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1. General Introduction

1-1. General Instruction
The SPH-A940 enables mobile users to communicate 3G CDMA2000 1X service into a single handset.
For CDMA/PCS mode, The SPH-A940 supports Release A of the CDMA2000 1X standard.

The SPH-A940 is the first 2 mega pixel camera phone with 2x optical zoom and auto focus of Samsung
for North America that works on North American CDMA networks.

This stylish clamshell phone supports dual color displays, Bluetooth, MMS, voice dialing, airplane mode
and EV-DO services.
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2. Circuit Description

2-1. Logic Section

2-1-1. Power Supply
Press "END" key to turn on the phone and then the VBATT and ON_SW signals will be connected. This
turns on the inner regulators(V_MSMCORE, V_MSMC, VPD, VPA) of U203(MAX1526).
The VBATT applied to ON_SW will change ON_SW_SENSE signal from HIGH to LOW.
MSM6500(U101) sends out PS_HOLD(logical HIGH) to keep the inner regulators on even after the "END"
key is released. V_RFRX can be turned on/off by the RX_CTRL signal. V_TCXO can be turned on/off
by the TCXO_CTRL signal. The other regulators(2.85VDD, V_SYNTH, V_RFTX, V_MOTOR, V_LED) will
be in the ON/OFF state by I°C-compatible 2 wire serial interface.
The regulated Voltage(U203, V_MSMCORE) are used in the core of MSM.
The regulated Voltage(U203, V_MSMC) are used in the digital part of MSM.
The regulated Voltage(U203, VPD) are used in the digital part MSM.
The regulated Voltage(U203, VPA) is used in the analog part of MSM.
The regulated Voltage(U203, V_RFTX) is used in the Tx RF part.
The regulated Voltage(U203, V_RFRX) is used in the Rx RF part.
The regulated Voltage(U203, V_TCXO) is used in the TCXO.
The regulated Voltage(U203, V_SYNTH) is used in the PLL part.
The regulated Voltage(U203, 2.85VDD) is used in the Camera Display part and the T-Flash.
The regulated Voltage(U203, V_MOTOR) is used in the MOTOR.
The regulated Voltage(U203, V_LED) is used in the KEYPAD LED.

2-1-2. Inner Charging Circuit Part
The most important function of the charger shall be done in the PMIC(Power Management Circuit U203).
When the phone with a battery is connected with a travel charging adapter, the inner charging circuit of
the PMIC(U203) will charge the battery by constant fast charge mode.
When battery reaches regulation voltage of 4.2V (default charging voltage for Li+mode), the charge

current drops quickly to OmA

Input voltage range : 4.25~6.5V

Charging Temperature : 0°C~40°C

Charging Method : Constant Voltage/Current -Charging Current : Normal 550mA

Charging Time : Standard (1100mAh) 2.5 ~ 3 Hrs , Extended (1700mAh) 3.5 ~ 4 Hrs

Charging Mode : @ Charging @ Completion

2-1

SAMSUNG Proprietary-Contents may change without notice

This Document can not be used without Samsung's authorization



Circuit Description

- Charging Battery Regulation Voltage
@ Min 4.158V, Typical 4.2V, Max 4.242V(at T.: 0°C to +85°C)
@ Min 4.137V, Typical 4.2V, Max 4.263V(at T.: -40°C to +85°C)

Universal Serial Bus Interface

SPH-A940 supports a Universal Serial Bus(USB) interface by the MSM6500, to provide an efficient
interconnection between the mobile phone and a Personal Computer(PC).

The MSM6500's USB interface is designed to comply with the Universal Serial Bus Specification,

Revision 2.0. An external USB transceiver(U203) is required to implement the USB interface.

2-1-3. Logic Part
The logic part consists of MSM, MEMORY, LCD, CAMERA, CCP, external MEMORY and other input and

output peripherals.

MOBILE SYSTEM MODEM(U101:MSM6500)

Industry standard ARM926EJ-S microprocessor is embedded. The MSM6500 chipset integrates
CDMA2000 1x and 1xEVDO service. The 1xEVDO solution can support High-speed peak data rates of
2.4Mbps on forward link and 153kbps on reverse link.

The MSM6500 device is offered in a 409 ball, 0.5mm pitch, CSP production package. Subsystems within
the MSM6500 device include a CDMA processor, a QDSP for voice compression, an ARM9TDMI
microprocessor. Also integrated in the MSM6500 device are analog functions such as an audio voice
codec, PLL, transmit DAC,, ADC,, memories, USB controller, peripheral interfaces, and an enhanced
clock. It is one of the most important components of the CDMA cellular phone.

The interface circuitry consists of reset circuit, dual address/data bus and memory controls. The TCXO

clock of 19.2Mhz is used as the main clock of SPH-A940 model.

MCP : NAND FLASH and SDRAM (U102(KBEOOF003M))

MCP is consist of two 512Mbit(64M*8) NAND FLASH and two 256Mbit(4M*16*4Banks) Mobile SDRAM.
NAND FLASH is used to store the Font data and program. EFS area is used to store ESN, NAM
information, telephone directory, SMS messages and other important information of the phone, and also
to store application programs and downloaded stuffs such as BREW applications and MP3. MCP is also
used to excute the DMSS(Dual Mode Subscriber system) software.

Using the down-loading program, the program can Sezchanged even after the terminal is fully assembled.
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Circuit Description

Keypad

For key recognition, key matrix is operated by using SCAN(0:7) and KEYSENCE(0:3) of the input ports
of MSM. 23 backlight LEDs and back-light circuitry are included in the keypad for easy operation in the
dark.

LCD Module

LCD is composed of a Transmissive with Micro Reflective(TMR) type Main TFT-LCD Panel, Transflective
type Sub TFT-LCD Panel, a driver circuit and a back-light unit.

The resolution of a 2.0" Main LCD(TMR) contains 176 * 220 pixels, the resolution of a 1.17" Sub

LCD(Transflective) contains 96 * 96 pixels.

Clock

CPU clock : 19.2MHz. Clock signal from the TCXO

Sleep clock : 32.768KHz. Clock signal for sleep.

TCXOIN : 19.2/N MHz. This clock source is used by various blocks of the MSM6500 device, such
as the ARMI9CORE, UARTS, general-purpose PDMs and TCXO is also used by the
MSM6500 device to produce CHIPXS8.

USB clock : 48MHz. Clock signal for the USB interface

CAMERA
The camera module consists of 1/3 type 2 Mega (2140K) Pixels CCD sensor, Digital signal processor,
and MPU. The camera module provides Auto Focus, 2x Optical Zoom, Auto Exposure, and Auto White-

Balance functionality.

CCP (Camera Control Processor)

CCP can support sensors up to 2M pixels. CCP directly transmits and previews the RGB data to the
LCD graphic memory by processing the sensor output data according to the MSM's command and
provides hardware based real-time JPEG compression and decompression. CCP can save the raw RGB
data up to SVGA resolution into its image buffer and allows the host processor to download with
scalable sized compressed data. In addition, CCP can download the compressed image to either store

the original RGB data or transfer the image to the LCD.
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Circuit Description

Bluetooth module
Bluetooth module is a Bluetooth™ 1.1 and 1.2 compliant, stand-alone baseband processor with an
integrated 2.4GHz transceiver. Bluetooth module supports any voice and/or data application that requires
the Bluetooth SIG standard Host Controller Interface (HCI) via UART and PCM audio interfaces.
Operation Clock: 19.2MHz
Low-Power Clock: 32.768KHz

2-1-4. RF Interface Part

CDMA Data Interface
- TX_Q P, TX_Q_ N, TX_I_P, TX_I_N (U400) : Tx analog signal used during CDMA
- RX_1 P, RX_Q P, RX_I_N, RX_Q_N (U302) : RX analog signal used during CDMA

RF Interface

- TX : TX_AGC_ADJ(U101) is used to control the TX power,
PA_ON_PCS(U101) is used to control the PCS power amplifier and
PA_ON_CELL(U101) is used to control the CDMA power amplifier.

- RX : TRK_LO_ADJ(U101) is used to compensate the TCXO module.

2-1-5. Audio Part
The MSM6500 device integrates a stereo wideband voice/audio CODEC into the Mobile Station Modem.
The integrated CODEC contains all of the required conversion and amplification stages for the
audio front end.
The CODEC operates as a 13bit linear CODEC with the transmit(TX) and receive(RX) filters designed
to meet ITU-T G.712 requirements. The CODEC contains the software controlled amplifier for both the
receiving and transmitting sections. Also, the vocoding schemes used will be 13kbps QCELP and 8Kbps

EVRC. The QCELP vocoder is based in the MSM internally.

2-1-6. Tx Audio Path
The voice signal from the microphone is filtered and amplified by the internal OP-AMP and is converted
to PCM data by the internal CODEC in the MSM. And then these signals are applied to the the
MSM(U101)'s internal vocoder.
2-4
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Circuit Description

2-1-7. Rx Audio Path
The PCM data from the MSM(U101) is inputted to the internal CODEC and the data will be decoded by

the internal DAC. Audio levels are adjusted by the amplifier. And then audio is sent to the receiver.

2-1-8. Speaker Path
When the MSM(U101) receives the data, its internal CMX generates bell and melody. The CMX bell and
melody generated in MSM6500 are sent to SAPA1D2.
The SAPA1D2 (stereo class - D audio power amplifier) is a high quality audio power conversion chip
generating 2.5W RMS output directly from the VBATT supply. It is a high efficiency audio amplifier for
mobile applications. The gain of amplifier in SPH-A940 set to 4(V/V) . The output generated in SAPA1D2

is intended to drive two speakers.

2-1-9. Key Tone Generator
The CODEC data out from the MSM6500 is converted to DTMF signal by TONE generator of internal

CODEC, which is then amplified by the internal audio amplifier to be sent to the receiver unit.

2-2. PCS Section

2-2-1. Receiver

LOW NOISE AMPLIFIER (U301)
The low noise amplifier(lt is included in FC7510 : U301) amplifies a weak signal received from the base

station to obtain the optimum signal level.

RF BAND PASS FILTER (F302)

The RF BPF(F302) passes only a specific frequency(1960+30 MHz) from the signal received from the
mobile station. The bandwidth is 60 MHz.

VOLTAGE CONTROLLED OSCILLATOR(OSC301)

The VCO(OSC301) generates the signal having 1715 ~ 1788MHz frequency range.

The VCO's output frequency is changed by control voltage. The PLL in S1M8690X generates this control

signal and this signal is changed into DC control voltage by R-C Loop filter.
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Circuit Description

Frequency Synthesizer Circuit

The PLL(Phased Locked Loop) block consists of VC-TCXO(OSC302), PLL in S1M8690X and
VCO(OSC301). Input reference frequency is generated at VC-TCXO(OSC302) and the RF local signal is
generated at VCO. PLL compares the two signals and generates the desired signal with a

preprogrammed counter which controls voltage.

VOLTAGE CONTROLLED TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR (0SC302)
The VC-TCXO (0OSC302) is a reference source of the frequency synthesizer. It provides 19.2MHz
reference frequency to PLL-IC. It is a voltage controlled temperature compensated crystal
oscillator having 19.2MHz +2.5ppm frequency stability over all useful temperature range.

A correct frequency tuning is made by the control voltage.

2-2-2. Transmitter

Intenna
Intenna sends signal to the base station and receives the signal from the base station.

It is a tri-band Intenna and covers PCS band, CDMA band and GPS band.

RF Switch

[t(U405) is used to switch the PCS path, the CDMA path and the GPS path, The RF signal passes
through PCS & CDMA path when GPS_MODE is low.

GPS_MODE is a digital signal from MSM6500 GPIO.

Duplexer

Duplexer(F402) allows to transmit only the signals within acceptable Tx frequency range

(1880 + 30 MHz) through the Intenna.

It provides the appropriate attenuation of transmitted signal at the receiver input and the appropriate

rejection of the transmit-generated noise in the Receiver band.

Power Amp
Power amplifier module(U404:ACPM-7833-DC1) amplifiers signal to be sent to the base station

through the antenna.
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Driver Amp
The driver amp(U400 ; included in S1M8690X) allows the signal to be inputted to the power amp(U404)

as a specified level.

Up-converter(Mixer)

The up-converter(U402 ; also included in S1M8690X) receives the local signal Fr * 0.7999
and signal controlled by TX AGC amp(in S1M8690X) to generate Tx RF signal 1880+30MHz
which signal comes out from the mixer output by adding Frx * 0.7999 local signal.

Fr« means TX RF signal Frequency.

Automatic Gain Control Amp
The TX IF AGC amp (in S1M8690X) controls gain of AGC to deliver power level needed at

driver amp. lts control voltage varies from 0.2V to 2.5V.

2-3. CDMA Section

2-3-1. Receiver

Low Noise Amplifier(LNA)
The low noise amplifier(lt is included FC7510 : U301) amplifies a weak signal received from

the base station to obtain the optimum signal level.

RF Band Pass Filter(Rx RF SAW Filter)
The RF BPF in F301 passes only a specific frequency(881.49+12.5 MHz) from the signal

received from the mobile station. The bandwidth is 25 MHz.

Voltage Controlled Oscillator
The VCO(OSC301) generates the signal having 1715 ~ 1788MHz frequency range.
The VCO's output frequency is changed by control voltage. The PLL in S1M8690X generates this control

signal and this signal is changed into DC control voltage by R-C Loop filter.
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Circuit Description

Frequency Synthesizer Circuit

The PLL(Phased Locked Loop) block consists of VC-TCXO(OSC302), PLL in S1M8690X and
VCO(OSC301). Input reference frequency is generated at VC-TCXO(OSC302) and the RF
local signal is generated at VCO. PLL compares the two signals and generates the desired

signal with a preprogrammed counter which controls voltage.

VC-TCXO

The VC-TCXO (0OSC302) is a reference source of the frequency synthesizer. It provides 19.2MHz
reference frequency to PLL-IC. It is a voltage controlled temperature compensated crystal
oscillator having 19.2MHz +2.5ppm frequency stability over all useful temperature range.

A correct frequency tuning is made by the control voltage.

2-3-2. Transmitter

Intenna
Intenna sends signal to the base station and receives the signal from the base station.

It is a tri-band Intenna and covers PCS band, CDMA band and GPS band.

RF Switch

[t(U405) is used to switch the PCS path, the CDMA path and the GPS path, The RF signal
passes through PCS & CDMA path when GPS_MODE is low.

GPS_MODE is a digital signal from MSM6500 GPIO.

Duplexer

Duplexer(F405) passes the RF signal of Rx frequency range(881.49 +12.5 MHz) and Tx frequency range
(836.49 £12.5 MHz). It provides appropriate attenuation of transmitted signal at the receiver input and
appropriate rejection of the transmit-generated noise in the Receiver band.

It also matches LNA input in receiving part and PAM(U403:ACPM-7813) output in transmitting part with

the Intenna.
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Power Amp
Power amplifier module(U403:ACPM-7813-DC1) amplifiers signal to be sent to the base station

through the antenna.

RF Band Pass Filter(Tx RF SAW Filter)
The RF BPF(F404) passes only specific frequency(836.49 +12.5MHz) to send it to power
amp(U403:ACPM-7813-DC1).

Driver Amp
The driver amp(U402 ; It is included in S1M8690X) allows the signal to be inputted to the

power amp(U403) as a specified level.

Up-Converter(Mixer)

The up-converter(U402 ; It is also included in S1TM8690X) receives the local signal Frx * 1.6666
and the signal controlled by TX AGC amp(in S1TM8690X) to generate Tx RF signal

836.49+12.5MHz signal comes out from the mixer output by adding Fw * 1.6666 local signal.

Fr« means TX RF signal Frequency.
Automatic Gain Control Amp

The TX IF AGC amp in S1TM8690X controls gain of AGC to deliver power level to be needed

at Driver amp. Its control voltage varies from 0.2V to 2.5V.
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Circuit Description

2-4. GPS Section

Intenna
Intenna receives a signal from GPS satellites.

It is a tri-band Intenna and covers PCS band, CDMA band and GPS band.

RF Switch

[t(U405:TQP4M3018) is used to switch the PCS path and CDMA path and the GPS

path. The RF signal passes through PCS path when PCS_MODE is high(2.6V). The RF signal
passes through CDMA path when CELL_MODE is high(2.6V). The RF signal passes through
GPS path when GPS_MODE is high(2.6V). PCS_MODE, CELL_MODE and GPS_MODE are
digital signals from MSM6500 GPIO.

Low Noise Amplifier(LNA)
The low noise amplifier(Q302:ATF55143) amplifies a weak signal received from the base station to

obtain the optimum signal level.
RF Band Pass Filter(Rx RF SAW Filter)

The RF BPF(F303:DG75BS1) passes only a specific frequency(1575.42+1MHz) from the signal received
from the satellite. The bandwidth is 2 MHz.
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3. Installation

3-1 Installing and Removing the Battery

To install, insert the battery into the opening on To remove, make sure the power is off. Push the

the back of the phone making sure the plastic tabs battery release latch up completely. Pull and lift the

on the back are inserted into the matching slots in battery away from the phone.

the phone. Press down until the latchsnaps into

place.

3-2 Using the Desktop Charger

1. Plug the AC cord from the charger into the A red light on the charger lets you know the

electrical outlet.
2. Insert the phone into the slot.

battery is charging.

A green light lets you know that the battery is
at least 90 percent charged.

A orange light indicates that the battery is
operating at a temperature that is too high or
low, or that the charger is not plugged in
correctly. Please check the charger and the
battery.

Specifications using DTC (Desktop Charger)

Battery Type

Standard Battery Extended Battery
(Li-ion, 1000mAh) | (Li-ion, 1700mAh)

Charging < 5 hours < 5 hours
SEC Code GH43-02160A GH43-02161A
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4. NAM Programming

NAM features can be programmed as follows:

Notes:
For example, press 'menu’ and cursor to 'settings & tools' and "' , then press '000000' (000000:
SPC code), you can see
'Service' Mode.

NAM SETTING FLOW:

LCD Display Key in Function

Service Mode

1. ESN
. Enter (1) -Electronic Serial Number of the phone is
wrekekek(Decimal number) displayed
wrkkkkkk(Hexa Number)
AKEY Setup.
2. AKEY number .
AKEY Enter ';norlgspuitt AKEY, enter AKEY #.
3. Network Setting
-1 Phone Number Eniﬁrerfoe?t’e??:e The phone number screen enables you to
Phone Number(MDN) number edit the phone number
0000006034
3. Network Setting
-2 McC The MCC screen allows you to view and
MCC Enter the number modify the mobile country code.
310
3. Network Setting
-3 NMSID

NMSID(NATIONAL Enter the number

MOBILE STATION ID)

000000006034

3. Network Setting

-4 True IMSI MCC IMSI_S screen allows you to view and
Enter the number modify the international mobile station

True IMSI MCC identity

000

3. Network Setting
-5 True IMSI NMSID
Enter the number
True IMSI NMSID
000000006034
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NAM Programming

3. Network Setting
-6 PRL Enabled
The PRL screen shows if the preferred

PRL Enabled roaming list (PRL) is enabled.

Yes

No

3. Network Setting

-7 Home SID/NID This screen allows you to view and modify
the various home system ID (SID) and

Enter SID Enter the number

2004 network 1D

Enter NID (NID) settings.

65535

3. Network Setting

-8 CDMA Pri Chn A The primary channel A screen allows you to
Enter the number

CDMA Pri Chn A view and modify primary channel A.
283

3. Network Setting

-9 CDMA Sec Chn A The secondary channel A screen allows you
Enter the number

CDMA Sec Chn A to view and modify secondary channel A.
691

3. Network Setting

10 CDMA Pri Chn B The primary channel B screen allows you to
Enter the number

CDMA Pri Chn B view and modify primary channel B
384

3. Network Setting

-11 CDMA Sec ChnB The secondary channel B screen allows you
Enter the number

CDMA Sec Chn B to view and modify secondary channel B.
777

3. Network Setting
12 Home Sys Reg
Home Sys Reg Home SID Reg — home system ID
Yes
No

3. Network Setting
-13 Forgn SID Reg
Forgn SID Reg Foreign SID Reg — foreign system ID
Yes
No
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3. Network Setting
-14 Forgn NID Reg

Forgn NID Reg
Yes
No

Foreign NID Reg — foreign network 1D

3. Network Setting
-15 Access Overload
Class

Access Overload Class
4

Enter the number

The overload class screen allows you to view
and modify the overload class.

3. Network Setting
-16 Origination Voice

Orgination Voice SO
EVRC

13k

gMzMSTge:itrZ%S Selecting the SMS settings option allows you
Yes to view and edit the short message services
No (SMS).

5. Slot Cycle Index
Slot Cycle Index
1

Enter the number

This option allows you to view and modify
the slot cycle index. To modify the index,
select Edit

6. Service Programming
Code

Service Programming
Code

000000

Enter the number
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5. Product Support Tools

5-1. General

IMPORTANT INFORMATION
Purpose

The Product Support Tool (PST) offers you the ability to interface with the SAMSUNG mobile phone
using a PC. With this tool you can program the phones network system requirements and functionality,
data, and download software upgrades. This document supports SamsungPST(Samsung Product Support
Tool).

EQUIPMENT REQUIRED

Make sure you have the following equipment setup:

1. Minimum PC configuration: 586 CPU, 64MB RAM, Windows2000/XP and abolve, SMB of disk space
free for software upgrade.

2. PST Software with appropriate cable (USB Cable for SAMSUNG mobile phone).

3. USB Port.

4. Power Supply (3.8 V) or Battery.

INSTALLATION

1. Insert the SPH-A940 CDROM into your CD-Rom drive.

2. Run the file explorer and run the Setup.exe file.

3. After SamsungPST is installed on a computer, connect the phone, cable, and PC .

FC

DB Cable
(Parts Mo GH3I9-001 864
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Product Support Tools

5-2. PST (Product Support Tool)

5-2-1 Getting Started
MAIN MENU SCREEN
1. Double Click on your "Samsung PST for Verizon (SE)"
2. Select SPH-A940
The Main Menu Screen shows the basic tasks that are available.
CAUTION: DO NOT attempt to program phone with a low battery.

5-2-2 Operation Procedure
Information
Click "Read general Information" icon.

Software Download

If the phone works normally, you must proceed below procedures.

Normal Download.

1. Connect PC and SPH-A940 with usb cable

2. Check com port of SAMSUNG CDMA Modem. To check on Com port, first you go to my
computer->property->Hardware->Device Manager ->Modem->Samsung USB Modem. Then go to property
of Samsung USB Modem, and then click on Modem tab. You may see the port number, which is
assigned for Samsung USB Modem.

3. Run Samsung PST.

4. Change PST's comport setting ( Setup COM Setting ) same as com port of 'SAMSUNG cdma

modem'

Select SPH-A940 and then click SW(Software Download) tab.

Select 'Normal' in software download option.

Click 'openfile' icon and select the bin file.

N o o

8. Click 'Start Software Download' icon.
10. When the downloading process is finished, the A970 power on automatically and the PST shows
"Downloading completed!!".

If the phone doesn't works normally, you must proceed below procedures.

Emergency Download.

1. SPH-A940 enters the emergency mode(press simultaneously '9' and 'PWR')

2. Connect PC and SPH-A940 with usb cable

3. Check com port of SAMSUNG CDMA Modem. To check on Com port, first you go to my
computer->property->Hardware->Device Manager ->Modem->Samsung USB Modem. Then go to property
of Samsung USB Modem, and then click on Modem tab. You may see the port number, which is
assigned for Samsung USB Modem.
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4, Run Samsung PST.

. Change PST's comport setting ( Setup COM Setting ) same as com port of 'SAMSUNG cdma
modem'

. Select SPH-A940 and then click SW(Software Download) tab.

Select 'Emergency” in software download option.

(83}

® N o

Click 'openfile’ icon and select the bin file.

9. Click 'Start Software Download' icon.

10. When the downloading process is finished, the A970 power on automatically and the PST shows
"Downloading completed!!".

PRL Download

1.Click "Open PRL1 file" icon and select the PRL file.

2.Click "Start PRL Download" icon.

3. When the downloading process is finished, the A970 will reboot automatically and the PST shows
"Completed PRL Programming"

ERI Download

1.Click "Open ERI1 file" icon and select the PRL file.

2.Click "Start ERI Download" icon.

3. When the downloading process is finished, the A970 will reboot automatically and the PST shows
"Completed ERI Programming"

Setting

Read Data from File

Click "Open mmc" icon to select the name of a file whose extension is "mmc". The values will be read
from the named file, and will initialize the parameter values seen on the Settings screen

Read Data from Phone

Click Read from the Phone icon to upload the current programmable parameters of the phone. The
values are read from the phone, so the phone must have the power ON and be properly connected
to the PST.

NOTE: To actually view the data you need to go to the Edit Iltems screens.

Edit Items

Click this icon to edit Number Assignment Module (NAM) items or Ul items.
1. GeneralNAM : Slot Cycle Index, Service Code

2. NAM1
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Save Data to File

Click this icon to save the current parameters to a file. Once you enter a filename, Click <OK> button to
write all current parameters to that file. This way the same information can be downloaded into multiple
phones.

Write to Phone

Click this icon to write the selected parameter values to the phone. Writing the selected values to the
phone may take up to a minute. If there are dependencies in a field you can make all the changes in
the proper fields and download the information all together.

If you intend to use this write to Phone? feature, it is recommended that you do a "Read Data from
Phone" first, and then make the changes, so that nothing gets inadvertently overwritten.

NOTE: DO NOT TOUCH THE PHONE WHILE WRITING IS IN PROGRESS.

Transfer

Backup Items

1. Select Item to backup in 'ltem option' list.
2. Select 'backup’ in 'Backup or Restore' list.
3. Click "Start Backup of Restore" icon.
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6. Test Procedure

6-1 List of Equipment

@ DC Power Supply

@® Test Jig

@ Test Cable

@® CDMA Mobile Station Test Set HP8285A, HP8960, CMD-80, etc
@ Spectrum Analyzer(include CDMA Test Mode) HP8596E,

6-2 Configuration of Test

Spectrum Analyzer

EF In

Wirezs Comunication Test Sat

RF Audio Audio
In/Out Qut In
Directional ]’
— -
Coupler
T A-Oul b—
O Test Jig
[0 AN e
OC Power Supply
(+4.0V)
6-1
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Test Procedure

6-3 TEST CABLE CONNECTIONS

6-3-1 TEST CABLE

6-3-2 TEST CABLE CONNECTIONS

MHC 172

RF CABLE (1.4dB Loss for CDMA, 2.1dB Loss for PCS, 1.8dB Loss for GPS)

BNC CONNECTOR (RF)

DATA CABLE

Plug Connect to SPH-A940

DAl WIN|-

Dsub 25PIN CONNECTOR (DATA)

6-2
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Test Procedure

6-3-3 Dsub 25 PIN CONNECTOR PIN DESCRIPTION (TEST CABLE 1, BACK SIDE)

GND 13 GND 24,25 (SHORT)
VBATT VBATT 5,6 (SHORT)
HP_PWR DP_RX_DATA 21
RX_AUDIO 12 DP_TX_DATA 22
TX_AUDIO 10
15 17 19 21 23 25
14 | 16 | 18 | 20 | 22 | 2 |

6-3
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Test Procedure

6-3-4 CONVERSION TABLE OF FREQUENCY vs CHANNEL

- CDMA/PCS

TYPE CHANNEL CONVERSION EQUATION REMARK

X 990 =N=1023 F=0.03 x (N-1023) + 825.00 N ; CH NUMBER
FREQUENCY 1 =N=779 F=0.03 x N + 825.00

F ; FREQUENCY

RX 990 =N=1023 F=0.03 x (N-1023) + 875.00
FREQUENCY 1 =N=779 F=0.03 x N + 875.00 (CDMA)

X = ;
FREQUENCY 0 =N= 1199 F=0.05 x N + 1850.00 N ; CH NUMBER

RX F ; FREQUENCY
FREQUENCY 0 =N= 1199 F=0.05 x N + 1930.00 (PCS)
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Test Procedure

6-4 Test Procedure

6-4-1 CDMA/PCS mode

- Change the test mode

A. To change the phone's state from Normal Mode to Test Mode, You should enter the following keys.
:Press[47*68#13580]

B. The command "0 0 1" is Suspend.

C. The command "0 2 2" is mode and channel change.

2036 3"
T 1 » Channel number
> Mode:CDMA
30600
» Channel number

\

Mode:PCS

and press enter key from the soft key board to save mode/channel value..

D. The command "0 0 1" is Suspend.

E. To finish the Test Mode, You should enter the command "0 0 2".

6-4-2 Channel selection and Tx power output level control

CDMA

A. Enter to Test Mode [4 7 * 6 8# 1358 0]

B. "0 0 1" : Suspend.

C. The command "0 2 2" is mode and channel change
2036 3"

T

» Channel number

\ )

Mode:CDMA
Push the [OK] key to save.
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Test Procedure

D. To finish the Test Mode, You should enter the command "0 0 2".
E. Enter to Test Mode [4 7 *6 8 #1358 0]

F. "0 0 1" : Suspend.

G. "0 1 1" : Carrier_On.

H. "0 1 4" : CDATA.

. "0 9 2" : PA_RANGE_1.

J. "0 1 9" : Adjust RF power level.

PCS

A. Enter to Test Mode [4 7 *6 8 #1358 0]

B. "0 0 1" : Suspend.

C. The command "022" is mode and channel change

"306 00"
-|_ | Channel number

Mode:PCS

\/

\

Push the [enter] key to save.

D. To finish the Test Mode, You should enter the command "0 0 2".

E. Enter to Test Mode [4 7 *6 8 #1358 0]

F. "0 0 1" : Suspend.

G. "0 1 1" : Carrier_On.

H. "0 1 4" : CDATA.

. "0 9 2" : PA_RANGE_1.

J. "0 1 9" : Adjust RF power level. 6-6
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Test Procedure

- CDMA Test items

TEST ITEMS PROCEDURE

1. PREPARANCE Set test equipments up.

[47*68#13580]: Enter the Test Mode

"0 0 1" : Suspend

Confirm that the phone is in the "CDMA Mode".

(If not CDMA Mode, Use Test Command "022""2XXXX" and Push

the J " Key to "OK", and enter "0 0 2" to restart)

If you select a wrong key, press " # ", then enter new command.
To exit the Test Mode at any time, just press [0 0 2].

2. FREQUENCY "0 0 1" : Suspend.
ACCURACY "0130363*": Set channel to 363.
"0 1 1" : Carrier On.
"0 1 4" : Spread spectrum.
"0 19 X X X' END[Push and Hold] ' " : Set AGC Code(XXX) level.
Measure the TX frequency : 835.89MHz+300Hz.

"0 0 1" : Suspend.

3. OCCUPIED CDMA "0130363*": Set channel to 363.

BANDWIDTH "0 1 1" : Carrier On.
"0 1 4" : Spread spectrum.
"0 19 X X X' END[Push and Hold] ' " : Enter AGC Code(XXX) to adjust

RF Output Power.
Measure the bandwidth (spec: 1.23MHz).

"0 0 1" : Suspend.
"0130363*": Set channel to 363.
"0 1 1" : Carrier On.
"0 1 4" : Spread spectrum.
"0 9 2" : PA_RANGE_1.
"0 19 X X X' END[Push and Hold] ' " : Enter AGC Code(XXX) to adjust
RF Output Power.
Measure the spurious at Fc+900kHz, Fct1.98MHz, 2Fc 3Fc 1/2Fc.
spec: Fcx900kHz below 42dBc/30kHz
Fc+1.98MHz below 54dBc/30kHz
Outside Receive Band 43+10log (PY)
PY: Mean Output Power in watts

4. LIMITATIONS ON
EMISSIONS

5. GATED POWER & Set the service option 2.
TIME Set the data rate Eighth (1200bps).
Registering: HHP — HP8924C.
Call : HP8924C — HHP.
Measure the Gated Power & Time.
spec : Gated Power - at least 20dB
Gated Time - Rising Time : below 6us
Falling Time : below 6us
Burst Time : below 1.25ms
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Test Procedure

- PCS Test items

TEST ITEMS

PROCEDURE

1. PREPARANCE

Set test equipments up.

[47"68#13580]: Enter the Test Mode
"0 0 1" : Suspend

Confirm that the phone is in the "PCS Mode'
(If not PCS Mode, Use Test Command “022“"3XXXX" and Push
the [OK] Key, and enter "0 0 2" to restart)

If you select a wrong key, press " # ", then enter new command.
To exit the Test Mode at any time, just press [0 0 2].

2. FREQUENCY
ACCURACY

"0 0 1" : Suspend.

"0130600*": Set channel to 600.

"0 1 1" : Carrier On.

"0 1 4" : Spread spectrum.

"0 19 X X X' END[Push and Hold] ' " : Set AGC Code(XXX) level.
Measure the TX frequency : 1880.00MHz+300Hz.

3. OCCUPIED CDMA
BANDWIDTH

"0 0 1" : Suspend.

"0130600 *": Set channel to 600.
"0 1 1" : Carrier On.

"0 1 4" : Spread spectrum.

RF Output Power.
Measure the bandwidth (spec: 1.23MHz).

4. LIMITATIONS ON
EMISSIONS

"0 0 1" : Suspend.
"0130600*": Set channel to 600.
"0 1 1" : Carrier On.

"0 1 4" : Spread spectrum.

"0 9 2" : PA_RANGE_1.

RF Output Power.
Measure the spurious at Fc+1.25MHz
spec: Fct1.25MHz  below 42dBc/30kHz

5. GATED POWER &
TIME

Set the service option 2.

Set the data rate Eighth (1200bps).

Registering: HHP — HP8924C.

Call : HP8924C — HHP.

Measure the Gated Power & Time.

spec : Gated Power - at least 20dB
Gated Time - Rising Time : below 6us

Falling Time : below 6us
Burst Time : below 1.247ms
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SAMSUNG Proprietary-Contents may change without notice

This Document can not be used without Samsung's authorization

"0 19 X X X' END[Push and Hold] ' " : Enter AGC Code(XXX) to adjust

"0 19 X X X' END[Push and Hold] ' " : Enter AGC Code(XXX) to adjust




1. Flow Chart of TroubleShooting

7-1 Logic Section

7-1-1 Power On

Insert Power

3

\

power on

properly?

Check Phone power on section

Check CON203 and it's
neighboring circuits

Check
C220,C222,C223,C224,C225,C226
and U203's neighboring circuits

Check OSC302,U107 and it's
neighboring circuits

—»
NO

7-1
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Flow Chart

of Troubleshooting

VBATT
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R206 c213 36 r o REFEP 145 C212 }—( ‘ ,
‘”—{ }7 Vb 31 1201
a7 LX1 [ ‘ Y > V_MSMCORE (1.375V)
\/ICHGE VICHG PGND1 4{ I Re08 I
DC_SENS 38 _AC_OK FB1 [33 WJ R209 C‘QM } } 0215} h
ON_SW_SENSE 4; _ONO Lx2 z: o2 188t — > V_MSMC (1.8V)
ON_SW R2Tt 2e] PWR_ON PGND2 4{27 [ Rer2 _— carr R210
HP_PWR 251 Hp_PWR FB2 PR | | h VPD (2.7V)
PS_HOLD PWR_HOLD " I—l—/\A/\,—{ |1 —
w2 _RESET [0 = RESETIN_N
HRESET 75| -HRESET ouT! 7 VPD (2.7V)
SDA_PM 2o DATA out2 VPA (26V)
SCL_PM CLK 1
" ouTs [ V_RFRX (2.85V)
EAR_REF 1] NVt RX_EN R3S RX_CTRL
EAR_DET 1] ComP1 ouT4 2.85VDD
EAR_MIC 7] INv2
SEND_END CcomP2 ouTs V_TCXO (2.85V)
TCXO_EN TCXO_CTRL
USB_OE_N 13 _OE ouTe ‘;7 V_SYNTH (2.85V)
USB_SUSPEND 26| SUSPEND out7 2 V_RFTX  (2.85V)
USB_DATA o1] ROV outs 2 V_MOTOR (3.1V)
USB_VPO v ouTe V_LED  (3.3V)
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7-2

SAMSUNG Proprietary-Contents may change without notice

This Document can not be used without Samsung's authorization



Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting

[ ]
i
)
-

|
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| I
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G2 .
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Flow Chart of Troubleshooting

7-1-2 LCD Working

< Insert Power >

)

Main LCD Back
-light On?

Check pulse

Check HEA501 and it's
neighboring circuits

F500, F501 F502,F503 and

Replace HEA501,

it's neighboring circuits

No of V503's pin6
Yes ¢
Yes
Change LCD
AN
AN
\\
Check HEA501,
Y
LCD Display No F500, F501 ll
OK? F502,F503,and /
it's Short=? //
Yes ///
/
/
/
/
/
/
/
‘ Change LCD
v
< END >
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Flow Chart of Troubleshooting

$36 VPD (2.7V)

I
Cs500 | |
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HALL_SW_L outt IN1
RCV-
ROV+ Lz lour2 IN2
MAIN_LCD_CS
LCD_WR ouT3 IN3
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GND GND
D_L(0:7)
9 o
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out2 IN2| 2 f
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ouT1 INTL HALL_SW R
3 RESOUT_N
out2 IN2| 2 LED R
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Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting

7-1-3 Speaker, Receiver and Mic Checking

< Insert Power )

YES l

Speaker is
OK? NO

YES

Receiver is
OK?

YES

NO

YES

END

D

Check HEA501
pin45,46(Spk_R),
pind7,48(Spk_L)

Check U205
and Speaker

NO
signal OK?
Check SPK1, SPK2 pin1,2 on Check LCD
LCD signal OK?
9 ———*|FPCB
NO
YES y
Replace Speaker
Check HEA501
. Check HEA501
pin 5, 7 —> .
_ NO and Receiver
signal OK?

YES l

Replace receiver

Check CN201
pin20, 22
signal on? NO

YES l

Check KEY FPCB

7-8

Check mic path from
CN201 to U101 and it's
neighboring circuits.
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Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting

7-2. RX

7-2-1 CDMA/PCS mode

START
CDMA/PCS mode

SVC & NO Check CDMA/PCS
—
ROAM OK? Rx Path
YES L

AW N -

. visual check! (soldering)

. S/IW Mode Check : CDMA Mode Check

. OSC302 Check : 19.2MHz

. VCO(OSC301) voltage/frequence level check

Frequence : 1715MHz < f < 1788MHz
Supply Voltage: 2.75 + 0.1V
Control Voltage: 0.4 ~ 2.3V

. U301 LNA gain check

6. U403, U404 Check

DVGA value

Call OK?
Check OK?
YES Tx Path
Check OK?
\
NO Check RFR6000(U302),
MSM6500(U101)
YES
End
7-13

Adjust DVGA by
program

S1M8690X(U400)
Check Adjust TX by
program
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Flow Chart of Troubleshooting

7-2-2 GPS Mode

1. visual check! (soldering)
2. S/W Test Mode Check : GPS Mode
3. OSC302 Check : 19.2MHz

START GPS
v
U405 Logic Check
pin1 pin6 pin9
GPS RF NO GPS L L H
Path Check ——%
OK? F303 Check
YES =
Y
GPS_NV_ITEM NO Adjust by program
—>
Check OK?
YES
End
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Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting

7-3 Tx
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Flow Chart of Troubleshooting
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Flow Chart of Troubleshooting
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7-4 Camera checking
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