GB210 Service Manual GB210

(OANTECH

GB210 Service Manual

(GSM Cellular Phone)

Pantech Co., Ltd., Korea

July 19, 2004
15 Edition

For Use by Authorized Service/Maintenance Personal Only
Documents to Receive This Addendum:

GB210 Maintenance/Repair/Operating Manual



GB210 Service Manual

CONTENTS
SECTION 1 INTRODUGTION ....uiiiiuiieitt et ettt eteteesesaassessaassssaaasasssaeaesannetsaansaessssesssnsesssnsersrsnnns 3
I O 1N =30 0 6T 1T 3
1.2 FREQUENCY ALLOCATION AND ITS USE . .uuuiiiuiiiiiiitiiiiieii ettt e et e tae et eeaa s st e esassansebasesanssbsannsanans 3
1.3 ITEM NAME AND USE . ... ituuiiitiiiiiiitiittieit ettt e eeastaaesatstasastsaesantasasessesansssssesnssssnssssssesnasssnsensnsssnns 4
di CHARA CTERISTICS e tttutttuutittettnetassessessnesssssessssssnssssssssssssssessssssssssssessnssssssesnsssnsessssessssssnsesnnessnns 4
SECTION 2 ELECTRICAL SPECIFICATIONS . .....ouiiie et e et e e eea e s saaan e e sebaessennasans 5
2t R =1 N =1 Y 5
22 I YN N £ = 5
2 T =T ] = Y/ = 5
SECTION 3 OPERATION . ... ettt et e e et e e et eeeeaaa e et eaa e eeeaba s eaeaann et sann e eessn s esnnssesssnnseesernnns 6
B T I AN N Y 0 = Y] = = 3 6
B J0Z 3 11 = 7 22 7
LG T I S 7 = 2 0 7
SECTION 4 THEORY OF OPERATION ... oottt et ee et e e ettt e e s saanesesasasesasnssssssnssasssnnsasssnnsaes 8
R O 1€ (O] O I [ ]\ 8
4.1.1 DC DISTRIBUTION AND REGULATION PART ...t ittt ittt ittt ettt et e et it et et e s anate e eneneeaans 8
I @ T T 1Y = 8
4. 1.2.1 SUMMARY ..ttt et tut e tinate e tas et an tae st s es s aestas e e as saese st assaanss s sesaneseesasnssnesonsnssenns 9
4.1.2.2 BASEBAND DIGITAL SIGNAL PROCESSING ... .ttt ittt tit it teeitieeteneieeettsaneaeeeasneseenaneneeeins 10
G BV 1= YT A28 = = 12
I N (@ 1 = T 1 0 N 2 = 13
TN S S 20 Y 3 = = 13
4.1.6 LCD MODULE(DISPLAY PART) ..uutttteiuttttteiuttttesautueeesauseeesamsseesaausseeesanssesesassesesanssseessnnsneessansnes 13
4.2 RADIO TRANSCEIVER SECTION ..ituuittutttuntteuntesuersnesssssesnsssnsessnsesssstssseesnsssstesnetsneestts 14
4.2.1 DC DISTRIBUTION AND REGULATION PART ..outiiiuiiitiititiiie e it eta ettt eeanestanessnssssnsstnsersnssesnsesnserans 15
4.2.2 TRANSCEIVER PIN DESCRIPTION. .. . ettt e e e e e e et e et e e aaeaeeenss 15
4. 2.3 RECEIVE SECTION ...ttt ittt ittt tts anttasasateaessas et an tae st e asassaestas e sentas st etsasesessssnseeensens 17
4.2.3.1 AN OVERVIEW OF RECEIVE SECTION . ..uuuituuittntttntetunetsssesntessnetssssesnsssnsesssemsneemtntesseis 17
G B A o =@ =1 1Y/ =1 B Y = 18
4. 2.4 TRANSMIT SECTION .euuuieuutituneesuesesneensetsnesesneesnessseesssssssessssssssssnessnessssesnessmessmeeen 19
4.2.4.1 AN OVERVIEW OF TRANSMIT SECTION ..u.iuuuiiuuietniersnetsueeesnieesnessseesneessnsesssesnmestnmeeseteemn 19
O I =Y N N E Y I =13 = 20
S T @ 1= =S = = 22
4.2.5.1 AN OVERVIEW OF OFFSET PLL ..ouniiiiiiiieee et e et e e et e e s et e e e eaan e e s eanneeensnns 22
4.2.5.2 VCTCXO(VOLTAGE CONTROLLED TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR):V801....23
SECTION 5 ALIGNMENT PROCEDURE ........u ittt e et e e e e e e s taaaeeseaa s esesannsessanneeasanans 24
5.1 RECOMMENDED TEST EQUIPMENT ...uuutiittttttutieteeetetssnsunsaeseseessssnnsaeeeessssssnssseeesesssssnnieeeseessnmnnns 24
5.2 CONNECTION OF TEST B QUIPMENT . ctuuiitttiittiiittiitteittettstessseesseesnsssnesssstssssssesssstssesessiersneesseees 24
SECTION 6 EQUIPMENT REPAIR PROCEDURE .........cuuuuuiiiiiieiiieieinneeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 25
6.1 NO POWER ON WITH BATTERY APPLIED ...vuuituuittuttssetsueeesntessnessssessessneessssessessssseessetsnamesniessnmessanees 25
5.1, POWER CHECK .. ituuiittiitteiitiettetssesessteesessssesnssssssssesssssssessssssssesneesnessssesneetnmeesneeenesesienes 25
6.1.2 OSCILLATION CHECK 1uuiituiituiettnetenesesneesnessssesseesasssssssssssseessstsssessersneesttesnetsneeesmeemeesere 28
6.1.3 KEYPAD LED NOT IN OPERATION ... ceuuuiiietnneeeeeunesessneeeessneeeesneesssnneesesssesesssnsessssneseessnseesssneeerens 29
LT I S 1 S = o ...30
6.2 AUDIO PART(EARPIECE, HANDS FREE EARPHONE, MICROPHONE, HANDS FREE MIC) .................. 31
6.2.1 NO RECEIVING TONE HEARD (EARPIECE) ...ceetiuttttieitiieteiatieeeesausteeessusseeesansseeaesnnseessnnneeesannneeess 31
6.2.2 SIDETONE NOT TRANSMITTED (IMIC) .....itiiiiiiiiiiee ittt e et e e annne e e s nnnneee s 33
6.2.3 SIDETONE NOT TRANSMITTED (HANDS FREE MIC) .....cieiiiiiiiieiiiiieeiiiieeessiiseeeesiineessinneeesnnnneeess 33
6.2.4 HOOK SWITCH NOT WORKING .....cttuiitttiitniittniitteistesetntessessseesssssnesssstssesssssesssetsneeesnterseessaeees 34
6.2.5 MELODY NOT RINGING ....uiittiiitiiittii ittt ettt et e ett e et ettaeesaetassebatesaatssasesnassneastsesnasssnsanns 35
6.2.6 VIBRATOR NOT WORKING ...ttt it et e et et e et et e tae e e e e tae e et e saeaanaaenanss 37
1

PANTECH R&D CONFIDENTIAL



GB210 Service Manual

B.3 SIM C AR D PA R T ottt ittt e e e e e e et e e e e et e e e e e e e e ie e aeaaas 38
ST STV =1 ) = 38
8.4 CHARGER PA R T ...ttt e e et e e e e e e e et e e e e et et et aaes eeeneteean e eneeanas 39
6.4.1 CHARGING ERROR ...utuetiutain it ettten et ettt saeeee s st s en sae e aa e ete s et e sae s es e saeaenanssannenaneens 39
8.5 CAMERA SENS O R PAR T ... oottt e et e e e e et e e et et e e e e eaeeeaeaneeenas 41
6.5.1 CAMERAPREVIEW ERROR. ...t e e e e e e e e ae e eaeans 41
LS Gl A 43
5.6, L TEST CONDITIONS ...ttt tn ittt etsate e et e een ettt s enaasae s asate e en sas e ten sae e aas oeneneaestenansnesans 43
6.6.2 POWER SUPPLY CHECK POINT ...ttt tut et tentatateensae st eas s sansasaeeesans e stsasssenansnsseeseneneesins 44
6.6.3 POWER AMPLIFIER MODULE 11ttt ettt it ten tat e ten tae e e es aae e st aas sen sas e sesaneaeesasatsnessnnnnanns 46
(ST T 0 ) T 48
5.6.5 FRONT END MODULE . .. 0ttt ittt it ettt tas et e sas et es sae e s assaeaes sas e aan sasaanessaaeaesssansaensnsns 49
2

PANTECH R&D CONFIDENTIAL



GB210 Service Manual

SECTION 1. Introduction

1.1 An Introduction of GSM Digital Cellular Mobile Communication System

GSM (Global System for Mobile communication) concluded that digital technology working in
the Time Division Multiple Access (TDMA) mode would provide the optimum solution for the
future system. Specifically , a TDMA system has the following advantage
» Offers a possibility of channel splitting and advanced speech coding ,resulting in improved
spectrum efficiency.

» Allows considerable improvements to be made with regards to the protection of information.
The GSM system is basically designed as a combination of three major subsystem;
The network subsystem, the radio subsystem, and the operation support system.
The functional architecture of a GSM system can be divided into the Mobile Station (MS), the Base
Station (BS), and the Network Subsystem (NS). The MS is carried by the subscriber, the BS
subsystem controls the radio link with the MS and the NS performs the switching of calls between
the mobile and other fixed or mobile network users as well as mobility management. The MS and
the BS subsystem communicate across the Um interface also known as radio link
The specifications relating to MS are as follows:

® TS 100 607-1 : Digital cellular telecommunication system(Phase2+)Mobile Station (MS) con
Formance specification Partl:Conformance specification
1.2 Frequency Allocation and Its Use

® Transmit frequency band : 824 MHz ~ 849 MHz(For GSM850),1710 MHz ~ 1785 MHz(For DCS)
1850 MHz ~ 1910 MHz(For PCS1900)
® Receive frequency band: 869 MHz ~ 894 MHz(For GSM850) , 1805 MHz ~ 1880 MHz(For DCS)
1930 MHz ~ 1990 MHz(For PCS1900)
® Channel spacing : 200 KHz
® ARFCN(Absolute Radio Frequency Channel Number) : 128~251 (For GSM850), 512~885 (For
DCS), 512~810 (For PCS1900).
® Separation between Transmit and Receive channels [MHz] : GSM850 ;45 MHz, DCS ;95 MHz,
PCS ;80 MHz
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1.3 Item Name and Usage

GB210, GSM digital cell phone, is supercompact, superlight mobile communication terminal for
personal use. It has a GSM 850MHz and DCS 1800MHz/PCS 1900MHz frequency band and
adopts GSM850 and DCS/PCS mode having excellent spectrum efficiency, economy, and
portability.

This product is GSM Cellular type portable phone, adopting 1-cell Li-ion battery and power saving
circuit to maximize its operation time. Also, it is equipped with a fixed antenna and its color LCD with
font built in enables both Chinese and English text service. And power control(basic feature of GSM),
security feature, voice symbol feature, and variable data rate feature are used appropriately to

ensure its best performance. This product consists of a handset, battery pack, and Travel charger.

1.4 Characteristics

1) All the active devices of GB210 are made of semiconductors to ensure excellent performance
and semi-permanent use.

2) Surface mounting device (SMD) is used to ensure high reliability, compactness and lightness.

3) GB210 adopts the Silabs’s AERO RF transceiver, which is CMOS RF front-end for multi-band
GSM digital cellular handsets. The Aero's highly-integrated architecture eliminates the IF SAW
filter, low noise amplifiers (LNASs) for three bands, transmit and RF voltage-controlled oscillator
(VCO) modules, and more than 60 other discrete components found in conventional GSM
handsets to deliver smaller, more cost effective GSM solutions that are easier to design and
manufacture.

4) GB210 is designed to perform excellently even in the worst environment

PANTECH R&D CONFIDENTIAL
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Section 2. Electrical Specifications

2.1 General

GSM 850/ DCS 1800/PCS1900

Mobile Transmit Frequency[MHz]

824 ~ 849 /1710 ~ 1785/ 1850 ~ 1910

Mobile Receive Frequency[MHz]

869 ~ 894 /1805 ~ 1880/ 1930 ~ 1990

Multiplex number 8
The Number of Channels 124/ 375/ 299
Channel Spacing 200 kHz

Power Supply

Rechargeable Li-polymer Battery 3.7V/840mAh

Operating Temperature

-20TC ~ +50C

Dimension

84(H) x 42(W) x 22.5(D) mm

Weight

85g

2.2 Transmitter

GSM 850/ DCS 1800/PCS1900

Maximum Output Power

33+2/30+2 dBm/30+2 dBm

Frequency Error

+90Hz/+ 180Hz/ £ 190Hz

Phase Error

RMS <5° , PEAK < 20°

Minimum Output Power

5+£5/0£5dBm/0£5 dBm

Power Control

5~19(2 dB Step)/0~15(2 dB Step)/ 0~15(2 dB Step)/

Output RF Spectrum

TS 100 910V6.2.0

Switching Transient

TS 100 910V6.2.0

Intermodulation attenuation

Conducted Spurious Emissions

Idle Mode

-57dBm 9KHz~1GHz
-53dBm 1850MHz~ 1910MHz
-47dBm 1GHz~12.75GHz

Allocated Channel
-36dBm 9KHz~ 1GHz
-30dBm 1GHz~ 12.75GHz

2.3 Receiver
Reference Sensitivit For GSM850 small MS :-102dBm
v For DCS1800 class3 MS : -102dBm
For PCS1900 class3 MS : -102dBm
: i Cllc 9dB
For Adjacent interference
For Adjacent(200KHz) interference Cllal -9dB
For Adjacent(400KHz) interference Clla2 41 dB
For Adjacent(600KHz) interference
Clla3 -49 dB
5
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Section 3 Operation

3.1 Name of each part
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3.2 Display(Dual LCD)

Parameter Projected Actual (MAIN LCD)
Display 1.8’ 65K CSTN Transmissive
(Resolution : 128 * 160 )
European Character : (font size : 8x14) 11 lines x 16
characters
Chinese Character : (font size : 14x15) 10 lines x 9
characters
Driver SSD1783R1 (Solomon)
Module Dimen. | 36(H) x 46.7(V) x 5.1(D)
View size 30.54(H) x 36.04(V)
Active Area 27.252(H) x 34.068(V)
Number of dots | 128(H) x RGB(H) x 160(V)
Dot pitch 0.071mm(H) x 0.213mm(V)
Parameter Projected Actual (SUB LCD)
Display 1.0” white LED back lighting
Pixels : 96 x 48
European Character : (font size : 8x14) 4 lines x 12
characters
Chinese Character : (font size : 14x15) 4 lines x 6
characters
Driver SSD1815 R1 (Solomon)
Module Dimen. | 36(H) x 46.7(V) x 5.1(D)
View size 20.02(W) x 14.0(H)
Active Area 18.225(W) x 12.145(H)
Number of dots | 96(H) x 64(V)
Dot pitch 0.19mm(H) x 0.19mm(V)
3.3 Keypad
Market Goal Projected Actual Comments
English 0-9, *# 0-9, *# Meets Goal.
Keypad Send (Color) Send (Color) (Industrial design

End/Pwr (Color)
Up (Melody), Down

(Phonebook), Left
(Organizer), Right
(SMS),CENTER(WA
P, OK),
MENU,Contacts,CLR
Camera,

* Key: Vib. Mode

# Key: Auto Lock
0/+Key: International
2 Volume Keys

1 Camera key

End/Pwr (Color)

Up (Melody), Down
(Phonebook), Left
(Organizer), Right
(SMS),

CENTER(WAP, OK),
MENU,Contacts,CLR
Camera,

* Key: Vib. Mode

# Key: Auto Lock
0/+Key: International
2 Volume Keys

1 Camera key

sample required)
Meets Goal

Keys for VR and
Lock
International
Volume up/down

PANTECH
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Section 4. Theory of Operation

4.1 Logic Section

4.1.1 DC Distribution and Regulation Part

Applying battery voltage and pressing “END” key on the key pad short-circuits “Ground” and “_
PowerON". AD6535(U102) control that power manage regarding power on/off in handset

Pressing POWERKEY on the key pad is active on the handset.

This will turn on all the LDOs, when POWERKEY is held low. The power of RF Tx power amplifier is
supplied directly by the battery.

4.1.2 Logic part

ADB526( GSM Processor ) ADB535( Andlog Baseband Codec)
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UNIVERSAL USCRX —
/8 BN
SYSTEMOONN USCRTX
neeace |V | V| usacrs CHANNEL
USCRTS EQUALIZER
CHANNEL
EQUALIZER
TEST
JTAG /\N:*A\/ INTERRACE
SPEECH
CODEC -
_ [TACT™ N
VOCEBAND! e~
BASEBAND
OODEC 7:‘5 AUXILIARY ’T\/ >
McU
SMCARD INTERFACE SERIAL MR R X
R S - o &1
INTERFACE N T V| SMRESET PORT
SIVELPRLY AKX N
AMILARY Lo
SECTION
SYSTEM
SRAM ;
v
FLASHWD =
ROVCS o
MEVORY |4 | N Ramcs BASERAND SECTION =
I =T AI?I;E-SB] Koo ALTER TRECAVE e 5
DATAD:15] el — 15 RN |
A
BASEBAND ALTER QR?@VE RP T
SERAL >
LODCTL <@ (@)
LCDRESET PORT m
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4.1.2.1 Summary
The logic part consists of AD6526 ARM7 microprocessor-combined GSM-ASIC, COMBO(flash
ROM & SRAM), AD6535 VBC Chip. AD6526 is GSM-ASIC chipset implemented for GSM terminal’s

system control and baseband digital signal processing.

R141

L1137

G139

138

G116

R134

G143

G167

G113

U1z

TPé
Tra

OOOC um 7]

TP3
TP5
P4
TP2

J103

R10A
R107

R143

RI40
R106
R101

(146

cise[ciez| < ||al| S Clo4] - =
R132 | C158 = Lot [mlzl=ls] B
C1g5 e fake
(%:)159 £189] [C106 [ R124 [R1Z0 | |
wanl || S P35
Ci74 | RIBI [ RIT7
i EEA G
k13 I = C124
C168 IH E:ég
2103 =
¢l = C109
{176
w108 U105
>
O
|
O
= TP|
” O
- U1
== C188
RI41 Ri21 O il

Major parts used in the logic part are as follows:
1) AD6526 : U101, [ARM7 Processor Core + GSM Signal Processing] ASIC
2) AD6535 : U102, Analog Baseband Codec
3) COMBO MEMORY (Flash ROM : U103, 128Mbit Flash Memory + 32Mbit SRAM )

PANTECH
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4.1.2.2 Baseband Digital Signal Processing
AD6526 is a GSM core device containing ARM7 CPU core. AD6535 is 148 pin BGA package,
consisting of terminal chips. The function and characteristics of clock are as follows:
1) Complete single chip GSM Processor

2) Channel codec sub-system

. Channel coder and decoder
. Interleaver and Deinterleaver
. Encryption and Decryption
3) Control Processor Subsystem including
. Parallel and serial Display interface
. Keypad Interface
. SIM Interface
. Control of RADIO subsystem
. Real Time Clock with Alarm
10
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= Configuration by Function of AD6526

1 Microprocessor Core
AD6526 has a built-in ARM7 microprocessor core, including microprocessor interrupt controller,
timer/counter, and DMA controller. And besides, 32bit data path is included, and up to 8Mbyte
addressing is enabled and can be extended up to 16Mbyte. Although external clock should be
provided to operate the microprocessor, this core uses 13MHz VCTCXO to provide clock.
2 Input Clock
1) Main Clock(13 MHz):
This is the clock needed for the microprocessor built in AD6526 to operate.
2) VC-TCXO(13 MHz) , 32.768KHz Clock:
This is the system reference clock to control SLEEP mode.
This is the clock derived from 13MHz VC-TCXO clock, provided by RF part. It is the timing
reference clock for GSM signal processing.
3 DSP Subsystem
This is a GSM signal processing part in GSM mode, consisting of speech transcGB210g and
Channel equalization as follows:
1) Speech transcGB210g
In full rate, the DSP receives the speech data stream from VBC and encodes data from 104kbps to
13kbps. Using algorithm is Regular Pulse Excitation with Long Term Prediction (RPE-LTP).
2) Equalization
The Equalizer recovers and demodulates the received signal
The Equalizer establishes local timing and frequency references for mobile terminal as well as
RSSI calculation.
The equlization algorithm is a version of Maximum Likelihood Sequency Estimation(MLSI)
using Viterbi Algorithm.
@ GSM Core and RF Interface
1) Transmitter:
ADG6535 VBC receive data at 270kbps and use an on chip lock-up table to perform GMSK
modulation. A pair of 10bit matched differential DACs convert the modulated data and pass
I and Q analog data to the transmit section of the radio system.

2) Receiver:
The receiver | and Q signals are sampled by a pair of ADCs at 270kbps.

The | and Q samples are transferred to the EGSMP through a dedicated receive path serial port.
4 RF Interface
This interfaces the RF part to control power amplifier, Tx LO buffer amplifier, VC-TCXO, and

11
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AGC-end on transmit/receive paths in the RF part.
1) Transmitter Interface:
This transmits TX_AGC signal to Tx AGC amplifier to adjust transmit power level and sends
Ramp_DAC signal to the RF part to control power amplifier.
2) Receiver Interface:
This transmits RX_AGC signal to Rx AGC amp. to adjust receive path gain.
5 General Purpose ADC Support
The AD6535 includes a general purpose 10bit auxiliary ADC with four multiplexed input channel
These are used for measurment of battery voltage ID , temperature and accessory ID.
6 USC(Universal System Connector) Interface
A Typical GSM handset requires serial connections to provide data during normal phone operation
manufacturing,testing and debugging.
7 General Purpose Interface

The AD6526 provides 32 interface pin for control of peripheral devices.

All GPIO pins start up as inputs. Additional purpose inputs and outputs are available under SW
control.
8 Speech Transcoding

In full rate mode, the DSP receive the speech data stream from the VBC and encodes data from
104kbps to 13kbps.Using algorithm is Regular Pulse Exitation with Long Term Prediction as
specified GSM Recommandation

9 Power Down Control Section
1) Idle Mode Control:

If IDLE/ signal turns ‘Low’, transmitter section becomes disabled.
2) Sleep Mode Control:
If IDLE/ and SLEEP/ signals turn ‘Low’, all the sections except for VC-TCXO circuit become
disabled.
3) Receiver & Transmitter Mode Control:
If IDLE/ and SLEEP/ signals turn ‘High’, all the sections become enabled to perform

transmit/receive operation.

4.1.3 Memory Part

Memory consists of COMBO (flash ROM & SRAM).

1 Flash ROM
Flash ROM has a capacity of 128Mbit(16MByte). The main programs of the terminal(call processing,
user interface, and diagnostic task) and supplemental programs (NAM program and test program)
are stored in the flash ROM. Even if the program version may be changed in the future, customers
can download the program.

2 Static RAM

SRAM has a capacity of 32Mbit(4MByte) and stores system parameters, data buffer, and stack of each

12
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task in it.
3 Key Tone Generation
All alert signals are generated by the DSP and output to the EVBC.
These alert can be used for the earpiece.
4.1.4 Notification Part
The notification of incoming call is given by melody, vibrator, and 3-Color LED.
1) Melody:
This is a device sounding alert/melody tones.
The melody datas are stored in flash memory (U103) And generated by Melody IC(U104).
2) Vibrator:
This is a device enabling vibration. The vibrator data is stored in flash memory(U103)
And generated by AD6526(U101).
3) 3-color LED:
This is a device to indicate a notification mode.
Q542 drive the lamp to flash.
4.1.5 Key Pad Part
To enable key operation to input information, the key matrix is configured using strobe signal of
KEYPADROW(0-4) and 5 input ports of KEYPADCOL(0-4). Also, to use the key even at light, the
backlight circuit is provided for LED 12s.
4.1.6 LCD Module(Display Part)
LCD module consists of LCD, controller, LED-Backlight, and LCD reflector.using dual LCD
Main LCD: 1S/W Icon x 1 lines[(128x3)x160] can be displayed on the LCD panel. 6 icons could be
provided by S/W. Controller with English font built in has been used.
Sub LCD: 1S/W Icon x 1 lines[(96x3)x64] can be displayed on the LCD panel. 6 icons are provided.
Controller with English font built in has been used.

LED-backlight Using illuminates the LCD panel, and LCD reflector enhances LCD display effect.

13
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4.2 Radio Transceiver Section
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Fig.4-1. RF Transceiver block diagram

The GB210’s RF Transceiver, which is AEROI(SI4205) transceiver is the industry’s most
integrated
RF front end for multi-band GSM/GPRS digital cellular handsets and wireless data modems.
The highly integrated solution eliminates the IF SAW filter, external low noise amplifiers (LNAS)
for three bands, transmit and RF voltage controlled oscillator (VCO) modules, and more than 70
other discrete components found in conventional designs. The receive section uses a digital low-IF
architecture that avoids the difficulties associated with direct conversion while delivering lower
solution cost and reduced complexity. The baseband interface is compatible with any supplier's
baseband subsystem. The transmit section is a complete up-conversion path from the baseband
subsystem to the power amplifier, and uses an offset phase-locked loop (PLL) with a fully integrated
transmit VCO. The frequency synthesizer uses Silicon Laboratories’ proven technology, which
includes integrated RF and IF VCOs, varactors, and loop filters.The unique integer-N PLL
architecture produces a transient response that is superior in speed to fractional-N architectures
without suffering the high phase noise or spurious modulation effects often associated with those
designs. This fast transient response makes the AEROI(SI4205) transceiver well suited to GPRS
multi-slot applications where channel switching and settling times are critical.

The following Figure shows of RF Transceiver PCB Layout

14
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U710

Fig.4-2. Top view of RF Transceiver PCB Layout

4.2.1 DC Distribution and Regulation Part
The battery voltage, in return, is applied to the logic part and RF part via LDO(Low Drop-Out)
regulator. As several LDO regulators are used, power can be supplied for each necessary part
efficiently. Audio/Logic parts use +2.8V. Si4205 RF Transceiver (U710) also use +2.8V DC voltage.

4.2.2 Transciever pin description
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Fig.4-3. Top View of Si4205-BM
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Pin Mumibser]s) |Ham |D&urlpl.lnﬁ
1,24 RXON, RXQP  |Receive O output (differantial).
Z.3 FXIP, FXIN [Receive | output (ciftarential).
4,5 THIF THIN Transmet | input {differential).
E,7 THOP, TRGM | Transmit @ input (afferenial).
B XM |Reterence frequeney input from crystal osclllator.
g, 32 Voo Supphy vollage.
10 [FON [Fowerdcwn inpUt factive ow).
11 00 |Serial data output,
12 ISnriH mnaila mpul (actee low),
13 [SCLK “JSarial clock input
14 [sDi |Serial data input
15, 28-31 GNDH [Ground. Connect to ground plane on FCB
16,17 RFIFPF, REIPM |PCS LMA input {diffesantial).
Usa for PCS 1900 band,
18, 18 RFIDP_RAFIDN  |DCS LNA mput (@iffarantial),
U=e for OGS 1800 band.
20, 21 |RFIGP, RFIGH GEK LA inpud (diferential).
Used for GSM 850 or E-G5M 900 bands.
£ i Wb DS and PCS transmit owlpui 10 powar armglifies.
Used for DCS 1800 and PCS 1900 bands
23 RIFCHG GEM fransmit output 1o power amplfier,
U=id for GSM BED and E-GSM 900 bands,
24, 25 [DaGt, DiaG2  |Diagnostic output,
Can be used as digital oulpuls 1o control anenna swilch Tunclions,
. i XEM HOUT pim ekl
7 XOuT |If".l-.'u-.ll: output o basaband.,

Table 4-1. Pin Description of Si4205-BM
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4.2.3 Receiver Section

4.2.3.1 An Overview of Receive section

Si4205
i
GSM—!% @p ADC +®a-_. pac |1 | g
DCs—s| = o us
= @» ADC |» ® a5 pec [@ |
PCS -
: ¥ ¥ pGansg
AGAINGE G
RXBAND[ 01| gigo 24 100 kHz| CSEL DACCM1:0f
LNACH.0] DACFS[:0]
LNAGI 0] T ZERODEL [2:0]
'RF Mgl 15:0]
L[ meue

Fig.4-6. Receiver block diagram

GB210’s Aero | transceiver uses a low-IF receiver architecture which allows for the on-chip integration
of the channel selection filters, eliminating the external RF image reject filters and the IF SAW filter
required in conventional superheterodyne architectures. Compared to a direct-conversion architecture,
the low-IF architecture has a much greater degree of immunity to dc offsets, which can arise from RF
local oscillator (RFLO) self-mixing, 2nd-order distortion of blockers, and device 1/f noise. This relaxes
the common-mode balance requirements on the input SAW filters, and simplifies PC board design and
manufacturing.

Three differential-input LNAs are integrated on the Aero | transceiver. The GSM input supports the
GSM 850 (869-894 MHz) or EGSM 900 (925-960 MHz) bands. The DCS input supports the DCS 1800
(1805-1880 MHz) band. The PCS input supports the PCS 1900 (1930-1990 MHz) band.

The LNA inputs are matched to the 150 Q balancedoutput SAW filters through external LC matching
networks. The LNA gain is controlled with the LNAG and LNAC bits.

A quadrature image-reject mixer downconverts the RF signal to a 100 kHz intermediate frequency (IF)
with the RFLO from the frequency synthesizer. The RFLO frequency is between 1737.8 to 1989.9 MHz,
and is internally divided by 2 for GSM 850 and E-GSM 900 modes. The mixer output is amplified with an
analog programmable gain amplifier (PGA), which is controlled with the AGAIN bits in register 05h. The
quadrature IF signal is digitized with high resolution A/D converters (ADCS).

The ADC output is downconverted to baseband with a digital 100 kHz quadrature LO signal. Digital
decimation and IIR filters perform channel selection to remove blocking and reference interference
signals. The response of the IIR filter is programmable to a high selectivity setting or a low selectivity
setting. The low selectivity filter has a flatter group delay response which may be desirable where the

17
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final channelization filter is in the baseband chip. After channel selection, the digital output is scaled with
a digital PGA, which is controlled with the DGAIN bits.

The LNAG, LNAC, AGAIN and DGAIN bits must be set to provide a constant amplitude signal to the
baseband receive inputs.

DACs drive a differential analog signal onto the RXIP, RXIN, RXQP, and RXQN pins to interface to
standard analog-input baseband ICs. No special processing is required in the baseband for offset
compensation or extended dynamic range. The receive and transmit baseband I/Q pins can be
multiplexed together into a 4-wire interface. The common mode level at the receive | and Q outputs is

programmable, and the full scale level is also programmable.

4.2.3.2 Receiver Part

A. Front End Module : U750

SWITCHPLEXER consists of Tx filter, RX Dual SAW filter and having an antenna port, and dual
configuration with the transmitting path isolated from the receiving path. A signal receives from the
antenna of frequency band which is 942.5 £ 17.5MHz for EGSM bands, 1842.5+37.5 MHz for DCS
bands and transmits it to dual saw filter. The Tx filter passes through the output signals of frequency
band that is 897.5MHz +17.5MHz for EGSM bands, 1747.5 +37.5 MHz for DCS bands from the
power amplifier and transmits it to the antenna. The maximum insertion loss is about 0.8 dB for the
receiving bands at 25° C and about 1.35 dB for the transmitting bands at 25° C.

| c725 | 0724 | c726 |

Front §
End = > LI750
Module ;

i} RPN

Matching = E|
Network —l= |

Latl | L311 | Lot

4

(512
Ci13

RF . P31
Transceiver 1h3D
= P32
= P33

[caog | [ cais |

N

Fig.4-7. Receiver part PCB Layout
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4.2.4 Transmit Section
4.2.4.1 An Overview of Transmit Section

Nel15:0) | RF Ma1sg) | IF 514205
PORE | PLL FOE | PLL
2 | BEGO
[REG| ~ SR
M T i {al@< '
GSM qﬂ
-
J, THIN %
; RFQD TH & TH T
DCSIPCS qa 12 @ g PR g N 3
T g
TxaAND[ 7.0 o —— -
THON

Fig.4-8. Transmitter block diagram

The transmit (TX) section consists of an I/Q baseband upconverter, an offset phase-locked loop
(OPLL) and two output buffers that can drive external power amplifiers (U701), one for the GSM 850
(824 to 849 MHz) and E-GSM 900 (880 to 915 MHz) bands and one for the DCS 1800 (1710 to 1785
MHz) and PCS 1900 (1850 to 1910 MHz) bands. The OPLL requires no external duplexer to
attenuate transmitter noise or spurious signals in the receive band, saving both cost and power.
Additionally, the output of the transmit VCO(TXVCO) is a constant-envelope signal that reduces the
problem of spectral spreading caused by non-linearity in the PA.

A quadrature mixer upconverts the differential in-phase (TXIP, TXIN) and quadrature (TXQP,
TXQN) signals with the IFLO to generate a SSB IF signal that is filtered and used as the reference
input to the OPLL. The IFLO frequency is generated between 766 and 896 MHz and internally
divided by 2 to generate the quadrature LO signals for the quadrature modulator, resulting in an IF
between 383 and 448 MHz. For the E-GSM 900 band, two different IFLO frequencies are required
for spur management. Therefore, the IF PLL must be programmed per channel in the E-GSM 900
band. The OPLL consists of a feedback mixer, a phase detector, a loop filter, and a fully integrated
TXVCO. The TXVCO is centered between the DCS 1800 and PCS 1900 bands, and its output is
divided by 2 for the GSM 850 and E-GSM 900 bands. The RFLO frequency is generated between
1272 and 1483 MHz. To allow a single VCO to be used for the RFLO, high-side injection is used for
the GSM 850 and E-GSM 900 bands, and low-side injection is used for the DCS 1800 and PCS
1900 bands. The | and Q signals are automatically swapped when switching bands. Additionally,
the SWAP bit in register 03h can be used to manually exchange the | and Q signals.

Low-pass filters before the OPLL phase detector reduce the harmonic content of the quadrature

modulator and feedback mixer outputs. The cutoff frequency of the filters is programmable.

19
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4.2.4.2 Transmitter Part
A. 5dB attenuator, 6dB attenuator : Z706, Z705

These passive components are adopted for PAM to operate in a stable output power.
B. FEM(Front End Module / built in LPF): U750

These filters pass through the signals of which frequency band of 824~849MHz,
1710MHz~1785MHz and 1850MHz~1910MHz which is the transmit frequencies of GSM850, DCS
and PCS1900 system terminal respectively, and it suppresses other images and spurious
frequencies when the terminal transmits GMSK modulated frequencies

C. Power AMP Module(PAM): U720

This device amplifies signals ahead of transmiting them through the antenna to provide a
sufficient RF power. It has amplification factor of 28dB and efficiency of about 55% typically in GSM
band and amplification of 27dB and efficiency of about 52% typically DCS/PCS band.

D. RF Switch connector: J701
RF Switch connector used to test Mainboard’s RF characteristics and to calibrate.
E. Antenna Contact Plate: J702
This device enables signals to be transmitted and received from BTS by Um interface.

External Antenna can be contacted with Mainboard through Antenna Contact Plate.

= RF
= o 3 Switch
—] Connector
Antenna
Contact
Plate . |C?HE Crog .
Power = =
Amp = - =]
Module = 0l =
3 Of|E
Tol[=|[ c717 ===
= |5 s | £ 1=
/ A
5dB Attenuator il
6dB attenuator

Fig.4-9. Transmit part PCB Layout
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4.2.5 Offset PLL
4.2.5.1 An Overview of Offset PLL

Si4205
XIN 1,21 +5
FhE™ 1% b L] e To
DIVZ  RFUP
HQuT = N J15:0]
XEN Nl 15:0]
RF PLL g -
— Power PDiA :
PON
Control| pPoRRE 3‘_
SOIm— '
N 15:0]
SO0 - Sarial
w G
SCLKm-» SDOSEL{41)
SENE-» -IE:T:.T:{

Fig.4-10. Si4205 Frequency Synthesizer Block Diagram

The Aero | transceiver integrates two complete PLLs including VCOs, varactors, resonators, loop
filters, reference and VCO dividers, and phase detectors. The RF PLL uses two multiplexed VCOs.
The RF1 VCO is used for receive mode, and the RF2 VCO is used for transmit mode. The IF PLL is
used only during transmit mode. All VCO tuning inductors are also integrated.

The IF and RF output frequencies are set by programming the N-Divider registers, NRF1, NRF2
and NIF. Programming the N-Divider register for either RF1 or RF2 automatically selects the proper

VCO. The output frequency of each PLL is as follows:

fOUT= Nxfg
The DIV2 bit in register 31h controls a programmable divider at the XIN pin to allow either a 13 or 26
MHz reference frequency. For receive mode, the RF1 PLL phase detector update rate (f¢ ) should
be programmed fgo = 100 kHz for DCS 1800 or PCS 1900 bands, and f¢ = 200 kHz for GSM 850
and E-GSM 900 bands. For transmit mode, the RF2 and IF PLL phase detector update rates are

always f¢ =200 kHz.
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4.2.5.2 VC-TCXO(Voltage Controlled Temperature Compensated Crystal Oscillator): V801
This is the mobile station’s reference frequency source. Its frequency is 13MHz, this signal is
applied to Si4205(U710)_Pin8, AD6526(U101)_Pin L12 .

WCTCXO

Fig.4-11. Top view of VCTCXO part on the PCB artwork
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Section 5. Alignment Procedure

5.1 Recommended Test Equipment

Model No. Description Maker Remark
GSM Mobile Station : .
8960 Test Set Agilent Technologies
8593E Spectrum Analyzer Hewlett Packard
TDS 3054B | Oscilloscope Tektronix
FLUKE 87 Digital Multimeter Fluke
E3630A DC Power Supply Hewlett Packard
Interface Connectors
Others Accessory RE Connectors

5.2 Connection of Test Equipment

8960 Test Set
8593E Spectrum Analyzer

|

Power Supply

B
i
1
|
|II

“
H
B

.
|-
AR
T e

=) oooq
LGQ@ 00 cooCa

Fig.5-1. Test Set Configuration
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SECTION 6. Equipment Repair Procedure
6.1 no power on with battery applied

6.1.1 Power CHECK
1. Check battery power : 3.5V~4.2V.

-

2. Check to see if U102.C15 pin voltage is same with battery power : CP100

YEAT

A

[N L]

TEI

BATT
REFI

LA
TE

BFLCI

CP100

LA e b ]
L= 0 =1 E-od il B | e [
V4 .
] BEEE = |
ULl as|oez] © |
1 R132 [ C158
] £g |OC[m] [
Cll6 = E:::'l 144
EE; - R G R
iR LIRS [
Cils RIX
IcmstE|H
10
OOOC [om]oaTanr oL
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3. Check to see if Q101_ 5.6 pin is same with battery power : CP101

i - —e S R
SHil @ '|'|[:.1.- VAPF Hy'C
NEL - POWER JEND — — VAPPGATE | M/C .,.,.,.,.Ef,
_ETEY 0 . = A2 Lok VEACK /T
o C-*; , . VBACESEL | M/C Vo
K_¥ELLON - B Leugnse
LED — ) "
L oo | N'.—I'. | R1L !:i.."! — Hl‘j
I:Iﬁél'il:' S7T0M0N 1.7k I VLB M/l e
; o —
I 5 =
4 A GATEDRNME
& vk 20 | PHCOACREF WVEE
WE_EM i I
PNE LO0] v | = &M
_AL_FM . L 1
T S B | g TSENSE '
r i35 &
;T 0.7 %1 -
RTE y L
L] wiaT > had CP101
1 'y
J = v
| R1%E 100k o -
1
* DBBON WEAL
sl v . e
L
2| LD | = | O | =3~
_ || o || O
i N i sl el
O ; o
il CP101
S\ o )=
i
(e \/
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4. Check to see if U102. A4,B4.T2,T3,P1,N1,and T7 pinis 2.8V, 2.8V,1.8V and 1.95V : CP102

rs YENT LBV _EXT
WHEN [ 1B _M
YHENM
i 1l lcrPim
WARP
LPPSATE
WORE
WODHE
VHIC
WL
W Sl
WRTC
WHACK
I|
_/ e ||| |2 (2221222 s
3|63 |63 | 63 | 63 | 63 | 63 | D
RIG] 222E] =
L1357 nee o] =
— R132 | C158 :
AL £ & (L) () Ciog
C138 . 2 1 CP102
AL = naol || ™
ffﬂ L7 F:'EZI mn
4] CI73 E
CIB] R190 |—
H{IE "
C168 i1 :| g
OOOO[m]o 7] IE
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5. Check to see if U102_T14 pin becomes to OV : CP103

Pressing “END” key to turn on equipment.

Ry Ty

PORERON - — TT\ ..... T L

lllll \, . CP103
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6.1.2 Oscillation CHECK

1. Check to see if UL101_ A3 and B3 pin is oscillated(32.768KHz) : CP104

NO - Check R118 and then replace X1

CP104

< CP104

2. Check to see if R120.1 pin Master Clock(13MHz). : CP105
NO - Check C183.2 pin and then check the PCB pattern, soldering

Wall £
R120 L1060 C183 J_

s oI — L12 \‘
RFCLK >—LMJ—'1 m _L mlt; \ w
22H o7 p

CP105

EET T8 —14{A0000
= G 2
L100 Sk s
0106 | R1I2ZNR120 =2=ts
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6.1.3 KEYPAD LED Not in Operation

1. Check to see if Q102,Q103 are around 2.8V : CP110
NO - Check Q102, Q103 and then replace those.

2. Check to see if R171,R172,R173,R174,R175,R180 are same with battery voltage : CP111
NO -> Check the PCB pattern between battery and the resistors.

NO - Replace the resistors.
3. Check to see if D108~D117, D119~D120 are well operated by multimeter : CP112

NO - Replace the LEDs.

VBAT
&

ﬂ / mq ]
Loz Q1S
KRX204 E K RX 204+
= ht
l r - o
KE'r'jLJH = =
4 oy oy b o
R1'.f1 < RITZ < RT3 £ R174 £ R175 R1BO
‘I.EI} ‘I.EI} 1.5|] 150 _'1 120 150 ﬁ
—— —— — .
1 ] I}1GB ono I:I111 Gz D115 [iIREN Dis [i}R1] 017 i)} 2
FA a r4
K’ KN {m KN

Q102,0108,0158,0110,0D1M1,0112,D113 JT_
(105,0114,0115,0116,017,0118,0120

DIAL KEY
NAY| KEY :

CP111

CP112

CP110

a
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6.1.4 Status LED
During Operating Mode
Status - LED Should be blinking during Operating Mode(Folder open, games).
1. Check to see if Q542_2,5 pin voltage is around 2.8V : CP115
NO -> Replace the Transistor.

During Incoming Call Mode.
Status = LED should be blinking during Incoming Call
1. Check to see if Q542 is well operated. : CP115
NO -> Replace the Transistor.

Csd1

CP115

IR J i )

2EV_EXT D_Tj N1 OUT
INZ OUTZ ~
IS
Ciman 2
m E

RED_LED ot e s 2 < GREEN_YELLOW
=

INDICATOR LED =

ON LCD MODULE

nmnm

rnnnnnn punnanmnnn
nln"n"n!ln!ln!ln"n!ln“

Usllaltwllel allollollalls!

\ CP115
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6.2 Audio Part ( Earpiece, Hands-free Earphone, Microphone, Hands-free Mic )

6.2.1 No receiving tone heard ( Ear-piece)

1. Check to see if

U112.5is 2.5V : CP116

2. Check to see if U113.1 is around 1.2V : CP117

Set to HP8922M to connect a call and then set to 1kHz.
3. Check to see if R198.1 is OV : CP118

L = 1B _EET
—= Loy me
AT - ol
o 51':-{':::
Ed [IE] _E“'II Iﬂ
1psf oy [T BI.H‘SAGHIhb.n‘ — 'I _ﬁ
T4 Ll 3
Bi02 T ! i
nnﬂmﬁl :5::'3__|. mm_[L b’ ;IM e un;: -
T m,j’_ j_unr- | e / CP116
1
I AY_EXT
ﬂ/
P g —ia — CP117
28Y Ex’T P
=1 H-I:III
L 157
T [TjF3 / B fvan -ET: = %T.—r—nh
L PP . Loy e i ::%:-..'T i — =
3 |pu icmrr:- 3.
A oAT | crag & :!Egﬁ — ¥
T T oufoy L [ TR
Tw T RINIGIE W v - S00K DLIECTEN
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A

CP118

L L
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V103
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i
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6.2.2 Side Tone Not transmitted (Mic.)
1. Check to see if Mic + pin is around 1.8V : CP125
NO - Check that R470, R152, C184 and C155 is cold solder, broken, short to the other
PCB pattern or not
If you find out any defective part, you replace it.
Set to HP8922M to connect a call and then set to 1kHz with Echo audio mode.
2. Check U102.MIC101 (C156) pins for wave form : CP126
NO-> Replace MIC

6.2.3 Side Tone Not transmitted ( Hands-free Mic. )
Repeat 6-2-2 No receiving tone heard.( Hands-free Earphone ).
1. Check to see if U102. P15 (C161) pin is around 1.5V : CP127
NO - Check that B101, R155, R153 and U112 is cold solder, broken, short to the other
PCB pattern or not.
If you find out any defective part, you replace it.
Set to HP8922M to connect a call and then set to 1kHz with Echo audio mode.
2. Check U102. P15 (B101) pins for wave form : CP127
NO - Replace Handsfree Mic

CP125
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NN
AT

b

CP126
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C172
C150
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C163
192

G161

C185
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6.2.4 Hook Switch not working
1. Check to see if U113.5 pin is 2.8V : CP129
2. Check to see if U113.1 pin is around 0.12V during pressing Hook Switch : CP130
3. Check to see if U113.3 pin is around 0.21V : CP131
NO - Check that R156 and R157 cold solder, broken, short to the other PCB pattern or not
If you find out any defect, you replace it
4. Check to see if U113.4 pin is around 0V, when you press Hook Switch : CP132
NO-> Check that U113 cold solder, broken, short to the other PCB pattern or not

If you find out any defect, you replace it

2RY_EXT

U3
(/\w 31 157 ‘%S‘?f CP131
5 # r 3 A 2.7k

! M%DUT S = = CP129
‘_J'\
L2097 — >
e \
Ly 1 KEYPAORD™W3 CP130

| - HDDK DETECTION \
\7 CP132

(19
R197
10
(197

-|r""}||—l

=3

180

U113
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6.2.5 Melody not ringing

1. Check to see if U104.32, 7 pin is 2.8V : CP133
2. Check SPK_L,SPK_R for waveform : CP134

NO - Replacd SPK
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6.2.6 Vibrator not working

1. Checkto see if Q103.1 pinis 2.8V : CP137
NO - Check to see Q103 cold solder, broken, short to the other PCB pattern or not
If you find out any defect, you replace it

2. Check to see Q103.6 is same with battery power : CP138
NO -> Check to see Q103 and R131 cold solder, broken, short to the other PCB pattern or not
If you find out any defect, you replace it

3.Check to see Vibrator

If you find out any defect, you replace it

|
[ VBEAT
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i |
I R131
R207
t ESD) | 1K 10(1,/40%) CP138
~H
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IMD10A = 0102
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37

PANTECH R&D CONFIDENTIAL



GB210 Service Manual

6.3 SIM card part
6.3.1 SIM error
1. Check to see if J103.1 pin is around 2.85V : CP140
If you find out any defect, you replace it
2.Check to see J103.2, 3, 6 for wave form : CP142
NO - Check to see J103, R145 and C146 cold solder, broken, short to the other PCB pattern
or not

If you find out any defect, you replace it

Y5IM
OEQ3[ 0.8t
C146 | 2 Pu > CP140
C
Ri44 |2 /
20K YPP
=—801/0 ) uns
. CP142
S%H SIMCON
N
GND
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« | CcP140
CP142
=T Cl4d 2| s ||
=|2| [R142 &= | S e
Ri141
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6.4 Charger part
6.4.1 Charging error
Insert adaptor into I/O jack.
1. Check to see if U102.A5 pinis 5.2V : CP143
NO - Check to see J101.23, 24 pin cold solder, broken, short to the other PCB pattern or
not : CP144
If you find out any defect, you replace it
2. Check to see U102.B5 pin is low (0V) : CP145
NO - Check to see U102 cold solder, broken, short to the other PCB pattern or not
If you find out any defect, you replace it
3. Check to see Q101.5,6 pin(same as the pin U102.A7) is 4.2V : CP146
NO - Check to see Q101, R135 cold solder, broken, short to the other PCB pattern
or not

If you find out any defect, you replace it

YCHARGE CP143
3 »
i ‘\E' CP145
11 Ls
SI7703EDN *_l:
]
{@ GATEDRIYE
b CHGDACREF
ap CP146
1)
ATISENSE
™ YBATSENSE
R135 g
0.27(3216)
VBAT
!
RIZR AN . -
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6.5 Camera Sensor Part

6.5.1 Camera Preview error

1. Check to see if U580.1 pin(On LCD Module) is around 2.8V : CP142
2. Check to see if U580.4 pin(On LCD Module) is around 2.5V CP143
3. Check to see if U561.3 pin(On LCD Module) is oscillated(27Mhz): CP144

NO - Replace the Crystal (U561)

. CP142
Pil_EW Liew w5 " s CP143
= M
SMDCAUT 2 - WODS 2.5V
T
MCEET: b ._"-!
=1 B -
= ;
| ‘_'
C:AM_STEY 1 5617 . 80 EXT
- R ?‘{;]f.u‘ * ) CAMERA. LK
b - ¥
Bo&
E B
- -~
i i
:
-
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6.6 RF Part

6.6.1 Test conditions

1. Test condition 1 : VBAT = 3.8V during all tests

2. Test condition 2 : Traffic channel :GSM850 Band
Tx mode
Ch190

Power Level : 13

3. Test condition 3 : Traffic channel : DCS Band
Tx mode
Ch698

Power Level : 10

4. Test condition 4 : Traffic channel :GSM850 Band
Rx mode
Ch190
Input power : -70dBm

5. Test condition 5 : Traffic channel : DCS Band
Rx mode
Ch698
Input power : -70dBm
6. Test condition 5 : Traffic channel : PCS Band
Tx mode
Ch662
Input power : -70dBm
7. Test condition 6 : Traffic channel : Everything Test
VCTCXO 13MHz Referance Check

% RF power values are measured using 50  coaxial cable.
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6.6.2 Power Supply Check Point _ TEST CONDITION 1

Step Jgiitt Typical Value Condition Checking Point
U907 Check route connection : VBAT
2-1 Pin#1 3.8V 2,3,4,5,6 YES : Pass
NO : Power Supply Check
Check route connection : VCC_2.8V
YES : Pass
U907 NO 1: Step2-1 Check
2-2 Pin#5 2.8V 2,3,4,5,6 NO 2: U907 Pin3 Check
Logic High : LDO Repair
Logic Low : Clock Check
(Test Condition 6)
LOGIC HIGH
coatt |l ]
— iy 2 =
= o
= = s
5 5 — @

[STEF 22| |STEP 2-1

Fig.6-1 U907 Regulator Power Supply PCB Layout
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[
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Fig.6-2 U907 Regulator Power Supply Schematic
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6.6.3 Power Amilifier Module TEST CONDITION 2,3,4,5

Check route connection : VBAT
U720 YES : Pass
31 Pin #4 3.8V 236 NO : Power Suppely Check
Test Condition1 Check
U720 LOGIC PULSE Check rouFe connection : PAM Enable
3-2 Pin #3 217HZ 2,3,6 YES : Pass
- NO : Ul Repair
U720 Check this pin #2, When Logic High, then
3-3 Pin #2 LOGIC 2,3,6 DCS/PCS Mode. While Logic Low , GSM
mode is operating.

CHS | BRI G714

C721

-]
-
—
e ]
-
o
i |
—
Ca
[ ]
-l
-
) [ ]

et FAN o
-” =

il

STEP 3-1

Fig.6-3. . Power Amp Module Test Point on the PCB LAYOUT
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Fig.6-4. Power Amplifier’s Test Point on the schematic
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6.6.4 VCTCXO _ TEST CONDITION 6

Step Jgisntt Typical Value Condition Reaction to Abnormality
Check route connection : AFC
4-1 gﬁ%ll 1.4V +£0.25V é 3 45, YES : Pass
NO:U1
4-2 V.801 2.8V 2,34, 5, Check route connection : VTCXO
Pin#4 6

VTCRD

RaE

10F
CS'NJ:
2.%uf {IﬁU:ﬁI
STEP41]  — STEP 42
, e " . REM
AF WTUHE LT SYAYAY
| 10

rarn L P

BED nF I:MD
WA =
EHD WE- TC}.’O ?1?04{13MHIJ

Fig.6-5. VCTCXO Check Paint Circuit

STEP 4-2
\
==Y
Blells 2
Re01 || = | [
(80 Ol
4 1

\ STEP 41

Fig.6-6. VCTCXO Check Point on the PCB Layout
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6.6.5 Front End Module

1

2]
3

— R¥AOCS]
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"GN

—T—TBD

CHD

- L724 % L723
L7356 cT2E 15mH TED
_QND

Step | Test point Typical Value Condition Check point
U750 When Pin#11 is Logic High and Pin#2
5-1 . 2.6V 2 is Logic Low the mode is GSM-850
Pin#11
band.
U750 During Pin#9 and Pin#12 are Logic
5-2 Pin#9 2.6V 3,6 High and Pin#11 is Logic Low the
operating mode is DCS band.
5.3 U750 2 6V 36 When PCS band is on operating, Both
Pin#12 ) ’ Pin#9 and Pin#12 logics are high.
FCSRE¥ON
C
OC30H
GIMESTON .j
ENERE:
“Tersp | ™ 1C|:l?[55;1F fgggr LML
=linipF GHD BN
GHD —_ -
| = g-,J - )
Wi w2 W3
R ESMAS0) 7o KMJS?_D;D? L7Z2

2.7nH

Fig. 6-7 Antenna Switch Module Circuit
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C725 | C724 | C7i6

STEP 5-1

STEP 6-2

STEP 63

Fig. 6-8 Antenna Switch Module PCB Layout
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