

= Gl Gl ol
ZHIN 92 OXOLOA JO 9A
SHA VAN EEA 6 oxo10A (1L0629) 04V

(0'¥ PING) Ly eud| :3nohe

LOJHIRIA

% , (00620) LYA
i
B A 7

ZHO GV " €
NOODA

(€06.20)
OOAJO A

(pajdnoo Qv ‘4dg/wyono L ‘X0l @qoid aaissed yum painseaw

TEARI
L EOOE OO 49 % pu) sudgiiN

pec [

m
m AWEER
Hd-Hd 13
_.—_1.313 1= 2
i 13
[ ETTY I sl g | ; u_....&___ . m ydein
ZHN9Z Aouanbaig
AL 19840 0a
apnydwy
ddawogs leubls
uneyep | jouueyd X1/XY
snonupuo) | apojy uonessdo
Xd nun aARRY
neyep pueg
(X11943¥) N0 OXOLIA jutodysay

49

COMPANY CONFIDENTIAL
Copyright © 2004 Nokia. All Rights Reserved.

ISSUE 1 09/2004



	6(b) - RF Troubleshooting Instructions
	General Information on RF Troubleshooting
	Test environment
	Test conditions

	Receiver Verification and Troubleshooting
	General instructions for RX troubleshooting
	Measuring RX I/Q signals using RSSI reading
	Measuring RX performance using SNR measurement
	Measuring front-end power levels using spectrum analyzer
	Measuring analogue RX I/Q signals using oscilloscope

	Fault finding chart of the receiver

	Transmitter
	General instructions for TX troubleshooting
	GSM900 transmitter
	General instructions for GSM TX troubleshooting
	Fault finding chart for GSM900 transmitter

	GSM1800 transmitter
	General instructions for GSM1800 TX troubleshooting
	Fault finding chart for GSM1800 transmitter

	GSM1900 transmitter
	General instructions for GSM1900 TX troubleshooting
	Fault finding chart for GSM1900 transmitter


	Synthesizer
	General instructions for synthesizer troubleshooting
	Checking synthesizer operation
	Fault finding chart for PLL synthesizer
	Frequency tables
	GSM900 (including EGSM900)
	GSM1800
	GSM1900


	DC Supply Voltage Check

	Appendix 6A: Test Points
	Receiver test points
	Transmitter test points
	Synthesizer test points




