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H Introduction to RF troubleshooting
All measurements should be done using:

* spectrum analyser with a high-frequency high-impedance passive probe (LO-/reference frequencies and RF
power levels)
¢ oscilloscope with a 10:1 probe (DC-voltages and low frequency signals)

Caution: A mobile phone WCDMA transmitter should never be tested with full Tx power, if there is no
possibility to perform the measurements in a good performance RF-shielded room. Even low power

WCDMA transmitters may disturb nearby WCDMA networks and cause problems to 3G cellular phone

communicationin wide area. WCDMA Tx measurements should be performed at leastin an RF-shielded
box and never with higher Tx power level than 0 dBm! Test full WCDMA Tx power only in RF-shielded
environment.

Also all measurements with an RF coupler should be performed in RF shielded environment because
nearby base stations can disturb sensitive receiver measurements. If there is no possibility to use RF
shielded environment, it should be checked that there are no transmissions on the same frequencies
as used in the tests.

The RF section of the phone is build around two RF ASICS: Rx ASIC N7500 and Tx ASIC N7501. There are also two
PA’s on board, one for GSM (N7502) and another for WCDMA (N7503).

The WCDMA PA needs variable supply voltage to work properly and therefore there is a switched mode power
supply component (N7504) added to the PWB.

Please note that the grounding of the PA module is directly below the PA module. Therefore, it is difficult to
check or change the module.

Most RF semiconductors are static discharge sensitive! ESD protection must be taken care of during repair
(ground straps and ESD soldering irons). N7501, N7500, both PAs and SMPS are moisture sensitive, so parts must
be pre-baked prior to soldering.

In addition to key components, there are lot of discrete components (resistors, inductors and capacitors) which
troubleshooting is done mainly by checking if the soldering of the component is done properly.

Capacitor can be checked for shorts and resistors for value by means of an ohmmeter, but be aware in-circuit
measurements should be evaluated carefully.

Keep in mind that all measured voltages or RF levels depicted in the service manual are rough figures. Especially
RF levels vary because of different measuring equipment or different grounding of the probe used. All spectrum
analyser measurements in this manual are made with a Fluke PM9639/011 10:1 (500 ohm) probe. It is
recommended that a similar kind of probe is used for all troubleshooting measurements.

When using an RF probe, use a pair of metallic tweezers to connect the probe ground to the PWB ground as
close to the measurement point as possible. If measurements are performed in a product specific module jig,
then “GND” pads should be used for the probe ground.

For additional RF troubleshooting instructions, see Appendix A. These instructions include descriptions/
instructions for RF self-tests as well as troubleshooting instructions for various fault cases.

B RF key component placement
The RF section of the phone is build around two RF ASICs: Rx ASIC N7500 and Tx ASIC N7501.

There are also two PAs on the board, one for GSM (N7502) and one for WCDMA (N7503). The WCDMA PA needs
variable supply voltage to work power efficiently and therefore there is a Switched Mode Power Supply (SMPS)
component (N7504) added to the PWB.
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B Troubleshooting test point locations
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Figure 2 Test point locations for spectrum analyzer
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Test points for oscilloscope
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Figure 3 Test points for oscilloscope - bottom
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B Receiver troubleshooting

Introduction to Rx troubleshooting

Rx can be tested by making a phone call or in the local mode. For the local mode testing, use Phoenix service
software.

The main Rx troubleshooting measurement is RSSI measurement. This test measures the signal strength of the
received signal. I and Q branches can be measured separately. For GSM RSSI measurement, see GSM Rx chain
activation for manual measurements / GSM RSSI measurement (Page 1-10), and for the same measurement
in WCDMA, see WCDMA RSSI measurement (Page 1-12).

In GSM, the input signal can be either a real GSM signal or a (W signal that is 67.771kHz up from the carrier
frequency.

For service tool usage instructions, refer to section Service Tools and Service Concepts.

See Also
¢ WC(DMA Rx chain activation for manual measurement (Page 1-11)

GSM Rx chain activation for manual measurements / GSM RSSI measurement

Context

RSSI signal measurement is the main Rx troubleshooting measurement. The test measures the strength of the
received signal.

Iand Q branches can be measured separately. In GSM, the input signal can be either real GSM signal or CW signal
thatis 67.771kHz up from the carrier frequency.

Steps

1. Start Phoenix service software.

2. From the Testing menu, choose GSM and RSSI Reading.

3. Set the RF signal generator for channel frequency +67.771kHz (W mode with -80dBm signal.
Alternatively set cellular tester downlink channel to the appropriate channel.
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4. In the RSSI Reading window, select the appropriate band and channel.

J Operating made: IL::u:aI j Bead | [ Change witl
| Band: [G5M 900 =] || Monitor Chanrel: [37 942 400000
‘ Operation Mode: IEurst vI J F=/T= Chanrel: |37 942 41

[& RSSI Reading ==

beasuing mode———— — Reading mode

1+ Sum vectar
O branch
| branch

* Conbinuous
" Once

R55I level: -116.52 dBm

Start Eirigh | LCloze

Figure 5 RSSI Reading window
5. To start measurement/activate GSM Rx chain, click the Start button.

Results
RSSI reading values of the selected band and channel are displayed.

W(DMA Rx chain activation for manual measurement

Steps
1. Start Phoenix service software.
2. From the Testing menu, choose WCDMA and Rx Control.

Product Flashing | Testing Tuning Tools ‘Window Help

rode:; IL::u:aI GM . ) o Deat

ADC Reading
Audio Control
Aukocaller
Bluetooth Locals

Fx Pawer Measurernent
T Conkral

Figure 6 Activating Rx Control window in Phoenix
3. In the Rx Control window:
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Figure 7 Rx Control window

¢ From the AGC Mode pane, select Algorithm.

¢ Set Channel to 10700.

e Set AFC Algorithm to OFF (Default = OFF).

Next action

When settings are ready, click Start to activate them.
If settings are changed later on (for example, you give a new channel number), you will need to click Stop and

Start again.

Note: Clicking Stop also disables Tx Control if that was active!

W(DMA RSSI measurement

Before you begin

WCDMA Rx must be activated before RSSI can be measured. See WCDMA Rx chain activation for manual

measurement (Page 1-11).

Steps

1. From the Testing menu in Phoenix, choose WCDMA -> Rx Power Measurement.
2. In the Rx Power Measurement window, choose the following settings:

e Mode: RSSI

¢ (ontinuous Mode

Page 1-12

Company Confidential

Issue 1

Copyright ©2005 Nokia. All Rights Reserved.



RM-84/99 NOKIA

RF Troubleshooting and Manual Tuning Guide Nokia Customer Care
ting mode; IL-:u:aI j Read | [T Change with Reset
I

T4 Rx Power Measurement o ]

keasurement 5ettingz

Mode: IHSSI "’I Diuratian: |1 E:

v Continuous Mode Fesult:  -101.65625

Eitists || Cose | Help

3. To perform the measurement, click Start.
B Transmitter troubleshooting
General instructions for Tx troubleshooting

Context

¢ Tx troubleshooting requires Tx operation.

¢ Do not transmit on frequencies that are in use!

¢ Transmitter can be controlled in the local mode for diagnostic purposes.

¢ The most useful Phoenix tool for GSM transmitter testing is "RF Controls"; in WCDMA transmitter testing the
best tool is "Tx Control".

¢ TxIQ tuning and Tx power tuning can be also used in some cases.

e Remember that retuning is not a fix! Phones are tuned correctly in production.

The first set of steps instructs how to assemble the test setup. This setup is general for all Tx troubleshooting
tasks.

Alternative steps provide specific troubleshooting instructions for Phoenix service software. The first section is
for the EGSM900/GSM1800/GSM1900 bands and the latter for WCDMA.

Caution: Never activate the GSM or WCDMA transmitter without a proper antenna load. There should
be always 50 ohm load connected to the RF connector (antenna, RF-measurement equipment or at
least 2 watts dummy load), otherwise GSM or WCDMA PA may be damaged.

Steps
1. Connect a test jig to a computer with a DAU-9S cable or to a FPS-8 flash prommer with a modular cable.
Make sure that you have a PKD-1 dongle connected to the computer's parallel port.

2. Connect a DC power supply to a product-specific module jig.
Note: When repairing or tuning a transmitter, use an external DC supply with at least 3 A current
capability.
Set the DC supply voltage to 3.9 V and set the jumper connector on the test jig's reg.pass switch to
“ON” position.

3. Connect an RF cable between the RF connector of the product-specific module test jig and measurement
equipment or alternatively use a 50 ohms (at least 2 W) dummy load in the module test jig RF connector,
otherwise GSM or WCDMA PA may be damaged.

Note: There are three antenna connectors in the module jig:

e one for GSM
e one for WCDMA
¢ one for Bluetooth
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Make sure that all connections are made to the correct RF connector.

Normally a spectrum analyser is used as measurement equipment.

Note: The maximum input power of a spectrum analyser is +30 dBm.

To prevent any damage, it is recommended to use 10 dB attenuator on the spectrum analyzer input.

4. SetTxon.

i Setthe phone module to the test jig and start Phoenix service software.
il Initialize connection to the phone. (With FPS-8 use FBUS driver when using DAU-9S and COMBOX driver).
iii  From the File menu, choose product: File -> Choose Product -> xx-x* (* = type designator of the phone).
iv  From the toolbar, set Operating mode to “Local”.

Alternative steps
e EGSM900/GSM1800/GSM1900 troubleshooting
i From the Testing menu, activate the RF Controls window: Testing -> GSM -> RF Controls .

Product  Flashing | Testing Tuning Tools  WWindow  Help
mode: [Local IR
WIZDME k R551 Read
ADC Reading SMR Measurement
Audio Control

Autocaller
Bluekooth Locals
Call Test

ii In the RF Controls window:

e Select band “GSM900” or “GSM1800” or “GSM1900” (Default = “GSM900”).

e Set Active unit to “Tx” (Default = “Rx”).

¢ Set Operation mode to “Burst” (Default = “Burst”).

e Set Tx data type to “All1” (Default = “All1”).

e Set Rx/Tx channel to 37 on GSM900 band or 700 on GSM1800 band or 661 on GSM1900 (Defaults).
¢ Set Edge to “Off” (Default).

e Set Tx PA mode to “Free” (Default).

e Set power level to 5 (Default = 19) on GSM900 or to 0 (Default = 15) on GSM1800 or GSM1900.
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Figure 8 RF Controls window
e WC(DMA troubleshooting

i From the Testing menu, activate the Tx Control window:Testing -> WCDMA -> Tx Control .

luct  Flashing Testing Tuning Tools ‘Window Help

I b ;
= |Local a3M L ........ Ho Bl et

WD, Rz Conkrol
A0C Reading
Audio Cantral

Rx Power Measurement

Autocaller

Bluekooth Locals

ii In the Tx Control window:

¢ Select the Algorithm mode tab.

e Set Start level to “0” dBm (Default = “0”).

e Set Step size, Step count and Sequence to “0” (Default = “0”).
e Set Scrambling code class to “LONG” (Default = “LONG™).

e Set Scrambling code to “16” (Default = “16”).

e Set DPDCH Code number to “0”, Code class to “2” and Weight to “15” (Defaults).

¢ Set DPCCH Code number to “0”, Code class to "2" and Weight to “8” (Defaults).

e Set Channel to 9750.
e (Check the "DPDCH enabled" checkbox (Default).
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Figure 9 Tx Control window

Next action
When settings are done, click “Send” to enable them.
If you change the settings (e.g. give a new channel number), you need to click “Stop” and “Send” again.

Checking antenna functionality

The main antenna has two separate antenna elements: GSM and WCDMA.
Note: RM-99 only has the GSM antenna element.

In the GSM antenna, there is one Feed and two GND contacts.

In the WCDMA antenna, there is one Feed and one GND contact.

The contacts of the GSM antenna are separated in the (RDC = 0 ohm) short-circuit. The contacts of the WCDMA
antenna are in the (RDC = 0 ohm) short-circuit.
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GSM
GND Feed

12 Bos yivew

Figure 10 Feed and GND spots of the main antenna

The antennais functioning normally when the contacts function (RDC = 0 ohm) and the antennaiis visually intact.

BT antenna

BT antenna has one Feed and two GND contacts. The antennais functioning normally when the contacts function
(RDC = 0 ohm) and the antenna is visually intact.

Antenna element

Feed pin GND pin
Figure 11 BT antenna

B RF tunings

Introduction to RF tunings

Phone RF is tuned in production. There is no reason to do the re-calibration unless:
¢ One or more of the RF components is changed
¢ FLASH memory chip (D3000) is changed or otherwise corrupted.
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Note: RF calibration is always performed with the help of a product-specific module jig, never with
an RF coupler. Using an RF coupler in the calibration phase will cause a complete mistuning of the RF
side.

Important: After RF component changes, always use autotuning. Manual tunings are only required
in rare cases.

Cable and adapter losses

RF cables and adapters have some losses. They have to be taken into account when the phone is tuned. As all
the RF losses are frequency dependent, the user have to be very careful and understand the measurement setup.
The following table presents the RF attenuations of the product-specific module jig:

Band Attenuation

GSM900 0.3dB
GSM1800 0.4dB
GSM1900 0.5dB
W(DMA 2100 0.8dB
RF autotuning
RF autotuning

Before you begin
For information on the recommended test set-up, refer to the corresponding information on PWS/NOL.

Before you can use the auto-tune feature, the GPIB driver from the GPIB card vendor must be installed and
running.

The autotune .ini file must be in a correct place: C:\Program Files\Nokia\Phoenix\products\xx-x*
\autotune_xx-x*.ini (*= indicates the type designator of the phone, e.g. RM-1)

Context

RF autotuning is performed with the aid of Digital Radio Communication Tester. Autotuning covers all RF tunings
that are needed to perform after RF component repairs.

Note: Do not perform RF autotuning without a proper reason. Phones are tuned in production and an
RF tuning may be performed only after component repairs or if the RF tuning information is lost.

Steps
1. Connect the communication tester to the GPIB bus.
2. Start Phoenix service software.
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3. From the Tools menu, choose Options -> GPIB Card.
File Edit Product Flashing Testing Turing | Tools ‘Window Help

j Fe Fault Log
Label Prinking

J O perating mode: IL::u:aI

PPCiFault Log Archive 2 Send

Cipkions Fault Log Settings

Certificate Reskore JEv-1 InFnrmati%

CU-4)Terminal Current Consurmption Label Printing Configuration
Secure Watchdag Timer Product Location

Product Palling

R Tuning Channel

Smark Card Ackivatar

4. Inthe Card Type line, select CEC8BIt, then click Start.
After clicking Start, the name of the communication tester appears in the list of found Listeners.

% GPIB Card : -0l x|
Card Details
Card Number | GEBIP Address |Ean:| Type |
0 1T | CEC 8Bt
Ligteners
P Address Sec Address Identity
2a 1] Fohdet:Schwarz, ChL 200-1100.0002.02 103211 2500

Start Cloze Help

5. To specify the cable loss from module jig to the communication tester, choose "Set Loss" from the Tuning
menu.

File Edit Product Flashing Testing Tuning Tools  Window  Help
a5 3
= MWD& 3
Auto-Tune

Energy Management | !

ambient Light Sensor Calibration
RF Channel Filker Calibration
Temperature Sensar Calibration

J Operating mode: IL::u:aI
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6. Inthe Set Loss window, click the Jig tab and select the right jig for the phone.

14 Set Loss 10l =]
Cable Jig | F'rcn:luctl
Frequency / Hz | Loss / dB

7400000 0.27

942400000 0.28

1747800000 1.00

1842800000 0.99

MJ5-37 |
Add... |Bemwe|
Open | Save | Cloze Help
7. (ick the Cable tab and add the extra cable attenuation.
(el
Cable | Jig I Product I
Frequency f Hz Lozs / dB
83600000 3
281800000 3
897400000 3
942400000 3
1747800000 3.5
1842800000 37
1880000000 3.5
1350000000 4
1360000000 4
2140000000 39
Open Cloze Help
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8. To start autotuning, choose Auto-Tune from the Tuning menu.

File Edit Product Flashing Testinnguning Tools  “indow  Help

G5M »
= WICDMA, »

Sek Loss [!

Energy Management

ambient Light Sensor Calibration
RF Channel Filter Calibration
Temperature Sensor Calibration

J Operating mode: IL::u:aI

9. Inthe Auto-Tune window, click Options.

10. Inthe Auto-Tune options window, see that the "Enable showing of messages" check box is checked, then
click OK.

Auto-Tune options il

— Liogging

Fiesult file location: II::"sLlsers"-.-'f-.utD_Tunig_result Browse... |

— Settings
v Enable logging

v Enable showing of meszage boxes
v Continue on tuning efrors

aF. Cancel Help
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11. Connect the phone's WCDMA RF port to the communication tester, and click Tune.

‘s Auto-Tune = 0] x|

—Hezultz

Optiohz LCloze Help
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12. Change the phone's RF adapter from WCDMA port to GSM port.

i Auto-Tune il

@ WEDkA Tuning completed! Change RF adapter to GSM line of the
phione.

13. To complete the RF autotuning, click OK.

Results
"Autotuning completed successfully" message appears.

x

.
'\!-‘) Atotuning completed successfullyl

RF manual tuning guide

Required manual tunings after component changes

Important: After RF component changes, always use autotuning. Manual tunings are only required
in rare cases.

If, however, manual tuning is used, only relevant tunings should be performed. Refer to the following table:
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Changed component

Perform the following tunings

Tx RF ASIC Vinku (N7501)

RF Channel Filter Calibration, Tx IQ Tuning, Tx Power
Level Tuning, Temperature Sensor Calibration, TX AGC
& Power Detector, Tx Band Response Calibration, Tx
LO Leakage

RX RF ASIC Hinku (N7500)

RF Channel Filter Calibration, Rx Calibration, Rx Band
Filter Response Compensation, Rx AM Suppression, Rx
AGC Alignment, Rx Band Response Calibration

Any component in the GSM TX RF chain before the PA

Tx IQ Tuning, Tx Power Level Tuning

Any component in the GSM TX RF chain after the PA
or PA

Tx Power Level Tuning

Any component in the WCDMA TX RF chain before the
PA

Tx AGC & Power Detector, Tx Band Response
Calibration, Tx LO Leakage

Any component in the WCDMA TX RX chain after the
PA, PA, power detector or PA switch mode power

supply

Tx AGC & Power Detector, Tx Band Response
Calibration, PA Detection

Any component in the GSM RX chain

Rx Calibration, RX Band Filter Response
Compensation, RX AM Suppression

Any component in the WCDMA RX chain

Rx AGC Alignment, RX Band Response Calibration

VCTCXO (G7501)

Rx Calibration (GSM900 band)

System mode independent manual tunings
RF channel filter calibration

Context

Rx channel filter calibration tunes Rx and Tx ASICs' internal low pass filters that limit the bandwidth of BB IQ

signals.

One common calibration is made for GSM and W(DMA.

Table 1 RF channel filter calibration tuning limits

Min Typ Max

Tx filter 0 10 31
Rx filter 0 16 31

Steps

1. From the "Operating mode" dropdown menu, set mode to "Local".

2. From the Tuning menu, choose "RF Channel Filter Calibration".

3. (Click Tune.

4. To save the values to the PMM (Permanent Memory) area, click Write.

5. To close the tuning window, click Close.
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Results

14, RF Channel Filter Calibration h =0] x|

— Cut-off Frequencies
T filker: 10
Fx mixer: 16 R filker: I-I s
Tune Read | Write | Cloze Help

Figure 12 RF channel filter calibration typical values
PA (power amplifier) detection

Context
PA detection procedure detects which PA manufacturer is used for GSM and WCDMA PAs.

If PAis changed or if the permanent memory (PMM) data is corrupted, PA detection has to be performed before
TX tunings.

Steps

From the "Operating mode" dropdown menu, set mode to "Local".

From the Tuning menu, choose "PA Detection".

Click Tune.

Check that the detected PA manufacturers are corresponding to the actual chips on the board.
To end the procedure, click Close.

iAW

Temperature sensor calibration

Context

There is a temperature sensor integrated into VINKU ASIC. VINKU provides DC-voltage, which is temperature
dependent.

Temperature sensor calibration is done in room temperature, in which offset caused by VINKU variation and
AD-converter inside RETU are nullified.

The module is able to do this calibration by itself, no external equipment is needed.
The temperature of the module and components must be 23 +/-2 degrees.

Steps
1. From the "Operating mode" dropdown menu, set mode to "Local".
2. From the Tuning menu, choose "Temperature Sensor Calibration".
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3. (ick "Tune".

% Temperature Sensor Calibration =10 x|

"HF Temperature Senzor

Tuned walue [V]; Im

Iunn; | Bead | it LCloze Help
Lt

Table 2 Temperature sensor calibration tuning limits

-20 -4 20 vV

4. To save the calibration values, click "Write".
5. To finish the calibration, click "Close".

GSM receiver tunings
Rx calibration (GSM)

Context

Rx Calibration is used to find out the real gain values of the GSM Rx AGC system and tuning response of the AFC
system (AFC D/A init value and AFC slope)

Steps

1. Connect the module jig’s GSM connector to signal generator.

2. From the "Operating mode" dropdown menu, set mode to "Local".
3. From the Tuning menu, choose GSM -> Rx Calibration.

Fil= Edit Product Flashing Testing | Tuming Tools  ‘Window  Help
_ R Calibration
WD k R Band 'k- Response Compensation

Auko-Tune Tx I Tuning

J Operating mode: IL::u:aI

Set Loss Tx Power Level Tuning
Energy Management

ambient Light Sensor Calibration
RF Channel Filter Calibration
Temperature Sensor Calibration

Fx Am Suppression

4. (Check the “Load from Phone” check box and clear the “Save to Phone” check box.
5.  From the Band dropdown menu, choose GSM900.
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6. (lick Start (if not active already).

proenn

File Edit Product Flashing Testing Tuning Tools ‘Window Help

‘ Operating mode: IL::u:aI "I Fiead | JBand: IGSM 900 j
=]

— P walues: T T |

Save b Loptinue |

Help |

7. (ick Calibrate.

8. (Connectsignal generator to the phone and set frequency and amplitude as instructed in the "Rx Calibration
with band EGSM900" popup window.
The calibration uses a non-modulated CW signal. Increase the signal generator level by cable attenuation
and module jig probe attenuation!
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Ioix
— PM values:
Start |
Afc value 23000000
Afc zlope 113.000000 .
Rssi 109.546875 Save & Cortirie |
FaTemp : B27.000000
Help |
Tuning step 1 of 3 - Rx Calibration with band 5[
Sek the RF signal generataor:
Power lewvel;
-50 dEm

Input signal frequency:
042 467710 MHz

Press Ok to kune, press Cancel ar ESC to exit tuning process,

Cancel |

9. To perform tuning, click OK.
10. Check that the tuning values are within the limits specified in this table:

— =

Table 3 RF tuning limits in Rx calibration

Min Typ Max Unit
GSM900
AFC Value -200 -105...62 200
AFC slope 0 122 200
RSSIO 106 107..110 114 dB
GSM1800
RSSIO 104 104...109 114 dB
GSM1900
RSSIO 104 104...109 114 dB
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11. To save values to the phone, click "Save & Continue".

Il
— Calibration values:
Shart |
Afc value £.3.000000
Bfc zlope 113.000000 : _ :
Rssi 109 546875 | save & Lontinue :
FaTemp : B2 000000
RHelp |
12. Repeat steps 3 to 8 for GSM1800 and GSM1900.
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Results

|5k 15900 = |

J O perating mode; IL-:u:aI vI Read |

J Band:

=101 x|

— Calibration values:
Sikark |
Fizzi : 103.045575
PaTemp : B 000000

Save b Cantinue |

Help |

1 RX Calibration

@ R« Calibration waz completed succeszfully.

Rx band filter response compensation (GSM)

Before you begin
Rx Calibration must be performed before the Rx Band Filter Response Compensation.

Context

On each GSM Rx band, there is a band rejecting filter in front of the HINKU front end. The amplitude ripple caused
by these filters causes ripple to the RSSI measurement and therefore calibration is needed.

The calibration has to be repeated for each GSM band.

Steps

1. Connect the module jig's GSM connector to the signal generator.
2. From the "Operating mode" dropdown menu, set mode to "Local".
3. Select GSM900 band.
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4.  From the Tuning menu, choose GSM -> Rx Band Filter Response Compensation.

toduct  Flashing Testing | Tuning Tools  ‘Window  Help

ode; I Local _

= WCDMA 3
Auto-Tune

Set Loss

R Calibration

R Band Filker Response Compensation

Tx I Tuning
Tx Power Level Tuning

Energy Management

ambient Light Sensor Calibration
RF Channel Filter Calibration
Temperature Sensor Calibration

5. Inthe Tuning mode pane, select Manual.
6. (Click Start.

F.x Am Suppression

Eix
Input Signal Level [dE m]: I -Gl ﬁ Skark
Meazured Level - Sawe t Eantinue
Channel Input Frequency [MHz] Difference [dB] =
Help
T uning mode
¥ Automatic
= Manual
Copying table to clipboard:
prezs mouse left button
on the left top of the table
- [tk kext 'Thannel].
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7. (Cick Save & Continue.

C70 Sutomatic:

» Warning

i)
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Connect the signal generator to the phone and set frequency and amplitude as instructed in the "Rx Band
Filter Response Compensation for EGSM900" popup window.

,,,,,, ation =101 %]
[nput Signal Lewel [dBm): I -0 Start
Channel | Input Frequency [MHz] h[!'ﬁ‘?::‘f:ﬁgel_ﬁ;;ﬁl =} Save i Lontinue
965 923.2677¥1 0.000 Help
975 925 26771 0.000 =
987 927 667 ¥1 0.000 PRt
1009 932 06771 0.000 - i
37 942 46771 0.000 £ Automafic
90 953.06771 |:|.|:||:|_|__-_|_ = tlaruEl
114 957 86771 0.000
124 959 86771 0.000
136 962.2677¥1 0,000
Tuning step 1 of 3 - Rx Band Filter Response Compensation for x|

Manual Turing - stage 1 af 9.

get the RF signal generator:

Power level;
-6 dBm + cable atkenuation

Input signal Freguency:
923.26771 MHz

Press OF ko tune, press Cancel or ESC to exit tuning process.,

9. To perform tuning, click OK.
11. Check that the tuning values are within the limits specified in the following table:

10. Go through all 9 frequencies.

Min Typ Max Unit

GSM900
Ch. 965/ -10 -1 5 dB
923.26771 MHz
Ch.975/ -3 0 5 dB
925.26771 MHz
(h. 987/ -3 0 5 dB
927.66771 MHz
Ch.1009/ -3 0 5 dB
932.06771 MHz
(h.37/942.46771 -3 0 5 dB
MHz

Issue 1 Company Confidential Page 1-33

Copyright ©2005 Nokia. All Rights Reserved.



NOKIA

Nokia Customer Care

RM-84/99
RF Troubleshooting and Manual Tuning Guide

Copyright ©2005 Nokia. All Rights Reserved.

Min Typ Max Unit

(h.90/953.06771 -3 0 5 dB
MHz
Ch.114/ -3 0 5 dB
957.86771 MHz
Ch.124/ -3 0 5 dB
959.86771 MHz
(h.136/ -10 -1 5 dB
962.26771 MHz
GSM1800
Ch. 497/ -10 -1 5 dB
1802.26771 MHz
Ch.512/ -3 0 5 dB
1805.26771 MHz
Ch.535/ -3 0 5 dB
1809.86771 MHz
Ch. 606/ -3 0 5 dB
1824.06771 MHz
Ch. 700/ -3 0 5 dB
1842.86771 MHz
Ch.791/ -3 0 5 dB
1861.06771 MHz
Ch.870/ -3 0 5 dB
1876.86771 MHz
Ch.885/ -3 0 5 dB
1879.86771 MHz
Ch.908/ -10 -1 5 dB
1884.46771 MHz
GSM1900
Ch. 496/ -10 -1 5 dB
1927.06771 MHz
Ch.512/ -3 0 5 dB
1930.26771 MHz
Ch.537/ -3 0 5 dB
1935.26771 MHz
Ch.586/ -3 0 5 dB
1945.06771 MHz
Ch.661/ -3 0 5 dB
1960.06771 MHz
Ch.736/ -3 0 5 dB
1975.06771 MHz
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Min Typ Max Unit
Ch.794/ -3 0 5 dB
1986.66771 MHz
Ch.810/ -3 0 5 dB
1989.86771 MHz
(h.835/ -10 -1 5 dB
1994.86771 MHz

12. If the values are within the limits, click "Save & Continue".

e
Input Signal Lewvel [dBm]: I -60 Start |
Channel | Input Frequency [MHz] gﬁ?:::ﬁg;ﬁ;ﬁl =  Save & Contirue I
965 923 26771 -1.391 Help |
975 925 26771 -0.750 —
987 927 BEF T -1.000 Tuning mode
1009 932 06771 -0.313 .

€ Automatic

a7 942 46771 0.000

90 953.06¥ 71 0.188 % hdanual
114 957.86771 0.000
124 959 86771 0.000
136 962 26771 -0.203

Copying table to clipboard:
preszs mouze left button
o the left top of the table
0.000° . [with text 'Channel'].

13. Repeat the steps 4 to 10 for GSM1800 and GSM1900.
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Results
J Operating mode: |L|:u:a| "I Read | |J Band: IESI"“I 1300
% Rz Band Filter Response Compensation -0l x|
Input Signal Lesel [dBm]: I -600 Shart |
Channel | Input Frequency [MHz] 'Bﬁ?:::sgel_ﬁ;lﬁl = Szt Coriieh |2 |
496 1927.06771 -0.250 Help |
512 1930.26771 0.109 —
n37 1935.26771 -0.031 T
h86 1945.06771 -0.313 SRl
661 196006771 0.047 £ futtornatic
736 1975.06771 0.047 & Hanual
794 1986.66771 -0.250
810 1989.86771 -0.469
835 1994 86771 -1.234

 Rx Band Filter Response Compensation x|

@ Fix Band Filter Responze Compenzation tuning waz completed
successfully,

Rx AM suppression (GSM)

Context
Rx AM suppression is used to tune the AM suppression capabilities of the GSM receiver.

AM suppression is related to ability of the receiver to operate when there is a disturbing AM modulated signal
near the received channel signal frequency.

RFIC has tunable compensation circuit which has an effect on the AM suppression ability.

In Rx AM suppression, a continuous useful signal accompanied with an AM modulated signal 10MHz above the
current channelis fed to the antenna. RFIC control word values are iterated until a minimum RSSI signal is found.

Steps

1. Connect the module jig’'s GSM connector to the signal generator.
2. From the "Operating mode" dropdown menu, set mode to "Local".
3. From the Tuning menu, choose GSM -> Rx AM Suppression.
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4. Select GSM900 band.
5. (lick Start.

J Operatitg mode: ILn:n::aI "I Fead | JBar‘u:I: IGSM 300 "’I
e

— Fs Am Suppreszion Tuning Y alues

Yalue HEX
LO_I
LO_Q

Rzzi Level:

— Dutput

Eirizh Cloze

6. Connect the signal generator to the phone according to the frequency and modulation parameters
displayed in the pop-up window:

Frequency 952.46771MHz / 1852.86771MHz / 1970.06771
MHz (depending on the band used)

Power level -25 dBm /-26 dBm /-29 dBm (increase by cable
and jig attenuations)

Modulation AM

AM modulation depth 90%

Modulation signal 50 kHz sinewave (or 15 kHz if 50 kHz is not
available)
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7. (lick OK.

J_Dperating rnode; IL::u:aI vI Fead | JBand: IGSM SO0 j
=1

— R Am Suppression Tuning Yalues Tuning step 1 of 3 - RxAm Suppression with ba nd EGSMA0! El
Yalue HEX DEC Set the RF signal generatar:
LO_I 2800 a0 e
Pawer level:
LO_QO 1400 20 G
AM modulation;
83 %
Rasi Level: Hest | Modulation signal Frequency:
1 kHz
~ Dutput Input signal frequency:
Drefault tuning walues loaded ;I 952, 467710 MHz
Tuning intialized ) ;
Eard to be tuned: G5k 900 Press O ko tune, press Cancel or ESC ko exit buning process,

Tuning walues read from the phone

ok I Cancel

7

Eitart Finizh Cloze | Help |

8. Check that RSSI level value is between the limits presented in the following table.

Table 4 RSSI level values

Band Min Max Unit
GSM900 -115 -90 dB
GSM1800 -115 -85 dB
GSM1900 -115 -100 dB

9. To proceed to the next band, click "Next".
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10. To end the tuning, click "Finish" and "Close".

| DOperating mode: IL::n::aI j Read | |J Band; IESM 15":":'j
T i suppression

—R# &m Supprezsion Tuning Values

Value HEX DEC

LO_| 1E00 a

Lo_Q 0000 0
Fzzi level -94.64 dBm MHest

— Qutput

Tuning started. .. ;I
Turing zucceaded

Tuning walues written bo product

Band to be tuned: G5 1300

Tuning walues read from the phone

Tuning started. ..

Tuning succeeded -

Shart Finizh Lloze Help

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

GSM transmitter tunings
Tx IQ tuning (GSM)

Context

e The Tx path branches to I and Q signals at RF I/Q modulator. Modulator and analog hardware located after
it cause unequal amplitude and phase disturbance to I and Q signal paths. Tx IQ tuning balances the I and Q
branches.

e TxIQ tuning must be performed on all GSM bands.

Steps
1. From the dropdown menus, set "Operating mode" to Local, "System mode" to GSM, and "Band" to GSM900.
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2. From the Tuning menu, choose GSM -> Tx IQ Tuning.

uct  Flashing Testing |T|_|ning Tools  Window Help

¢ Local ICT] R Calbration

= WCDMA » R Band Filker Response Compensakion

Set Loss Tx Power Level Tu

Energy Management P Am S .
% B SUpPrEssion
Arnbient Light Sensar Calibration EE

RFf Channel Filker Calibration
Temperature Sensor Calibration

3. Set "Mode" to Automatic and "Edge" to Off.
4. (lick Start.

Wait until automatic tuning has finished and moved the sliders.
Values are written to the phone memory automatically.

(0] x|
Made: I.-i'-.utcumatic "I Eand:

03 5% 0% 5% 0%
Tet | DC offzet: |I B j oo |
A0 3 5% 0% 5% 103
T# O DC offset; |I SEE S j O e A R
&0 .
Ampliude dif, [ j oo v o v |
270" 1520°
Phase dif: j R |
VBattDaC: | _

Start I Eiriizh Cloze | Help |
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5. When the values have been written to the phone memory, click Next to change to the next band.

Il
tode: I.-i'-.utnn':ai:ic j Band:| GSM 1300 Edge: | Off
10 s 0% 5 10%
T#1DC affset | i 1,600
10 % 5% 0% 5% 102
T% 0 DC offset: | i 0,300
5.0 E.0
: : I 1 1 1 1 1 " 1 1 1 1 1 1 1
Amplitude diff. | L | DB
27.0" 1520 "
Phase diff: | j | 1010
VEBatDAC: | 7B8 =
Shart I Finizh | Cloze Help

6. When all bands have been tuned, click Finish and Close to end the tuning procedure.

Next action

Tuning sliders should be close to the center of the scale after the tuning and within the limits specified in the
following table. If they are not within the limits, check Tx IQ quality manually.

Min Typ Max Unit

GSM900

IDC offset / Q DC -6 -44 6 dB

offset

Ampl -1 0 1 dB

Phase 85 90 95 dB

GSM1800/GSM1900

1/Q DC -6 0.5 6 dB

Ampl -1 0 1 dB

Phase 95 100 110 dB
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Tx power level tuning (GSM)

Context

Because of variations at IC process and discrete component values, the actual transmitter RF gain of each phone
is different. Tx power level tuning is used to find out mapping factors called 'power coefficients’. These adjust
the GSM transmitter output power to fulfill the specifications.

In dual or triple band phones, the power level tuning is made for both high and low PA Modes (Power Amplifier
Mode) in the GSM900 band but only for high PA mode in GSM1800/GSM1900 bands

For EDGE transmission the bias settings of the GSM PA are adjusted in order to improve linearity. This affects
the PA gain and hence the power levels have to be aligned separately for EDGE transmission.

Tx power level tuning has to be performed on all GSM bands.

Steps

1. Connect the phone to a spectrum analyzer.

2. Start Phoenix service software.

3.  From the "Operating mode" dropdown menu, set mode to "Local".
4. From the Tuning menu, choose GSM -> Tx Power Level Tuning.

oduct  Flashing  Testing | Tuming Tools  Window  Help

sde: [Loca B - caitration
= WCDMA 4 R Band Filker Response Compensation
Auto-Tune Tx I Tuning
Set Loss T Power Level Tuning

Energy Management

R Am Suppression

g
arnbient Light Sensar Calibration
RF Channel Filter Calibration
Temperature Sensor Calibration

5. Set the spectrum analyzer for power level tuning:

Frequency channel frequency (897.4MHz GSM900, 1747.8MHz
GSM1800, 1880MHz GSM1900)

Span 200 kHz

Sweep time 3s

Trigger Video triggering: Free run

Resolution BW 3 kHz

Video BW 3 kHz

Reference level offset sum cable attenuation with module jig
attenuation

Reference level 33dBm

A power meter with a peak power detector can be also used. Remember to take the attenuations in the
account!
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i Spectrum Analyzer Settings: Edge OFF tuning El
@ Frequency: g337.4 MHz
Hezolution B and width 3 kHz
Yideo Band ' idth 3 kHz
Yideo Trg Free Run
Sweep Time dz
Span 200 kHz
D etectar: b ax Peak

6. (Click Start.
I0ix]
Start |
Save it Contin Starts Tx po
settings
; ; Band:
Fresz Start to begin Tx Power Level Tuning
Tx Pa rode:
Edge: Ii
Help
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7. Adjust power levels 5,15 and 19 to correspond the "Target dBm" column by pressing + or — keys.
=T
Coefficient | Target dBm Start |
5 0.5972 325
g 0523 10 Save & Continue |
7 04612 29.0
f 0.4150 27.0
q 03743 25.0
10 03335 230
11 03028 21.0 ! G5k 900
12 02783 1qq| Do _
13 0.2532 i7.0| TwPAmode: High
14 0.2426 15.0| Edge: of
15 0.2274 13.0
16 0.2155 11.0
17 0.2052 9.0
14 01945 7.0
19 0.1853 5.0
Base 0.0753 -30.0
Test 0.0753
T+ channel; 37
Frequency: 837,40 MHz Help
Check that the coeffiecient values are within the limits specified in the following table.
Min Typ Max
GSM900 EDGE off
PL5 coefficient 0.45 0.626 0.73
PL15 coefficient 0.234
PL19 coefficient 0.12 0.195 03
GSM900 EDGE on
PL8 coefficient 0.35 0.419 0.6
PL15 coefficient 0.247
PL19 coefficient 0.12 0.204 03
GSM1800 EDGE off
PLO coefficient 0.45 0.51 0.7
PL11 coefficient 0.219
PL15 coefficient 0.12 0.185 03
GSM1800 EDGE on
PL2 coefficient 0.35 0.394 0.6
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Min Typ Max

PL11 coefficient 0.23

PL15 coefficient 0.12 0.194 0.3

GSM1900 EDGE off

PLO coefficient 0.45 0.482 0.7

PL11 coefficient 0.218

PL15 coefficient 0.12 0.184 0.3

GSM1900 EDGE on

PL2 coefficient 0.35 0.377 0.6

PL11 coefficient 0.23

PL15 coefficient 0.12 0.193 0.3

8. If the values are within the limits, click "Save & Continue" to proceed to the next band and click Start.
9. Set Edge mode on and start tuning again. Change video averaging to 50.
10. Tune EDGE power levels to the corresponding target power levels.
Only power levels 8,15 and 19 are tuned in GSM900 and 2, 10 and 15 in GSM1800/1900.
11. When the tuning is completed, close the Tx Power Level Tuning window.

RM-84 W(DMA receiver tunings
Rx AGC alignment (W(DMA)

Context

Rx AGC alignment tuning is used to find out the real gain values of the WCDMA Rx AGC system and converters.

Steps

1. From the "Operating mode" dropdown menu, set mode to "Local".
2. From the Tuning menu, choose WCDMA -> Rx AGC Alignment.

& Phoenix

File Edit Produck Flashing Testing | Tuming Tools  ‘Window  Help

J Operating mode; | Local

G5M v

RF Channel Filker Calibration

Auto-Tune R AGC Alignment

Set Loss R Band Response Cratiu:-n
Energy Managemenk T AGC & Power Deteckor
ambient Light Sensor Calibration Tx Band Response Calibration
RF Channel Filker Calibration Tx LD Leakage

Temperature Sensor Calibration
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3. Click Start and Tune.

i

— Rx chain gain — Settings

AGCT  LNA Duratior |:E: 3:

0 = [High ~ —

i CEA AFC  [1024

" Tune By Band Fesponse
— Channels )
— Tuning Results

Middle |1 0700 33 2140 0MHz2 Rx chain

Low 21124 MHz Low freq. I

High 21676 MHz High freg; I
U e | st | Besd | cese | Hep

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

4. Setup the signal generator to correspond the values in the "RX AGC Calibration” pop-up window and click OK:

R X AGC Calibration

4\

Signal generatar setup:

X

onneck signal generator to product.

- Sek frequency to 2141,0 MHz

- FM madulation with frequency dewviation 500 kHz

- Modulating signal 50 kHz

- Qukput power level -51 dBm (+ cable atkenuation)

Check the help For exceptions in signal
generator setup,

Press OF when setup is completed,

Frequency: 2141MHz

Level: -51 dBm + cable and adapter attenuations
Modulation: FM

Deviation: 500 kHz

Modulation frequency: 50 kHz

5. Check that the “Rx Chain” value in “Tuning Results” is within the limits presented in the following table.

Min Tvp Max Unit
RX chain -6 1535 6 dB
Low freq -5 -0.7 4.0 5
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High freq -5 -0.74.0 5

i If the Rx gain is acceptable, click Yes to save the results to the phone.
6. To close the tuning window, click Close.

Rx band response calibration (WCDMA)

Context

There is a band rejecting filter for each WCDMA Rx band between the front end LNA and the mixer of HINKU. The
amplitude ripple caused by this filter causes ripple to the RSSI measurement and therefore Rx band response
calibration is needed.

Rx band response calibration can be done in two different ways. If the signal generator in use supports frequency
sweep table, the calibration can be done as a part of Rx calibration. If not, it is possible to calibrate all the
necessary frequencies one by one.

The first set of steps shows how to perform the calibration without the signal generator sweep feature and the
alternative steps give instructions how to perform the calibration if the signal generator supports frequency
sweeps and the calibration can be performed within Rx AGC calibration.

Steps
1. From the "Operating mode" dropdown menu, set mode to "Local".
2. From the Tuning menu choose WCDMA -> Rx Band Response Calibration.

% Phoenix
File Edit FProduct Flashing Testing | Tuning Tools  ‘Window Help
G5M v

J Operating mode: | Local

WICDMA RF Channel Filter Calibration
Aukto-Tune R AGC Alignment

Set Loss R Band Response Calibration
Energy Management Tx A & Power Deteckar k
ambient Light Sensor Calibration Tx Band Response Calibration

Rf Channel Filker Calibration T LD Leakage

Temperature Sensor Calibration —
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3. Click Start and Tune.

T Rx Band Response Calibration - 0] x|

— Tuning Parameters

Sweep Mode |OFF -

:

Channel Low 10562 = 21124 MHz
Channel High (10838 = 21676 MHz

Length a
Agc Dac 1]

LMA, I High ~ I

— Tuned Yaluess

Frequency Compensation Low IEI.21 a7al

Fregquency Compenzation High IEI.'I 28000

Jubd

Help
4. Setup the signal generator to correspond the values in the pop-up window:
Frequency: 2113.4MHz
Level: -48 dBm + cable and adapter attenuations
Modulation: M
Deviation: 500 kHz
Modulation frequency: 50 kHz
5. (lick OK.
6. Change frequency to 2166.6 MHz and click OK.

7. Check that the tuned values are within the limits specified in the table below:

Frequency compensation low -5 +5
Frequency compensation high -5 +5
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i If the values are OK, click Yes to save the values.

Tuned W alues

Frequency Compenzation Low ID.E#S?ED
Frequency Compenzation High ID.EEEIEIEIEI

Rx Band RERmnse Filter Calik il
@ Do wou wank write the results to product?

Press Yes to save the values,
Press Mo ko discard saving,

8. (Close the tuning window.

Alternative steps

Click Start.

From the "Operating mode" dropdown menu, set mode to "Local".
From the Tuning menu, choose WCDMA -> Rx AGC Alighment.

Check the “Tune Rx Band Response” checkbox and click Tune.

— Settingz

Diuratior |58 3:
AFC 1024 3:
FhTune Fx Band Regponze

My

ATy

[ oy [ [

Setup the signal generator according to the values in the pop-up window:

Frequency list:

2113.4 MHz, 2141 MHz and 2166.6 MHz

Dwell time:

2ms

Sweep control:

Automatic continuous sweep

Level: -48 dBm + cable and adapter attenuations
Modulation: FM

Deviation: 500 kHz

Modulation frequency: 50 kHz

Click OK.

limits presented in the following table.

Check that the “Rx chain”, “Low freq.” and “High freq.” values in the Tuning Results window are within the
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— Turning Rezultz

B chain -F.921875

Lo freq. 0.593750

High Freq. 0.218750

Min Typ Max Unit

Rx chain -6 1.5..35 6 dB
Low freq -5 -0.7..4.0 5
High freq -5 -0.7..4.0 5

o If the Rx gain is acceptable, click Yes to save the results to the phone.
¢ To end the calibration, click Close.

RM-84 W(DMA transmitter tunings
Tx AGC & power detector (WCDMA)

Context
Tx AGC & power detector tuning has two purposes:

¢ to enable the phone to select the correct TxC value accurately in order to produce the required RF level
¢ to enable the phone to measure its own transmitter power accurately

There are two ways to perform the tuning. For an alternative method, see Alternative steps.

Steps
1. From the "Operating mode" dropdown menu, set mode to "Local".
2. From the Tuning menu, choose WCDMA -> Tx AGC & Power Detector.

4a Phoenix
File Edit Product Flashing Testing | Tuming Tools Window  Help
aM

|

J Operating mode: | Local
Rf Channel Filter Calibration

R AGC Alignment

Auto-Tune

Set Loss R Band Response Calibration
Energy Management Tx AGC & Power Deteckar
arnbient Light Sensar Calibration Tx Band Response Calihra
RF Channel Filter Calibration T LD Leakage

Temperature Sensor Calibration —
3. (Click Start.

4. Inthe "Wide Range" pane, click Tune (the leftmost Tune button).
5.  Setup the spectrum analyzer in the following way:
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Wide Range Burst Settings x|

Conneck a speckrum analyzer to the antenna conneckor:

WaveForm = Time Domain (Zero span),
Frequency = 1950.3 MHz,

Sweep tine = 20 ms,

Trigger source = Yiden,

Trigger level = {0 - external attenuation) dBm,
Input atkenuation (10 - extenal attenuation) de,
Resolution Band Width (REW) = 30 kHz,

REW Filker = Flat

Scale ¥ idiv = 10 dB

Scale ¥fdiv = 2.0 ms

Reference level = (15 - external atkenuation) dem,
Average = Mo

Measure the power levels with marker and fill them to the kable
starking from the highest one

6. After setting the spectrum analyzer, click OK.
7. Measure the power levels with a marker.

Take the first measurement from 250 us after the trigger, the second from 750 us, the third on 1225 us
and so on in every 500 us until the table is filled.

Note: It must be possible to measure power levels down to -68 dBm. The measured power levels must
be monotonously decreasing.

Make sure that the marker is not measuring the level of noise spike on lower levels.

o larker 1 (T1] RBW 30 KMz RF Att 20 of
¥ Ref Lvl 11.01 dBr VB 30 kHz Miwer -20 dEm
14 dBm 225.000000 us SHT 20 ms Urit clBm
y
jp—t—tdp Offze i
5
10
=200
40
.
Al
-E0)
=70 T
Tal ] 1 ;}_”
'JI

i=1]

- 100

- 106l

Cenier 1,9503 GHz 2 mss
Dals: 24 RUG. 2004 12:29:07
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8. Fillin the power level values (in dBm) to the Wide Range table.

i
— Wide Range———————— | Hich Burst — Coefficients

Index |dBm DAC - Index | dBm DAC - Name |MNew oid -

1 .05 T 1 227500 | 923 C0-high

2 7.95000 | 995 2 225800 | 918 C1-high

3 7.95000 | 973 3 22,3500 | 913 C2-high

4 7.27000 | 948 4 221500 | 308 C0-mid

5 5.97000 | 923 5 21,9700 | 904 C1-mid

G 4.44000 | 838 G 21.7100 /839 C2-mid

7 2 63000 | 873 7 21.4300 834 CO-low

8 0.66000 | 548 8 21,2400 | 890 C1-low

3 -1.6400 | 823 3 20,9300 | 885 C2-low

10 -4.2000 | 799 10 20,6300 | 880 DivHigh

11 -7.0300 | 773 11 20,3800 | 878 DivLow

12 10130 | 742 — 12 200000 | 871 — Dtk

13 -13.560 | 723 13 19,6400 | 865 Det-b

14 -17.250 | E38 14 19,3600 | 862 PA-5dB

15 -21.170 |E73 15 18.9800 | 857 PA-EdB

16 -25.240 | E48 16 18.5700 | 852 PA-7dB w

17 -29.490 | E23 17 18,1500 | 848 PA-BdB

18 -33.850 | 538 18 17.6800 | 843 PA-3dB

19 -38.270 | 573 19 17.1300 | 838 PA-10d

20 42,700 | 548 20 16.5700 | 833 PA-11d

21 -47.150 | 523 21 16.1200 | 829 P&-12d

22 -51.820 | 438 - 22 15,5200 | 824 v PA-13d -
Tuwe | Calculate | Ture | [Calculate | Bead | Wit |

Start | Firizh | Open | Save | [ptiats | Cloze | Help |

9. Inthe "Wide Range pane", click Calculate.
10. In the "High Burst" pane, click Tune.
11. Adjust the spectrum analyzer according to the following settings:

High Power Burst Settings x|

Sekkings:

Waveform = Time Domain (Zeto span)
Frequency = 1950,0 MHz,

Sweep bime = 20 ms,

Trigger Mode = Single/auta Trig,

Trigget source = Yiden,

Trigger level = (18 - external atkenuation) dEm,
Input attenuation {25 - extenal attenuation) di,
Resolution Band Width({REW) = 5 MHz,

REW Filter = Flat

Scale Yidiv = 2 dB

Scale ¥idiv = 2.0 ms

Reference level = (24 - external attenuation) dEm,
Ayverage = Mo

Measure the power levels with marker and Fill ko the table
the levels starting from the highest one,

12. Measure the power levels with a marker.

Take the first measurement from 250 us after the trigger, the second from 750 us, third on 1225 us and
so on in every 500 us until the table is filled.
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s larker 1 [T1 RBL & Mz RE Att 4 o
¥ Raf Lvl 21.37 dBr VBl & MHz
24 dBm 15, 000000 us SUT 20 m5 It ciBm
“ 4.6 dB& Offze [ ]
... | A
20)
10| _
-10
-15
=20
ol L
Cenier 1,9303 GHz 2 mss
Dale: 24 RUG. 2004 12:17:49

Figure 13 High burst measurement
13. Inthe "High Burst" pane, click Calculate.
14. Check that the calculated values are within the limits specified in the following table:

(0-high -0.5 5
(1-high -50 50
(2-high 400 900
C0-mid -0.7 0.7
(1-mid 0 50
(2-mid 400 900
C0-low -4 4
(1-low -400 440
(2-low -10000 15000
Det-k 0 800
Det-b -1000 1000

15. To save the coefficients to the phone, click Write.
16. To close the tuning window, click Close.
17. From the Testing menu, choose WCDMA -> Tx Control.
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18. Select the Algorithm mode tab.

T4 Tx Control

barual mode  Algarthm mode |

IEI?EEI 1350.0 MHz

v DPDCH enabled
[ Start Rx

Start lewvel: Step zize: Step count: -
Send

[zr.o00 = joooo o =
Sequence Step duration: {ul
— =
— Scrambling code

Code clazs: Code:

ILEING TI |1 B
—DPDCH —DPCCH

Code number: Code number:

IEI 3: IEI 3:

Code class: Code class:

|2 Eﬁ |2 3:

wieight: Wieight:

|1 ] 3: a -
Channel:

Iv bdaw power limit

19. Write the target power level 25 dBm to the "Start level" line and check the "Max power limit" check box

(detector calibration check).

20. Setup the spectrum analyzer with the following settings:

Center frequency: 1950.0 MHz
Span: 0 Hz
Reference level offset: (able attenuations + adapter attenuation
Reference level: 24 dBm or -20 dBm depending on the level
measured
Input attenuation: Automatic
Resolution bandwidth: 5 MHz
Video bandwidth: 5 MHz
Sweep time: 20 ms
Detector: RMS detector
Average: No
Trigger: Free run
21. (lick Send.
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22. Measure the WCDMA output power.
It should be around 21 dBm.
23. (lick RF Stop and uncheck the "Max power limit" check box.
24. Repeat steps 19 to 23 for levels +19, +7, 0, -20 and -40 dBm levels.

The measured output power may not differ more than +-2 dB from the requested value at level +19dBm
and no more than +-4dB on lower levels.

Remember to stop the RF before sending new data.

Alternative steps

e Measure the wide range levels normally and write down the levels that are possible to measure.
e (lick Finish.

¢ (lick Options.

¢ (hange the first wide range DAC value to 573 and change the number of tuning steps to 21.

¢ (Change the spectrum analyzer reference level to -20 dBm and adjust the input attenuator to the lowest
value possible.

¢ Inthe "Wide Range" pane, click Tune and fill in the rest of values starting from the 19th level.
Tx band response calibration (W(DMA)

Context

Tx band response calibration is required to get compensation parameters for DSP algorithm in order for it to
handle frequency response variations (caused by SAW filter, PA and duplexer unidealities) in open loop power
control and maximum power limitation situations.

Steps
1. From the "Operating mode" dropdown menu, set mode to "Local".
2. From the Tuning menu, choose WCDMA -> Tx Band Response Calibration.

& Phoenix

File Edit Produck Flashing Testing | Tuming Tools  ‘Window  Help

G5M v
MDA, RF Channel Filker Calibration

J Dperating mode; | Local

Auto-Tune R AGC Alignment

Set Loss R Band Response Calibration
Energy Managemenk T AEC & Power Dekeckor
Ambient Light Sensor Calibration Tx Band Response Calibratior,

Rf Channel Filter Calibration T LD Leakage
Temperature Sensor Calibration

3. Setup the spectrum analyzer according to the following settings:

Frequency: 1950.3 MHz
Span: 100 MHz
Reference level offset: (able attenuations + adapter attenuation
Reference level: 30 dBm
Input attenuation: Default
Resolution bandwidth: more than 4.7 MHz (i.e. 5MHz)
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Video bandwidth: more than 4.7 MHz (i.e. 5MHz)
Trigger: Free run
Markers: 1922.4 MHz, 1950.0 MHz and 1977.6 MHz

4. (lick Start and OK.

T4 Tx Band Response Calibration =10 x|

Mid Chaninel Power Level — [21.0 = dBm Start... » |
— easured Power Levels Secept |

Mid Pawer Level [21.0 dBm Abort |
Low Power Level [21.0 =] dBm Bead |

|High Power Level [21.0 = dBm S |

— Channel 5ettingz

ChannelMid [3750 =] | MHz
Charnel Low [9512 = | MHz
Charnel High [3225 = | MHz

— Tuned ¥alues

5. Adjust the "Mid Channel Power Level" to 21.0 dBm.

6. (Click Accept and OK.

7. Read the marker power level on the low channel and fill it in to the “Low Power Level” line.

8. (lick Accept and OK.

9. Read the marker power level on the high channel and fill it in to the “High Power Level” line.

10. Click Accept.

11. Check that the tuned values are within the limits presented in the following table. If they are OK, click Yes.

Tx Freq Comp (the first and last | -4 +4
value)

12. (Close the tuning window.
Tx LO leakage (W(DMA)

Context

The purpose of Tx LO leakage tuning is to minimize the carrier leakage of the IQ-modulator which is caused by
the DC offset voltages in the Tx IQ-signal lines and in the actual IQ-modulator.

The tuning improves WCDMA Tx AGC dynamics at low power levels. A self-calibration routine selects the best
combination for internal control words in order to produce minimum LO leakage.

Page 1-56 Company Confidential Issue 1
Copyright ©2005 Nokia. All Rights Reserved.



RM-84/99 NOKIA

RF Troubleshooting and Manual Tuning Guide Nokia Customer Care

Steps
1. From the "Operating mode" dropdown menu, set mode to "Local".
2. From the Tuning menu, choose WCDMA -> Tx LO Leakage.

& Phoenix
File Edit Produck Flashing Testing Tuning Tools  Window  Help

G5M v
WD RF Channel Filker Calibration

J Operating mode: | Local

Auko-Tune R AGC Aligniment
Set Loss R Band Response Calibration
Energy Management T® AGC & Power Deteckaor

Ambient Light Sensor Calibration Tx Band Response Calibration
RF Channel Filter Calibration
Temperature Sensor Calibration

3. (lick Tune.

% Tx LO Leakage ;IE'EI

— Tuning Parameters

| DC offzet 0

Prower lewvel IEI:":I O DC offzet |0

Amp. offzet |0

Channel

— | branch rezult

T uning walue which produced best result

B est tuning result

— O branch results
T uning walue which produced best result

LR

B est tuning result

Tune N Head Cloze | Help |

4. To end the tuning, click Close.
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1. USING THESE INSTRUCTIONS
The following sections include lots of headings and subheadings that are asking simple positive style questions.

For example heading 4.2 asks if the phone does measure RSSI-values correctly in GSM-bands. If the answer is “Yes”
then user should go to the next heading on the same level (heading number that has as many decimal numbers as
the heading 4.2) In our example case moving to the section 4.3. If the answer is “No” then user should go to one
heading level deeper in hierarchical system meaning the section 4.2.1 in our example case.

"es" = "Back" hutton

g g Hypetlink "M "Ma" - -

Chapter 5.1 Chapter 5.1.1 Chapter 5.1.1.1 Chapter 7.1.1.1 Chapter ¥.1.1.1.1 :
et e " wag
"Moot _ et _ "Bt _ L AT
Cham%: Chapter §.1.2 H: Chapter 8.1.1.2 | Chapter 7.1.1.1 .2 !
"\I"'ES" "\(’esll "YES"
Mot _ MOt _ A
ChamerEl%: Chapter 3.1.1.3 : Chapter 71113 H:
e "eg

Figure 1 Use of this troubleshooting manual presented with an example. Notice that real section numbers are not used.
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2. RF SELF TESTS

The RF part of the device is equipped with self test functionality which tests most of RF-BB interface
signals and some parts of RF circuitry. Self tests are designed to detect faults on some critical parts,
but they can not prove that everything is OK even if all the self tests are passed.

Self-tests can be run with Phoenix service software. Tests can return pass/fail result and detailed
measurement data and error codes in fail case. Select “Testing” -> “Self Tests” from the Phoenix menu.
Select appropriate RF self tests and run them with “Start”-button. Notice that self tests should be run
in “Local”-mode (change “Operating Mode” to “Local” in Phoenix before running self tests). For service
tool usage instructions refer to the “Service Software” and “Service Tools and Service Concepts”
sections.

NOTICE! Perform WCDMA transmitter self test (ST CDSP WCDMA TX POWER TEST) always in an RF
shielded environment (for example in an RF-shield box).

Jperating mode:; IanaI j Read | [ Change with Feset

i Self Tests

Test Name Startup Test | Result Detailed
ST_CURRENT_COMS_TEST ez Mot executed [3]
ST_EAR_DATA_LOOP_TEST Yes Passed [0]
ST_KEYBOARD_STUCK_TEST Ma Mot executed [ 3]
ST_SIM_CLK_LOCOP_TEST res Fassed [0]
ST_SIM_I0_CTEL_LOOP_TEST Yes Passed [0]
ST_BACKUP_BATT_TEST ez Passed [0]
ST_LPRF_IF_TEST Mo Mat executed [ 3]
ST_CAMERA_IF_TEST Mo Mat executed [ 3]
ST_SIM_LOCK_TEST Yes Mok executed [ 3]
ST_LPRF_AUDIO_LIMES_TEST Ma Mot executed [3]
ST_UEM_CBUS_IF_TEST ez Passed [0]
ST_SLEEPCLK_FREQ_TEST Passed [0]
ST_CMT_APE_‘wWaAKEUP _TEST Mot executed [3]
ST_MaIN_LCD_IF_TEST Mot executed [ 3]
ST_BT_WAKEUP_TEST Mot executed [3]
ST_CDSP_TAHC_DATA_TEST Passed [0] 0x00,0=00
ST_CDSP_WCDMaA_Tx_POWER_TEST Passed [0] 0x00,0=00,0x01.04E9
ST_CDSP_GSM_TH _POWER_TEST Passed [0] (0x00,0=00
ST_CDSP R _PLL_PHASE_LOCK_TEST Fassed [0] 0=00,0200,0400,0-00
ST_CDSP_TH PLL_PHASE_LOCK_TEST Passed [0] (0=00,0<00,0+00,0400
ST_CDSP _R=_I0_LOOP_BACK_TEST Pagzzed [0] 0x00,0x00,0x74, 043
ST_CDSP_PwHR_DETECTOR_BIAS_TEST Passed [0] 0=00,0=00,0+00,0440
ST_CDSP_RF_SUPPLY_TEST Passed [0] 0=00

ST_CDSP _TX_IO_TEST FPassed [0] (0x00,0<00,0-03
ST_CDSP_RF_BE_IF_TEST Passed [0]
ST_TAHWOIMT_TEST Passed [0]
ST_FPwR_KEY_TEST Mat executed [ 3]
ST_SECURITY_TEST Mot executed [3]
ST_HOOKIMT_TEST Mot executed [ 3]

K| KIS S Sl ) El R ) O O O ) O O 2

<

I

Iritialize | etalls,\l Unselect &1 | Selectall |
L

Start | LClose | Help |
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If one or more self tests show fail results (for example: “minor” or “fatal”) more detailed error codes
can be read from the phone with “Details” button. Error codes are shown in hexadecimal format, but
notice that all returned hexadecimal values are not necessarily useful in RF troubleshooting because
some of the self tests return also different kind of measurement information together with “real”
error codes. If self tests are not passed, please refer to following subchapters for detailed
troubleshooting information.

IMPORTANT!

In order to use these self-tests most efficiently, it is very important that the tests are performed in
certain order (or at least the error data is analyzed in this order). The tests are designed so that by
performing them in this order it is easy to find the problematic component without any redundant
checks. The following flowchart is based on that idea (i.e. if RFBUS fails, there is no need to spend time
wondering why there is no power at TX).

Mo It’s not possible to
RF SELFTEST FAILS 4{ get here. J

YES Iﬁ

NO NO

(83) ST_CDSP_RF_SUPPLY_IF_TEST (83) ST_CDSP_RF_SUPPLY_IF_TEST FAILS

(86) ST_CDSP_RF_BB_IF_TEST FAILS [—» FAILS FOR VINKU > FOR HINKU -
Go to
ST_CDSP_RF_BB_IF_TEST Go to ST_CDSP_RF_SUPPLY_TEST Go to ST_CDSP_RF_SUPPLY_TEST
VINKU ERRORS HINKU ERRORS

(85) ST_CDSP_TXIQ_TEST FAILS | (74) ST_CDSP_TXC_DATA_TEST FAILS »| (82) ST_(DSP_POWER DETECTOR
_BIAS_TEST FAILS

YES ‘ YES ¢ YES &
NO

GO to ST_CDSP_TXIQ_TEST Go to Go to
ERRORS ST_CDSP_TXC_DATA_TEST ST_CDSP_POWER_DETECTOR_
ERRORS BIAS_TEST ERRORS

(79) ST_CDSP_RX_PLL_LOCK_TEST | -»(80) ST CDSP_TX_PLL_LOCK_TEST FAILs|» (7 ?) ST-CDSP_WCDMA_TX POWER TEST__
e FAILS
Go to Goto Goto
ST_CDSP_RX_PLL_LOCK_TEST ST_CDSP_TX_PLL_LOCK_TEST ST_CDSP_W(DMA_TX_POWER_
ERRORS ERRORS TEST ERRORS

R

(81) ST_CDSP_RX_IQ_LOOP_BACK_TEST, (77) ST_CDSP_GSM_POWER_TEST | 0 1£s ot possible to get

FAILS FAILS here...
Vs # s
Goto
Go to ST_CDSP_RX_IQ LOOP_BACK ST_CDSP_GSM_POWER_TEST
ERRORS ERRORS
A-6 . .
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2.1 RF-BB interface (ST_CDSP_RF_BB_IF_TEST)

RF_BB_IF test (86) tests the functionality of the RAP3G/HINKU/VINKU serial interface & reset lines. If this

test fails, it means that there’s a problem programming Hinku and or Vinku and all of the following
tests cannot give correct data.

Tested signals: VBAT_ASIC, VDIG, VREFRFO1, VXO, RFBUSDAT, RFBUSCLK, RFBUSENA, RXRESETX, TXRESETX

Error code for this self test is given in format:

o Oxyy, Oxzz

,where 0xyy, 0xzz part is the total error code: Oxyyzz

ST_CDSP_RF_BB_IF_TEST

A

Incorrect version number NO : NO Continue to
read from the RX_IC > cif;éi:;?gigf)sgzt) B ST (DSP RF BB IF TEST
(0x0001) FAILURE PAGE 2
YES Propable cause: }"ES
A 4 Solder problem/faulty A
: HINKU
Incorrect version , .
number read from the | Other possible reasons: TXICis ngt (r)%sleé correctly [no ) Is RXRESETX signal OK? NO
TX_IC (0x0008) -Problem in VDIG between (0x0010)
— RETU & HINKU
lv:s -Problem with RXRESETX ves ves

Propable cause:
2] VX0 (VDIG) voltage OK? Solder problem/faulty

VX0 (VDIG) voltage OK?  H ] Propable cause:

Problem in RETU or in

HINKU
VDIG between route Other possible reasons:
lVES RETU & HINKU & VINKU YES Problem in VDIG between
L RETU & HINKU
Propable cause: Propable cause:
Solder problem/faulty RAP Solder problem/faulty RAP Propable cause:
Other possible reasons: Other possible reasons: Solder problem/faulty RAI
-Solder problem/faulty -Solder problem/faulty Other possible reasons:
Hinku AND Vinku Hinku AND Vinku -Short circuit under
-Problem with RXRESETX HINKU/Faulty HINKU
and TXRESETX
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ST_CDSP_RF_BB_IF_TEST FAILURE PAGE_2

A

Incorrect version Register write-read cycle | ; Register write-read cycle | yo
number read from the [ failed (RX) —& 8(;%)(0'15 Or;ot reset correctly wo, failed (TX)
TX_IC (0x0008) (0x0004) (0x0012)
YES l YES YES
A 4 A
Propable cause: Propable cause:
Poor solder/faulty Vinku Faulty HINKU Is TXRESETX signal OK? |-
Other possible reasons:
VDIG connection between Propable cause:
RETU & VINKU Vs Faulty VINKU
A\ 4 i
Propable cause:
Faulty VINKU ] [ It's not possible to ]
get here...
A 4

Propable cause:

Solder problem/faulty RAI

Other possible reasons:
Short circuit under
VINKU/Faulty VINKU

Please, refer to chapter Error Code Interpretation Examples if more information about error code
interpretation is needed.
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2.2 Supply test for Hinku and Vinku (ST_CDSP_RF_SUPPLY_TEST)

This self test includes two different RF-supply self tests...one for Vinku and one for Hinku:

RF_SUPPLY_TEST (VINKU) (83) tests the functionality of Vinku’s bias block, regulators, reference voltage
line and, supply connections.

If these fail, all other Vinku tests can/will fail. Also many Hinku tests can be affected and can’t be
trusted.

RF_SUPPLY_TEST (HINKU) (83) tests the functionality of Hinku’s bias block, regulators, reference voltage
line and, supply connections.

If these fail, all other Hinku tests can/will fail and can’t be trusted.
Error code for this self test is given in format:

e Oxyy, Oxyy, 0xzz, 0xzz, MeasResultl, MeasResult2, ...
,where 0xyy, Oxyy part is the main part of the error code for Vinku TX ASIC: 0xyyyy

and 0xzz, 0xzz is the main part of the error code for Hinku TX ASIC: 0xzzzz

ST_CDSP_RF_SUPPLY_TEST

VINKU
A
Go
ALL ERRORS NO ST _CDSP_RF SUPPLY
simultaneously (OXOFFF) [ # TEST VINKU ERRORS
PAGE 2
YES
A
Propable cause:
Does also Hinku’s ALL NO Poor soldering/faulty VINKU
supply tests fail?
(OXOFFF)

lvs

Propable cause:
Poor soldering/faulty RETU
Poor soldering/faulty VINKU

A-9
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ST_CDSP_RF_SUPPLY_TEST,
VINKU ERRORS, PAGE2

v

VB_EXT line fail N
(0x0001)

VX0 supply fail By

VBAT1 OR VR1 NO >
(0x0002)

(0x0004) (0x0008)

VBAT2 OR VR2

Go to

_N& ST CDSP RF SUPP
LY

TEST VINKU

l YES

Does also Hinku’s VB_EXT NO
line fail (0x0001)

I;VES

Propable cause:
Poor soldering/faulty RETU
Other possible reasons:
-Problem in VB_EXT connection
between RF & BB
Poor soldering/faulty HINKU and|

(BB/IF tests have been passed so

5 ; ;

Propable cause:

ERRORS PAGE 3

Faulty Vinku/Test error
VBAT1 (VBAT_ASI()

VDIG has to be OK! So the 0K? 0K?
problem is in the test mux)

VBAT2 (VBAT_ASIC)

Lvs bzs

VR1 (VREG1) OK? INo_

Propable cause:

VR2 (VREG2) OK?

NO

Poor solder/faulty VINKU lvss ‘vss

Propable cause:
Test error

Propable cause:
Test error

A
Propable cause:
Poor soldering/faulty RETU
Other possible reasons:
Faulty capacitor connected
to VR1

Propable cause:
Poor solder/faulty VINKU

Other possible reasons:
Faulty capacitor connected

to VR2
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ST_CDSP_RF_SUPPLY_TEST,
VINKU ERRORS, PAGE 3

A

VRFTX fail
(0x0010)

VVGA fail
(0x0020)

| YES

IVB

Propable cause:
Poor solder
Other possible reasons:

Faulty capacitor at VRXTX pin

Propable cause:
Poor solder
Other possible reasons:
Faulty capacitor at VVGA pin

NO

VVCO fail
(0x0040)

NO

VLO fail
(0x0080)

|YES

|VF

Propable cause:
Poor solder
Other possible reasons:
Faulty capacitor at VVCO pin

Propable cause:
Poor solder
Other possible reasons:
Faulty capacitor at VLO pin

NO

RBE_EXT or internal
VPRE fail N bias block No, Temperature sensor
(0x0100) (0x0200) (0x0800)
| YES IVES | YES

Propable cause:
Poor solder
Other possible reasons:
Faulty capacitor at VPRE pin

Propable cause:
Poor solder/Faulty VINKU
Other possible reasons:

Wrong or missing resistor at

RB_ext pin

Propable cause:
Faulty VINKU

Other possible reasons:

Too hot or cold
environment...

It’s not possible to get
here...

Company Confidential
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ST_CDSP_RF_SUPPLY_TEST
HINKU ERRORS
|

VB_EXT Fail NO VDIG Fail NO VBAT1 or VR1 Fail NO VMIX Fail NO
(0x0001) —» (0x0002) B (0x0004) P (0x0008) ]
s Lygs YES lvs
A
Propable cause: Propable cause: Propable cause: Propable cause:
Poor soldering in HINKU Poor soldering in HINKU Poor solder/Faulty HINKU Poor solder in HINKU
Other possible reasons: Other possible reasons:
Faulty capacitor at VR1 Faulty capacitor at VMIX pin
VDDLNAL1 Fail NO VDDLNA2 Fail NO VLO Fail NoO VPRE Fail
(0x0010) B (0x0020) P (0x0040) P (0x0080)
lvzs LVES Iis IWVES
Propable cause: Propable cause: Propable cause: Propable cause:
Poor solder in HINKU Poor solder in HINKU Poor solder in HINKU Poor solder in HINKU
Other possible reasons: Other possible reasons: Other possible reasons: Other possible reasons:
Faulty capacitor at VDDLNA1 pin Faulty capacitor at VDDLNAZ pin Faulty capacitor at VDDLNA1 pin Faulty capacitor at VLO pin
> o o It’s not possible to get
RB_EXT or internal block Temperature sensor here...
(0x0100) (0x0800)
LYES lVES
Propable cause: Propable cause:
Poor solder/Faulty HINKU Faulty HINKU
Other possible reasons: Other possible reasons:
Wrong or missing resistor at Too hot or cold environment...
RB_ext pin

Please, refer to chapter Error Code Interpretation Examples if more information about error code
interpretation is needed.
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2.3 TXIQ self test (ST_CDSP_TX_IQ_TEST)

TX_IQ_TEST (85) checks that the TXIQ lines between RAP & Vinku are properly connected. If this fails
also power tests and RXIQ loopback will fail.

Tested signals: VBAT_ASIC, TXIP, TXIQ, TXQP, TXQN, DAC_REF1, RFBUS

Error code for this self test is given in format:
e 0Oxyy, 0xzz, MeasResult1, MeasResult?, ...

,where 0xyy, 0xzz is the main part of the error code: 0xyyzz

ST_CDSP_TX_IQ_TEST
ERRORS

ALL or ANY ERROR
(0x00xx)

/ Propable cause: \

Poor soldering/faulty
VINKU
Poor soldering/faulty RAP
Other possible reasons:
RETU, but since we'’ve
gotten this far
without fails it should be
0K

- /
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2.4 TXC Data test (ST_TXC_DATA_TEST)

TXC_DATA_TEST (74) tests that the TXC line between RETU & VINKU is properly connected. If this fails
also TX power tests will fail.

Test covers: TxC power control signal, Retu (N2200), RFBUS, Vinku (N7501), VBAT_ASIC

Error code for this self test is given in format:
e 0xyy, 0xzz, MeasResultl, MeasResult2, ...

,where 0xyy, 0xzz part is the main part of the error code: Oxyyzz

ST_CDSP_TXC_DATA_TEST
ERRORS

TXCtoo high at min NO TXCtoo low at max NO It's not possible to
input (0x0001) — > input (0x0002) s

get here...
L lVES
YES

Propable cause:

Faulty RETU Proqule cause:
Other possible reasons: Poor sol:jenpg/Faul]cy VINKU
Vvinku, but it only routes the Poor soldering/Faulty RETU

voltage back to RETU so in this
test, so it’s very unlikely.
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2.5 W(DMA power detector biasing self test (ST_CDSP_PWR_DETECTOR_BIAS_TEST)

POWER_DETECTOR_BIAS_TEST (82) tests the biasing of the power detector.
If this fails, also the power tests will fail/can’t be trusted.

Test covers: Vinku (N7501) WCDMA power detector biasing circuit functionality, Retu (N2200) WTXDET
input. RFBUS, VBAT_ASIC

Error code for this self test is given in format:
e Oxyy, 0xzz, MeasResult1, MeasResult2

,where 0xyy, 0xzz part is the main part of the error code: 0xyyzz

ST_CDSP_W(CDMA_POWER_DET
ECTOR BIAS TEST ERRORS

|

Test error (0x0001, v | Detector readin : , :
> g outside | No It’s not possible to
0x0002, 0x0008, limits (0x0004) get here...

0x0010)
lVES lVES
Propable cause: Propable cause:

? Problem in detector circuitr
Other possible reasons: see “WCDMA power detector
RFBUS, but shouldn’t be ok?” for debugging details.

since we've gotten this Other possible reasons:

far. Poor solder/faulty Retu

Please, refer to chapter Error Code Interpretation Examples if more information about error code
interpretation is needed.

2.5.1 WCDMA power detector ok?

Follow these instructions if it’s needed to check WCDMA power detector functionality. Please notice
that WCDMA power detector is used only in maximum TX power limiting and WCDMA PA supply
voltage controlling purposes.

« W(DMA transmitter has to be active before measurements. Procedure is explained in chapter
“Transmitter troubleshooting”.
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Measurement can be done with an oscilloscope and a probe.
Connect the probe to R7531.

WTXDET signal should be constant DC-voltage. Voltage level should change if TX power is changed.
Vcontrol is lower on lower power levels and higher if higher power levels are used.

WTXDET should be about 325 mV with power level +10 dBm, about 1.03 V with power level
+21 dBm and about 150 mV when power levels below 0 dBm are used.

NOTICE: Perform WC(DMA transmitter tests with > 0 dBm power only in RF shielded environment.

If WTXDET -signal is not as expected follow the same troubleshooting instructions as in: Does
SMPS get correct control voltage from the WCDMA power detector (signal Vcontrol)?
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2.6 RXPLL phase lock self test (ST_CDSP_RX_PLL_PHASE_LOCK_TEST)

RX_PLL_LOCK_TEST (79) tests the functionality of RX PLL. If this fails, none of the RX related
measurements cannot be trusted.

Tested signals: VBAT_ASIC, VDIG, VR1, VR1RX, VCP1, RFBUSDAT, RFBUSCLK, RFBUSENA, RXRESETX
Error code for this self test is given in format:
o Oxyy, Oxzz

,where 0xyy, 0xzz part is the total error code: Oxyyzz

ST_CDSP_RX_PLL_PHASE_LOCK_TE

ST
J
v
Hinku PLL not locked No o Any other code No It's not possible to get
(0x0004) here...

Lies

=

NO

1,

v

Propable cause:
Test problem
RFBUS failure (but this
should be ok if we’ve
gotten this far)

Is there RF power at
V(O output?

YES

Is there RF power at
Hinku input?

Is there supply voltage for V(0?

If VR1RX is OK then the problem is
V(O0, otherwise Hinku is faulty. (VR1
is routed through Hinku to VC0)

\LL

Propable cause:
Poor solder/Faulty VCO

Propable cause:
Poor solder/Faulty Hinku
Other possible reasons:

V(P line shorted to ground

YES,

Propable cause:
Poor solder/Faulty balun

Propable cause:

Poor solder/Faulty RETU
Is there ENOUGH RF NO
ower at Hinku input?
P P Propable cause: Is the VCP1 voltage ok? NO
Balun or VCO
vEs Propable cause:
Go through “Are

Is the RX V(O frequency
correct?

NO

YES

Propable cause:
Correct frequency and Hinku
says it’s not locked then
change Hinku

components near the RX
V(O ok?” and “RX VCO
control voltage VC ok?” link
if no help then change
Hinku, if still not working
change V(0.
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2.7 TX PLL phase lock self test (ST_CDSP_TX_PLL_PHASE_LOCK_TEST)
TX_PLL_LOCK_TEST (80) tests the functionality of RX PLL. If this fails also the TX power tests will fail.

Tested signals: VBAT_ASIC, VDIG, VR1, VCP2, RFBUSDAT, RFBUSCLK, RFBUSENA, TXRESETX

Error code for this self test is given in format:
o  Oxyy, Oxzz

,where 0xyy, 0xzz part is the total error code: Oxyyzz

ST_CDSP_TX_PLL_PHASE_LOCK_TE

ST |
v
Vinku PLL not locked | v | It's not possible to get
(0x0004) » Any other code here...
YES | | YES
¥ v
o Propable cause:
Is there RF power at Is there supply Poor solder/Faulty Vinku Propable cause:
V(O output? _I-b voltage for VC0? Other possible reasons: Test problem
(VINKU VREG2) (This should have already RFBUS failure (but this
4 VEs failed in earlier tests) should be ok if we've
gotten this far)
Is there RF power at | yo \mﬁ
Vinku input? 1

Yi

Propable cause:
Poor solder/Faulty VCO

Propable cause:
Poor solder/Faulty balun

Is there ENOUGH RF
power at Vinku input?

Propable cause:

J YES

Balun or VCO

Is the TX VCO frequency
correct?

NO

Is the V(P2 voltage ok?

YES

YES

Propable cause:

Correct frequency and Hinku

says it’s not locked then

change Hinku

Propable cause:
Poor solder/Faulty RETU
Other possible reasons:

V(P line shorted to
ground

Propable cause:
Check the loop
components/solder joints, if
no help, change Vinku. If
still not working, change TX
V(O.
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2.8 W(DMA transmitter self test (ST_CDSP_WCDMA_TX_POWER_TEST)

TX_WCDMA_POWER_TEST (75) checks the output power of the WCDMA transmitter.

Test covers: Modulator, Vinku (N7501) IC gain stages, IC output supply components, TX filter, WCDMA
PA (N7503), DCDC-converter (N7504), RFBUS, VBAT_ASIC, VBAT_PA

Test does not cover: Circulator (Z7505), duplexer (Z7502), and antenna

To prevent network interference, the phone must be in an RF shield box, when this test is run!

Error code for this self test is given in format:

e Oxyy, 0xzz, MeasResult1, MeasResult2

,where 0xyy, 0xzz part is the main part of the error code: Oxyyzz

ST_CDSP_W(CDMA_TX_POWER_TEST

A

Too low output power | o o It’s not possible to
(0x0010) » Any other code get here...
YES YES
Any power at Vinku NO
output at all? Propable cause:
Test problem

YEs RFBUS failure (but this
should be ok if we've
A gotten this far)

Propable cause:
Poor solder/Faulty Vinku

Propable cause:

Plenty of components involved. Go
through the whole “W(DMA TX
power and transmit frequency

ok?” to find reason.
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2.9 RXIQ loop back self test (ST_CDSP_RX_IQ_LOOP_BACK_TEST)
RX_IQ_LOOPBACK (81) tests that the RXI lines & VREFCM line between RAP & HINKU are connected.

Tested signals: VBAT_ASIC, RXQP, RXQN, RXIP, RXIN, VREFCM, TXIP, TXIN, RFBUS

Error code for this self test is given in format:
e Oxyy, 0xzz, MeasResult1, MeasResult2

,where 0xyy, 0xzz part is the main part of the error code: Oxyyzz

ST_CDSP_RX_IQ_LOOP_BACK_TEST

A

Measured IQ power L Any other code NO It’s not possible to get
under limit ’ here...
(0x0010)
YES YES
v
Propable cause:
Are RXIQ signals OK? NO Poor solder/Faulty Hinku Propable cause:
Other possible reasons: Test problem
vinku, but it should have RFBUS failure (but this
J ves failed already in earlier should be ok if we've
tests gotten this far)
VREFCM OK? -
Propable cause:
\}VES Poor solder/Faulty Hinku
Other possible reasons:
Retu/VB_ext line, but these
Propable cause: should have failed already in
Poor solder/Faulty RAP earlier tests.
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2.10 GSM transmitter self test (ST_CDSP_GSM_TX_POWER_TEST)

TX_GSM_POWER_TEST (77) checks the output power of the GSM transmitter.

Test covers: RFIC Vinku (N7501), modulator, IC gain control stages, filter/balun solder joints, GSM PA
(N7502), PA bias lines & DACs, RFBUS, TX power detector functionality, VBAT_ASIC, VBAT_PA.

Test does not cover: Antenna functionality, RX/TX-switch functionality, and TX signal quality

Error code for this self test is given in format:
e Oxyy, 0xzz, MeasResult1, MeasResult2, ...

,where 0xyy, 0xzz part is the main part of the error code: Oxyyzz

S5T_CDSP_G5M_POWER_TEST
ERRORS

Too low cutput power in
EGSMO00 (0x0001), o Any other code N It's not possible to get
DCE1800 (0x0002) or - here...
PCS1900 (0x0004) band

YES YES
Any power at Vinku
output atall? il

Propable cause:
Test problem

Yi5 RFBUS failure (but this

should be ok if we've

gotten this far)

Propable cause:
Propable cause: P

Plenty of components involved. Go Poor solder/Faulty Vinku
through the whole “GSM transmitter
power levels and transmit frequency
ok?" to find the reason.
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2.11 Error Code Interpretation Examples

This section presents three different examples of RF error code interpretation.

2.11.1 Example 1

ST_CDSP_RX_PLL_PHASE_LOCK self test gives “Fatal” result with error code: 0x00, 0x04

This means that the total error code is “0x004” (“0000 0000 0000 0100” in binary format) and if we
look a flowchart in section RX PLL phase lock self test (ST CDSP RX PLL PHASE LOCK TEST) the meaning
for the code is “Hinku PLL is not locked”.

2.11.2 Example 2

Some of the self-tests can return multiple errors at the same time.

For example: RF-BBinterface (ST_CDSP_RF_BB_IF_TEST) self test gives “Fatal” result with
error code: 0x00, 0x09, ...

This means that the total error code without measurement values is “0x0009” and this is the same as
“0000 0000 0000 1001” in binary format. If we look closer there are multiple errors (2) found:

Bit mask “---- ---- ---- --- 1” = “0x0001”
Bit Mask “---- ---- ---- 1---* = “0x0008”

Troubleshooting can be continued with RF-BB interface (ST (DSP RF BB IF TEST) flowchart because
there are errors with two error codes: 0x0001 and 0x0008.

2.11.3 Example 3

Supply test for Hinku and Vinku (ST_CDSP_RF_SUPPLY_TEST) is slightly different self test from others
because there are both Vinku and Hinku errors shown in the same error code (The format for error code is
explained in section Supply test for Hinku and Vinku).

For example: ST_CDSP_RF_SUPPLY_TEST gives “Fatal” result with error code: 0x0B, 0xBC, 0x00, 0x00, ...

This error code means that there are probably no errors in Hinku RX ASIC supply voltages because the
main part of the error code for Hinku is 0x00, 0x00 (=0x0000) and means the same as “no errors”.

Anyway, there are many errors with Vinku TX ASIC supply voltages. The main part of the error code for
Vinku is 0x0B, 0xBC and that’s the same as “101110111100” in binary format. If we look closer there
are multiple (8) errors found:

Bit mask “---- ---- ---- -1--“ = “0x0004”
Bit mask “---- ---- ---- 1---“ = “0x0008”
Bit mask “---- ---- ---1 ----“ = “0x0010”
Bit mask “---- ---- --1- ----“ = “0x0020”

Company Confidential
Copyright © 2005 Nokia. All rights reserved



NOKIA

Appendix A: RF Troubleshooting Nokia Customer Care
Bit mask “---- ---- 1--- ----“ =”(0x0080”
Bit mask “---- ---1 ---- ----* =“0x0100”
Bit mask “---- --1- ---- ----* ="(0x0200”
Bit mask “---- 1--- ---- ---- = "0x0800”

Troubleshooting can be continued with ST (DSP RF SUPPLY TEST VINKU flowchart because there are
errors with eight VINKU error codes.

Typically this kind of error occurs if there is no VBAT_ASIC voltage coming to the Vinku TX ASIC at all or
the ASICis poorly soldered to the PWB (All voltages that are somehow related to VBAT_ASIC are

causing errors).
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3. DOES THE PHONE REGISTER TO THE NETWORK AND MAKE A CALL (GSM)?

Test against a GSM communication tester or real GSM network with a proper SIM.

3.1 GSM transmitter power levels and transmit frequency ok?

Attach the phone to the product specific test jig and a spectrum analyser to the RF-coupler.
Coupler attenuation should be also taken into account during measurements.

Set GSM Tx ON. Procedure is explained in section “Transmitter troubleshooting”.

Spectrum analyser centre frequency should be set according the used TX channel (See section
“Frequency mappings”).

Spectrum analyser RBW = VBW =1 MHz, Span 0 MHz, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

Test at least the maximum and minimum power levels:

EGSM900: The maximum power level is “5” (31 - 34 dBm, typ. value +33 dBm)
The minimum power level is “19” (3 - 7 dBm, typ. value +5 dBm)

GSM1800: The maximum power level is “0” (28 - 32 dBm, typ. value +30 dBm)
The minimum power level is “15” (-2 - +2 dBm, typ. value +0 dBm)

GSM1900: The maximum power level is “0” (28 — 32 dBm, typ. value +30 dBm)
The minimum power level is “15” (-2 - +2 dBm, typ. value +0 dBm)

If power is not as expected separate the phone into parts and place to the module jig. Connect the
spectrum analyser to the module jig GSM RF connector and measure power levels again (Notice
that there are three antenna connectors in the module jig, one for GSM, one for WCDMA and one for
Bluetooth. Make sure that all connections are made to the correct RF-connector).

Power levels ok in the module jig: Antenna or antenna connection bad. Replace the antenna
Power levels still wrong or no TX signal found at all: Continue troubleshooting

If TX signal is not found at all use wider span setting and check if the transmitter is transmitting
on wrong frequency. If the signal is found to be on wrong frequency or frequency is not stabile,
see section_3.1.3. "GSM transmitter frequency correct”.

3.1.1 Does GSM TX transmit RF-power at all?
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If TX signal is not found at all use wider span setting and check if the transmitter is transmitting
on wrong frequency. If signal is found to be on wrong frequency or frequency is not stabile, see
section, 3.1.3. "GSM transmitter frequency correct”.

3.1.1.1 Is Vinku (N7501) transmitting RF-power at all?

GSM transmitter has to be active before Vinku’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. RBW and VBW =1 MHz,
Span = 0, sweep time 1 ms. Spectrum analyser centre frequency should be set according the used
TX channel (see section “Frequency mappings”). Notice that GSM transmission has pulsed nature
and power should be measured during TX burst (triggering needed). Another possibility is to use
following settings: RBW = VBW =1 MHz, Span 200 kHz and sweep time at least 2.5 seconds.

EGSM900:

Connect the RF probe to Z7504 input. The level should be about the same on both input pins.
Check output level with at least the maximum (5) and the minimum (19) power levels.

Maximum power level - Output level should be about -15...-25 dBm
Minimum power level - Output level should be about -45...-55 dBm
GSM1800/GSM1900:

Connect the RF probe to (7577 or C7575. The level should be about the same on both capacitors.
Check output level with at least the maximum (0) and the minimum (15) power levels.

Maximum power level - Output level should be about -25...-35 dBm
Minimum power level - Output level should be about -55...-65 dBm
Check if output levels of Vinku are as expected.

NOTE!  If VINKU output RF-power is totally missing just in one or two GSM-bands, typically this
means that Vinku ASIC (N7501) is faulty or the ASIC is badly soldered. For example: VINKU is not
transmitting at all in EGSM900-band but TX-power is ok in other GSM-bands. Then it’s quite clear
that VINKU (N7501) is faulty or badly soldered and the component should be replaced.

3.1.1.1.1 RF operating voltage VBAT_ASI(?

Measurement can be done with an oscilloscope and a probe.
Connect the probe to (7503 (or (7501, (7541)

VBAT_ASIC voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.

3.1.1.1.1.1 Ferrite inductor L7503 ok?

Check that component is in place and solder joints are ok

Measure voltage from the both ends of L7503. Is it faulty or is there short circuit in RF end?
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Disconnect the power supply from the phone and use an ohmmeter to check that inductor is
conducting DC.

3.1.1.1.2 RFBUS signals ok?

GSM receiver has to be active before RFBUS signals can be measured. Procedure is explained in
section “GSM RX chain activation for manual measurements”. Also WCDMA/GSM transmitter and
WCDMA receiver activation can be used for the measurement but then RFBUS -signals don’t
necessarily look like in figures mentioned below.

Measurements can be performed with an oscilloscope and a probe. Check all five RF BUS signals:

RFBUSDAT: Connect the probe to J7504. Typical RFBUSDAT -signal is shown in section 6.5.9.3
“RFBUSDAT (GSM RX)”

RFBUSCLK: Connect the probe to J7505. Typical RFBUSCLK -signal is shown in sections 6.5.9.1
“RFUSCLK (GSM RX)” and 6.5.9.2 “RFBUSCLK and RFBUSENA (GSM RX)”

RFBUSENA: Connect the probe to J7506. Typical RFBUSENA -signal is shown in section 6.5.9.2
“RFBUSCLK and RFBUSENA (GSM RX)”

RXRESETX: Connect the probe to J7515. RXRESETX -signal is a constant 2 V DC-signal after GSM or
WCDMA transceiver has been activated the first time after phone boot up. The level of this signal
should be about 0 V before transceiver activation.

TXRESETX: Connect the probe to J7517. TXRESETX -signal is a constant 2 V DC-signal after GSM or
WCDMA transceiver has been activated the first time after phone boot up. The level of this signal
should be about 0 V before transceiver activation.

3.1.1.1.2.1 RAP3G (or Vinku or Hinku) faulty?

RAP3G (D2800) cannot be replaced.

3.1.1.1.3 Vinku (N7501) regulator voltages VREG1, VREG2 ok?

GSM transmitter has to be active before VREG1 and VREG2 voltages can be measured. Procedure is
explained in section “Transmitter troubleshooting.”

Measurements can be done with an oscilloscope and a probe.
VREG1: Connect the probe to (7543
VREG2: Connect the probe to (7548 (or (7547)

VREG1 and VREGZ voltage levels should be 2.65 - 2.86 V. Typical value is 2.7 V.

3.1.1.1.3.1 Vinku (N7501) RB_EXT voltage ok?

GSM transmitter has to be active before Vinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.
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e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7521.

e RB_EXT voltage should be 1.325-1.375 V.
3.1.1.1.3.1.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.1.1.1.3.1.1.1 Desolder R7503.Is VREFRFO1 voltage still wrong?

e Remember to solder a new component to R7503 pads after the measurement.
3.1.1.1.3.1.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.1.1.1.3.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
3.1.1.1.3.1.2 R7521 and R7504 in place and working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an chmmeter.

3.1.1.1.3.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.1.1.1.3.1.3.1 Is R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
3.1.1.1.3.1.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
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help go to the next step.
3.1.1.1.3.1.3.3 Replace Vinku (N7501) or Hinku (N7500) or both
3.1.1.1.3.1.4 Replace Vinku (N7501)
3.1.1.1.3.2 Are capacitorsin Vinku (N7501) requlator lines working correctly?
VREG1: (7543
VREG2: (7547, (7548, (7554, (7555, (7553, (7552, (7558 and (7567
e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that regulator lines
are not short-circuited to the ground. If short-circuit is found replace capacitors mentioned above.
If this does not help go to the next step.

3.1.1.1.3.3 TX V(O (G7502) ok?
3.1.1.1.3.4 Replace Vinku (N7501)
3.1.1.1.4 VXO0-voltage ok? (=Vdig).
e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V
3.1.1.1.4.1 (7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

3.1.1.1.4.2 Replace Retu
3.1.1.1.4.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
3.1.1.1.5 VCP2-voltage ok?

e GSM transmitter has to be active before VCP2 voltage can be measured. Procedure is explained in
section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
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Connect the probe to (2221 (or (7550).

V(P2 voltage should be about 4.75 V.

3.1.1.1.5.1 (7550 and (2221 working correctly?

Check that components are in place and solder joints are ok

Disconnect the power supply from the phone and use an ohmmeter to find out if the VCP2-line is
short-circuited to the ground. If short-circuit is found replace (7550 and (2221. If this does not
help go to the next steps.

3.1.1.1.5.2 Retu ok?

3.1.1.1.5.3 Vinku (N7501) ok?

3.1.1.1.6 Is there RF power in the TX VCO output at all?

GSM transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing. Quick VCO alive check can be done
also without removing the RF shield. The RF probe should be placed as near the TX V(O output as
possible (Put the head of the probe carefully inside the V(O can through the holes of the shield).
Remember to use low RF Attenuator value in the spectrum analyser with this method.

Check if the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The correct VCO frequency can be found in section “Frequency mappings”. The
output level of the VCO should be about -25 dBm during GSM TX burst.

3.1.1.1.6.1 TXVCO operating voltage VREG2 (VR2) ok?

See section "Vinku (N7501) requlator voltages VREG1, VREG2 ok?"

3.1.1.1.6.2 Replace TX V(O (G7502)

3.1.1.1.7 Is TX VCO RF-signal coming to the Vinku at all?

GSM transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
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transmission has pulsed nature and V(O output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

Check the level of the TX VCO frequency in T7503 outputs. The level should be about -30...-35 dBm
in both output lines. If the signal level is correct in the input (about -25 dBm) but output level is
not as expected then replace T7503. V(O shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

3.1.1.1.7.1 Replace balun T7503

3.1.1.1.8 Are TX-IQ signals ok?

These current mode signals are not possible to measure, but are tested with self-tests. So if there
is no fail in 2.3. “ST_(DSP_TX IQ TEST” these signals should be ok. Otherwise Vinku (N7501) or
RAP3G (D2800) is faulty. Notice that it is not possible to replace RAP3G ASIC.

3.1.1.1.9 Is there TXC-signal coming to Vinku ASIC (N7501)?

GSM transmitter has to be active before TX control voltage TXC can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Set TX power level first to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)
Measurement can be done with an oscilloscope and a probe.
Connect the probe to (7549

Typical TX control voltage TXC timing should look somehow similar to figure 6.5.2 "TXCin GSM
mode (DC Offset 0 V)" (EGSM900 TX power level 5) and voltage levels should be roughly:

EGSM900: 1.8 V while TX burst and 0 V otherwise.

GSM1800/GSM1900: 1.8 V while TX burst and 0 V otherwise.

Change the TX to the minimum power level (“19” in EGSM and “15” in GSM1800/GSM1900)
Typical TX control voltage TXC levels should be now about:

EGSM900: 1.0 V while TX burst and 0 V otherwise.

GSM1800/GSM1900: 0.7 V while TX burst and 0 V otherwise.

3.1.1.1.9.1 R7514in place?

Check that the component is in place and solder joints are ok

Disconnect the power supply from the phone and check R7514 resistance value with an ohmmeter

3.1.1.1.9.2 (7549 working correctly?

Check that the component is in place and solder joints are ok

Disconnect the power supply from the phone and use an ohmmeter to check that (7549is not
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short-circuited. If short-circuit is found replace the capacitor.
3.1.1.1.9.3 Retu ok?
3.1.1.1.10 VCTCXO frequency and output level correct?
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7529 (or (7582)

e The frequency of the VCTCXO should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCXO0 output signal is presented in figure 6.5.1. "VCTCXO0 OQutput (DC Offset

1.24V)".
3.1.1.1.10.1 VX0-voltage ok? (=Vdig).

e Measurement can be done with an oscilloscope and a probe

e (onnect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V
3.1.1.1.10.1.1 C7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

3.1.1.1.10.1.2 Replace Retu
3.1.1.1.10.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
3.1.1.1.10.2 BB AFC-voltage ok?

e See section "BB AFC-voltage ok?"

3.1.1.1.10.3 Replace VCTCXO G7501
3.1.1.1.11 Replace Vinku (N7501)
3.1.1.2 Is there RF-power in the GSM PA (N7502) input at all?

e GSM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
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frequency settings to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
needed). Another possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

e EGSM900: Connect the probe to J7521 (test point). The RF level should be roughly -15...-20 dBm.

e (SM1800 or GSM1900: Connect the probe to R7512 output. The RF level should be roughly -20...
30 dBm.

3.1.1.2.1 EGSM900: Replace SAW 77504
3.1.1.2.2 GSM1800/GSM1900: Is Vinku (N7501) output RF-signal coming to the T7502 (Balun)?

e (SM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”. Set TX power level to the maximum (“0” in GSM1800/GSM1900)

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings™).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
needed). Another possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

e (SM1800 or GSM1900: Connect the probe to T7502 input. There are two input ports in T7502
because the input port is balanced. The RF level should be roughly -25 dBm in both inputs.

3.1.1.2.2.1 Matching components ok?

GSM1800/GSM1900: C7575 and (7577

e (Check that components are in place and solder joints are ok

e (SM1800 and GSM1900: Disconnect the power supply from the phone and use an ohmmeter to
check that capacitors C7575 and (7577 are not short-circuited. If short-circuit is found replace the
faulty capacitor.

3.1.1.2.3 GSM1800/GSM1900: Is there RF power in the balun (T7502) output at all?

e (SM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”. Set TX power level to the maximum (“0” in GSM1800/GSM1900)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency settings to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
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needed). Another possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

GSM1800 or GSM1900: Connect the probe to R7512 input. The RF level should be roughly -20...-
30 dBm.

3.1.1.2.3.1 Replace balun T7502

3.1.1.2.4 GSM1800/GSM1900: Replace attenuator R7512

3.1.1.3 Does GSM PA (N7502) transmit RF-power at all?

GSM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Set TX power level to the minimum (“19” in EGSM900 and “15” in GSM1800/GSM1900)

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
needed). Another possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

EGSM900: Connect the probe to J7520 (test point). The RF level should be about -16...-17 dBm.

GSM1800 or GSM1900: Connect the probe to J7519 (test point). The RF level should be roughly
-29...-30 dBm in both bands.

3.1.1.3.1 GSM PA (N7502) operating voltage ok?

Measurement can be done with an oscilloscope and a probe.
Connect the probe to (7593

Voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V

3.1.1.3.1.1 PA operating voltage VBAT_PA ok?

Measurement can be done with an oscilloscope and a probe.
Connect the probe to (7569 (or (7564, (7583)

Voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.

3.1.1.3.1.1.1 Ferrite Z7500 ok?

Check that component is in place and solder joints are ok

Disconnect the power supply from the phone and use an ohmmeter to check that inductor is
conducting DC.

3.1.1.3.1.2 (7593 ok?
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e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that the capacitor is
not short-circuited. If short-circuit is found replace the capacitor.

3.1.1.3.1.3 Replace inductor L7516
o Ifreplacing does not help, replace GSM PA (N7502)
3.1.1.3.2 Are bias currents coming correctly to the GSM PA (N7502)?

EGSM: Icont_21 and Icont_22
GSM1800/GSM1900: Icont_31 and Icont_32

e (SM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)
e Measurements can be done with an oscilloscope and a VOLTAGE probe.
e EGSM900:

- Connect the probe to (7545 or (7544. Notice: (7544 is a non-assembled component so the probe
should be connected to the pad that can be still found from the PWB.

- Typical full TX power bias currents (Icont_21 and Icont_22) should look somehow similar to figure
6.5.4 "lcont 21/Icont 22 (DC offset 1.2V)" when measured with an oscilloscope and a probe. Check
both currents.

e (SM1800 or GSM1900:
- Connect the probe to (7561 or (7556.

- Typical full TX power bias currents (Icont_31 and Icont_32) should look somehow similar to figure
6.5.5 when measured with an oscilloscope and a probe. Check both currents.

3.1.1.3.2.1 Vinku (N7501) RB_EXT voltage ok?

e See section "Vinku (N7501) RB EXT voltage ok?"

3.1.1.3.2.2 Are capacitors in GSM PA (N7502) bias lines working correctly?

EGSM: Icont_21 missing - Replace Vinku
Icont_22 missing — (7545 short-circuited?
GSM1800/GSM1900: Icont_31 missing — (7556 short-circuited?
Icont_32 missing - (7561 short-circuited?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
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help go to the next step.

3.1.1.3.2.3 Replace Vinku (N7501)

3.1.1.3.3 Replace PA (N7502)

3.1.1.4 Are control voltages V(1, V(2 and V(3 coming correctly to the antenna switch (Z7503)?

Use “RF Controls” window in Phoenix test software to activate the GSM transmitter and to select
the wanted GSM band. Procedure is explained in section “Transmitter troubleshooting”. GSM RX
activation is described in section “GSM RX chain activation for manual measurements”.

Use an oscilloscope and probe to find out if antenna switch control lines are working according to
table shown below. “Hi” means that there is 2.4 - 2.8 V control voltage level in the corresponding
control line. “Lo” means levels 0 - 0.2 V. Remember to trigger the oscilloscope because control
voltages V(1, V(2 and V(3 are pulsed

Connect the probe to correct test points to measure VC1, V(2 and V(3 voltages (check test point
locations from section “Test point locations”). Notice: these test points are PWB pads for three
non-assembled capacitors.

Switch mode Ve Vc2 Vec3
EGSM_RX Lo Lo Lo
DCS_RX Lo Lo Lo
PCS_RX Lo Lo Hi
EGSM_TX Hi Lo Lo
DCS/PCS_TX Lo Hi Hi

3.1.1.4.1 Replace Hinku (N7500)

3.1.1.5 Replace antenna Switch Z7503

3.1.2 Does GSM TX transmit enough RF-power and power levels otherwise ok?

3.1.2.1 Is Vinku ASIC (N7501) transmitting correct RF-power?

GSM transmitter has to be active before Vinku’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. RBW and VBW =1 MHz,
Span = 0, sweep time 1 ms. Spectrum analyser centre frequency should be set according the used
TX channel (see section “Frequency mappings”). Notice that GSM transmission has pulsed nature
and power should be measured during TX burst (triggering needed). Another possibility is to use
following settings: RBW = VBW = 1 MHz, Span 200 kHz and sweep time at least 2.5 seconds.

EGSM900:

Connect the RF probe to Z7504 input. The level should be about the same on both input pins.
Check output level with at least the maximum (5) and the minimum (19) power levels.
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Maximum power level - Output level should be about -15...-25 dBm
Minimum power level - Output level should be about -45...-55 dBm
GSM1800/GSM1900:

Connect the RF probe to (7577 or C7575. The level should be about the same on both capacitors.
Check output level with at least the maximum (0) and the minimum (15) power levels.

Maximum power level - Output level should be about -25...-35 dBm
Minimum power level - Output level should be about -55...-65 dBm
Check if output levels of Vinku are as expected.

NOTE!  If VINKU ASIC is transmitting wrong TX power just in one or two GSM-bands, typically
this means that Vinku ASIC (N7501) is faulty or the ASIC is badly soldered. Of course SAW-filter
Z7504 or balun T7502 can be also faulty/badly soldered and causing short-circuit, but probability
to this is quite low. For example: VINKU is transmitting too low power in EGSM900-band but TX-
power is ok in other GSM-bands. Then it’s almost clear that VINKU (N7501) is faulty or badly
soldered and the component should be replaced.

3.1.2.1.1 RF operating voltage VBAT_ASIC ok?

See section “RF operating voltage VBAT ASIC ok?”

3.1.2.1.2 Are Vinku (N7501) requlator voltages VREG1, VREG2 ok?

GSM transmitter has to be active before VREG1 and VREG2 voltages can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurements can be done with an oscilloscope and a probe.
VREG1: Connect the probe to (7543
VREG2: Connect the probe to (7548 (or (7547)

VREG1 and VREGZ2 voltage levels should be 2.65 - 2.86 V. Typical value is 2.7 V.

3.1.2.1.2.1 Vinku (N7501) RB_EXT voltage ok?

GSM transmitter has to be active before Vinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurement can be done with an oscilloscope and a probe.
Connect the probe to R7521.

RB_EXT voltage should be 1.325 -1.375 V.

3.1.2.1.2.1.1 VREFRFO1-voltage ok?

Measurement can be done with an oscilloscope and a probe.
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e (Connect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.1.2.1.2.1.1.1 Desolder R7503.Is VREFRFO1 voltage still wrong?

e Remember to solder a new component to R7503 pads after the measurement.
3.1.2.1.2.1.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.1.2.1.2.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
3.1.2.1.2.1.2 R7521 and R7504 in place and working correctly?
e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an chmmeter.

3.1.2.1.2.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.1.2.1.2.1.3.1 Is R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
3.1.2.1.2.1.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.1.2.1.2.1.3.3 Replace Vinku (N7501) or Hinku (N7500) or both
3.1.2.1.2.2 Replace Vinku (N7501)
3.1.2.1.3 Are TX-IQ signal waveforms looking correct?

e These current mode signals are not possible to measure, but are tested with self-tests. So if there
is no fail in 2.3 ST (DSP_TX 10 TEST these signals should be ok. Otherwise Vinku (N7501) or RAP3G
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(D2800) is faulty. Notice that it is not possible to replace RAP3G ASIC.
3.1.2.1.4 Is the TXC-signal coming to Vinku ASIC (N7501) OK? Is signal level correct?

e (SM transmitter has to be active before TX control voltage TXC can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Set TX power level first to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7549

e Typical TX control voltage TXC timing should look somehow similar to figure 6.5.2 “TXCin GSM
mode (DC offset 0 V)” (EGSM900 TX power level 5) and voltage levels should be roughly:

- EGSM900: 1.8 V while TX burst and 0 V otherwise.

- (GSM1800/GSM1900: 1.8 V while TX burst and 0 V otherwise.

e (hange the TX to the minimum power level (“19” in EGSM and “15” in GSM1800/GSM1900)

e Typical TX control voltage TXC levels should be now about:

- EGSM900: 1.0 V while TX burst and 0 V otherwise.

e (SM1800/GSM1900: 0.7 V while TX burst and 0 V otherwise.
3.1.2.1.4.1 R7514 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R514 resistance value with an ohmmeter
3.1.2.1.4.2 (7549 working correctly?

e (heck that the component isin place and solder joints are ok

e Disconnect the power supply from the phone and check with an ohmmeter that (7549 is not
short-circuited.

3.1.2.1.4.3 Retu ok?
3.1.2.1.5 Does GSM PA (N7502) get correct DET_SW_G -voltage from Vinku ASIC (N7501)?

e GSM transmitter has to be active before DET_SW_G voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7595 pad. Notice: C7595 is a non-assembled component so the probe
should be connected to the pad that can be still found from the PWB.
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e DET_SW_G voltage should be about 2.8 V while TX burst and 0 V otherwise.
3.1.2.1.5.1 (7595 working correctly?
e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check with an ohmmeter that (7595 is not
short-circuited.

3.1.2.1.5.2 Replace Vinku (N7501)
3.1.2.1.6 Are components in GSM power control loop in place and working ok?

R7516 and (7559

e Disconnect the power supply from the phone and use an ohmmeter to check that (7559 is not
short-circuited. If short-circuit is found replace the capacitor.

e (heck R7516 resistance value with an ohmmeter and replace resistor if needed.

3.1.2.1.7 Is TX VCO signal level in the T7503 output high enough?

e (SM transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. RBW and VBW =1 MHz,
Span = 0, sweep time 1 ms. Spectrum analyser centre frequency should be set according the used
TX channel (see section “Frequency mappings”). Notice that GSM transmission has pulsed nature
and V(O output power should be measured during TX burst (triggering needed). Another
possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and sweep time at
least 2.5 seconds.

e (heck the level of the VCO frequency in T7503 outputs. The level should be about -30...-35 dBm in
both output lines during GSM TX burst. If the signal level is correct in the input (about -25 dBm)
but output level is not as expected then replace T7503. V(O shield has to be removed before
measurement. Remember to solder the shield back after the phone repairing.

3.1.2.1.7.1 TXVCO G7502 output level high enough?

e (SM transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

e (Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.
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e (Checkif the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -25 dBm during GSM TX burst.

3.1.2.1.7.1.1 Replace TX V(O G7502
3.1.2.1.7.2 Replace balun T7503
3.1.2.1.8 Replace Vinku (N7501) or GSM PA (N7502)

o If the output level of Vinku is higher than wanted then replace GSM PA (N7502). Otherwise replace
TX ASIC Vinku (N7501).

3.1.2.2 Does GSM PA (N7502) have enough RF-power in its input?

e GSM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency settings to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
needed). Another possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

e EGSMI00: Connect the probe to J7521 (test point). The RF level should be roughly -15...-20 dBm.

e (GSM1800 or GSM1900: Connect the probe to R7512 output. The RF level should be roughly -20...
30 dBm.

3.1.2.2.1 EGSM900: Replace SAW 77504
3.1.2.2.2 GSM1800/GSM1900: Is Vinku (N7501) output RF-signal coming correctly to the T7502 (Balun)?

e (SM transmitter has to be active before measurements Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to the maximum (“0” in GSM1800/GSM1900)

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
needed). Another possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

e (SM1800 or GSM1900: Connect the probe to T7502 input. There are two input ports in T7502
because the input port is balanced. The RF level should be roughly -25 dBm in both inputs.
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3.1.2.2.2.1 Matching components ok?

GSM1800/GSM1900: C7575 and (7577

Check that components are in place and solder joints are ok

GSM1800 and GSM1900: Disconnect the power supply from the phone and use an ohmmeter to
check that capacitors (7575 and (7577 are not short-circuited. If short-circuit is found replace the
faulty capacitor.

3.1.2.2.3 GSM1800/GSM1900: Is there correct RF power in the balun (T7502) output?

GSM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Set TX power level to the maximum (“0” in GSM1800/GSM1900)

Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency settings to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
needed). Another possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

GSM1800 or GSM1900: Connect the probe to R7512 input. The RF level should be roughly -20...-
30 dBm.

3.1.2.2.3.1 Replace balun T7502

3.1.2.2.4 GSM1800/GSM1900: Replace attenuator R7512

3.1.2.3 GSM PA (N7502) transmitting correct RF-power?

GSM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Set TX power level to the minimum (“19” in EGSM900 and “15” in GSM1800/GSM1900)

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and power should be measured during TX burst (triggering
needed). Another possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and
sweep time at least 2.5 seconds.

EGSM900: Connect the probe to J7520 (test point). The RF level should be about -16...-17 dBm.

GSM1800 or GSM1900: Connect the probe to J7519 (test point). The RF level should be roughly
-29...-30 dBm in both bands.
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3.1.2.3.1 GSM PA (N7502) operating voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7593

e Voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.
3.1.2.3.1.1 PA operating voltage VBAT_PA ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7569 (or (7564, (7583)

e Voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.
3.1.2.3.1.1.1 Ferrite Z7500 ok?

e (heck that component isin place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that inductor is
conducting DC.

3.1.2.3.1.2 (7593 ok?
e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that the capacitor is
not short-circuited. If short-circuit is found replace the capacitor.

3.1.2.3.1.3 Replace inductor L7516
o Ifreplacing doesn’t help then replace GSM PA (N7502)
3.1.2.3.2 Are bias currents coming correctly to the GSM PA (N7502)? Level ok?

EGSM: Icont_21 and Icont_22
GSM1800/GSM1900: Icont_31 and Icont_32

e (SM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)
e Measurements can be done with an oscilloscope and a VOLTAGE probe.
e EGSM900:

- Connect the probe to (7545 or (7544. Notice: (7544 is a non-assembled component so the probe
should be connected to the pad that can be still found from the PWB

- Typical full TX power bias currents (Icont_21 and Icont_22) should look somehow similar to figure
6.5.4 “Icont_21/Icont_22 (DC Offset 1.2 V)” when measured with an oscilloscope and a probe. Check

A-42 . :
Company Confidential

Copyright © 2005 Nokia. All rights reserved



NOKIA
Appendix A: RF Troubleshooting Nokia Customer Care

both currents.
e (GSM1800 or GSM1900:
- Connect the probe to (7561 or (7556.

- Typical full TX power bias currents (Icont_31 and Icont_32) should look somehow similar to figure
6.5.5 “Icont_31/Icont_32 (DC Offset 1.2 V)” when measured with an oscilloscope and a probe. Check
both currents.

3.1.2.3.2.1 Vinku (N7501) RB_EXT voltage ok?

e See section "Vinku (N7501) RB EXT voltage ok?"

3.1.2.3.2.2 Are capacitors in GSM PA (N7502) bias lines working correctly?

EGSM: Icont_21 missing - Replace Vinku
Icont_22 missing - (7545 short-circuited?
GSM1800/GSM1900: Icont_31 missing — (7556 short-circuited?
Icont_32 missing - (7561 short-circuited?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above.

3.1.2.3.2.3 Replace Vinku (N7501) or GSM PA (N7502)
3.1.2.3.3 Replace GSM PA (N7502)
3.1.2.4 Are control voltages V(1, V(2 and V(3 coming correctly to the antenna switch (Z7503)?

e Use “RF Controls” window in Phoenix test software to activate the GSM transmitter and to select
the wanted GSM band. Procedure is explained in section “Transmitter troubleshooting”. GSM RX
activation is described in section “GSM RX chain activation for manual measurements”.

e Use an oscilloscope and probe to find out if antenna switch control lines are working according to
table shown below. “Hi” means that there is 2.4 - 2.8 V control voltage level in the corresponding
control line. “Lo” means levels 0 - 0.2 V. Remember to trigger the oscilloscope because control
voltages V(1, V(2 and V(3 are pulsed

e (onnect the probe to correct test points to measure VC1, VC2 and V(3 voltages (check test point
locations, see section “Test point locations). Notice: these test points are PWB pads for three non-
assembled capacitors.
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Switch mode Vc1i Vc2 Vel
EGSM_RX Lo Lo Lo
DCS_RX Lo Lo Lo
PCS_RX Lo Lo Hi
EGSM_TX Hi Lo Lo
DCS/PCS_TX Lo Hi Hi

3.1.2.4.1 Replace Hinku (N7500)

3.1.2.5 Replace antenna Switch Z7503

3.1.2.6 Replace antenna switch Z7503

3.1.3 GSM transmitter frequency correct?

Connect a spectrum analyser to the module test jig’s RF connector.
Set GSM Tx ON. Procedure is explained in section “Transmitter troubleshooting”.

Check if the frequency of the GSM transmitter is as expected. If output signal is not found try to use
500 MHz span setting.

The correct TX frequency is shown in Phoenix “RF Controls (GSM)” window and can be found also
in see section “Frequency mappings”. If the frequency is not found at all then go to 3.1.1 “Does
GSM TX transmit RF-power at all?”

3.1.3.1 Is TX VCO frequency as expected?

GSM transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing. Quick V(O alive check can be done
without removing the RF shield. The RF probe should be placed as near the TX VCO output as possible
(Put the head of the probe carefully inside the V(O can through the holes of the shield). This method
can be used only to check that the TX V(O is alive. It won’t expose if the T7503 is broken or the
output level of the V(O is too low. Remember to use low RF Attenuator value in the spectrum
analyser with this method.

Check if the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -25 dBm during GSM TX burst.
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3.1.3.1.1 (7543, (7548 and L7517 ok?

e These components should be checked if TX VCO frequency is not stable and TX PLL frequency not
locked.

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that inductor is
conducting DC.

3.1.3.1.2 TX V(O control voltage VC ok?

e (SM transmitter has to be active before TX VCO control voltage VC can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to R7519.

e Typical TX VCO control voltage VC should look somehow similar to figure 6.5.3 “TX VCin GSM mode
(DC offset 1.8V). DC voltage level should change if TX channel is changed. VCis lower on lower
channels and higher if higher channel numbers are used.

3.1.3.1.2.1 VCP2-voltage ok?

e (SM transmitter has to be active before VCP2 voltage can be measured. Procedure is explained in
section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (2221 (or C7550).

e V(P2 voltage should be about 4.75 V.

3.1.3.1.2.1.1 7550 and (2221 working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VCP2-line is
short-circuited to the ground. If short-circuit is found replace (7550 and (2221. If this does not
help go to the next steps.

3.1.3.1.2.1.2 Retu ok?
3.1.3.1.2.1.3 Vinku (N7501) ok?
3.1.3.1.2.2 Vinku (N7501) RB_EXT voltage ok?

e See section "Vinku (N7501) RB EXT voltage ok?"

3.1.3.1.2.3 Balun T7503 ok?

e (SM transmitter has to be active before TX VCO’s output level can be measured. Procedure is
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explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

e C(Check the level of the TX VCO frequency in T7503 outputs. The level should be about -30...-35 dBm
in both output lines. If the signal level is correct in the input (about -25 dBm) but output level is
not as expected then replace T7503. V(O shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

3.1.3.1.2.4 Components near TX VCO ok?
(7571, R7519, R7523, (7573 and (7568 working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check resistors resistance values with an
ohmmeter.

e Use an ohmmeter to check also that capacitors are not short-circuited
3.1.3.1.2.5 Replace Vinku (N7501) or TX VCO (G7502) or both
3.1.3.1.3 Replace TXVCO G7502
3.1.3.2 Is TX V(O signal level in the T7503 output high enough?

e (SM transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

e (heck the level of the VCO frequency in T7503 outputs. The level should be about -30...-35 dBm in
both output lines during GSM TX burst. If the signal level is correct in the input (about -25 dBm)
but output level is not as expected then replace T7503. VCO shield has to be removed before
measurement. Remember to solder the shield back after the phone repairing.

3.1.3.2.1 TXVCO G7502 output level high enough?

e GSM transmitter has to be active before TX V(O’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.
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e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

e (Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

e Checkif the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -25 dBm during GSM TX burst.

3.1.3.2.1.1 Replace TX V(O G7502

3.1.3.2.2 Replace balun T7503

3.1.3.3 VCTCXO frequency and output level ok?
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7529 (or (7582)

e The frequency of the VCTCX0 should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCX0 output signal is presented in figure 6.5.1 "VCTCX0 OQutput (DC Offset

1.24V)".
3.1.3.3.1 VXO0-voltage ok? (=Vdig).

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V
3.1.3.3.1.1 (7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

3.1.3.3.1.2 Replace Retu
3.1.3.3.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components

3.1.3.3.2 BB AFC-voltage ok?
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e Measurement can be done with an oscilloscope and a probe
e Connect the probe to R7509 (or (7533)

e AFC-voltage may vary between 0.1 - 2.3 V. Typical value is 1.2 V. Phoenix “RF Controls” tool can be
used to change the AFC value. Voltage level should be about 0.1 V with AFC value -1024 and about
2.3 V with AFC value 1023.

3.1.3.3.2.1 Low pass filter components R7509 and (7533 ok?
e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7509 resistance value with an
ohmmeter.

e Use an ohmmeter to find out also if the AFC-line is short-circuited to the ground. If short-circuit is
found replace C7533. If this does not help then go to the next steps.

3.1.3.3.2.2 VCTCXO ok?

e Remove R7509. If AFC-voltage is correct after removing then replace faulty VCTCX0 G7501 and
solder R7509 (new component) back to the PWB

3.1.3.3.2.3 Replace Retu

3.1.3.3.3 Replace VCTCX0 G7501

3.2 Does the phone give realistic RSSI-values?

Attach the phone to the product specific test jig and a signal generator to the RF-coupler. Coupler
attenuation should be also taken into account during measurements.

Use the signal generator to supply -90 dBm RF-level (unmodulated signal) to the phone via the
antenna coupler. Set generator RF-level to -90 dBm + cable and coupler attenuation. This
measurement should be performed in a RF-shielded environment because existing GSM-network base
stations can disturb this measurement otherwise.

e Set RF-generator frequency as following:
- EGSM900: 942.46771 MHz (channel 37)

- GSM1800: 1842.86771 MHz (channel 700)
- GSM1900: 1960.06771 MHz (channel 661)

¢ Use Phoenix testing & tuning software to perform GSM receiver activation and RSSI measurement
for proper channels. Procedure is explained in section “GSM RX chain activation for manual
measurements” (Start “Testing” -> “GSM” -> “RSSI Reading” tool in Phoenix. Select the correct
band and channel).

e “RSSI Reading” -tool should show quite exact -90 dBm RSSI level. Remember to take into account
attenuation between the phone and signal generator. Test also Q and I branches separately.
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Signal level in both I and Q lines should be about -93 dBm

Increase signal generator RF level to -60 dBm. Phoenix ”RSSI Reading” tool should show now quite
exact RSSI level -60 dBm. Test also Q and I branches separately. Signal level in both I and Q lines
should be about -63 dBm

If RSSI-levels are not as expected separate the phone into parts and place to the module jig.
Connect the signal generator to the module jig GSM RF connector (Notice that there are three
antenna connectors in the module jig, one for GSM, one for WCDMA and one for Bluetooth. Make sure
that all connections are made to the correct RF-connector).

3.2.1 Is Hinku (N7500) ASIC receiving RF-power correctly from the GSM-antenna connector?

GSM receiver has to be active before measurements. Procedure is explained in section “GSM RX
chain activation for manual measurements.”

Connect an RF-generator to the GSM-antenna connector
Set RF-generator frequency as following:

EGSM900: 942.46771 MHz

GSM1800: 1842.86771 MHz

GSM1900: 1960.06771 MHz

Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency settings to the spectrum analyser (Centre frequency should be set to the same
frequency as the RF-generator). RBW and VBW = 10 kHz, Span = 0 kHz, sweep time 5 ms.

RF-signals in this measurement are pulsed and video triggering is needed in the spectrum
analyser (software dependent issue. With some phone softwares these signals are constant in
“Local” mode and triggering is not needed)

EGSM900: Connect the probe to (7512 or (7514. The RF level should be roughly -85 dBm during RX
period when input signal in GSM antenna connector is -50 dBm. RF-levels should be about the
same on both capacitors. Remember to select the correct band also in Phoenix.

GSM1800: Connect the probe to (7581 or (7584. The RF level should be roughly -85...-90 dBm
during RX period when input signal in GSM antenna connector is -50 dBm. RF-levels should be
about the same on both capacitors. Remember to select the correct band also in Phoenix.

GSM1900: Connect the probe to (7523 or (7525. The RF level should be roughly -85...-90 dBm
during RX period when input signal in GSM antenna connector is -50 dBm. RF-levels should be
about the same on both capacitors. Remember to select the correct band also in Phoenix.

NOTE!  If RSSI-values are correct only in one or two GSM-bands but RX ASIC HINKU (N7500) is
receiving RF-power correctly from the GSM antenna connector in all three GSM-bands, typically this
means that Hinku ASIC (N7500) is faulty or the ASIC is badly soldered. For example: RSSI-values are
not realistic in EGSM900-band but are ok in other bands and HINKU is receiving RF-power correctly
in all bands. Then it’s quite clear that HINKU (N7500) is faulty or badly soldered and the
component should be replaced.
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3.2.1.1 Is Z7503 (antenna switch) working correctly?

e GSM receiver has to be active before measurements. Procedure is explained in section “GSM RX
chain activation for manual measurements”.

e (onnect an RF-generator to the GSM-antenna connector
e Set RF-generator frequency as following:

- EGSM900: 942.46771 MHz (Channel 37)

- GSM1800: 1842.86771 MHz (Channel 700)

- GSM1900: 1960.06771 MHz (Channel 661)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency settings to the spectrum analyser (Centre frequency should be set to the same
frequency as the RF-generator). RBW and VBW = 10 kHz, Span = 0 kHz, sweep time 5 ms.

e RF-signals in this measurement are pulsed and video triggering is needed in the spectrum
analyser (software dependent issue. With some phone softwares these signals are constant in
“Local” mode and triggering is not needed).

e EGSM900: Connect the probe to L7504. The RF level should be roughly -75 dBm during RX period
when input signal in GSM antenna connector is -50 dBm. RF-levels should be about the same on
both ends of the inductor. Remember to select the correct band also in Phoenix.

e (SM1800: Connect the probe to L7505. The RF level should be roughly -85 dBm during RX period
when input signal in GSM antenna connector is -50 dBm. RF-levels should be about the same on
both ends of the inductor. Remember to select the correct band also in Phoenix.

e (GSM1900: Connect the probe to L7506. The RF level should be roughly -85 dBm during RX period
when input signal in GSM antenna connector is -50 dBm. RF-levels should be about the same on
both ends of the inductor. Remember to select the correct band also in Phoenix.

3.2.1.1.1 Are control voltages V(1, V(2 and V(3 coming correctly to the antenna switch (Z7503)?

e Use “RF Controls” window in Phoenix test software to activate the GSM transmitter and to select
the wanted GSM band. Procedure is explained in section “Transmitter troubleshooting”. GSM RX
activation is described in section “GSM RX chain activation for manual measurements”.

e Use an oscilloscope and probe to find out if antenna switch control lines are working according to
table shown below. “Hi” means that there is 2.4 - 2.8 V control voltage level in the corresponding
control line. “Lo” means levels 0 - 0.2 V. Remember to trigger the oscilloscope because control
voltages V(1, V(2 and V(3 are pulsed

e (Connect the probe to correct test points to measure V(C1, V(2 and V(3 voltages (check test point
locations, see section “Test point locations”). Notice: these test points are PWB pads for three non-
assembled
capacitors.
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Switch mode Vei Vc2 Vel
EGSM_RX Lo Lo Lo
DCS_RX Lo Lo Lo
PCS_RX Lo Lo Hi
EGSM_TX Hi Lo Lo
DCS/PCS_TX Lo Hi Hi

3.2.1.1.1.1 Replace Hinku (N7500)

3.2.1.1.2 Replace antenna switch Z7503

3.2.1.2 Are matching components in place and working correctly?

EGSM900: (7512, (7514 and L7504

GSM1800: (7581, (7584 and L7505

GSM1900: (7523, (7525 and L7506

Check that components are in place and solder joints are ok
Use an ohmmeter to check that inductors are conducting DC.

Replace matching components

3.2.2 Are RX-IQ signal waveforms and levels correct?

Measurements can be done with an oscilloscope, a probe and signal generator.

GSM receiver has to be active before RX IQ-signals can be measured. Procedure is explained in
section “GSM RX chain activation for manual measurements”.

Apply -70 dBm RF signal from a signal generator to the module jig antenna connector and use
following frequencies:

EGSM900: 942.46771 MHz (Channel 37)

GSM1800: 1842.86771 MHz (Channel 700)

GSM1900: 1960.06771 MHz (Channel 661)

Remember to change correct RX channels also to Phoenix “RF controls” window!

Check RXTand RX Q -signals in following test points:

RX I (positive): Connect the probe to test point J7508

RX I (negative): Connect the probe to test point J7509

RX Q (positive): Connect the probe to test pointJ7510

RX Q (negative): Connect the probe to test point J7511

The correct RX IQ-signal is shown in figure 6.5.6 "GSM RX I1Q (DC Offset 0.4 V)". Level of all four IQ-
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signals should be about the same and RX IQ-signal frequency should be 67.71 kHz (lower detail
figure). The phase shift between I- and Q-signals should be 90 degrees.

3.2.2.1 RF operating voltage VBAT_ASIC ok?

See section “RF operating voltage VBAT ASIC ok?”

3.2.2.2 RFBUS signals ok?

GSM receiver has to be active before RFBUS signals can be measured. Procedure is explained in
section “GSM RX chain activation for manual measurements”. Also WCDMA/GSM transmitter and
WCDMA receiver activation can be used for the measurement but then RFBUS -signals don’t
necessarily look like in figures mentioned below.

Measurements can be performed with an oscilloscope and a probe. Check all five RF BUS signals:

RFBUSDAT: Connect the probe to J7504. Typical RFBUSDAT -signal is shown in figures in section
6.5.9.3 “RFBUSDAT (GSM RX)”.

RFBUSCLK: Connect the probe to J7505. Typical RFBUSCLK -signal is shown in section 6.5.9.1
“REBUSCLK (GSM RX)” and 6.5.9.2 “RFBUSCLK and RFBUSENA (GSM RX)”

RFBUSENA: Connect the probe to J7506. Typical RFBUSENA -signal is shown in section 6.5.9.2
“RFBUSCLK and RFBUSENA (GSM RX)”

RXRESETX: Connect the probe to J7515. RXRESETX -signal is a constant 2 V DC-signal after GSM or
WCDMA transceiver has been activated the first time after phone boot up. The level of this signal
should be about 0 V before transceiver activation.

TXRESETX: Connect the probe to J7517. TXRESETX -signal is a constant 2 V D(-signal after GSM or
WCDMA transceiver has been activated the first time after phone boot up. The level of this signal
should be about 0 V before transceiver activation.

3.2.2.2.1 RAP3G (or Vinku or Hinku) faulty?

RAP3G (D2800) cannot be replaced.

3.2.2.3 Hinku (N7500) regulator voltage VR1 ok?

GSM receiver has to be active before Hinku’s VR1 voltage can be measured. Procedure is explained
in section “GSM RX chain activation for manual measurements”.

Measurements can be done with an oscilloscope and a probe.
Connect the probe to (7504 (or (7505)

VR1 voltage level should be 2.65 - 2.86 V. Typical value is 2.7 V.

3.2.2.3.1 Hinku (N7500) RB_EXT voltage ok?

GSM receiver has to be active before Hinku’s RB_EXT voltage can be measured. Procedure is
explained in section “GSM RX chain activation for manual measurements”.
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e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7504.

e RB_EXT voltage should be 1.325-1.375 V.
3.2.2.3.1.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.2.2.3.1.1.1 Desolder R7503.Is VREFRFO1 voltage still wrong?

Remember to solder a new component to R7503 pads after measurement.
3.2.2.3.1.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.2.2.3.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
3.2.2.3.1.1.2 Retu ok?
3.2.2.3.1.2 R7521 and R7504 in place and working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R521 and R504 resistance values with an
ohmmeter.

3.2.2.3.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.2.2.3.1.3.1 R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
3.2.2.3.1.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok
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e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.2.2.3.1.3.3 Replace Hinku (N7500) or Vinku (N7501) or both
3.2.2.3.1.4 Replace Hinku (N7500)
3.2.2.3.2 Are capacitors in Hinku (N7500) regulator lines working correctly?

(7504, (7515, (7509, (7508, (7596, (7598 and (7505

e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.2.2.3.3 RXVCO G7500 ok?
3.2.2.3.4 Replace Hinku (N7500)
3.2.2.4 VX0-voltage ok? (=Vdig).
e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V

3.2.2.4.1 (7560, (7513, (7526 and (2214 ok?
e (Check that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

3.2.2.4.2 Replace Retu
3.2.2.4.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
3.2.2.5 V(CP1-voltage ok?

e GSM receiver has to be active before VCP1 voltage can be measured. Procedure is explained in
section “GSM RX chain activation for manual measurements”.

e Measurement can be done with an oscilloscope and a probe.
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e (Connect the probe to (7507.
e V(CP1 voltage should be about 4.75 V.
3.2.2.5.1 (7507 and (2222 working properly?
e (heck that the components are in place and solder joints are ok

¢ Disconnect the power supply from the phone and use an ohmmeter to check that (507 and (2222
are not short-circuited.

3.2.2.5.2 Retu ok?

3.2.2.5.3 Hinku (N7500) ok?

3.2.2.6 VCTCXO frequency and output level correct?
e Measurement can be done with an oscilloscope and a probe.
e Connect the probe to (7529 (or (7582)

e The frequency of the VCTCXO should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCXO output signal is presented in figure 6.5.1 "VCTCX0 Qutput (DC Offset
1.24\)".

3.2.2.6.1 VX0-voltage ok? (=Vdiq).

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VX0-voltage should be about 2.5V

3.2.2.6.1.1 (7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

3.2.2.6.1.2 Replace Retu
3.2.2.6.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
3.2.2.6.2 BB AFC-voltage ok?

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to R7509 (or (7533)
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e AFC-voltage may vary between 0.1 - 2.3 V. Typical value is 1.2 V. Phoenix “RF Controls” tool can be
used to change the AFC value. Voltage level should be about 0.1 V with AFC value -1024 and about
2.3 V with AFC value 1023.
3.2.2.6.2.1 Low pass filter components R7509 and (7533 ok?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7509 resistance value with an
ohmmeter.

e Use an ohmmeter to find out also if the AFC-line is short-circuited to the ground. If short-circuit is
found replace C7533. If this does not help then go to the next steps.

3.2.2.6.2.2 VCTCXO0 ok?

e Remove R75009. If AFC-voltage is correct after removing then replace faulty VCTCX0 G7501 and
solder R7509 (new component) back to the PWB

3.2.2.6.2.3 Replace Retu
3.2.2.6.3 Replace VCTCX0 G7501
3.2.2.7 Is there RF power in the RX VCO output at all?

e (GSM receiver has to be active before RX VCO’s output frequency and output level can be measured.
Procedure is explained in section “GSM RX chain activation for manual measurements”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during RX is active
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

e (onnect the RF probe to the T7501 input.

e (Checkif the frequency of the RX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -20...-30 dBm.

3.2.2.7.1 RXVC(CO operating voltage VR1 RX ok?

e GSM receiver has to be active before Hinku’s VR1 voltage can be measured. Procedure is explained
in GSM RX chain activation for manual measurements.

e Measurements can be done with an oscilloscope and a probe.

e (Connect the probe to (7504 (or C7505) VR1 voltage level should be 2.65 - 2.86 V. Typical value is
2.7TV.
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3.2.2.7.1.1 Hinku (N7500) requlator voltage VR1 ok?

See section “Hinku (N7500) requlator voltage VR1 ok?”

3.2.2.7.1.2 Replace Hinku (N7500)

3.2.2.7.2 Replace RX V(O (G7500)

3.2.2.8 Is RX VCO RF-signal coming to the Hinku at all?

GSM receiver has to be active before RX VCO’s output frequency and output level can be measured.
Procedure is explained in section “GSM RX chain activation for manual measurements”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during RX is active
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

Check the level of the VCO frequency in T7501 outputs. The level should be about -25...-35 dBm in
both output lines. If the signal level is correct in the input (about -20...-30 dBm) but output level is
not as expected then replace T7501.

3.2.2.8.1 Replace balun T7501

3.2.2.9 Is RX V(O frequency as expected?

GSM receiver has to be active before RX VCO’s output frequency and output level can be measured.
Procedure is explained in section “GSM RX chain activation for manual measurements”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during RX is active
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

Connect the RF probe to the T7501 input.

Check if the frequency of the RX V(O is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the V(O should be about -20...-30 dBm.

3.2.2.9.1 RXVCO control voltage VC ok?

GSM receiver has to be active before RX VCO control voltage VC can be measured. Procedure is
explained in section “GSM RX chain activation for manual measurements”.

Measurement can be done with an oscilloscope and a probe.

Connect the probe to R7501.
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e Typical RX VCO control voltage VC should look somehow similar to figure 6.5.7 (GSM mode). VC
voltage should be between 0.7 - 3.8 V. DC voltage level should change if RX channel is changed. VC
is lower on lower channels and higher if higher channel numbers are used.

3.2.2.9.1.1 VCP1-voltage ok?

e GSM receiver has to be active before V(P1 voltage can be measured. Procedure is explained in
section “GSM RX chain activation for manual measurements”.

e Measurement can be done with an oscilloscope and a probe.
e (onnect the probe to (7507.
e V(P1 voltage should be about 4.75 V.
3.2.2.9.1.1.1 (7507 and (2222 working properly?
e (heck that the components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that (507 and (2222
are not short-circuited.

3.2.2.9.1.1.2 Retu ok?
3.2.2.9.1.1.3 Hinku (N7500) ok?
3.2.2.9.1.2 Hinku (N7500) RB_EXT voltage ok?

e GSM receiver has to be active before Hinku’s RB_EXT voltage can be measured. Procedure is
explained in section “GSM RX chain activation for manual measurements”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7504.

e RB_EXT voltage should be 1.325 - 1.375 V.
3.2.2.9.1.2.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.2.2.9.1.2.1.1 Desolder R7503.Is VREFRFO1 voltage still wrong?

Remember to solder a new component to R7503 pads after measurement.
3.2.2.9.1.2.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?

e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
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not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.2.2.9.1.2.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
3.2.2.9.1.2.1.2 Retu ok?
3.2.2.9.1.2.2 R7521 and R7504 in place and working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R521 and R504 resistance values with an
ohmmeter.

3.2.2.9.1.2.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.2.2.9.1.2.3.1 R7503 in place and working correctly?

e (heck that the component isin place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
3.2.2.9.1.2.3.2 (apacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.2.2.9.1.2.3.3 Replace Hinku (N7500) or Vinku (N7501) or both
3.2.2.9.1.2.4 Replace Hinku (N7500)
3.2.2.9.1.3 Balun T7501 ok?

e (GSM receiver has to be active before RX VCO’s output frequency and output level can be measured.
Procedure is explained in section “GSM RX chain activation for manual measurements”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during RX is active
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

e C(Check the level of the VCO frequency in T7501 outputs. The level should be about -25...-35 dBm in
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both output lines. If the signal level is correct in the input (about -20...-30 dBm) but output level is
not as expected then replace T7501.

3.2.2.9.1.4 Are components near the RX VCO ok?

R7501, (7516, R7505, (7524 and (7522 working correctly?

Check that components are in place and solder joints are ok

Disconnect the power supply from the phone and check resistors resistance values with an
ohmmeter.

Use an ohmmeter to check also that capacitors are not short-circuited

3.2.2.9.1.5 Replace Hinku (N7500) or RX VCO (G7500) or both

3.2.2.9.2 Replace RXVCO G7500

3.2.2.10 Is RX VCO signal level in the T7501 output high enough?

GSM receiver has to be active before RX VCO’s output frequency and output level can be measured.
Procedure is explained in section “GSM RX chain activation for manual measurements”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during RX is active
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

Check the level of the VCO frequency in T7501 outputs. The level should be about -25...-35 dBm in
both output lines. If the signal level is correct in the input (about -20...-30 dBm) but output level is
not as expected then replace T7501.

3.2.2.10.1 RXVCO G7500 output level high enough?

GSM receiver has to be active before RX VCO’s output frequency and output level can be measured.
Procedure is explained in section “GSM RX chain activation for manual measurements”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW =1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during RX is active
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

Connect the RF probe to the T7501 input.

Check if the frequency of the RX V(O is as expected. If the VCO signal is not found try to use wider
span setting. Output level of the VCO should be about -20...-30 dBm.
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3.2.2.10.1.1 Replace RXVCO G7500

3.2.2.10.2 Replace balun T7501

3.2.2.11 VCTCXO frequency and output level correct?
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7529 (or (7582)

e The frequency of the VCTCX0 should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCXO output signal is presented in figure 6.5.1 "VCTCX0 Qutput (DC Offset

1.24 V)",
3.2.2.11.1 VXO0-voltage ok? (=Vdig).

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V

3.2.2.11.1.1 (7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

3.2.2.11.1.2 Replace Retu
3.2.2.11.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
3.2.2.11.2 BB AFC-voltage ok?

e Measurement can be done with an oscilloscope and a probe

e Connect the probe to R7509 (or (7533)

e AFC-voltage may vary between 0.1 - 2.3 V. Typical value is 1.2 V. Phoenix “RF Controls” tool can be
used to change the AFC value. Voltage level should be about 0.1 V with AFC value -1024 and about
2.3V with AFC value 1023.
3.2.2.11.2.1 Low pass filter components R7509 and (7533 ok?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7509 resistance value with an
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ohmmeter.

e Use an ohmmeter to find out also if the AFC-line is short-circuited to the ground. If short-circuit is
found replace C7533. If this does not help then go to the next steps.

3.2.2.11.2.2 VCTCXO ok?

e Remove R7509. If AFC-voltage is correct after removing then replace faulty VCTCX0 G7501 and
solder R7509 (new component) back to the PWB

3.2.2.11.2.3 Replace Retu

3.2.2.11.3 Replace VCTCX0 G7501

3.2.2.12 Replace Hinku ASIC (N7500)

3.2.3 Is RAP3G ASIC getting ok VREFCM-signal from Hinku (N7500)? Signal level ok?

e (GSM receiver has to be active before VREFCM signal can be measured. Procedure is explained in
section “GSM RX chain activation for manual measurements”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to J7516.

e VREFCM voltage should be about 780 mV (continuous voltage).
3.2.3.1 Hinku (N7500) RB_EXT voltage ok?

e GSM receiver has to be active before Hinku’s RB_EXT voltage can be measured. Procedure is
explained in section “GSM RX chain activation for manual measurements”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7504.

e RB_EXT voltage should be 1.325-1.375 V.
3.2.3.1.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.2.3.1.1.1 Desolder R7503. Is VREFRF01 voltage still wrong?

Remember to solder a new component to R7503 pads after measurement.
3.2.3.1.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?

e (Check that components are in place and solder joints are ok
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e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.2.3.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
3.2.3.1.1.2 Retu ok?
3.2.3.1.2 R7521 and R7504 in place and working correctly?
e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R521 and R504 resistance values with an
ohmmeter.

3.2.3.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
3.2.3.1.3.1 R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
3.2.3.1.3.2 Capacitors (7518, (7520 and C7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.2.3.1.3.3 Replace Hinku (N7500) or Vinku (N7501) or both
3.2.3.1.4 Replace Hinku (N7500)
3.2.3.2 Replace Hinku (N7500)
e Also RAP3G can be faulty but it’s not possible to replace this component
3.2.4 RAP3G faulty?
e Not possible to replace!
3.3 GSM Transmitter phase error ok?

e (SM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”. Change TX data type to “Random” in Phoenix.

e Measurement can be done with a GSM transmitter tester or other GSM communication tester.
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Trigger to TX burst midamble should be used.

e Attach the phone to the product specific test jig and the RF-measurement device to the RF-coupler.
Coupler attenuation should be also taken into account during measurements.

e The RMS Phase error shall not be greater than 5° and the peak phase error not greater than 20°.

o If phase error is not as expected separate the phone into parts and place to the module jig (Notice
that there are three antenna connectors in the module jig, one for GSM, one for WCDMA and one for
Bluetooth. Make sure that all connections are made to the correct RF-connector).

3.3.1 Are capacitors in Vinku REG1 and REG2 lines in place?

(7554, (7555 and (7547 (GSM1800 and GSM1900: also (7552)

e (heck that components are in place and solder joints are ok
3.3.2 Are capacitors in GSM PA power supply line in place?

e (7569 and (7583

e (heck that component isin place and solder joints are ok
3.3.3 Are TX-IQ signals ok?

e These current mode signals are not possible to measure, but are tested with self-tests. So if there
isno fail in 2.3 “ST CDSP TX IQ TEST” these signals should be ok. Otherwise Vinku (N7501) or
RAP3G (D2800) is faulty. Notice that it is not possible to replace RAP3G ASIC.

3.3.4 Is TX V(O signal level in the T7503 output high enough?

e (SM transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. RBW and VBW =1 MHz,
Span = 0, sweep time 1 ms. Spectrum analyser centre frequency should be set according the used
TX channel (see section “Frequency mappings”). Notice that GSM transmission has pulsed nature
and VCO output power should be measured during TX burst (triggering needed). Another
possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and sweep time at
least 2.5 seconds.

e (heck the level of the VCO frequency in T7503 outputs. The level should be about -30...-35 dBm in
both output lines during GSM TX burst. If the signal level is correct in the input (about -25 dBm)
but output level is not as expected then replace T7503. VCO shield has to be removed before
measurement. Remember to solder the shield back after the phone repairing.

3.3.4.1 TXVCO G7502 output level high enough?

e GSM transmitter has to be active before TX V(O’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
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frequency should be set according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and VCO output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

e (Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

e (Checkif the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the V(O should be about -25 dBm during GSM TX burst.

3.3.4.1.1 Replace TXVCO G7502

3.3.4.2 Replace balun T7503

3.3.5 VCTCXO frequency and output level correct?
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7529 (or (7582)

e The frequency of the VCTCXO should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCXO0 output signal is presented in figure 6.5.1 "VCTCX0 Output (DC Offset
1.24\V)".

3.3.5.1 VX0-voltage ok? (=Vdiq).

e Measurement can be done with an oscilloscope and a probe

e (onnect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V
3.3.5.1.1 (7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

3.3.5.1.2 Replace Retu
3.3.5.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
3.3.5.2 BB AFC-voltage ok?

e See section "BB AFC-voltage ok?"
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3.3.5.3 Replace VCT(X0 G7501
3.4 GSM (GMSK) modulation spectrum ok?

e (SM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with a GSM transmitter tester or other GSM communication tester.
Settings have to be done according to the 3GPP specifications. Modulation spectrum
measurement is possible to perform also with a spectrum analyser, but in this case measurement
settings have to be done manually.

e Attach the phone to the product specific test jig and the RF-test device to the RF-coupler. Coupler
attenuation should be also taken into account during measurements.

- Set TX Data Type to “Random” in Phoenix

- Enter correct “Centre frequency” to the spectrum analyser (see section “Frequency mappings”) and
“Span” should be set to 2 MHz. “RBW” and “VBW” should be set to 30 kHz.

- Select a correct attenuator in the spectrum analyser and set “reference level offset” according
attenuation between the phone and the spectrum analyser.

- Enter “Sweep time” at least to 2.5 s.

- Check that the TX power is not over the specification limits in following offsets (tables below). If
the measurement is performed with a spectrum analyser according above settings then there may
be 1 to 3 dB exceeding with some limit values. This is caused because above settings are meant
only for fast modulation spectrum checking and are not exactly done according 3GPP specification.

EGSM900/GSM1800:
Offset (kHz) 100 200 250 400 > 600
<1800
Limit (dBc) +0,5 -30 -33 -60 -60
GSM1900:
offset (kHz) 100 200 250 400 0600 01200
<1200 <1800
Limit (dBc) +0,5 -30 -33 -60 -60 -60

One example of measured GSM Modulation Spectrum in EGSM900 band is presented in figure 6.5.8
"TX Modulation spectrum (GSM)"..

o If modulation spectrum is not as expected separate the phone into parts and place to the
module jig (Notice that there are three antenna connectors in the module jig, one for GSM, one
for WCDMA and one for Bluetooth. Make sure that all connections are made to the correct RF-
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connector).
3.4.1 Are components in GSM power control loop in place and working ok?

R7516 and (7559

e Disconnect the power supply from the phone and use an ohmmeter to check that (7559 is not
short-circuited. If short-circuit is found replace the capacitor. Check R7516 resistance value with an
ohmmeter and replace resistor if needed.

3.4.2 Does GSM PA (N7502) get correct bias currents? Is the level of bias currents ok?

EGSM: Icont 21 and Icont 22
GSM1800/GSM1900: Icont_31 and Icont_32

e (GSM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)
e Measurements can be done with an oscilloscope and a VOLTAGE probe.
e EGSM900:

- Connect the probe to (7545 or (7544. Notice: (7544 is a non-assembled component so the probe
should be connected to the pad that can be still found from the PWB

- Typical full TX power bias currents (Icont_21 and Icont_22) should look somehow similar to figure
6.5.4 “Icont_21/Icont_22 (DC Offset 1.2 V)”, when measured with an oscilloscope and a probe.
Check both currents.

e (SM1800 or GSM1900:
- Connect the probe to (7561 or (7556.

Typical full TX power bias currents (Icont_31 and Icont_32) should look somehow similar to figure
6.5.5 "Icont 31/Icont 32 (DC Offset 1.2 V)" when measured with an oscilloscope and a probe. Check
both currents.

3.4.2.1 Vinku (N7501) RB_EXT voltage ok?

e See section "Vinku (N7501) RB EXT voltage ok?"

3.4.2.2 Are capacitors in GSM PA (N7502) bias lines working correctly?

EGSM: Icont_21 missing - Replace Vinku
Icont_22 missing — (7545 short-circuited?
GSM1800/GSM1900: Icont_31 missing — (7556 short-circuited?
Icont_32 missing - (7561 short-circuited?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
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not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

3.4.2.3 Replace Vinku (N7501)

3.4.3 Are TX-IQ signals ok?

These current mode signals are not possible to measure, but are tested with self-tests. So if there
is no fail in 2.3 “ST_CDSP TX IQ TEST” these signals should be ok. Otherwise Vinku (N7501) or
RAP3G (D2800) is faulty. Notice that it is not possible to replace RAP3G ASIC.

3.4.4 1s TX V(O signal level in the T7503 output high enough?

GSM transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. RBW and VBW =1 MHz,
Span = 0, sweep time 1 ms. Spectrum analyser centre frequency should be set according the used
TX channel (see section “Frequency mappings”). Notice that GSM transmission has pulsed nature
and VCO output power should be measured during TX burst (triggering needed). Another
possibility is to use following settings: RBW = VBW =1 MHz, Span 200 kHz and sweep time at
least 2.5 seconds.

Check the level of the VCO frequency in T7503 outputs. The level should be about -30...-35 dBm in
both output lines during GSM TX burst. If the signal level is correct in the input (about -25 dBm)
but output level is not as expected then replace T7503. V(O shield has to be removed before
measurement. Remember to solder the shield back after the phone repairing.

3.4.4.1 TXVCO G7502 output level high enough?

GSM transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW and VBW = 1 MHz, Span = 0, sweep time 1 ms. Notice that GSM
transmission has pulsed nature and V(O output power should be measured during TX burst
(triggering needed). Another possibility is to use following settings: RBW = VBW = 1 MHz, Span
200 kHz and sweep time at least 2.5 seconds.

Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

Check if the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -25 dBm during GSM TX burst.

3.4.4.1.1 Replace TXVCO G7502
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3.4.4.2 Replace balun T7503
3.4.5 Replace Vinku (N7501) or GSM PA (N7502) or both
3.5 TX power vs. time ok?

This section means situation when GSM TX power levels are ok, but burst timing is not correct or power changes
during TX burst.

e GSM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”. Note! It is probably needed to change the Tx Data Type in Phoenix to
“Random” before this measurement can be performed.

e Measurement can be done with a GSM transmitter tester or other GSM communication tester.
Attach the phone to the product specific test jig and the measurement device to the RF-coupler.
Coupler attenuation should be also taken into account during measurements.

o If TX power vs. time is not as expected separate the phone into parts and place to the module jig
(Notice that there are three antenna connectors in the module jig, one for GSM, one for WCDMA and
one for Bluetooth. Make sure that all connections are made to the correct RF-connector).

3.5.1 Is the TXC-signal coming to Vinku ASIC (N7501) OK?

e (SM transmitter has to be active before TX control voltage TXC can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Set TX power level first to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7549

e Typical TX control voltage TXC timing should look somehow similar to figure 6.5.2 "TXCin GSM
mode (DC Offset 0 V)" (EGSM900 TX power level 5) and voltage levels should be roughly:

- EGSM900: 1.8 V while TX burst and 0 V otherwise.
- (GSM1800/GSM1900: 1.8 V while TX burst and 0 V otherwise.
e (Change the TX to the minimum power level (“19” in EGSM and “15” in GSM1800/GSM1900)
e Typical TX control voltage TXC levels should be now about:
- EGSM900: 1.0 V while TX burst and 0 V otherwise.
e (SM1800/GSM1900: 0.7 V while TX burst and 0 V otherwise.
3.5.1.1 R7514 in place and working correctly?
e (Check that the component is in place and solder joints are ok
e Disconnect the power supply from the phone and check R514 resistance value with an ohmmeter

3.5.1.2 (7549 working correctly?
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e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check with an ohmmeter that (7549 is not
short-circuited.

3.5.1.3 Retu ok?
3.5.2 Does GSM PA (N7502) get correct bias currents? Is the level of bias currents ok?

EGSM: Icont 21 and Icont 22
GSM1800/GSM1900: Icont_31 and Icont_32

e (GSM transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to the maximum (“5” in EGSM900 and “0” in GSM1800/GSM1900)
e Measurements can be done with an oscilloscope and a VOLTAGE probe.
e EGSM900:

- Connect the probe to (7545 or (7544. Notice: (7544 is a non-assembled component so the probe
should be connected to the pad that can be still found from the PWB

- Typical full TX power bias currents (Icont_21 and Icont_22) should look somehow similar to figure
6.5.4 “Icont_21/Icont_22 (DC Offset 1.2 V)” when measured with an oscilloscope and a probe. Check
both currents.

e (SM1800 or GSM1900:
- Connect the probe to (7561 or (7556.

o Typical full TX power bias currents (Icont_31 and Icont_32) should look somehow similar to figure
6.5.5 "Icont 31/Icont 32 (DC Offset 1.2 V)" when measured with an oscilloscope and a probe. Check
both currents.

3.5.2.1 Vinku (N7501) RB_EXT voltage ok?

e See section "Vinku (N7501) RB EXT voltage ok?"

3.5.2.2 Are capacitorsin GSM PA (N7502) bias lines working correctly?

EGSM: Icont_21 missing — Replace Vinku
Icont_22 missing — (7545 short-circuited?
GSM1800/GSM1900: Icont_31 missing — (7556 short-circuited?
Icont_32 missing - (7561 short-circuited?

e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.
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3.5.2.3 Replace Vinku (N7501)
3.5.3 Does GSM PA (N7502) get correct DET_SW_G -voltage from Vinku ASIC (N7501)?

e GSM transmitter has to be active before DET_SW_G voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7595. Notice: (7595 is a non-assembled component so the probe should be
connected to the pad that can be still found from the PWB.

e DET_SW_G voltage should be about 2.8 V while TX burst and 0 V otherwise.
3.5.3.1 Replace Vinku (N7501)
3.5.4 Are components in GSM power control loop in place and working ok?

R7516 and (7559

e Disconnect the power supply from the phone and use an ohmmeter to check that (7559 is not
short-circuited. If short-circuit is found replace the capacitor.

e (heck R7516 resistance value with an ohmmeter and replace resistor if needed.
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4. DOES THE PHONE REGISTER TO THE NETWORK AND MAKE A CALL (WCDMA)?
e Test against a WCDMA communication tester or real WCDMA network with a proper SIM.
4.1 W(DMA TX power and transmit frequency ok?

e Attach the phone to the product specific test jig and a spectrum analyser to the RF-coupler.
Coupler attenuation should be also taken into account during measurements. This measurement
should be done in an RF shielded box.

e (lose the shield box hatch.
e Set WCDMA TX ON. Procedure is explained in section “Transmitter troubleshooting”.

e Spectrum analyser centre frequency should be set according the used TX channel (see section
“Frequency mappings”).

e Spectrum analyser RBW = VBW = 10 MHz, Span < 2 MHz, sweep time 100 ms.

e Test at power level 21 dBm

- The output power should be +17 - +23 dBm, typical value 21 dBm.

e Remember to select “Stop RF” in Phoenix before opening the shield box hatch.

o If power is not as expected separate the phone into parts and place to the module jig. Connect a
spectrum analyser to the module jig WCDMA RF connector and measure TX power again (Notice
that there are three antenna connectors in the module jig, one for GSM, one for WCDMA and one for
Bluetooth. Make sure that all connections are made to the correct RF-connector).

- TX power ok in the module jig: Antenna or antenna connection bad. Replace the antenna
- TX power still wrong or no TX signal found at all: Continue troubleshooting

e If TX signalis not found at all use wider span setting and check if the transmitter is transmitting
on wrong frequency. If signal is found to be on wrong frequency, see section, 4.1.3."WCDMA
transmitter frequency correct?".

4.1.1 Does the WCDMA TX transmit RF-power at all?

o If TX signal is not found at all use wider span setting and check if the transmitter is transmitting
on wrong frequency. If signal is found to be on wrong frequency, see section 4.1.3. "W(DMA
transmitter frequency correct?".

4.1.1.1 Is Vinku (N7501) transmitting RF-power at all?

o W(DMA transmitter has to be active before Vinku’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).
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Spectrum analyser RBW = VBW =10 MHz, Span < 2 MHz, sweep time 100 ms.

Connect the RF probe to R7520. The RF-level should be about the same on both ends of the
resistor. Check output level with 0 dBm power level (Set start level “0” to Phoenix).

Power level “0” - Output level should be about -40...-48 dBm

4.1.1.1.1 RF operating voltage VBAT_ASIC ok?

See section “RF operating voltage VBAT ASIC ok?”

4.1.1.1.2 RFBUS signals ok?

GSM receiver has to be active before RFBUS signals can be measured. Procedure is explained in
section “GSM RX chain activation for manual measurements”. Also WCDMA/GSM transmitter and
WCDMA receiver activation can be used for the measurement but then RFBUS -signals don’t
necessarily look like in figures mentioned below.

Measurements can be performed with an oscilloscope and a probe. Check all five RF BUS signals:

RFBUSDAT: Connect the probe to J7504. Typical RFBUSDAT -signal is shown in section 6.5.9.3
“RFBUSDAT (GSM RX)”

RFBUSCLK: Connect the probe to J7505. Typical RFBUSCLK -signal is shown in sections 6.5.9.1
“RFBUSCLK (GSM RX)” and 6.5.9.2 “RFBUSCLK and RFBUSENA (GSM RX)”

RFBUSENA: Connect the probe to J7506. Typical RFBUSENA -signal is shown in section 6.5.9.2
“REBUSCLK and RFBUSENA (GSM RX)”

RXRESETX: Connect the probe to J7515. RXRESETX -signal is a constant 2 V DC-signal after GSM or
WCDMA transceiver has been activated the first time after phone boot up. The level of this signal
should be about 0 V before transceiver activation.

TXRESETX: Connect the probe to J7517. TXRESETX -signal is a constant 2 V DC-signal after GSM or
WCDMA transceiver has been activated the first time after phone boot up. The level of this signal
should be about 0 V before transceiver activation.

41.1.1.2.1 RAP3G (or Vinku or Hinku) faulty?

RAP3G (D2800) cannot be replaced.

4.1.1.1.3 Vinku (N7501) regulator voltages VREG1, VREG2 ok?

WCDMA transmitter has to be active before VREG1 and VREG2 voltages can be measured. Procedure
is explained in section “Transmitter troubleshooting”.

Measurements can be done with an oscilloscope and a probe.
VREG1: Connect the probe to (7543
VREG2: Connect the probe to (7548 (or (7547)

VREG1 and VREGZ voltage levels should be 2.65 - 2.86 V. Typical value is 2.7 V.
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4.1.1.1.3.1 Vinku (N7501) RB_EXT voltage ok?

e WC(DMA transmitter has to be active before Vinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7521.

e RB_EXT voltage should be 1.325-1.375 V.
4.1.1.1.3.1.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
41.1.1.3.1.1.1 Desolder R7503. Is VREFRFO1 voltage still wrong?

e Remember to solder a new component to R7503 pads after measurement.
41.1.1.3.1.1.1.1 Capacitors (7518, (7520 and C7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

41.1.1.3.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
41.1.1.3.1.1.2 Retu ok?
41.1.1.3.1.2 R7521 and R7504 in place and working correctly?

e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an ohmmeter.

4.1.1.1.3.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
41.1.1.3.1.3.1 R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok
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e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
4.1.1.1.3.1.3.2 Capacitors (7518, (7520 and C7570 working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.1.1.1.3.1.3.3 Replace Vinku (N7501) or Hinku (N7500) or both

4.1.1.1.3.1.4 Replace Vinku (N7501)

4.1.1.1.3.2 Are capacitors in Vinku (N7501) regulator lines working correctly?
VREG1: (7543
VREG2: (7547, (7548, (7554, (7555, (7553, (7552, (7558 and (7567
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that regulator lines
are not short-circuited to the ground. If short-circuit is found replace capacitors mentioned above.
If this does not help go to the next step.

4.1.1.1.3.3 TXVCO (G7502) ok?
4.1.1.1.3.4 Replace Vinku (N7501)
4.1.1.1.4 VX0-voltage ok? (=Vdig).
e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513). Notice: (7526 is a non-assembled component so
the probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V

4.1.1.1.41 (7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

4.1.1.1.4.2 Replace Retu

4.1.1.1.4.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
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41.1.1.5 VCP2-voltage ok?

o WC(DMA transmitter has to be active before V(P2 voltage can be measured. Procedure is explained
in section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
e (onnect the probe to (2221 (or C7550).
e V(P2 voltage should be about 4.75 V.
4.1.1.1.5.1 (7550 short-circuited?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that (7550 is not
short-circuited. If short-circuit is found replace the capacitor mentioned above. If this does not
help go to the next step.

4.1.1.1.5.2 Retu ok?
4.1.1.1.5.3 Vinku (N7501) ok?
4.1.1.1.6 Is there RF power in the TX VCO output at all?

o W(DMA transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing. Quick V(O alive check can be done
without removing the RF shield. The RF probe should be placed as near the TX VCO output as possible
(Put the head of the probe carefully inside the V(O can through the holes of the shield). This method
can be used only to check that the TX V(O is alive. Remember to use low RF Attenuator value in the
spectrum analyser with this method.

e (Checkif the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The correct V(O frequency can be found in see section “Frequency mappings”. The
output level of the VCO should be about -25 dBm.

41.1.1.6.1 TXVCO operating voltage VREG2 (VR2) ok?

e Seesection 4.1.1.1.3 “Vinku (N7501) requlator voltages VREG1, VREG2 ok?”

4.1.1.1.6.2 Replace TXVCO (G7502)
4.1.1.1.7 Is TXVCO RF-signal coming to the Vinku at all?

e W(DMA transmitter has to be active before TX VCO’s output level can be measured. Procedure is
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explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e C(Check the level of the TX VCO frequency in T7503 outputs. The level should be about -30...-35 dBm
in both output lines. If the signal level is correct in the input (about -25 dBm) but output level is
not as expected then replace T7503. V(O shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

41.1.1.7.1 Replace balun T7503
4.1.1.1.8 Are TX-IQ signals ok?

e These current mode signals are not possible to measure, but are tested with self-tests. So if there
is no fail in 2.3. “ST_CDSP_TX IQ TEST” these signals should be ok. Otherwise Vinku (N7501) or
RAP3G (D2800) is faulty. Notice that it is not possible to replace RAP3G ASIC.

4.1.1.1.9 Is the TXC-signal coming to Vinku ASIC (N7501) OK?

o WC(DMA transmitter has to be active before TX control voltage TXC can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Set TX power level to -50 dBm (Set start level “-50” to Phoenix)
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7549

e TX control voltage TXC should be constant DC-voltage between 0.1 - 2.3 V. Voltage level should
change if TX power is changed. TXC is lower on lower power levels and higher if higher power
levels are used.

e TXCvoltage should be about 1.0 V with power level -50 dBm and about 1.5 V with power level
0 dBm.

41.1.1.9.1 R7514 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7514 resistance value with an ohmmeter
41.1.1.9.2 (7549 working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that (7549 is not
short-circuited.

4.1.1.1.9.3 Retu ok?

4.1.1.1.10 WCDMA-modulator supply voltage (VREG2) ok?
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« W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7520

e DCvoltage level should be 2.65 - 2.86 V in both R7520 pads. Typical value is 2.7 V.
41.1.1.10.1 Inductors L7512 and L7510 in place and working correctly?

e Disconnect the power supply from the phone and use an ohmmeter to check that L7510 and
L7512 are conducting DC.

41.1.1.11 VCTCXO frequency and output level ok?
e Measurement can be done with an oscilloscope and a probe.
e Connect the probe to (7529 (or (7582)

e The frequency of the VCTCXO should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCXO output signal is presented in figure 6.5.1 "VCTCX0 Qutput (DC Offset

1.24\)".
41.1.1.11.1 VXO0-voltage ok? (=Vdig).

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VX0-voltage should be about 2.5V

41.1.1.11.1.1 (7560, (7513, (7526 and (2214 ok?
e (Check that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

41.1.1.11.1.2 Replace Retu
41.1.1.11.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
4.1.1.1.11.2 BB AFC-voltage ok?

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to R7509 (or (7533)
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AFC-voltage may vary between 0.1 - 2.3 V. Typical value is 1.2 V. Phoenix “RF Controls” tool can be
used to change the AFC value. Voltage level should be about 0.1 V with AFC value -1024 and about
2.3 V with AFC value 1023.

4.1.1.1.11.2.1 Low pass filter components R7509 and (7533 ok?

Check that components are in place and solder joints are ok

Disconnect the power supply from the phone and check R7509 resistance value with an
ohmmeter.

Use an ohmmeter to find out also if the AFC-line is short-circuited to the ground. If short-circuit is
found replace C7533. If this does not help then go to the next steps.

41.1.1.11.2.2 VCTCXO ok?

Remove R75009. If AFC-voltage is correct after removing then replace faulty VCTCX0 G7501 and
solder R7509 (new component) back to the PWB

41.1.1.11.2.3 Replace Retu

41.1.1.11.3 Replace VCTCXO G7501

4.1.1.1.12 Replace Vinku (N7501)

4.1.1.2 Is there RF-power in the WCDMA PA (N7503) input at all?

WCDMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Set TX power level to 0 dBm (Set start level “0” to Phoenix)

Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency setting to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW = VBW =10 MHz, Span < 2 MHz, sweep time 100 ms

Connect the probe to Z7506 output. The RF level should be roughly -40...-48 dBm.

4.1.1.2.1 Is Vinku (N7501) output RF-signal coming correctly to the Z7506 (SAW filter)?

WC(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Set TX power level to 0 dBm (Set start level “0” to Phoenix)

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW = VBW =10 MHz, Span < 2 MHz, sweep time 100 ms

Connect the RF probe to L7511. The RF-level should be about the same on both ends of the
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inductor. Check the level with 0 dBm power level (Set start level “0” to Phoenix).
e Power level “0” - Vinku output level should be about -40...-48 dBm
4.1.1.2.1.1 Inductor L7511 and resistor R7520 in place and working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7520 resistance value with an
ohmmeter.

e Ifresistance of R7520 is correct then replace L7511.
4.1.1.3 Is WCDMA PA (N7503) transmitting RF-power at all?

o W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to 0 dBm (Set start level “0” to Phoenix)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency setting to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW = VBW = 10 MHz, Span < 2 MHz, sweep time 100 ms
e (Connect the probe to Z7505 input. The RF level should be roughly -16...-28 dBm.
4.1.1.3.1 Does WCDMA PA (N7503) get operating voltage Vcc12?

e W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7525

e Vccl2 voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.
4.1.1.3.1.1 R7525 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7525 resistance value with an ohmmeter
4.1.1.3.1.2 PA operating voltage VBAT_PA ok?

« W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7569 (or (7564, (7583)
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e Voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.
4.1.1.3.1.2.1 Ferrite Z7500 ok?
e (heck that component is in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that inductor is
conducting DC.

4.1.1.3.2 Does WCDMA PA (N7503) get operating voltage Vcc11?

o WC(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to -40 dBm (Set start level to “-40.0” in Phoenix)
e Measurements can be done with an oscilloscope and a probe.
e (onnect the probe to (7580.

e Vccll voltage level should be about 1.5 V. The same voltage level should be measured also with all
power levels smaller than about 10 dBm. Vccll is about 3.3 V with the highest power (21 dBm).
NOTE: Perform WCDMA transmitter tests with > 0 dBm power only in RF shielded environment.

41.1.3.2.1 L7515, (7589 and (7580 in place and working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that L7515 is
conducting DC.

e Use an ohmmeter also to check that capacitors are not short-circuited. If short-circuit is found
replace capacitors mentioned above.

4.1.1.3.2.2 Does SMPS N7504 get operating voltage Vdd (=VBAT_PA)?

o W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7569 (or (7564, (7583)

e VBAT_PA voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.
4.1.1.3.2.3 Is there correct DET_SW_W -voltage coming from Vinku ASIC (N7501)?

o W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7586.
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Voltage level should be about 2.78 V.

4.1.1.3.2.3.1 Replace Vinku (N7501)

4.1.1.3.2.4 Does SMPS get correct control voltage from the WCDMA power detector (signal Vcontrol)?

WCDMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Measurement can be done with an oscilloscope and a probe.
Connect the probe to (7591.

Vcontrol signal should be constant DC-voltage. Voltage level should change if TX power is changed.
Vcontrol is lower on lower power levels and higher if higher power levels are used.

Vcontrol should be about 570 mV with power level +10 dBm, about 2.0 V with power level
+21 dBm and about 200 mV when power levels below 0 dBm are used. NOTE: Perform WCDMA
transmitter tests with > 0 dBm power only in RF shielded environment.

41.1.3.2.4.1 Is there correct DET_SW_W -voltage coming from Vinku ASIC (N7501)?

Measurement can be done with an oscilloscope and a probe.
Connect the probe to (7586.

Voltage level should be about 2.78 V.

41.1.3.2.4.1.1 Replace Vinku (N7501)

41.1.3.2.4.2 Check WCDMA power detector components - In place and value correct?

Components L7514, (7585, V7500, R7526, (7586, R7527, (7587, (7590, R7529,
R7530, (7591, R7531 and (7592.

Check that components are in place and solder joints are ok

Disconnect the power supply from the phone and check resistors resistance values with an
ohmmeter

Use an ohmmeter also to check that L7514 is conducting DC.

41.1.3.2.5 Replace SMPS N7504

4.1.1.3.3 Does WCDMA PA (N7503) get bias currents Icontll and Icont12?

WCDMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Set TX power level to -40 dBm (Set start level to “-40.0” in phoenix)

Measurements can be done with an oscilloscope and a probe.
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Connect the probe to (7579

W(CDMA PA bias current Icont_12 should look as a constant 2.5 - 2.6 V DC-voltage with all power
levels.

Connect the probe to (7576 pad. Notice: (7576 is a non-assembled component so the probe
should be connected to the pad that can be still found from the PWB.

W(CDMA PA bias current Icont_11 should look as a constant 2.5 - 2.6 V DC-voltage with all power
levels.

4.1.1.3.3.1 Vinku (N7501) RB_EXT voltage ok?

o W(DMA transmitter has to be active before Vinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7521.

e RB_EXT voltage should be 1.325 -1.375 V.
4.1.1.3.3.1.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
4.1.1.3.3.1.1.1 Desolder R7503. Is VREFRFO1 voltage still wrong?

e Remember to solder a new component to R7503 pads after measurement.
41.1.3.3.1.1.1.1 Capacitors (7518, (7520 and C7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.1.1.3.3.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
4.1.1.33.1.1.2 Retu ok?
41.1.3.3.1.2 R7521 and R7504 in place and working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an ohmmeter.

4.1.1.3.3.1.3 VB_EXT voltage ok?
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e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
4.1.1.3.3.1.3.1 R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
4.1.1.3.3.1.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.1.1.3.3.1.3.3 Replace Vinku (N7501) or Hinku (N7500) or both

4.1.1.3.3.1.4 Replace Vinku (N7501)

4.1.1.3.3.2 Is capacitor (7579 in WCDMA PA (N7503) bias line working correctly?
Icont_12 missing - (7579 short-circuited?
e (heck that component is in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that the capacitor is
not short-circuited. If short-circuit is found replace the capacitor. If this does not help go to the
next step.

4.1.1.3.3.3 Replace Vinku (N7501) or WCDMA PA (N7503)
4.1.1.3.4 Replace PA(N7503)
4.1.1.4 Does duplex-filter (Z7502) get correct RF-power level from WCDMA PA (N7503)?

o W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to 0 dBm (Set start level “0” to Phoenix)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency setting to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW = VBW = 10 MHz, Span < 2 MHz, sweep time 100 ms

e (Connect the probe to Z7502 TX input. The RF level should be roughly -20...-30 dBm.
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4.1.1.4.1 Replace isolator Z7505

4.1.1.5 Replace duplex-filter Z7502

4.1.2 Does WCDMA TX transmit enough RF-power and power levels otherwise ok?

4.1.2.1 IsVinku ASIC (N7501) transmitting correct RF-power?

WCDMA transmitter has to be active before Vinku’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser RBW =
VBW =10 MHz, Span < 2 MHz, sweep time 100 ms. Spectrum analyser centre frequency should be
set according the used TX channel (see section “Frequency mappings”).

Connect the RF probe to R7520. The RF-level should be about the same on both ends of the
resistor. Check output level with 0 dBm (“0”) power level.

Power level (“0”) - Output level should be about -45...-48 dBm

Check if output levels of Vinku are as expected.

4.1.2.1.1 RF operating voltage VBAT_ASIC ok?

See section “RF operating voltage VBAT ASIC ok?”

4.1.2.1.2 Vinku (N7501) regulator voltages VREG1, VREG2 ok?

WCDMA transmitter has to be active before VREG1 and VREGZ voltages can be measured. Procedure
is explained in section “Transmitter troubleshooting”. Measurements can be done with an
oscilloscope and a probe.

VREG1: Connect the probe to (7543
VREG2: Connect the probe to (7548 (or (7547)

VREG1 and VREGZ voltage levels should be 2.65 - 2.86 V. Typical value is 2.7 V.

4.1.2.1.2.1 Vinku (N7501) RB_EXT voltage ok?

WCDMA transmitter has to be active before Vinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurement can be done with an oscilloscope and a probe.
Connect the probe to R7521.

RB_EXT voltage should be 1.325 -1.375 V.

41.2.1.2.1.1 VREFRFO1-voltage ok?

Measurement can be done with an oscilloscope and a probe.

Connect the probe to R7503.
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e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
41.2.1.2.1.1.1 Desolder R7503. Is VREFRFO1 voltage still wrong?

e Remember to solder a new component to R7503 pads after measurement.
41.2.1.2.1.1.1.1 Capacitors (7518, (7520 and C7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.1.2.1.2.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
41.21.2.1.1.2 Retu ok?
41.2.1.2.1.2 R7521 and R7504 in place and working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an ohmmeter.

41.2.1.2.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
41.2.1.2.1.3.1 R7503 in place and working correctly?

e (heck that the component isin place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
4.1.2.1.2.1.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.1.2.1.2.1.3.3 Replace Vinku (N7501) or Hinku (N7500) or both
4.1.2.1.2.2 Replace Vinku (N7501)
4.1.2.1.3 Are TX-I1Q signals ok?

e These current mode signals are not possible to measure, but are tested with self-tests. So if there
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is no fail in 2.3 “ST_CDSP_TX_IQ_TEST” these signals should be ok. Otherwise Vinku (N7501) or
RAP3G (D2800) is faulty. Notice that it is not possible to replace RAP3G ASIC.

4.1.2.1.4 Is the TXC-signal coming to Vinku ASIC (N7501) OK? Is signal level correct?

o W(DMA transmitter has to be active before TX control voltage TXC can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Set TX power level to -50 dBm (Set start level “-50” to Phoenix)
e Measurement can be done with an oscilloscope and a probe.
e (onnect the probe to (7549

e TX control voltage TXC should be constant DC-voltage between 0.1 - 2.3 V. Voltage level should
change if TX power is changed. TXC is lower on lower power levels and higher if higher power
levels are used.

e TXCvoltage should be about 1.0 V with power level -50 dBm and about 1.5 V with power level
0 dBm.

4.1.2.1.4.1 R7514 resistance value correct?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7514 resistance value with an ohmmeter
4.1.2.1.4.2 (7549 ok?

e (heck that the component isin place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that (7549 is not
short-circuited.

41.2.1.4.3 Retu ok?

4.1.2.1.5 Does Vinku (N7501) WCDMA-modulator get correct supply voltage (VREG2)?

e W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to R7520

e DCvoltage level should be 2.65 - 2.86 V in both R7520 pads. Typical value is 2.7 V.
4.1.2.1.5.1 Inductors L7512 and L7510 in place and working correctly?

e Disconnect the power supply from the phone and use an ohmmeter to check that L7510 and
L7512 are conducting DC.
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41.2.1.6 Is TXVCO signal level in the T7503 output high enough?

WCDMA transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

Check the level of the VCO frequency in T7503 outputs. The level should be about -30...-35 dBm in
both output lines. If the signal level is correct in the input (about -25 dBm) but output level is not
as expected then replace T7503. V(O shield has to be removed before measurement. Remember to
solder the shield back after the phone repairing.

41.2.1.6.1 TXVCO G7502 output level high enough?

WCDMA transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

Check if the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -25 dBm.

41.2.1.6.1.1 Replace TXVCO G7502

41.2.1.6.2 Replace balun T7503

4.1.2.1.7 Replace Vinku (N7501)

4.1.2.2 Isthere correct RF-power in the WCDMA PA (N7503) input?

WCDMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Set TX power level to 0 dBm (Set start level “0” to Phoenix)

Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency setting to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

Spectrum analyser RBW = VBW =10 MHz, Span < 2 MHz, sweep time 100 ms.

Connect the probe to Z7506 output. The RF level should be roughly -40...-48 dBm.

4.1.2.2.1 Is Vinku (N7501) output RF-signal coming correctly to the Z7506 (SAW filter)?

WC(CDMA transmitter has to be active before measurements. Procedure is explained in section
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“Transmitter troubleshooting”.
e Set TX power level to 0 dBm (Set start level “0” to Phoenix)

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW = VBW = 10 MHz, Span < 2 MHz, sweep time 100 ms.

e (Connect the RF probe to L7511. The RF-level should be about the same on both ends of the
inductor. Check the level with 0 dBm power level (Set start level “0” to Phoenix).

e Power level “0” - Vinku output level should be about -40...-48 dBm
41.2.2.1.1 Inductor L7511 and resistor R7520 in place and working correctly?
e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7520 resistance value with an
ohmmeter.

e If resistance of R7520 is correct then replace L7511.
4.1.2.3 Does WCDMA PA (N7503) transmit correct RF-power?

e W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to 0 dBm (Set start level “0” to Phoenix)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency setting to the spectrum analyser. Spectrum analyser centre frequency should be set
according the used TX channel (see section “Frequency mappings”).

e Spectrum analyser RBW = VBW = 10 MHz, Span < 2 MHz, sweep time 100 ms.
e (Connect the probe to Z7505 input. The RF level should be roughly -16...-28 dBm.
4.1.2.3.1 Does WCDMA PA (N7503) get correct operating voltage Vccl2?

o W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to R7525

e Vccl2 voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.
41.2.3.1.1 R7525 in place and working correctly?

e (heck that the component isin place and solder joints are ok

e Disconnect the power supply from the phone and check R7525 resistance value with an ohmmeter
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4.1.2.3.1.2 PA operating voltage VBAT_PA ok?

WCDMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Measurement can be done with an oscilloscope and a probe.
Connect the probe to (7569 (or (7564, (7583)

Voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.

41.23.1.2.1 Ferrite Z7500 ok?

Check that component is in place and solder joints are ok

Disconnect the power supply from the phone and use an ohmmeter to check that inductor is
conducting DC.

4.1.2.3.2 Does WCDMA PA (N7503) get correct operating voltage Vccl1?

WCDMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Set TX power level to -40 dBm (Set start level to “-40.0” in Phoenix)
Measurements can be done with an oscilloscope and a probe.
Connect the probe to (7580.

Vccll voltage level should be about 1.5 V. The same voltage level should be measured also with all
power levels smaller than about 10 dBm. Vccl1 is about 3.3 V with the highest power (21 dBm).
NOTE: Perform WCDMA transmitter tests with > 0 dBm power only in RF shielded environment.

41.2.3.2.1 L7515, (7589 and (7580 in place and working correctly?

Check that components are in place and solder joints are ok

Disconnect the power supply from the phone and use an ohmmeter to check that L7515 is
conducting DC.

Use an ohmmeter also to check that capacitors are not short-circuited. If short-circuit is found
replace capacitors mentioned above.

4.1.2.3.2.2 Does SMPS N7504 get operating voltage Vdd (=VBAT_PA)?

WCDMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

Measurement can be done with an oscilloscope and a probe.
Connect the probe to (7569 (or (7564, (7583)

VBAT_PA voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.
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4.1.2.3.2.3 Is there correct DET_SW_W -voltage coming from Vinku ASIC (N7501)?
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7586.
e Voltage level should be about 2.78 V.
4.1.2.3.2.3.1 Replace Vinku (N7501)
4.1.2.3.2.4 Does SMPS get correct control voltage from the WCDMA power detector (signal Vcontrol)?

« W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7591.

o Vcontrol signal should be constant DC-voltage. Voltage level should change if TX power is changed.
Vcontrol is lower on lower power levels and higher if higher power levels are used.

e Vcontrol should be about 570 mV with power level +10 dBm, about 2.0 V with power level
+21 dBm and about 200 mV when power levels below 0 dBm are used. NOTE: Perform WCDMA
transmitter tests with > 0 dBm power only in RF shielded environment.

4.1.2.3.2.4.1 Is there correct DET_SW_W -voltage coming from Vinku ASIC (N7501)?
e Measurement can be done with an oscilloscope and a probe.
e (onnect the probe to (7586.
e Voltage level should be about 2.78 V.
41.2.3.2.4.1.1 Replace Vinku (N7501)
41.2.3.2.4.2 Check WCDMA power detector components - In place and value correct?

Components L7514, (7585, V7500, R7526, (7586, R7527, (7587, (7590, R7529,
R7530, (7591, R7531 and (7592.

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check resistors resistance values with an
ohmmeter

e Use an ohmmeter to check that L7514 is conducting DC.
e Use a diode meter to make sure that diodes inside V7500 are working correctly.
4.1.2.3.2.5 Replace SMPS N7504

4.1.2.3.3 Does WCDMA PA (N7503) get bias currents Icontll and Icont12?
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« W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to -40 dBm (Set start level to “-40.0” in phoenix)
e Measurements can be done with an oscilloscope and a probe.
- Connect the probe to (7579

- WC(DMA PA bias current Icont_12 should look as a constant 2.5 - 2.6 V DC-voltage with all power
levels.

- Connect the probe to (7576 pad. Notice: C7576 is a non-assembled component so the probe
should be connected to the pad that can be still found from the PWB.

- WC(DMA PA bias current Icont_11 should look as a constant 2.5 - 2.6 V DC-voltage with all power
levels.

4.1.2.3.3.1 Vinku (N7501) RB_EXT voltage ok?

o W(DMA transmitter has to be active before Vinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to R7521.

e RB_EXT voltage should be 1.325 - 1.375 V.
4.1.2.3.3.1.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
41.2.3.3.1.1.1 Desolder R7503. Is VREFRFO01 voltage still wrong?

e Remember to solder a new component to R7503 pads after measurement.
4.1.23.3.1.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

41.2.3.3.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both

41.2.33.1.1.2 Retu ok?
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4.1.2.3.3.1.2 R7521 and R7504 in place and working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an ohmmeter.

4.1.2.3.3.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
4.1.2.3.3.1.3.1 R7503 in place and working correctly?

e (heck that the component isin place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
4.1.2.3.3.1.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.1.2.3.3.1.3.3 Replace Vinku (N7501) or Hinku (N7500) or both

4.1.2.3.3.1.4 Replace Vinku (N7501)

4.1.2.3.3.2 Is capacitor (7579 in WCDMA PA (N7503) bias line working correctly?
Icont_12 - (7579 short-circuited?
e (heck that the capacitor is in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that the capacitor is
not short-circuited. If short-circuit is found replace the capacitor.

4.1.2.3.3.3 Replace Vinku (N7501) or WCDMA PA (N7503)
4.1.2.3.4 Replace PA (N7503)
4.1.2.4 Does duplex-filter (Z7502) get correct RF-power from WCDMA PA (N7503)?

o WC(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to 0 dBm (Set start level “0” to Phoenix)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency setting to the spectrum analyser. Spectrum analyser centre frequency should be set
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according the used TX channel (see section “Frequency mappings”)

e Spectrum analyser RBW = VBW = 10 MHz, Span < 2 MHz, sweep time 100 ms

e (Connect the probe to Z7502 TX input. The RF level should be roughly -20...-30 dBm.
41.2.4.1 Replaceisolator Z7505
4.1.2.5 Replace duplex-filter Z502
4.1.3 WCDMA transmitter frequency correct?

e (onnect a spectrum analyser to the module test jig RF connector.

e Set WCDMA Tx ON. Procedure is explained in section “Transmitter troubleshooting”.

e (Check if the frequency of the transmitter is as expected. If output signal is not found try to use
500 MHz span setting.

The correct TX frequency is shown in Phoenix “Tx Control (WCDMA)” window and can be found also
in see section “Frequency mappings”. If the frequency is not found at all then go to 4.1.1”Does the
WCDMA TX transmit RF-power at all?”

4.1.3.1 Is TXVCO frequency as expected?

« W(DMA transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing. Quick VCO alive check can be done
without removing the RF shield. The RF probe should be placed as near the TX VCO output as possible
(Put the head of the probe carefully inside the V(O can through the holes of the shield). This method
can be used only to check that the TX VCO is alive. It won’t expose if the T7503 is broken or the
output level of the V(O is too low. Remember to use low RF Attenuator value in the spectrum
analyser with this method.

e Check if the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -25 dBm.

4.1.3.1.1 (7543, (7548 and L7517 ok?

e These components should be checked if TX VCO frequency is not stable and TX PLL frequency not
locked.

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that inductor is
conducting DC.
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4.1.3.1.2 TXVCO control voltage VC ok?

WCDMA transmitter has to be active before TX VCO control voltage VC can be measured. Procedure
is explained in section “Transmitter troubleshooting”.

Measurement can be done with an oscilloscope and a probe.
Connect the probe to R7519.

TX VCO control voltage VC should be constant DC-voltage between 0.7 - 3.8 V. DC voltage level
should change if TX channel is changed. VC is lower on lower channels and higher if higher
channel numbers are used.

41.3.1.2.1 VCP2-voltage ok?

WCDMA transmitter has to be active before V(P2 voltage can be measured. Procedure is explained
in section “Transmitter troubleshooting”.

Measurement can be done with an oscilloscope and a probe.
Connect the probe to (2221 (or (7550).

V(P2 voltage should be about 4.75 V.

41.3.1.2.1.1 (7550 short-circuited?

Check that components are in place and solder joints are ok

Disconnect the power supply from the phone and use an ohmmeter to check that (7550 is not
short-circuited. If short-circuit is found replace the capacitor mentioned above. If this does not
help go to the next step.

4.1.3.1.2.1.2 Retu ok?

4.1.3.1.2.1.3 Vinku (N7501) ok?

4.1.3.1.2.2 Vinku (N7501) RB_EXT voltage ok?

WCDMA transmitter has to be active before Vinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

Measurement can be done with an oscilloscope and a probe.
Connect the probe to R7521.

RB_EXT voltage should be 1.325-1.375V.

4.1.3.1.2.2.1 VREFRF01-voltage ok?

Measurement can be done with an oscilloscope and a probe.
Connect the probe to R7503.

VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
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41.3.1.2.2.1.1 Desolder R7503. Is VREFRFO1 voltage still wrong?

e Remember to solder a new component to R7503 pads after measurement.
4.1.3.1.2.2.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

41.3.1.2.2.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
4.13.1.2.2.1.2 Retu ok?
41.3.1.2.2.2 R7521 and R7504 in place and working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an chmmeter.

4.1.3.1.2.2.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
4.1.3.1.2.2.3.1 R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
4.1.3.1.2.2.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.1.3.1.2.2.3.3 Replace Vinku (N7501) or Hinku (N7500) or both

4.1.3.1.2.2.4 Replace Vinku (N7501)

4.1.3.1.2.3 Balun T7503 ok?

e W(DMA transmitter has to be active before TX VCO’s output level can be measured. Procedure is
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explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e C(Check the level of the TX VCO frequency in T7503 outputs. The level should be about -30...-35 dBm
in both output lines. If the signal level is correct in the input (about -25 dBm) but output level is
not as expected then replace T7503. V(O shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

4.1.3.1.2.4 Are components near the TX VCO ok?
(7571, R7519, R7523, (7573 and (7568 working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check resistors resistance values with an
ohmmeter.

e Use an ohmmeter to check also that capacitors are not short-circuited
4.1.3.1.2.5 Replace Vinku (N7501) or TX VCO (G7502) or both
4.1.3.1.3 Replace TXVCO G7502
4.1.3.2 Is TXVCO signal level in the T7503 output high enough?

o W(DMA transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (heck the level of the VCO frequency in T7503 outputs. The level should be about -30...-35 dBm in
both output lines. If the signal level is correct in the input (about -25 dBm) but output level is not
as expected then replace T7503. V(O shield has to be removed before measurement. Remember to
solder the shield back after the phone repairing.

4.1.3.2.1 TXVCO G7502 output level high enough?

o W(DMA transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

e (Checkif the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
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span setting. The output level of the VCO should be about -25 dBm.
4.1.3.2.1.1 Replace TXVCO G7502
4.1.3.2.2 Replace balun T7503
4.1.3.3 VCTCXO frequency and output level ok?
e Measurement can be done with an oscilloscope and a probe.
e Connect the probe to (7529 (or (7582)

e The frequency of the VCTCX0 should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCXO output signal is presented in figure 6.5.1 "VCTCX0 Qutput (DC Offset

1.24\)".
4.1.3.3.1 VX0-voltage ok? (=Vdig).

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V
4.13.3.1.1 (7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

4.1.3.3.1.2 Replace Retu
4.1.3.3.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
4.1.3.3.2 BB AFC-voltage ok?

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to R7509 (or (7533)

e AFC-voltage may vary between 0.1 - 2.3 V. Typical value is 1.2 V. Phoenix “RF Controls” tool can be
used to change the AFC value. Voltage level should be about 0.1 V with AFC value -1024 and about
2.3 V with AFC value 1023.

4.1.3.3.2.1 Low pass filter components R7509 and (7533 ok?

e (heck that components are in place and solder joints are ok
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Disconnect the power supply from the phone and check R7509 resistance value with an
ohmmeter.

Use an ohmmeter to find out also if the AFC-line is short-circuited to the ground. If short-circuit is
found replace C7533. If this does not help then go to the next steps.

4.1.3.3.2.2 VCTCXO ok?

Remove R75009. If AFC-voltage is correct after removing then replace faulty VCTCX0 G7501 and
solder R7509 (new component) back to the PWB

4.1.3.3.2.3 Replace Retu

4.1.3.3.3 Replace V(TCXO0 G7501

4.2 Does the phone give realistic RSSI-values?

Attach the phone to the product specific test jig and a signal generator to the RF-coupler. Coupler
attenuation should be also taken into account during measurements.

Use the signal generator to supply -90 dBm RF-level to the phone via the antenna coupler. Set
generator RF-level to -90 dBm + Cable and coupler attenuation. This measurement should be
performed in a RF-shielded environment because existing WCDMA-network base stations can disturb
this measurement otherwise.

Set RF-generator frequency to 2141.0 MHz (unmodulated signal).

Use Phoenix testing & tuning software to perform WCDMA receiver activation and RSSI
measurement for channel 10700. Procedure is explained in sections “WCDMA RX chain activation
for manual measurement” and “WCDMA RSSI measurement”.

“Rx Power Measurement” tool should show quite exact -90 dBm RSSI level. Remember to take into
account attenuation between the phone and signal generator.

Increase signal generator RF level to -60 dBm. Phoenix "Rx Power Measurement” tool should show
now quite exact RSSI level -60 dBm.

If RSSI-levels are not as expected separate the phone into parts and place to the module jig.
Connect the signal generator to the module jig WCDMA RF connector (Notice that there are three
antenna connectors in the module jig, one for GSM, one for WCDMA and one for Bluetooth. Make sure
that all connections are made to the correct RF-connector).

4.2.1 Is Hinku ASIC (N7500) receiving RF-power correctly from the WCDMA-antenna connector?

W(CDMA receiver has to be active before measurements. Procedure is explained in section
“Receiver troubleshooting”.

Connect an RF-generator to the WCDMA-antenna connector
Set RF-generator frequency to 2141.0 MHz (unmodulated signal)

Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct

A-99
Company Confidential
Copyright © 2005 Nokia. All rights reserved



NOKIA
Nokia Customer Care Appendix A: RF Troubleshooting

frequency settings to the spectrum analyser (Centre frequency should be set to the same
frequency as the RF-generator). RBW = VBW = 10 kHz, Span = 0, sweep time = 100 ms.

e (Connect the probe to T7500 output. There are two output pins because of balanced output. The RF
level should be roughly -85...-90 dBm in both output pads when input signal level in WCDMA
antenna connector is -50 dBm.

4.2.1.1 Does duplex-filter (Z7502) work properly?

e W(DMA receiver has to be active before measurements. Procedure is explained in section
“Receiver troubleshooting”.

e (onnect an RF-generator to the WCDMA-antenna connector
e Set RF-generator frequency to 2141.0 MHz (unmodulated signal)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency settings to the spectrum analyser (Centre frequency should be set to the same
frequency as the RF-generator). RBW = VBW = 10 kHz, Span = 0, sweep time =100 ms.

e (onnect the probe to the T7500 input. The RF level should be roughly -80...-85 dBm in the input
pad when input signal level in WCDMA antenna connector is -50 dBm.

4.2.1.1.1 Replace filter Z7502
4.2.1.2 Replace balun T7500
4.2.2 Hinku WCDMA LNA output ok?

o WC(DMA receiver has to be active before measurements. Procedure is explained in section
“Receiver troubleshooting”.

e (onnect an RF-generator to the WCDMA-antenna connector
e Set RF-generator frequency to 2141.0 MHz (unmodulated signal)

e Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency settings to the spectrum analyser (Centre frequency should be set to the same
frequency as the RF-generator). RBW = VBW = 10 kHz, Span = 0, sweep time = 100 ms.

e (Connect the probe to the Z7501 input. The RF level should be roughly -65...-70 dBm in both input
pads when input signal level in WCDMA antenna connector is -50 dBm.

4.2.2.1 Replace Hinku N7500
4.2.3 WCDMA SAW 77501 in place and working correctly?

o W(DMA receiver has to be active before measurements. Procedure is explained in section
“Receiver troubleshooting”.

e (onnect an RF-generator to the WCDMA-antenna connector

e Set RF-generator frequency to 2141.0 MHz (unmodulated signal)
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Measurements can be done with a spectrum analyser and an RF probe. Remember to make correct
frequency settings to the spectrum analyser (Centre frequency should be set to the same
frequency as the RF-generator). RBW = VBW = 10 kHz, Span = 0, sweep time = 100 ms.

Connect the probe to the 27501 output. The RF level should be roughly -70...-75 dBm in both
output pads when input signal level in WCDMA antenna connector is -50 dBm.

4.2.3.1 Replace SAW 77501

4.2.4 Are RX-IQ signal waveforms and levels correct?

Measurements can be done with an oscilloscope, a probe and signal generator.

W(CDMA receiver has to be active before RX IQ-signals can be measured. Procedure is explained in
section “Receiver troubleshooting”.

Apply -50 dBm RF-signal (unmodulated) from a signal generator to the module jig antenna
connector and use frequency 2140.1 MHz (Channel 10700)

Remember to change the correct RX channel also to Phoenix “RX control” window!

Check RXTand RX Q -signals in following test points:

RX I (positive): Connect the probe to test point J7508

RX I (negative): Connect the probe to test point J7509

RX Q (positive): Connect the probe to test point J7510

RX Q (negative): Connect the probe to test point J7511

Signal in all four test points should be about the same. Output should be a sine wave with
frequency 100 kHz and amplitude about 650 mV.

Change the signal generator to frequency 2142.0 MHz (Channel 10700)

Signal in all four test points should be about the same. Output should be a sine wave with
frequency 2.0 MHz and amplitude about 550 mV.

4.2.4.1 RF operating voltage VBAT_ASIC ok?

See section “RF operating voltage VBAT ASIC ok?”

4.2.4.2 RFBUS signals ok?

GSM receiver has to be active before RFBUS signals can be measured. Procedure is explained in
section “GSM RX chain activation for manual measurements”. Also WCDMA/GSM transmitter and
WCDMA receiver activation can be used for the measurement but then RFBUS -signals don’t
necessarily look like in figures mentioned below.

Measurements can be performed with an oscilloscope and a probe. Check all five RF BUS signals:

RFBUSDAT: Connect the probe to J7504. Typical RFBUSDAT -signal is shown in section 6.5.9.3
"RFBUSDAT (GSM RX)".

RFBUSCLK: Connect the probe to J7505. Typical RFBUSCLK -signal is shown in figures “RFBUSCLK
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(GSM RX)” and “RBUSCLK and RFBUSENA (GSM RX)".

- RFBUSENA: Connect the probe to J7506. Typical RFBUSENA -signal is shown in the figure “RFBUSCLK
and RFBUSENA (GSM RX)”.

- RXRESETX: Connect the probe to J7515. RXRESETX -signal is a constant 2 V D(-signal after GSM or
WCDMA transceiver has been activated the first time after phone boot up. The level of this signal
should be about 0 V before transceiver activation.

e TXRESETX: Connect the probe to J7517. TXRESETX -signal is a constant 2 V D(-signal after GSM or
WCDMA transceiver has been activated the first time after phone boot up. The level of this signal
should be about 0 V before transceiver activation.

4.2.4.2.1 RAP3G (or Vinku or Hinku) faulty?

e RAP3G (D2800) cannot be replaced.

4.2.4.3 Hinku (N7500) regulator voltage VR1 ok?

e W(DMA receiver has to be active before Hinku’s VR1 voltage can be measured. Procedure is
explained in section “Receiver troubleshooting”.

e Measurements can be done with an oscilloscope and a probe.

e (Connect the probe to (7504 (or C7505)

e VR1 voltage level should be 2.65 - 2.86 V. Typical value is 2.7 V.
4.2.4.3.1 Hinku (N7500) RB_EXT voltage ok?

e W(DMA receiver has to be active before Hinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Receiver troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7504.

e RB_EXT voltage should be 1.325-1.375 V.
4.2.4.3.1.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
4.2.43.1.1.1 Desolder R7503. Is VREFRFO1 voltage still wrong?

Remember to solder a new component to R7503 pads after measurement.

4.2.43.1.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?
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e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.2.43.1.1.1.2 Replace Vinku (N7501) or Hinku (N7500) or both
4.2.4.3.1.1.2 Retu ok?
4.2.43.1.2 R7521 and R7504 in place and working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an chmmeter.

4.2.4.3.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
4.2.43.1.3.1 R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
4.2.4.3.1.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.2.4.3.1.3.3 Replace Hinku (N7500) or Vinku (N7501) or both

4.2.43.1.4 Replace Hinku (N7500)

4.2.4.3.2 Are capacitors in Hinku (N7500) requlator lines working correctly?
(7504, (7515, (7509, (7508, (7596, (7598 and (7505
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.2.4.3.3 RXVCO G7500 ok?
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4.2.4.3.4 Replace Hinku (N7500)
4.2.4.4 VX0-voltage ok? (=vdig).
e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V

4.2.4.41 (7560, (7513, (7526 and (2214 ok?
e (Check that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

4.2.4.4.2 Replace Retu
4.2.4.4.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
4.2.45 V(P1-voltage ok?

e WI(DMA receiver has to be active before VCP1 voltage can be measured. Procedure is explained in
section “Receiver troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7507.
e V(CP1 voltage should be about 4.75 V.
4.2.4.5.1 (7507 and (2222 ok?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors
(7507 and (2222 are not short-circuited. If short-circuit is found replace faulty capacitor. If this
does not help go to the next steps.

4.2.4.5.2 Retu ok?
4.2.4.5.3 Hinku (N7500) ok?
4.2.4.6 Isthere RF power in the RX VCO output at all?

o WI(DMA receiver has to be active before RX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Receiver troubleshooting”.
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e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”. RBW
and VBW =1 MHz, Span < 200 kHz.

e (Connect the RF probe to the T7501 input.

e Checkif the frequency of the RX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the V(O should be about -20...-30 dBm.

4.2.4.6.1 RXVCO operating voltage VR1 RX ok?

e WCDMA receiver has to be active before Hinku’s VR1RX voltage can be measured. Procedure
is explained in section "Receiver troubleshooting"”

¢ Measurements can be done with an oscilloscope and a probe.
o Connect the probe to C7515 (or C7598)

¢ VRI1RX voltage level should be continuous 2.65 - 2.86 V in WCDMA mode. Typical value is
2.7 V.

4.2.4.6.1.1 Hinku (N7500) regulator voltage VR1 ok?

e See section “Hinku (N7500) requlator voltage VR1 ok?”

4.2.4.6.1.2 Replace Hinku (N7500)
4.2.4.6.2 Replace RX V(O (G7500)
4.2.4.7 Is RXVCO RF-signal coming to the Hinku at all?

o WC(DMA receiver has to be active before RX V(0’s output frequency and output level can be
measured. Procedure is explained in section “Receiver troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (heck the level of the VCO frequency in T7501 outputs. The level should be about -25...-35 dBm. If
the signal level is correct in the input (-20...-30 dBm) but output level is not as expected then
replace T7501.

4.2.4.7.1 Replace balun T7501
4.2.4.8 Is RX V(O frequency as expected?

e WC(DMA receiver has to be active before RX VC0O’s output frequency and output level can be
measured. Procedure is explained in section “Receiver troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (Connect the RF probe to the T7501 input.
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e (heckif the frequency of the RX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -20...-30 dBm.

4.2.4.8.1 RX V(O control voltage VC ok?

e WC(DMA receiver has to be active before RX VCO control voltage VC can be measured. Procedure is
explained in section “Receiver troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to R7501.

e RXVCO control voltage VC should be constant DC-voltage between 0.7 - 3.8 V. Voltage level should
change if RX channel is changed. VCis lower on lower channels and higher if higher channel
numbers are used.

4.2.4.8.1.1 VCP1-voltage ok?

o WC(DMA receiver has to be active before VCP1 voltage can be measured. Procedure is explained in
section “Receiver troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7507.
e V(CP1 voltage should be about 4.75 V.
4.2.4.8.1.1.1 (7507 and (2222 working properly?
e (heck that the components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that (507 and (2222
are not short-circuited.

4.2.4.8.1.1.2 Retu ok?
4.2.4.8.1.1.3 Hinku (N7500) ok?
4.2.4.8.1.2 Balun T7501 ok?

o WC(DMA receiver has to be active before RX V(0’s output frequency and output level can be
measured. Procedure is explained in section “Receiver troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e C(Check the level of the V(O frequency in T7501 outputs. The level should be about -25...-35 dBm. If
the signal level is correct in the input (about -20...-30 dBm) but output level is not as expected
then replace T7501.

4.2.4.8.1.3 Are components near the RX VCO ok?
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R7501, (7516, R7505, (7524 and (7522 working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check resistors resistance values with an
ohmmeter.

e Use an ohmmeter to check also that capacitors are not short-circuited
4.2.4.8.1.4 Replace Hinku (N7500) or RX VCO (G7500) or both
4.2.4.8.2 Replace RXVCO G7500
4.2.4.9 Is RX V(O signal level in the T7501 output high enough?

e W(DMA receiver has to be active before RX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Receiver troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (Check the level of the VCO frequency in T7501 outputs. The level should be about -25...-35 dBm. If
the signal level is correct in the input (about -20...-30 dBm) but output level is not as expected
then replace T7501.

4.2.4.9.1 RXVCO G7500 output level high enough?

e W(DMA receiver has to be active before RX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Receiver troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used RX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (Connect the RF probe to the T7501 input.

e (heckif the frequency of the RX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the V(O should be about -20...-30 dBm.

4.2.4.9.1.1 Replace RXVCO G7500
4.2.4.9.2 Replace balun T7501
4.2.4.10 Are capacitors (7530, (7532, (7534 and (7536 in place?

e (Check that components are in place and solder joints are ok
4.2.4.11 VCTCXO frequency and output level correct?
e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7529 (or (7582)
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e The frequency of the VCTCXO should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCXO output signal is presented in figure 6.5.1 "VCTCX0 OQutput (DC Offset

1.24\)".
4.2.4.11.1 VX0-voltage ok? (=Vdig).

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V

4.2.4.11.1.1 (7560, (7513, (7526 and (2214 ok?
e (Check that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

4.2.4.11.1.2 Replace Retu
4.2.4.11.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
4.2.4.11.2 BB AFC-voltage ok?

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to R7509 (or (7533)

e AFC-voltage may vary between 0.1 - 2.3 V. Typical value is 1.2 V. Phoenix “RF Controls” tool can be
used to change the AFC value. Voltage level should be about 0.1 V with AFC value -1024 and about
2.3 V with AFC value 1023.
4.2.411.2.1 Low pass filter components R7509 and (7533 ok?

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7509 resistance value with an
ohmmeter.

e Use an ohmmeter to find out also if the AFC-line is short-circuited to the ground. If short-circuit is
found replace C7533. If this does not help then go to the next steps.

4.2.4.11.2.2 VCTCXO ok?

e Remove R75009. If AFC-voltage is correct after removing then replace faulty VCTCX0 G7501 and
solder R7509 (new component) back to the PWB
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4.2.4.11.2.3 Replace Retu
4.2.4.11.3 Replace VCTCX0 G7501
4.2.5 Does RAP3G ASIC get ok VREFCM-signal from Hinku (N7500)? Signal level ok?
e Measurement can be done with an oscilloscope and a probe.
e (onnect the probe to J7516.
e VREFCM voltage should be about 780 mV (continuous voltage).
4.2.5.1 Hinku (N7500) RB_EXT voltage ok?

e See section "Hinku (N7501) RB_EXT voltage ok?"

4.2.5.2 Replace Hinku (N7500)

e Also RAP3G can be faulty but it’s not possible to replace this component
4.2.6 RAP3G faulty?

e Not possible to replace!
4.3 W(DMA modulation spectrum and ACLR ok?

o W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with a WCDMA transmitter tester or other WCDMA communication
tester. Settings have to be done according to the 3GPP specifications. Modulation spectrum and
ACLR measurements are possible to perform also with a spectrum analyser, but in this case
measurement settings have to be done manually according to the 3GPP specifications.

e Attach the phone to the product specific test jig and a spectrum analyser or other
RF-measurement device to the RF-coupler. Coupler attenuation should be also taken into account
during measurements.

o If modulation spectrum is not as expected separate the phone into parts and place to the module
jig (Notice that there are three antenna connectors in the module jig, one for GSM, one for WCDMA
and one for Bluetooth. Make sure that all connections are made to the correct RF-connector).

4.3.1 Does N7504 give correct voltage level (Vccl1) to the WCDMA PA (N7503)?

« W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to -40 dBm (Set start level to “-40.0” in Phoenix)
e Measurements can be done with an oscilloscope and a probe.

e (Connect the probe to (7580.

e Vccll voltage level should be about 1.5 V. The same voltage level should be measured also with all
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dBm). NOTE: Perform WCDMA transmitter tests with > 0 dBm power only in RF shielded
environment.

4.3.1.1 L7515, (7589 and (7580 in place and working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that L7515 is
conducting DC.

e Use an ohmmeter also to check that capacitors are not short-circuited. If short-circuit is found
replace capacitors mentioned above.

4.3.1.2 Does SMPS N7504 get operating voltage Vdd (=VBAT_PA)?

o W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7569 (or (7564, (7583)

e VBAT_PA voltage level should be 3.05 - 5.4 V. Typical value is 4.0 V.
4.3.1.3 Is there correct DET_SW_W -voltage coming from Vinku ASIC (N7501)?

o WC(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7586.
e Voltage level should be about 2.78 V.
4.3.1.3.1 Replace Vinku (N7501)
4.3.1.4 Does SMPS get correct control voltage from the WCDMA power detector (signal Vcontrol)?

« W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to (7591.

e Vcontrol signal should be constant DC-voltage. Voltage level should change if TX power is changed.

Vcontrol is lower on lower power levels and higher if higher power levels are used.

e Vcontrol should be about 570 mV with power level +10 dBm, about 2.0 V with power level
+21 dBm and about 200 mV when power levels below 0 dBm are used. NOTE: Perform WCDMA
transmitter tests with > 0 dBm power only in RF shielded environment.
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4.3.1.4.1 Isthere correct DET_SW_W -voltage coming from Vinku ASIC (N7501)?
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7586.
e Voltage level should be about 2.78 V.
4.3.1.4.1.1 Replace Vinku (N7501)
4.3.1.4.2 Check WCDMA power detector components - In place and value correct?

Components L7514, (7585, V7500, R7526, (7586, R7527, (7587, (7590, R7529,
R7530, (7591, R7531 and (7592.

e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check resistors resistance values with an
ohmmeter

e Use an ohmmeter also to check that L7514 is conducting DC.

4.3.1.5 Replace SMPS N7504
4.3.2 Does WCDMA PA (N7503) get correct bias currents Icontll and Icont12?

« W(DMA transmitter has to be active before measurements. Procedure is explained in section
“Transmitter troubleshooting”.

e Set TX power level to -40 dBm (Set start level to “-40.0” in phoenix)
e Measurements can be done with an oscilloscope and a probe.
- Connect the probe to (7579

- WC(DMA PA bias current Icont_12 should look as a constant 2.5 - 2.6 V DC-voltage with all power
levels.

- Connect the probe to (7576 pad. Notice: C7576 is a non-assembled component so the probe
should be connected to the pad that can be still found from the PWB.

e WC(DMA PA bias current Icont_11 should look as a constant 2.5 - 2.6 V DC-voltage with all power
levels.

4.3.2.1 Vinku (N7501) RB_EXT voltage ok?

o WC(DMA transmitter has to be active before Vinku’s RB_EXT voltage can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to R7521.

Company Confidential 111
Copyright © 2005 Nokia. All rights reserved



NOKIA
Nokia Customer Care Appendix A: RF Troubleshooting

e RB_EXT voltage should be 1.325-1.375 V.
4.3.2.1.1 VREFRFO1-voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (Connect the probe to R7503.

e VREFRFO1 voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
4.3.2.1.1.1 Desolder R7503. Is VREFRFO1 voltage still wrong?

e Remember to solder a new component to R7503 pads after measurement.
4.3.2.1.1.1.1 Capacitors (7518, (7520 and (7570 working correctly?

e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
help go to the next step.

4.3.2.1.1.1.1.1 Replace Vinku (N7501) or Hinku (N7500) or both
43.2.1.1.1.2 Retu ok?
4.3.2.1.2 R7521 and R7504 in place and working correctly?
e (heck that components are in place and solder joints are ok

e Disconnect the power supply from the phone and check R7521 and R7504 resistance values with
an chmmeter.

4.3.2.1.3 VB_EXT voltage ok?

e Measurement can be done with an oscilloscope and a probe.

e (onnect the probe to (7518.

e VB_EXT voltage should be 1.325 - 1.375 V. Typical value is 1.35 V.
4.3.2.1.3.1 R7503 in place and working correctly?

e (heck that the component is in place and solder joints are ok

e Disconnect the power supply from the phone and check R7503 resistance value with an ohmmeter
4.3.2.1.3.2 Capacitors (7518, (7520 and (7570 working correctly?

e (Check that components are in place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that capacitors are
not short-circuited. If short-circuit is found replace capacitors mentioned above. If this does not
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help go to the next step.
4.3.2.1.3.3 Replace Vinku (N7501) or Hinku (N7500) or both
4.3.2.1.4 Replace Vinku (N7501)
4.3.2.2 Is capacitor (7579 in WCDMA PA (N7503) bias line working correctly?
Icont_12 missing - (7579 short-circuited?
e (heck that component isin place and solder joints are ok

e Disconnect the power supply from the phone and use an ohmmeter to check that the capacitor is
not short-circuited. If short-circuit is found replace the capacitor. If this does not help go to the
next step.

4.3.2.3 Replace Vinku (N7501) or WCDMA PA (N7503)
4.3.3 Are TX-IQ signals ok?

e These current mode signals are not possible to measure, but are tested with self-tests. So if there
is no fail in 2.3 “ST_CDSP_TX_IQ_TEST ” these signals should be ok. Otherwise Vinku (N7501) or
RAP3G (D2800) is faulty. Notice that it is not possible to replace RAP3G ASIC.

4.3.4 Is TXVCO signal level in the T7503 output high enough?

o W(DMA transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (heck the level of the VCO frequency in T7503 outputs. The level should be about -30...-35 dBm in
both output lines. If the signal level is correct in the input (about -25 dBm) but output level is not
as expected then replace T7503. V(O shield has to be removed before measurement. Remember to
solder the shield back after the phone repairing.

4.3.4.1 TXVCO G7502 output level high enough?

o WC(DMA transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

e (Checkif the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the V(O should be about -25 dBm.
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4.3.4.1.1 Replace TXVCO G7502
4.3.4.2 Replace balun T7503
4.3.5 Replace Vinku (N7501) or WCDMA PA (N7503) or both
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5. DOES THE PHONE HAVE A RELIABLE CONNECTION TO THE NETWORK (GSM)?

This section refers to a situation when the phone registers to the GSM-network and is capable to make a call, but
the call is not reliable even if the GSM-network field strength is strong. The phone call is maybe disconnected or
interrupted.

5.1 GSM receiver Bit Error Rate (BER) ok?

e This test needs a GSM communication tester and if there is no that kind of tester available
continue troubleshooting in section 3.2 “Does the phone give realistic RSSI-values?”.

e Attach the phone to the product specific test jig and a GSM communication tester to the
RF-coupler. Coupler attenuation should be also taken into account during measurements. This
measurement should be done in an RF shielded box.

e (lose the shield box hatch.
e Make a GSM call against the tester
e Settings to the tester have to be done according to the 3GPP specifications:
- Set base station downlink power to -102 dBm
e Bit Error Rate should be less than 2 %
5.1.1 Does the phone give realistic RSSI-values?

e See section 3.2. “Does the phone give realistic RSSI-values?”

5.1.2 Hinku (N7500) or RAP3G (D2800) faulty?
e RAP3Gis not possible to replace
5.2 GSM transmitter power levels and transmit frequency ok?

e Seesection 3.1. “GSM transmitter power levels and transmit frequency ok?”

5.3 GSM Transmitter phase error ok?

e See section 3.3. “GSM Transmitter phase error ok?”

5.4 GSM (GMSK) modulation spectrum ok?

e See section 3.4. “GSM (GMSK) modulation spectrum ok?”

5.5 TX power vs. time ok?

e See section 3.5. “TX power vs. time ok?”

6. DOES THE PHONE HAVE A RELIABLE CONNECTION TO THE NETWORK (WCDMA)?

This section means situation when the phone registers to the WCDMA-network and is capable to make a call, but the
call is not reliable even if WCDMA-network field strength is strong. The phone call is maybe disconnected or

interruntod
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6.1 WCDMA receiver Bit Error Rate (BER) ok?

This test needs a WCDMA communication tester and if there is no that kind of tester available
continue troubleshooting in section 4.2 “Does the phone give realistic RSSI-values?”.

Attach the phone to the product specific test jig and a GSM communication tester to the
RF-coupler. Coupler attenuation should be also taken into account during measurements. This
measurement should be done in an RF shielded box.

(Close the shield box hatch.

Make a GSM call against the tester

Settings to the tester have to be done according to the 3GPP specifications:
Set base station output level (for) to -106.7 dBm / 3.84 MHz

Set DPCH_Ec level to -117 dBm / 3.84 MHz

Bit Error Rate should be less than 0.1 %

6.1.1 Does the phone give realistic RSSI-values?

See section 4.2 “Does the phone give realistic RSSI-values?”

6.1.2 Hinku (N7500) or RAP3G (D2800) faulty?

RAP3G is not possible to replace

6.2 WCDMA TX power and transmit frequency ok?

See section 4.1. “WCDMA TX power and transmit frequency ok?”

6.3 WC(DMA Transmitter error vector magnitude ok?

This test needs a WCDMA communication tester and if there is no that kind of tester available
continue troubleshooting in section 4.3 “WCDMA modulation spectrum and ACLR ok?”

Attach the phone to the product specific test jig and the WCDMA communication tester to the
RF-coupler. Coupler attenuation should be also taken into account during measurements. This
measurement should be done in an RF shielded box.

Close the shield box hatch.
Make a WCDMA call against the tester
The Error Vector Magnitude shall not exceed 17.5 % with power levels >-20 dBm.

If Error Vector Magnitude is not as expected separate the phone into parts and place to the
module jig (Notice that there are three antenna connectors in the module jig, one for GSM, one for
WCDMA and one for Bluetooth. Make sure that all connections are made to the correct RF-connector).
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6.3.1 Is capacitor (7579 in WCDMA PA (N7503) bias line in place?
e (heck that the component is in place and solder joints are ok
6.3.2 Are capacitors in Vinku REG1 and REG2 lines in place?

(7554, (7555 and (7547

e (heck that components are in place and solder joints are ok
6.3.3 Are capacitors in WCDMA PA power supply lines in place?

(7569 and (7583

e (heck that components are in place and solder joints are ok
6.3.4 Are TX-IQ signals ok?

e These current mode signals are not possible to measure, but are tested with self-tests. So if there
is no fail in section 2.3. “ST_CDSP_TX_IQ_TEST ” these signals should be ok. Otherwise Vinku (N7501)
or RAP3G (D2800) is faulty. Notice that it is not possible to replace RAP3G ASIC.

6.3.5 Is TX V(O signal level in the T7503 output high enough?

o WC(DMA transmitter has to be active before TX VCO’s output level can be measured. Procedure is
explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (heck the level of the VCO frequency in T7503 outputs. The level should be about -30...-35 dBm in
both output lines. If the signal level is correct in the input (about -25 dBm) but output level is not
as expected then replace T7503. VCO shield has to be removed before measurement. Remember to
solder the shield back after the phone repairing.

6.3.5.1 TXVCO G7502 output level high enough?

e W(DMA transmitter has to be active before TX VCO’s output frequency and output level can be
measured. Procedure is explained in section “Transmitter troubleshooting”.

e Measurements can be done with a spectrum analyser and an RF probe. Spectrum analyser centre
frequency should be set according the used TX channel (see section “Frequency mappings”). RBW
and VBW =1 MHz, Span < 200 kHz.

e (Connect the RF probe to the T7503 input. VCO shield has to be removed before measurement.
Remember to solder the shield back after the phone repairing.

e Checkif the frequency of the TX VCO is as expected. If the VCO signal is not found try to use wider
span setting. The output level of the VCO should be about -25 dBm.

6.3.5.1.1 Replace TXVCO G7502
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6.3.5.2 Replace balun T7503

6.3.6 VCTCXO frequency and output level correct?
e Measurement can be done with an oscilloscope and a probe.
e (Connect the probe to (7529 (or (7582)

e The frequency of the VCTCXO should be quite exactly 38.4 MHz and level about 0.5 - 0.9 Vpp.
Example of the correct VCTCXO0 output signal is presented in figure 6.5.1 "VCTCX0 Output (DC Offset

1.24 V)",
6.3.6.1 VX0-voltage ok? (=Vdiq).

e Measurement can be done with an oscilloscope and a probe

e (Connect the probe to (7560 (or (7526, (7513) Notice: (7526 is a non-assembled component so the
probe should be connected to the pad that can still be found from the PWB.

e VXO0-voltage should be about 2.5V
6.3.6.1.1 (7560, (7513, (7526 and (2214 ok?
e (heck that components are in place and solder joints are ok

e Notice: (7526 is a non-assembled component so the probe should be connected to the pad that
can still be found from the PWB.

e Disconnect the power supply from the phone and use an ohmmeter to find out if the VX0-line is
short-circuited to the ground. If short-circuit is found replace (7560, (7513, (7526 and (2214. If
replacing does not help then go to the next steps.

6.3.6.1.2 Replace Retu
6.3.6.1.3 Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or all three components
6.3.6.2 BB AFC-voltage ok?

e See section "BB AFC-voltage ok?"

6.3.6.3 Replace VCT(XO0 G7501
6.4 W(DMA modulation spectrum and ACLR ok?

e See section 4.3 “WCDMA modulation spectrum and ACLR ok?”
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6.5 Troubleshooting pictures

6.5.1 VCTCXO0 Output (DC Offset 1.24 V)

On
i
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6.5.3 TXVCin GSM mode (DC Offset 1.8 V)
p 0 BN 0 or o

T eferal o) T o> i ="

DC value changes if channel or band is changed. Upper figure has been taken in EGSM900 band and on
channel 37.

6.5.4 Icont_21/Icont_22 (DC Offset 1.2 V)
o e o I 0 i 0 iy ol
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6.5.5 Icont_31/Icont_32 (DC Offset 1.2 V)
On @Dn %I &Dn QDn an—n
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6.5.6 GSM RXIQ (DC Offset 0.4 V)

ar TH - B

mDn mDn @Dn

T oemag 50.0 s/

Scales

The lower figure is a detail from the upper figure (detail area marked with a white box).
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6.5.7 RXVCin GSM mode (DC Offset 1.5 V)
o > O [ | 5] n 0 n ol

CTEE R o 00T ER
DC value changes if channel or band is changed. Upper figure has been taken in EGSM900 band and on
channel 37.
A-
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6.5.8 TX Modulation spectrum (GSM)

y RBW 30 kHz RF Attt 40 dB
Ref Lvl VEW 30 kHz

37.8 dBm SWT € ms Unit dEm
37.8
11.¢8 E Offsgt
30
zo
10
o]
=10
Zo
-30
-40
-50
-62
Center 897.4 MHz 200 kH=z/ Span IZ MHz
Date: Z2.JAN.Z004 13 82536

Example of the TX modulation spectrum (GMSK) in EGSM900 band.
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6.5.9 RFBUS
6.5.9.1 RFBUSCLK (GSM RX)

bemmnn RFCLK 4

The lower figure is a detail from the upper figure (detail area marked with a white box).
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6.5.9.2 RFBUSCLK and RFBUSENA (GSM RX)

e BrL o ) - e

N | SRS

* ﬂi@@ ﬂ i | A
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6.5.9.3 RFBUSDAT (GSM RX)

0% I 9 o 0 ER

T cene T " ETIE (| W

The lower figure is a detail from the upper figure (detail area marked with a white box).
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	DOES THE PHONE REGISTER TO THE NETWORK AND MAKE A CALL (WCDM
	WCDMA TX power and transmit frequency ok?
	Does the WCDMA TX transmit RF-power at all?
	Is Vinku (N7501) transmitting RF-power at all?
	RF operating voltage VBAT_ASIC ok?
	RFBUS signals ok?
	RAP3G (or Vinku or Hinku) faulty?

	Vinku (N7501) regulator voltages VREG1, VREG2 ok?
	Vinku (N7501) RB_EXT voltage ok?
	VREFRF01-voltage ok?
	Desolder R7503. Is VREFRF01 voltage still wrong?
	Capacitors C7518, C7520 and C7570 working correctly?
	Replace Vinku (N7501) or Hinku (N7500) or both

	Retu ok?

	R7521 and R7504 in place and working correctly?
	VB_EXT voltage ok?
	R7503 in place and working correctly?
	Capacitors C7518, C7520 and C7570 working correctly?
	Replace Vinku (N7501) or Hinku (N7500) or both

	Replace Vinku (N7501)

	Are capacitors in Vinku (N7501) regulator lines working corr
	TX VCO (G7502) ok?
	Replace Vinku (N7501)

	VXO-voltage ok? (=Vdig).
	C7560, C7513, C7526 and C2214 ok?
	Replace Retu
	Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or 

	VCP2-voltage ok?
	C7550 short-circuited?
	Retu ok?
	Vinku (N7501) ok?

	Is there RF power in the TX VCO output at all?
	TX VCO operating voltage VREG2 (VR2) ok?
	Replace TX VCO (G7502)

	Is TX VCO RF-signal coming to the Vinku at all?
	Replace balun T7503

	Are TX-IQ signals ok?
	Is the TXC-signal coming to Vinku ASIC (N7501) OK?
	R7514 in place and working correctly?
	C7549 working correctly?
	Retu ok?

	WCDMA-modulator supply voltage (VREG2) ok?
	Inductors L7512 and L7510 in place and working correctly?

	VCTCXO frequency and output level ok?
	VXO-voltage ok? (=Vdig).
	C7560, C7513, C7526 and C2214 ok?
	Replace Retu
	Replace Hinku (N7500) or Vinku (N7501) or VCTCXO (G7501) or 

	BB AFC-voltage ok?
	Low pass filter components R7509 and C7533 ok?
	VCTCXO ok?
	Replace Retu

	Replace VCTCXO G7501

	Replace Vinku (N7501)

	Is there RF-power in the WCDMA PA (N7503) input at all?
	Is Vinku (N7501) output RF-signal coming correctly to the Z7
	Inductor L7511 and resistor R7520 in place and working corre


	Is WCDMA PA (N7503) transmitting RF-power at all?
	Does WCDMA PA (N7503) get operating voltage Vcc12?
	R7525 in place and working correctly?
	PA operating voltage VBAT_PA ok?
	Ferrite Z7500 ok?


	Does WCDMA PA (N7503) get operating voltage Vcc11?
	L7515, C7589 and C7580 in place and working correctly?
	Does SMPS N7504 get operating voltage Vdd (=VBAT_PA)?
	Is there correct DET_SW_W –voltage coming from Vinku ASIC (N
	Replace Vinku (N7501)

	Does SMPS get correct control voltage from the WCDMA power d
	Is there correct DET_SW_W –voltage coming from Vinku ASIC (N
	Replace Vinku (N7501)

	Check WCDMA power detector components – In place and value c

	Replace SMPS N7504

	Does WCDMA PA (N7503) get bias currents Icont11 and Icont12?
	Vinku (N7501) RB_EXT voltage ok?
	VREFRF01-voltage ok?
	Desolder R7503. Is VREFRF01 voltage still wrong?
	Capacitors C7518, C7520 and C7570 working correctly?
	Replace Vinku (N7501) or Hinku (N7500) or both

	Retu ok?

	R7521 and R7504 in place and working correctly?
	VB_EXT voltage ok?
	R7503 in place and working correctly?
	Capacitors C7518, C7520 and C7570 working correctly?
	Replace Vinku (N7501) or Hinku (N7500) or both

	Replace Vinku (N7501)

	Is capacitor C7579 in WCDMA PA (N7503) bias line working cor
	Replace Vinku (N7501) or WCDMA PA (N7503)

	Replace PA (N7503)

	Does duplex-filter (Z7502) get correct RF-power level from W
	Replace isolator Z7505

	Replace duplex-filter Z7502

	Does WCDMA TX transmit enough RF-power and power levels othe
	Is Vinku ASIC (N7501) transmitting correct RF-power?
	RF operating voltage VBAT_ASIC ok?
	Vinku (N7501) regulator voltages VREG1, VREG2 ok?
	Vinku (N7501) RB_EXT voltage ok?
	VREFRF01-voltage ok?
	Desolder R7503. Is VREFRF01 voltage still wrong?
	Capacitors C7518, C7520 and C7570 working correctly?
	Replace Vinku (N7501) or Hinku (N7500) or both

	Retu ok?

	R7521 and R7504 in place and working correctly?
	VB_EXT voltage ok?
	R7503 in place and working correctly?
	Capacitors C7518, C7520 and C7570 working correctly?
	Replace Vinku (N7501) or Hinku (N7500) or both


	Replace Vinku (N7501)

	Are TX-IQ signals ok?
	Is the TXC-signal coming to Vinku ASIC (N7501) OK? Is signal
	R7514 resistance value correct?
	C7549 ok?
	Retu ok?

	Does Vinku (N7501) WCDMA-modulator get correct supply voltag
	Inductors L7512 and L7510 in place and working correctly?

	Is TX VCO signal level in the T7503 output high enough?
	TX VCO G7502 output level high enough?
	Replace TX VCO G7502

	Replace balun T7503

	Replace Vinku (N7501)

	Is there correct RF-power in the WCDMA PA (N7503) input?
	Is Vinku (N7501) output RF-signal coming correctly to the Z7
	Inductor L7511 and resistor R7520 in place and working corre


	Does WCDMA PA (N7503) transmit correct RF-power?
	Does WCDMA PA (N7503) get correct operating voltage Vcc12?
	R7525 in place and working correctly?
	PA operating voltage VBAT_PA ok?
	Ferrite Z7500 ok?


	Does WCDMA PA (N7503) get correct operating voltage Vcc11?
	L7515, C7589 and C7580 in place and working correctly?
	Does SMPS N7504 get operating voltage Vdd (=VBAT_PA)?
	Is there correct DET_SW_W –voltage coming from Vinku ASIC (N
	Replace Vinku (N7501)

	Does SMPS get correct control voltage from the WCDMA power d
	Is there correct DET_SW_W –voltage coming from Vinku ASIC (N
	Replace Vinku (N7501)

	Check WCDMA power detector components – In place and value c

	Replace SMPS N7504

	Does WCDMA PA (N7503) get bias currents Icont11 and Icont12?
	Vinku (N7501) RB_EXT voltage ok?
	VREFRF01-voltage ok?
	Desolder R7503. Is VREFRF01 voltage still wrong?
	Capacitors C7518, C7520 and C7570 working correctly?
	Replace Vinku (N7501) or Hinku (N7500) or both

	Retu ok?

	R7521 and R7504 in place and working correctly?
	VB_EXT voltage ok?
	R7503 in place and working correctly?
	Capacitors C7518, C7520 and C7570 working correctly?
	Replace Vinku (N7501) or Hinku (N7500) or both

	Replace Vinku (N7501)

	Is capacitor C7579 in WCDMA PA (N7503) bias line working cor
	Replace Vinku (N7501) or WCDMA PA (N7503)

	Replace PA (N7503)

	Does duplex-filter (Z7502) get correct RF-power from WCDMA P
	Replace isolator Z7505

	Replace duplex-filter Z502

	WCDMA transmitter frequency correct?
	Is TX VCO frequency as expected?
	C7543, C7548 and L7517 ok?
	TX VCO control voltage VC ok?
	VCP2-voltage ok?
	C7550 short-circuited?
	Retu ok?
	Vinku (N7501) ok?
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