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Introduction
This Service  Manual is indicated  for Bono_Rover  mobile. This is the  Electronic Service Manual for UMTS and quadruple Band GSM Digital Cellular Telephone . It contains specific information on repair.
1.     The Service Manual is set out in the following sections.
2.     Precautions for Repair Work: provides general guidelines for undertaking safe and
efficient repair work.
3.

The third-generation mobile communication technology: introduce the evolution of mobile communication and WCDMA technology.
4.

Main chip introduction: provides functional information of key chip used by Bono_Rover
mobile.
5.

Working principle and circuit description of Bono_Rover: introduce the general working theory and circuit of each part.
6.

Trouble shooting of often fault
1 Precautions for Repair Work
Please read the following cautions, notes and warnings before progressing through this manual or undertaking any repair action.
AC Power Cord:
Care must be taken not to damage the AC power cord as fire or electric shock may result.
Battery Pack:
Only use the specified batteries and chargers with this equipment. Do not short the battery terminals together.
Keep the battery pack away from fire and sources of ignition. Remember to recharge the battery pack after each use.
Before Powering up the Equipment:
.
•    Only switch on the telephone’s power once the test or installation set-up is complete.
.
•    Switching on at the wrong time may result in electric shock or damage to system
components.
.
•
Always ensure that the power is switched off before making connections/disconnection’s.
.
•
It is important to check that the correct DC voltage is applied to the equipment to
prevent electrical damage.
Component Polarity:
Always check the polarity of connections and components before soldering. Particular attention must
be paid to IC's, diodes, transistors, capacitors and any other semiconductor device that is polarity dependent.
Electrostatic Discharge (ESD):
Semiconductor devices are easily damaged by electrostatic discharge. Many of the procedures detailed in this manual involve disassembly of the equipment and therefore handling of the printed
circuit boards. To protect these devices from ESD a wrist strap connected to ground must be worn. In addition to this the work surface must be covered with an anti-electrostatic mat, which should also be grounded. If printed circuit boards are to be stored without being re-assembled into their equipment, then they must be kept in an anti-electrostatic bag.
Grounding:
Each piece of test equipment should be electrically grounded. A third (grounding) pin is provided as
a safety feature. Ensure that the electrical outlet also contains this feature.
Cosmetic Protection during Repair Work:
Always ensure that the working surface is kept clean and free from abrasive materials.
The LCD is very susceptible to scratches and damage. It should be covered with clear adhesive vinyl while the equipment is disassembled.
Storage of Faulty Components:
Any components that are replaced due to failure should be kept safely in an anti-electrostatic container. TOHSIBA’s Quality or Research & Development Departments may require them to make quality and reliability investigations.
No Fault Found Equipment:
In some cases the reported symptom may not be apparent.
You may subject the equipment to a controlled amount of stress, vibration and temperature variation to see if the fault occurs. Care should
be taken not to apply excessive stress or vibration or extreme temperature variations as further faults may develop.
Soldering and Disordering :
Fast, accurate and high quality soldering is required to minimize the risk of heat damage to the electronic components. The soldering tip should not be in contact with components or PCB tracks for longer than 2 seconds.
Heat the pad on the PCB and the lead, quickly apply solder, remove heat and cool.
After soldering is complete, ensure that all solder joints are of good quality - no dry joints, solder bridges, cracks or excess solder.
The majority of chip components are machine mounted using solder paste. Removal of the solder is not sufficient for chip component removal. Each solder point must be heated simultaneously and quickly (to prevent component and PCB damage). When the solder has melted, remove the component with tweezers.
Short Circuits:
are must be taken to avoid short circuits. Soldering, solder dust, screws, metal clippings, metal wrist
watches etc. can cause short circuits on PCBs which may result in component damage.
Test Equipment Calibration:
Your test equipment should be calibrated before use. Frequent calibration is essential to ensure high quality and reliable repairs.
Cleaning:
Before cleaning ensure that the telephone is switched off and disconnected from the power source. Cleaning should be done using a soft dry cloth. If the equipment is heavily soiled a soft cloth soaked
in a mild synthetic detergent diluted in water may be used.
Never use benzene or any other chemicals to clean the equipment.
RF Shielding:
It is advisable to carry out detailed measurements and repair (in particular RX) in a shielded area to minimize RF interference.
AC Adapter and Battery Charger:
The AC adapter and battery chargers are for indoor use only. Ensure that the devices are not exposed
to rain or moisture.
Electrical Safety:
Electrical equipment is hazardous if misused. Any repairs must be carried out with care and only by authorized personnel.
Ensure all power sources are switched off and power cords removed before undertaking any repairs.
Hazardous Waste:
The battery pack, if incorrectly disposed of, is an environmental hazard. It must be disposed of in accordance with the regulations of the country concerned.
Never dispose of the battery pack in fire or water.
Confidentiality:
The circuitry within this equipment contains several components that are regarded as company confidential. Only use TOHSIBA specified parts as replacements.
RF Injury:
To avoid RF injury, direct exposure to radio frequency energy should be avoided. In particular, exposed parts of your body (especially the eyes and face) should not come into contact with the
antenna while the equipment is transmitting.
Storage Conditions:
It is recommended that the following storage conditions should be avoided to prevent damage to the equipment:
Dusty. Humid.
Near to magnetic equipment
Ventilation:
Repair areas should be well ventilated and fume extraction systems should be installed where necessary. Potential hazardous substances are solder fumes, flux, alcohol etc.
PCB Handling:
It is recommend that cotton gloves are worn during repair work. This is to protect your hands from chemical contamination and to protect the PCBs from fingerprints and humidity.
SIM Card:
.
• Do not bend.
.
• Clean by using a soft dry cloth.
AUDIO Parts:
.
•
The terminal contact part of MIC, the receiver, the speaker is careful for alien substance/oils and fats, etc. not to adhere.
.
•
MIC's static electricity guarantee is 300V (200pF/0Ω), 1kV (100pF/1.5kΩ) an
electrostatics measure at the worker/in the working place in the case of handling.
.
•    Be careful not to spend a stress on the MIC side part to the utmost.
.
•
 Because it is possible, being broken, the coil joint (protection Bond part) of the
receiver, the speaker be careful not to pressurize.
.
•
Be careful for there not to be approaching by alien substance in the sound hole part
of the speaker.
.
•
Be careful sufficiently so as not to blow air with the process into the receiver, speaker/MIC sound hole. It causes sounds being small by the diaphragm transformation, the luck which is at the bottom.
2 The third-generation mobile communication technology
Mobile communication is set to be one of  the key technologies of  the 21st  century.  Mobile phones have not only gained currency and acceptance worldwide, but did so with a speed that outstrips all other technical innovations at any point in history. Mobile devices satisfy a fundamental human  need  for  communication  and  independence. And  now a  fundamental  change  is  coming  to  a close: as well as being able to communicate on a linguistic level, it is also possible to make a range of visual applications available. The new mobile communications lies in the extensive interaction of eyes and ears, mobile convenience at any time and in any place. This can only be implemented on the basis  of reliable and forward-looking transmission technologies. They form the foundation for progress in the world of communication.
The transfer technologies of the advanced mobile generations (2.5G and 3G) which are able to send and receive both voice calls and data, including music, photographs and even video clips, need to make very efficient use of the frequencies available to them.
Wideband-CDMA (W-CDMA), the transmission technology for third generation (3G) UMTS mobile communication, can be implemented by migrating via GPRS and EDGE on the 2G network infrastructure  of the GSM standard that is used in Europe and worldwide. W-CDMA allows transmission of signals for various services with variable data rates on 5 MHz bandwidths.
Wideband-CDMA (W-CDMA) was defined in 1999 and is the wideband transmission method for UMTS, a  mode  of  the  third  generation  of  mobile  technology  (3G). In  conjunction  with  GPRS  and EDGE which are evolutionary developments of the GSM technology, W-CDMA can be applied, both cost-effectively and with little need for additional resources, to the 2G network infrastructures of the GSM standard which is widespread in Europe and throughout the rest of the world. Mobile telephones and other devices used in W-CDMA mode will be able to use GSM, GPRS or EDGE, which ensures a seamless  transition within  the existing networks (these devices are often referred to as dual-mode devices).  W-CDMA attains  its high  performance  by  transmitting  signals  from  the  various  services which require variable data rates by assigning bandwidth flexibly (bandwidth on demand). Each signal is coded, and then modulated and distributed ("spread") across a 5 MHz transmission bandwidth. The frequency band is available to all subscribers simultaneously. The coding identifies the signals destined for the each individual subscriber. The codes act as a filter or encryption system which only extract the data destined for a particular subscriber from this enormous volume of data. All other users that  do  not  have  the  appropriate codes  will only receive the sum  total of  all  signals  in  the  form of undefined noise. This extreme form of  spreading across a wide frequency band helps to prevent disruption and intermittent operation as a result of overlapping frequency harmonics (or fading).
W-CDMA has increased performance as is made clear by the HSDPA upgrade standard approved in Spring 2002. This allows for a downlink data rate of up to 10 Mbps thanks to improved transmission mechanisms optimized for data transfer.
 Evolution of standards for 3G mobile communication
	Phases
	Modulation
mode
	Multi-address Mode
	Data Rate
	Network

	1G
	Analog
Modulation
	FDMA
	Voice
	AMPS; TCAS

	2G
	GMSK
	FDMA+TDMA
	114Kbit/s
	GSM; DAMPS

	3G
	QPSK 16QAM
	CDMA
	>2Mbit/s
	WCDMA; CDMA2000;
TDS-CDMA;


3 Product definition of BONO_Rover mobile
BONO_Rover (Smartphone) Product Definition Sheet
General Terminal Information Design Specifics
Antenna (internal or external) Weight (gm)
Volume (cc) Dimensions (x, y, z)
Bearer
Bearer GSM bands Single Antenna Interference Cancellation GPRS class
EDGE
2G <> 3G inter-RAT handover Ingress Protection Rating
Input mechanism
# Soft keys
Joystick (analog/digital)
Navigation (4-way, 5-way, 8-way, 9-way, etc) Alpha-numeric keypad
Description
	QWERTY (or regional derivative) keypad
	Yes

	Finger print sensor
	NO

	Touchscreen
	Yes

	Side-mounted volume control
	Yes

	Side-mounted navigation control
	dual-function side-mounted volume and navigation control

	Display
	

	Main display resolution
	WVGA

	Main display colour space
	65K

	Main display technology
	TFT

	Main display dimensions
	3.0

	Camera
	

	Still image capture resolution of main camera
	2.0M

	Still image capture resolution of secondary camera
	0.3M

	Camera (s) technology
	CMOS

	Secondary camera technology (if applicable)
	CMOS

	Mobile light or flash
	Flash

	Manual contrast adjust
	Yes

	Manual brightness adjust
	Yes

	Shot-to-shot - length of time between taking images
	4~5S

	Picture mode selection
	e.g. Night, Indoor, Outdoor, Automatic

	Video mode selection
	e.g. Night, Indoor, Outdoor, Automatic

	Auto-focus 3cm to ∞
	N/A

	Memory
	

	Total internal memory size (please specify size)
	AP: 128MB ROM + 64MB RAM + 64MB RAM;          BB: 64 MB ROM + 64 MB RAM

	Removable memory card
	T-FLASH

	Bluetooth
	

	Bluetooth version
	1.2

	Bluetooth power class
	Class 2

	WLAN
	2.4 GHz  2400~2483.5MHz

	Battery

	

	Standby time
	200 hours

	Voice talk time 2G
	200 Minutes

	Charging time
	3-4 hours

	Video call time
	85 minutes

	Battery capacity (mAh)
	1250mAH


4 Main Chip Introduction
4.1 Qualcomm MSM6280
U101: Digital and Analog Baseband Chip (Qualcomm MSM6280). MSM6280 device integrates the  ARM926EJ-C™ processor, offering the ARM® Jazelle™ Java® hardware accelerator,  
two low-power, high-performance QDSP4000™ digital signal processor(DSP) cores, and a wideband stereo CODEC to support enhanced digital audio applications. The QDSP4000 core  eliminates the need for the multimedia companion processors normally required for video and   audio-based applications, playing MP3 music files, MIDI synthesizer, video and still-image record and playback, and 2D/3D graphics functions. The MSM6280 chipset solution integrates both  digital and analog functions into a single chip. The MSM6280 system solution consists of the  MSM6280 baseband processor, complete with WCDMA/HSDPA/GSM/GPRS/EDGE/GPS   protocol stack and multimedia system software.
Peripherals and Interfaces of MSM6280:General Purpose I/O(GPIO);UARTs; USB; I2C controller; MMC controller (Multi Media Card controller);User interface (keypad, ringer, LCD); GP_PDM;HKADC(6ch);JTAG/ETM;CODEC(Mic-AMP,SP-AMP);　Camera　Interface.
The MSM6280 system functional block diagram is as follows.
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4.2 PM6650


U201: power management IC (Qualcomm PM6650)
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The PM6650 device integrates all wireless handset power management, general housekeeping, and user interface support functions into a single mixed signal IC. The power management portion accepts power from common sources, battery, external charger, adapter, USB_VBUS, coin cell backup, and generates all the regulated voltages needed to power the appropriate handset electronics. It monitors and controls the power sources, detecting which sources are applied, verifying that they are within acceptable operational limits, and coordinates battery and coin cell recharging while maintaining the handset electronics supply voltages. On-chip voltage regulators generate fifteen programmable output voltages using a combination of switched-mode power supplies and low dropout voltage regulators, all derived from a common trimmed voltage reference.
The device is general housekeeping functions include a 16-position analog multiplexer that has eight internal connections and supports connections to 18 external pins through the internal switch
network. The eight internal connections are used to monitor on-chip functions such as the temperature sensor. Six external connections are hardwired to access input power nodes such as VCHG, VBAT,
etc. The IC includes twelve multi-purpose pins that can be configured as analog inputs that are routed
by an analog switch network to create five multiplexer inputs. These are available to monitor system parameters such as temperature and battery ID.
The multiplexer output signal is offset and gain are adjusted, then it is buffered and routed to the MSM device for analog-to-digital conversion. Various oscillator, clock, and counter circuits are provided to initialize and maintain valid pulse waveforms and measure time intervals for higher level handset functions. A dedicated controller manages the TCXO warm-up and signal buffering, and key parameters are monitored to protect against detrimental conditions.
IC-level interfaces include the three-line serial bus interface (SBI) used by the MSM device to
control and status the PM6650 IC. This bus is supplemented by an interrupt manager for time critical information. Another dedicated IC interface circuit monitors multiple trigger events and controls the power-on / power-off sequences. RUIM level translators enable MSM interfacing with external modules.
For BONO_Rover mobile, the PM6650 completes power management, housekeeping, charging and USIM interface functions. The PM6650 provide power for transceiver(RTR6275), USIM card, MSM6280, Memory and TCXO. The charging, including AC adapter and USB mode, is completed through charging interface of PM6650.
4.3 RTR6275
U409: RF transceiver IC(Qualcomm RTR6275). RTR6275 is key IC of RF part, which includes
TX and RX circuit of 2.5G and 3G. The RTR6275 IC supports multi-band, multi-mode phones with five receiver signal paths, five transmitter signal paths and one dedicated calibration receive path.
.
■ Receiver paths: GSM/EDGE 850/GSM/EDGE 900/GSM/EDGE 1800/GSM/EDGE
1900 /UMTS1800/UMTS1900/UMTS2100
.
■ Transmitter paths: Two low-band Tx paths: GSM/EDGE 850/GSM/EDGE
900/UMTS800/UMTS850 Two high-band Tx paths: GSM/EDGE 1800/GSM/EDGE
1900/UMTS1800/UMTS1900/UMTS2100
.
■ Calibration path: Calibration receive path Numerous secondary functions also are integrated on-chip:
.
■ LNAs for UMTS1800/1900/2100 Rx operation

■ Quadrate demodulator to support UMTS1800/1900/2100 Rx operation
.
■ Two fractional-N synthesizers with on-chip VCOs and loop filters PLL#1 and on-chip
VCO support all transmitters of GSM850/900/1800/1900 and UMTS1800/1900/2100. It also serves all receivers of GSM850/900/1800/1900. PLL#2 and on-chip VCO support receivers of UMTS1800/1900/2100. RTR6275 IC functional block diagram is as follows.
.
■ Transceiver LO generation and distribution circuits: GSM/EDGE 850/900/1800/1900
Rx; GSM/EDGE 850/900/1800/1900 Tx; UMTS1800/1900/2100 Rx; UMTS1800/1900/2100
Tx; Polar calibration receive path;
■ Quadrature modulators to support GSM/GPRS/EDGE polar Tx and WCDMA/HSDPA
Tx
operations
.
■ Integrated calibration path for GSM/EDGE Tx
.
■ Integrated power detector
.
■ Analog support functions
.
■ Reference signal for the MSM device transmit DACs
.
■ Transmit gain control
.
■ Bias control
.
■ Digital control circuits and interfaces
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4.4 Intel PXA270
U01: Main processor (Intel PXA270). The PXA270 is main control unit which most of  peripheral 
equipments  interface with,  including  LCD,  Camera,  Bluetooth,  WiFi,  SD card,  Codec chip etc.
The  PXA270  processor  is  an  integrated system-on-a-chip　microprocessor  for  high-  performance, low-power, portable, handheld  and  handset devices. It  incorporates the Intel XScale® technology with on-the-fly voltage and frequency  scaling  and sophisticated  power management 　to  provide industry-leading  MIPs/mW  performance. The PXA270 processor  complies with  the　ARM Architecture V5TE instruction set (excluding  floating  point  instructions)and follows the ARM* programmer’s model.
The PXA270 processor provides a scalable, bidirectional data interface to a cellular baseband processor  supporting seven logical channels. The OS timer channels, mobile scalable link (MSL) interface, and synchronous serial ports (SSPs) also accept an external network clock input so that they can be  synchronized to the cellular network. The PXA270 processor also provides a Universal Subscriber Identity Module(USIM) card interface. The PXA270 processor memory interface supports a  variety of external  memory  types to allow design flexibility. Support for  the connection of  two companion chips permits a glueless interface to external devices. An integrated LCD panel controller provides support for displays up to 800x600 pixels. It permits 1-, 2-, and 4-bit gray scale and 8- or 16-bit  color  pixels. A  256-entry  palette RAM provides flexibility in color mapping. A set of  serial devices and general system resources provides computational and connectivity capability for a variety of applications.
The  PXA270 processor  incorporates a comprehensive  set of  system and peripheral functions that make it useful in a variety of low-power applications. The following diagram illustrates the system-on-a-chip processor. The diagram shows a primary  system bus with the  Intel  XScale®  core attached, along with an LCD controller, USB host controller, and 256 Kbytes of internal memory. The system bus is connected  to a memory controller to allow communication with a variety of external memory or companion-chip devices, and it is also connected to a DMA controller/bridge to allow communication with the on-chip peripherals. The key features of all the sub-blocks are described in this section, with more detail provided in the respective chapters.
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4.5 WM9714
U901: AC’97 Audio Codec(wolfson WM9714). The WM9714 is a highly integrated input/output device designed for mobile computing and communication. The chip is architected for dual CODEC operation supporting Hi-Fi stereo Codec functions via the AC link interface, and additionally supporting voice Codec functions via PCM type synchronous serial port. A third Aux DAC is provided which may be used to support generation of supervisory tones, or ring-tones etc. at different sample rates to the main codec. The device can connect directly to mono or stereo microphones, stereo headphones and a stereo speaker, reducing total component count in the system. Cap-less connections to the headphones, speakers, and earpiece may be used, saving cost and board area. Additionally, multiple analog input and output pins are provided for seamless integration with analog connected
wireless communication devices. The block diagram is as follows.
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4.6 WiFi Module
U32:WiFi module(Murata LBWA18HEPZ-135).The LBWA18HEPZ-135 support 802.11b/g, and
communicate with PXA270 by SPI interface. The feature of IC is as follow:
 Module size: 8.2 x 8.4 x1.3(typ.) mm
IC: 88W8686 (RF/BB/MAC) B1 version
 Interface: SDIO /G- SPI. 
Reference Clock: 38.4MHz Crystal Oscillator Embeded. 
 EEPROM: 8kbit EEPROM Embedded(Power Calibration Purpose).
 Regulator: 1.8V regulator Embeded

 Host IO voltage:1.8V or 3.3V

 MSL: Moisture Sensitivity Level 4
The following is IC scope and block diagram.
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4.7 Bluetooth module
U1102: Bluetooth module. BlueCore4-ROM CSP is a single-chip radio and baseband IC for Bluetooth 
2.4GHz systems including EDR to 3Mbps.With the on-chip CSR Bluetooth software stack it provides a fully 
Compliant Bluetooth system to V2.0 + EDR of the specification for data and voice communications.
Device Features:

1.
 Fully Qualified Bluetooth V2.0 + EDR System
2.
 Enhanced Data Rate (EDR) compliant with v2.0.e.2 of specification for both 2Mbps and 3.Mbps 
modulation modes

3.
 Full-speed Bluetooth Operation with Full Piconet Support
4.   1.8V core, 1.7 to 3.6V I/O Split Rails
5.
 Ultra Low Power Consumption
6.
 Excellent Compatibility with Cellular Telephones
7.
 Minimum External Components Required
8.
 Integrated 1.8V Linear Regulator
9.   USB and UART Port to 3MBaud
10.
 Support for 802.11 Co-existence
11.
 RoHS Compliant
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5 working principle and Circuit Description of BONO_Rover
5.1 General theory of BONO_Rover circuit
BONO_Rover mobile adapt dual CPU architecture, Intel PTPXA270C0C416 processor and 
Qualcomm MSM6280.The MSM6280 is in charge of RF(2.5G/3G),and the  PTPXA270C0C416 is main 
control unit which most of peripheral equ Tipments interface with,  including LCD, Camera, Bluetooth, 
WiFi, SD card, Codec chip etc. The MSM6280 communicate with PTPXA270C0C416 by Dual-port RAM. 
The BONO_Rover block diagram is as follow. The following  is BONO_Rover  block diagram
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5.2 System power management circuit description
BONO_Rover mobile have all kinds of power supply because of many peripheral equipments. PM6650
is PMU of Qualcomm platform and supply for MSM6280, RTR6275, Memory and USIM. We can look on 
PM6650 as RF system power of BONO_Rover mobile.U802, U804, U805, U808 and U809 provide power
for Intel PXA270 processor, Memory, Dual port RAM and IO port. The peripheral equipments and function 
modules such as LCD, Camera, WiFi, Bluetooth, SD card, LCD backlight, LDO or DC/DC. 
For more detail, see the following power diagram.
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5.3 Clock description
Clock is pulse and base of BONO_Rover mobile system. The mobile doesn’t work if clock have problem. So it is necessary to introduce clock. Generally, there are two types, one is real time clock(RTC) which is used as system timing. Another is system clock which provide working sequence
for whole system and is replaced by RTC when mobile is sleeping.
	Type
	Part Reference
	Description

	RTC
	Y201
	32.768KHz crystal, RTC for MSM6280, network timing of RF system

	
	Y702
	32.768KHz crystal, RTC for PXA270, mobile system time display

	System clock
	U405
	19.2MHz TCXO, system clock for MSM6280 and Reference clock for PLL of RTR6275


	
	Y701
	13MHz crystal, System clock for Intel PXA270

	
	Y1101
	26MHz crystal, BT module clock


 Y201  is supplied by VBATT normally, but backup battery provide power for Y201
when main battery is taken out, so the system time can always be kept.
5.4 Charging Circuit
The PM6650 IC and BQ24070RHLR (charge IC) formed the charge circuit for charging
a lithium-ion battery by USB or AC adapter. Use charge IC to implement power supplying for system, and also could modify charge current by modify the value of R211, control the charge process.
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	Net Name
	Function

	VCHARGE
	AC adapter charging input PIN

	VEXT_DC
	Charge IC input pin

	PC_VBUS
	USB charging input PIN

	PMIC_VBUS
	USB charging input to USB_VBUS of PMIC


5.5 LCD interface circuit
The GOFORCE5500-8ME(GPU) provide an interface (LCD controller) for LCD module. They are connected together by FPC between main board and slide board. The  1.8V  LDO  (U1301) provides power for GPU and LCD module, the 3V LDO (U1025) provides power for Touch screen module and LCD module too. The interface circuit and signal description is as follows.
	LED+
	Backlight power supply anode

	LCD_RESET
	Reset

	LVDD
	Power supply for logics

	VCC_LCD
	LCD drive power supply

	DOT_CLK
	Dotclock

	HSYNC
	Horizontal synchronizing signal

	VSYNC
	Vertical synchronizing signal

	LCS
	Chip select

	SCK
	Serial data clock
(IIC signal)

	SDA
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5.6 USIM card interface
The SIM  card is connected  with  USIM  interface  of  Qualcomm  PM6650. The  mobile  can  enter  telecommunication network after SIM is plugged and validated by reading the information. The power of  SIM card  is supplied  by PM6650  VREG_USIM  which  output  1.8V or 3V according  to  the  card type. The pin definition and circuit of SIM interface is as follows.
	UIM_P_CLK
	Clock signal

	UIM_P_RESET
	Reset signal

	UIM_P_DATA
	Data input/output signal

	VREG_UIM
	Power supply from PM6650(1.8V or 3V)
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5.7 WiFi Interface Circuit
SPI interface completes data transfer between WiFi module and  PXA270. Host IO 3.3V voltage is provided by U1101.When WIFI Connect BT,BT-STATE control BT that is TX or RX ;WL-ACTIVE

Indicate WIFI status. The WiFi circuit is as follows.
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5.8 Bluetooth circuit
The Bluetooth module communicates with PXA270 by Bluetooth UART interface. The U1109, 3V LDO provide power for BT module. Crystal(Y1101) output 26MHz clock for module. It is necessary to check power supply and 26MHz clock when Bluetooth doesn’t work.
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5.9 SD card interface circuit
The TF card communicates with PXA270 by SDIO interface. U610 provide 3V voltage when TF card is checked. It is necessary to test VCC_TFCARD if no response after TF card is plugged.
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	P_SDO_CLK
	SDIO bus clock

	P_SDO_CMD
	Bidirectional line for command and response

	P_SDIO_Data<0>
	4-bit data transfer

	P_SDIO_Data<1>
	4-bit data transfer

	P_SDIO_Data<2>
	4-bit data transfer

	P_SDIO_Data<3>
	4-bit data transfer

	P-TF-PLUGIN
	Plug in check, pulled up by  VCC_TFCARD

	VCC_TFCARD
	3V power supply for TF card


5.10 Vibrator circuit
The power of vibrator is provided by VPH_PWR. P_VIBRATION (GPIO16 of PXA270) control the state of Q1005, open or shut. The vibrator is on when P_VIBRATION is high level and Pin2 of Q1004 is low level. So check the level of Pin2 of Q1004 or P_VIBRATION if vibrator doesn’t work.
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5.11 Hall switch circuit
The power of hall switch is provided by VCC_IO. FLIP_EN signal changes from low to high level when slide is open, then PXA270 response interrupt from FLIP_EN. It is necessary to check VCC_IO and FLIP_EN if no response when slide is open or close. Hall switch circuit is as follows.
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5.12 LCD backlight circuit
U3 is the White LCD Backlight driver. The LCD_BL_PWM is enable signal from GPIO 17 of PXA27.The LED+ connect positive of LCD backlight on the display.
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5.13 Three colors LED circuit
The Green LED bright when GREEN_EN signal is high level, and the red LED bright when  RED_EN is high level. The power of color comes from battery. 3 colors LED circuit is as follows.
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5.14 Flashlight circuit
The FLASH_LED signal control the flashlight,  the flashlight is on when the signal is high level. The VPH_PWR provide power for flashlight.
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5.15 JTAG Interface
JTAG test point of Qualcomm MSM6280 platform
	TP NO.
	Signal name
	Function
	Active level

	TP2,TP3
	Mode1 Mode3
	Determines operation
mode of the chip
	3 mode

	TP69
	VREG_MSMP
	Provide voltage
	2.6V

	TP7
	JTAG_TDI
	Data input
	

	TP10
	JTAG_TMS
	Mode select input
	

	TP12
	JTAG_TCK
	Clock input
	

	TP61
	JTAG_TDO
	Data output
	

	TP62
	JTAG_RTCK
	RTCK pin needed AMR9
JTAG
	

	TP63
	PON_RST_N
	Hardware reset input to
the system
	

	TP64
	JTAG_TRST_N
	Reset
	Low validation

	TP65
	JTAG_PS_HOLD
	Power on this signal high
	Power off this
signal low

	TP66
	WDOG_EN
	Watchdog timer enable
input
	

	TP18,
TP19
	Ground
	ground
	


JTAG test point of Intel PXA270
	TP NO.
	Signal name
	Function
	Active level

	TP77
	P_TDI
	data input
	

	TP76
	P_TMS
	mode select input
	

	TP75
	P_TCK
	Clock input
	

	TP74
	P_TDO
	data output
	

	TP73
	P_RESET
	Hardware reset input to the
system
	

	TP72
	P_TRSTN
	Reset
	Low validation

	TP80
	VCC_BATT
	Provide voltage
	3V


5.16 Camera circuit
The main camera and sub camera are supplied by two dual-LDO. The LDO output voltage of main camera is 1.3V&2.8V, and that of the sub camera is 2.8V&1.8V. The following is important signal for camera. The two cameras use same parallel data and I2C interface, and the P_CIF_MCLK is switched to main or sub camera by U1004.
	CAM_VSYNC
	Vertical Sync Output

	CAM_HSYNC
	Horizontal Sync Output

	CAM_PCLK
	Pixel Clock Output to Intel PXA270

	CAM_MCLK
	Master Clock

	P_I2C_SDA
	I2C interface, Register configuration and
Read the state of camera

	P_I2C_SCL
	

	CAMERA_RST
	Reset signal


If main or sub camera doesn’t work, we can find the cause by checking some signal state
according to the following the form.
	
	Signal
	State

	Main camera is on
	2M_STANDBY
	High level

	
	P_CIF_MCLK_BACK
	Clock output

	
	CAMERA2M_EN (1.3&2.8V enable)
	High level

	
	CAM_2.8V
	2.8V power

	
	CAM_1.3V
	1.3V power

	Sub camera is on
	CAMERA_EN
	High level

	
	P_CIF_MCLK_FRONT
	Clock output

	
	CAMERA0.3M_EN (1.8&2.8V enable)
	High level

	
	CAM_2.8V
	2.8V power

	
	CAM_1.8V
	1.8V power


5.17 Audio circuit
The audio input/output is completed by audio interface of MSM6280 when voice call of 2.5G or 3G voice call is on. Other audio function, such as recording, MP3 playing, VoIP are completed by codec WM9714. Audio data is transfer between PXA270 and WM9714 by AC97 interface, and Bluetooth module send audio data to WM9714 by PCM interface.
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5.18 RF circuit
RTR6275 is transceiver of MSM6280 platform. The RTR6275 used by BONO_Rover mobile supports
UMTS2100, GSM850,GSM900, GSM1800, and GSM1900 operation with direct conversions between RF an aseband using zero-IF radio architectures. All of RX and TX conversions are integrated together. The

following is RTR6275 schematic of BONO_Rover with saw filter on the RX path and signal function description.
	Signal Name
	Function

	RFOUT_PCS_DCS
	DCS1800/PCS1900 output to PA

	RFOUT_GCELL_EGSM
	GSM850/GSM900 output to PA

	RX_GSM850
	GSM850 RX from antenna switch

	RX_EGSM900
	GSM900 RX from antenna switch

	RX_DCS1800
	DCS1800 RX from antenna switch

	RX_PCS1900
	PCS1900 RX from antenna switch

	RFOUT_W_IMT_PCS
	WCDMA2100 output to PA

	WCDMA_IMT_RX
	WCDMA2100 RX signal from antenna switch

	TX_I_P
	TX IQ signal for GSM and UMTS

	TX_I_M
	

	TX_Q_P
	

	TX_Q_M
	

	RXO_I_P
	RX IQ signal for GSM and UMTS

	RXO_I_M
	

	RXO_Q_P
	

	RXO_Q_M
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GSM850/GSM900/1800/1900 TX front end circuit:
This power amplifier module supports dual, tri and quad band applications for GMSK and 8-PSK  modulation schemes using an open loop polar architecture. There are two amplifier chains, one to support GSM850/900 bands, the other for DCS/PCS bands. The following is GSM PA schematic of BONO_ROVER signal function list.
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	DCS1800_GSM1900
	GSM1800/1900 RF Input

	EGSM900_GSM850
	GSM850/900 RF Input

	TX_GSM1800/1900
	GSM850/900 RF Output

	TX_GSM850/900
	GSM1800/1900 RF Output

	GSM_PA_BAND
	Band Select Logic Input

	GSM_PA_EN
	TX Enable Logic Input

	PA_RAMP
	Analog Signal used to control the output power

	VBATT_INT
	Power supply from battery


WCDMA2100 TX and RX front end circuit:
The SAW(FL501), PA(U502), coupler(U509) and duplexer(FL502) make up of UMTS2100 TX path from RTR6275 to antenna switch. The coupler take back some power to RTR275 in order to complete power control. UMTS2100 RX signal input RTR6275 directly through duplexer.
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6 CIT often fault and analyze
6.1 LCD No Display
Main FPC connected main board with slide board. LCD data and other control signal lines derive from Intel CPU PXA270.LCD_BACKLIGHT is backlight brightness driver; derive from GPIO17 of Intel CPU.
Below flow chart is repair procedure of No Display fault.
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6.2 Touch Panel no function
Touch panel is combined with LCD together, it connected to slideboard by CN3, then connected to U1402 of mainboard by CN1008. Following chart will show how to analysis touch panel no function.
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6.3 Keypad often fault and analyze
Key on BONO_Rover consist of six parts: Qwerty keyboard, function keyboard, side key, POWER_ON_OFF key , Reset key and camera preview key. Qwerty keyboard connects to GPIO of U701. The function keyboard connects to CN1008 on main board through main FPC. Reset key, POWER_ON_OFF key, Side key and camera preview key connect to main board via K1207,K1209 ,TP39,TP40,TP41,TP52,TP42,TP43 respectively. Often fault: Press key chaos/no 
function: usually caused is short circuit, keypad damage or open circuit or U701 issue etc. First check corresponding connector or key and around small parts. Next replace U701 if check all right. 
6.4 Camera often fault and analyze
BONO_Rover has two cameras. One is front, the other is rear. CN1 is rear camera connector. CN1008 is connector of front camera, which connect main board with slide board via FPC.  U1004 is an analog switch which controls conversion of two camera clock signal (P_CIF_MCLK_FRONT and P_CIF_MCLK_BACK). Often fault: Can’t boot camera or camera preview abnormal.
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6.5 Vibrator No Function
Below flow chart is repair procedure of No Vibrator fault.
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6.6 No Speaker:
Below flow chart is repair procedure of No speaker function
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6.7  No Audio Loopback
Audio loopback test if audio path from mic to receiver is connected. The Receiver is connected to the slide board through CN1007. Mic is assembled in back cover, touch with PCBA.Audio processor circuit is only in MSM6280. MICBIAS is mic bias voltage derived from MSM6280. No Audio loopback fault repair procedure is as follow: First check mic pad and around small parts, replance mic.Next check pin2&3 of CN1007,replance receiver. Final replace U101.
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