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1. INTRODUCTION

1.1 Purpose

This manual provides the information necessary to repair, calibration, description and download the
features of this model.

1.2 Regulatory Information
A. Security

Toll fraud, the unauthorized use of telecommunications system by an unauthorized part (for example,
persons other than your company’s employees, agents, subcontractors, or person working on your
company’s behalf) can result in substantial additional charges for your telecommunications services.
System users are responsible for the security of own system. There are may be risks of toll fraud
associated with your telecommunications system. System users are responsible for programming and
configuring the equipment to prevent unauthorized use. The manufacturer does not warrant that this
product is immune from the above case but will prevent unauthorized use of common-carrier
telecommunication service of facilities accessed through or connected to it.

The manufacturer will not be responsible for any charges that result from such unauthorized use.

B. Incidence of Harm

If a telephone company determines that the equipment provided to customer is faulty and possibly
causing harm or interruption in service to the telephone network, it should disconnect telephone service
until repair can be done. A telephone company may temporarily disconnect service as long as repair is
not done.

C. Changes in Service

A local telephone company may make changes in its communications facilities or procedure. If these
changes could reasonably be expected to affect the use of the this phone or compatibility with the network,
the telephone company is required to give advanced written notice to the user, allowing the user to take
appropriate steps to maintain telephone service.

D. Maintenance Limitations

Maintenance limitations on this model must be performed only by the manufacturer or its authorized agent.
The user may not make any changes and/or repairs expect as specifically noted in this manual. Therefore,
note that unauthorized alternations or repair may affect the regulatory status of the system and may void
any remaining warranty.
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E. Notice of Radiated Emissions

This model complies with rules regarding radiation and radio frequency emission as defined by local
regulatory agencies. In accordance with these agencies, you may be required to provide information such as
the following to the end user.

F. Pictures

The pictures in this manual are for illustrative purposes only; your actual hardware may look slightly different.

G. Interference and Attenuation

Phone may interfere with sensitive laboratory equipment, medical equipment, etc.Interference from
unsuppressed engines or electric motors may cause problems.

H. Electrostatic Sensitive Devices

ATTENTION
Boards, which contain Electrostatic Sensitive Device (ESD), are indicated

by the sign. Following information is ESD handling:

» Service personnel should ground themselves by using a wrist strap when exchange system
boards.

* When repairs are made to a system board, they should spread the floor with anti-static mat
which is also grounded.

» Use a suitable, grounded soldering iron.

» Keep sensitive parts in these protective packages until these are used.

* When returning system boards or parts like EEPROM to the factory, use the protective

package as described.



2. PERFORMANCE

2.1 H/W Features

Item Feature Comment

Li-ion, 1500mAh
Standard Battery Battery Size : 65.3 (W) x 44(H) x 5.2(T) [mm]
Battery Weight : 31g

WCDMA w/o BT: Under 3 mA (DRX=1.28)

Standby Current GSM w/o BT: Under 3mA (Paging= 5 period)

WCDMA: Over 300 min (TX = 12dBm low)

Talk time GSM: Over 270min (TX= Lvl 5)

WCDMA: Over 450 hours (DRX = 1.28)

Stand by time GSM: Over 450hours (Paging = 5 Period)

Charging time Under 240 min
RX Sensitivit WCDMA: -106.7dBm/3.84MHz
y GSM: -105dBm(2.439%)
TX maximum WCDMA:+24dBm+1/-3 db (Power class3)/ 3.84MHz
output power GSM: +33dBm + 3dB, DCS/PCS: +30dBm + 3dB
GPRS compatibility Class 12
SIM card type 3V & 1.8V
Display 2.4” 320 x 240 TFT LCD
Key Full Qwerty keypad
ANT Internal

EAR Phone Jack Yes (stereo)

PC Synchronization Yes

Speech coding EFR/FR/HR

Data and Fax

Vibrator Yes
Loud Speaker Yes
Voice Recoding Yes

Microphone Yes
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Item Feature Comment
Speaker/Receiver Single speaker with Speaker/Receiver two mode
Travel Adapter Yes
MIDI 64 poly
MP3/AAC Yes
Options Data Cable
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2.2 Technical Specification

ltem Description Specification
GSM850: 824~849MHz/869~894MHz
GSM900: 880~915MHz/925~960MHz
DCS: 1710~1785MHz/1805~1880MHz
y Frequency Band PCS: 1850~1910MHz/1930~1990MHz
q y WCDMA850:824 MHz ~ 849 MHz/869~894MHz
WCDMA900 :880 MHz ~ 915 MHz/925~960MHz
WCDMA1900:1850 ~1910 MHz/1930~1990MHz
WCDMA2100:1920 MHz~1980 MHz/2110~2170MHz
2 Phase Error GSM: RMS : 5°, Peak : 20 °
GSM: 0.1 ppm
3 | Frequency Error WCDMA: £(0.1 p p m+10Hz)
GSM850
Power level Power Low Limit Up Limit
5 32 31 33
6 31 30 32
7 29 28 30
8 27 25 29
9 25 23 27
10 23 21 25
4 Power Level 11 21 19 23
12 19 17 21
13 17 15 19
14 15 13 17
15 13 11 15
16 11 8 14
17 6 12
18 7 4 10
19 2 8
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ltem Description Specification
DCS1800/PCS 1900
Power level Power Low Limit Up Limit
0 29 28 30
1 28 27 29
2 26 25 27
3 24 22 26
4 22 20 24
5 20 18 22
6 18 16 20
7 16 14 18
8 14 12 16
9 12 9 15
10 10 7 13
11 8 5 11
12 6 3 9
4 Power Level 13 2 y -
14 2 -1 5
15 0 -3 3
WCDMAS850
Power level Power Low Limit Up Limit
Max 22.5 21 25
WCDMA900
Power level Power Low Limit Up Limit
Max 22.2 21 25
WCDMA1900
Power level Power Low Limit Up Limit
Max 22.2 21 25
WCDMA2100
Power level Power Low Limit Up Limit
Max 222 21 25
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Item Description Specification
GSM850 & 900
Offset from Carrier (kHz). Max. dBc
100 +0.5
200 -30
250 -33
400 -60
600~ <1,200 -60
1,200~ <1,800 -60
1,800~ <3,000 -63
3,000~ <6,000 -65
5 Output RF Spegtrum 6,000 -71
(due to modulation) DCS & PCS
Offset from Carrier (kHz). Max. dBc
100 +0.5
200 -30
250 -33
400 -60
600~ <1,200 -60
1,200~ <1,800 -60
1,800~ <3,000 -65
3,000~ <6,000 -65
6,000 -73
GSM900/GSM850
Offset from Carrier (kHz). Max. dBm
6 | (uetoswichng 400 19
transient) 600 21
1,200 21
1,800 24
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Item Description Specification
DCS & PCS
Offset from Carrier (kHz). Max. dBm
Output RF Spectrum ]
6 (due to switching 400 22
transient) 600 24
1,200 -24
1,800 -27
7 Spurious Emissions Conduction, Emission Status
GSM850 & 900
BER (Class Il) < 2.439% @-102 dBm
. : DCS & PCS
8 | BitError Ratio BER (Class II) < 2.439% @-102 dBm
WCDMA
BER <0.1% @-106.7 dBm <REF Il or>
9 RX Level Report Accuracy +3 dB
10 SLR 1413 dB
Frequency (Hz) Max.(dB) Min.(dB)
100 -12 -
200 0 -
300 0 -12
11 Sending Response 1,000 0 -6
2,000 4 -6
3,000 4 -6
3,400 4 -9
4,000 0 -
12 RLR 3+3dB
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Item Description Specification
Frequency (Hz) Max.(dB) Min.(dB)
100 -12 -
200 0 -
300 2 -7
500 * -5
13 Receiving Response 1,000 0 5
3,000 2 -5
3,400 2 -10
4,000 2
* Mean that Adopt a straight line in between 300 Hz
and 1,000 Hz to be Max. level in the range.
14 STMR >17 dB
System frequency
15 (13MHz tolerance) <2.5ppm
16 32.768KHz tolerance < 30 ppm
At least 58 dB under below conditions:
17 Ringer Volume 1. Ringer set as ringer.

2. Test distance set as 100 cm
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Item Description Specification
51 ch c normal Charge : 600 mA
arge Current
g pre Charge : 80 mA
BAR WCDMA GSM
BAR 4 ——> -82 + -91 £
3 3dBm 2dBm
. BAR 3 ——> -92 + -96 +
22 | Antenna Display 5 3dBm >dBm
BAR 2 ——> -102 £ -101 £
1 3dBm 2dBm
BART ——> -112 £ -106 =
0 3dBm 2dBm
Battery Bar Specification
BAR 4 --> 3 100%
BAR 3 -->2 50%
23 | Battery Indicator ARz 2%
BAR1-->0 8%
Low Battery Alarm 20%
Critical Low Battery Alarm 8%
POWER OFF 0%

24 | Low Voltage Warning | Battery Capacity < 8%

55 Forced shut down 35 + 0.03V
Voltage

1 Li-ion Battery

Standard Voltage = 3.7 V

Battery full charge voltage = 4.2 V
Capacity: 830mAh

26 Battery Type

Switching-mode charger
Input: 100 ~ 240V, 50/60 Hz
Output: 5.1V, 700 mA

27 | Travel Charger




3. TECHNICAL BRIEF

3.1 Transceiver (RTR 6285, FU1)

The RF parts consist of a transmitter part, a receiver part, a frequency synthesizer part, a voltage supply
part, and a VCTCXO part.

The RTR6285 transceiver is the integrated GSM/UMTS multi-band and multi-mode digital cellular
handsets and wireless data modems. The integrated solution also includes the GPS demodulator and the
low noise amplifier (LNAs) for UMTS and GSM RX path. The GPS LNA, RF voltage controlled oscillator
(VCO) modules, and other discrete components found in conventional designs.

HB_RF_OUT2

HB_RF_OUT3 Quadrature
|| Upconverter
HB_RF_OUT1 P
LB_RF_OUT1 TX_IN
Quadrature TX_QpP
LB_RF_OUT2 Upconverter TX_ON
RF_ON J
DAC_IREF
Gain Cll & Tcxo
SBDT Bias Circuits LO Generation
& Distribution VTUNE1
TX_BIAS
L LPF
GCELL_INP TR DT PRX_IP
GCELL_INN Quadrature Correction PRX IN
Downconverter -
EGSM_INP
EGSM_INN < PRX_QP
DCS_INP usirature PRX_QN
DCS_INN Downconverter
GPCS_INP p—" DRX_IP
uadrature -
Correction
GPCS_INN ,_ M.\ DRX_IN
Correction
WDRXHB1 DRX_QN
Quadrature
WDRXHB2 Downconverter ~
"~ LPF
WDRXLE L W/
WPRXHBP Quadrature GPS PLL VTUNE_GPS
WPRXHBN Downconverter
TCXO
WPRXLBP Quadrature
WPRXLBN Downconverter
Quadrature
WPRXSEZ_IN Downconverter.
= Power
WPRXSE1_IN To ssBl Detoctor 1 PWD_DET_IN
TCXO ground
slu

GND L1+ £

VTUNE2 [+

VDDAs [1

WB_MX_INP [

WPRXSE1_OUT [}
WPRXSE2_OUT [l
WB_MX_INN

Figure 3—1 RTR6285 block diagram
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(1) Receiver Part

The RTR6285/RTR6280 receive paths include four GSM/EDGE Rx signal paths that support
GSM 850, GSM 900, GSM 1800, and GSM 1900 bands and four WCDMA Rx signal paths (two
single—ended and two differential) for one UMTS low band and three UMTS high bands.

A. RF front end — Antenna Switch Module(ASM, FS1)

The quad—-band GSM/EDGE Rx paths start from the handset front—end circuits (GSM Rx filters
and antenna switch module) FS1. The ASM (FS1) is used to control the Rx and Tx paths. And,
the input signals VC1, VC2, VC3 and VC4 of a FS1 are directly connected to baseband
controller to switch either Tx or Rx path on.The control logic is given below Table 3—1.

CONTROL LOGIC

Mode Vel Ve2 Vel Ve4 Vdd
GSM850/900 Tx 1.8-3.0V | 1.8-3.0V 0-0.2V 0-0.2V 2.5-3.0V
GSM1800/GSM1900 Tx 1.8-3.0V 0-0.2V 0-0.2V 0-0.2V 2.5-3.0V
GSM850 Rx 0-0.2V 1.8-3.0V | 1.8-3.0V 0-0.2V 2.5-3.0V
GSM900 Rx 0-0.2V 1.8-3.0V 0-0.2V 0-0.2Vv 2.5-3.0V
GSM1800 Rx 0-0.2V 0-0.2V 1.8-3.0V 0-0.2V 2.5-3.0V
GSM1900 Rx 0-0.2V 0-0.2V 0-0.2V 0-0.2Vv 2.5-3.0V
UMTS1 1.8-3.0V 0-0.2V 1.8-3.0V 0-0.2V 2.5-3.0V
UMTS2 1.8-3.0V 0-0.2V 1.8-3.0V | 1.8-3.0V 2.5-3.0V
UMTS3 1.8-3.0V | 1.8-3.0V | 1.8-3.0V 0-0.2V 2.5-3.0V
All-Off (no current) 0-0.2V 0-0.2V 0-0.2V 0-0.2Vv 0-0.2V

Table 3—1 THE ASM control logic

The four differential inputs are amplified with gain—stepped LNA circuits. Gain control is
provided through software and serial interface. The LNA outputs drive the RF ports of
quadrature RF—to—baseband downconverters. The downconverted baseband outputs are
multiplexed and routed to lowpass filters (one | and one Q) whose passband and stopband
characteristics supplement MSM device processing. These filter circuits allow DC offset
corrections, and their differential outputs are buffered to interface with the MSM IC. Figure 3-2
is GSM RX path from ASM to RTR6285.
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The two RTR6285/RTR6280 UMTS single—ended inputs accept UMTS 2100/1900/1800/1700
input signals from the handset RF front—end filters. The UMTS Rx inputs are provided with
on—chip LNAs that amplify the signal before second—stage filters that provide differential
signals to a shared downconverter. This second—stage input is configured differentially to
optimize second-order intermodulation and common mode rejection performance. The gain of
the UMTS front—end amplifier and the UMTS second—stage differential amplifier is adjustable,
under MSM system chip control, to extend the dynamic range of the receivers. Figure 3-3 is U
MTS RX path from ASM to RTR6285.

RTR&zZ285/80
71 30
11 WIPRMLBP
From _I
antenna
ety Duplexer DI LA
[ggl=T=[T]E=
| I I 2L PR LEM
lo==1

Low-band matching topology

RTR&6285/80
':i:ii 32
WWRRXHBP
From _I I I
ﬂ:ﬁt"‘:'l‘_l“— Duplexer 'S Lz
moduls 1 I I 231 wwPRXHEM
=2
Figure 3—3 THE UMTS RX path
B. GPS

The GPS input path is followed by a dedicated downconverter. The GPS downconverter and
secondary WCDMA downconverter outputs are multiplexed to drive a single set of baseband
filter and buffer circuits. The secondary baseband output (in—phase and quadrature differential
signals) is routed through the DRX_I/Q pins to the MSM device for further processing. This
baseband interface supports either the WCDMA or GPS mode, whichever is active on the
secondary path.

EXTERNAL
GPS LNA

c1 Cc2
From GPS__| GPS RX GPS RX | Y |1 42
antenna BPF1 BPF 2 | i GPS_IN

RTR6285

Figure 3—4 THE GPS RX path
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(2) Transmitter Part

The transmit path begins with differential baseband signals (I and Q) from the MSM device.
These analog input signals are buffered, filtered by low—path filter, corrected for DC offsets,
amplified, and then applied to the quadrature upconverter mixers.

The upconverter outputs are amplified by multiple variable gain stages that provide transmit
AGC control. SSBI is used to do the gain control. The specified driver amplifier output level is
achieved while supporting the GSM/EDGE and UMTS transmit standard’s requirements for GSM
ORFS, carrier and image suppression, WCDMA ACLR, spurious emissions, Rx—band noise, etc.
These upconverters translate the polar GMSK—-modulated or 8-PSK modulated baseband PM
signals and/or WCDMA baseband signals directly to the RF signals, which are filtered and feed
into the GSM/EDGE polar PA and/or WCDMA PA.

The WCDMA Tx power is coupled back to the RTR6285/RTR6280 internal power detector input

RAMENGE PA F'

pin, PWD_DET_IN, using a coupler for power measurement.
‘ BA RAMP

daisy chain coupler i : [ ]

ﬂ

g HB_RF_OUT1
GR50800 | [ C LR BPF
werF [18 HB_RF_OUT2
HB RF OUT3 Quadrature
) == REF Upconverter ™ |P
Tx BPF
LB_RF_OUTH <| LPF TCIN
s _E — uil TX_ QP
T« BPF Quadrature _
J : LB_RF_OUR ! < RPF _&}\ Upconverter q— LPF TX QN
HBYSE =
T« BPF PDETIN Power |
T Detector
X BPF RF,ON
DAC_IREF
TCXO 1CX0
Galh Gl & |
SEDT ] Bas s LO Generation BLL { VTUNE{
& Distribution
TX_RBIAS 1}
| PF J g
Figure. 3-5 RTR6285 TRANSMITTER PART
(3) PLLs

Three fully functional fractional-N synthesizers, including VCOs and loop filters, are integrated
within the RTR6285 IC, while the RTR6280 IC has two fractional—N synthesizers. The first
synthesizer (PLL1) creates the transceiver LOs that support the UMTS transmitter, and all four
GSM band receivers and transmitters including: GSM 850, GSM 900, GSM 1800, and GSM
1900.

The second synthesizer (PLL2) provides the LO for the UMTS primary and secondary receivers
(RTR6285 only). The third synthesizer (PLL3) provides the LO for the GPS receiver
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N Digital |Control signal

Counter Logic [«

R
Counter

A

TCXO

Phase detection
& charge pump

Loop filter

Figure. 3-6 RTR6285 PLLs Block Diagram

(4) Baseband interface

The RTR6285 IC provides the I/Q path to connect MSM system chip for UMTS/GSM TX and RX sig
nals.

The RF 1Q signals are demodulated in MSM system chip to data stream then processed by baseba
nd system.

Most control and status commands are communicated through the RTR6285 MSM device—compati
ble SSBI, enabling efficient initialization, WCDMA transmit gain control, control of device operating
modes and parameters, verification of programmed parameters, and frequency lock status reports.

The MSM device SSBI controller is the master while the RTR6285 IC is a slave.
The RTR6285 IC also provides a digital I/O pin for time—critical control signal.

. WCDMA DRx and GPS RX_I/Q
(RTR6285 IC only)

> WCDMA PRx RX_l/Q

PRX_QN jj12

— Tx DAC reference current

DAC JREF:IE67
™ app®

| 65

TX_QN
@ P :Es"'

— TX_/Q interface

i

|63
26
20

TXUN
RF_ON(TX_ON)
SBDT

—= RF_ON control signal

— SSBI interface

Figure. 3—-7 RTR6285 Baseband Interface
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3.2 Power Amplifier Module
(1) GSM PA (TQM7M5012H, FAR4)

The TQM7M5012H is a ultra—small (5x5mm), GSM/EDGE Polar PAM for handset applications. This
module has been optimized for excellent EDGE efficiency, Rx band noise performance, ACPR and
EVM in an open loop polar modulation environment at EDGE class E2+ operation while maintaining
high GSM/GPRS efficiency.

High reliability is assured by utilizing TriQuint’s 3rd generation InGaP HBT technology and by
TriQuint’s proven module design technigues.

DCS/PCS in 1 >DD——”—E DCS/PCS out

Ll

-
r—

— Logic

N,

- / Power control
e

GSM 850/900 in[3 ] >DD_” C5M 850/900

Figure 3-8 GSM PA Functional Block Diagram
(2) UMTS PA (FAR3 / SKY17787, FAR2 / SKY77188, FAR1)

A. Band | —— SKY77186, FAR3

The SKY77186 Power Amplifier Module (PAM) is a fully matched 10-pad surface mount module
developed for Wideband Code Division Multiple Access (WCDMA) applications. This small and
efficient module packs full 1920-1980 MHz bandwidth coverage into a single compact package.
Because of high efficiencies attained throughout the entire power range, the SKY77186 delivers
unsurpassed talk—time advantages. The SKY77186 meets the stringent spectral linearity
requirements of High Speed Downlink Packet Access (HSDPA) data transmission with high power
added efficiency. A directional coupler is integrated into the module thus eliminating the need for
any external coupler.
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B. Band Il —— SKY77187, FAR2

The SKY77187 Power Amplifier Module (PAM) is a fully matched 10-pad surface mount module
developed for Wideband Code Division Multiple Access (WCDMA) applications. This small and
efficient module packs full 1850-1910 MHz bandwidth coverage into a single compact package.
Because of high efficiencies attained throughout the entire power range, the SKY77187 delivers
unsurpassed talk—time advantages. The SKY77187 meets the stringent spectral linearity
requirements of High Speed Downlink Packet Access (HSDPA) data transmission with high power
added efficiency. A directional coupler is integrated into the module thus eliminating the need for
any external coupler.

C. Band V —— SKY77188, FART1

The SKY77188 Power Amplifier Module (PAM) is a fully matched 10-pad surface mount module
developed for Wideband Code Division Multiple Access (WCDMA) applications. This small and effic
ient module packs full 824-849 MHz bandwidth coverage into a single compact package. Because
of high efficiencies attained throughout the entire power range, the SKY77188 delivers unsurpasse
d talk—time advantages. The SKY77188 meets the stringent spectral linearity requirements of High
Speed Downlink Packet Access (HSDPA) data transmission with high power added efficiency. A dir
ectional coupler is integrated into the module thus eliminating the need for any external coupler.

’

MODULE

VEN (5) MNIC

TMODE_0 (4)

Driver Stage Blas Power Stage Bi

THODE_L (3)——

VCC2 (10)

[nput Match Inter-Stage Mafeh Output Matc (9) RE_OUT

GND (7, 87

CPL (6)

Figure 3—9 UMTS PA Block Diagram
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3.3 BT/WiFi/FM (BCM4329, FU1 on Sub board)

The BCM4329 family of single chip devices provides for the highest level of integration for a
mobile or handheld wireless system, with integrated IEEE 802.11 a/b/g, Bluetooth 2.1 + Enhanced
Data Rate (EDR), and FM radio receiver. It provides a compact ultra—small form—factor solution
with minimal external components to drive the costs for mass volumes and allows for flexibility in
size, form, and function of handheld devices. BCM4329 is designed to address the needs of
highly mobile devices that require minimal power consumption and reliable operation.

The BCM4329’s integrated CMOS WLAN 2.4 GHz and 5 GHz power amplifier provide sufficient out
put power to meet the needs of most WLAN devices. Furthermore, the BCM4329’s integrated
buck—boost regulator allows its internal power amplifiers to operate at optimal performance, even
at low Vbat supply voltages.
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Figure 3—10 BCM4329 System Diagram
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3.4 PMIC (PM7540, U7)

B Complete power management, housekeeping, and user interface functions for wireless
devices.

1. Input power management.

Valid external supply attachment and removal detection

Supports unregulated external charger supplies and USB supplies as input power
source.

Supports Lithium—ion main batteries.

Trickle, constant current, constant voltage, and pulsed charging of the main battery.
Support coin cell backup battery (including charging)

Battery voltage detectors with programmable thresholds.

VDD collapse protection.

Charger current regulation and real-time monitoring for over current protection.
Charger transistor protection by power limit control.

Control drivers for two external pass transistors and one external battery MOSFET.
Voltages, current and power control loop.

Automated recovery for sudden momentary power loss.

2. Output voltage regulation

One boost switch—-mode power supply for driving white LED and hosting USB-OTG.
Four buck, switch—-mode power supplies for efficiently generating MSMC1, MSMC2,
MSME and PA supply voltages.

Supports dynamic voltage scaling (DVS) for MSMC1, MSMC2 and PA outputs.

18 low dropout regulator circuits with programmable output voltages, implemented
using three different current ratings: 300mA(four), 150mA(ten) and 50mA(four).
One MIC bias regulator circuit.

All regulators can be individually enable /disable for power savings.

Low—-power mode available on most regulators.

All regulated outputs are derived from a common bandgap reference.

3. Integrated handset-level housekeeping functions reduces external parts count, size and

cost.

® Analog multiplexer selects form five internal and up to 28 external inputs.

® Multiplexer output’s offset and gain are adjusted, increasing the effective ADC
resolution.

® Adjusted multiplexer output is buffered and routed to an MSM device ADC.

® Dual oscillators: a 32.768 kHz off—chip crystal and on—chip RC assure MSM device
sleep clock.

® (rystal oscillator detector and automated switch—over upon lost oscillation.

® Real-time clock tracking time and generating associated alarms.

® ON-chip adjustments minimize crystal oscillator frequency errors.

® Control TCXO warm-up and synchronize, deglitch and buffer the TCXO signal.

® TCXO buffer control for optimal QPH/catnap timing.

® Multistage over temperature protection.
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4. Integrated handset—level user interfaces
® [our programmable current sinks recommended as keypad backlight, LCD backlight,
camera flash, and general—-purpose drivers.
® Vibration motor driver programmable from 1.2 to 3.1 in 100mV increments.
® Two—channel speaker driver with programmable gain, turn—on time, and muting;
configurable inputs and outputs capable of stereo or mono operation.
® Video (TV) amplifier allows use as a camcorder or for slide presentations.

5. IC-level interfaces

® Configurable SBI for efficient initialization, status, and control

® Supports MSM interrupt processing with an internal manager.

® Many functions monitored and reported through real—time and interrupt status signals.

® Dedicated circuits for controlled power—on seqguencing, including the MSM device’s
reset signal.

® Several events continuously monitored for triggering power—on/power—off sequences.

® Supports and orchestrates soft resets.

® USB-OTG transceiver for full-speed and low-speed interfacing of the MSM device to
computers as a USB peripheral, or connecting the MSM device to other peripherals.

® Two sets of RUIM level translators enable MSM device interfacing with external
modules.

6. 22 multipurpose pins that can be configured as digital or analog I/Os, bidirectional |/Os,
or current sinks; default functions support the two sets of RUIM level translators, power—
on circuit, analog multiplexer inputs, an LED driver, and a selectable reference voltage
output.

7. Highly integrated functionality in a small package— 137pin CSP with a several center
ground pins for electrical ground, mechanical stability, and thermal relief.
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3.5.1 Input power management.

VCHG

A valid analog voltage at this pin is recognized by the PM7540 IC
to be an external supply, and factors into the IC's power
management operating mode.

CHG_CTL_N

Control signal for the external pass transistor - a low voltage turns
on the pass transistor.

USB_VBUS

This pin is configured as an analog input or an analog out
depending upon the type of peripheral device connected. (Don’t use
in the C570)

USB_CTL_N

Control signal for the external USB pass transistor - a low voltage
turns on the pass transistor. (Don’t use in the C570)

ISNS_P

The positive current sensor input - connect to the pass transistor
side of the sensor resistor.

ISNS_M

The negative current sensor input - connect to the VDD side of the
SeNsor resistor.

BAT_FET_N

Control signal to the external battery MOSFET; connect directly to
its gate.

VBAT

Monitors the battery voltage; connect directly to the battery plus
terminal

VCOIN

Connection to the optional coin cell. Provides backup power to the
crystal oscillator and real time clock circuits to maintain time and
alarm functions if a valid external supply or main battery is not
connected.

V_BACKUP

Connect this pin to the SRAM supply pin. (Don’t use in the C570)

Table 3—-1 Input Power Management Pin Description
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A. Input circuit schematic diagram
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B. External supply detection.

The PM7540 continually monitors external supply voltages (VCHG and VUSB) and the
handset supply voltage (VDD). Internal detector circuit measure these voltages to
recognize when supplies are connected or removed, and verify they are within their valid
ranges when connected.

The PMIC detects when the external supply is removed by monitoring the voltage across
the external PNP pass transistor. The detection circuit begins to close the pass transistor
when the VCHG voltage drops to about 30mV, the detection circuitry cuts the bias to the
pass transistor sp that the removal can be detected.

C. Transistor drivers

Control drivers for the charger pass transistor and the battery MOSFET are included
within the PM7540 device. The driver outputs are applied to the external devices via the
PMIC’s CHG_CTL_N, USB_CTL_N, and BAT_FET_N pins.

D. Voltage regulator

The PM7540 device provides closed—loop control of the pass transistor (via CHG_CTL_N)
to regulate either the handset supply voltage (VDD) when not charging, or the main
battery final voltage (VBAT) when charging. When fast charging is disable, the battery
MOSFET is opened and the voltage regulation point is the ISNS_M pin (VDD). When fast
charging is enable, the VBAT pin is the voltage regulation point.

E. Current regulator

An external sensor resistor is required and must be connected across the ISNS_P and
ISNS_M pins to allow the PM7540 IC to continuously monitor the total handset
electronics plus charger current. If the programmed current threshold is exceeded, the
active pass transistor is forced to a high resistor, disrupting VDD or VBAT regulation but
protecting against excess current.

The same circuits are used to regulate the total handset electronics plus charging
current during the main battery’s constant current charging mode. Either pass transistor
(charger) can be active while the current is regulated———-only the appropriate control
pin (CHG_CTL_N) is active.



3. TECHNICAL BRIEF

F. Main battery charging

The PM7540 device provides support circuitry for charging a lithium—-ion battery, cycling
through as many as four charging techniques: Trickle, constant current, constant voltage
and pulsed.

Charging of a severely depleted battery begins with trickle charging, a mode that limits th
e current and avoids pulling VDD down. Once a minimum battery voltage is established u
sing trickle charging, contact current charging is enable via software to charge the batter
y quickly—this mode is sometimes called fast charging. Once the lithium—ion battery app
roaches its target voltage, the charge is completed using constant voltage.

G. Backup battery charging

Backup battery charging is enable through software control and powered from VBAT. The
on—chip charger is implemented using a programmable voltage regulator and a program

mable series resistor. The MSM device reads the backup battery voltage through the PMI

C’ s analog multiplexer to monitor charging.
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H. Trickle charging

Trickle charging of main battery, enable through MSM control and powered from VDD, is
provide by PM7540 IC. This mode is used to raise a severely depleted battery’s voltage t

o a level sufficient to begin fast charging.
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Figure 3—14 Trickle charging
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|. Constant current charging

The PM7540 IC supports constant current charging of the main battery by closing the bat
tery MOSFET, and closed-loop controlling the active pass transistor (charger or USB). T
he closed—-loop control regulates the total current to match the programmed value (IMAX
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Figure 3—15 Constant current charging
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J. Constant voltage charging

Once constant current charging of a lithium—ion battery is finished, the charging continu
es using either constant voltage or pulse technigues.
The MSM device and its software determines if and when it is appropriate to begin the co
nstant voltage mode with the charging process. Usually the decision to stop the constant
current mode is based upon the battery voltage reaching a programmed threshold slightl
y above the intended final voltage.
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Figure 3—16 Constant voltage charging
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K. Coin cell charging

Coin cell charging is enable through MSM control; its supply current is sourced from the

main battery through the VBAT

pin.

All coin cell charging activity is controlled through software, allowing continuous or perio
dic charging of the coin cell and management of the main battery current.
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3.5.2 Output voltage regulation

Twenty—four voltage regulators are provided— all programmable, all derived from a
common bandgap reference circuit.

Two major types of voltage regulator circuits are on—chip: switched—-mode power
supplies (SMPS) and linear regulators. There are three types of SMPS supplies: the boost
circuit step up its output voltage relative to the input voltage and is rated for 500mA; the
buck circuits step down their output voltages and are rated for either 300 or 500mA each.
There are four different linear regulator circuit, three categorized by their output current
ratings (300, 150, and 50mA) and the fourth intended for biasing microphone.

VSW_5V switching output of the +5V boost SMPS circuit.

VREG_5V Senses the regulated output of the +5V boost SMPS

VSW_MSMC1 Switching output of the MSM core_1 buck SMPS circuit.

VREG_MSMC1 Senses the regulated output of the core_1 buck SMPS

VSW_MSMC2 Switching output of the MSM core_2 buck SMPS circuit.

VREG_MSMC?2 | Senses the regulated output of the core_2 buck SMPS

VSW_MSME Switching output of the EBI_1 buck SMPS circuit.

VREG_MSME Senses the regulated output of EBI_1 buck SMPS circuit.

VSW_PA Switching output of the PA buck SMPS circuit.

VREG_PA Senses the regulated output of the PA buck SMPS circuit.

Table 3-2 PM7540 Output Voltage Regulation Pin Description
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VREG_GP1 General-purpose linear regulator output #1
VREG_GP2 General-purpose linear regulator output #2
VREG_GP3 General-purpose linear regulator output #3
VREG_GP4 General-purpose linear regulator output #4
VREG_GP5S General-purpose linear regulator output #5
VREG_GP6 General-purpose linear regulator output #6
VREG_MMC Linear regulator output intended to power MMC circuit.
VREG_MSMA Linear regulator output intended to power MSM device analog function.
VREG_MSME?2 Linear regulator output intended to power EBI_2 circuit.
VREG_MSMP Linear regulator output intended to power MSM peripheral functions.
VREG_RFRX1 Linear regulator output intended to power primary receiver circuits.
VREG_RFRX2 Linear regulator output intended to power diversity receiver circuits.
VREG_RFTX Linear regulator output intended to power transmitter circuits.
VREG_RUIM1 Linear regulator output intended to powerRUIM_1 circuits.
VREG_SYNT Linear regulator output intended to power frequency synthesizer circuits.
VREG_TCXO Linear regulator output intended to power VCTCXO circuits.
VREG_USB Linear regulator output intended to power the internal USB transceiver.
VREG_WLAN Linear regulator output intended to power WLAN circuits.
VREG_BIAS Linear regulator output intended to bias MIC circuits.

Table 3—-2 PM7540 Output Voltage Regulation Pin Description
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C. Voltage regulator summary

Type/name ! 2 CO:;;??;;S 3 Voltage range htended use
SMPS - Boost
5 V (500 mA) 0ff, 5.000 V 3.000 to 6.100 V.|  USB-0TG host, white LEDs, camera flash
SMPS - Buck
MSMCT (500 mA) On, 1.200 V 0.750 to 3.050 V| MSM core #1; DVS available
MSMC2 (500 mA) On, 1.200 V 0.750 to 3.050 V |MSM core #2; DVS available
NSME (500 mA) On, 1.800 V 0.750 to 3.050 V. |Devices on EBI #1 bus
P\ (300 mA) 0ff, 1.800 V 0.750 to 3.050 V | Power amplifier(s); DVS available
Linear - 300 mA
MSHA 4 On, 2.600 V 1.500 to 3.050 V. |MSM analog circuits
WP 6 On, 2.600 V 1.500 to 3.050 V| MSM pad voltage and other IC digital I/0s
WLAN 0ff, 2.850 V 1.500 to 3.050 V. |802.11 wireless LAN
GP§ (BT) 0ff, 2.850 V 1.500 to 3.050 V |Bluetooth
Linear - 150 mA
MM 0ff, 2.850 V 1.500 to 3.050 V |Multimedia or SD circuits
NSME2 On, 1.500 V 0.750 to 1.525 V | Devices on EBI #2 bus
RFRX1 (R in) Y 1.500 to 3.050 V. |First of two RF receiver circuit supplies
RFRX2 0ff, 2.850 V 1.500 to 3.050 V| Second of two RF receiver circuit supplies
RFTX 0ff, 2.850 V 1.500 to 3.050 V. |RF transmitter circuits
RUIM1 0ff, 2.850 V 1.500 to 3.050 V|RUIM module #1
GP1 (CAM) 0ff, 2.850 V 1.500 to 3.050 V | Camera circuits
GP2 (MDDI) 0ff, 2.850 V 1.500 to 3.050 V. |MDDI circuits
GP3 (RUIN2) 0ff, 2.850 V 1.500 to 3.050 V| RUIM module #2
GP5 (AUX2) 0ff, 2.850 V 1.500 to 3.050 V| Auxiliary #2 analog circuits
Linear - 50 mA
SYNT 0ff, 2.850 V 1.500 to 3.050 V. |Tx VCO and PLL circuits
TCX0 On, 2.850 V 1.500 to 3.050 V| VCTCX0 and Rx VCO and PLL circuits
USB 0ff, 3.300 V 3.000 V to 6.100 V | Internal USB transceiver; not used off-chip
GP4 (AUXI) 0ff, 2.850 V 1.500 to 3.050 V| Auxiliary #1 analog circuits
Linear - MIC bias 0ff, 2.000 V|  1.7380, 1.93, 2.00 V Microphone bias

Table 3-3 Voltage regulator summary
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3.5.3 General Housekeeping

Housekeeping functions include an analog multiplexer with gain and offset adjustments;
system clock circuits; real time clock for time and alarm functions: buffered reference
voltage outputs; and over—temperature protection.

TCXO_IN Input from the handset VCTCXO

Control signal from MSM device that enables TCXO

TCXO_EN controller tasks.

TCXO_OUT Buffered and validated VCTCXO output clock signal

Connect the 32.768kHz crystal across these pins with

XTAL_IN capacitor from each pin to ground.

SLEEP_CLK Buffered 32.768kHz sleep clock signal;

AMUX_OUT Output of the analog multiplexer.

MPP_1 , . ) .
- These are multipurpose pins whose intended functions are the
first and second external inputs to the analog multiplexer.
MPP_2
MPP 8 This is a multipurpose pin whose intended function is a

selectable, buffered version of the internal reference voltages.

Table 3—-4 PM7540 general housekeeping pin description



3. TECHNICAL BRIEF

A. Analog multiplexer

B11
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M3
N1
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J2
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L1

The PM functions include a 16 to 1 analog multiplexer to select a single analog signal for
routing to the MSM device’s housekeeping analog to digital converter.

The sixteen multiplexer inputs are derived from five internal connections, six hardwired ex
ternal connections, and 22 MPPs that can be configured as multiplexer inputs.
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B. System clocks

The PMIC includes several clock circuits whose outputs are used for general housekeepi
ng functions and elsewhere within the handset system. These circuits include the TCXO
controller and buffers, RC oscillator, 32.768kHz crystal oscillator, SLEEP clock, and SMP

v

Figure 3—21 System clocks — functional block diagram
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3.5.4 User interface

The PM7540 IC supports common handset-level user interfaces. Three dedicated current

sinks are intended for driving the keypad backlight, the LCD backlight, and a camera

flash.

Alerting the handset user of incoming calls is supported with vibration and audio driver
circuits. A vibration motor driver, supports silent alarm. A two—channel speaker driver is a
vailable for audible alarms.

KPD_DRV_N is intended to drive the keypad backlight
LCD_DRV_N is intended to drive the LCD backlight

FLSH_DRV_N is intended to drive high—voltage, high—current white or blue LEDs often

used as a camera flash.

SPKR_IN_L_M
Minus and plus inputs to the left speaker driver circuit.
SPKR_IN_L_P
SPKR_OUT_L_M
Minus and plus outputs from the left speaker driver circuit.
SPKR_OUT_L_P
SPKR_IN_R_P
Minus and plus inputs to the right speaker driver circuit.
SPKR_IN_R_ M
SPKR_OUT_R_M
Minus and plus outputs from the right speaker driver circuit.
SPKR_OUT_R_P
VIDEO_IN Video amplifier output
VIDEO_OUT Video amplifier output.
VIB_DRV_N Vibration motor driver output
KPD DRV_N Programmable current sink intended to support keypad backlights.
LCD_DRV_N Programmable current sink intended to support keypad backlights.
FLSH_DRV_N Programmable current sink intended to support a camera flash strobe.
MPP 7 This is a multipurpose pin whose intended function is the programmable
- current sink intended to support general-purpose LED or backlight devices.

Table 3—5 PM7540 user interface pin description
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A. Current driver

The four backlight or LED driver are independently programmable. Three drivers are inten
ded for specific applications and are named accordingly:

KPD_DRV_N is intended to drive the keypad backlight

LCD_DRV_N is intended to drive the LCD backlight

FLSH_DRV_N is intended to drive high—voltage, high—current white or blue LEDs often
used as a camera flash.

VREG 5V

<
O

D
Supply V
+ + + + |
keypad LCD green or white or -~ -~ -~
backlight backlight red LEDs blue LEDs >> * = Zadd <l

Any MPP can be
configured as a _ _— _— — | Loads can be several
current driver. L12 E1 F1 HA1 parallel LEDs .
=3 = = =
>' = = =
& x x x
o o, o, o,
! = o T
5 = e 4
~
o
o
=
Current controls K1 s8I

Figure 3—22 Current driver

B. Vibration motor driver

The PM7540 IC supports silent incoming call with its vibrator motor driver. The vibrator dr
iver is a programmable voltage output that is referenced to VODD; when off, its output volt
age is VDD. The motor is connected between VDD and pin N2; the voltage across the m
otor is Vm=VDD- Vout where Vout is the PM7540 IC voltage at pin N2.

+1

Vibration
Vm motor x

WVout = WVDD - WVm | N2
ZI
—

(o -

QI

| %
s Voltage i ' [
source - ~

Figure 3—23 Vibrator motor driver
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C. Speaker driver

The PM7540 IC includes a stereo speaker driver with variable gain. The input can be conf
igured for mono differential or stereo single—ended operation. Each channel’s output is ¢

onfigured differentially, delivering 500mW to each 8—ohm speaker.
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Figure 3—24 Speaker driver
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3.5.5 IC-level interface

The PM7540 IC-level interface circuits include power—on circuits, the SBI, the interrupt
manager, a USB-OTG transceiver, and RUIM level translators.

KPD_PWR_N Connect to the keypad power button.

Connect this pin to MSM device's RESIN_N pin. During a
PON_RESET_N PMIC power—on sequence, this signal is driven low to
initial as MSM power-on reset.

Connect this pin to the MSM device's PS_HOLD output

PS_HOLD :
pin.
MPP_3 These two pins are multipurpose pins with the intended
function of recognizing a serial cable insertion and
MPP_4 initialing the power—on sequence.
SBST
SBCK 3-line SBI-—- data , clock and strobe signals.
For later MSM device: Single—wire SBI.
SBDT/SSBI
PMIC interrupt status is reported to MSM device using this
MSM_INT_N signal. Logic low signals that an interrupt event has

occurred.

Analog input used to sense whether a peripheral device is
USB_ID connected and if connected, to determine the peripheral
type. (Don’t use in the C570)

Plus line of the differential, bidirectional USB signal

Use_D_P to/from the peripheral device. (Don’t use in the C570)

Minus line of the differential, bidirectional USB signal

USB_D_M to/from the peripheral device. (Don’t use in the C570)

USB_OE_N USB output enable signal .(Don’t use in the C570)

Plus line of the digital differential, bidirectional USB signal

USB_DAT to/from the MSM device. (Don’t use in the C570)

Minus line of the digital differential, bidirectional USB

USB_SEO signal to/from the MSM device. (Don’t use in the C570)

Table 3—-4 PM7540 IC—level pin description
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MPP_11
(RUIM_M_IO) | This pair's intended configuration is the bidirectional RUIM 1/O
MPP_12 level translator.
(RUIM_IO)
MPP_9
(RUIM_M_CLK) This pair's intended configuration is the RUIM clock level
MPP_10 translator.
(RUIM_CLK)
MPP_5
(RUIM_M_RST) This pair's intended configuration is the RUIM reset level
MPP_6 translator.
(RUIM_RST)
These multipurpose pins are software configurable with the
following options:
@® Digital input
MPP_1 to @® Digital output.
MPP_22 @ Digital level translator
@® Analog input
@® Analog output
@® Current sink

VDD_ANA Input supply voltage for the MSMA linear regulator circuits.

VDD_C1_E Input supply voltage for core_1 and EBI_1 buck converter circuits.
VDD_C2_PA Input supply voltage for core_2 and PA buck converter circuits.

VDD_GP?2 Input.supply voltage for the MMC and GP2 linear regulator

circuits.

VDD_GP6 Input supply voltage for the BT linear regulator circuit.
VDD_MSME2 Input supply voltage for the EBI_2 linear regulator circuit.
VDD_MSMP Input supply voltage for the MSMP linear regulator circuit.

VDD_RF1 Input supp{y vgltage for the RF_RX1, RF_RX2, and AUX_1 linear

regulator circuit.

VDD_RF2 In'put'supply voltage for the RF_TX and GP1 linear regulator

circuit.

VDD_RUIM In'put'supply voltage for the RUIM_1 and RUIM_2 linear regulator

circuit.
VDD_L_SPKR Power supply for left speaker driver circuit.
VDD_R_SPKR Power supply for right speaker driver circuit.
VDD_TCXO Input supp[y vgltage for the TCXO, SYNT, and AUX_2 linear
regulator circuit.
VDD_WLAN Input supply voltage for the WLAN linear regulator circuit.

Table 3—-4 PM7540 IC—level pin description
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A. Power—on circuits and the power sequences

Dedicated circuits continuously monitor five events that might trigger a power—on
seqguence. If any of the five events occur these circuits power on the PMIC, determine
the handset’s available power sources, enable the correct source, and take the MSM
device out of reset.

The inputs to the power-on circuit (MPP3, MPP4, PS_HOLD, and KPDPWR_N) are basic
digital control signals and the only external output is PON_RESET_N.

Ly

KPDPWR N (in)

BAT FET N (ouf

VREG outputs

PON_RESET N (out)

PS_HOLD (in)

Operating state

must stay low atleast until PS _HOLD
is driven high by MSM device

AR el ] T
)

Figure 3—25 High—level power sequences timing diagram
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B. Serial bus interface (SBI)

The PM7540 IC allow two serial bus interface (SBI) implementations:

® A 3—-wire SBI that support earlier MSM devices

® An SSBI that supports later MSM devices.

In both case, the SBI provides efficient initialization, status, and control communications.
Configurable device parameters are set through SBI control registers, while many other
registers are available to report parameter settings, device status, and interrupt events.

C. Interrupt manager

The PM7540 interrupt manager receivers internal report on numerous functions and
conveys real—time and latched status signals to the MSM device, thereby supporting the
MSM device’s interrupt processing.

The interrupt manager is an embedded function that does not require |/O specifications.
All of its controls and output data accessed via the SBI.

D. Universal serial bus/on—the—go

The PM7540 includes an integrated universal serial bus/on—-the—go (USB-OTG)
transceiver on—chip. This transceiver operates at USB low speed (1.5Mbit/sec) and USB

full-speed (12Mbit/sec). It is complaint with USB 2.0 specification, and the OTG
Supplement.

E. RUIM level translators

All MPP pairs can be configured as RUIM level translators; three pairs are intended to be
used as level translators that interface the handset’'s MSM device to an external RUIM
module: MPP5/6, MPP9/10 and MPP11/12.
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—— MSM side
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Figure 3—26 RUIM level translators
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3.6 MSM7227 (U1)

1. Four integrated processors

ARM1136JF-S for application functions.

ARM926EJ-S for modem functions.

The low—power, high—performance QDSP5000 application digital signal processor.
The QDSP4000 modem digital signal processor.

2. Memory support
® 200MHz bus clock for DDR SDRAM.
® Dual-memory buses separating the high—speed memory subsystem (EBI1) from low—
speed peripherals (EBI2) such as LCD panels.
® 1.8V or 2.6V memory interface support
® NAND flash memory interface
® Boot from NAND/OneNAND

3. Air interface
® WCDMA: HSDPA, HSUPA, R99.
® GSM/GPRS/EDGE
® GPS position location: simultaneous—GPS and time—multiplexed GPS architectures.
® Bluetooth 2.1 EDR device.

4. RF and PM interfaces

5. MDD

6. Image processing

7. Video

8. Graphics
® 2D and 3D rendering
® 3.5M 3D-lighted triangles/sec
® Resolution support: up to WVGA
® Frame rate: (MPEG4/H.263 30fps@WVGA and H.264@15fps)
® 3D pixel fill rate: 133MP/sec.

9. Audio

® \Vocoder support

® Voice recognition, including speaker—independent digit dialing
® Acoustic echo cancellation.

® PureVoice Audio AGC.

® [nternal vocoder supporting 13Kbps Pure Voice.

® Standard MIDI with 16 voices.

® 7/2-tone CMX

10. Connectivity

High—speed on the go universal serial bus. (HS USB OTG)

Three universal asynchronous receiver transmitter (UART) serial ports.

Two data mover (DM) high speed UARTs (4Mbps)

USIM controller (via second or third UART)

USB-UICC

Four integrated 4—bit secure digital (SD) controller for SD/mini SD cards and SDIO
Transport stream interface (TSIF) for reception of digital mobile broadcast signals
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11. Internal functions
® Secure boot: protects against re—flashing attacks.
® Secure component framework
® Secure storage
® Unchangeable hardware |D unigue to each MSM device.

12. GPIOs
® The MSM7227 IC includes 133 general-purpose 1/O pins.
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3.6.1 MSM7227 architecture

The MSM7227 integrates multiple microprocessors on chip: two ARM processors and two D
SP processors.

B Modem subsystem
® ARM926EJ-S microprocessor
® QDSP4 (mDSP) processor

B Modem subsystem

® ARM1136JF-S microprocessor
® QDSP5 (aDSP) processor

Graphics Subsystem Apps Subsystem

ARM11 Subsystem Modem Subsystem

GRAPHI
ARM1136J8 MODEM
ARM 9 mDSP

SMI
EBI1

Inst
ata

D

cs VIDEO
== =4 ] jl 1

B e il =
LocallInterconnect . Locallnterconnect LocalInterconnect l Locallnterconnect .

( SMIGloballInterconnect >

< & = =~ =

x EBI1 GloballInterconnect ?

e

EBI1 Memory Controller SMIMemory Controller
(16-bit/32-bit, 128MHz DDR) (32-bit, 128MHz DDR)

Figure 3—27 MSM7227 high—level architecture
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A. Modem subsystem

The modem subsystem is defined as everything under direct or indirect control of the mode

m processor. It includes all blocks that provide modem functionality directly (such as WCD
MA modulation and demodulation, searching, GPS, GSM modulation and demodulation, etc.)

and all blocks that support primary modem functionality, such as that modem DSP, modem

AHB bus, sleep controller, interrupt controller, etc.
The MSM7227 modem subsystem consists of the following components:

B An ARM926EJ-S as the main modem processor.

B A modem-to—applications bridge that connects the modem subsystem to the application

subsystem

B A modem-to—peripheral bridge that connects the modem subsystem to the peripheral

subsystem.

B A modem DSP that controls the operation of the concurrent modem hardware blocks and

assists with symbol level processing of the physical layer traffic.

B A 64KB secure BOOT ROM containing the primary boot loader for the ARM926EJ-S

processor.

B An internal RAM used by the modem processor for interprocessor communication with the

applications.

B A security mode control (SMC) block containing, among other things, electrical fuses

(Q fuses) that are used to disable specific functionality.

B An always—on modem power manager block in the always—on power domain to control p

ower collapsing of the MSM7227 modem subsystem.
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Figure 3—28 MSM7227 Modem subsystem function block diagram
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B. Peripheral Bus

The peripheral bus enables bus masters to connect with numerous peripheral device and
lower bandwidth memories both within and external to the MSM7227 IC, thereby offloading t
he buses to the stacked memory interface (SMI) and external bus interface a (EBI1).

Five bus masters are supported: the modem processor, applications processor, application
s data mover, applications DSP, and the mobile display processor (MDP). The peripheral
bus slave devices exist within the bus subsystem, applications subsystem, and graphics

subsystem.
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Figure 3—-29 Peripheral bus connection diagram
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C. Application Subsystem

The MSM7227 application subsystem consists of the following components.

B An ARM1136 as the main application processor, with its supporting watchdog, clock and

timers.
BAnN applications—to—modem bridge that connects the application subsystem to the modem

subsystem.

BAnN application—to—peripheral bridge that connects the application subsystem to the periph
eral subsystem.

B An application DSP, the QDSP5 with 128KB of memory that handles applications such as
vocoder, video and graphics.

B A dedicated application data mover.

BMConnectivity blocks that support various applications such as USB.

m Two MDDI host blocks and the MDP block that support various LCD display.

mVideo blocks such as an MDDI client, video front—end and TV out to support camera and

other video functions.

Apps Processor

w = 2
N Subsystem S c < = = §
o[22 ©||&
<‘;:’> A @ ARMIT || B ||=& g2
wrapper ©
o] S llzm z c s =3 § ool o
% g 5 = ;E; Config @ ;:% g %‘ 8 % E 2 §
a 3 ow E ot =4 § § ==0 =
Peripheral
Fast peripheral bus bridge Slow peripheral bus
Codec
¢ Primary External Parallel
MDDI MDDI UsB TV Qut camera
interface interface interface interface nterface MDDI
Codec
interface T T T T { | ¢ ¢
A MDDI MDDI MDDI
v host 1 host 2 USB-OTG TV Out MDP Apps DM VFE |= client
ADSP A
gl [ S E &K S N ! {
Y Y \
Arbiter Apps Subsystem
Y ¢ Y Y Y

K ) AXI| arbiter, buffer, and router

Figure 3—30 Application subsystem block diagram
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D. AXI buses: EBI1

To satisfy the requirement of high performance data transfer, a 64—bit advanced extensible
interface (AXI) bus is used as a standard bus interface between the bus masters and slaves.
The bus masters are connected to the external high—speed memory interfaces, EBI1.
The various MSM7227 bus masters that can access the high speed memory interfaces
via the AXI buses.

Applications subsystem

Graphics
& Video S5

masters

MDP

20z ¢

2191 >

[13] = .

I Six
masters

:
.
:

aDSP

1 bus

Applications processor

subsystem (ARM11)

e — —— —— —

==

(o

Write

[Modem Subsystem |
1%

g [o§]l

F""

ARMS § 8|

|

SENE

Loc

Local interconnect

Local interconnect

Local interconnect

N

AXI bus

DDR SRAM
memory controller

EBN

Figure 3—31 AXI| bus connection diagram
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3.6.2 Memory Support

The MSM7227 IC provides two categories of memory interfaces: high—speed and low—speed.
High—speed interfaces are needed for the multiple on—chip ARM processors, high—performa
nce graphics, and video applications. The low—speed interface supports memory devices
such as NAND flash and asynchronous SRAM, peripheral devices such as LCD, and the

FLO receiver for multicast reception.

To support the high bandwidth, high density, and low latency requirements of the advanced
on—chip application, the MSM7227 IC has a 64-bit high—speed, high—performance memory
slave interfaces: the external bus interface 1 (EBI1).

The MSM7227 includes the low—speed EBI2 to support peripheral devices, more memory
devices, and the FLO receiver for multicast reception.

A[31:0]=0 x FFFF FFFF CS N mapping for EB12:
A[31:0]=0 x FFFF 0000 Modem ARM Boot ROM (64 KB) EBI2_CS5_N = LCDC or SRAM
EBI2_CS4_N = LCDC or SRAM
A[31:0]=0 x FFFF 0000 EBI2_CS1_N = NAND, OneNAND
Modem ARM IRAM (4 KB) EBI2_CS0_N = NAND, OneNAND
A[31:0]=0 x FFFE F000
s RESERVED Reserved | OX BFFFFFFF
A[31:0)=0 x F000 0000 ——
EBI2_CS7_N (256 MB) MSS_AHB_REGS
A[31:0]-0 x E000 0000 0x B820 0000
HDLC
EBI2_CS6_N (256 MB) 0x B810 0000
A[31:0]=0 x D000 0000 MSS Periph
App ARM peripherals (256 MB) DSP 0x B300 0000
e 0x B100 0000
A[31:0]=0 x C000 0000 e —
Modem Sub tem (256 MB Enc B 0x 804010000
odem Sub - system
ymam L ) nEu 0x B030 0000
A[31:0]=0 x B0O0O 0000 Dec Burst 0x B020 0000
Unused
Shared Peripherals (256 MB) nuse 0x BO10 0000
e ox 5000 D0DD
A[31:0]=0 x A000 0000 X
EBI2_CS5_N (64 MB)
A[31:0]=0 x 9C00 0000 - Ox AFFF FFFF
EBI2_CS4_N (64 MB) > 0x AC00 0000
A[31:0]=0 x 9800 0000 Unused 0x AB0O 0000
EBI2_CS3_N (64 MB) Periph Registers Ox A800 0000
A[31:0]=0 x 9400 0000 ie==s
EBI2_CS2_N (64 MB) 0x AOF0 0000
A[31:0]=0 x 9000 0000 Periph Bus Cfg 0x AOEO 0000
EBI2_CS1_N (64 MB) EBI2/LCD Cfg | ox A0DD 000D
A[31:0]=0 x 8C00 0000 Crypto Engine 0x AOCO 0000
EBI2_CSO_N (64 MB) NAND CTL 0x ADAD D000
A[31:0]=0 x 8800 0000 *
RESERVED Unused 0x A0S0 0000
USBH 0x A0S0 0000
A[31:0]=0 x 8004 0000 po— SDCa 0x AO70 0000
sSDC3
A[31:0]=0 x 8000 0000 e 0x A060 0000
0x A050 0000
A[31:0]=0 x 7000 0000 — 0x 7040 0000
B101=0x HAHIZD 0x A030 0000
RESERVED A 0x A020 0000
A[31:0]=0 x 6000 0000 TSIF
0x A010 0000
GRP
A[31:0]=0 x 5000 0000 0x A000 0000
A[31:0]=0 x 4000 0000
A[31:0]=0 x 3000 0000 EBI1_CS1_N (512 MB)
CS_N mapping for EBI1:
A[31:0]=0 x 2000 0000
EBI1_CS1_N = DDR SDRAM
EBI1_CS0_N = DDR SDRAM
A[31‘0]=0x1000 0000 EBI1 CSO0 N (512 MB)
A[31:0]=0 x 0000 0000

Figure 3—32 MSM7227 memory map
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A. High—speed memory interface (EBI1)

B General EBI1 features include:

® Support for only low—power memories at 1.8V I/O power supply voltage
® AXI bus frequencies up to 200MHz

® DDR SDRAM clock rates from 9.6MHz to 200MHz
® A 16/32 bit static and dynamic memory interface

B EBI1 connections include:
® Two—16 bit address bus
® One—32 bit bidirectional data bus
® Other bus signaling
® Data strobes, data masks, clocks, chip selects, enable, etc.
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B. Pins Description.

PIN Symbol Description

W22 EBI1_ADR_13

AC26 EBI1_ADR_12

V23 EBII_ADR_11

AB26 EBI1_ADR_10

AB25 EBI1_ADR 9

AA23 EBI1_ADR_8

AA25 EBII_ADR_7

Y26 EBI1_ADR 6

Y23 EBI1_ADR_5

T17 EBI1_ADR 4

Y22 EBI1_ADR 3

W23 EBI1_ADR 2

AA26 | EBII_ADR 1

V20 EBI1_ADR 0

28bit EBI1 address bus.
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PIN Symbol Description

J26 EBI1_DQ31
K20 EBI1_DQ30
J20 EBI1_DQ29
J23 EBI1_DQ28
122 EBI1_DQ27
K19 EBI1_DQ26
K26 EBI1_DQ25
L22 EBI1_DQ24
L19 EBI1_DQ23
L23 EBI1_DQ22
L20 EBI1_DQ21
MI19 EBI1_DQ20
L26 EBI1_DQ19
M26 EBI1_DQ18
M22 EBI1_DQ17
M23 EBI1_DQ16
N26 EBI1_DQ15
N19 EBI1_DQl4
N20 EBI1_DQ13
P26 EBI1_DQ12
R26 EBI1_DQI11
P19 EBI1_DQI10
R25 EBI1_DQ9
T26 EBI1_DQ8
R22 EBI1_DQ7
R23 EBI1_DQ6
R20 EBI1_DQ5
T23 EBI1_DQ4
T22 EBI1_DQ3
U25 EBI1_DQ2
U23 EBI1_DQl
U22 EBI1_DQO

32bit EBI1 DATA bus.
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PIN Symbol Description
H26 EBI1_DQS3
L25 EBI1_DQS2
EBI1 data strobes
P20 EBI1_DQS1
U26 EBI1_DQS0
J25 EBI1_DM3
M20 EBI1_DM2
EBI1 data masks
N25 EBI1_DMI1
V26 EBI1_DMO
W26 EBI1_DCLK
Differential clock for DDR SDRAM
W25 EBI1_DCLKB
V19 EBI1 BAO N DDR bank address
AC25 EBI1_BA1_N DDR bank address
U19 EBI1_CS1_N
DDR SDRAM chip select
U20 EBI1_CSO_N
R19 EBI1_CKE1
DDR clock enables
T19 EBI1_CKEO
T20 EBI1 RAS N DDR Row select
N17 EBI1_CAS_N DDR Column select
AB23 EBI1 WE N Write enable
AD26 EBI1_OE_N Output enable
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3.6.3 Low—speed memory interface (EBI2)

The external bus interface 2 (EBI2) is the second of two MSM7227 external memory interfac
e. EBI2 provides the interface for slow peripheral devices such as LCD, NAND flash memory,
and the FLO receiver.

B EBI2 feature include:
The MSM7227 EBI2 interface supports asynchronous memory devices such as FLA
SH and SRAM (16bit and 8bit). Page mode is NOT supported.

® Programmable wait states for access, hold, and recovery on all chip selects.

® Bus sizing operations allow WORD, HWORD, and BYTE accesses to 16 and 8 bit me
mory.

® Insertion of recovery/turnover wait states (RECOV_CYCLES) to the beginning of the ¢
urrent chip select access when the previous access was a read to a different chip sel
ect, or a when the current access is a write and the previous access was a read to th
e same chip select.

® Addressing to chip select assertion setup wait states (ADDR_CS_SETUP) at the begin
ning of the access.

® RD_ACTIVE and WR_ACTIVE define the minimum assertion time for read and write res
pectively.

® Since the RECOV_CYCLES and ADDR_CS_SETUP wait states are applied at the begin
ning of the access, only the field with the greatest number of wait states take effect.

® Hold time between WE_N rising and the address/CS_N/data signals changing (WR_C
S_HOLD wait states), as required by specific type of peripherals. The mini value is RD
_CS_HOLD=0.

® Supports byte—addressable 16 bit device (UB_N and LB_N signals).

The EBI2 interface not only supports memory devices, but can be used for parallel, port
mapped LCD. The related features include:

® Support for both Motorola and Intel timing types (24bit, 18bit and 16bit)

® Bus sizing operations allow 18bit write accesses to an 18 bit LCD interface, WORD a
nd HWORD accesses to parallel 16 bit data parallel interface, and WORD, HWORD, an
d BYTE access to parallel 8 bit data interface.

® System WORD, HWORD, and BYTE accesses to 16 bit and 8 bit wide devices on all
chip selects.

® Support for 18 bit wide device is write mode only.

® Access times of up to 2000ns (at 66MHz AHB bus speed)

® Specific to Intel Interface mode

® £BI2 |/O are compatible with either 1.8V or 2.6V pad power supply voltage.

® The EBI2 supports any generic external peripheral whose interface timing is similar to
asynchronous memories.

B EBI2 connections

® 20 bit address bus

® 16 bit bidirectional data bus

® Chip selects, enables, etc.
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A. Pins Description.

PIN Symbol Description
B18 EBI2_ADR9 Reserved
B25 EBI2_ADRS Reserved
F21 EBI2_ADR7 Reserved
B20 EBI2_ADR6 Reserved
F20 EBI2_ADRS Reserved
H17 EBI2_ADR4 Reserved
E20 EBI2_ADR3 Reserved
C20 EBI2_ADR2 Reserved
C18 EBI2_ADRI1 Reserved
F18 EBI2_ADRO Reserved
B21 EBI2_DATAIS

B22 EBI2_DATA14

C21 EBI2_DATAI13

E21 EBI2_DATAI12

C22 EBI2_DATAI11

C24 EBI2_DATAI0

E26 EBI2_DATA9

B24 EBI2_DATAS 16 bit data bus
F25 EBI2_DATA7

C26 EBI2_DATA6

D26 EBI2_DATAS

C23 EBI2_DATA4

B23 EBI2_DATA3

C25 EBI2_DATA2

D25 EBI2_DATAL1

E23 EBI2_DATAL1
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PIN Symbol Description

L16 EBI2_LB_N NAND flash address latch enable
C19 EBI2_UB_N NAND flash Command latch enable
H19 EBI2_WE_N NAND flash Write enable

B19 EBI2_OE_N NAND flash Read enable

H20 EBI2_CS7_N Chip select

J18 EBI2_CS6_N Chip select 1st LCD

J17 EBI2_CS5_N Chip select

H23 EBI2_CS4_N Chip select

F22 EBI2_CS1_N Chip select 2nd NAND

F23 EBI2_CSO_N Chip select 1st NAND

G25 EBI2_BUSYO_N Busy signal 1st NAND
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3.6.4 Housekeeping ADC

The MSM7227 device has an on—chip 12 bit analog to digital converter (ADC) that is availabl
e for digitizing analog signals representing parameter such as battery voltage, temperature,

and RF power levels. These parameters support handset—level housekeeping functions—vari
ous tasks that must be performed to keep the “house”, or handset, in order. Thus the term h
ousekeeping ADC (HKADC) is used. The ADC is also fro touch screen purpose and hence is
named the TSHKADC.
The MSM7227 TSHKADC is a 12 bit successive approximation circuit. The resolution of ADC
is programmable and can operation in one of the following mode: 12 bit, 10 bit or 8 bit. The
ADC will operate in 8 bit and 10 bit mode during housekeeping applications and will operate

in 12 bit mode only during touch screen application.

12-bit successive
approximation ADC

samples the selected voltage and

g-channel analog holds it until end of conversion

®

multiplexer
o gkamo VREG_MSMA = VDD _A = reference voltage
available as HKAIN /
general purpose  — O VDD_A @
3 HKADC 'nlputﬁ HKAINZ | output is latched and
genera @ available at this register
purpose inputs >|3 Lo 5 REE o g
sy —E sample A 12-bit -
o 2 andhoid [ | — ADC |
from the touch | 0 TS _UR E oLk
screen pansl o @
5 touchscreen DL‘ | EOC = end of conversion; signals
inputs WIFER that the result is ready to read
N TCXOM
If touchscreen is not '::Tt;';; TCXO/8
supported, these 5 . TCHOME
b d 35 GP 1 input for ToXOME
can be used as internal use

Although other clocks are available, TCXO0/8= 2.4 MHz

is the default and the only value expected to be used

Figure 3—33 HKADC function block diagram
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3.6.5 MDDI and MDP

The mobile display digital interface (MDDI) is used for communications between the
MSM7227 IC and display devices and/or a camera. A mobile display processor (MDP) is
also provide a hardware accelerator that improves processing speeds and expands
compatibility to include the EBI2 parallel interface.

A. MDDI

The MDDI is a cost effective, low power solution that enables high—speed short range com
munication between the MSM and either display devices and/or a camera using digital pack
et data links. MDDI simplifies the interconnection, reduces its cost, and improves reliability.

The devices connected by the MDDI link are called the host and client. Data going from the
host to the client travels in the forward direction, and data from the client to the host travels
in the reserve direction. The host always drives the strobe to the client, even when reserve d
ata packets are sent. Data can flow in both the forward and reverse directions over the data
pairs, although the host is always the master of the data link.

When interfacing to an LCD, the mobile device is the MDDI host and is the master of the co

mmunication link. When interfacing to a camera, the mobile device is the MDDI client and th
e camera is the host (and master of the link).

1. Pins Description.

PIN Symbol Description

ADI3 | MDDI_P_STB_N
AEI13 MDDI_P_STB_N

LCD differential strobe pair

ADI14 | MDDI_P_DATA_N
AE14 | MDDI_P_DATA_P

LCD differential data pair

AGI5 | MDDI_C_STB_N
AHI5 | MDDI_C_STB_P

Camera differential strobe pair

AGl4 | MDDI_C_DATAO_N
AHI14 | MDDI_C_DATAQ_P

Camera differential data pair 0

AGI13 | MDDI_C_DATAI_N
AHI13 | MDDI_C_DATAIL_P

Camera differential data pair 1

AB14 | MDDI_E_STB_N
AAl4 | MDDIE_STB_P

Peripheral differential strobe pair

AAl5 | MDDI_E_DATA_N
AB15 | MDDI_E_DATA_P

Peripheral differential data pair

ADI15 VDD_MDDI MDDI power supply

AEIL5 VSS_MDDI MDDI ground
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3.6.6 Image Processing

There are two major functional blocks with the MSM7227 |C’s image processing feature: the
camera interface and TV out (or video out) interface.

A. Camera interface

The camera interface is intended for direct connection of a camera sensor to the MSM7227
device. It is used primarily in Qcamera, Qcamcorder, Qtv, and Qvideophone application. Th
e MSM device will accept raw Bayer pattern data, execute the required image processing, a
nd prepare the image for capture or transmission. The MSM device is also capable of suppo
rting a YUV 4:2:2 input from the sensor.

A.1 CAMIF connections

Camera interface connections include:

B 12bit data bus for the pixel data information

B Horizontal and veritical synchronization signals

B Two—wire 12C bus as a control path between the MSM device and the camera module.

B dedicated master and pixel clock signals.

B two hardware-controlled synchronous control outputs (fro shutter and flash)

B two pairs of hardware—controlled asynchronous control output (for auto—focus motors an
d zoom).
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are used (D[11:4] or D[11:2]), with the least significant bits
available for other purposes (user definable GPIOs).

pads with equal skew (equal line lengths — no lagging bits).

precise control of a mechanical shutter or strobe flash.

¢ \When using 8-bit or 10-bit data, only the most significant bits

« PCB layout must ensure that all data signals reach the MSM

SYNC_TIMERSs — not used in this example, although up to 2 bits are
available with proper GPIO configuration. If used, this bit is controlled by
the VFE and synchronized to the beginning of the frame. It is meant for

CAM_DATA 0 F—

Example CAMIF: to Samsung Semco 269-41248-0541 VREG_MSMP
I’C bus with pull-up resistors on MSM-side;
pull-ups not required on sensor-side. GPIO_61 — 1°C data
o Auxiliary 1°C bus could also be used (GPIO_95 and GPIO_96),  [2C_SDA o L
but only if the SECURE_BOOT fuse is blown (otherwise GPIO 60
GPIO_95 is required as BOOT_SCUR). 12C SCL D IC clock
« If a non-°C protocol I/F is required (such as SPI), then -
designers need to implement the interface in software.
GPIO_14 — V sync
CAM_VSYNC and CAM_HSYNC — vertical and horizontal CAM_VSYNC_IN =
synchronization signals from the camera module GPIO_13 4 — H svnc
e Used for active physical synchronization (APS). CAM_HSYNC_IN L Y
e The MSM CAMIF hardware tracks these inputs and |
uses them for internal frame synchronization. GPIO 15
CAM MCGLK & Il Master clock
CAM_MCLK — master clock signal provided by MSM. o
CAM_PCLK — this pi prio_12 A i
| | — this pixel clock (up to 96 MHz) from the CAM PCLK T 1 WA—t- Pixel clock
camera module is used to latch the data into the MSM. - T DNI T DNI
CAM_RESET - this signal can be used for sensor reset; any GPIO_89 [l RESET
free GPIO can be used for this purpose, as long as the CAM_RESET '—'\
correct software mechanism is applied. ‘ I_I__-—-——"' Filtering &
toffrom ., LI protection
MSM I/O pads |
| |
|
status & | 1 CAM_DATA! 1 (1 D9
—»  control : < Cis .
F GPIO_10 — i=]
interface : CAM_DATA 10 ] D8 o
GPIO_9 — E
: CAM_DATA o [t L b7 S
| GPIO_8 — ©
: CAM_DATA 8 [ Ll D6 2
GPIO_7 ©
I — 0 I} D5 O
ggﬂ)ll: 4_:_ﬁmm g CAM_DATA 7 L
GPIO_6 —
: CAM_DATA 6 & Ll D4
GPIO_5 —
: CAM_DATA 5 1 L D3
| GPIO_4 —
: CAM_DATA 4 [t Ll D2
output camera GPIO_3 —
VFE—— | ifer | data CAM_DATA3 [ L D1
1 GPIO_2 — Do
CAM_DATA[11:0] — the MSM provides 12 data bits, supporting CAM_DATA 2 o I
8-, 10-, or 12-bit sensors. 10-bit is shown in this example . GPIO 1
e Data is latched into the MSM on the rising or faling PCLK  sam DATA 4 (| power & .
edge (user selectable). _GPIO_O ground pins

ASYNC_TIMERSs — not used in this example,
although up to 2 pairs (4 bits) are available with

proper GPIO configuration. If used, this pair is
controlled independently by the VFE and not
synchronized to the frame. It is meant to control

motors for auto-focus and/or zoom control.

Figure 3—34 Parallel camera interface connections
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A.2 Pin Description

PIN Symbol Description

M8 | CAM_DATA[11]

M7 | CAM_DATA[10]

L8 | CAM_DATA[9]

M1 | CAM_DATA[8]

N8 CAM_DATA[7]

L5 | CAM_DATA[6]

Parallel camera interface pixel data input
N7 CAM_DATA[5]

L7 | CAM_DATA[4]

M5 | CAM_DATA[3]

M4 | CAM_DATA[2]

L2 | CAM_DATA[1]

M2 | CAM_DATA[0]

P5 CAM_PCLK Clock pixel input: data, vsync, and hsync signals

P11 CAM_HSYNC_IN Parallel camera horizontal sync input

M11 CAM_VSYNC_IN Parallel camera vertical sync input

N11 CAM_MCLK Synchronization clock for sensors without their own
T11 AUX_I2C_SCL Aucxiliary 12C clock
N5 AUX_I2C_SDA Auxiliary 12C data
154 CAM_MRST Software-controlled camera reset control signal
AD1 SYNC_TIMER1 Camera control, synchronous timer output 1
AB20 SYNC_TIMER2 Camera control, synchronous timer output 2

AD17 | ASYNE_TIMER1A | Camera control, asynchronous timer output 1

AB17 ASYNC_TIMER1B | Camera control, asynchronous timer output 1

AE19 ASYNC_TIMER2A | Camera control, asynchronous timer output 2

AA19 ASYNC_TIMER2B | Camera control, asynchronous timer output 2
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3.6.7 Audio

The MSM7227 audio front comprises the stereo wideband codec, PCM interface, and

additional DSP audio processing.
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A

. Audio connections

MSM7227 audio connections fall primarily into seven categories:

Microphone inputs
Auxiliary input

Line inputs

Earphone outputs

Stereo headphone outputs
Auxiliary output

Line outputs

Stereo headphones with capless driver

HPH_R L}

HPH_REF [}

-

HPH_L [}

Note filter / bypass capacitors throughout

GPIO_92 O

<H

MONO_STEREQ_HS_N

GPIO_93

GPI10s configured as
headset detection inputs

ESD protection

AUDIO_CABLE_DET_N
MIC_BIAS

<

Bias voltage for electric condenser
microphones; 1.8 V at 1 mA

<HH <HH <HH

<

— 8

MIC2P [} Il

MIC2N 1:|—“—‘5

Note DC-blocking
capacitors throughout

Second microphone
input supports headset

"

<HH

12

Aud

MIC1P [} }

MICIN [} |

First microphone input
supports handset

—H—

EAR1_OP [

Earpiece output
supports handset

HH <HH

£

GND

HPH_R

HPH_L

LINE_R

NC

MIc2
CASE

CASE

o

connector

Handset
microphone

Earpiece

L]

EARI_ON [

LINE_R_IP [—X |ine inputs not used; leave unconnected

LINE_R_IN [}—X

=

| ESD protect | | ESD protect |

<HHH

LINE_L_IP O—X Line inputs not used; leave unconnected
LINE_L_IN O—X
PM7540 VDD_L_SPKR l
CCOMP |:|—_L — LT VPH_PWR
LINE_OP ; I | SPKRIN_L_P SPKR_OUT_L_P |
c T > T T

i
L |
AUXOUT —3¢ | SPKR_IN_L_M

AUXIP D—|

AUXIN D_”w

LINE_ON O "_

s

Line output (+)is used as
the far field speaker source

SPKR_OUT_L_M [

Output (+) RC required for stability =
VDD_R_SPKR |

|| SPKRIN_R_P SPKR_OUT_R_P |

| >

SPKR_OUT R_M |

[ SPKR_IN_R_M

o

VPH_PWR

ESD protect

PMIC provides speaker
driver for high -power audio

Figure 3—36 Analog codec front end with audio connections

HPH_REF

MONO_STEREQ_HS_N
HS_DET_N

CABLE_DET_N

=)

Far field speaker

Just one far field speaker
is used in this example
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3.6.8 Connectivity

The MSM7227 supports many interfaces that provide handset users with connectivity to othe
r people and data systems.

B Keypad interface

MMC/SD/SDIO

High—speed USB

UARTSs

USIM

uSB-UICC

transport stream interface for digital mobile broadcast
Touchscreen

|2C interface

A. Keypad interface

The MSM7227 provides a keypad interface that supports up to 6X6 or 7X5 keypad matrices.
One set of MSM pins is connected to the keypad’s columns and is used for sensing; anothe
r set of pins is connected to the keypad’s row and is used for driving. The sensed columns r
eveal when any keypad button is pressed, and then the rows are driven to determine precise
ly which keypad button was pressed.

@ Any keypad button press is detected by ORing all column signals together
using a set of KEYPAD pins (such as KEYPAD[5:0] as shown below).
- Before a keypad button is pressed , all rows are driven low .
- When a keypad button is pressed , its corresponding
column is pulled low (since all rows are low).
- The KEYSENSE_INT signal is asserted whenever any e
keypad button, from any column, is pressed.

KEYPAD_11
GPIO[31]
KEYPAD_10
GPIO[32]
KEYPAD_ 9
GPIO[33]
KEYPAD_ 8
GPIO[34]
KEYPAD_7
GPIO[35]
KEYPAD_6
GPIO[36]

0

{1

&

0
Output signals to drivers

0

&A AA AA

Y

All column inputs are
pulled high internally .

b
g

AN
AN
VvV
AN
vVV
AN
VvV
AA
VvV
AA
Yvy

KEYPAD_5
GPIO[37]
KEYPAD 4
GPI0O[38]
KEYPAD_3
GPIO[39]
KEYPAD_ 2
GPI0O[40]

KEYPAD_1
GPIO[41]

KEYPAD_O
GPIO[42]

]

i}

0}

©

@SENS&M

@ When the interrupt signal is received , the MSM begins scanning the keypad .

0

Sensed input signals

1

1

- During a scan, each row is sequentially driven low , one at a time. @

- As each row is driven low, the columns are sensed .
- The precise keypad button being pressed is revealed when that @
button's column reads low while that button's row is driven low.

Figure 3—37 6 X 6 matrix
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B. Pin Description

PIN Symbol Description

AH20 Keypad[11] Driven keypad line

AA20 Keypad[10] Driven keypad line

AE20 Keypad[9] Driven keypad line

AD20 Keypad[8] Driven keypad line

AG22 | Keypad[7] Driven keypad line

AE26 Keypad[6] Configurable keypad line: driven or sensed
AH22 Keypad[5] Configurable keypad line; driven or sensed
AD21 Keypad[4] Sensed keypad line

AE22 Keypad[3] Sensed keypad line

AB21 Keypad[2] Sensed keypad line

AG23 | Keypad[1] Sensed keypad line

AB22 Keypad[0] Sensed keypad line
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C. MMC/SD/SDIO

A secure digital (SD) memory card is a flash—based memory card specifically designed to m
eet the security, capacity, performance, and environmental requirements inherent to newly e
merging audio and video consumer electronic devices. The physical form factor, pin assign
ments, and data transfer protocol are forward—compatible with the multimedia card (MMC)

while including some enhancements.

SDCC
interrupts

DM
Req/Ack

AHB
interface

o

P

4P

Interrupt SDCC D[30]
CMD
DM Ifc Host
CLK
Slave

Figure 3—38 SDCC architecture

D. Pin Description

SD/MMC

PIN Symbol Description
SDCT

AA1T SDC1_DATA[3] SDC1 data bit #3

AH8 SDC1_DATA[2] SDC1 data bit #2

V13 SDC1_DATA[1] SDC1 data bit #1
AD11 SDC1_DATAIO0] SDC1 data bit #0
AE10 SDC1_CMD SDC1 command and response bit
AB11 SDC1_CLK SDC1 clock
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B Pin Description

PIN Symbol Description
SDC2
AA13 | SDC2_DATAI[3] SDC2 data bit #3
AE12 | SDC2_DATAI[2] SDC2 data bit #2
V15 SDC2_DATAI1] SDC2 data bit #1
V14 SDC2_DATAIO0] SDC2 data bit #0
AA12 SDC2_CMD SDC2 command and response bit
AE11 SDC2_CLK SDC2 clock
SDC3
AB16 | SDC3_DATAI3] SDC3 data bit #3
AE16 | SDC3_DATAI[2] SDC3 data bit #2
V16 SDC3_DATAI1] SDC3 data bit #1
AD16 | SDC3_DATA[O0] SDC3 data bit #0
AG16 SDC3_CMD SDC3 command and response bit
AA16 | SDC3_CLK SDC3 clock
SDC4
AE17 | SDC4_DATAI[3] SDC4 data bit #3
AA18 | SDC4_DATAI[2] SDC4 data bit #2
AG18 | SDC4_DATAI1] SDC4 data bit #1
V17 SDC4_DATAIO0] SDC4 data bit #0
AB24 SDC4_CMD SDC4 command and response bit
AB25 | SDC4_CLK SDC4 clock
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E. USB

The universal serial bus (USB) is an interconnection standard widely supported by the electr
onic industry. The USB 2.0 spec defines data rates as low—speed (1.5 Mbps), full-speed (1
2 Mbps) and high—-speed (480 Mbps).

The MSM7227 device contains a new USB high—speed function that is based on a embedde
d UTMI+core with a UTMI+ low pin interface (ULPI) compatible port. The MSM device’s ULPI
interface connects to an external ULPI PHY chip to complete the design. The ULPI core em
bedded in the MSM along with the PM7540 and a USB high—speed PHY IC provide support f
or the high—speed interface.

F. Pin Description

PIN Symbol Description

K1 USBH_CLK Input clock from PHY

U7 USBH_DIR antrols the direction of USBH_DATA. When high , data is drive
n into the MSM.

V12 USBH_NEXT Used by the PHY to throttle data.

o [ ussrisror | Somel o e ot 5 tarit pctet o eitr v oo

L14 USBH_DATA[7] Bi—directional data pin

L13 USBH_DATAI6] Bi—directional data pin

L12 USBH_DATAI5] Bi—directional data pin

K8 USBH_DATA[4] Bi—directional data pin

K7 USBH_DATA[3] Bi—directional data pin

K5 USBH_DATAI[?2] Bi—directional data pin

K4 USBH_DATA[1] Bi—directional data pin

M12 USBH_DATAI0] Bi—directional data pin




3. TECHNICAL BRIEF

G. Universal Asynchronous Receiver Transmitters

The MSM7227 is capable of providing up to four Universal Asynchronous Receiver Transmitt
er (UART) ports. Each MSM7227 UART communicates with serial data ports that conform to
the RS—-232 interface protocol.

Support for three UART interfaces in parallel with the following requirements:

B UART1: High speed, maximum of up to 4Mbps using the UART1DM data mover interface
and up to 230 kbps for data services using the UART1 interface

B UART2DM: high speed maximum of up to 4Mbps using the data mover interface

B UART2: Maximum speed of 115 kbps

B UART3: Maximum speed of 115 kbps

Transmit Channel
» Tx FIFO
Parallel
Tx data parallel
8-bit data FIFO control
< {J CTS N
Tx control module
{1 TX_DATA
serial data out
Cctl | Stat
8 Y ;
8 IEeglhstersI .
Q Channel X Chaqpe =
T [T -~ —>
£ A controller Tx channel &
Bit rate %) Interrupts =
=)
generator m A o Stat CLK & BRG
f @ Y serial data in
5 {1 RX_DATA
S Rx control module
Clock 3 »{] RFR_N
generator parallel FIFO control
8-bit data
Parallel
i RiH Rx FIFO
Clock .
sou"rﬁes Receive Channel

Figure 3—39 UART functional block diagram



3. TECHNICAL BRIEF

H. Pin Description

PIN Symbol Description

UART1 or UART1DM
AA10 UART1_RFR_N Ready for receiving
AG6 UART1_CTS_N Clear to send
AB9 UART_RX_DATA Receive serial data input
AA9 UARTI1_TX Transmit serial data output

UART2DM
AE17 UART1_RFR_N Ready for receiving
AA18 UART1_CTS_N Clear to send
AG18 UART_RX_DATA Receive serial data input
V17 UARTI1_TX Transmit serial data output
UART3
AD8 UART1_RFR_N Ready for receiving
AHG6 UART1_CTS_N Clear to send
AE8 UART_RX_DATA Receive serial data input
AD9 UARTI1_TX Transmit serial data output
UART4

AC24 UART1_RFR_N Ready for receiving
AE28 UART1_CTS_N Clear to send
AC25 UART_RX_DATA Receive serial data input
AD25 UARTI1_TX Transmit serial data output
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l. USIM

The MSM7227 supports USIM interface. The PM7540 is recommended for implementing
USIM interface. The PM7540 can support dual voltage cards (2.85V and 1.8V) and will perfo
rm all the necessary voltage translations to interface to the MSM7227 USIM slots.

J. Pin Description

PIN Symbol Description
UIM1

AD8 UIM_CLK Clock to the module

AHG6 UIM_RESET Reset to the module

AES8 UIM_PWR_EN Power enable to the module

AD9 UIM_DATA Data to/from the module
Uim2

AC24 | UIM2_CLK Clock to the module

AE28 UIM2_RESET Reset to the module

AC25 UIM2_PWR_EN Power enable to the module

AD25 | UIM2_DATA Data to/from the module
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K. 12C interface

[2C is a two—wire bus for inter—IC communication that supports any IC fabrication process.
Two wires, serial data (SDA) and serial clock (SCL), carry information between the connecte
d devices. Each device is recognized by a unigue address and can operate as either a tran
smitter or receiver, depending upon the device function.

B Pin Description

PIN Symbol Description

Primary 12C bus

Vi1 [2C_SCL |2C serial clock (primary)

Y7 [2C_SDA I12C serial data (primary)
Auxiliary 12C bus

N5 AUX_I2C_SCL 12C serial clock (auxiliary)

T11 AUX_I2C_SDA |2C serial data (auxiliary)
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3.7 MCP memory

MCP memory: 4Gb NAND flash + 2Gb LP-DDR SDRAM

B NAND Flash

6 EBI2_DATA[0:15] <<>H

Il//OOO7— Data input/output (X8 / X16)
:;8?; Data input/output (X16)

AL Address latch enable

CL Command latch enable

CE Chip enable

RE Read enable

WE Write enable

WP Write protect

Vcc Supply voltage

Vss Ground

Table 3—3 Pins Description

6 EBI1_ADDR13 )

of NAND flash

VREG_MSME_1.8V

N_EBIZ WE 6

N_EBI1_RST_OUT 6
2 N_EBI2 OE 6
KN_EBI2_.CSO 6

>)NAND_FLASH_READY 6
N_EBI2 LB 6

& N_EBI2.UB 6

R1400 ™
U1401A
Ao 1.1K_0201_F
EBI2_DATAO N1 — c3
EBI2_DATAT 7| 100 WP 757
EBI2 DATAZ N3 | |01 WE g3
EBIZ DATAS M5 | 102 RE
EBI2 DATA4 __p7 | 103 — | B6
EBIZ DATAS e | |94 CE
EBI2_DATAG 5 |05 —| ce
EBI2 DATA7 Mg | |06 R/B [mE4
— 107 ALE |57
EBI2_DATA8 P2 CLE
EBI2 DATAY _ P3 mg g:gg; Voo |8 VREG_MSME_1.8V_NAND 2
EBIZ DATAT0 N4 B5 ] 0_0402_J
EBIZ DATATT __pa | NC (1010)  Vee -
EBI2 DATATZ _p5 | NC (1011) c5 c147d c14M
EBI? DATATS N7 “g g:g% x:: P6
EBIZ DATATA M7 = 100nF_0201
FBIZ DATATS N8 | NC (1014) & D -
— NC (1015) |
N — w
p— =
- 8 p—
s Ne DNU % = -
NC DNU o
DNU DNU £,
A13 DNU
% RFU DNU
RFU DNU
PRI Lock DNU [R10

K524G2GACB-A050

Figure 3—40 NAND flash circuit

1 . |
R7202 | VREG_MSME_1.8V
C14107
100nF_0201
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®m LP-DDR SDRAM

AO—Ax Address input — A10 determines the precharge
mode

BAO-BA1 Bank select inputs

DQO-DQ15 Data input/outputs (X16/X32)

8813?_ Data input/outputs (X32)

DQSO Data read/write strobe for DQO-DQ7

DQSH Data read/write strobe for DQ8-DQ15

DQS2 Data read/write strobe for DQ16-DQ23

DQS3 Data read/write strobe for DQ24-DQ31

CK Clock inputs

/CK Clock inputs

g?é& Clock enable input

/CS & /CSH Chip select input

/RAS Row address strobe input

/CAS Column address strobe input

DQMO DQ mask enable input controls DQ0O-DQ7

DQM1 DQ mask enable input controls DQ8-DQ15

DQM2 DQ mask enable input controls DQ16-DQ23

DQM3 DQ mask enable input controls DQ24-DQ31

vdd Supply voltage

Vddag Input/output supply voltage

Vss Ground

Vssq Input/output ground

Table 3—4 Pins Description of DDR SDRAM flash
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3.8 LG Display LCM

Parameter Specification Unit
. . . 54.3 (W) x 46.8 (H) x
Outline dimensions 1.7 (D) mm
Active area 48.96 (W) x 36.72 (H) mm
Viewing area 49.96 (W) x 37.72 (H) mm
Main LCD Panel
Display format 320(W)xRGBx240(H)
Dot pitch 0.153 (W) x 0.153 (H) mm

N
N PN ] g

Table 3-5 LCM Mechanical Specification

VREG_LCM_I0_2.6V VREG_LCD_2.85V

046293021001829+_21P

R1913 R1912
J1901 0.0402_J 0.0402_
N , v
LCD_CS N a@
'Oxgg 8 R19110_0201_J
LCD_VSYNC é {NDP_VSYNC_P 10
NTP_PWR |
LCD_RESET N |4 (N_LCD _RESET 1o C?10-113 PD_2.6V
MAKER-ID(LOW) [ > LCD_ID0 10
WLEDS [~
WLED3 [
WLED1 |5
WLED2 [
WLED4 {5
WLED_PWR 1566
MDDI_P_DATA P 1
MDDI_P_DATA P |2 —_— 1 8 MDDI_P_DATA P 10 ©
3 NDDI P DATA N_1 D
MDDI_P_DATA M 2 7 MDDI_P_DATA N 10 -
5 WDDI P STB P > s
DGNBIDDI P_STB_P [-3—BDI F-STHIN 36 < MDDI_P_STE P 10 S
DGNBIDDI_P_STB_M 5 4 5 NDDI_P_STB_N 10 S
DGND < o
DGND T 9 ICMF214P101MFR vRisoi | &
44
‘EER : 2
D1902 D1901
p= p=
ST 77 7 T MLVS-0402:M04 "] MLVS-0402-M04
<t o o NS |
°Sg 4 4 g<e
b} of o o |
wed + o
g<_ [& NS (_g-
(")I C")I
= 1 =
= =

Figure 3—42 C570 LCM Circuit
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Symbol Description

GND Ground
MDDI_P_DATA_P MDDI data signal line (+)
MDDI_P_DATA_M MDDI data signal line (=)
GND Ground

MDDI_P_STB_P MDDI strobe signal line (+)
MDDI_P_STB_M MDDI strobe signal line (=)
GND Ground

WLED4 LED cathode

WLED?2 LED cathode
WLED_PWR LED anode

WLED1 LED cathode

WLED3 LED cathode

WLEDS LED cathode

MARK_ID Ground

LCD_RESET_N Hardware Reset
MTP_PWR OPEN

LCD_VSYNC Frame signal out
OvDD_2.8V AMP power
DVDDIO_1.8V Interface power
LCD_CS_N LCD chip select

GND Ground

Table 3—6 LCM Pins description
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3.9 VGA CCM

C570 supports VGA and 2M camera. VGA camera is for Video call and 2M camera is for

picture.

m VGA CCM

Module Specification

Size (LWH/mm)

4+0.1 X4+0.1 X 2.157+0.1

Image sensor

TOSHIBA 1/10” CMOS sensor

Full resolution

648 X 492 (VGA)

Output format (8bit)

YUV 422, RAW

Maximum image frame rate

30fps for VGA (640X480)

60fps for QVGA (320X240)

scan mode

Progressive

Pixel size

2.2um X 2.2 um

Table 3-7 VGA CCM mechanical specification

VGA camera

Address: 7Ch

VGA C TOSHIBA 7"
CAM_VGA_DVDD_1.8V R1803
CAM_IOVDD T - ! 2 N VGA RESET KN_VGA_RESET 10
T 100K_0201_J
N
CAM_AVDD R1805
u1802 0_0402_J
A5 1 vpp15 1ovDD {2 - TP1801
AVDD
o AvoD [B6 @ NM_TP35
VDD15
c6 L1802 18nH_0402
1808 61 | (o "VROWN ITA3 T OANTPOIRZ 1 ~A~~A 2CEMPCRk_1 CAM_PWDN_VGA 10
== AZ B5
GND  EXTCLK CAM_MCLK 10
100nF_0201 E: GND soL BE g I2C_SCL  10,13,17,19,29,32
— £5| GND SDA |53 <O 12C SDA_ 10.13,17,19,29,32
- GND  RESET 55 CATVSYRCSG  N_VGA_RESET 10
s VSYNC 57 CAM_ASYNC_1
= HSYNC "5y CAM DATATI 1
DATA7 "3 CAM DATATO_1
DATAG 755 TAM DATAD_ 1
DATAS =57 TAM DATAB 1
DATA4 57 CAM DATAT 1
DATAS 55 CAM _DATAG_ 1
DATAZ 757 CAM_DATAS_1
DATA1 B3 CAM_DATA4_1
DATAO
1 c1812]
C1809 7|  T|c1802]C1803] R1806
1000F_0201 | 5 5
o g o g & 100K_0201_J
¢ [ g o
o o ]
e e
o
S

Figure 3-43 VGA CCM circuit
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Symbol

Description

SDA

Input/output data for 12C

SCL

input clock for 12C

PWRDWN

power down signal input

AVDD

Analog power

GND

System ground

IOVDD

I/O power

VDD15

Capacitor connector for internal regulator

DATA1

Image data output[1]

DATA5

Image data output[5]

DATAZ2

Image data output[2]

DATA3

Image data output[3]

DOVDD

Digital video port bit[0]

DVDD

Digital power

DATA4

Image data output[4]

EXTCLK

Data clock output

DATAG

Image data output[6]

DATA7

Image data output[7]

DCLK

Data clock output

VSYNC

Vertical reference output

HSYNC

Horizontal reference output

Table 3-8 VGA CCM Pins description
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3.10 2M CCM

m 2M CCM

Module Specification

Size (LWH/mm)

8.5+0.05 X 8.5+0.05 X 4.97+£0.25

Pixel size

1.75um x 1.75um

Image sensor

Samsung S5K5BAFX 1/5" CMOS se

nsor

Full resolution

1600X 1200(2M)

Output format (8bit)

8-bit ITU-R, YUV422, RGB888/565, Raw10.

scan mode

15fps @ full resolution

Progressive

Table 3-9

2M CCM mechanical specification

CAM_IOVDD  CAM_AVDD VREG_2M_DGORE_1.5V
3]
R1808
0_0402_J
2M FF C LGIT
amera R T —
c1804 e C1801
. 100nF_0201 R1802
2M camera Address: O0x5A 100nF_0201 ] o T 100 _ozo1 2 N_CAM RESET
100K_0201_J
U1801
2
11800 IN1 OUT1 % CAM_DATA5 10
IN2 ouUT2 [ AM_HSYNC 10
4 = IN3 ouT3 CAM_DATA4 10
10VDD [ IN4 ouT4 CAM_DATA9 10
AVDD 3 5 IN5 ouTs CAM_DATA8 10
DVDD 5 IN6 ouTe CAM_DATA7 10
5 STDBYB [ N7CAM7RE§ET<< CAM_PWDN_2M 10
AGND RESETB [-—————
oy
2 11__12C_SCL zz
S GND SCK g [OX]
0| GND SDA
GND |«
29 7 <|¥|  ICVE31186E070R100FR
25 | GND MCLK 573 CAM7DATA5<71 CAM_MCLK 10
5> GND D1 g CAM_HSYNC 1
567 GND HSYNC 55 CAM_DATAZ_T I
55| GND DO 3 CAM_DATA9_1
GND D5 [ CAM_DATAB T U1800
D4 =5 CAM DATAT7 1
21 D3 1 12
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Figure 3—-44 2M CCM circuit
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3. TECHNICAL BRIEF

Symbol Description

IOVDD Power for /O circuit.
SCK 12C clock

SDA |2C data

STDBYB power down active high
AGND Analog ground

AVDD Analog power

HSYNC Horizontal reference output
D8 Digital video port bit[8]
D6 Digital video port bit[6]
D4 Digital video port bit[4]
D2 Digital video port bit[2]
DO Digital video port bit[0]
DGND Digital ground

DVDD Power for digital core
PCLK Pixel clock output

D1 Digital video port bit[1]
D3 Digital video port bit[3]
D5 Digital video port bit[5]
D7 Digital video port bit[7]
DGND Digital ground

D9 Digital video port bit[9]
VSYNC Vertical sync output
MCLK Master input clock
RESETB Reset (Active Low)

Table 3-10 2M CCM pins description




3. TECHNICAL BRIEF

3.11 Vibrator

The positive terminal is powered by the LDO and negative terminal connects to VIB_DRV_
N signal. The VIB_DRV_N signal is vibrator motor driver output, which can be enable and
disable by SBI controller.

J3201

BHT-3358

L

33pF_0201

V_VIB

7

D3200
RB720M-30

- || o ||
1 I

1uF_0402

VIBRATOR
i

= ()
) »
o >
> [T
[T
8. 9
S z z
) > © _’I
o~ ™ S
N
8
8 3
h4 S
'
T 2 ||
/N
b
,
o
8
o
o o g
(=} oS > o
L © |
o [T
o E O| -— >
2 = |l « |||,
e z =l |
['e)
T N
o »
> o

Figure 3—45 Vibrator circuit
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3.12 Optical Joystick

To be a PDA phone, C570 also supports the directional device, which uses optical joystick.
Optical joystick is specifically designed for wireless mobile application. It can control the cl

ock & data via 12C interface.

Optic joystick BZ2B connector

0OJ module Address: 0x33

VREG_GP6_2.8V

R2905
0_0402_J

-

d
1 1
| c2902 C2906
) C2903
ol 100nF_0201 1uF_0402
| 2 2 2uF 0402 [2
L

| c29004
J3203 _— TP2901
100nF_0201 Y
~ _
GPIO_21 (26V) ; = f
10 OJ_shutdown
10,13,17,18,19,32 12C_SDA <4 g et 4 10 C OJ_RST 10 [GPIO_20 PD (26V)
10,13,17,18,19,32 12C_SCL > : = .
10 0OJ_PUSH (( 5| — [7 - > >>0J_Motion 10
GPIO_94 PD (26V)  _ B C2901 GPIO_18 PD (26V)
C2905 AXKTL12227G D2901 e
—_ MLVS-0402-M04 |, 33pF_0201
o 100nF_0201 ‘_
VREG_Amp_2.6V
) L
= | c2907 =
«| 100nF_0201

Figure 3—46 optical joystick circuit
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The following is block diagram of optical sensor. It connects PCB via B2B connector.

FLEXIBLE PCB include 12C sensor

D O 4 o m 2 2 O O

| /./‘ '\..\
/
/
/
§
\
\-.
\._\
\ )
DOME A DOME
~telEE  SWITCH
IR LED

7

——— X/YLED =

MOTION =

1O SLK

1O MISO SDA

10 MNCE AT

1O MO3I AD

MNRST

SHDM

ORIENT

IO SELECT
—nNDREG

Control
&

/O
PROCESSOR

| DvsS
AVSS j
VDDIO

K~ DVDD

VDDA
I

DVDoD LDO
on/off
Contro

VOLTAGE

REGULATOR

LED Sink

SDBS-2ER1-CCT SENSOR

IMAGE
PROCESSOR

OSCILLATOR
24MHz
(RESONATOR)

LED Control

Driver

Contral

Figure 3—47 optical joystick block diagram
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3. TECHNICAL BRIEF

3.13 LCM backlight and keypad light

C570 supports LCM backlight and keypad light, which uses charge pump, ADP8860. It

can use 12C to adjust LCM backlight and keypad light.
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Figure 3—48 LCM backl
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Symbol description
VOUT Charge pump output

VIN Input voltage 2.5v to 5.5v

SCL 12C interface

SDA 12C interface

nRST HW reset (active low)

nINT Comparator input for Phototransistor (not used)
DS Current sink inputs for LCM backlight

DS2 Current sink inputs for LCM backlight

D1 Current sink inputs for LCM backlight

D2 Current sink inputs for LCM backlight

D3 Current sink inputs for LCM backlight

D4 Current sink inputs for LCM backlight

D5 Current sink inputs for LCM backlight

D6 Current sink inputs for LCM backlight

GND Ground

C1IN Connect to the flying capacitor C1

C2P Connect to the flying capacitor C2

C2N Connect to the flying capacitor C2

Ci1P Connect to the flying capacitor C1

Table 3—-11 ADP8860 pins description




3. TECHNICAL BRIEF

3.14 Side key and Qwerty key

C570 has four side keys and 43key Qwerty keypad. The four side keys are Function key,
camera key, volume up and volume down key.

W Side key

® Function key (N_Function_KEY) : Connect to PM7227 GPIO29

® Camera key (KEY_CAMERA) : Connect to MSM7227 LCDC I/F
® Volume up (KEY_VOL_UP) : Connect to MSM7227 UART?2

®Volume down (KEY_VOL_DOWN) : Connect to MSM7227 GPIO114
Function key

R3116 51K_0201_J
VREG_MSMP_2.6V} 1 2

R3115  220_0402_J 141
10 N_Function KEY < 1,

NM_FS88-C5191-SPK PAD
GPIO29 PD_2.6V ~ K3142
- D3104
C3101

MLVS-0402-M07 1-SPK PAD

) I’A—'N

100nF_0201

VO L_UP R3102 51K_0201_J
1 2

VREG_MSMP_2.6\}

R3103 220_0402_J I 1-SPK PAD
10 KEY_VOL_UPRK: *

GPIO1l9 PD_2.6V

|_FS88-C5191-SPK PAD
C3102 D3101

MLVS-0402-M07

Nl’A—“
N
2
z
§

100nF_0201

VOL_DOWN R3104 51K 0201_J 1 121
VREG_MSMP_2.6\} NM_FS88-C5141-SPK PAD

R31 05 220 0402_J
122

NM_FS88-C5191-SPK PAD
D3102
MLVS-0402-M07

Camera Ke
y R3113 51K_0201_J 131

VREG_MSMP_2.6\} 1 2 1y
R3114  220_0402_J QP-18G-EMI
1

10 KEY_VOL_DOWN <<-
GPIO_114 PD_2.6V

é

C3103

100nF_0201

==,

10 KEY_CAMERA <<
GPIO_112 PD_2.6V

C3104 D3103

MLVS-0402-M07

NI’T“
N}
2

100nF_0201

1

«| 68nH_0603

Figure 3—49 Side key circuit
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B QWERTY key

Use 7X7 key matrix as shown below.

COL1 COL3 | CcoLd | COLS | COLé | COL7
ROW1 LSK RSK P a== Enter
ROW2 Home Back 0O L
ROW3 Send I K M u
ROW4 Fn W E R T Y U
ROW5 S F G H J
ROW6 rd X cC v B N
ROW7 A Space Q )
LSK OJ Up RSK
Send OJ Left | OJ Push | OJ Right End/
Home QOJ Down Back Power o
ol Wl E Y RT T YT u'l 1] o] P
Ts' Y | FY e Y ol k| L |
z9 x el v Y N M| LT . Enter
E Fn Syn@ Space m

Table 3—12 7X7 key matrix
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3.15 USB PHY

C570 need to support high speed USB, but because PM7540 just only support up to full speed
USB, so we use the integrated high speed USB transceiver for supporting high

speed USB.

The high—speed USB module contains an embedded UTMI+ core with a built—in transceiver
eliminating the need for an external PHY. Two additional pins are required for PHY operations
which includes an external reference resistor pin (USBPHY_REXT) and a USB system clock pin

which the USB PHY uses to lock its internal PLL (SYS_CLK). This interface and architecture is
Shown below.

farrite
bead
DC power ' |?7 clock buffer
from PMIC and gating
TCXO_EN from PMIC
19.2 MHz from VCTCXO —H—L
MA— USB_VBUS to
§ PMIC circuits
VDD_USBPHY_3P3  VDD_USBPHY_2P6
over-voltage
16 in/out endpoint pairs protection
s USBPHY_SYSCLK | 1
[ Primary USB > USBPHY_VBUS | % ‘Fi v
- I Lr
Pe"pheral contro"er o $
ULPI E USBPHY_DN 5
. -
High a USBPHY_DP
speed ::" 0 3
Host buffer > USBPHY_ID
| T 1 4
. USBPHY_REXT 5.6.7.
\ # in/out endpoint pairs set Dedicated USBPHY 6.04 kOhm 89
by software (could be > 16) pins — not GPI0s 1% %',
Each host or peripheral endpoint can be configured  17¢ tolerance required Tx&|& ii_‘
for control, interrupt, or bulk. Isochronous ESD ‘ip_ '__
endpoints are supported in hardware, but haven't protection |& & | & &
been used by software applications.

Table 3—-13 MSM7227 integrated USB PHY connection & architecture
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3.16 T—-Flash

C570 supports T-Flash memory card. The T—-Flash’s power source is from VREG_TFLAS

H_3V (PM7540. VREG_MMC). The card detection is N_SDC1_CD signal (MSM7227.
GPI1092).

N_SDC1_CD signal

T-Flash status

High

Normal status. (T—-Flash un—plug in)

Low

T-flash plug in

T-Flash Slot

VREG_MSMP_2.6V

R3207

o 47K 0402.4

VREG_TFLASH_2.85V

R3205
0_0402_J

C3209 ~ M
(3]

10uF_0603

C3210

[ 100nF |

0402

10 SDC1_CLK
10 SDC1_CMD

10 SDC1_DATAO

10 SDC1_DATA1

10 SDC1_DATA3

<
<
<
10 SDC1_DATA2 g
<

10 N_SDC1_CD

CM1624-08DE

o

Figure 3—50 T-Flash circuit

N|= B lwlo

= J3202
U3201
2 ESD3 vCC :152 ﬂ VDD VSS
1 CLK SDCLK 6 = CLK GND
5 CMD  SDCMD 2 =— CMD GND
5 | Data0 SDData0 [— g | DATO GND
g | Datal SDDatal [—g 7| DAT1 COM
70 | Data2 SDData2 [— 5| DAT2 GND
73| Data3 SDData3 [ 70| CD/DAT3 GND
ESD1 ESD1 CD
GND
5031820832




3. TECHNICAL BRIEF
3.17 USIM
Symbol Description
PM7540.
VREG. RUIM VREG_RUIM USIM power
PM7540. MPP6 RUIM_P_RST USIM reset pin, connect to USIM slot
PM7540. MPP10 RUIM_P_CLK USIM clock pin, connect to USIM slot
PM7540. MPP12 RUIM_IO USIM data pin, connect to USIM slot
PM7540. MPP5 RUIM_M_RST USIM reset pin, connect to MSM7227 USIM1 interface
PM7540. MPP9 RUIM_M_CLK USIM clock pin, connect to MSM7227 USIM1 interface
PM7540. MPP11 RUIM_M_IO USIM data pin, connect to MSM7227 USIM1 interface

Table 3—-15 USIM pins description

used for USE UICC In
ihe reference design RUIM . EVREG_RLIM
Regulator L
\ UIMZ_DATA \ $ ESD
GPIO_&7 i
UIMz PR En T proteeton
P _PWR | AUIM Reg EN—
circuits GPI0_ 86 .
H v
UIM2_RESET VAEG MSME AL |2z
5 f—
Ofner selectabis GPID B 0 ] . & -
GPID funclions UINtZ_CLK
- UART2 GPID 84 | _r[) L{H
-ToF = VREG_MSMP — v o
- t.ls:a_uu:c —_— L 1 T T l il <
- les MPE_11 MPP_12
{RUI_M_I] VoD (RUIM_ D) T k5
E
. UM1DATA N VI E
GPID_50 =
UIM1 :,.‘* > 5 -
circuits UINt_CLK MPP D R 0
GPIO4T | {RUIM_M_CLK) {RUIM_CLK) 6 -
UIM1_RESET | 5
- [ [
_ GPIO 48 4 L " " 4 .
Oiher eeleciable UIK1_PWR_EN MPF_S / / MEP_§ L ]
GFID Tunciong GRIO_49 {RLIM_M_RST) {RLIM_RST)
- UARTZ = - -
- test S— \_ can be used fo pate

e

UIM ping are high-voltage tolerant

power to UIM crcults

Figure 3-51 USIM connector with PM7540 level translations
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3. TECHNICAL BRIEF

3.18 Receiver

C570 has build in receiver, which is dual-mode speaker with 8 ohms impedance.
The receiver signals (EAR1_O_P and EAR1_O_M) are directly from MSM7227 internal
codec interface to receiver set.

I2C Address: 0xEl (Reading)

Speaker & Headphone Amp

VREG_Amp_2.6V

L1700 MPZ1608S221AT

L

L1701 MPZ1608S221AT

0xEO (Writing)
VREG_5V
= N
R1704 R1703
100Kk 0201 30 <K 12C_SDA 10,13,18,19,29,3p 0 0402
B ] c1716 220F 0603
0 AWP_EN [D>—o 4 {126_SCL  10,13,18,19,20,— |2
C1705 1uF_0402
~ o 1 2
U1700 99 |||
) < 12
= 5353 N C1728 | [8pF_0201
B2 R1708 0_0201_J
c17e 15 EART_O_P_1 Y)»———=%1 BYPASS+ B4 2 1
1000 020115 Rt 0 .1 Sy B3 | gypass pvop
R1706 22_0201_ - - AvDD B 1 lz_“l
1 2 12 D1 100nF_0207| [C1729
LINEOP D>—=n CT717 | [ 22nF 0402 MONO+ o LA
1 2 . 12 c1
LINEOM o7y’ 0 1 C1718 | [ 22nF 0402 MONO- ot |24
1720 TPA2051D3YFFR VT
1000EG0201 oy | 4 3y D3 | \Lq upL S8 > HS_OUTL 16
L 6 HPHRAD——E2 Ry HPR [-E2 > HS_OUTR 16
. FMLL 1) p2| C1704 1uF_0402
— cpp | BE_1 |2
27 MRAID»— B lRe 22 4 & o A5
> > W = = CpN
o o xx O O
T T > < o
1701 iiiﬁ g ci03
C1702 1uF_0402
2.2UF_0402
220F 0402 ]

Figure 3—52 Receiver circuit
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3.19 Internal Micphone

C570 has build in micphone, which is SMT type. The micphone signals (MIC1_P and
MIC1_M) are directly from MSM7227 internal codec interface to micphone set.

MICROPHONE

PM_MIC_BAIS

R1700
0_0201_J

PM_MIC_BAIS_1

RT-0402-220M-V05

VR1703 =
| VR1700 o
= = g C1706 c1707
MIC1700 7 Ex 470nF_0402 1)L 2 N
S 11
h N
D 4 N
S+ 100nF_0201
g R1701 Mc1 P o _
& MIC1_P 1 4 Ri702 | c170s
o) MICT M1 1 2 e
g NM_10nF_0201
i BB Ly
| c1ro9 ciio 7| ctri1 7| cirz _0201_. c1713
SPUO4T4HR5H-SB 33pF_0201 | 33pF_0201 | 12pF_0gqdt 12pF_0201 1]L2
“ c1714 b b N c1715 1 »
| ] 470nF 0402 = = = = 470nF_0402 100nF_0201

Figure 3—53 Micphone

circuit

o

MIC1_P 9,15

MIC1_M 9,15



MSM7227 codec signals (LINE_O_P and LINE_O_M) connects to Audio AMP and then

As described before, C570 has dual-mode speaker, which can support stereo sound.
connects to speaker set.

3. TECHNICAL BRIEF
3.20 Speaker
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Figure 3—54 Speaker circuit path
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3.21 3.5mm Ear—Mic with send/end key

C570 supports 3.5mm ear—mic with send/end key. We can utility MICBIAS to detect
send/end key function. While headset is plug—in, STEREO_EN is short to GND. Then
STEREO_EN pulls low. Instead, STEREO_EN pulls high while the headset is unplugged .

—> HS_MIC

MLVS-0402-M04

1
C1620 *

=

33pF_02013

470nF_0402
C1612

R1606 o 1nF_0201
1J J1600

2 1 HslouT1 1 2 1K_02(
17 HS_OUTL), RIE0Y V100201 _J L1601 68nH_0402 HS_MIC 1
“—HPH I3 5 i
N2

VR 1602

2 1HS_OUT‘R1 - 1 HPH R3 3
17 HS_OUTR) R6TY N10_0201 J 602 68nH 0402 N 4V
do - - 2 000 A
C1619 3@ R1609, R1610 NM_AJP24-5KD000
HL [1K_0201_
470nF_0402 3 =
= [aY] N é
o
= ' ADD C1621 and
o .
R1603  100_0402_J VREG_MSMP_2.6V < TOdlfy ‘l’alue from
2 7 . 1 ~AAAL2 UF to 1nF.
10 STEREO_EN (< S £1603 68nH_0402 Add VR1603 for ESD issue C1621
- River 5/5
g 1]L2
1l S>FM_ANT 27
S F! 1uF_0402
u
o = -
N
o
e
- Q
[2)
>
-
=

N
L1604 D1600
TVMOG180MO30R001
1uH_0805

HS'JACK I\24IC (jND IZ—SP L;SE’
z

Figure 3—55 micphone circuit of 3.5mm ear—mic
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3.22 Main battery

C570 main battery is smart battery, which includes gas gauge IC.

Battery Gauging
Address 0X6C

VBATT
T VREG_MSMP_2.6V
- | R1314
R1313 R1315
150_0402_J
U1301 ~ 100K_0201_J
o 1K_0402_J
2 3
CELL VDD 5
SEO
8o
- CTG
::01312 * GND SDA ? §|>20|2gCEDA
o 1uF_0402 w_scL -
MAX17043G T
Tl c1313 R1320
NM_100K_0201_J
| 10nF_0402

Figure 3—56 C570 gas gauge circuit

10,17,18,19,29,32
10,17,18,19,29,32



4 HW Trouble Shooting

C570 HW Trouble
Shooting Guide




4.1 HW Function Check

Type #77763# then press “Send key”

RUN in : Auto execute the function test.



4.2 FTM Mode in Board Level

USB cable

Volume down key camera key

End Key

FTM mode in board level:

1. Provide power source.

2. Press camera key, volume down key.
3. Press End key

3. Entry the FTM mode.

4. Then insert the USB cable.



HW TROUBLE SHOOTING

4.3 Wireless Trouble

Antenna and antenna matching affect WCDMA and GSM wireless perfor
mance.

Picture Data

Main board top

Th
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f z .
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Wireless Trouble

Main Board

Antenna pad

ircuit Diagram

Cc

PAD2604
i,
NM_MB60 BECU 120220

Antenna PAD
PAD2601

0202 ITT

Main_Apt

Hl
NM_MB60 BECU 120220
PAD2603

B!

NM_MB60 BECU 120220-

PAD2602

[

NM_MB60 BECU 120220

0202 ITT

202 ITT

202 ITT

T U2t
3 4

TP1

Antenna matching

6
MM8130-2602R

FS2601
vag
1t
st -
e uns2 ¢
B ve2 unss
2] Ved ;
“ GSM180011900TX |
— Vcd 3
GSM50/900TX [+
GSM1900RX |
C2605 220F 0402
Main_Ant_3 Main_Ant_4

2 Main Ant3 1 __ 2 ain_Ant_ 9§ N GSM1900RX |
6
2 GSMHB00RX [
GSMIBO0RX [
AM GND s
GND GSMO0ORX |-
PIN2 2 6n 3
53] GND GSMOOORX [

52 GND
5] OND 2
5 GND GSMBBORX |
53] OND 1
GND GSMBBORX |-

LMSPALMA550



Wireless Trouble

Checking Flow

( START )

Check wireless performance

Check
Antenna component

Check
C2612 and R2602 compo
nent
Crack or not?

Check U2601
RF connector

Done




RF TROUBLE SHOOTING

Wireless Trouble

Waveform

Feed CW waveform to TP1 and measure Antenna’s trace waveform.

TP2: check FC8
® e 100 ke

VBW 100 kHz
Ref 5 dBm *Att T 2.5

TP3: check FC7

FAR®
Sl

v

Date: 17.NOV.2009 04:02:53

TP4 : check FJP2
® B

Ref 5 dBm “Att 0 dB

B \!

Date: 17.NOV.2009 04:02:53

Date: 17.NOV.2009 04:02:53

. FJP2 also can be checked from DC resistance
between TP3 and TP4 and it should be small
er than 1 ohm.



4.4 WCDMA Rx Trouble

WCDMA1900/WCDMA2100 RX Trouble
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WCDMA1900/WCDMA2100 RX Trouble
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Checking Flow

( START )

Use Test program to set RX Channel
HP8960 : CW mode
Output power: -30dBm

Check
regulator circuit

Check
ANT SW & WCDMA RX path

Check RTR6285 & MSM7227
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(1) Checking Regulator Circuit

Circuit Diagram

3 C2104

0603 ——100pF_0201 TP] 8

Lc2111 o N corq
C2109

—
100nF_0201 10uF 603
" 100nF_0201 +2.1vDC

0 VREG_RFRX_1_2.1V

SN
N

. C2106
Main Board 1oopF_ozm;E

7| ==c2107 — ——=c2102
_[ 100nF_0201 _[ 100nF_0201 | 220F 0201

1]L2

VREG_RFRX 1 2.1V_1

REG_RFRX 1 2.1V 2 _R21 0201 J
R21027 56 0201 J

C2115

C2116 TP] 9

——=c2112 ——=c2113 ——=c2114
| 220F_0201 | 22pF_0201 | 22pF_0201 1nF_0201.| _[ 100nF_020

+2.7VDC

0 VREG_RFRX0_2.7V

21037 6_0402_J

u2101 - 0 EXT_GPS_LNA
RTR-6285 =
N R2104
C2119 2202014
xggﬁ 2 T 22pF 0201 VREG_RFRX 0 2.7V_1
RF_ON xggﬁ VREG _RFRX 0 2.7V 2
C2120 Cc2121
Texo VDDA 751 —1—22pr0201 —1—100an0201 R2105
SBDT 533? 0 I :'[ 10-0201.
VDDA g; = = o +2.6VDC
™>IP VDDA
! 23
TN voom 55 MRS oz O VREG_MSMP_2.6V
. 27 22pF_0201 100pF_0201 c2128
™aN VDDA 737 <L £ L 100nF_0201
VDDA |35 = v oL B
WPRXSE1 VDDA g5 - - -
WPRXSE2 VDDA 25
VDDA -3¢ 2
WPRXLBP VDDA 3 TP 0
WPRXLBM VDDA g5
VDDA [
WPRXHBP 55
WPRXHBM LB_RF_OUT 22
LB_RF_OUT2 [~
WDRXLB 6
HB_RF_OUTI (-5
WDRXHB1 HB_RF_OUT2 (-4
WDRXHB2 HB_RF_OUT3 [
GCELL_INP PRX QP [
GCELL_INN PRX QN 5
PRXIN (3
EGSM_INP PRX IP [
EGSM_INP 15
DRX QP [0
DCS_INP DRX N (5
DCS_INP DRX IP (5
DRXIN [
GPCS_INP 28
GPCS_INP WB_MX_INP (=59 i
WB_MX_INM [~ C h k FI
o5 i ecking Flow
WPRXSET_OUT |51
PDET IN WPRXSE2_OUT [
TX BIAS TEsT (H°
VIUNET [,
VTUNE2 |5
VTUNE_GPS |-
67
DAC_IREF [
R Voltage at TP18 Is 2.1V? NO
ND_SLG [
Voltage at TP19 1s 2.7V? Replace PM7540

Voltage at TP20 Is 2.6V?

YES

Regulator Circuit is OK
See next Page to check
VCTCXO




(2) Check VCTCXO

Circuit Diagram

Main Board

C3402 C3403 VCTCXO TP21
p— 100nF_0201
33pF_(0201
V3400 T
ENG3088A 19.2MHz C3405
10nF_0401 R3402
C3406 100_0201 .
1 || 2. TCXO outt B 1 TRK_LO_ADJ 2 K_LO_ADJ 1
11 TCX0 <K + E— OUT VCONT . A%
|~ | C3407 P | oND WO 4 \/
10nF_0204
20 TCXO_RF << fnF_0201 — 19.2MHz
LO—0 VREG_TCXO 2.85V
VCTCXO 1st orddr (2K/0.033uF)
TP22 placed ih MSM6800 side
TP23
Checking Flow
NO Yes

Waveform at TP22 Is 19.2MHz?

Regulator Circuit is OK

See next Page to check
ANT SW

Voltage at TP23 is 2.85V?
Voltage at TP21 is +1.4V £1.0V?2

>——— Replace Y3400 Component

NO

Replace PM7540



(3) Checking Ant SW & RX path

Circuit Diagram

9 ANT_SELO >

Main Board

TP24‘—‘—fj
C2606

| 33pF_0201

9 ANT_SEL1 >

9 ANT_SEL2 >

C2607

| 33pF_0201

R2601

1K_0201_8P4R_F

5 ANT_SELO_1

TP27

9 ANT_SEL3 >

C2608

ol 33pF_0201

ANT SELT_1

il

=IN|W|d

C2609

| 33pF_0201

ANT SW Control Table 4-1

TP24

TP25

6
7 ANT_SEL2
8 ANT_SEL3_1

R2601

TP26

TP27

MODE

ANT SELO

ANT SEL1

ANT SEL2

ANT_SEL3

[ GSM850/EGSM900 TX

DCS1800/PCS1900 TX

GSM850 RX

EGSM900 RX

DCS1800 RX

PCS1900 RX

WCDMA 2100 Band 1 (UMTSI)

WCDMA_1900_Band 2 (UMTS3)

mim o e e e e o)

Bl e e e m| e

mim| i em e e eyl

:I!I."I."I."t'l."t'l."l"

WCDMA 850 _ Band 5 (UMTS2)




PAD2604

i
NM_MB60 BECU 120220-0202 ITT
Antenna PAD

PAD2601
1 Main_Ant

C2612  2.2nH_0402 3

U2601

1 ~AAAL2_ Main_Ant 2

05 22pF 8402

TP5

Main_Ant 4

FS2601

1

NM_MB60 BECU 120220-0202 ITT

PAD2603

|
|

1

NM_MB60 BECU 120220-0202 ITT

PAD2602

(-

NM_MB60 BECU 120220-0202 ITT

)
)
)

wﬁ%@\_s

1@ 12615 N.g_n|o§4w 12614

.I_.N@S

4
2 Main Ant 3 1 2 O
MM8130-2602R

0507 02

= PIN1 ﬁ

PIN2

Vdd
UMTS1
Vet UMTS2
\Ve2 UMTS3
Vel
GSM1800/1900TX
Ved
GSMB50/900TX
GSM1900RX

ANT GSM1900RX

GSM1800RX
GSM1800RX
Aw GND
GND GSM00RX
20
21| GND
GND GSMI0ORX
23
24 | GND
2% | GND
GND GSMB50RX
21
28 | GND
GND GSMB50RX

N N
= =

[N
=

[0

<

=S

len

'S

I

[N

LMSP4LMA-550



Circuit Diagram

Main Board

RX_WCDMA_HB_SE2 22

HB_SE2 25

WCDMA_1900 RX path
E
Ras02
Cc2516 24.9 0402 F R2508 0_0402_J C2515
mon[zozm‘ CPL AT 1 2 POETIN 79, TRXWCDMALB 1 1 H 2 » TRX WCDMA LB 25
6.80F_0402
2 c2535 c2536 3 oF
9 PA_ON_2 uzs02  BC2 Ro503 3
B oA R 249 0402_F / NM_1pF_0402 NM_1pF_0402 3
: o 5 | ven cpL|6_Bo2 CPL 430H_0402
- 4 = = = FL2503
il VMODE 0 o517 Shvzy 1ossesonno BC2
c2518 c2519 3] oot 1 oo 50 o s 7920-1980VHZ
— = 9 Wi | 1 2 Al BRI 2110-2170MHz 5 v
220F_0201 220F_0201 RF_OUT ™ RX RX WCDMA_HB_SET 22
TX WCDMA HB SE1 2 270H_0402
= = REIN ] wesor 1
1 C2520 == %
1 oo veet T 1pF_0402 0.5pF_0402] un zzzz
FL2504 8120 veca H C2522 ©L00
FAR.E6KA-1GB800-L4AF 7| D 1 IZNDF 0201 e =
21 TX WODMA HB_SE1 v our| A DLWCOMAMBSELZ 1 | . = =
2 ') - Cas24 SKY77187 P
R2506 GNEDO
o
3.90H_0402 3 33F_0402
GND  GND 2500 =
4.70H_0402 = e
hi 1 L rcncowden e Rxnoowa ve st 25
470F_0402
225 1
100pF 0201 ‘“_ﬂ‘ BC1
s.1nH_ogf
c2525 1
ooef 551 J—H—ﬂv uzsa_ BC1
o PAONO 5 en oL 8 BoicRL _
9 PAR1 VMODE_0
Con 0 N \ R
l S TX WCDMA_BC1 L TX WCDMA_BC1_1 1 -
GND & GND
2207 o201 20F 0201 . veer 1 o o 3 S ouce EHEES
= & o vooz (2 g T of o
7] g co531 L 1
AR . c2533 SKy77186 casio «| 2206F 0201
21 TXWCDMA B SE2 i N ATCWODMA LB SEZ 2 1 || 2 zzapgmmI = TRX WCDMA HB SE2 1
R2505 2 J °1 o 77186
‘%3"”7"‘“2 GNU’%‘C E 10pF_0402 = to 77186% =
3 5 ca "
GND__GND Senn 0402 - <> TRXWCDM
of o 10pF_0d02
= = = b]
- pJ |_0402
o 27 0402
C2307
24 RX_ WCDMA_HB_SE1 >>—1 | >> WCDMA_RX_HB_SE1 20
3.3pF_0402 L2308 22pk 0402
o To RTR6285
—

24 RXWCDMA HB SE2 D—— 1]

B3pF_0402

>

L2311

2.2nH_0402

5> WCDMA_RX HB_SE2 20
0402

WCDMA_2100 RX




Circuit Diagram

Main Board

TP8

WCDMAL_1900 RX path

20 PRXSE1_OUT )

c2207
33pF_0402
1 || 2P

From RTR6285

R2201
1K_0201_J

20 PRXSE2_OUT )

-

Cc2211
100nF_0402

(:2212 N

100pF_0201

l

R220
1K_0201_J

7| c2217 L2204
12201 12202 oo 12 0.5pF_0402 ) 10nH_0402
2.7nH_0402 ) 15nH_0402 eno N
e | [PRXSE1_OUT §| INP 2
12210 - TH
= = 1.5nH_0402 o
z
12205 FL2202 5
2.7nH_0402 FAR-F6KB-2G1400-B4GC 0
4
% L2211 X
S 1.5nH_0402 o
1] N ury [BPRXSE2 OUT INM__ 9 ~~AA2 —>TF
|
c2213 FL2 | _ce218 L2209
33pF_0402 =7—0.5pF_0402 ) 10nH_0402
2.4nH_0402 N

WCDMA_1900_2100

RX path
sam—
SAFEB1G96FLOF00

TP10

12208
1.5nH_0402
RXSE1_OUT_1_INM_1

A
”‘FL%CQT! zPRXSELouU
oY

PRXSE2_OU|

11

012

1_INP

2 YRXSE2_OUT_1_INP_1

$2203

L2212
1.5nH_0402
WCDMA_2100 RX path \
TP9 \
TP13
XM0B60SH-DL0612
cTL1 ;
JPRXSE1 OUT 1 INM 12| CTL2 3.9pF_0402
port2 |2 WB MXINM 1| 1 || 2 S WB_MX INM 20
4 Port3 I
31 eND
— - TP14
-l = L s2202
o = =
zZ |
i BN - To RTR6285
53 12206
59 —
o o 27nH_p4a02
wl 2
5 & N TP15
o
. XM0860SH-DLO0612
)
CTLI "5 c2215
2| cnz e X N 3.9pF_0402
PRXSE2 OUT 1INP_1 4 | . Port2 -2 — 1] 2 S WB_MX_INP 20
Ol



RTR6285

[

s mmew
i B i

[

il

Circuit Diagram

u2101
RTR-6285

Main Board

RX 1/Q Signal

A

RF_ON
TCXO
SBDT
XIP
TXIN
X QP
TX QN

WPRXSE1
WPRXSE2

WPRXLBP
WPRXLBM

WPRXHBP
WPRXHBM

WDRXLB

WDRXHB1
WDRXHB2

GCELL_INP
GCELL_INN

EGSM_INP

= EGSM_INP

DCS_INP
DCS_INP

GPCS_INP

> GPCS_INP

GPS_IN
PDET_IN

TX BIAS

—C2112
22pF_0201

c2113
22pF_0201

—

H

83 Tpgs
P

TP85
ok

R2104
2119 2.2.0201_
T 220F 0201 VREG RFRX 0 2.7V_1
VREG_RFRX 0_2.7V_2
2120 c212t
220F_0201 100nF_0201 R2105
10_0201_J
= = +2.6VDC
o Tz -+ 0 VREG_MSMP_2.6V
22pF_0201 100pF 0201 2128
100nF_0201
43 = = cuyt =
100pF_0402
! H 2 > TX GSM LB 23
TP 2132

100pF_0402
2

i

LB_RF_OUT H >> TX WCDMA_LB 24
LB_RF_( B _RF_OUTZ 7 2135
LB 20pF_0402
56 HB_RF_OUT e N
i HB_RF_OUTZ 77 11 TX_GSM_HB 23
_RF_ FE_RF,
R ouTs |2 OUT3 77 1C21382NM_22pF 0201
PRX_QP / / |—||I
PRX QP 7 PRX_QN 7
PF',‘F&Q,“ 1 PRX IN 12104 C2140
PRCIN I PRX IP 3.3nH_0402 33pF_0402
! HB_RE_OUT3_1
DRX QP L2 TBREOURT 1 H 2 > TX WCDMA_HB_SE 21
DRX_QP |5 BRYXON
DRXON 747 DRX 1P
DRXIP g BRYTN
DRXIN
28 »
WB_MX_INP |55 WB_MX_INP 21 =
WB_MX_INM WB_MX_INM 21 =
WPRXSE1_OUT —gi
WPRXSE2_OUT [
TesT H9
5
VIUNET [5,
VTUNE2 [-§
VTUNE_GPS [~
pac_IReF [
| 69

GND_SLG

0 EXT_GPS_LNA



Waveform

Feed CW waveform to RF connector. (If test WCDMA1900, please set WC
DMA1900 RX frequency.) (If test WCDMA2100, please set WCDMA2100

RX frequency.)
TP5

®

*RBW 100 kHz
*VBW 100 kH=z

Marker

Ref 30 dBm * Attt 30 dB SWT 2.5 ms
30
l oo EN
[raa < I
— O
——10
——-20 / \
——30 /,/ \\
| .6 A N
o WA ML )
MA\AJoar~ M AT NMAUANAIV VA AS
——60
=70
Center 2.14 GH=z 200 kH=z/ Span 2 MH=z
Date: 17.NOV.2009 07:10:09
@ *RBW 100 kHz Ma 1 [T 1
* VBW 100 kH=z —51.13 dBm
Ref 30 dBm *Att 30 dB SWT 2.5 ms 2. 39000000 GH=z
30
L 20 N
B |
— O
——10
——20 / \
——30 J\[J \,\«
—a0 uﬂ“ AVH/L\A
] \ ..Mw Jda A ka A
T AB QAT AT RAAR ookl 7 Sl R v
——60
—-70

Center 2.14 GH=z

Date: 17.NOV.2009

07:12:37

200 kH=z/

sSpan 2 MHz



Waveform

Feed CW waveform to RF connector. (If test WCDMA1900, please set WC
DMA1900 RX frequency.) (If test WCDMA2100, please set WCDMA2100
RX frequency.)

@ *RBW 100 kH=z= Marker 1 [T1 ]
*VBW 100 kHz —-50.17 dBm

Ref 30 dBm *Att 30 4ae SWT 2.5 ms 2.139000000 GH=
30
L 20 E
E== |
— O
——10
o / \
——-30 / \\
L _40 / \
A M\I\P‘/ L\'\M'\‘th
_ T Ah 4
P VL AOAIA ANAsae) P AT AR AN Y
——60
=70
Center 2.14 GH=z 200 kH=z/ Span 2 MH=z
Date: 17.NOV.2009 07:14:35
@ *RBW 100 kHz Marker 1 [T1 ]
* VBW 100 kH=z 75 .66 dBm
Ref 5 dBm * Attt O daB SwWT 2.5 ms 2.139000000 GH=z=
[— C
—10
——20
——30
——40

P

——60 /.,- AW

A/ \‘\ uh 1 ..V{AJ-IJI\-AMW/‘M*
A

——80

——90

Center 2.14 GHz 200 kH=z/ Span 2 MHz

Date: 17.NOV.2009 07:20:19



Waveform

Feed CW waveform to RF connector. (If test WCDMA1900, please set WC
DMA1900 RX frequency.) (If test WCDMA2100, please set WCDMA2100
RX frequency.)

® * RBW 100 kHz Marker [ri 1
*VBW 100 kHz —-76.04 dBm

Re £ 5 dBm * Attt o ae SWT 2.5 ms 2.139000000 GHz

— O

[ 2 |

10
[paaxs]

—-20

——30

——40

/N
[ 1A

——90

Center 2.14 GH=z 200 kH=z/ Span 2 MH=z

Date: 17.NOV.2009 07:22:42

<§§> * RBW 100 kHz Marker 1 [T1 1]
*VBW 100 kHz ~76.04 dBm

Ref 5 dBm * Attt O dae SWT 2.5 ms 2.139000000 GH=z
—o0
N

--10
M2 xs ]

—-20

-30

——40

[, .

——80

——90

Center 2.14 GH=z 200 kH=z/ Span 2 MH=z

Date: 17.NOV.2009 07:22:42



Waveform

Feed CW waveform to RF connector. (If test WCDMA1900, please set WC
DMA1900 RX frequency.) (If test WCDMA2100, please set WCDMA2100
RX frequency.)

TP14 / TP15

&

Date:

*RBW 100 kHz Marker
*VBW 100 kH=z

Ref 5 dBm *Att O dB SWT 2.5 ms

.13

rri 1
—-76.89 dBm
9000000 GH=z

——10

—-20

—-30

—-40

—-50

——60

—-70

NSRRIV PRIV

——-80

— =90

Center 2.14 GHz

17.N0O0V.2009 07:23:44

TP22

200 kHz/

Span 2 MHz

® * RBW 100 kHz Marker 1 [T1 ]
* VBW 100 kH= —-58.2 1B
Re f 5 dBm * Attt 30 dB SWT 5 ms 18.700000000 1H =z
o /(\
—-10 ( \
——20 I \
——30 ‘ \
——40 J )
%WMW« )
—-60 W‘W%’\NJ \{Uw\\ JA.MMIM LT WIVEN M ANl
s Y A oV v hd
——-70
—-80
——90
Center 19.2 MH=z= 1 MHz/ Span 10 MH=z

e: 19.NOV.2009 06:30:48



Waveform

TP82 / TP83
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|T

TP84 /TP85
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WCDMAS850 RX Trouble

Picture Data
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WCDMAS850 RX Trouble
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Checking Flow

( START )

Use Test program to set RX Channel
HP8960 : CW mode
Output power: -30dBm

Check
regulator circuit

Check
ANT SW & WCDMA RX path

Check RTR6285 & MSM7227




(1) Checking Regulator Circuit

Circuit Diagram

Main Board

TP18

T0pF_pz01 =550 peas L350 vean = 300pF 0201
= _ = I T =
o o P o
— —C2108 = T toonF_pzpr | —=C2108 heoz
T 100nF_p201 100nF_D201 T 22pF_p201 T 100nF_p201 +2.1vDC
VREG_RFRY_1_2.1V
REG_ RFRX 1 2 W
TR W L R0l 55 020
SRR R
o o o caviz ]
—c2112 ——c211 c2114 c2
T zzpF o201 T z2pF 2o T zZ2pF_gz01 nF_0z01.] ] 100n
‘ ‘ +2.7VDC
! L o T VREG_RFRX_0 2.7V
EXT_GFS. LNA
T R3104
| cHis 23 0014 O
4 ] zzoF o201 TP2
3 L~
7 CZ120 Tz
- ‘LZZpF,aza- —L--:»:rF,az-:- R2105
10 L -= 10,0201
T - - +2.6VDC
N = Q VREG_MSMF_2 6V
22pF 0201 100pF_D20 2138
—-ﬁ L - L 100nF_020

Checking Flow

Voltage at TP18 Is 2.1V?
Voltage at TP19 Is 2.7V?
Voltage at TP20 Is 2.6V?

NO
Replace PM7540

YES l

Regulator Circuit is OK
See next Page to check
VCTCXO




(2) Check VCTCXO

Circuit Diagram

Main Board
TP21
ca402 gz VCTCXO
100nF_0201
3400 _
ENGI08ES 15.2MHz 3405
i I fonFozor  Rasoz
Cass “JT_ - oy o DAL
11 toxo C— a2 ouT - VCONT [ o e
[~ | cao7 il I
100F I, e o
. o e “JFnF_pz
0 TCHOCR <‘P—FB2L = 1. 2MEg
VREG_TCXO 2.
VCTCXO 1=t order (ZH/0.033uE)
placed in MIMEROD side
TP2?2
TP23
Checking Flow
Voltage at TP23 is 2.8V? Yes
> » Replace Y3400 Component

NO
Voltage at TP21 is +1.4V +1.0V?2

Waveform at TP22 Is 19.2MHz?

NO
Replace PM7540

Regulator Circuit is OK
See next Page to check
ANT SW




(3) Checking Ant SW & RX path

Circuit Diagram

VREG_SYNTH_27V

L2804
15nH_0201
vy 2

Main Board 5 AEes I

7| coeoe

] 22F o201

TP26 5 - ANT_SEL1 3

1
g

1K_0201_SP4R_F

5, AN

ol

i
B

TP24 TP25

TP26

’7 R2801

L)

R2601

TP27

MODE ANT SELO. BANT SELL

ANT SEL2

ANT SEL3

GSMB50/EGSMO00 TX

DCS1800/PCS1900 TX

GSMB50 RX

EGSMS00 RX

DCsS1800 RX

PCS1900 RX

WCDMA 2100 Band 1 (UMTS1)

ol m| e H| e e m
m| B e H| | | e

WCDMA 1300 Band 2 (UMTS3

=T F o0t
==
= FLs
PADZED4

[

NM_MB&D BECU 120220-0202 ITT

23pF_02071
a

Antenna PAD =

m|m| e m e e el

[l =l W ] e

e
5
X

PAD2G1 2802 2.2nH_0402 3
5 i3

|4
T Mazin Ant 3

15

nE Min_fnt A || 3 MAEN AN e D Main Ant Y
1 5

L3615 2.TpF_D4l L2614
W Li - NM_MBSD BECU 120220-0202 ITT SRR :g

l,;]—
||}—‘

e
VBT 30-2502R,

PADZ603 z §
! I:I_—hl o BEnH_0402 B of 0.5pF_D402
=
— =
1 WS CLU 12023 -
¢ NWMBED BECU 1302000202 ITT = — PINI [
PADZEN2

O E p1N2

I:I_;_“I' change LZ615 from B to 6ind
Andy 4/8

NM_MBED BECU 120220-0202 ITT

ANT

(ET=T



Circuit Diagram

Main Board

WCDMA_850 RX path

2

C250
ISBDDF_EEUI

VBATT

FUS BC5
Voot j_c‘EW i BCs
VEN voo2 wF_oaz [ 220F o603 FEL1
VMODE_0 ) — L SAYFPBIEMCADFOD
3 + M o
VMODE_1 L2504 iéf ::: =
X WCDMA LB RF Out 1
B3 RF_OUT 1~ 2 l ki [ x
RF_IN AX
- 2NH_0402 GND
" ‘P costl cogla GND £ anp
= EQE cPL «| NM_1pF_n40z 1pFjo40z GND < GND
£ = =
2 Gno I = =
- SKY7T188 : = —
| = —mE— | — —— ——————— — 5
I %IB_MOQ_F AZ508 0_0402_J | cz2515
ﬂl | | | GPL All 1 1 e TRX WCDMA LB 1 I 2
: ‘ i l
Jl 6.8pF_Dd02
vese  BC2 | g | 2535 casﬁ‘s
249 0402 F | NMLIDF 0402 o NM_[DF 0412
BCZ
VEN chL BG2_GPL g S IS S _ 43nH_0402
R | | = = = FL250 RC2

24 RXWCDMA_LEF

24 RXLWCDMA_LE_M

p

o

e
He—— >-)x weD

RX_WCDMA

<>> TRX_WCDMA
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Circuit Diagram

Main Board

RX 1/Q Signal

—C2112
22pF_0201

c2113
22pF_0201

—

A
U210t 0 EXT_GPS_LNA
RTR-6285 =
R2104
Ic2119 22,0201
T 220F 0201 VREG RFRX 0 2.7V_1
%
®{ RF_ON VREG_RFRX_0_2.7V_2
2| C2120 C2121
TCX0 22pF_0201 100nF_0201 R2105
0 10_0201_J
= sgot o o 0201
. = = +2.6VDC
e
53| X
36 XN 1 c2is T 1 O VREG_MSMP_2.6v
2 ™xapP s
| o 22pF_0201 100pF_0201 C2128
CQl 100nF_0201
38 4 = = c2131 =
2 WPRXSE1 e
36| WERXSE? 100p||=|_o402
()
% | ir > TX GSM LB 23
31 werase TP83 TP84 o2
TP82 TP85  iwroe
32 1|2
S~ WPRXHBP > TX WCDMA_LB 24
33 LB_RF_OUT 1
—| WPRXHEM LIéBI_? ! TB_RF_OUTZ 7 7 C2135
1 | _RF- 22pF_0402
WDRX.B 56 HB_RF_OUT / / 1|2
10 HB_RF_OUT1 58 HB_RF_OUTZ 77 1] > TXGSM HB 23
39| WDRXHBT HB_HF_OUT2 759 HB_RF_OUT3 77 C2138 NM_22pF 0201
> WDRXHB2 HB_RF_OUT3 P ar e
50 PRX QP / / |—"|'
37 GCELL_INP PRX_QP [~ PRYGN ~
| GCELLINN g e PRXIN 12104 c2140
18 | CIN PRXIP 3.30H_0402 33pF_0402
19| EGSM.INP PRXIP 1 ~~~A_2 HBREOUT3 1 1 |72
* EGSM_INP DRX QP ir > TX WCDMA_HB_SE 21
1 DRX QP[5 DRX QN
> bcs_inp DRX_QN
7 7 DRX P
~ pcs_ine DRXIP [g BRYTN
“ DRXIN
15| GPCS_INP 2% -
- GPCS_INP WB_MX INP |5 WB_MX_INP 21 =
" WB_MX_INM WB_MX INM 21 -
“ eps IN 35
2 WPRXSE1_OUT [—5,
| PDETIN WPRXSE2_OUT |-
B 1x sias Test H°
VTUNET —24
VTUNE2 [§
VTUNE_GPS [~
pac_IReF [
onD_sLG F°




Waveform

Feed CW waveform to RF connector. (Please set WCDMAS850 RX frequency.)

@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 100 kH=z 67 .51 dBm

Re £ 5 dBm * Attt o dae SWT 2.5 ms 882.800000000 MHz

R /TN
ARIRN

——30 Pad <

e |

o Y

——80

——90

Center 881.8 MHz 200 kH=z/ Span 2 MHz

Date: 17.NOV.2009 07:25:24

TP77

® * RBW 100 kHz Marker 1 [T1 1
* VBW 100 kH=z —60.04 dBm

Ref 5 dBm * Attt o das SWT 2.5 ms 882.800000000 MHz

VARN

——30

——70

——80

——o90

Center 881.8 MHz 200 kH=z/ Span 2 MHz

Date: 17.NOV.2009 07:27:57



Waveform

Feed CW waveform to RF connector. (Please set WCDMAS850 RX frequency.)

TP78 / TP79
= ThEmoao0 Em i

Re £ 5 dBm * Attt o dae SWT 2.5 ms 882.800000000 MH=z

- 7N
A N

\

Center 881.8 MH=z 200 kH=z=/ Span 2 MH=z

Date: 17.NOV.2009 07:29:10



Waveform

TP82 / TP83

File Conirol Analyze Utilities Help 937 AM

Setup  Measure
ti = ed,

Harizont
2. 000030

TP84 /TP85

File Control Analyze Utilities  Help 9137 AR

Setup  Measure
it is sto o

tore

[1af 2] s
Horizontal

Delete el 2. 00000 =
All




4.5 WCDMA TX Trouble

WCDMA2100/1900/850 TX Trouble

Picture Data

Main board top
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WCDMA2100/1900/850 TX Trouble

Picture Data

Main board top
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WCDMA TX Trouble

Checking Flow

HP8960 : Test mode
4183 CH (wcdma850), setting (UL)
9400 CH (wcdmal900), setting (UL)
9538 CH (wcdma2100), setting (UL)
Setiting TX PDM Adj: 200

Check
regulator circuit

Check
WCDMA TX path

Check RTR6285 and MSM7227




Checking Regulator Circuit

Circuit Diagram

Main Board

TP18

= —LTpF_nz01 L350 e0s L5508 oe0n
o208 T = T = _ = I
00pF_0201——
o o o P
= ——C2108 ——cze T 100nF_ozn ba0z
T 100nF_p201 T 100nF_p201 T 22pF_p201 +2.1vDC
VREG_RFRY_1_2.1V
TV T A
SRR R
o o o caviz ]
—c2112 ——c211 c2114 c2118
T ZzpF o200 T z2pF 2o T zZ2pF_gz01 nF_0201.] ] 100nF_020
‘ ‘ +2.7VDC
! L o T VREG_RFRX_0 2.7V
EXT_GFS. LNA
T R3104
| cHis 23 0014 O
DDA [ 1 z20F a0t TP2
DDA [ L
DDA [
DDA [ T2120
DDA 75 _LZZijZ{)'
ooA g
DDA [ o
DDA [55 - +2. eVDC
DDA |22 o .
DM o= VREG_MSMF_2 6V
DDA SooF 0304
boa I“pFJAI)
DDA —-ﬁ ==
DDA |5 v 7

Checking Flow

Voltage at FR20 Is 2.1V?
Voltage at FR27 Is 2.7V?
Voltage at FR31 Is 2.6V?

NO
Replace PM7540

YES l

Regulator Circuit is OK
See next Page to check
VCTCXO




(2) Check VCTCXO
TP21

Circuit Diagram

Main Board

ca4n2 cisga VCTCXO

100nF_0ZD1

3400 _
ENGI0S88 19.2MHz 2405
i 2 . Toxo it 3 _ i JT= K LD ADJ 2
TCHD X e = = ouT VCONT ;
LGl l_—‘ BND ~vee
= 16 “MHe
£ VREG_TCxO 2.
(Z2H/ 0. 033uE)

1=t ordar
in MTMERDD =side

10nF T = o
TCHORF ¢ -a—F_°FmrF—:"“

VCTCXO

TP22
TP23
Checking Flow
Yes
>——— Replace Y3400 Component

Voltage at TP23 is 2.8V?
Voltage at TP21 is +1.4V £1.0V?2

NO

Waveform at TP22 Is 19.2MHZz]}

NO
Replace PM7540

YES l
Regulator Circuit is OK
See next Page to check
ANT SW




(3) Checking Ant SW

Main Board

Circuit Diagram

WREG_SYNTH_2.TV

L2e04

15nH_g201

1 e

z

| GCaeoe

o 23pF_0z01

ca810 7| czwn

I

1K_0201_8P4R_F
. Tan

| 10eF o201 25y ] 33pF 0201
-4

)
I
B
7

T
E;

L R

o 23pF 0201

TP24

TP25

TP26

R2801

R2601

TP27

MODE ANT SELO ANT SEL1

ANT SEL2

ANT SEL3

GSMB50/EGSM200 TX

DCS1800/PC51900 TX

GSM850 RX

EGSM200 RX

DCS1800 RX

PCS1300 RX

WCDMA 2100 Band 1 (UMTS1)

WCDMA 1900 Band 2 (UMTS3)

o | (e e e e o
(ol Il (el O = T
el i<l ]| ] =] W =T

WCDMA 850 Band 5 (UMTS2)

Table 4.1

Checking Flow

o e ele] e e e el el

=

L e

Check ANT SW Control logic
from table 4-1 is correct
for each band?

Re-download SW and check the path.

See next Page to check
TX path




TP29
/TP28

C2501
100pF 0201

i

Main Board

Circuit Diagram
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S T 2%Tg F
— N
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i X
T
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ﬁ wmg.gs
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L2506
) 100H 0402

-1

VBATT power

I VBATT
C2502
30F 001
10 =
-
o
FU5 - -
5 W% T o ™
A vee L L
- Ve 7
. TF 0| 20F 6D FFf
2 sgm T SAYEPRSENCALFO0
WODED aye seH = =
: VMODE { W L2504 [
7 = TXWODMA LB RF Ou A 2 TCWCDMA LB RF O f 3 A
. RF_OUT R
REN % ) RAE
nH 0402 oD
. g o o512 _HwozD —ouf!
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g ~ =
— e +
L semies = =
C25t5
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o
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RF TROUBLE SHOOTING

TP32 TP28 TP31
WCDMA PA STATE| PA ON 0 PA ON 1 PA ON 2
OFF L L L
WCDMA850 ON L H L
WCDMA1900 ON L L H
WCDMA2100 ON H L L
TP30 TP29
POWER MODE ENABLE PA_ RO (Vmodl)| PA_R1(VmodO) VCC
POWER DOWN MODE L L L ON
Standby mode L don't care | don't care ON
LOW POWER H H H ON
MEDIUM POWER H L H ON
HIGH POWER H L L ON
Optional Lower
v Mod H L L 1.5v
WCDMA PA STATE| PA ON 0 PA ON 1 PA ON 2 INTER TX SW SEL 1 [INTER TX SW SEL 1
- = - = = GPI093 GPIO093
OFF L L L L L
WCDMAS50 ON L H L L L
WCDMA1900 ON L L H L H
WCDMA2100 ON H L L H L

WCDMA PA True Table 4-2




RF TROUBLE SHOOTING

Circuit Diagram

Main Board

TP31
TP38

C2516
100pF_0201

He U2502
TP44 — B

VEN LV

VMODE 0 FL2503

i = o SAYZY 1GBBEAOBO0
TP4 '| 2518 et WODE 1 1920-19800Hz

9 TX WCDMA BC2 1 ‘ TXWCDMA BG2
20F 0201 Izz;ﬁ 001 RF_OUT ™
TX WCDMA HB_SE1 3 2700402
= RFIN L2507

m‘& ‘m

.

1 250
il . veet 1 19F 0402 0.56F 040
FL2S 8 10 0250
FAR.F6KA-1G8800-L4AF 7] OND veez 1 220pF 0201
1 4_TX WCDMA HB S| GND 2505 = —
21 TX WCDMA_HB_SE1 N ouT L -
200 001 =

)| St sk

R2506 GN[Q‘JU

gagnH 002 oo ool % 33pF 0402 =

= o

TRX WCDMA_HB SEf 1| 2

47pF_0402

“H‘k

iA 7nH 0402 =
~FL250% :

WCDMA 1900
TX path

TP32 U2503 TP36

U253
51 ven opl | &BCLCPL
s FL2505
VHODE 0 w27 FL2505
3 SAYFPIGI5ABOBD
TP 4 d VMODE_1 9 TX WCDMA_BC1 112 TX_WCDMA _BC1_1 1
RF_OUT ™ RX
g . TXWCDNA HB SE2 3
o oz ) 650F 0402 Lo o |
c2528 o259 0] Ev I
255 001 2258 0201 oot K 33H_0402 el
] o0 1.50F 0402 =
- - |:§GND vocz 2 o5 i - « -
GND L L
FL2505 2200F 0001 )
FIREGG510000 €283 SKYT7186 C2509
’ 20 001 = TR WCDMA HB SE2.1
L i 02532
- 6-|“
12 I

10pF_0402

12508
NM_240H_0402

FL2506 TP39

|
Hs
2
\H—Q—V\.A./v—‘

WCDMA 2100 TP33
TX path



RF TROUBLE SHOOTING

Circuit Diagram

S2201

Main Board
10 INTER_TH_SW._SEL_2¥
10 INTER_TX_SW._SEL_1¥

PEROBEOSH-DL G112
= CTL1
CcTLz

2203 33pF_0402

o e 4P
Fort3
/ enD g)czlz!:)-1 I3pF_0402
TP8 -
0 TP4
6
TP3 TP2 TP3

WCDMA PA STATE | PR OW O | PRRONW 1| Ph OH 2

OFF L L L

WCDHMABS0 ON L H L

WCDHA1900 ON L L H

WCDMA2100 OW H L T WCDMA PA True Table 4-2

POWEER. MODE EHABLE PA_IJ?‘%ID&I} Pn_;tE?‘ZIme) oo

Power Down Mode L UL ](..:, OH

Standby Mode L don't care | don't care ON

LOW POWER H H H OH

MEDIUM POWER H L H OH

HIGH POWER H L L OH

Optional Lower H I L 1.5v

Yoo Mode

TP8 P8
WCDMA PA True Table 4-3
WCDMA PA STATE PA OH O| PA OHN 1| PA OH 2 IHTER—TX—SH—SEL—l IHTER—TK—SH—SEL—E
- - - — - - GPI093 GPIOZ6

OFF L L L L L
WCDMASs0 OH L H L L L
WCDMA1900 0N L L H L H
WCDMAZ100 0N H L L H L




RTR6285

IE I~ |$

laftoRANRS
i i

i

I L

%I8

RF TROUBLE SHOOTING

Circuit Diagram

U2101
RTR-6285

Main Board

RF_ON
TCXO
SBDT
™XIP
TXIN
TX QP
TX QN

WPRXSE1
WPRXSE2

WPRXLBP
WPRXLBM

WPRXHBP
WPRXHBM

WDRXLB
WDRXHB1

—{ WDRXHB2

GCELL_INP
GCELL_INN

EGSM_INP
EGSM_INP

DCS_INP
DCS_INP

GPCS_INP

> GPCS_INP

GPS_IN
PDET IN

TX BIAS

RX 1/Q Signal
A

1

—C2112
22pF_0201

Fir

c2113
22pF_0201

R,

0 EXT_GPS_LNA
T R2104
c2119 2.2.0201_J
VDoA |- T 22pF 0201 VREG_RFRX 0 2.7V 1 -
\\fggﬁ VREG RFRX 0 2.7V 2
C2120 c2121
\\fggﬁ | 22pF_0201 l100m=70201 R2105
VDDA [ -+ 10_0201_J
VDDA ‘; = = +2.6VDC
VDDA
23
\\%B’X 5 755 T 1 0 VREG_MSMP_2.6V
7 22pF_0201 100pF_0201 2128
\V,Bgﬁ _Zﬁ 100nF_0201
[ 43 = = ca131 =
¥832 100pF_0402
VDDA ! H 2 > TX GSM_LB 23
VoA et TP83 TP84 c2132
vDDA |2 TP82 TP85 ;‘I’OPF—O“OZ
1|2
55 LB_RF_OUT f f / /' i > TX WCDMA_LB 24
o
LIéBIET:F@ uLg 57 [B_RF_OUT2 7 7 C2135
_HF_ 22pF_0402
56 HB_RF_OUT1 / / 1] 2
B AFour: [ IR0 A4 I P esie 2
_HF_ HB_RF_OUT3
He HFouTs 22 RE /7 1021382NM_22pF 0201
PRX QP / / |I-
S m—xc m——
CON [ PRXIN L2104 C2140
PRXIN = PRX_IP 3.3nH_0402 33pF_0402
PRX_IP 1 2 HBRFOUT3 1 1|2 »
DRX_ QP il TX WCDMA_HB_SE 21
DRX N DRCON
% DRX TP 12103
DRX_IP BRETN
DRXIN 2 - NM_4.7nH_0402
WB_MX_INP gg WB_MX INP 21
WB_MX_INM WB_MX_INM 21 =
WPRXSE1_OUT —gf
WPRXSE2_OUT [
TesT H° TP47
VTUNE1 —24
VTUNE2 [~
VTUNE_GPS |-
DAC_IREF [
| 69

GND_SLG




Circuit Diagram

Main Board
TP86
. - TP87
TX 1/Q Signal
ﬂ cai1g
/ TﬂSp 0201 u2101
% O / - 1 HIR-6285
TCXO_AF P8
/ / VDDA
307 g 4 VDDA
28 ) gr on VDDA
pd N ) VDDA
TCXO VDDA
o0 VDDA
/| TP&9 SBOT VDDA
L o VDDA
! /‘ T IP VDDA
X3 M §< B O VDDM
P £81 ap VDDA
TH_QaN VDDA
s VDDA
] 28| WPRXSE VDDA
TR6085 VDDA
VDDA
h M % | g? WPRXLEP VDDA
ﬁt P | WPRXLEM VDDA
- VDDA
C21as  22pF 0201 S
P 1 WPAXHE [ a3 _
| 37134 34pF 0201 . WPRXHEM LE BF OU
- e LE_RF OUTZ
'|| o 1 WLORXLE 41 | womxLe - =
TZ146 | [Z2pF o2
e WORKHE] 0 HE_RE_OUT1
| £ e 20| WDRXHE! HE_RE_OUT2
Q| s am R v WDRXHE2 HE_RF_OUT2
50_RX_P §< ;‘1‘ GCELL INP PRX_QP
50_RY_M GCELL INN PRX_QN
‘ a0 PRX_IN
00X P %> EGSM_INP PRX_IP
100_RX_ M 40 | casm NP
A " - DRX_QP
JZAXP B DCS_INP DRX_QN
35 M 47 | pes NP DRX_IP
. " DRX_IN
35 RX_P 2< GPCS INP
5 R M 45 GRS NP WR MY NP

B oRRER RRRE BB BR RRERBSENBEREEFPRRS



RF TROUBLE SHOOTING

Checking Flow

Main Board

WCDMA TX

NO
Check control PA logic Re-download SW and check the path
and switch logic from

able 4-2, 4-3 is correct2

Check the VBATT_PA

power is correct ? Check the VBATT Path

Check RTR6285 & MSM7227



Waveform

Use Test program to set TX on and measure picture as below.

@ * RBW 100 kHz Marker 1 [T1 ]
*vVBW 100 kH=z —15. 9 dBm

Ref 10 dBm * Attt 10 dB SWT 5 ms 1.949990250 GH=z
10
| o EN
E== | W
20 rrﬂ ﬁ‘\t
——30 / \
——40 f \L
L —so J\q’\w
,m[}ywA,Wh M}\Aﬂw
——70
——80
—=90
Center 1.95 GH=z 1 MHz/ Span 10 MH=z
Date: 17.NOV.2009 06:15:28
@ *RBW 100 KkHz Markexr
*VBW 100 kH=z
Ref 30 dBm *Att 30 aB SWT 5 ms 1.¢
30
| -0 EN
raz 2 I
L It 4 n My gk
\{,AJwW < NaZ v N W
/o 0

Ay Ay .Arr/ \11“’\ el umal
T Y T .

——50

——60

—-70

Center 1.95 GHz 1 MH=z/ Span 10 MH=z

Date: 17.NO0V.2009 06:18:009



Waveform

Use Test program to set TX on and measure picture as below.
TP36 /TP37 /TP38

® * RBW 100 kHz Marker 1 [T1 ]
* VBW 100 kH=z= —0.84 dBm
Ref 30 dBm * Attt 30 dB SWT 5 ms 1.949990250 GH=z
30
l o0 =
1 e
[ran > I
L o W AP TYINWY sy Aol i lA
/mvav b \ e I ek ai A L ®
o /' N
Wﬂmﬂ\mmnw/ l\i”\ﬁ(l’\hmwll
A AR
30
——40
——50
——60
-70
Center 1.95 GH=z 1 MH=z/ Span 10 MH=
Date: 17.NOV.2009 06:19:59
@ * RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz ~19.63 dBr
Ref 30 dBm *Att 30 dB SWT 5 ms 1.949990250 GHz
30
| o S
[1_ex]
[raax 1 I
o
I —10
| >0 W"‘n sy J M A&vnuh W
}/f \\
40 / \
I —60
-70
Center 1.95 GHz 1 MHz/ Span 10 MHz

Date: 17.NOV.2

009 06:21:19



Waveform

Use Test program to set TX on and measure picture as below.
TP42 /TP43 /TP44

® * RBW 100 kHz Marker 1 [T1 ]
* vBwW 100 kH=z= — 5.85 dBm

Re £ 30 dBm * Attt 30 daB SWT 5 ms 1.949990250 GHz

——10

B / \

Center 1.95 GH=z 1 MH=z/ sSpan 10 MH=z

Date: 17.NOV.2009 06:22:28

@ * RBW 100 kHz Marker [T 1
* VBW 100 kHz -15.25 dBn

Re f 30 4dBm * Attt 30 4aBe SWT 5 ms 1.949990250 GH=z=
30
—20
== | ,,
— O
——10

——20

[ N

ol N

AR AT A R 1A= VIV
——60
-70
Center 1.95 GH=z 1 MH=z/ Span 10 MH=z

Date: 17.NOV.2009 06:25:18



Waveform

Use Test program to set TX on and measure picture as below.

TP47

® * RBEW 100 kHz Marke [T ]
* VBW 100 kH= 0.47 d4dBm

Ref 30 4ABm ~ Attt 30 ae SWT 5 ms .949990250 GH=z

30

L ¢ =
=== |,

e /le\WW“ ooy HWNMI\QU\J\

. / 1
/ \

Center 1.95 GH=z 1 MH=z/ Span 10 MHz

Date: 17.NOV.20039 06:27:14



Waveform

TP86 / TP87

File Control
fC Ul

Litilities  Help 032 Al

Setup  Measure  Analvze
iom 1 to

TP88 /TP89

File Comtral Setup  Measure  Analyze LUtilities Help D32 AM

i topped,

M are
[1af 2]

Delete
Al




4.6 GSM RX Trouble

GSM RX Trouble

Picture Data

Main board top

Front Bottom view of PCB '
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RF TROUBLE SHOOTING

GSM RX Trouble

Picture Data

Main board top
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RF TROUBLE SHOOTING

GSM RX Trouble

Checking Flow

HP8960 : CW mode
189 CH(GSM800), 5 level setting (TCH)
62 CH(EGSM900), 5 level setting (TCH)
699 CH(DCS1800), 0 level setting (TCH)
661 CH(PCS1900), O level setting (TCH)
Output level: -30dBm setting (BCCH)

Check
regulator circuit

Check
ANT SW & GSM RX path

Check RTR6285 and MSM7227




(1) Checking Regulator Circuit

Circuit Diagram

Main Board

TP18

= —LTpF_nz01 L350 e0s L5508 oe0n =L $00pF_pz01
o208 T = T = 7 = T T %
100pF 020 — ] o o 211 o
7] —Lc2
—=Cz107 —=CIile ——c2102 | 100nF_bzo1 ——=C2il3 paoa
T 100nF_p201 T 100nF_p201 T 22pF_p201 T 100nF_p201 +2.1vDC
VREG_RFRY_1_2.1V
TV T o A D
SRR R
o o o caviz ]
—c2112 ——c211 c2114 c2118
T ZzpF o200 T z2pF 2o T zzpF_oz01 nF_0201.] | 100nF_0201
‘ +2.7VDC
T o VREG_RFRX_0 2.7V
EXT_GFS. LNA
_‘ RE104
cHis 23 0014 O
3 1 z20F a0t TP2
3 L~
i T2120
. _LZZijZ{)'
] £+
= - +2.6VDC
<= VREG_MSMF_2 6V
ﬁ Izzma-:za-

Checking Flow

Voltage at TP18 Is 2.1V? NO

< Voltage at TP19 Is 2.7V? Replace PM7540
Voltage at TP20 Is 2.6V?

YES l

Regulator Circuit is OK

See next Page to check
VCTCXO




(2) Check VCTCXO
TP21

Circuit Diagram

Main Board

ca4n2 cisga VCTCXO

100nF_0ZD1

3400 _
ENGI0S88 19.2MHz 2405
i 2 . Toxo it 3 _ i JT= K LD ADJ 2
TCHD X e = = ouT VCONT ;
LGl l_—‘ BND ~vee
= 16 “MHe
£ VREG_TCxO 2.
(Z2H/ 0. 033uE)

1=t ordar
in MTMERDD =side

10nF T = o
TCHORF ¢ -a—F_°FmrF—:"“

VCTCXO

TP22
TP23
Checking Flow
Yes
>——— Replace Y3400 Component

Voltage at TP23 is 2.8V?
Voltage at TP21 is +1.4V £1.0V?2

NO

Waveform at TP22 Is 19.2MHZz]}

NO
Replace PM7540

YES l
Regulator Circuit is OK
See next Page to check
ANT SW




(3) Checking Ant SW & RX path

Circuit Diagram

Main Board Lot

15nH_0201

VREG_SYNTH_27V Iy 2
it :ch«

1
f;

7| coeoe

] 22F o201

7| cesor

) 23eF o201

-llHHé -4

1K_0201_SP4R_F

5 AN

ol

2608 | 7
5

ER

ke

( R2601

| coeos
] 22F o201

TP24 TP25  TP26 TP27

MODE ANT SELO ANT SEL1 | ANT SEL2 | ANT SEL3
GSMB50/EGSM200. TX
DCS1800/PCS1900 TX
GSMB50 RX

EGSM900 RX

DCS1800 RX

PCS1900 RX

WCDMA 2100 Band 1 (UMTS1)
WCDMA 1900 Band 2 (UMTS3)
WCDMA 850 Band 5 (UMTS2)

-1

s e =] -] | (=) W] W] W] e =]
el el e =l = (e =
m| oo (e ) e e el
g ee] el el e e el

Checking Flow ANT SW Control Table 4-4

Check ANT SW Control logic Re-download SW and check again.

from table 4-4 is correct
for each band?

Or Changing the Board.

Check the GSM RX path




RF TROUBLE SHOOTING

Circuit Diagram

Main Board

2

i3]

GSM_PCS_RXP

5 GSM_PCS_RXM

=]
[&3]

. GSM_DCS_RXP

. GSM_DCS_RXM

25 GSMS00_RXP

25 GSMS00_RXM

25 GSMB50_RXP

25 GSME50_RXM

GSM RX path
c2302
1nH_0402
5> o1 vy vy 2 -\ >y GSM_PCS_RX P 20
L2301 L:auz\t
8 PnH 0402 TP48
18nH_0402 /
» + Loy~ 2 & Ny GSM_PCS_RX_M 20
1nH_0402
C2304
5.6nH_0402
5 - 1 v vy 2 -\\»ij_ncs_lﬂ.x_lﬂ 20
12303 TP49
L2304
NM_15nH_0402 10nH_0402
» 1L vy vy 2 ~»» GSM_DCS RX_M 20
C2305
5.6nH_0402
C2306
>/ . 1 H 2 ° > GSMID0_RX_P 20
L23p6 15nH_b TP50
NM_5.1nH_0402 /
C2309 -
S . 1 H 2 4 N> GSMID0_RX_M 20
2.2pF 0402
C2310
> o1 H 2 > Ny GSMS50_RX_P 20
2pF_0402 L231D\
L2309 15I'IH_ 0402 TP5 -l
39nH, 0402 /
S 1|2 N> GSME50_RX_M 20

I -
2pF_0402




RF TROUBLE SHOOTING

Circuit Diagram

Main Board

RX 1/Q Signal

—C2112
22pF_0201

€213
22pF_0201

—

0 EXT_GPS_LNA

> TX GSM LB 23

>> TX WCDMA_LB 24

> TX GSM HB 23

> TX_WCDMA_HB_SE 21

A
2101 N
RTR-6285 =
R2104
C2119 22,0201
VDDA T 220F 0201 VREG RFRX 0 2.7V_1 N
% VDDA
®{RF_ON VoDA VREG_RFRX_0 2.7V 2
2 C2120 c2121
] Texo VDDA 22pF 0201 l100nF70201 R2105
VDDA |
0 0 10_0201_J
" seoT VDDA [ o o
" VDDA [55 = - +2.6VDC
H e VDDA
53| X 23
RS VoD 725 2126 C2127 1 O VREG_MSMP_2.6v
35 1XQ 7 22pF_0201 100pF_0201 C2128
TN VDDA 737 100nF_0201
38 VDDA _'ﬂ = = ca131 = T
36| WPRXSET VDDA |53 ) ) 100pF_0402
- WPRXSE2 VDDA T
VDDA 24— 2
30 1
31 WPRXLEP VDDA 7 TP83 TP84 o132
WPRXLBM VDDA |57 TP82 TP85 100pF 0402
32 VDDA [ 1] 2
33| WPRXHBP 55 LB RF_OUT A Pl Pl 11
b out - |
WPRXHBM LB_RF_( =2 TE-RF-OUTZ +—~ C135
1 | LB_RF_OUT2 20pF_0402
WDRXLB 56 HB_RF_OUT 12
91 voRxHBA :g’gi’ggg % HB_RF_OUT2 / / I
_HF_ B RF OUT3
39 | WDRXHB2 HBHF 0UT3 59 _RF / / 1021382NM_22pF 0201
50 PRX QP / / l— ||'
31 GCELL_INP PRX_ QP [~ PRX QN —
[ GCELLINN PFE%(QIN 1 PRX IN 12104 c2140
1 I R [ PRXIP 3.3nH_0402 33pF_0402
19 - L 1~~~ 2 HBREOUTS 1 1 || 2
> EGSM_INP DRX QP il
1 DRX QP =3¢ DRX_QN
17 DCS_INP DRX QN |7 PRYTP
 bcsoine DRXIP [g BRXTN
“ DRXIN
15 GPCS_INP 2%
2 GPCS_INP WB_MX INP |5 WB_MX_INP 21 =
© WB_MX_INM WB_MX INM 21 -
“ aps_IN 35
” WPRXSE1_OUT {5
“ PDET.IN WPRXSE2_OUT [
B 1x BiAs TEST [H°
VIUNET |3,
VTUNE2 [
VTUNE_GPS |-
pac_IReF [
onp_sLe |2




Waveform

Feed CW to RF connector and check waveform of RX path as below.

TP5

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kH=z —35.81 dBm
Ref —10 dBm *Att O dae SWT 2.5 ms 881 .400000000 MH=z=
—10
| -0 Ea
AVG|
[2vc I

AR o) SRR, AR

Center 881 .4 MH=z 200 kH=z/ Span 2 MHz

Date: 22.JUL.2010 11:48:16

TP48 /TP49 /TP50 /TP51

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kH=z —45.72 dBm

Ref —10 dBm *Att O daB SWT 2.5 ms 881 .400000000 M

-10

|20 [~ ]
AV (
L =0

-—40

/1N -
[

TEW Y S TN vy M,y o R WAV YW TINWR T e T

+——100

-110

Center 881.4 MHz 200 kHz/ Span 2 MH=z

Date: 22 .JUL.2010 11:53:03



Waveform

TP82 / TP83

Setup  Measure
stopped,
0 Mpt=

File  Contol Analyze

Fore
[1af 2]

Delete
Al

TP84 /TP85

File Control Sebup Measure Analyze

tore
[1af 2]

Delete
All

Uitilities

Utilities

Help

Helgp




4.7 GSM TX Trouble

GSM TX Trouble

Picture Data

Main board top
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RF TROUBLE SHOOTING

GSM TX Trouble

Picture Data

Main board top
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RF TROUBLE SHOOTING

GSM TX Trouble

Checking Flow

HP8960 : Test mode
189 CH(GSM800), 5 level setting (TCH)
62 CH(EGSM900), 5 level setting (TCH)
699 CH(DCS1800), 0 level setting (TCH)
661 CH(PCS1900), 0 level setting (TCH)

Check
regulator circuit

Check
GSM TX path

[ Check RTR6285 and MSM7227 }




‘%

B

BE HEE

ﬁ‘o

(1) Checking Regulator Circuit

Circuit Diagram

Main Board

o

101 C2105 3 C2104
o106 ——"100pF_0201 = —4.7uF_0603 0603 = —=100pF_0201 TP] 8
100pF_ ozo:[ N N | cort N
7| —=c2107 ——C2108 ——C2102 [ 100nF_0201 | ==C2109 603 12  1VDC
100nF_0201 | 100nF_0201 | 22pF_0201 | 100nF_0201
| 0 VREG_RFRX_1_2.1V
VREG_RFRX 1 2.1V_1
REG_RFRX 1_2.1V 2 _R21 0201 J
R2102” 5.6 0201_J
h catts TP19
—=Cc2112 —C2113 —_ C2116
22pF_0201 | 22pF_0201 ZZpF 0201 1nF_0201 | 100nF_020
+2.7VDC
20T VREG-RFRX 027V
U101 - O EXT_GPS_LNA
RTR-6285 =
R2104
t[ C2119 2.2.0201_J
22pF_0201 VREG RFRX 0 2.7V_1
RF_ON VREG_RFRX 0_2.7V_2
C2120 ]
TCXO ZZpF 0201 100nF_0201 R2105
10_0201_J
= = o +2.6VDC
5 =TT O VREG_MSMP_2.6V
—1—22 F_0201 —1—100pr0201 C2128
100nF_0201
WPRXSE1 = = =
WPRXSE2
WPRXLBP TP 2 0
WPRXLBM
WPRXHBP 55
WPRXHBM LB_RF_OUT 37
LB_RF_OUT2 [~
WDRXLB 56
HB_RF_OUT1 g
WDRXHB1 HB_RF_OUT2 39
WDRXHB2 HB_RF_OUT3 [
1 GCELL_INP PRX_QP 7];
GCELL_INN PRX_QN (3
PRX_IN 4
EGSM_INP PRX_IP [—
EGSM_INP 15
DRX QP (g
DCS_INP DRX QN [ A
b 17 Checking Flow
DRXIN [—
GPCS_INP 28
GPCS_INP WB_MX_INP [—5g
WB_MX_INM [
GPS_IN 35
WPRXSE1_OUT |5,
PDET_IN WPRXSE2_OUT [~
TX BIAS TEsT (H°
5
VIUNET 54 Voltage at TP18 Is 2.1V? NO
VTUNE_GPS [ Voltage at TP19 Is 2.7V? Replace PM7540
67
DAC_IREF [~ Voltage at TP20 Is 2.6V?
oND_sLe 9

YES

Regulator Circuit is OK
See next Page to check
VCTCXO




(2) Check VCTCXO

Circuit Diagram

Main Board
C3402 C3403 VCTCXO TP21
_— 100nF_0201
33pF_(201
V3400 T
ENG3088A 19.2MHz C3405
10nF_02301 R3402
C3406 100_0201 .
1 || 2. TCXO outt B 1 TRK LO ADJ 2 K_LO_ADJ 1
11 TCX0 <K + E— OUT VCONT . A%
|~ | C3407 P | oND WOC 4 \/
10nF 0204
20 TCXO_RF << fnF_0201 — 19.2MHz
LO—0 VREG_TCXO 2.85V
VCTCXO 1st orddr (2K/0.033uF)
TP22 placed ih MSM6800 side
TP23
Checking Flow
NO Voltage at TP23 is 2.8V? Yes

YES l

Regulator Circuit is OK

See next Page to check
ANT SW

Waveform at TP22 Is 19.2MHZT>_><

Voltage at TP21 is +1.4V £1.0V?2

>——— Replace Y3400 Component

NO

Replace PM7540



(3) Checking Ant SW & RX path

Circuit Diagram Main Board

9 ANT_SELO >

9 ANT_SEL1 >

TP24‘—_‘fj
C2606

| 33pF_0201

TP26

9 ANT_SEL2 >

C2607

| 33pF_0201

R2601

1K_0201_8P4R_F

5 ANT _SELO_1

TP27

9 ANT_SEL3 >

C2608

ol 33pF_0201

ANT_SEL1

T

=IN|W|A

ANT SW Control Table 4-1

C2609

ol 33pF_0201

TP24

TP25

6 —
7 ANT SELZ 1
8§ ANT SEL3 1

R2601

TP26

TP27

MODE

ANT SELO

ANT SEL1

ANT SEL2

ANT_SEL3

GSM850/EGSM900 TX

DCS1800/PCS1900 TX

GSM850 RX

EGSM900 RX

DCS1800 RX

PCS1900 RX

WCDMA_ 2100 Band 1 (UMTSI)

WCDMA_1900_Band 2 (UMTS3)

WCDMA 850 Band 5 (UMTS2)

mim| o e e e e o)

Him| B e o] o e

oo e e e ey

'.:Eb'l."l."t‘l."t'l."l"

Checking Flow

for each band?

Check ANT SW Control logic
from table 4-5 is correct

Check the GSM TX path

ANT SW Control Table 4-5

Or Changing the Board.

Re-download SW and check again.




RF TROUBLE SHOOTING

(4) Checking GSM TX path

Circuit Diagram Main Board

o U2401 TP55

SKY 77336
s
2 T EN L2403 2403

TX_DCS1800_PCS1900_2 TX_DCS1800_PCS1900_1

i ocsipcs IN - pesipes_out 8 — - = o1 "2, - & 11 H 2%y TX DCS1800_PCS1900 25
S GsmUN GSM_OUT
4 3.6nH_0402 100pF_0402
g VBATT 4(3

N/C NC - -
5| NC e ) c2410 L2401

GND 74 0.5pF_0402 0.5pF_0402

T enp_sLuc GND [ w OPES o P
o1 oNpsLuG GND |5
25| GND_SLUG GND 5
£ GND_SLUG GND [ = =
55| GND_SLUG GND - -
551 GND_SLUG
£ GND sLUG
22| GND_SLUG
£ GND_SLUG L2402 2407

GND_SLUG
27| SND_SLUG TX_GSMB50_EGSM900_2 1 A2 . TXGSVBSO EGSMO00 11 || 2 sy 1y Gswgso EGSMIO 25
26| SND-SHUS 8.2nH_0d02 1l

= 2409
100pF_0402
c2411 | 1pF_o0402
TP56 o 2.20F 0402

A2401
PAT1010-X-8dB-C-CN
2 1 o TX GSM_LB_1
20 TX.GSM_LB) P2 Pif3 ©:

= TP57

GSM Quad-band PA

N TP53

T TP54
C2401 C24 \ Uad0r U2401
33pF_0201 A; F_0201 SKY 77336
BS

9 GSM_PA BAND
9 GSM_PA EN § AN 4 X EN

TP52

ot

o

TX GSM_HB_1
= — DCS/PCS_IN DCS/PCS_OUT

GSM_IN GSM_OUT

Tol

VBA'I'I'

Pout (high,low)=6.5 dBm A2402
PAT1010 X-5dB-C- PN
20 TX GSM_HB 4 P2 P1 C2404

VBATT

1
N/C NG
VRAVP 1
- GND
C2405 C2406 — 17 { GND SLUG oND

GND_SLUG GND
GND_SLUG GND
GND_SLUG GND
GND_SLUG GND
T P 5 8 GND_SLUG
2| GND_SLUG
55| GND_SLUG
R2404 26 | GND_SLUG
GND_SLUG
2.2K_0402_J -
PA_RAMP_1 28 | GND_SLUG
9 PARAWP GND_SLUG

c&Fab o] [eoln
%

o

EE
lﬁ

N

!

i

P4 P3 47uF B3 6.3V 100nF_0201.| 12pF_0201

o|

[t

::;ocolxl

.|||_|

-

1

(e}
N
5
©

39pH_0402

TP52 TP53 =

PA STATE GSM_PA _EN | GSM_PA_BAND
Standby L L
TX GSM850/EGSM H L
TX DCS/PCS H H

GSM PA control true Table 4-6



RF TROUBLE SHOOTING

Circuit Diagram

Main Board

RTR6285

U2101 R
RTR-6285 =
= R2104
1 C2119 2.2.0201_J
VDDA [—— 22pF 0201 VREG_RFRX 0_2.7V_1 ~
’ VDDA |5
> RF_ON xggﬁ 5 VREG_RFRX 0 2.7V_2
2 | 7 C2120 [cam
TCXO0 VDDA 75— 22pF_0201 100nF_0201 R2105
0 VDDA 5 10_0201_J
= sBDT VDDA |57 = o=
s VDDA 55 - B TP58
Smup VDDA 55 /
36| DN VPO 725 C2126 c2127 1
35 ] TX_QN VoD a7 22pF_0201 100pF_0201 C2128
- VDDA |1 - 100nF_0201
38 weRxsE" VDDA [ = = ?()201;; 0402
> WPRXSE2 VDDA 25
VDDA |22 L[z
301 werxsp vDDA |22 ! TP59
39 1 C2132
— WPRXLBM VDDA
7 100pF_0402
3 | VDDA 1] 2
35| WPRXHBP 55 LB_RF_OUT Il
“— WPRXHBM LB_RF_OUT 27 B RF OUTZ 135
" | LB_RF_OUT2 22pF_0402
WDRXLB 56 HB_RF_OUT1 1|2
19 WoRXHB1 :g’gi’ggg = HB_RE_OuT2 -~
9] _RF_( HB_RF_OUT3
39| WORXHSY N RE oS |22 RF 1021382NM_22pF 0201
50 1 PRX QP I—“I
37 GCELL_INP PRX QP [ PRX_ON
] GCELL_INN PEF&QIN 3 PRX N 12104 €2140
18 (| 4 PRX_IP 3.3nH_0402 33pF_0402
19| EGSM_INP PRX_IP 1~~~ 2 HBRFOUT3 1 1 || 2
—{ EGSM_INP 5 DRX QP I
16 DRX QP 6 DRX QN
17| DCS_INP DRX QN (7 BRXTP
— DCS_INP g&;(gllfl 8 DRX_IN NM_4.7nH_0402 )12103 change to NM
¥ epes NP - Andy 4/28
15 | 28
= GPCS_INP WB_MX_INP [—59 WB_MX_INP 21
WB_MX_INM WB_MX_INM 21 -
12 X
“{ GPs_IN 35
5 WPRXSE1_OUT |37 gg PRXSE1_OUT 21
“{ PDET_IN WPRXSE2_OUT 55701 PRXSE2_OUT 21
5 TEST
% 1% BlAs TEST [H2 1
5 VTUNE1 NV TP
VTUNET 757 VTONEZ - o
VTUNE2 ["oVTUNE_GPS SIS
VTUNE_GPS )
DAC_IREF 67 -y < TX_IREF 9 :;'N,gi
oOT|I0 |2 | o
GND_SLG [-22 NARNE |8 N[«
1 o | o T o - o R ERER &
L _Lx L~ R \ L .
- - x - N ADD 10pF by weikuo —= & |2 =
I I I IS N 2010/05/20 NERE N g
> =) =) Z SN [ N
2 S S = g ==2
J ul M | o o o = -
o I I = D =
N o o L) o
o N N T e
= S) S I'|'|
o
B
o
N




Circuit Diagram Main Board
22 WCDMA_RX HB_SE1
22 WCDMA_RX HB_SE2
TX 1/Q Signal r
TP86 c2118 RTR6285
K ol 33pF_0201 U2101
0 nCON S\ ! | RTR-6285
33 TCXO_RF 1
VDDA |
10 SSBDT_RTR - - 26 VDDA [
. T - RF_ON VDDA |5
(1| VDDA [~
| c2124 2 7
NM_1§0pF_0201  _ TCX0 Voo [8
I c2122 20 s
4 SBDT VDDA |
TP87 c2129 vbDA |2
'\l,NM_1 0pF_0201 | 68pF_0201 gg P VDDA _gf_
9 TX I_M §< - 56| TXIN VDDM [—5¢
9 ™Y QP  BROVIVE 65| TX.QP VDDA [5;
NM_1§0pF_0201  _ TGN vooa 31
I c2129 38 4:
| 213 4 26| WPRXSE1 VDDA [
NM_1§0pF_0201 | 68pF_0201 WPRXSE2 VDDA 5
30 VDDA 75
9 TXQM % ~ . | ST WPRXLBP VDDA [;
22 WCDMA PR RX LB P &5 v / | WPRXLBM VDDA -
22 WCDMA_PRY. RX LB_M 7 7 C2133  22pF_0201 32 VDDA [—*
2 L1 WPRXHB [ 33 | WPRXHBP 5¢
g -I| WPRXHBM LB _RF_OUT =
C2134 34pF_02071 57
N Ak WDRX.B " LB_RF_OUT2
TP88 TP89 C21736 | [22pF_0201 WDRX.B | s¢
2 || 1 WDRXHB1 40 HB_RF_OUTI "5¢
| 1 WORXED 35| WDRXHB1 HB_RF_OUT2 |2
27571 (2257 0207 WDRXHB2 HB_RF_OUT3 |-
22 GSMBSO RX P > g? GCELL_INP PRX_QP —13
22 GSM850_RX M GCELL_INN PRX_QN [+
48 PRX_IN |2
22 GSMI0O_RXP % 45| EGSM_INP PRX_IP [—
22 GSM900_RX_M EGSM_INP 1
6 DRX QP [
22 GSMDCS RXP % 47| DCS_INP DRX QN [
22 GSM_DCS_RXM DCS_INP DRX_IP [ ¢
w“ DRX N [
22 GSM_PCS_RX P ;< 75| GPCS_INP 2
22 GSM_PCS_RX_M GPCS_INP WB_MX_INP [—5¢
42 WB_MX_INM -
] GPS_|N 3¢
52 WPRXSE1_OUT 5
< PDET_IN WPRXSE2_OUT [
C
88 { 1x BiAS TEST ¢
VTUNET |3,
VTUNE2 5
VTUNE_GPS [—
DAC_IREF [
6¢

GND_SLG [—




RF TROUBLE SHOOTING

Checking Flow

Main Board

eck control PA logic Re-download SW and check path
from PA true table 4-6

is correct?

Check the VBATT_PA

power is correct ? Check the VBATT Path

Check RTR6285 and MSM7227



Waveform

Use test program to set GSM TX power.
TP5

Ref —10 dBm *Att o das 1 SWT 2.5 ms 836.400000000 MH=z

—-10

1 PK]

== L,

——40

——50

PRN

i I
i WW WM!IJWM \Ap\fv

-—80

——90

——100

-110

Center 836.4 MH=z 200 kH=z/ Span 2 MH=z

Date: 22 .JUL.2010 12:02:35

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kH=z= —18.58 dBm

Ref —10 dBm * Attt o das SWT 2.5 ms 836.400000000 MH=z

l-20 =]

—-10

—20

1 PK]

[pan <1 [

40 i

——60

| o ,Unul/'ﬂr/

——90

—100

—110

Center 836.4 MH=z 200 kH=z/ Span 2 MH=z

Date : 22 .JUL.2010 12:07:36

PRN



Waveform

Use test program to set GSM TX power.

® *RBW 100 kHz Marker [T1 1
*VvBwW 100 kH= 13.46 dBm

Re £ —10 dBm * Attt (0] aB SWT 2.5 ms 836.400000000 MH =
—10 "'\\
- / ==
q
\
e
== | .,

MM_MV/” \rf””\u.u\w

PRN

—70

——80

——90

F—100

—110

Center 836.4 MH= 200 kH=z=/ Span 2 MH=

Date: 22 .JUL.2010 12:09:33

TP58 /TP59

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kH=z= —39.66 dBm

Ref —10 dBm *Att o daB SWT 2.5 ms 836.400000000 MH=

—10

| 20 ES

==

——30

| 40 S

l —70

W e oA [ e S~y

——90

——100

—-110

Center 836.4 MH=z 200 kH=z/ Span 2 MH=z

Date: 22.JUL.2010 12:16:36



Waveform

TP86 / TP87

File Control Analyze  Utilities Help 918 AR

Setup  Measure
jEad topped,

TP88 /TP89

File Conirol Analyze Utilities Help 9:18 AR

Setup  Measure
i opped,
.08 Mp




4.8 GPS Trouble

GPS Trouble

Picture Data

Main board top
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RF TROUBLE SHOOTING

GPS Trouble

Picture Data

Main board top
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RF TROUBLE SHOOTING

GPS Trouble

Checking Flow

Enter GPS Test-mode

Check Antenna
Check
regulator circuit

Check RX trace

[ Check RTR6285




A i s i o M I

$Io

35 BE 2B

BRSPS EE

(1) Checking Regulator Circuit

Circuit Diagram

Main Board

u2101
RTR-6285

RF_ON
TCXO
SBDT
TXIP
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TP20

Checking Flow

Voltage at TP18 Is 2.1V?

Voltage at TP19 Is 2.7V?
\/r\|r:gn 2t IP20 1s 2 O\

[ ~~Wet EXT_GPS_LNA voltage is 2.7

=Y

YES

Regulator Circuit is OK
See next Page to check
VCTCXO

Replace PM7540

TP19
——=c2112 ——=c2113 —=c2114 C2116
| 220F_0201 | 22pF_0201 | 22pF_0201 1nF_0201 | 100nF_020
+2.7VDC
20T VREG-RFRX 027V
o EXT_GPS_LNA
_' R2104
Cc2119 2.2.0201_J
4 22pF 0201 VREG RFRX 0 2.7V_1
VREG_RFRX 0 2.7V 2
C2120 C2121 TP66
s 1 22pF_0201 100nF_0201 R2105
0 -£L £ 10_0201_J
o = = +2.6VDC
(o]
23
55 oo ooy O VREG_MSMP_2.6V
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7 ;E ;_[ 100nF_0201



(2) Check VCTCXO

Circuit Diagram

Main Board
3402 caos Y CTCXO TP21
100nF_0201
33pF_ 1201
ENG3088A_19.2MHz C3405
10nF_0401 R3402
3406 1000201 ,
1 || 2. TCXOoutl B 1 |TRK_LO_ADJ_2 K_LO ADJ 1
11 TCX0 &K + 3 VCONT VA
|~ ] ca407 D e |4 \
10nF 0204
20 Tcxo RF K TnF_0201 _1J AW
VREG_TCXO_2.85V
VCTCXO S N
TP22 placed i MSM68OO Slde
TP23
Checking Flow
Yes

NO

YES l

Regulator Circuit is OK

See next Page to check
ANT SW

<[ waveform at TP22 15 19.2MH>——<]

Voltage at TP23 is 2.8V?
Voltage at TP21 is +1.4V £1.0V?2

b Replace Y3400 Component

NO

Replace PM7540



RF TROUBLE SHOOTING

(3) Checking LNA GPS Trace

Circuit Diagram Main Board
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28

Circuit Diagram Main Board

A

RTR6285
u2101
RTR-6285
1
VDDA |
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RF TROUBLE SHOOTING

(3) Checking LNA GPS Trace

GPS mode | EXT_GPS_LNA_EN

ON

H

OFF

L

Checking Flow

GPS LNA control Table 4-7

Check control LNA logiC
from table 4-7

is correct?

ange the FL2701 or
FL2702 Component

Re-download SW and check path




RF TROUBLE SHOOTING

Circuit Diagram

Main Board
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Waveform

Enter GPS Test-Mode and feed CW(1.5752MHz) to GPS antenna’s pad.

TP60

#Atten @ dB

Marker
1.575415000 GHz
-68.86 dBm

#Atten O dB

System, Alignments, Alian Now, All reguired

Marker
1575400000 GHz
-68.21 dBm

VEH 188 kHz




Waveform

Enter GPS Test-Mode and feed CW(1.5752MHz) to GPS antenna’s pad.

TP62

—18 dBm #Atten @ dB

ems Alignments, Align Mow, All required

Marker
1.575400000 GH=z
-67.91 dBm

TP63

Ref -16 dBm #ftten B dB

temy Alignments, Align Mow, All required

Marker
1.575400000 GHz
-70.83 dBm

VEH 188



Waveform

Enter GPS Test-Mode and feed CW(1.5752MHz) to GPS antenna’s pad.

TP64

Fef —1% dBEm #Atten @ 4B
Peak

tem, Alignments, Align Now, All required

Marker
1.575400000 GH=z
—69.27 dBm




Waveform
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4.9 WLAN\BT\FM Trouble

WLAN\BT\FM Trouble

Picture Data

Main Board
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Front Bottom view of PCB

1 Samnlac



RF TROUBLE SHOOTING

WLAN\BT\FM Trouble

Picture Data

Main Board
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RF TROUBLE SHOOTING

WLAN\BT\FM Trouble

Checking Flow

Check
regulator circuit

hecking WLAN & BT RF circul
[ Done }




RF TROUBLE SHOOTING

(1) Checking Regulator Circuit

Circuit Diagram

Main Board
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RF TROUBLE SHOOTING

(1) Checking Regulator Circuit

Circuit Diagram

Main Board
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RF TROUBLE SHOOTING

Circuit Diagram

Checking Flow

Check
TP70 is battery power?
TP72 is 2.6V?

Check the BTB connector

Check
TP67, TP68 & TP71 is 1.2V
TP69 is 3.3V

TP73is 2.5 V?

Change the BCM4329

Regulator Circuit is OK

See next Page to check

RF circuit




RF TROUBLE SHOOTING

(2) Checking crystal circuit

Circuit Diagram

Main Board

%

M2 V RX BW

GMODE_EXT_LNA_GAIN
GMODE_TX_PU

QsC
OSCIN N
OscouT R2813 220_0201_J Y2801
0SC QUT 4 50SC OUT1 4 3
AL Xtal Xtal | 15pF_0402
T ©2829
Cc2830] GND  GND 4 .
15pF_0402] 823740000l _37.4MHz 10PE_JOPP

Checking Flow

Yes l

See next Page to check
TX path

N
) © Change the Y2801 component
Check Y2801 has 37.4MHz signal2




RF TROUBLE SHOOTING

(3) Checking WLAN & BT RF circuit

Circuit Diagram Main Board
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= — NM_0402 « NM_0402,| NM_0402
TP73TP74 F2801 TP75 TP76
Measur F2801
ce LFB2H2G45CC1D005
2lVB_Ant 4
[ala) ! .
IN 22 out
(ONO]
=N D) T C2817)
3 J C2816 = D}
sS= ) 5.6nH_0402 6.2nH_0402)
= D)
~ =
= NQ WB_Ant_5
SW_TX WL _ SW_TX BT
Cc2819 _| c2820
10pF_0201_25V 10pF_0201_25V
V2802
== 12802 J280
[a2] N ~ N
® = - =
F zrF @
O O
TX WL 4 > > 1 TX BT
™@ X1
5 I 1 _ SW_RXBW
WA SW ouT VCTL2
Checking Flow 1 2WL_LIBAL 10 -
g L2820 4.7nA_0402 LNAIN vbD VDD_PA C2821
fa) a "
Z X =z 10pF_0201_25V
O xx O N
[ Check the RF connector (2801 )] XM2400LT-DL1208TMP | | | - =
C2836 ——
4.7uF_0402
Y - N =
[ Check F2801 Component ] RX BW

A 4
[ Check U2802 Component ]




Waveform

Feed CW (2.45GHz) to WiFi/BT antenna’s pad and measure waveform.

TP73

lignments, Align Now, Al reguired

Marker
2.449970000 GHz

-60.63 dBm

VEH 168

TP74

em, Alignments, Align Mow, All reguired

Marker
2.449990000 GH=z

-60.95 dBm




Waveform

Feed CW (2.45GHz) to Wi-Fi/BT antenna’s pad and measure waveform.

TP75
18 dBm

+ Alignments, Alian Now, Al required

Marker
2.44999000A0 GH=

-65.46 dBm

YBH 166 kHz

TP76

#Atten O dB

my Alignments, Alian Now, All required

Marker
2.449990000 GHz
-6267 dBm

M A
b

T, f
w Sl
iy WS AP P TP




Baseband TROUBLE SHOOTING

4.10 Power On Trouble

Picture Data

Main board top

TP6

TP7

TP5

TP4

TP8 TP3

TP2
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OTING

Circuit Diagram

Main Board u101A
USB_VBUS xH2 1 uss_p USB_DAT Hi—X
T X5 usBD_P USB_SE0 X
R1102 X—— USB_D_M Ha
1 : L1 yse_veus UsB-08 VeOw
1004020 o l Ri105 <
€1102 47K_0201_J veo (-E1! FHeo o201
R1104] 2.2uF_0402 T -
47K_0201.F T x2 Tss e veackup [L13— VBACKUP g rpy4g
% - XTAL_IN M3 XTALIN KXTAL_IN 33
xtaL_out |18 XTAL OUT f— differe};;:/ilouw 33
E2 — -
Q1100 VCHG LAYOUT: C282 place close U4.K7
5 SLEEP_CLK K - > 32KHz-SLEEP-CLK 9,27
R1107 _Lcnoa
4 ! D2 sHGoT wehIT (210 5> NPMINT 10 NM_33pF_0201
160_0402_F £
BETA=100(worst case) TCXO_EN :?2—« TCXO*TECNXO IN9‘33 - 5013)1%):70201
0.7A1100=7mA
VPH_PWR o ) TCXO_IN 1} < TCX0 33
L 223/124;:?12:2::5“@ ample marain Texo_out FE10 PMIC TEXO ST ,R)98 3> PMIC_TCXO 9,33
T Ratos NSS35200CFETIG el S > Puic_ssal 10
R1110 CHisns p sack (10 I ci112
o 0.0603_40.1_0805 | LAYOUT: differential trace o sesr |10 REG_MSMP_2.6V TNMﬁSBpFJ}Zm
ISNS_M 2
[ cnis Q101 =
| 22uF _osos J6.3v |_ 6 E4 | grrrer RORWRICIZ N ke PWR KEY 1030
% Si235. SDS-T1-GE3 FoN_RsT 10 5> N.PONRST 9  D1100
s, 2 Qe
_]_ F2 | vear R11127) RB720M-30
| c1o7 VR1101 :l_c1108
— K DEBUG_PS_HOLD
Imm:_oeos 100nF_0201 PM7540 SI0201 oy
TVL040201AB1
= Add VR1101 for ESD issue
River 7/13 -
KB_R5 30
g_ EEYRAD_O KEYRAD EEYRAD_11 % KB R4 30
g | FETRAD_1 KEYFAD_10 —aFqq KB R3 30
'n KEYPAD_2 KEYPAD_9 e KB R2 30
£ | FEYPAD_3 KEYPAD & ~apTs KB R1 30
| KEYPAD 4 KEVFAD T oo -
4 AC1S KB_C7 30
L KEYFAD S KEVPAD & ot
HH uarTi_cTs N UARTAIMLSE  japm_prm w2 — gg BILUARTLRIS 2132 VREG_MSMP_2.6V
L LaRTITRH UERTI TH Foi— ~UARTL_TX 21,
" uarTz oM £T5 N UARTZ_OM_RFR_N Aek— KKEY_VOL_UP 30 |
— UARTZ_ DM R UARTL. DM T% [ R1010
B UART3_CTS_N UART3_RFR_N 1o N
— UARTI_R¥ UART:Z _TH UART3_TXD 32
NM_10K_0201_J
H umn_parta Ulil_RESET -ra— 72 MSM_UIM1_RESET 11 o
— U _CLE Lint1 _PurR_EM D1001
GPI10124 1 2
H uspt_par e uset nE NT N FPEE K N_KB_PWR KEY 11,30
 U2B1T3ED RB720M-30




TROUBLE SHOOTING

Main Board
= R I R N
e =4 = By = (= =y =y =t
E SE-SE-SE-SE-SE-SEES
ToT s ss3s TP7
D12 DI3 L L T A 0 ¢ f 2
\DD_TCX0 \REG TCXO ngwmﬁgg_;%%gs]vv
vsg(éés_ggg 23 IREG VCA 28
" REG RFRX! My REG RFRX.0 2.7V
VOD_RF1 REG RFR. g —
D6 V\éii%i?’i ﬁg nodified the height to 1.0m| ,E:G:C%&_-zl'ﬁv
VDD RF2 VRVESGWGFF:A TS T REG_AUX2 285V
W ReG pa |2 LA ) REGLCD 285V
VDD_C2PA 4O 0EA J RI20 0402.J
oioft ey | crn o NV
m [T][2 12 RO TRECRARKL21
VS NSNC 1
M1 o0 o1 e VSW NS ug T .2 I + Iaantyrec wsict 1 TP2
VREG MHCH . ol 2 oafls o | ciou o l
s i lL 12 RIZ040.0402.J TIP3
N2 Il L1 2
11 8IS l AL JREG NSIC2 120
B I G125 470F D60 | C1at6_toF oot
L T 7 lw_ 12 RIZ050.0402.J
N10_ VSW_MSVE Ml . . N 1 9
Vﬁwgmg E LT 08A | vV REGISIE 18/ T P4
— 12 o121 | [ToF 0201
F 63 REG VAT o8 | 2207 gots 4v
VDD NSIE2 VREG JSHE2 - - L . ,
'l ;]g VDD NSIP REG NP m l =~ CAD notes: EMI CAPS place in PMIC
VDD_ANA VREG NSIA = room at shield edge
NREG NSHP 2.6V
- - ~ 1VREG_NoNF_
gg V0D LSPR P ] LR RS 2 TPS
VDD RSPK R e . JREG N2
TS S5 TP6
b =p
REF ISET
- é]g REF ISET
ReFBrP [ |REEP =
VREG USB gl JREG 1S5 SBPHY VBUS 33V
m JRE
@ REG WL ,Ib;g_éngénggvrzs_tsv
£y VOD_WLAN \REG 696 REG 6.2
| o6t REG RUM! iy 6. UM
VOD_RUIN VREG 673 g lé\!l\:Aé\/(TE;\ L_ESVHD[; _gsev
VREG MG _TFLASH 2
@ VREG GP2 j} RES LM 10,26V
\D_GP2 REG 5V
VS 5V
M8 oer oo e I I T T =
DO (NN (RO (U RO RO | AR
—S 60 oo f slesl Sl mlewl =l =kl =
B J Pl b St e S St it
E7 GND GND J o o o o o o o
£g | GND GND g e R PR oRop 2
{60 oD g
GND 6D
oND oD c
GND oD ;
T GND oD
{60 oD
GND S, 6D
A AD
= PS40 =




TROUBLE SHOOTING

Checking Flow

START

Check Battery Voltage
VBAT > 3.4V ?

Charge or Change Battery

Push power-on ke
and there is a high to low pu
on N_KB_PWR_KEY?

Check the contact of power on key

Check VPH_PWR (TP1) = VBAT?

Resolder Q1101

Check PMIC regulator
output voltage

Replace UT0TA

YES

MSMC1(TP2): 1.275V
MSMC2(TP3): 1.325V
MSME1(TP4): 1.8V
MSMP(TP5): 2.6V
MSMA(TPS): 2.6V
VREG_TCXO(TP7):2.85V

Check TP8 is
high level (2.6V)

Resolder D1100

Does it work normally?

Re-download code?

YES

Does it work normally?

A 4

THE PHONE WILL
POWER ON.

NO

Replace main board




TROUBLE SHOOTING

4.11 Charging Trouble

Picture Data

Main board bottom f:!;:‘ o
i N

v, .
PE355800 & = i

TP1

Main board top

TP3

TP4

TP5




TROUBLE SHOOTING

Circuit Diagram

Main Board
USB_VBU
C1111 ] 1nF_0201
1uF 0603 USB_VBUS
- 1100 c1io0 T R1102
v 50mi
; VIN VOUT 3 ¢
A NC ILIM
ol 2| /WRN 6 ‘ R1103 | c1101 10_0402_
GND VB 1
TP1100 EN 12 T C1102
THERMAL GND [ N of 22uF_0603 R110 -
R1100 17.4K_0201_F] 47K_0201_F
RT9718BGQW 1 200K_0201_F
I(1im)=25000/17.4K(R1103)=1.436A U101A
VBATT
H2 Ja
X152 | USB_ID USB_DAT [—er—X
X UsBD_P USB_SE0 [—X
X——| USB_D_M Ha
L1 USB_OE X
——— USB_VBUS
vcon B
@ USB_CTL vBACKUP [FE13—
XTAL_IN [-M1S_
E2 XTAL_ouT |13
Q1100 VCHG
TP4 — SLEEP CLk FR—
R1107
g2 ! 2 D2 | TR cT VNN (210
| 160_0402_F
] Tex0_EN 22—
2 1= BETA=100(worst case) -
o
VPH PWR g e 0.7A/100=7mA . Toxo N 12
- 7T¢ 7mA*2= 14mA To assure ample margin &10
5Tt 2.3V/14mA=164 ohm TCXO_OUT
R1109 © K10
NSS35200CF8T1G SBDT
€11 1sns P sack |10
~ LAYOUT: differential trace o SBST J10
ISNS_M
| _C1105 TP5
| 22uF_08056.3v E4 | garreT RPOPWR -C12
—— | F10
= Si2333CDS-T1-GE3 PON_RST
PS HoLp [-E19
—F2 |\ BaT

PM7540



TROUBLE SHOOTING

Checking Flow

START

Check VBAT(TP2) < 4.25V &
VBUS(TP1) < 6.8V

Check TP3 voltage= VBUS

The voltage across R83
(TP4 and TP5) is about
51mV to 69mV?

Battery is charging?

Charging is
properly operating

NO

NO

e N
Remove abnormal battery & adaptor

- J

Resolder R1102 and U1100

e N
Resolder R1110,R1107 and Q1100
\ J
s N
NO The battery may have
> problems.
Change the battery.
N J




TROUBLE SHOOTING

4.12 LCD Trouble

Picture Data

Main board top

TP1
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Main board top

' 4. " me e
ST I I

-

»
b 3

=
Y

h ;
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.
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TROUBLE SHOOTING

Circuit Diagram

Main Board

VREG_LCM_|0_2.6V VREG_LCD_2.85V

LCM connector

TP1

R1913
T 0.0402_J

R1912
0.0402.J

D

LCD_CS_N 4@
'Ozgg 8 R19110_0201_J
LCD_VSYNC é {MDP_VSYNC_P 10
MTP_PWR [
LCD_RESET N [ (N_LCD_RESET 10 S¥10-H3 #0.2.6V
MAKER-ID(LOW) |3 > LCD D0 10
WLEDS [
WLED3 |7
WLED1
WLED2 [
WLED4 5
WLED_PWR £1669
DDI_P_DATA P_1
MDDI_P_DATA P g BT DATAN T 1 8 <CMDDI_P_DATA_P 10 o
1| MDDIPDATA M 50T FETE B 2 7 <CWDDIP_DATAN 10 -
7] DGNDIDDI_P_STB_P 5 DI P STBIN 3 6 § MDDI_P_STB_P 10 ™
| DGNBIDDI_P_STB M S 4 5 MDDI_P_STB_N 10 S
1_ DGND ~t < VR1901 [}
||| DGND 9, 4, ICMF214P101MIR @
i [l
44
0462930210014294212 T 99 “ N
D1902 D1901
= =
ST 77 7 1 MLVS-0402:M04 "] MLVS-0402-M04
<} ~i o} o ~
oS 94 g g<o
b} o of o |
w b +F Hw
89 9 9 g8
ml ml
= 1 =
= — =




TROUBLE SHOOTING

Checking Flow

START

Is the connection of
FPC with connector on
PCB ok ?

Reassemble FPC with connector

Check the soldering of LCM
Connector (J1801)

Resoldering LCM connector

e VREG_LCM_IO_2.6V (TP2) 2.6V and
VREG_LCD_2.85V (TP1) 2.85V2

Resoldering R1912 and R1913

Check the soldering of
EMI filter (L1900)

Resoldering L1900

Change the LCD Module and try again




TROUBLE SHOOTING

4.13 2M Camera Trouble

Picture Data

Main board top

2

‘v

L. e
Ll L]

A &
’l"" [e—




TROUBLE SHOOTING

Circuit Diagram

Main board

TP2

TP3

CAM_IOVDD ~ CAM_AVDD VREG_2M_DCORE_1.5V

TP1

R1808
0_0402_J

2M FF Camera LGIT
amera _ c1800 | |
C1804 _-— C1801
2M camera Address: 0x5A | 100nF_0201 R1802
100nF_0201 «| 100nF_0201 1 2 N _CAM RESET N_CAM_RESET 10
100K_0201_J
U1801
2
41800 IN1 OUT1 7 CAM_DATA5 10
IN2 OUT2 3 AM_HSYNC 10
4 1 IN3 ouT3 CAM_DATA4 10
10VDD 75 5 IN4 OoUT4 CAM_DATA9 10
AVDD 3 57 IN5 ouTs CAM_DATA8 10
DVDD 5 IN6 OUT6 [————))CAM_DATA7 10
6 STDBYB |5~ N AWM RESETK  CAM_PWDN_2M 10
AGND RESETB [
2 11 12C_SCL ég
7| GND SCK 49— T2C SDA 0o
0] GND SDA[——————————
GND o<
29 ||  ICVE31186E070R100FR
1 25 | GND MCLK 573 CAM7DATA5<71 CAM_MCLK 10
7| GND D1 =55 CAM_HSYNC 1
5| GND HSYNC 55 CAM_DATAZ 1 |I'
5| GND DO -3 CAM_DATAI_1
GND D515 CAM _DATAB_T U1800
D4 =3 CAM_DATA7 1
21 b3 2
75| DGND 9 CAM_VSYNC 1 5 IN1 OuT! |7
27| DGND VSYNC [ CAM DATATO T IN2 OUT2 75 AM_VSYNC 10
5| DGND D6 55 CAM PCLK T 2] IN3 OuT3 CAM_DATA10 10
DGND PCLK -5 CAM DATATT T = IN4 ouT4 AM_PCLK 10
= D7 57 CAM DATAG T &IN5 OuTs CAM_DATA11 10
= D2 = = IN6 OUT6 [—————))CAM_DATA6 10
CAM-H88
- N
[a)a]
ZzZZ
[CX0}
23

ICVE31186E070R100FR




TROUBLE SHOOTING

Checking Flow

START

heck CAM_IOVDD, CAM_AVD
D and VREG_2M_DCORE_1.5V?

Resoldering R1808 and
replace U101

_IOVDD(TP— )T N . ©V
CAM_AVDD (TPN ) N 0V
VREG_ ™ M_DCORE_— . v V(TP m ):

—.nV

Resoldering J1800, U1800 and

Check the soldering of 2M camera U1801

onnector (J1800) and EMI filter
U1800 and U1801)2

Can 2M camera
Working?

Replace main board

2M camera will work properly.




TROUBLE SHOOTING

Waveform

min(1)
Current my
Mean mi
Min m
Max i my

+ width(1s]
49

CAMIF_PCLK1



TROUBLE SHOOTING

4.14 VGA Camera Trouble

Picture Data

Main board top




TROUBLE SHOOTING

Circuit Diagram

Main board

TP2
VGA camera Addreds: 7Ch

VGA Camera TOSHIBA

CAM_VGA DVDD_1.8V 1 2 N_VGA RESET

CAM_IOVDD

< N_VGA_RESET 10

TP1 CAM_IOVDD
T 100K_0201_J
CAMJAVDD P3
U1802
A5 A2
VDD15 10VDD |-£5 TP1801
AVDD 75§ @ \M_TP35
DVDD
E4 | vop1s 0402
c6 L1802 18nH 04 .
c1808 T P PWR&\:"L'; A3 | CAN PCIH 2 T v~ 2CEVPCik_1 CAMPWDN_VGA 10
T A4 ) GND  EXTCLK |22 CAM_MCLK 10
100nF_0201 C4 1 GND scL |28 Q 12C_SCL  10,13,17,19,29,32
—— g GND SDA gg > 12C_SDA  10,13,17.19,29,32
= GND  RESET |55 CATSYNTSG  N_VGA_RESET 10
VSYNC 57 CAM HSYNC_1
= HSYNC 57 CAM DATATT 1
) DATA7 "3 CAM DATATO_1
DATA6 "G CAM DATAD_1
DATAS 767 CAM DATAB 1
DATA4 57 CAM DATAT 1
DATA3 g3 CAM_DATAG._ 1
DATAZ 57 CAM DATAG. 1
DATAT "3 CAM DATAZ 1
DATAO
c1812
C1809 * “[c1802[c1803] R1806
100nF 0201 ] s s I®
Yo ) N ) MK 100K_0201_J
R N - B
o o |
e e oL
o
o




TROUBLE SHOOTING

Checking Flow

START

Check CAM_IOVDD, CAM_A
VDD & CAM_VGA_DVDD_1.8
\

Resoldering R1808 and
replace U101

_IOVDD(TP— )T N . ©V
CAM_AVDD (TPN ) N 0V
CAM_VGA_DVDD_— . V(TP m): — |
oV

Check the soldering EMI filter
(U17800and U1801)?

Resoldering U1800 and U1801

Can VGA camera
Work normally?

Change main board

VGA camera will work properly.
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Waveform

File Control Setup Measure Analze Utilities Help 1:11 A

Current

Mean
E— Min
Max

CAMIF_MCLK1

File Contral Setup Measure Analyze  Utilities Help 11:23 PM

CAMIF_PCLK?2



TROUBLE SHOOTING

4.15 LCD backlight Trouble

Picture Data

Main board Top




TROUBLE SHOOTING

Circuit Diagram
Main board
TP2
VPH_PWR | 1p3
~ TP4
R1901
0_0402_J TPS
BL LED driver Address: Ox54
- TP6
C1931 1901
-1
o 2.2uF_0402 _
1 A3 | cop g; 7| _c1951
N C2N | 2.2uF 0402
VOUT _LED S cmp N o S
tgj D5 C1P é11 1 219?1
=4 D4 CIN
00— b3 2.2uF 0402
53 D2 E2
19—~ D1 SCL (&5 2C_SCL  10,13,17,18,29,32
« AN—"H volT SDA > 12C_SDA  10,13,17,18,29,32
0_0402_J nINT —%2
- B4 | nRST <{{LCM_BL_nRST 10
' 2.2uF_0402 R
zZ zZ
TP1 zZ Z
ADP8860ACBZRT7 | _ NM_TP35
< 0O
= TP1901




TROUBLE SHOOTING

Checking Flow

START

eck the soldering of L

Resoldering J1901
M_connector (J1901)?

eck the contact betwe€

LCM and MB? Replace the LCM ]
n an ?

Is the voltage of WLED

(TP1) about VBAT? Resoldering R1902 and U1901 ]
abou 7

Fhe voltage across LED is :;CM—IR!a_Ep ac'e_U 1-9(')_1
N

T
about 3V

LCM_LED — _m:
P <

LCM_LED — _ < : T
P 0

LCM_LED — _wvn : T
PO

Can keypad light
Normally Work?

Backlight will work properly.




4.16 KEYPAD Light Trouble

Picture Data

Main board bottom

me

BN

8

L]
4~




Picture Data

Main board Top




TROUBLE SHOOTING

Circuit Diagram

Main board

WPH_PiiR

|

R0
0_040z_J

WS

L1901
] 2.2uF_p40z _I_:L
L < . cap _g; Ci981 P2
; CIN [
. gy WOUT_LED S chae_n | of 220F pa0z
1 Cd A1 || dciest
i 1) o P3
=l CIN [
= 02 2.2uF_D402
RTtEE) o2
— . : E‘é Y scL —CEZE—« [ZC_3CL . 10,13,17.18.29.32
_ LT DA [ ZE_SDA 10037082932 finis o pand
0_0402_ niINT (R — 1 aE LED1_t - 2D
B4 | nRST < LEW_BL nRST 10
cia4 DE/ChAP_INZ Rigi6 0_pz01
B3 . i
2 .3uF_D402 o o o7 SKE_LEDY 2 - 20
= =
[} L} =
ADPEEE0ACBZRT &l | Hhd_TP35 wR1902 R1914 0_p201_J
[m 1 :
TR1901 ~ MLW-D#W < EB_LED1 3 a0
R1917 0_D201_J
TP1 — — i Y.
: : SR R B_LEOT 4 - 20
TP4

TP5



TROUBLE SHOOTING

Checking Flow

START

s the voltage of WLED

(TP1) about VBAT? Resoldering R1902 and U1901 ]
abou 7

Fhe voltage across LED is

Resoldering R1914, R1915, R1916 and
about 3V

KB1ED— ~— - TP
AN
KB_LED — _ ~ : TP
™M
KB_LED — _ o : TP
<
RB_LED — _ < TP
LN

eck the contact betweé

keypad and MB? Replace the keypad

Can keypad light
Normally Work?

Backlight will work properly.




4.17 SIM Card Interface Trouble

Sub Board

Main Board

.h

- .

e -
- '“—95" ==

g
&%
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Circuit Diagram

Sub Board

11 Ulkdl_DATA <%
WREG_UIhi1

UM _RESET <

Main Board

=

y

ol 10ONF_DZON=

o Uikt _CLE

| | n P3| —
=1 ] LY Pt

OFZ3C-100%-0 853 |

WREG_UISE iy

1

SBPHY WBLIS 3.0

YREG_WLEN |3

REG_M_DCORE_1.6Y

WREG_GPS

VRES_RUIMI [ 78

WREG_GPI s

/REG_GPE_2.8%

WREG_LIhd1

WG DWDD1 Y
REG_TFLASH 288w

WREG_MMC 73

AREG_LCM_|0 264

WREG_GP2 [y

WRED_5V My
WSS

GND Pl
GND [

GND Mg
GND 5
GND

GHD
GHD

I
b= =

4dd [1id0 and remowe ELEOT

2 2uF_0402
2 2uF_0402
2. 2uF_0402

1221




TROUBLE SHOOTING

Checking Flow

START

SIM connector solder? Resolder SIM connector

heck sub board
SIM power (TP1)
3G: 1.8V; 2G: 3.0V

SIM power (TP2)
3G: 1.8V; 2G: 3.0V

Replace main board U101

YES
[ Check board to board connector solder? ]

hange the SIM Car

And try again [ Change sub board ]

Change SIM Card ]




4.18 T-Flash Trouble

Main board Bottom




TROUBLE SHOOTING

ircuit Diagram

Cc

T-Flash Slot

VREG_TFLASH_2.85V

10 SDC1_CLK

10 SDC1_CMD
10 SDC1_DATAO

10 SDC1_DATA1

2222

10 SDC1_DATA2

10 SDC1_DATA3

10 N_SDC1_CD NA

VSS
GND
GND
GND
COM
GND
GND

vl (22

Alwlo

N

.I
o~ o
R3205 =
0_0402_J
[ *4
VREG_MSMP_2.6V
€3200 7| 7| c3210
10uF_0603 ] .| 100nF_|0402
| R3207
o 47K_0402_J = J3202
U3201
Am ESD3 vce % M VDD
7| CLK  SDCLK [ 37 CLK
5] CMD  SDCMD [ 771 CMD
5 Data0 SDData0 1 8 DATO
9 Data1l SDData1 8 1 DAT1
10 Data2 SDData2 7 2 DAT2
o) 13 Data3 SDData3 4 10 CD/DAT3
ESD1 ESD1 cD
GND
5031820832

Sub board

TP2

CM1624-08DE

1




TROUBLE SHOOTING

Checking Flow

START

Is the N_SDC1_CD (TP1
is Low?

Resoldering J3202 & U3201

e VREG_TFLASH_2.85V a
MB about 2.85V?

the VREG_TFLASH_2.85
SB about 2.85V?

Replace U101

Check the connection of MB and SB

Can the T-flash

! ) Replace T-Flash SB
normally work?

T-Flash will work properly.
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4.19 USB Trouble

Picture Data

Main board bottom




TROUBLE SHOOTING

Circuit Diagram

Main board

MICRO USB CONNECTOR
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TROUBLE SHOOTING

Checking Flow

( START )

Is the VBUS(TP1) 5V?

Check the soldering of
USB connector (J1300)

the USBPHY_VBUS_3.3V(TP
is High?

NO
[ Resoldering R914 ]

Can USB normally work?

NO
Replace MB

USB will work properly. ]
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4.20 Qwerty key Trouble

Picture Data

Main board top

L3101




TROUBLE SHOOTING

Circuit Diagram

Main board
Jron
%0UT_LED| i 5 ooy :13 ¢ KB_LEDY 2 10
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TROUBLE SHOOTING

Checking Flow

START

eck the soldering o

keypad connector (J3100)? Resolder J3100

EMI filter (L3101 & L3102) ? Resolder L3101 & L3102

Check keypad FPC
and try again ?

Can Qwerty key

I %S Replace main board
normally work?

Qwerty key will work properly




TROUBLE SHOOTING

4.21 Side key Trouble

Picture Data

Main board Bottom

P2

TP3

1_RX @ @ BT_UARTI_TX

ik



Main board Bottom

TP1

}

onisnea~asn @
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Circuit Diagram

Hh_F 528-CH191-5P K PAD

Hh_F 528-CH191-5P K PAD

Main board
Function key
R 16 S1K_0201_
WREG_MSMP_Z 4 1 2
RH1S 230 pdoz_ 141
10 N_Function_ KEY << z 1y 1
GPIO29 PD 2.6V o 14z
— D04
cHO
hAL - 12D L=o
100nF_o201 _
TP1
’ i fEnH_0603
VOL_UF’ 02 511_0201_l 111
VREG_MSMP_2 64 1 Z 1
RIDZ 2200402
10 KEY WOL_LIP<Y ! -

GPIO12 PD_2_ 6V

MhA_F 522-CH191-5PK PAD

2

112

MhA_FS583-C5191-5PE PAD

100nF_020 E

1

1
30z 03101
LD 402-hA0T 1
100nF_0201 - =
TP2
\VOL_DOWN "
_ R3104 S1k_D201_J i
N 1 2
WREG_hShP_2 6 Mhd_F582-CA101-5PK PAD
R3105 220_0402_J
10 KEY _W0OL_DOurH <2 1 1 1
EPIO 114 PD 2_&V
- - 1 o Hh_F 538-CA191-5PK PAD
C303 D30z
TP3 PALS-0402 007




Circuit Diagram

Main board

Camera Key

EIRE 51K_D201_J 13
VREG_MSMP_2 534 1 z 11
RIt14 220 _0402_J TP-156-Bul
10 KEY CAWERA << 2 1 112
GPID 112 PD 2.6¥
OP-18G-Bul
D210
BALS- D0 2- b T Lz D
100nF_0201 -
o BanH_os0z

L




TROUBLE SHOOTING

Checking Flow

C s )

Check the soldering o

Function Key(SK3141), VOL_UP
(SK3111), VOL_DOWN (SK3121)
& Camera Key (SK3131)

NO
Resolder SK3141, SK3111, SK3121 & SK3131

Press the side key and
there is a high to low
pulse on GPIO signal?

Resolder R3115, R3103, R3105 and R3114

Function_Key:Function_Key(TP — )
Vol_up: KEY_VOL_UP(TP oV )

Vol_down: KEY_VOL_DOWN(TP m )
Camera_key: KEY_CAMERA (TP <)

Can side key normally

Replace main board
work?

Qwerty key will work properly




TROUBLE SHOOTING

4 .22 Vibrator Trouble

Picture Data

Main board bottom

TP1




ircuit Diagram

Cc

VPH_PWR

VIBRATOR

T o
R3200 ~
0.0603.J .
T U3202  S-1323B32PF-NGRTF
) A V.ViB !
VIN - VOUT 5 !
2
"4 ViB_LDO ENYy————1 onioFF vss A A :
03251 LOOER NIOFF v 0352 D3200 £3200 dp
— = RBTZN —
U2 R3250 WM | SoF 1
BHT-3358
1 100K 0201 J =




TROUBLE SHOOTING

Checking Flow

Setting : Enter the engineering mode, and set vibrator on at vibration of BB
test menu

START

N
Is the voltage at TP1 about NO Check the soldering ©

battery voltage ? of U3202

\ 4

A

YES | { Resolder U3202 }

Check the soldering

£ vibrator 2 Resolder vibrator ]
of vibrator 7

Replace vibrator ]

YES
\ 4

Vibrator \ .

working -




TROUBLE SHOOTING

4.23 Receiver Trouble

Picture Data

Main board top i : ki ook




Main board bottom
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ircuit Diagram

Cc

Speaker & Headphone Amp

R1704

100K_0201_J

I2C Address: 0xEl (Reading)

0xEQ (Writing)

VREG_5V
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ciror g g & of 4 c1703 N~
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Main board




N

. SPEAKER

TP1701

1

NM_FS88-C5191-SPK PAD

TP1702

N ~
_L etz L et % ESD5Z12T1G
[ 1nF_0201 | 33pF_o201 L1702 D1701
1 1702 -—
il FaVaVaVal
_L G175 TegnH_0603
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AN
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1

NM_FS88-C5191-SPK PAD



TROUBLE SHOOTING

Checking Flow

SETTING : After initialize Agilent 8960, Test EGSM, DCS mode

Set the property of audio as PRBS or continuous wave. Set the receiving volume of
mobile as Max.

START

Resoldering L1700,L1701, L1702 and

Check the soldering of L1700
L1703

L1701, L1702 and L170

ange receiver sprint TP1701 an
TP1702 then Try again?

Can receiver normally work? Replace U1700

Receiver will work properly.
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4.24 Speaker Trouble

Picture Data

Main board top ! ¥k e Lo




TROUBLE SHOOTING

Main board bottom
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TROUBLE SHOOTING

ircuit Diagram

Cc

Speaker & Headphone Amp

R1704

I2C Address: 0xEl (Reading)

0xEQ (Writing)
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TROUBLE SHOOTING

N

. SPEAKER

TP1701

1

NM_FS88-C5191-SPK PAD

TP1702

N ~
_L etz L et % ESD5Z12T1G
[ 1nF_0201 | 33pF_o201 L1702 D1701
1 1702 -—
il FaVaVaVal
_L G175 TegnH_0603
o| 33pF_0201 0.
AN
N c1723 | c1726 68nH_0603 -
—_ —_ L1703 D1702
[ 1nF_0201 | 33pF_0201 * ESDEZ12T1G

1

NM_FS88-C5191-SPK PAD



TROUBLE SHOOTING

Checking Flow

START

Check the soldering of

115 116. 117 and L18? Resoldering L15,L16,L17 and L18
, , an 7

Change speaker set and
try again (S1&S2) ?

Can speaker normally work? Replace PM7540

Speaker will work properly.




TROUBLE SHOOTING

4.25 Microphone Trouble

Picture Data

Main board top

2 > <
mtdader = ]
-c"-—"-r‘ .ti

Main board top




TROUBLE SHOOTING

Main board bottom

MICROPHONE
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TROUBLE SHOOTING

Checking Flow

SETTING : After initialize Agilent 8960, Test EGSM, DCS mode

START

the PM_MIC_BAIS voltage

(TP1) around DC 2.0 V ? Resoldering R1700

Resoldering R1701,

Check the soldering of R170 R1702, C1707 and C1713

R1702, C1707 and C1

Change MIC set and
try again (MIC1700) ?

Can MIC normally work? Replace U101

MIC will work properly.
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Main board Bottom
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e i
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TROUBLE SHOOTING

Main board bottom
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MIC_BIAS |

R1600
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TROUBLE SHOOTING

Checking Flow

START

C

D

Check the soldering of PhoneJac
connector (J1600), R1607
and R1611 ?

YES

Is the STEREO_EN (TP1)
low as earphone plug in?

YES

Check the soldering of L1601,
L1602, R1607, R1611?

YES

Check the soldering of
Audio Amp (U1700)?

YES

Change ear-mic and
try again?

YES

Can earphone normally work?

YES

Ear-mic will work properly.

NO

NO

NO

NO

NO

4.26 Earphone of ear-mic trouble

Resoldering J1600, R1607 and R1611

Resoldering R1610, L1603, R1603

Resoldering L1601, L1602, R1607, R1611

Resoldering U1700

Replace MB




TROUBLE SHOOTING

Checking Flow

4.26 MIC of ear-mic trouble

C START

D

YES

YES

YES

and C1602

YES

YES

YES

Check the soldering of PhoneJac
connector (J1600), R1607
and R1611?

Is the STEREO_EN (TP1)
low as earphone plug in?

Is the PM_MIC_BAIS voltage
around DC 2.0V ?

Check the soldering of C1601

Change ear-mic and

try again?

Can MIC normally work?

NO
Resoldering J1600, R1607 and R1611
NO
Resoldering R1610, L1603, R1603
NO
Replace MSM7227 (U100) ]
NO Resoldering C1601 and C1602 ]
NO
Replace MB

Ear-mic will work properly.




5. DISASSEMBLY INSTRUCTION

5.1 Disassembly

Disassembly Tools— —
Screw Driver, Tweezers, PC
Sheet and Camera Jig

(PC Sheet— Thickness
0.5mm)

(Ensure the phone is turn
off)

Press the battery cover
hook and slide it away from
rear housing

Remove battery cover in the
direction show left

Remove battery in the
direction shown left




(Optional) Gently remove
SIM card in the direction
shown left

(Optional) Gently Gently
push and pull out T-Flash
card

Use Screw Driver to release
Top Deco hook on
disassembly hole position

Remove Top Deco




Separate Top Deco
completely

Unfasten top side two
screws shown as left

Unfasten back side four
screws shown as left

Use PC Sheet to release
the hooks around Main Lens




Release the hooks in the
direction shown as left to
pull off rear case

Pull open Rear Case in the
direction shown as left

Separate Rear Case
completely

Unfasten two screws shown
as left




Uplift PCBA from Front
Case

Separate Front Case and
PCBA

Detach Keypad from Front
Case shown as left

Separate Front Case and
Keypad




Remove Audio Jack

(Optional) Remove Camera
Key FPC

(Optional) Separate Camera
Key FPC

(Optional) Remove Switch




(Optional) Separate Switch

(Optional) Remove Camera
Key Cap & Volume Key
Cap

(Optional) Separate Camera
Key Cap & Volume Key
Cap

Remove Main Antenna
Carrier in the direction
shown left




(Optional) Pry off Mylar from
FPC connector

(Optional) Open the latch in
the FPC connector

(Optional) Pull out the FPC
carefully from the FPC
connector

(Optional) Remove LCM
Module




(Optional) Spereate LCM
and PCB board completely

Pry off BTB connector to
remove FPC module

Remove rubber

Detach FPC module gently




Separate FPC module and
PCB board completely

Remove rubber

Pry off BTB connector to
remove OJ module

Remove Shielding Cover




Unfasten two screws shown
as left

Remove Sub-board from
Main board gently

Remove rubber

Disengage Camera
Shielding Case along the
four side to lift it up




Use Camera Jig to detach
the Camera module in the
direction shown left

1. Insert Jig tool into four
corners completely

2. Grip and pull it out

Separate Camera module
completely

The disassembly is done!
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7. CIRCUIT DIAGRAM
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7. CIRCUIT DIAGRAM
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7. CIRCUIT DIAGRAM

BT /WiFi/FM 2
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7. CIRCUIT DIAGRAM
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7. CIRCUIT DIAGRAM

Optical Sensor

Optic joystick BZ2B connector

0J module Address: 0x33

VREG_GP6_2.8V

o
R2905
0_0402_J
1 1 1
C2902 C2906
_— C2903
o 100nF_0201 1uF_0402
) 2 2.2uF 0402 |2
L L
| c2904 y
J3203 f— TP2901
100nF_0201 ®
GPIO_21 (26V) ; = ? N
10 OJ_shutdown
10,13,17,18,19,32 I12C_SDA <4 g Ty - e { 0J_RST 10 [GPI0_20 PD (26V)
10,13,17,18,19,32 12C_SCL 5 1 = o
10  OJ_PUSH (( 6| — [7 S >>0J_Motion 10
GPIO_94 PD (26V) _| o 2901 GPIO_18 PD (26V)
C2905 AXKTL12227G D2901 -
—_ MLVS-0402-M04 |, 33pF_0201
«| 100nF_0201 _
VREG_Amp_2.6V
) l
= | _ca907 =
«| 100nF_0201




7. CIRCUIT DIAGRAM

Keypad & Backlight
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Vibrator & Connector

7. CIRCUIT DIAGRAM
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7. CIRCUIT DIAGRAM

Clock

VCTXO BUFFER

2 |1 ngo14s831 o1

TCXO_ENY—— A Ve
B

oofro| =

11 TCXO ) % oo
10

C3400

C3402 caa0s VCTCXO
100nF_0201
33pF_q201 e

'Y 3400
ENG3088A_19.2MHz

C3406

0pF_0201 GND
NM_33pF_0201

U3400
NC7SVO0L6X
6

C
Y

VREG_MSMA_2.6V

I

1

2

| ca405

o 10nF_0201 R3402
100_0201_J
TRK_LO_ADJ 2 R

R
100K_0201_J

R3403
K_LO ADJ 12 1

TCXO buffer

C3401
100nF_0201

:mer:_ozm

VREG_TCXO_2.85V

C3404

4% 2
100nF_0201

4N86148815 R340, 33 0201 J
WﬁMSM,USBPHY,SYSCLK 9

D Flip Flop added due to GPS performance

K PMIC_TCXO 9,11

vcc CK

TRK_LO_ADJ 3 6

TRK_LO_1 R3404 ~ A0_0201 J >> TRK_LO 9

NN

TCXO_out
1 TCXO<<4+1 2 o g out VCONT
GND +vee
10nF
20  TCXO_RF <<4:F°im=,ozo1 = —Tom

VCTCXO

"

2K_0201_J

VREG_TCXO_2.85V

C3409

1st order (2K/0.033uF)

placed in MSM6800 side 33nF_0201

X'TAL

©341022pF_0201
2

XTAL_IN &K

YO C-135_32.760KHz_12.5pF _20PPM

] ©341122pF_0po1
11 XTAL_OUT ) 1 2

512 D
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T GND CLR P
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8. ONE POINT REPAIR

8.1 MB PCB Layout

Audio AMP
- No sound |

TCXO(19.2MH2z)
-No power on
-No display
-No service

RTR6285

( RF transceiver)
-All RF issue
-No service

GSM PA (SKY77336)
-GSM RF power
-No service

UMTS PA

(band I, SKY77186)
-UMTS band | RF power
-No 3G service

VGA camera connector
-No VGA video

~| Receiver
-No sound

Power manage IC
(PM7540)

-No power on
-No display

UMTS PA

(band V, SKY77188)
-UMTS band V RF power
-No 3G service

ASM

- RF performance [——

B o 3

Frzd=)
ci224

-No LCM light
-No keypad light

WLED driver(ADP8860)

MCP(NAND+DDR)
-No power on
-No display

ST -No service

g (072 Ik072
5 |[2402 Teovza]
[sova]czsor]

MSM 7227(BB chip)
-No power on

2608

-No display
-No service

Microphone
-No sound input

-Battery Gauging

MAX17043G (GAUGE)

C570 MB TOP SIDE PCB LAYOUT



TROUBLE SHOOTING

2M FF camera
-No image captured

SD card connector
-No SD card service

~No video recording |

RT9718B (charging Protection
-No charging
-No Power

geg

E wom
oz 5 [

43202

NUTT350

SB connector
-No power on
-WiFi function
-BT function
-No SIM card
-No SD card

LCM connector
-No display

GPS LNA(UPC8236)
-No GPS function

Keypad connector
-No keypad function

Lo6ir

ONISNEA™—asn

Phone Jack
-No sound

USB connector
-No charging
-No sound

in headset

Vibrator

O] sK3132
PAD27(
GPS_A VBUS
-
BT_UARTI_TX 1
PAD2702
[Rene]
BT_UART1_RX 2
GND UART3_TXD@
ON_SW UART3_RXD
S3301
=
EEEEE]
GND
| 1
logir
FIs % % Fi6
\_

-No vibration

Crystal (37.4MHz)
-No WiFi function
-No BT function

BT /WiFi transceiver

(BCM4329)

-No WiFi function

-No BT function

-BT/WiFi performance
issue

RF connector

-RF conductive
performance

-Wireless performance

C570 MB BOTTOM SIDE PCB LAYOUT




8. One Point Repair

U100 MSM 7227 pin assignment
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unused pin

U100 MSM 7227 pin assignment

used pin

O



U1401 Memory pin assignment

G
H
J
K
L

NAND
M

M-DDR
M

Power
F Ground
R NC/DNU




U1401 Memory pin assignment

‘ unused pin

Q used pin



U101 PM7540 pin assignment

10

PON

RESET_N

1

12




U101 PM7540 pin assignment

. unused pin

Q used pin
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BCM
4329 pin assignm
ent
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U2701 BCM4329 pin assignment

. unused pin

Q used pin
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9. EXPLODEDVIEW & REPLACEMENT PART LIST

9.1 Exploded View
Iﬁg‘_:ATION DESCRIPTION
EAB010500 [SPEAKER, TWO WAY MODE
IAKAC00  |KEYPAD ASSEMBLY, MAIN
SVLM00  |LCD MODULE
IADCA01  [DOME ASSEMBLY, METAL
MCBAOO  [CAN, SHIELD
U1802 CAMERA MODULE
SWITCH TACT
ESCY00 (OPTICAL JOSTIC MODULE)
MIC1700  [MICROPHONE, CONDENSE
SNGF00  |ANTENNA, HELICAL
J3201 MOTOR, DC
SH3503  |CAN, SHIELD
SVCY00  [CAMERA MODULE
RECHARGEABLE BATTERY,
BJ3200 LITHIUM LON
(PCB BACKUP BATTERY)
MCBAO2  [CAN, SHIELD
IMCBA01  [CAN, SHIELD
MLAAOO  [LABEL APPROVAL (IMEI)
11301 CONNECTOR, WAFER
(BATTERY /O CONNECTOR)
PCB ASSEMBLY, SUB
SAJY00 (DIM CARD SMT)
GMZZ02  [MACHINE SCREW
SWITCH TACT
EBF120000 | ,ne BUTTON TACT)
EAG140300 JACK, PHONE
PCB, SIDEKEY
EAX010500 | - A MERA SIDE KEY)
MBJZ00  [BUTTON
MBJZ01  [BUTTON
ISPCY00  |PCB, FLEXIBLE
[MCCE00  [CAP, RECEPTACLE
MCCG00 [CAP, MULTIMEDIA CARD
IADBY00  |DECOR ASSEMBLY
GMZZ01 _ [MACHINE SCREW
SPCY01  |PCB, FLEXIBLE
GMZZ00  [MACHINE SCREW
RECHARGEABLE BATTERY,
EAC020200, |+ ym POLYMER
MCKO004100/COVER BATTERY
IACGK00  |COVER ASSEMBLY, FRONT
SAFY00  |PCB ASSEMBLY, MAIN
IACGM00  [COVER ASSEMBLY, REAR

AKACO0 — .7
:

ESCY00 |

MIC1700 _|

SNGF00 —

MLAAOO |

J1301 | @

EBF120000

=<4—F— U1802

4— ACGKO00
EAB010500
I ADCAO01
I MCBAOO
<+—— SAFY00

rEd——J3201
=t 4———SH3503

EAX010500

MBJZ00

BJ3200»= E3¢——SVCY00
- . MCBA02
MCBA02 [
e | SAJY00
5 o
< GMZzz02
.
> oo
o]
> me——— EAG140300
> « ———— ACGMO0O

MBJZ01 —

MCCGO00

~S<—|  SPCY00

MCCEOO—p =

spcyot |y e

" J‘ﬂ ADBY00

bGMZZM

1

1

1
16—

GMZZz00

%‘_ MCK004100

\i=



9.2 Replacement parts

\L, LOC# DESCRIPTION LG P/N SPEC
Manual LG-C570g TFBTN ZZ:Without Color LG-C570g manual
2 Assembly,Oper |AMBA0184701 9 ) 9
. assy for TFB
ation
COMPLEX LG-C570g TFBTN TN:TITANIUM MOLD, PC
2MCK004100 | Cover,Battery [MCJA0124601 LUPOY SC-1004A, . . . .
Rechargeable LGIP-400N-WW-WP 3.7 V,1500 mAh,1
2|EAC020200 |Battery,Lithium [SBPP0027401 CELL,PRISMATIC,454261 WW
Polymer LABEL,PRISMATIC,BLACK, WISE POWER
Accessory,Data KCA-ET-8-0020 KCA-ET-8-0020 Micro USB, 1.2M KSD
2 Cable SGDY0016701 CO.. LTD
EMB-LGE004MSKB 3mW 160HM 115DB
2 Earphone,Stere [SGEY0003744  [85HZTO126HZ 1M BLACK 3.5 L TYPE STEREO 4POLE
fo} PLUG - CRESYN CO.,LTD
STA-U12MR STA-U12MR,100-240V,5060 Hz,5.0 V,0.7
2 Adapters SSAD0032101 A,NOM,STA-U12MR,Cableless SUNLIN ELECTRONICS
CO.,LTD
STA-U12MS 90Vac~264Vac 5.1V 700mA 5060 NOM
2 Adapters SSAD0032102 NONE NONE - SALCOMP OY
2 Bag,Vinyl MBADO0005204 COMPLEX LG-LX260 SPRAG ZZ:Without Color -
. COMPLEX LG-C570g TFOTN ZZ:Without Color
2 Box,Unit MBEFO149401 |5 5XTW,LG-C570 STD Unit Box(TR1-1HW)
2 Label MLAZ0050901 COMPLEX KU990 GBRBK ZZ:Without Color -
Cover .
2 |ACGKO00 ACGK0170101 LG-C570g TFBTN TN:TITANIUM -
Assembly,Front
Cover )
2]ACGMO00 ACGMO0169101 LG-C570g TFBTN TN:TITANIUM -
Assembly,Rear
COMPLEX LG-C570g TFBTN BK:Black MOLD, PC
3MCCEO0 Cap,Receptacle MCCE0062601 LUPQY SC-1004A, , ,,,
Cap,Multimedia COMPLEX LG-C570g TFBTN BK:Black MOLD, PC
3|MCCGO00 Card MCCG0026001 LUPOY SC-1004A, . . . .




LV LOC#

DESCRIPTION LGP/N

SPEC

COMPLEX LG-C570g TFBTN ZZ:Without Color

3 |[MTAKOO Tape,Camera |[MTAK0042601 CUTTING, STS, . . ..
. COMPLEX LG-C570g TFBTN TR:Transparent CUTTING
3 [MWAEOO |Window,Camera MWAEO0066801 PMMA MR 200, . . . |
21LQY0A001W LG-C570g
3 [SPCY00 PCB,Flexible SPCY0257001 [TFBTN,FLEXIBLE,1.0,POLY1,.1229 mm,SINGLE Compal
Communications Inc.
P/N: 21LQ90A002W LG-C570g
3 |SPCYO01 PCB,Flexible SPCY0257201 |TFBTN,FLEXIBLE,1.0,POLY]I,.2 mm,SINGLE Compal
Communications Inc.
Keypad .
2 |AKACO00 . |AKAC0020901 |[LG-C570g TFBTN TN:TITANIUM -
Assembly,Main
2 EAGMO?’O Jack,Phone ENJE0008401 2311000241W ,10, Compal Communications Inc.
2 |EBF120000| Switch,Tact ~ [ESCY0008601 | 2322003081W V,A, HORIZONTAL,G,10C2P, Compal
Communications Inc.
1.6 mm,4.5 mm,MSWR3(BK) ,N ,+ ,-
2 |GMZZ00 Machine Screw |GMZZ0031001 |, ,; ,BH ,+,1.6 ,4.5 [empty] ,BLACK ,[empty] ,[empty]
BH ,+,1.6 ,4.5 ,[empty] ,BLACK ,[empty] ,[empty]
1.6 mm,2.6 mm,MSWR3(FN) ,N ,+ ,-
2 |GMZZ01 Machine Screw |GMZZ0031101 |, ,; ,.BH ,+,1.6,2.6 ,[empty] ,SILVER ,[empty] ,[empty]
BH ,+,1.6 ,2.6 ,[empty] ,SILVER ,[empty] ,[empty]
PCB
2 [SAFY00 . |SAFY0387701 LG-C570g TFBTN MAIN 1.0
Assembly,Main
Dome LG-C570g TFBTN ZZ:Without Color
4 |ADCAO1 Assembly,Metal ADCAQ121701 Metaldome+LGF+PCB KEYPAD ASS'Y
. COMPLEX LG-C570g TFBTN ZZ:Without Color PRESS,
5 |[MCBAOO |Can,Shield MCBAO0090501 STS, 0.15T, 39.7, 1.25, 541,
1.6 mm,2.6 mm,MSWR3(FN) ,N ,+ ,-
4 |GMZZ01 Machine Screw |GMZZ0031101 |, ,; ,.BH ,+,1.6,2.6 ,[empty] ,SILVER ,[empty] ,[empty]
BH ,+,1.6 ,2.6 ,[empty] ,SILVER ,[empty] ,[empty]
4 IMCBAO1 Can,Shield MCBA0090601 COMPLEX LG-C570g TFBTN ZZ:Without Color PRESS,

STS, 0.15, , ,,




LV LOC# DESCRIPTION LG PI/N SPEC
4 IMCBAO2 Can.Shield MCBA0097401 COMPLEX LG-C570g TFBTN ZZ:Without Color PRESS,
STS, 0.2mm, , ,,
4 Damper MCQ66466601 CUTTING STS LGC570G.ATFBTN BK:Black -
7 Capacitor, Ceram|ECCH0020401 1310551_1 02_W pF,2KV,A,B,HD,ETC,ETC,mm,mm Compal
. : Communications Inc.
ic,Chip
7 Capacitor, Ceram|ECCH0023501 1333044151W pE,1QOV,A,B,HD,ETC,ETC,mm,mm
. . Compal Communications Inc.
ic,Chip
7 Connector, BtoB |ENBY0059501 | 2508000234W 10,mm,ETC,0.13MM, Compal
Communications Inc.
7 ENDY0001101 2304217021W 1P 0.13MM 3R STRAIGHT SCREW BK
Connector,Wafer 2463 A/T657 2304217021W Compal Communications Inc.
4 |SNGF00 Antenna,Helical [SNGF0065901 23A1LQ9Y%001W ,dBd,DUAL, Compal Communications Inc.
4 |SVCY00 Camera Module [SVCY0028101 7651CB6002W CCD,VGA, Compal Communications Inc.
4 |SVLMOO |LCD Module  |SVLM0041901 | /6300024E2W Main,ETC,ETC,ETC, Compal
Communications Inc.
5 Diode, TVS EAH61412901 2050402_004_W 0V 0 0V OA OW 1-1F1ABK 10P 1 Compal
Communications Inc.
5 Diode,Switching [EDSY0019701 1720072001W ,V,A,ETC, Compal Communications Inc.
5 Diode, TVS EDTY0011201 2012002331W ,V,W,ETC, Compal Communications Inc.
5 Diode,TVS EDTY0011301 2012002931W ,V,W,ETC, Compal Communications Inc.
5 Diode, TVS EDTY0012601 2050005002W ,V,W,ETC, Compal Communications Inc.




LV LOC# DESCRIPTION LGP/IN SPEC

5 Diode, TVS EDTY0012701 2091431001W ,V,W,ETC, Compal Communications Inc.

5 Connector,BtoB |ENBY0059401 | 2308000233W 10,mm,ETC,0.13MM, Compal
Communications Inc.

5 Connector,BtoB [ENBY0059601 | 2508000373W 10,mm,ETC,0.13MM, Compal
Communications Inc.

5 Connector,l/O ENEY0004601 2334503182W 10,0.13MM, Compal Communications Inc.

5 111301 Connector, Wafer [ENKY0003401 230300093[_)W 10,mm,ETC,0.13MM,1R,BEIGE, Compal
Communications Inc.

5 Connector. l/O ENRY0009901 2306062931_W 10,mm,ETC,0.13MM, Compal
Communications Inc.

5 Connector.l/O ENRY0011701 2336003951_W 10,mm,ETC,0.30MM, Compal
Communications Inc.

5 Card Socket ENSY0026201 2325000881W 10,ETC,mm, Compal Communications Inc.

5 Connector,RF ENWY0009101 2302081;301_W ,CONN,dB,0.13MM,RF ADAPTER, Compal
Communications Inc.

5 IC,RF Amplifier [EUSY0402701 O4F0823601_W ,10 ,.ETC, ,; ,IC,Inverter Compal
Communications Inc.

IC Didital Sianal 0104329001C 10 10 10 1.5KBYTE 1.5KBYTE 10-Lead
5 P 219 9 EUSY0426901 |Micro PAK R/TP 10P only used ODM model(Kellogg)
rocessors L

Compal Communications Inc.

5 IC,TTL EUSY0427701 O440132304_W ,10 .ETC, ,; ,IC, TTL Compal
Communications Inc.

5 IC.Actuator DriverEUSY0428101 O4F024Q001_W ,10 .ETC, ,; ,IC,Actuator Driver Compal
Communications Inc.

5 IC.A/D Converter [EUSY0428201 04G0971801W ,10 ,ETC, ,; ,IC,A/D Converter Compal

Communications Inc.




LV LOC# DESCRIPTION LGP/N SPEC

5 Crystal EXXY0027601 1620037A21_W MHz,PPM,pF,ohm,ETC, Compal
Communications Inc.

5 ISH3503 | Can,Shield MCBAQ097601 COMPLEX LG-C570g TFBTN ZZ:Without Color PRESS,
STS, 0.45mm, , ,,

5 Contact MCIZ0008801 COMPLEX LG-C570g TFBTN ZZ:Without Color PRESS,
STS, 0.2mm, , ,,

5 Contact MCIZ0008901 COMPLEX LG-C570g TFBTN ZZ:Without Color PRESS,
STS, 0.2mm, , ,,

5 Filter,Bead SFBH0011601 1115601202W ohm,ETC, Compal Communications Inc.

5 Filter EMI/Power ISFEY0017201 I§291624001W SMD,Filter,LCR Compal Communications

5 Filter EMI/Power ISFEY0017301 |§2931 18002W BOXFilter,LCR Compal Communications

5 Filter,Saw SFSY0039501 2021575026W ETC, Compal Communications Inc.

5 Filter,Saw SFSY0040101 2022450017W MHz,ETC, Compal Communications Inc.

5 [J3201 Motor,DC SJMY0010701 3933358001W V,A,12V, Compal Communications Inc.

5 Diode,Switching [EDSY0019401 1720301002W ,V,A,ETC, Compal Communications Inc.

5 Diode,Switching [EDSY0019701 1720072001W ,V,A,ETC, Compal Communications Inc.

5 Diode, TVS EDTY0011001 2010000432W ,V,W,ETC, Compal Communications Inc.

5 Diode, TVS EDTY0011201 2012002331W ,V,W,ETC, Compal Communications Inc.




LV LOC# DESCRIPTION

LG P/N

SPEC

5 Diode, TVS EDTY0011301 2012002931W ,V,W,ETC, Compal Communications Inc.

5 Diode, TVS EDTY0012601 2050005002wW ,V,W,ETC, Compal Communications Inc.

5 Connector, BtoB ENBY0059701 2308122231_W 10,mm,ETC,0.13MM, Compal
Communications Inc.

5 TR,Bipolar EQBP0011601 1813520003W ,W,ETC, Compal Communications Inc.

5 FET EQFP0010901 1820233304_W W,V,A.[ETC,MOSFET, Compal
Communications Inc.

5 Filter, EMI/Power |ERNC0000201 191021421 1_W ohm,ohm,pF,10,ETC,ETC, Compal
Communications Inc.

5 Filter EMI/Power [ERNC0000301 1910806.1 02_W ohm,ohm,pF,10,AXI,ETC, Compal
Communications Inc.

5 IC,Clock Recovery [EUSY0401201 0307006902_W ,10,ETC,IC,BufferlC,Buffer Compal
Communications Inc.

5 IC Transceiver  [EUSY0401301 | 0410628506C 10 ETC,, ;,IC, Tx/Rx Compal
Communications Inc.

5 IC,RF Amplifier  [EUSY0401601 | 0427718701C 10 ETC, ;,IC,TTL Compal
Communications Inc.

5 IC,RF Amplifier EUSY0401901 0427718801_0 ,(10,ETC,IC,TTLIC, TTL Compal
Communications Inc.

5 IC.PMIC EUSY0402201 O480754QOG_C ,(10,ETC,IC, TTLIC,TTL Compal
Communications Inc.

5 IC,Analog Switch |EUSY0402301 O4BO455001_W ,(10,ETC,IC, Tx/RxIC,Tx/Rx Compal
Communications Inc.

5 IC,Analog Switch |EUSY0402401 04D0086001W ,10,ETC,IC,Tx/RxIC,Tx/Rx Compal

Communications Inc.




LV LOC# DESCRIPTION LGP/N SPEC

0107227005C 10VTO10V 10W 10-Lead Micro PAK R/TP

IC,CODEC EUSY0427001 10P only used ODM model(Kellogg) Compal
Communications Inc.
0205242002C 10 10 10W 10-Lead Micro PAK R/TP 10P

IC,Charger EUSY0427101 only used ODM model(Kellogg) Compal Communications
Inc.

IC.Buffer EUSY0427201 O307748FJO2_W ,10 ,ETC, ,; ,IC,Buffer Compal
Communications Inc.

IC, Analog Switch [EUSY0427301 O308860F)02_W ,10 ,ETC, ,; ,IC,Analog Switch Compal
Communications Inc.
0427733601C 10VTO10V 10W 10-Lead Micro PAK R/TP

IC,DMB EUSY0427501 10P only used ODM model(Kellogg) Compal
Communications Inc.

IC,Tx/Rx EUSY0427601 0440010403_W ,10 ,ETC, ,; ,IC,Tx/Rx Compal
Communications Inc.

IC.ASIC EUSY0427801 0481704301W 10 10M 10 1Q-L§ad Micro PAK P/TR 10P
ODM part Compal Communications Inc.

IC.A/D Converter [EUSY0428001 0490205.101_W ,10 ,ETC, ,; ,IC,A/D Converter Compal
Communications Inc.

Filter Multiplexer |EXSV0001501 1613088901_W GW550h VIVBK for ODM Model Compal
Communications Inc.

Crystal EXXY0026601 1623276?39_W MHz,PPM,pF,ohm,ETC, Compal
Communications Inc.

Qoup_ler,RF SCBY0000201 1000510423W dB,dB,dB,ETC, Compal Communications

Directional Inc.

C?oup!er,RF SCBY0000301 1000810422W dB,dB,dB,ETC, Compal Communications

Directional Inc.

Filter,Duplexer,PC
S

SDPY0004901

2060188002W MHz,MHz,dB,dB,dB,dB,AXI, Compal
Communications Inc.

Filter,Duplexer,PC
S

SDPY0005301

2060836011W MHz,MHz,dB,dB,dB,dB,ETC, Compal
Communications Inc.




LV LOC#

DESCRIPTION

LG P/N

SPEC

5 Filter,Bead SFBH0011401 1101608105W ohm,ETC, Compal Communications Inc.
5 Filter,Bead SFBH0011501 1115182202W ohm,ETC, Compal Communications Inc.
5 Filter, EMI/Powe [SFEY0017101 | 2091282001W LG-C570g TFBTN Compal
; Communications Inc.
5 Filter,Saw SFSY0039401 2020836012W ETC, Compal Communications Inc.
5 Filter,Saw SFSY0039501 2021575026W ETC, Compal Communications Inc.
5 Filter,Saw SFSY0039601 2021880001W MHz,ETC, Compal Communications Inc.
5 Filter,Saw SFSY0040001 2022140008W ETC, Compal Communications Inc.
5 Filter,Saw SFSY0042301 2021960020W MHz,ETC, Compal Communications Inc.
5 [MIC1700 [Microphone,Con|SUMY0013101 2220414501W UNIT,dB, Compal Communications Inc.
denser
5 |U1802 Camera SVCY0028201 7651 LQQOO?W 7651LQ9001W 7651LQ9001W Compal
Module Communications Inc.
2 |EAX010500| PCB Sidekey |SPKY0097201 | 21LQO05101WFR-4 Single 20.2 - Compal
Communications Inc.
2 [EAB010500 Speaker,Two SUVT0006501 2250181901_W ohm,ohm,dB,dB,mm, Compal
Way Mode Communications Inc.
LABEL
MLAAOO |APPROVAL MLAA0062301 LABEL APPROVAL (IMEI)
(IMEI)
3 IMBJZ00 Button MBJZ0045301 MOLD PC LUPOY HP-5004 LG-C570g TFBTN BK:Black

MOLD, PC LUPOY SC-1004A, , , ,,




LV LOC# DESCRIPTION LG P/N SPEC
COMPLEX LG-C570g TFBTN BK:Black MOLD, PC
3 [MBJZ01 |Button MBJZ0045401 LUPOY SC-1004A, . . . |
LG-C570g TFBTN BK:Black Upper Case
2 |ADBYO0O | Decor Assembly  |ADBY0022001 DECO-+adhesive
ESCY00 JOG SW ESCY0008401 |COJ-P6BL-LQ90 CRUCIALTEC
4 |SAJY00 |PCB Assembly,Subl[SAJY0052001 LG-C570g TFBTN SUB 1.0
5 [BJ3200 Recharg-ea.ble SBAL0001701 15R0407001W V.,mAh,CELL,1/2A,ALLTEL SILVER,
Battery,Lithium lon Compal Communications Inc.




10. SERVICE ENGINEERING TOOL

10.1 Instruction

The CCI Service Engineering (CSE) is a PC based automated phase and test

solution for the service community. It allows users to perform the listed routines:
1. Hardware diagnosis

2. Read/Write Handset Specific Settings
3. RF Phasing

4. Stand Alone Tool for Current Model

Abbreviations

Ul User Interface

CSE CCI Service Engineering
SAT Stand Alone Tool

FTM Factory Test Mode

DL Download (Flashing)

DM tool Download Tool



10.2 CSE Installation

10.2.1 Software/Hardware Requirement

1. CSE installer (ex. CSE.msi).

2. PC installed with Microsoft Windows XP or Microsoft Windows SP2.
3. Microsoft .Net Framework 2.0.

4. MSXML 4.0 Service Pack 2.

10.2.2 Installation

1. Execute CSE.msi.
2. Follow Windows’ instructions to complete the installation.



10.3 Phone Mode

The relevant phone keys to enter each phone mode are shown as the following:

— )
4
[
VolumeUp |+ B
L
Volume Down = 9
CaptureKey [« T [: { e |
Home J§ 2 '“-
Power Key [« ngmggmmgg
DO00000000)
OO0 000
y
Phone Key 1 Phone Key 2
FTM mode Capture Volume Down
DL mode Volume Up Volume Down

Table 9-1. Phone Keys to enter each mode when power the phone on.

As the corresponding keys shown in Figure 19, to enter a mode please follow below
steps:

1.Unplug USB Cable, Power off the phone and remove the battery.

2.Wait for more than 3 seconds, then put on battery.

3.Press and hold both Phone Key 1 and Phone Key 2 in Table 4 for the dedicated
mode to be entered.

4 Press “Power” key to power on phone.

5.After Phone is power on and enter the dedicated mode, release all pressed keys.
6.Plug in USB Cabile.



10.4 Driver Installation
10.4.1 Software/Hardware Requirement

Before the installation, the following Software/Hardware should be prepared.

1. USB Driver installer (ex. USB Driver V2.0.4).

2. Note: USB Driver is not part of CSE package. Please contact responsible p
erson to get the latest version of USB Driver.

3. The phone and the battery.

4. USB cable.

5. PC installed with Microsoft Windows XP SP2 or above.

10.4.2 Installation

The installation steps are as the following :
1. Set the phone to FTM/DL mode [9.3 Phone Mode] for the installation of FTM/DL
driver.

2. Plug the USB cable into the phone and PC. In a few seconds, PC shows Qualco
mmWinMoblie Diagnostics 3200 was found.

i, Foind New Hardware
Ll

Qualcomnm Winkohile Diagnostizs 3200

TE’C’J Y

3. Click the message prompted by windows to install USB driver.

4. PC asked for drivers prompted. Select “No, not this time” & press Next.

Found New Hardware Wizard

Welcome to the Found New Hardware
Wizard

Windows will search for current and updeted software by looking an
wour computer, on the harchware installation CO, or on the YWindows
Update Web site {with vour permission)

Bead our privacy policy

Can Windows connectto Windows Update to search for software?
(:)YE!S, this time onky

(0)es. now and every time | connecta device

(@) Mo, notthis time

Click Nextto continue.

et > \ [ Cancel




5. Select “Install from a list or specific location (Advanced)” & press Next.

Found New Hardware Wizard

This wizard helps wou install software for,

Cualcamm Winkobile Diagnastics 3200

() If your hardware came with an installation CD or
floppy disk. insert it now.

What do you wantthe wizard to do?

(O Install the software automatically (Recommended)

(@) Install frorm a list or specific lncation (Advanced)

Click Next to continue.

| <Back || Nex> | [ cancel |

6. Select “Search for best drivers ...” & Browse to select the folder of Qualcom
m USB Driver (ex. C:\ Program Files\Qualcomm_USB_Driver_v2.0.50). &
press Next.

Found New Hai

Pleasa chooss your search and Installation optlons.

& Search forthe best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

I Search removable media floppy. CD-ROM..)
W Include this location in the search: Bravwss Lor Loliler _?Iil
IC:."'-P“:'EW”T Fllzs'Qmalcomm [F5SB_Deisoe LI Select the folder that contains drivers for your hardware,

€ Dontt search. | will choose the driverta install.

Choose this option to select the device driver from a list. Windou 2 Quealcomm 1TEE_Diiver o
the driver you choose will be the best match for your hardware.

< Back Ne —

hd
N >
To view any subfolders,. dick a plus sign above.

| oK I Cancel |

4




7. The installation is finished & press “Finish” to close the Wizard.

Found New Hardware Wizard

Completing the Found New Hardware
Wizard

The wizard has finished installing the software for:

(3 Cualcomm Diagnostics Interface 3197

Click Finish to close the wizard.

8. Open Device Manger and check whether Qualcomm Diagnostics Interf
ace is installed successfully with the corresponding COM port.

2 1ol x|

Fle  gctlon Wiew Help

o (W A e e




7. The installation is finished & press “Finish” to close the Wizard.

Found New Hardware Wizard

Completing the Found New Hardware
Wizard

The wizard has finished installing the software for:

(3 Cualcomm Diagnostics Interface 3197

Click Finish to close the wizard.

8. Open Device Manger and check whether Qualcomm Diagnostics Interf
ace is installed successfully with the corresponding COM port.

2 1ol x|

Fle  gctlon Wiew Help

o (W A e e




11. SERVICE ENGINEERING OPERATIONS

11.1 User Interface
The CSE(CCI Service Engineering) Ul is as below:

004401097122499

[] KeyPadTest
MainDisplay
MainDisplayBacklight
AudioTest

MicTest

Vibrator
MemoryCardTest

Test Name

@ Field 1 : Used for Model selection that you can choose the model you want to test.
@ Field 2 : Here the phone information is shown for the model selected. The IMEI field
shows the IMEI number of the phone connected after the pressing of “Detect” button. Note
that this operation could only be done for FTM mode phone.
€ Field 3 : Indicates current status for CSE
*“Testing” means CSE is perform certain operations or in testing,
*“PASS” means all tests are successful.
*“Fail” stands for at least one of the test items is failed.
@ Field 4 : Function groups, it divides into
*“HW Diagnostic” includes items related with hardware or peripherals.
*“MEI Read/Writ” includesead & write IMEI number and Read SW Version
*“SIM Unlock” includes read SIM Unlock status & Unlock SIM Lock password.
*“Misc” includes Log setting and package information
€ Field 5 : Here is a list of the test items that are belonging to the selected function group.
You can check the desired items for testing.
@ Field 6 : Execute the tests.
@ Field 7 : Here is a list of test results for all selected items.
®Filed 8 : Click it, it will connect the printer then print the ‘Test Result’
@ Field 9 : Clear the content of Field 7



11.2 Initial Operations

Before starting CSE tool, USB driver for FTM mode should be installed on your PC.
Afterwards, connect the phone to PC by USB cable while the phone set in FTM
mode [Appendix A. Set Phone Mode], and execute CSE tool.

For the execution of each function group, the model selection must be done in the
group box “Select Model” with the current model of the phone. Only after these
steps can we start to use each function group.

To check the connection, click “Detect” button in the group box “Phone information”,
the IMEI number of the current connected phone will be gotten in the inline editor
labeled “IMEI".

11.2.1 Select Model and Detect IMEI

1. Set the phone to FTM mode].
2. Connect the phone to PC by USB cable.
3. Select the phone Model in the group box “Select Model” [Figure 2].

[] KeyPadTest
MainDisplay
MainDisplayBacklight
AudioTest

MicTest

Vibrator
MemoryCardTest

Test Name P/F Message

Figure 2 Model Selection



4. Click the “Detect” button [Figure 3].

[] KeyPadTest
MainDisplay

= Mi
Vibrator
MemoryCardTest

Test Name . P/F | Message

5. The IMEI number will appear in the inline editor of the group box “Phone
information” if there is a successful connection. Meanwhile, the editor in the
group box “Status” will show “Pass” [Figure 4].
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[1 KeyPadTest
MainDisplay
MainDisplayBacklight

Vibrator
MemoryCardTest

Figure 4 IMEI after a successful connection



11.3 Hardware Test

After model selection [9.3 Phone Mode], the test items can be shown in the gr
oup box “Sequence” by selecting the “HW Diagnostic” button in the function gr
oup [Figure 5].

Check the test items to be tested in the group box “Sequence” and press the b
utton “Run” to execute the test sequence. Next, follow the instructions prompte

d on the screen until the end of the process. The test result will be shown in th
e window at the bottom of the screen.

[ KeyPadTest
MainDisplay
MainDisplayBacklight

[ AudioTest

1 MicTest

1 Vibrator

[] MemoryCardTest

Test Name

Figure 5. CSE HW Diagnostic Ul.



The descriptions for each test item are listed as the following table.

Test Item Description

KeyPadTest Test all keys on the handset.

MainDisplay Test handset LCM.

MainDisplayBacklight Test backlight of handset’s LCM.

AudioTest Test speaker on the handset

MicTest Test microphone on the handset

Vibrator Test handset’s vibrator.

Memory Card Test Test the handset’s memory read/write function.

Table 1 Test Item Description




11.3.1 Perform “MainDisplay” and “Vibrator” tests.

1. Check MainDisplay and Vibrator items in the group box “Sequence” [Figure 6].

el M ainDisp lay

fOT MainDisplayb ackITgILS
[ AudioTes

1 MicTest

[ Vibrator

[J MemoryCardTest

Test Name

Figure 6 test selection in HW



2. Press the button “Run” to start the tests [Figure 7].

[] KeyPadTest
MainDisplay
MainDisplayBacklight
[ AudioTest

1 MicTest

[ Vibrator

[J] MemoryCardTest

Test Name

Figure 7. Click Run button to diagnose HW.

3. The corresponding messages [Figure 8] will be prompted in turn. According to th
e phone’s response, click the button on the prompted window.

MainDisplay Test White

L= main displayr showing White screen

[ Yes ] [ No J i Cancel i

Figure 8. Prompted messages of HW tests



4. The result of each test will be shown in the bottom list. In the P/F column, “P” indic
ates the test of the name in the column “TestName” passes. Otherwise, “F” will
be shown. The finial result is represented by HardwareDiagnosticTest as its tes
t name [Figure 9].
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[] KeyPadTest
MainDisplay
MainDisplayBacklight
[ AudioTest

[1 MicTest

[1 Vibrator

[] MemoryCardTest

Test Name

MainDisplay Test-Red

MainDisplay Test-Green
MainDisplay Test-Blue
MainDisplayBacklight Test-OFF
MainDisplayBacklight Test-LOW
MainDisplayBacklight Test-MEIDIUM
MainDisplayBacklight Test-HIGH
HardwareDiagnosticTest

o
e

b~ M = e = i = B = e = B = i - |

Figure 9 Results of HW tests.



1.4
CS%L@%EM@*B@EQ%M Instruments

The RF measure of CSE supports GSM phones Phones in all
frequency varieties (850MHz, 900MHz, 1800MHz, and 1900MHz) and
WCDMA phones of R1(WCDMA2100), R2(WCDMA1900), and
R5(WCDMAS850). It also supports instruments of HP8960 and CMU200.

10.6.2 Ul specification

After model selection [Appendix A. Set Phone Mode], the RF bands
with corresponding channels can be shown in a list by selecting the
“‘RF” button in the function group [Figure 16].
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Band Chan... Result Lo... Hi... Units P/F Message
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Figure 16. CSE RF UlI.




The first column in the “Cable Loss Table” lists all the available bands, with
each band’s channels (TxCH and RxCH) and cable losses (in dB) in its row.
Each channel’s cable loss is shown right to it. For convenience, the
checking/unchecking of all the band entries can be done by
checking/unchecking of the first column entry “All”.

When there are some band entries selected, the button “Calibration” and “Call
Test” will appear in the Ul [Figure 17]. Therefore, RF test could only be
processed with at least one band entries selected.

s _

. Result Lo.. Hi.. Units P/F Message

_ -]

Figure 17. Calibration and Call Test buttons in RF Ul.




To modify the cable loss, double click the value of the cable loss wanted to
be modified and key its value [Figure 18]. Next, click the button “Update” at the
bottom left of the group box “Setting” to activate the assigned value [Figure 19].
Note that the new cable loss value will be ineffective without the button
“Update” clicked.

I cse

021 087 124
M2 07
52 08 632

9262 () 9400

432 1 4182

Band Chan... Result Lo... Hi.. Units P/F Message

Figure 18. Cable Loss Slot Modification.



Band Chan... Result Lo... Hi.. Units P/F Message

Figure 19. Activate new cable loss value by “Update” button.



11.5 CSE_LQ90_RF_Configuration

After model selection [Appendix A. Set Phone Mode], the feature items
can be shown in a list by selecting the “RF Configuration” button in the
function group [Figure 10].

Figure 20. CSE RF Configuration Ul.



11.5.1 Supporting network

CSE RF Configuration now supports GSM and WCDMA. It can
configure Phone’s network settings for trouble-shooting.

11.5.2 Environment

Figure 21. Test Environment.

CSE RF Configuration will setup phone through GPIB. After the setting is
written to phone, we could use instrument to check the phone.



11.5.3 GSM in RF Configuration

Randorm Data

€ Misc

* RF Mode: This drop-down list lets you select from several RF modes:
GSM 850, GSM 900, GSM 1800, and GSM 1900.

« Set Channel:You can change the Uplink channel by typing a number. A
valid channel number per the applicable standard is available.

+ TRK LO:Set the TRK LO value typing a number. TRK LO controls the
voltage controlled temperature compensated crystal oscillator (VCTXO)
frequency. The maximum VCTCXO control voltage is 2047 and the
minimum is -2048.



PA DAC Input: Type a PA DAC(digital-to-analog convert) input value and
click this button to specified daclnput value to generate a PA ramp profile.
PA Start Delta: Type PA start time value and then click the Set button to
offset the PA ramp start time.

PA Stop Delta: Type PA stop time value and then click the Set button to
offset the PA ramp stop time.

Set PCL: This drop-down list lets you select power level value to change
PA power level.

4 Rx Burst Command

Burst Rx On: Type slot number and click Burst Rx On button to start burst
Rx processing.

Burst Rx Off: Type slot number and click Burst Rx Off button to stop burst
Rx processing.

Cont Rx On: Type slot number and click Cont Rx On button to start
continuous Rx processing.

Cont Rx Off: Type slot number and click Cont Rx Off button to stop
continuous Rx processing.

Get RSSI: Click the get RSSI button to get the RSSI value.

LNA Range: This drop-down list lets you select LNA Range to sets the
LNA gain state for the RF mode.

€ Tx Burst Command

Set Tx On: Click the Set Tx On button to start transmitter processing.

Set Tx Off: Click the Set Tx Off button to stop transmitter processing.
Execute sweep: This function takes 3 parameters, a DAC Start value, a
DAC Stop value and a DAC Step value. It then turns the transmit burst on
and varies the power from DAC Start to DAC Stop incrementing the power
in steps of DAC Step. It uses the SET PA DAC input API to set the power
for each burst. It has been introduced to make characterization of the GSM
power amplifier easier and faster.

Set Tx Cont: Set Tx Cont with three parameters: Slot Number, TSC Index
and Data source. Note. Infinite Burst should be checked.

Set Tx Burst: Set Tx Burst with four parameters: Slot Number, TSC Index,
Data source and Number of Burst.



11.5.4 WCDMA in RF Configuration




& Misc

®Rx

*RF Mode: This drop-down list lets you select from several RF modes: IMT, 1900A,
1900B, and 800.

*Set Channel: You can change the Uplink channel by typing a number. A valid
channel number per the applicable standard is available.

*TRK LO: Set the TRK LO value typing a number. TRK LO controls the voltage
controlled temperature compensated crystal oscillator (VCTXO) frequency. The
maximum VCTCXO control voltage is 4095 and the minimum is O.

*Get PLL State: Click the Get PLL State button to get the PLL state.

*Get ADC: Use drop-down list to select the channel and click the Get ADC button to
get the ADC value.

*Get Rx AGC: Click the Get Rx AGC button to get the Rx AGC.

*LNA Range: This drop-down list lets you select LNA Range to sets the LNA gain
state for the RF mode.

*Get IM2: Click the Get IM2 button to retrieve the IM2 calibration register values and
display them in the I, Q, and G (transconductance) boxes.

*Get DVGA Offset: Click the Get DVGA Offset button to retrieve the digital variable
gain amplifier offset.

+Set DVGA Offset: Type a number in the Set DVGA (digital variable gain amplifier)
Offset box and click the Set DVGA Offset button to set a value for DVGA offset.
*Get LNA Offset: Click the Get LNA Offset button to retrieve the LNA offset value for
the given index.

+Set LNA Offset: Type numbers into the Index and Value boxes and click the Set
LNA Offset button to set the LNA offset register for the given index value.

€ Tx Controls

*Set Tx On: Click the Set Tx On button to turn on transmit chain.

*Set Tx Off: Click the Set Tx Off button to turn off transmit chain.

*Waveform: Click the appropriate check box to select WCDMA or continuous
waveform (CW). The ‘Modulated’ option delivers a WCDMA waveform from the
hardware platform under test and ‘CW’ delivers a continuous sinusoidal waveform,
both centered at the selected Tx channel frequency.

*PA Range: Select power amplifier (PA) range by clicking the check box to select RO
on or off. RO controls the PA Range 0 settings. ON sets the PA to high power mode
and OFF sets it to low power mode.

*Config Tx Sweep: Click the Config Tx Sweep button to set the time interval of each
step in the Tx calibration sweep and the number of HDET readings averaged per step.
*Execute Sweep: Click the Execute Sweep button to set up one or more complete
TX sweeps from high power to low power with a predefined TX adjust PDM step size.
*Get HDET Value: You can change the index by clicking the down arrows. Click the
‘Get HDET button to retrieve HDET power data at the selected HDET index and
display the value in the Value box.



11.5.5 Example: GSM “Tx On”

1. Select GSM and click “Connect” button




2. Click the FTM button to set the phone to FTM Mode.
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3. Setup “RF Frequency”
1) Select RF Mode
2) Input channel
3) Click “Set Channel” button.
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4.Setup “Power Control”
1) Set PA DAC value = 14500
2) Click “PA DAC Input” button
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5. Click “Set Tx On” button.
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11.5.6 Example: GSM “Rx On”

1. Follow 3.7.5 to do step 1, 2, and 3.
2. Input “Slot Number” and click “Burst Rx On” button
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11.5.7 Example: WCDMA “Tx On”

1. Select GSM and click “Connect” button
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2. Click the FTM button to set the phone to FTM Mode.
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3. Setup “RF Mode & Channel”
1) Select RF Mode
2) Input channel
3) Click “Set Channel” button.
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4. Setup “Tx Controls”
1) Set “Waveform” = “Modulated”

2) Set “PA Range” = “0”

3) Set “Tx PDM” = “240”

4) Click the “Set Tx PDM Adj” button
5) Click the “Set Tx On” button

6) Set “PA Range” = “3”

B W W)

nnun1n9?122515
LG-C‘I!ﬂg PASS

10.7.8 Example: WCDMA “Rx On”

Follow 3.7.7 to do step 1, 2, and 3.




11.6 Miscellaneous Group

After model selection [Appendix A. Set Phone Mode], the
relevant log settings are available by selecting the “Misc” button
in the function group [Figure 22].
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Level 5: DETAILS ~

Figure 22. CSE miscellany Ul.



There are mainly two group boxes for Misc function group,
namely, “CSE Log Setting” and “Package Information”. The filed
“CSE Log Setting” logs the information of CSE tool. The default
log path is “C:\ProgramFiles\CSE\CCI\Testlogs”. To
enable/disable log recording, check/uncheck the button
“Enabled” checked box in the sub group box “Output log file”.
The drop-down menu in the sub group box “CSE Log Setting”
provides the selection of log level which decides the information
to be recorded. A higher level will make the tool record more log
information. Also, note that the handset information is not
recorded here but the CSE software instead. It is mainly for
debugging or problem analysis purpose regards to issues found

when using CSE.

The following table specifies each of the log level.

Level Level name Description
All kinds of errors
Level 1 CRITICAL should be recorded.
Level 2 BASIC_PLUS Record all possible
— warnings.
Record every
Level 3 BASIC function calls during
the tool execution.
Record all
Level 4 BASIC_MINUS arguments of each
function call.
Level 5 DETAILS Record all
information.

Table 3. Logging levels description.

The group box “Package Information” shows the version
information of CSE package and its components.






