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Introduction

The baseband module is a trimode CDMA dual-band engine based on the DCT4
architecture. The baseband consists of three main ASIC's:

e Universal Energy Management (UEM)
e Universal Phone Processor (UPP)

® 128-Megabit flash

The baseband architecture supports a power-saving function called "sleep mode". Sleep
mode shuts off the VCTCXO, which is used as system clock source for both RF and
baseband. During the sleep mode, the system runs from a 32 kHz crystal. The mobile
terminal awakes by a timer running from this 32 kHz clock. The sleep time is determined
by network parameters. Sleep mode is entered when both the MCU and the DSP are in
standby mode and the 19.2 MHz Clk (VCTCXO) is switched off.

The mobile terminal supports both two and three DCT3 type wire chargers. However, the

three-wire chargers are treated as two-type wire chargers. Charging is controlled by
UEM ASIC and EM SW.

BLD-3 Li-ion battery is used as main power source and has a nominal capacity of
780 mAh.
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Figure 1: Power distribution
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Power Up and Reset

Power up and reset is controlled by the UEM ASIC. The baseband can be powered up in
the following ways:

® By the Power button, which means grounding the PWRONX pin of the UEM
® By connecting the charger to the charger input

e By the RTC Alarm, when the RTC logic has been programmed to give an alarm

After receiving one of the above signals, the UEM counts a 20 ms delay and then enters
reset mode. The watchdog starts, and if the battery voltage is greater than Vcoff+, a
200 ms delay is started to allow references to settle. After this delay elapses, the
VFLASH1 requlator is enabled. Then, 500 us later VR3, VANA, VIO, and VCORE are
enabled. Finally, the PURX (Power Up Reset) line is held low for 20 ms. This reset, PURX, is
fed to the baseband ASIC UPP; resets are generated for the MCU and the DSP. During this
reset phase, the UEM forces the VCTCXO regulator on — regardless of the status of the
sleep control input signal — to the UEM. The FLSRSTx from the ASIC is used to reset the
flash during power up and to put the flash in power down during sleep. All baseband
regulators are switched on when the UEM powers on. The UEM internal watchdogs are
running during the UEM reset state, with the longest watchdog time selected. If the
watchdog expires, the UEM returns to power-off state. The UEM watchdogs are
internally acknowledged at the rising edge of the PURX signal in order to always give the
same watchdog response time to the MCU.

The following diagram represents UEM start-up sequence from reset to power-on mode.
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Reference signal
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Figure 2: Power-up timing sequence
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When the power on key is pressed, the UEM enters the power up sequence. Pressing the
power key causes the PWRONX pin on the UEM to be grounded. The UEM PWRONX
signal is not part of the keypad matrix. The power key is only connected to the UEM. This
means that when pressing the power key, an interrupt is generated to the UPP that starts
the MCU. The MCU then reads the UEM interrupt register and notices that it is a
PWRONX interrupt. The MCU now reads the status of the PIWRONX signal using the UEM
control bus, CBUS. If the PWRONX signal stays low for a certain time, the MCU accepts
this as a valid power on state and continues with the SW initialization of the baseband.
If the power on key does not indicate a valid power on situation the MCU powers off the
baseband.

©2005 Nokia Corporation  Confidential Issue 2 09/2005
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Charger is Connected

In order to be able to detect and start charging in the case where the main battery is
fully discharged (empty) and hence UEM has no supply (NO_SUPPLY or BACKUP mode of
UEM), charging is controlled by start-up charging circuitry.

Whenever the VBAT level is detected to be below the master reset threshold (VMSTR-),
charging starts and is controlled by the start-up charge circuitry. Connecting a charger
forces the VCHAR input to rise above the charger detection threshold (VCHDET+) and by
detection charging is started. The UEM generates a 100mA constant output current from
the connected charger's output voltage. As the battery charges, its voltage rises and
when VBAT voltage level is detected to be higher than the master reset threshold limit
(VMSTR+), the start-up charge is terminated.

Monitoring the VBAT voltage level is done by the charge control block (CHACON).
MSTRX="1" output reset signal (internal to the UEM) is given to the UEM's RESET block
when VBAT>VMSTR+ and UEM enters into reset sequence.

If VBAT is detected to fall below VMSTR- during start-up charging, charging is cancelled.

It restarts if a new rising edge on VCHAR input is detected (VCHAR rising above
VCHDET+).
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RTC Alarm

If the mobile terminal is in power off mode when the RTC alarm occurs, a wake-up
procedure initiates. After the baseband is powered on, an interrupt is given to the MCU.
When the RTC alarm occurs during active mode, an interrupt to the MCU is generated.
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Power Off

The baseband switches into power off mode if any of following statements is true:
® Power key is pressed
e Battery voltage is too low (VBATT < 3.2V)

e Orif Watchdog timer register expires
The power down procedure is controlled by the UEM.

Power Consumption and Operation Modes

During power off mode, power (VBAT) is supplied to UEM, buzzer, vibra, LED, PA and PA
drivers (N603 and N602). During this mode, the current consumption on this mode is
approximately 35 uA. This is the UEM leakage current.

In sleep mode, both processors, MCU and DSP, are in stand-by mode. The mobile terminal
will go to sleep mode only when by both processors made this request. When SLEEPX
signal is detected low by the UEM, the mobile terminal enters SLEEP mode. VIO and
VFLASH1 regulators are put into low quiescent current mode, VCORE enters LDO mode
and VANA and VFLASH2 regulators are disabled. All RF requlators are disabled during
SLEEP mode. When SLEEPX signal is detected high by the UEM, the mobile terminal
enters ACTIVE mode and all functions are activated.

The sleep mode is exited either by the expiration of a sleep clock counter in the UEM or
by some external interrupt, generated by a charger connection, key press, headset
connection etc.

In sleep mode, the VCTCXO (19.2 MHz CIk) is shut down and the 32 kHz sleep clock
oscillator is used as reference clock for the baseband.

The average current consumption of the mobile terminal can vary depending mainly on
the software state (e.g., slot cycle O, 1, 2) and if the mobile terminal is working on 1S95
or 1S2000 for CDMA. However, on average it is about 6 mA in slot cycle 0 on IS95.

In the Active mode, the mobile terminal is in normal operation, scanning for channels,
listening to a base station, transmitting and processing information. There are several
sub-states in the active mode depending on the mobile terminal present state such as:
burst reception, burst transmission, if DSP is working etc.

In active mode, software controls the UEM RF reqgulators VR1A and VR1B, which can be
enabled or disabled. These regulators work with the UEM charge pump. VSIM can be
enabled or disabled and its output voltage can be programmed at 1.8 V or 3.3 V. VR2 and
VR4—VR7 can be enabled or disabled or forced into low quiescent current mode. VR3 is
always enabled in active mode and disabled during sleep mode and cannot be controlled
by software in the same way as the other reqgulators. VR3 only turns off if both
processors (DSP and MCU) request to be in sleep mode.
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Charging mode can be performed in parallel with any other operating mode. A BSI
resistor inside the battery indicates the battery type/size. The resistor value corresponds
to a specific battery type and capacity. This capacity value is related to the battery
technology.

The battery voltage, temperature, size and charging current are measured by the UEM,
and the EM charging algorithm controls it.

The charging control circuitry (CHACON) inside the UEM controls the charging current
delivered from the charger to the battery. The battery voltage rise is limited by turning
the UEM switch off when the battery voltage has reached 4.2 V. Charging current is
monitored by measuring the voltage drop across a 220 mOhm resistor.

In normal operation, the baseband is powered from the mobile terminal’s battery. The
battery consists of one Lithium-lon cell with a capacity of 780 mAh.

The UEM ASIC controls the power distribution to whole mobile terminal through the BB
and RF requlators excluding the power amplifier (PA) and the DC/DC, which have a
continuous power rail directly from the battery. The battery feeds power directly to the
following parts of the system:

e UEM
e PA

e DC/DC
® Buzzer
* \ibra

® Display and keyboard lights

The heart of the power distribution to the mobile terminal is the UEM. It includes all the
voltage requlators and feeds power to the whole system. The UEM handles hardware
functions of power up so that regulators are not powered and power up reset (PURX) is
not released if the battery voltage is less than 2.8 V.

The baseband is powered from five different UEM requlators:

Table 1: Baseband Regulators

Regulator :\:Auar):'e':: Tm A) Vout (V) | Notes
VCORE 300 1.5 Output voltage selectable 1.0V/1.3V/1.5V/1.8V
DC/DC Default power at power-up is 1.5V
VIO 150 1.8 Enabled always except during power-off mode
VFLASH1 70 2.78 Enabled always except during power-off mode
Page 14 ©2005 Nokia Corporation  Confidential Issue 2 09/2005
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Table 1: Baseband Regulators (Continued)

Regulator I&/Ij):g:: r(nm A) Vout (V) | Notes

VFLASH2 40 2.78 Enabled only when data cable is connected

VANA 80 2.78 Enabled only when the system is awake (off during sleep and
power-off modes)

VSIM 25 3.0 Enabled during power-up mode and scanning for a SIM card

Table 2 includes the UEM RF regulators.

Table 2: RF Regulators

Regulator ?_‘/Iua:'):leT: r(nm A) Vout (V) | Notes

VR1A 10 4.75 Enabled when cell receiver is on
VR1B 10 4.75 Enabled when the transmitter is on
VR2 100 2.78 Enabled when the transmitter is on
VR3 20 2.78 Enabled when SleepX is high

VR4 50 2.78 Enabled when the receiver is on
VR5 50 2.78 Enabled when the receiver is on
VR6 50 2.78 Enabled when the transmitter is on
VR7 45 2.78 Enabled when the receiver is on

A charge pump used by VR1A is constructed around UEM. The charge pump works with
Cbus (1.2 MHz Clk) and gives a 4.75 V requlated output voltage to RF.
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Clock Distribution

RFClk (19.2 MHz Analog)

The main clock signal for the baseband is generated from the voltage and temperature
controlled crystal oscillator (VCTCX0), G503. This 19.2 MHz clock signal is generated at

the RF and fed to RFCLK pin of the UPP.
Tek 2.00G5/5 705 ACqS
[

C1 Freq

1 19.2000MHz
1 Low signal

amplitude

C1 +Wwidth
27.750n5
Low signal
amplitude

C1 -Width
24.750n5
Low signal
amplitude

W s00mv M 25.0ns Ch1 % 650mMV 30 Nov 2001
17:46:10

Figure 3: Waveform of the 19.2MHz clock (VCTCXO)
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RFConvClk (19.2 MHz digital)

The UPP distributes the 19.2 MHz Clk to the internal processors, the DSP, and MCU,
where the software multiplies this clock by seven for the DSP and by two for the MCU.

Tek 4.00GS/s ET 68 Acqs
I

T

N i

.

C2 Pk—Pk
2.200V

1 €2 Freq
19.2075MH2Z

Low signal

amplitude

@GP T00mv W 25.0ms Ch2 7 1.03V § Dec 2001
14:33:15

Figure 4: RFCovCLk waveform
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CBUSCIk Interface

A 1.2 MHz clock signal is used for CBUS, which is used by the MCU to transfer data
between the UEM and UPP.

Tek Single Seq 25.0M5/s
[

 CBusData
1+

l_Bu:,r“l}c

1.00V 17:29:00

Figure 5: CBUS data transfer
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DBUS Clk Interface
A 9.6 MHz clock signal is used for DBUS, which is used by the DSP to transfer data
between the UEM and UPP.

Tek Single Seq 100MS5/s
[ 1

:DBu:Dﬁta :

1ot Jpl.

peasc ik ||| [H]]]1]]1/}

:]ZIE.u =1 En.ﬁ{

1.00V 18:12:06

Figure 6: DBUS data transfer

The system clock can be stopped during sleep mode by disabling the VCTCXO power
supply from the UEM requlator output (VR3) and turning off the controlled output signal
SleepX from the UPP.
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SleepCLK (Digital)

The UEM provides a 32 kHz sleep clock for internal use and to the UPP, where it is used

for the sleep mode timing.

TeK Sl 5.00MS5/s
I.

T

18 Acqs

==

] 32.6821kH2z

Ch 2B RV RY

M 20.0ps Ch2 7 1.28V

C2 Pk—-PK
1.88V

C2 Freq

Low signal
amplitude

3 Dec 2001
09:54:49

Page 20

Figure 7: 32 kHz Digital output from UEM
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SleepCLK (Analog)

When the system enters sleep mode or power off mode, the external 32 KHz crystal
provides a reference to the UEM RTC circuit to turn on the mobile terminal during power

off or sleep mode.

Tek 5.00MS/s
I

T

366 Acqs

T

| 32.6797kHZ

C2 Pk—Pk
980mv

C2 Freq

Low signal
amplitude

~WM20.0js ChZ 7 470MV 5 Dec 2001
10:08:34

—500mY

Figure 8: 32 KHz analog waveform at 32 KHz crystal input

Issue 2 09/2005 ©2005 Nokia Corporation  Confidential Page 21



NOKIA

CC Technical Documentation

RM-11
Troubleshooting - Baseband

Flash Programming Error Codes

The following characteristics apply to the information in Table 3.
® FError codes can be seen from the test results or from Phoenix's flash-tool.

® Underlined information means that the connection under consideration is being

used for the first time.

Table 3: Flash Programming Error Codes

Error Description Not Working Properly
c1o1 "The Phone does not set FbusTx line high after | Vflash1
the startup.” VBatt
BSI and FbusRX from prommer to UEMC.
FbusTx from UPP->UEMC->Prommer(SA0)
C102 "The Phone does not set FbusTx line low after PURX(also to Safari)
the line has been high. The Prommer generates | VR3
this error also when the Phone is not con- Rfclock(VCTCX0->Safari->UPP)
nected to the Prommer." Mbus from Prommer->UEMC-
>UPP(MbusRx)(SA0)
FbusTx from UPP->UEMC->Prommer(SA1)
BSI and FbusRX from prommer to UEMC.
C103 " Boot serial line fail." Mbus from Prommer->UEMC-
>UPP(MbusRx)(SA1)
FbusRx from Prommer->UEMC->UPP
FbusTx from UPP->UEMC->Prommer
C104 "MCU ID message sending failed in the Phone." | FousTx from UPP->UEMC->Prommer
C105 "The Phone has not received Secondary boot Mbus from Prommer->UEMC->UPP(MbusRx)
codes length bytes correctly.” FbusRx from Prommer->UEMC->UPP
FousTx from UPP->UEMC->Prommer
C106 "The Phone has not received Secondary code Mbus from Prommer->UEMC->UPP(MbusRx)
bytes correctly." FousRx from Prommer->UEMC->UPP
FbusTx from UPP->UEMC->Prommer
c107 "The Phone MCU can not start Secondary code | UPP
correctly."
C586 "The erasing status response from the Phone Flash
informs about fail."
C686 "The programming status response from the Flash
Phone informs about fail."
Cx81 "The Prommer has detected a checksum error FbusTx from UPP->UEMC->Prommer
in the message, which it has received from the
Phone."
Cx82 "The Prommer has detected a wrong ID byte in | FousTx from UPP->UEMC->Prommer
the message, which it has received from the
Phone."
Page 22 ©2005 Nokia Corporation  Confidential Issue 2 09/2005
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Table 3: Flash Programming Error Codes (Continued)

Error Description Not Working Properly
A204 "The flash manufacturer and device IDs in the Flash
existing algorithm files do not match with the | UPP
IDs received from the target phone." VIO/VANA
Signals between UPP-Flash
Cx83 "The Prommer has not received phone Mbus from Prommer->UEMC->UPP(MbusRx)
acknowledge to the message.” FbusRx from Prommer->UEMC->UPP
FbusTx from UPP->UEMC->Prommer
Cx84 "The phone has generated NAK signal during
data block transfer."
Cx85 "Data block handling timeout"
Cx87 "Wrong MCU ID." RFClock
UPP(Vcore)
Startup Required startup for flashing Vflash1
for VBatt
flashing
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Charging Operation

Battery

A Lithium-lon cell battery with a capacity of 780 mAh is used. Reading a resistor inside
the battery pack on the BSI line indicates the battery size. NTC-resistor inside the battery
measures the battery temperature on the BTEMP line.

Temperature and capacity information are needed for charge control. These resistors are
connected to BSI and BTEMP pins of battery connector. The mobile terminal has 100 kW

pull-up resistors for these lines so that they can be read by A/D inputs in the mobile
terminal.

74 A\

[0 o) |

— =

4(GND) S(BTéMP) 2(BSI) 1 (+)

Figure 9: BLD-3 battery pack pin order

Li-lon
VBATT O i L

\ 4 [

BSI Overcharge/ [
Overdischarge

BTEMP O}J protection ]
O

EMC

Figure 10: Interconnection diagram inside the battery pack
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Charging Circuitry

The UEM controls charging depending on the charger being used and the battery size.
External components are needed for EMC, reverse polarity and transient protection of
the input to the baseband module. The charger connection is through the system
connector interface. The baseband is designed to support DCT3 chargers from an
electrical point of view. Both 2- and 3-wire type chargers are supported. However, as
mention above, three wire chargers are treated as two.

UEM

VCHAR

VCHAR in

\ VCHAR out VBATT
—»
A ==
Battery

Switch driver —

Over temperature
detection

Current
sensing/limit

Control logic

Watchdog

PWM generator

PWM VBATT lim

Figure 11: Charging circuitry
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Charger Detection

Connecting a charger creates voltage on VCHAR input of the UEM. When VCHAR input
voltage level is detected to rise above 2 V (VCHdet+ threshold) by UEM charging starts.
VCHARDET signal is generated to indicate the presence of the charger for the software.
The charger identification/acceptance is controlled by EM software.

The charger recognition is initiated when the EM software receives a "charger
connected” interrupt. The algorithm basically consists of the following three steps:
1. Check that the charger output (voltage and current) is within safety limits.
2. ldentify the charger as a two-wire or three-wire charger.
3. Check that the charger is within the charger window (voltage and current).

If the charger is accepted and identified, the appropriate charging algorithm is initiated.

2 _L100 "VCHARIN" 0

[ Y
42R/100MHz L 106 110
. V100 2

T 0 —T1- 22p
+

CHARGER(4:0

Figure 12: Charging circuit

Charge Control

In active mode, charging is controlled by the UEM's digital part. Charging voltage and
current monitoring is used to limit charging into a safe area. For that reason, the UEM
has programmable charging cut-off limits:

e VBATLim1=3.6 V (Default)
e VBATLim2L=5.0V and
e VBATLim2H=5.25V.
VBATLim1, 2L, 2H are designed with hystereses. When the voltage rises above VBATLIim1,

2L, 2H+ charging is stopped by turning the charge switch off. There are no changes to
the operational mode. After voltage has decreased below VBATLim-, charging re-starts.

There are two PWM frequencies in use depending on the type of the charger: the 2-wire
charger uses a 1 Hz and a 3-wire charger uses a 32 Hz. The duty cycle range is 0% to
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100%. The maximum charging current is limited to 1.2 A.

UEM Pins R200
VBAT

22 Ohms :: C237 :: C202
1uF 10nF

p— —

M10 _ _
Figure 13: Charging circuit at battery
Audio

The audio control and processing is supported by the UEM, which contains the audio
codec, and by the UPP, which contains the MCU and DSP blocks that handle and process
the audio data signals.

The baseband supports three microphone inputs and two earpiece outputs. The
microphone inputs are MIC1, MIC2, and MIC3. MIC1 input is used for the mobile
terminal's internal microphone; MIC2 is used for headsets (HDB-4). MIC3 is used for the
Universal Headset. Every microphone input can have either a differential or a single-
ended AC connection to the UEM circuit. The internal microphone MIC1 and external
microphone MIC2 for Pop-port™ accessory detection are both differential. However, the
Universal Headset interface is single-ended. The microphone signals from different
sources are connected to separate inputs at the UEM. Inputs for the microphone signals
are differential. Also, the MICB1 is used for MIC1 and the MICB2 is used for MIC2 and
MIC3 (Universal Headset).
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Display and Keyboard

There are three LEDs for the LCD and eight LEDs for the keypad. The KLIGHT signal is used
to drive the LED driver for the LCD and keyboard. The color LCD uses 9-bit data transfer.
The interface is quite similar to DCT3-type interface, except Command/Data information
is transferred together with the data. The D/C bit is set during each transmitted byte.

ggﬂurﬁ;}:nn Iz ztopped. IE
OV o o NE 0
;....,M.. .......... N CLK Freguency = 4 8hHz PRESITE R
Ir.
LCO_CSX _ﬁ'_/ ! -

LCO_DA -

Figure 14: CLK frequency
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FM Radio

FM radio circuitry is implemented using highly integrated radio IC (TEA5767HN) and is
controlled by the MCU software through a serial bus (GenlQS) interface.

Pop-port FM Eadio e
Syziem Comnecior
s FRICI
HEEARN Eall M——————————— Gemo(24)
Sieren B : FMICHID:
HiEARP 5 -l dndoF  Data g P Gemin(l
e PEEE FMCHICT _
HSFARRHN Clck l———— Gemal15)
. FMVRE
HSEARRE WE | Gemin(8)
A Ffinl
6 il 10
T e I
Anterna siznal

Figure 15: FM Radio (N356) audio (N150), antenna, and digital interface connections

Table 4: FM Radio Interface Timing

FM Radio Signal | Min Max | Condition | Note

FMWrEn 20us twd FMWTrEn high before rising edge of FMCtrlClk
(write operation)
FMCtrIClk 1 ps ty/te rise/fall time
50ms tetart FMCtrlIClk delay after switching on the VFLASH2
FMCtrlDa 14 us | ty, Shift register available after “search ready”
tonife Data available after FMCtrIClk rising edge (read
10 ps operation)
t FMCtrIDa stable after FMCtrIClk rising edge
hold . .
1.5 us (write operation)
20 us FMCtrlDa set before FMCtrIClk rising edge (write

tsetup

operation)

While write/read is high, the microcontroller can transmit data to the TEA5767. At the
rising edge of the bus clock, the register shifts and accepts the stable bit. At clock low
the microcontroller writes the following bit. A tuning function starts when the write/
read signal changes from high to low. If a search tuning request is sent, the IC
autonomously starts searching the FM band. The search direction and search stop level
can be chosen. If a station with a field strength equal to or higher than this stop level is
found, the tuning system stops and the Found Flag bit is set to high. If a band limit is
reached during the search, the tuning system stops at the band limit, the Band Limit flag
bit is set to high, and the Found Flag is set to high.
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While write/read is low, data can be read by the UPP. At the rising edge of the BUS Clock,
data is shifted out of the register. This data is available from the point where the bus
clock is high until the next rising edge of the clock occurs.

The stereo audio output signals are fed to the stereo amplifier. Volume control of the FM
audio signal is made by circuitry inside the amplifier. The amplified audio signal is fed to
the headset or IHF speaker. The headset is also used as the antenna input for the radio.

FM Radio Test

To hear the FM radio, you first connect the headset to the Pop-port™ or UHJ ports
because the headset is an FM radio antenna. Connect the headset to the UHJ port to
control the FM radio by using Phoenix. If you connect a headset (such as an HDS-3) to
the Pop-port™ connector, you cannot control the mobile terminal because you have
already occupied the connection port (Pop-port™), so in this case you have to have
jumper wires on production test points (Fbus Tx/Rx,GND).

Input Signals to FM Radio

After connecting a headset to the UHJ port to control the mobile terminal through
Phoenix, you can see the following signals by turning on the FM radio in Phoenix.

e FMClk = Test Point (FM04) : 32 KHz/1.8 V

e  FMWTrEn = Test Point (FM03) : Write enable at 1.8V
® FMCtrIClk = Test Point (FM02) : Control clock at 1.8V
e FMCtrIDa = Test Point (FMO1) : Control data at 1.8V

: Wwim does not

Tek 100kS/s 4242 Acqs
- ".lﬂ-'ﬂ.‘“v' L e e i -'vvl-.- oA A o S e S g
m e
-; 'Y - _...W_,-.J.....-f L S T WP ._.-....-.a.ﬁ..i..u..-...-.-.\l,qm_p_..-u-...m....“.-. R I WP
”“."l_[)[)"p' . M Sﬂﬂus.....f...ﬂ.z.ﬂ.rr.ﬂf
CFG 1.00 W

C1 Freq
= Hz

cross ref

28 Oct 2002
21:14:49
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Figure 16: FM Radio signals before Radio on
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e Ch1:FMCIk(32.768 KHz)
e Ch2 : FMWrEn

e (Ch3 : FMctrIClk

e Ch4 : FMctrIDA

Tek EIIMR single qu 100kS/s |
o Stop
After
| ‘ | | I i bnuwsmllr
I
Nl L mmmLﬁumn ution onfy
L R LU TR B e St TSR T
| | | | 11 | [Tl
A A H i H Single
m §ll |_. | . | Acquisition

| ;
AT
b

LTI .

MU%MH § iene

00V Ch2 100V M 500us Ch2 gzumv
00

Limit Test [ Limit Test |  CEOAIE
setup | Sources !
Template

Mode
Sample

Figure 17: FM Radio signals after Radio on
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FM Radio Testing with Pop-port™ Headset

1.
2.
3.

Connect the Pop-port™ headset (HDS-3) to the bottom connector.
Select the "Radio” from the mobile terminal's User Interface Menu control.

Set a local radio station by selecting “Automatic Tuning” from the Radio Menu
and pressing the UP arrow.

Listen for sound out of the headset.
If there is a signal present, continue with Step 5.
If there is no static or sound present, inspect all the FM radio circuits on the

bottom PWB layer and refer to the Baseband Description and Troubleshooting
chapter for audio amplifier troubleshooting.

FM Radio Testing with UHJ Headset

Page 32

1.

Disconnect the Pop-port™ headset (HDS-3) from the bottom connector and
connect the UHJ headset.

Select the "Radio” menu from the mobile terminal's User Interface Menu control.

Set a local station by selecting "Automatic Tuning” from the Radio menu and
then pressing the Up arrow.
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4, Listen for sound out of the headset.

< @%% Bottom PWB Layer
B _ FM |E
Ridio| B
) (B 3
e
Ol
-" dpssh "@/

Inspect

Top PWB Layer

e |f there is a signal present, the radio is functioning properly.

e |f there is no static or sound present, then inspect the FM radio, Baseband
circuits, and audio circuits.
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Accessories

The 6585 supports Pop-port™ and Universal Headset accessories, differential and single-
ended, respectively. Detection of the Pop-port™ accessories is done through the ACI
signal where the Universal Headset is detected on GenlO (4).

(| Charge GND
USB Vbus

| UsB D+ /RX

| USB D- T

| XMICN
XMICP
HSEAR N

| Hserr P
HSEAR RN
HEAR R P

AC
| Vout

Figure 18: Pop-port™ connector pin out

Figure 19: The pin out on the Pop-port™ connector is as follows:

e Charger

e Charger GND
e ACI

e \out

e USB Vbus

e USB D+ / Fbus Rx
e USB D-/ Fbus Tx

e Data GND
e XMicN

e XMicP

e HSearN

e HSear P

e HSear RN
® HSearRP

You can perform the following in Pop-port™ accessories:
e Charging
e Accessory detection
® FBUS communication
e USB communication

® Fully differential audio interface for mono- and stereo outputs
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Charging

Charging through Pop-port™ is accomplished in the same manner as through the charger
connector. Pin 1 of the Pop-port™ is physically connected to the charger connector.
When the mobile terminal is connected to a desktop charger (e.g., DCV-15), it charges in
the same manner as it does with the charger connector.

Figure 20 shows the actual charging sequence. The channels on the diagram are:
e CH1 = Charging current across the .22 Ohm (R200) resistor on UEMEK
e (CH2 = Charger voltage measure at V100

e (CH3 = Battery voltage measure at R200

e (CH4 = PURX
Tek B Single Seq 50.0 S/s
[

3_,.: ...... ...... ...... ...... |

Chi~ 1.00V  ChZ 5007 M 1.005 CRT 7 380MV 23 Jan 2003
Ch3 2.00V 14:12:27

t1: UEM opens charge switch and UPP startup.

t2: This isveryvery early in phone SV startup where the charge switch is being closed.
Charge switch remains closed during OS5 and server startup to prevent HW cut-off.

t3: EM SWis started and charger recognition SW verifies charger current.

td: Charger is accepted and Constant Current charging is started.

Figure 20: Charging sequence

In Channel 4, PURX is released, which this indicates when the mobile terminal operation
goes from reset mode to power-on mode.
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Pop-port™ Headset Detection

Accessory detection on Pop-port™ is done digitally. The pins used for accessory detection

are:
e Pin 2 (Charge GND)
e Pin 3 (ACl)
* Pin 4 (Vout))
Headsat conn.
BaseBand
UEME
Wi Viaoh1
Virend ,I
1t 8
< | HESDINT | Lo
"=l vash '|' L
| remar Charge GND )
47k K | sty fash
| MBS chack Insertion &
- Remoual
detection

ACT line

L3
Wilazhl T
Whiead] Jumfammnmsmsinnmmnnmmnnmmhnmmnishn rnn R AR AR AR AR R RANARARR

Da*Vflashl +

Figure 21: Waveform showing Pop-port™ accessory detection
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FBus Detection

FBus communication in Pop-port™ is done through the following lines:

e Pin 2 (Charge GND)
e Pin 3 (ACI)

® Pin 4 (Vout)

® Pin 6 (FBus Rx)

e Pin 7 (FBus Tx)

Fbus acoessory.

A

BaseBand
LIEME
Wiheeh]
Vhead
11 {'5
< HEADINT
el ash

0l
| wticty

47k ﬁ

MBS

.
|

L
Charge GHD jﬁﬁk

Insertion &
Femawal
detection

AT line Eakewing AT lira
W flashl
Vheadl

D AW flashl

Figure 22: Waveform showing Pop-portT" FBus communication
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Accessory Detection Though ACI

USB and audio (mono or stereo) and FM radio communication in Pop-port™ is done
through the following signals:

Table 5: Accessory Detection Signals

usB

Audio/FM

Pin 5 (USB Vbus)

Pin 9 (XMic N)

Pin 6 (USB +)

Pin 10 (SMIC P)

Pin 7 (USB -)

Pin 11 (HSEAR N)

Pin 8 (Data GND)

Pin 12 (HSEAR P)

Pin 13 (HSEAR R N)

Pin 14 (HSEAR R P)

AL accessony.

BaseBand
LIEME
Wiaehi Viesh1
Yhead
j\ 20k
< | HEADINT | L N
“azhi '|'
IE"’ Charge GMD St
47k | 2tk
1ash Insertion &
| htBLIS d':fk Remowal
- detection

ACT line

V flashl 1

Vheadl -

0.4*V flashl |

|

Figure 23: Waveform showing accessory detection through ACI
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RUIM (SIM CARD)

The mobile terminal supports SIM CARD. Use the waveform in Figure 24 to verify that
the sim_vcce, sim_ifo, cim_clk, and sim_rst signals are activated in the correct sequence
at power up. This picture may be taken when the SIM CARD is installed on the mobile
terminal to measure the signals when the mobile terminal is turned on. The figure shows
the proper waveforms when the interface is working.

[Taf2)

Clear

All It !ﬁ @

do)| ol N =1

Figure 24: RUIM signal waveform

Issue 2 09/2005 ©2005 Nokia Corporation  Confidential Page 39



NOKIA

Nokia Customer Care

RM-11
Troubleshooting - Baseband

Test Points

GPS_RFCLK
foez) —

XTALE (J009)

GPS_UZTX L06e)
GPS_UERX (JO&T) \)
)

MO

WS ORE_LINM
22K Hz Clie
e || cew t
o -IE ?‘ z ﬁ IE -
El L1 o el i el Blno
160
gand || conh [e-VRIE

et
ety

i3
i

et

£75

o]

| Japs_izc_clock
1I052)

GPS

[
GP5S_B2

GPS_ED
GPE_SPI_GLKE

e |

[RoED ]

| TEST [F_M

GPE_SPI_DATA
GPS_SPI_ EN

| yTEST_IF.

o

?on

?
GPS_E1
P

&=}

GPS_ED
FS_GLK

T
G
Wi

[z [ LroR ][ taz1

|‘°
=
e
A

Bt
Lot o

[cata [ et |[ ez

Lo (0010

R |(£| CA17 ] COIR [ Coka 0057 |

= IR ES = ==
-EIIIIEIEII*;
m

m
=
=
b=

B2

g

=
-5
=

L C249

IEI
HI

C?d]‘

LWRA

| WRE

| WRE

| WRY

VFlashQI VFlash1

| WR4

L WR32

.

]

187
mﬂg IE EEE
g
[

UEM

vsmn V'G’

[152

(2]

lllllus
e B B

it

77

14
nz I

FS&

=3

727

IIIIII| £ || (242 || 043

_
o )
U

=

I

EEE EI
2= =

=] | =2 [Z =) ) =2 | (=2
Ll || [ || 2a) | = s
=||=| ||| =] =] =

[e) Bl (£} 5

=

V433

H r150 | R0 | 0107 [ R3E R1l:} [IT:]
IM| £z |M| 1B
o
MEMORY
=
[

o

'FEDS-_ wiol

EH L 0 EEI R

— [1 [
I 30 L33 Qm

W3l

LE L]

V13

Page 40

©2005 Nokia Corporation

Confidential

Issue 2 09/2005



NOKIA

Nokia Customer Care

RM-11
Troubleshooting - Baseband

RF_BUS_CLK [53¥h0E)

»__RF EUS DaATA (S HOE)
SYNTH_LE (SYMO01)

furl s ft— PO _WHFELF_p (BATMO3)

~—

NZOY

@m m@ eI
(e522] [egz]

[F=15] [mamn]

[e507] (5]

H-

07

(=] [reze] £

EINES ]
| B E

1
| |l

LB l
IIIIII

N — |

LT

1 =
ﬂmc?m - | 1E] 5

?6?

ﬂ mIEI

CTzd

L7EE

e
--

2
I-

£
l S B [L701) g [E)

B NT70 N5S56

-r_"-'u: Z

-t

; 5 5 52 [ [ 740
|

=1 (p)dash(e
G 5
eI ] S s

FMUWrER (FMOZ)
FMGHrG Ik (FMO2 )

RN
HXIP%
L SBusDA (TP15 E;'
= meﬁ @\ E:X_(I'P:J T cpusen Troay & ) g FMGHD= [FMOT]

Pm \—
,—MBLEHX((TPD | P Gl (P 04)

L7Rd

RHGM

=] [¢371] [c354] [cF5] [6373] [Paea] [c384]

DEw=Da Sheep (T FI0)

P13 UEMINT (TFO8)
gsugcu( (TPO5)

FiFCGo Ik

DBusEn+

FM -Dift oGl (TFO9) TPOS)

FM-DittAng_ENZ

zes) & TPO7)

GPS_PA_EN (J054)

t
TR14I__
FM-Diffamp_Cmta 2’?6 @@e@?gfm T

ADD_EBir=2
Soce 9 000000 06
Q T Lsﬁﬁ”ﬁ’p‘%?g’
o
o

GPS_U1_DATA_RCY_Ti
GPS_UM_RX (J058)
GPS_UM_T® (057

CEBusClk  SkeepClk  FEushx FLSAVDE (TF24)
P &) TR0} FLSCLK(TP25:|
07 ADEBE
_ ED
GPS_I2C_DwTA ()

GPS_INT_HI_CLE (J

(S~ GPS_EN_RESET (061

| P ROUT (ROENCE)

E=—RF_BUS_ENT: (RoBNOT)  ADD-BT P31 —e{D)

Issue 2 09/2005

©2005 Nokia Corporation  Confidential

Page 41



NOKIA

RM-11
Troubleshooting - Baseband CC Technical Documentation
Troubleshooting

The following hints allow you to find the cause of the problem when the circuitry seems
to be faulty. Troubleshooting instructions are divided into the following sections:

"Mobile Terminal is Dead"

"Flash Programming Does Not Work"

"Power Does Not Stay on or the Mobile Terminal is Jammed"
"Charger Faults"

"Audio Faults"

"Display Faults"

"Keypad Faults"

"FM Radio Faults"

"GPS Module"

First, carry out a through visual check of the module. Ensure in particular that:

Page 42

There are no mechanical damages

Soldered joints are OK

ASIC orientations are OK
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Mobile Terminal is Dead

> If current is zero, check X100 to make sure
Mobile Vbat makes contact.

terminal is
dead » If current is too high, check for shorts.

» Make sure all BB regulators are at their
respective voltage levels (VANA, VIO,
VCORE, VFlashl, and VR3). See phone's top
view diagram for test points.

Mobile termninal » Make sure the system Clk is 19.2MHz and that
current is zero or —YESm the sleep Clk is 32KHz.
too high?
» Make sure PURX and SleepX signals are high
| (1.8V).
NO
Mobile terminal Is mobile terminal Mobile
currentis —YES®» flash programming ——YES terminal is
<=30 mA OK? jammed
NO

* NO

Mobile terminal
current is
35 mA

——NO

Check BSI line X100,
—NO-» R202, R203,and —YES» Change UEM
C230. Are they OK?

Is mobile terminal in
Local Mode?

NO——— Repair

OK restart
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Flash Programming Does Not Work

The mobile terminal :
does not set Measure BSI pulse during Check BSl line |
Flashbus TXD line ——YES— Flash programming. IS it —NO-»| X100, C230, F—NO-»»| R_ep ace bad BSl
p R203, R202. Is line component.
high after the OK?
are they OK?
startup |
YES ‘
YES
Measure FBusRXO (2.78V) ¢
signal during flash
programming from | No! Reflow or
production pattern and change UEM
FBUSRX test point (1.8V).
Is it the same?
NO ‘
YES Change UPP
Y i
Measure test point NO
FBusTx (1.8V) and |
production pattern signal | NO» Is there a pulse
FBusTxO (2.78V) during on FBusTx?
flash programming. Are I
they the same? Yes
Does the mobile Y
terminal set Is there a pulse
Flashbus TXD line —No» Change on FBusTxO?
) UEM YES
low after the line has
been high? i \
NO
‘ Y
Yes
Measure MBusRx (2.78V) Reflow or
and MBUS (1.8V). Are they —NO-»
change UEM
the same?
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Flash
Faults
Page 2

Can you read the

Re-flow the flash. Is

Re-flow the UPP. Is

manufactu_rer ID and —NO» it OK? —NO» it OK? —NO» Change the flash.
the device ID?
\
YES
A
Is the mobile Mobile
terminal totally terminal is
dead? dead
\
NO
A
qus the mobile Mobile
terminal not start up T
. ——YES terminal is
or is the phone :
. jammed
jammed?
\
YES
A
Retest
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Power Does Not Stay on or the Mobile Terminal is Jammed

Check VBATT, VIO,

Page 46

Mobile
. . | VCORE, VFlash1, | .
tg;nr:]lrr:]ael(jls VANA, VR3 capacitors. NO> Repair
J Are they OK?
\
NO YES
A J
Measure VIO, Check BSI/BTEMP
VCORE, VFlashi, lines and VBATT lines
VANA, and VR3 | '
If OK, reflow or
voltages. Are they chanae UEM
OK? 9
\
YES
A 4
Measure 32kHz
Sleep CIk test —NO-» Meifusr;ea'ih:ess;fkollz?CIk —NO - Change B200
points. Are they OK? y ' '
\
YES
v
YES Reflow or change UEM
Measure the 19.2MHz Check G503, G505,
M?:?Ifltjéztli'iznl\tﬂﬁ'sz i?F L NO-» Clk coming from the | Nnop €520, C503, R511,
OpK7 ' VCTCXO at C502. Is it R512, R518, R553. If
: OK? OK, change G501.
\
YES
Y
Check R517, R521,
and D527. Are they —NO-» Repair
2
YES O}f'
YES
h J
Change UPP
Measure PURX and
SleepX. Are they —NO-» Is PURX OK? —NO - Change UEM
high (1.8V)?
\
\ YES
YES Y
Is SleepX OK? ——NO-» Change UPP
Mobile
terminal is YESQ

jammed,
page 2
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Mobile
terminal is
jammed,
page 2

Mobile terminal Has the mobile Flash the mobile
shutdown after 32 |——YES—m terminal been F——NO — .
terminal
seconds flashed?
\ \
NO YES
) 4 ) 4
Measure DBusClk Measure watchdo
(9.6 MHz), Data, and signal Cbus. Is itg I Reflow or change
EnX signals. Are NO 9 OK? ' UPP and reflash.
they OK? i '
Reflow or VES Reflow or change
YES change UPP. UEM and reflash.
Read mobile Measure FBusRx Reflow or change
terminal info. Is it ———NO— signal during phone ——NO—#~ UEM 9
OK? info read. Is it OK? ’
| |
YES
YES v
¢ Measure FBusTx
signal during mobile Reflow or change
N
terminal info read. Is o UPP.
Retest it OK?
\
YES
\J
Reflow or change
UEM.
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Charger Faults

Charger
faults

Connect charger.
Make sure battery is
connected.

Battery bar doesn't
work (scroll)

Measure voltage
over V100. Is it > 3.0
vdc?

Read BTEMP value.
Is it ~25C (0319)?

\
YES

v

Remove (fuse) F100
and measure
current.

Is it ~850mA? Make
sure to use an ACP9
charger

Retest

Page 48 ©2005 Nokia Corporation

NO———— Retest
Check X102, F100,
NO—— - L100, V100, C106,
C110
NO—— Change UEM
NO——— Change UEM
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Audio Faults

Earpiece

Audio
faults

Is the earpiece
working?

NO Change earpiece. Is

Issue 2 09/2005

it working now?

NO

v

——YES—®

Set mobile terminal in Local
Mode. Use Phoenix
Troubleshooting > Baseband >
Audio Test and set the
following: External microphone
in; HP speaker out; Loop on;
Input HDmic; Output HPear;
Loop analog. Select 21 dB mic
gain, select -10 dB ear gain, and
inject a 1 KZ sine signal at

20 mVpp on XMIC.

©2005 Nokia Corporation

Is the signal coming
out of the UEM on
EARP and EARN?

YES—————— P

Confidential

——NO—» R151, R155, R152, R150,

Retest

Check L102, C152, C156,
C151, C154, C153, C170,

and R153. If OK, change
the UEM.

Check R177, R178,
and R179. If OK,
then change the

earpiece.

Page 49



RM-11 NOKIA

Troubleshooting - Baseband CC Technical Documentation

Microphone

Is the microphone .Changethe .
. ——NO—» microphone.Isit ——YES—m Retest
working? .
working now?
\
NO
h J
Set mobile terminal in Local Mode. Use
Phoenix Troubleshooting -> Baseband ->
Audio test
Select the following: Ext microphone in; HP
speaker out; Loop on; Input Hpmic; Output
Hpear; Loop analog. Select 21 dB mic gain,
select -10 dB ear gain, and inject a 1 KZ
sine signal at 20 mVpp on XMIC.
Measure MICB1
voltage from MICP Check connections
pads on bottom ——NO— at C175 and R170. If
VES connector. OK, change UEM.
Is it ~2.1V?
|
YES
* Check connections at
Is the signal going R171, R172, R170, R173,
to the UEM at MIC1P ———NO—»{ C173, C174, C175, C170,
and MIC1IN at R172? C171, C172. If OK,
change microphone.
YES
* Check L103, L104, N150,
Is the signal going C160, C161, C169, C166,
out of the UEM at C168, C164, C180, C181,
XEAR, pin 11,12,13, | | C183,C184, C185, C112,
\ 4 and 14 on the C113, C114, C115, R163,
bottom connector R976, R977, R165, R164,
Audio (X101)? R112, R113. If OK,
faults, change UEM.
page 3 Yl:s
v
Retest
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Vibra

Is Vibra working?

Measure VBATT
——NO—»  voltage pin 1 of ——NO—»
M300. Is it OK?

YES

END

Issue 2 09/2005

Check battery
connection and
VBATT line.

Set mobile terminal in
Local Mode. Use
Phoenix
Troubleshooting ->
Vibra Test. Select the
following: Enable vibra
state; 53% intensity;
select Write.

|

Measure the UEM

signal on pin 2 of

M300. Is the signal
OK?

- NO—»

Change the UEM

|

YES

v

Change Vibra

©2005 Nokia Corporation  Confidential
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Display Faults

Display
faults

Are the Keyboard
ti?gebco'?] vahZSn Measure VBATT Check VBATT line at
. . . ——NO—»| voltage at R315. | ——NO—»| X100 connector and
mobile terminal is .
Is it OK? C109
turned on or when
making a call?
\
YES
) J

Set mobile terminal to
Local Mode. Use
Phoenix
Troubleshooting ->
Factory -> Display Test
-> Lights.
Select display, and
select Keyboard.

l

Measure the driver
signal KLIGHT at
R304.

Is the signal OK?

|

YES

v

Check N300, L300,

V300, C302, C303,

C304, R300, R307,

R315, R316, R317,
and X301 connector

——NO—m| Change UEM
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Display
faults,
page 2

Does the Display
start?

Try changing
——NO—» display module. ——YES —
Does it work?

Retest

YES

NO

v

Set mobile terminal in Local
Mode. Use Phoenix
Troubleshooting -> Factory ->
Display Test. Select the
following: Test pattern;
Alternate pixels; Start.

i

Check VIO and VFlash1l at X302.

Also, check LCD signals LCDCSX
(pin5), LCDCLK (pin4), LCDSDA

(pin3), and LCDRESX (pin2) at NO—®

X302. Is signal OK? (Refer to

Change UPP

Display section)

|

YES

v

END

Change
Display

Issue 2 09/2005
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Keypad Faults

Power Key

Keypad
faults

Is the power key
working?

———NO—»

YES

Page 54

Measure voltage at
R306. Is it high?

YES

'

Check S302, C310,

Measure voltage at
R306 when power
key is pressed. Is it
low?

——NOo— and R306. If OK,
change UEM
——YES—m» Retest

|

NO

'

Change S302

©2005 Nokia Corporation
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Ul Modules

Change keypads
NO—» module. Is it —YES» Retest
working?

Are Ul modules keys
working?

v

Measure ROW0-4
(P10-P15) signals Make sure there are
between UPP and —NO-#| no shorts on Z300. If
X301. Are they OK, change UPP
~1.8v?

YES YES
|

Measure COL1-4
(P0O1-P04) signals
between UPP and [—NO-» Change Z300
X302. Are they
~1.8v?

YES

] v

Make sure there are
END no shorts on Z300. If
OK, change UPP
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FM Radio Faults

FM Radio

faults

h 4
Power on mobile Check solder on J
Is the FM radio terminal and turn FM N356, X101, and
working? NO radio on using NO> replace N356 if not
Phoenix. working.
l
YES
Measure VFlash2
YES (VCCD/VCCA/
VCCVCO) at C359/ —No-» Check VFlash2line
C372/L357. Is it
2.8V?
\
) YES
Does the FM radio A/
prOSdouuCr:% dawfgnng Measure FM1=1.8V,
changing channels FM2=11 Khz,
(freg ugncies)’7 FM3=1.8V,and  |—No# Change UPP (D400)
q ' FM4=32 Khz. Is it
\ OK?
YES
A \
Check soldering NO YES Check L351, L358,
under C358/R359/ L C367, C378, C379,
R360/C362. If not C112, C113, C114
working, then Measure FMANT at |\, | 115, If OK. check
Change FM rad|0 L358 |S |t lOV" POp-pOI‘t ConneCtOI‘
chip (N356) ‘ (X101) on pin 11, 12,
YES 13, 14.
A
FM
END

Page 56
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To FM
Radio
faults

FM Radio
faults 2

Measure VREF at
C365. Is it 1.6V?

YES

#

Measure VAFL/VAFR
at C164/C168. Does Change FM Radio
it have an audio NO chip (N356)

signal?

NO——p»| Check C365

Retest

Is FM Radio
working?
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GPS Module

The GPS circuitry utilizes RF signals from satellites stationed in geosynchronous orbit to
determine longitude and latitude of the handset. The GPS circuitry is completely separate
of the CE circuitry and is located almost exclusively on the secondary side of the PWB
underneath the display module.

Snaptrack
Easeband
Core

Secondary UART System Clock
[Di=grostic) 19.2MHz [CORA)

Timestamp
Resat:
- USART
22KHz RTC
Sleep
alns
e oy

LY ATy

| p=!
Cellular Engine L

SEEM G kck

b

SLEEPX

Cellular PP |
RF UEM

Figure 25: GPS block diagram

The basic GPS BB troubleshooting method is to put the GE and CE in the proper mode,
then check to make sure that necessary inputs from the CE are good (power, clock, etc.).
Ensure that these inputs produce the proper outputs. Because of the large level of
integration (most functionality is contained in the two ASIC chips), the amount of
diagnostics one is able to do is limited.

Prior to performing diagnostics, perform a visual inspection on the GPS circuitry to see if
the problem is physical (dislodged parts, corrosion, poor solder joints, etc.)
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Vcore at 1.5V?

[y

Vio at 1.8V?

GPS_RF_CLK
(19.2MHz) OK?

GPS_EN_RESET is
held high?

GPS_SLEEPCLK
(32.768KHz) OK?

Troubleshoot CE power supply

NO

NO——

Troubleshoot CE VCTCXO
circuit

NO——

BB ASIC being held in reset,
troubleshoot source in the CE

NO———»

Troubleshoot CE sleep clock
circuit

VRF_GPS OK?

H

NO —p»

VRF_GPS regulator

enable line low?

—NO-»

(N052)

Replace regulator

GPS_CLK (16.368MHz) OK?

Test Mode 1 OK?

signals?

CE sending code download

SPI interface active?

RF Data and clock?

Debug RF front end

NO———»

Replace TXCO or GPS RF ASIC

NO———»

Replace GPS BB ASIC

NO——»

Determine why CE not sending

download signals

NO——»

Replace GPS BB ASIC

NO———»

Replace GPS RF ASIC

Figure 26: GPS troubleshooting flowchart
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