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1. INTRODUCTION

17MB95 main board is driven by MStar SOC. This IC is a single chip iDTV solution that
supports channel decoding, MPEG decoding, and media-center functionality enabled by a
high performance AV CODEC and CPU.
Key features includes,

e Combo Front-End Demodulator

e A multi standart A/V format decoder

e The MACEpro video processor

e Home theatre sound processor

e Internet and Variety of Connectivity Support

e Dual-stream decoder for 3D contents

e Multi-purpose CPU for OS and multimedia

e Peripheral and power management

Supported peripherals are:
e 1 RF input VHF I, VHF III, UHF
e | Satellite input
e 1 Side AV (CVBS, R/L_Audio)
e 1 SCART socket(Common)
e 1 Side YPbPr
e 1 Side S-Video(Common)
e 1 PC input(Common)
e 3 HDMI input
e 1 Common interface(Common)
e 1 S/PDIF output
e 1 Headphone(Common)
e 2USB
e | Ethernet-RJ45

e 1 External Touchpad(Common)



2. TUNER

A. SI12156 Terrestrial and Cable TV Tuner:

A.1. Description:

The Si2156 integrates a complete hybrid TV tuner supporting all worldwide terrestrial and
cable TV standards. Leveraging Silicon Labs’ field proven digital low-IF architecture, the
Si2156 maintains the unmatched performance and design simplicity of the Si2153 while
further reducing footprint size and bill of materials cost. No external LNAs, tracking filters,
wirewound inductors, or SAW filters are used.

Compared with competing silicon tuners and discrete MOPLL-based tuners, the Si2156
delivers superior picture quality and a higher number of received stations in crowded and
near/far real-world reception conditions. The high linearity and low noise RF front-end
delivers superior blocking performance and higher sensitivity in the presence of strong
undesired channels and interference.

The Si2156 integrates the complete signal path from antenna input to IF outputs for both
analog and digital transmission standards. Compared to traditional discrete MOPLL-based
tuners, the Si2156 eliminates hundreds of external components including external LNAs,
tracking filter varactors and inductors (unlike competing silicon tuners), and SAW filters,
resulting in the simplest, lowest-cost BOM for a hybrid TV tuner.

Interfacing the Si2156 seamlessly with the Si2165 DVB-T/C demodulator creates a
complete terrestrial and cable DVB-T/C receiver plus PAL/SECAM tuner.

A.2. Features:

- Worldwide hybrid TV tuner

- Analog TV: NTSC, PAL/SECAM

- Digital TV: ATSC/QAM, DVB-T/T2/C, ISDB-T/C, DTMB

- 42-1002 MHz frequency range

- Compliance to A/74, NorDig, D-Book, C-Book, ARIB, EN55020, OpenCable™
specifications

- Best-in-class real-world reception

- Exceeds discrete MOPLL-based tuners

- Highly integrated, lowest BOM

- No SAW filters or wirewound inductors required

- Integrated LNAs and complete tracking filters



- No alignment, tuning or calibration required

- Digital low-IF architecture

- Integrated channel select filters

- Flexible output interface
- ALIF to analog TV demodulator or SoC
- DLIF to digital TV demodulator or SoC

- 3.3 and 1.8 V power supplies

- Standard CMOS process technology

- 5 x 5 mm, 32-pin QFN package

- RoHS compliant

GND
GND
GND
GPIO
INTB
RSTB
GND
vDD_|lO

RF_SHLD
RF_IP

XTAL_ O

VDD_H

RF_IN
RF_SHLD
VDD _H
XTAL_I

JEIEIEIEIEIEIE]E

B

H
(R
(=
(=]
(@]
H

(]

GND_PAD

el [2] [2] [~][a][=] [=] [3]

vDD_S El ;

SCL [~

SDA | «|

VDD_D [&]

GND | en |
ADDR [=] |
ALIF_AGC [ ~] |
DLF AGC [ ] |
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Pin Number(s) Name /o Description

1 VDD_S S Interface supply voltage (1°C), 1.8t0 5.0 V

2 scL | I°C clock input

3 SDA /0 I°C data input/output

4 vDD_D S Digital supply voltage, 1.8 V

5 GND S Ground. Connect GND pins to GND_PAD.

6 ADDR | I°C address select

7 ALIF_AGC I ALIF output amplitude control input (optional)

8" DLIF_AGC I DLIF output amplitude control input (optional)

9" ALIF_N @] ALIF differential output to ATV demodulator (negative)
10 VDD_H S Analog high supply voltage, 3.3 V
11 ALIF_P o ALIF differential output to ATV demodulator (positive)
12" DLIF_N @] DLIF differential output to DTV demodulator (negative)
13" DLIF_P @] DLIF differential output to DTV demodulator (positive)
14 VDD_L S Analog low supply voltage, 1.8 V
15* BCLK @] Buffered clock output
16" XouT o] Output reference clock to secondary tuner or receiver
17 XTAL_O S Crystal pin 2 (leave floating if XTAL_I is driven by XOUT of

another tuner or receiver)
18 XTAL_I | Crystal pin 1 (or RCLK input driven by XOUT of another tuner or
receiver)

19 VDD_H S Analog high supply voltage, 3.3 V

20 VDD_H S Analog high supply voltage, 3.3V

21 RF_SHLD S RF input shield

22 RF_IN | RF balanced input from balun (negative)

23 RF_IP | RF balanced input from balun (positive)

24 RF_SHLD S RF input shield

25 GND S Ground. Connect GND pins to GND_PAD.

26 GND S Ground. Connect GND pins to GND_PAD.

27 GND S Ground. Connect GND pins to GND_PAD.
28 GPIO /0 General purpose input/output
29" INTB @] Interrupt request output

30 RSTB | Hardware reset (active low)

31 GND S Ground. Connect GND pins to GND_PAD.

32 VDD_IO S I/O supply voltage, 1.810 3.3V

GND_PAD S Ground. Connect GND pins to GND_PAD.

*Note: Pin should be left floating if unused.

Table 1: Pin functions




B. M88TS2022 Satellite Tuner

B.1. Features and General Description

Features

*  Single-chip tuner

+  Compliant with DVB-52 and ABS-5 standards

«  Support QPSK, 8PSK and 16APSK

+ Direct-conversion from L-band to baseband

*+  Symbol rate: 1 to 45 Msymboaol/s

+ Integrated VCOs and PLL, with on-chip inductors,
varactors and loop filter

* Integrated baseband filters: 4 MHz to 40 MHz
bandwidth

+ Integrated RF AGC for optimal performance

+ Integrated baseband DC offset cancellation
(patent-pending) removes external loop filters

+  Excellent immunity to strong adjacent undesired
channels

» Integrated clock driver provides auxiliary divided
clock output for other devices

+ Selectable RF bypass

+  Support sleep mode

«  2-wire serial bus with 3.3 V compatible logic levels
+  Power supply: +3.3V

+  28-pin QFN (Quad Flat No-lead) package

*  RoHS compliant

B.2. Pin Assigment

Applications

+ Digital satellite receiver front-end for DVB-52 and
ABS-S applications

General Description

The M88TS2022 Is a single-chip, direct-conversion funer
for digital satellite receiver applications. It offers the
industry’s most integrated solution to a satellite tuner
function, simplifying the front-end designs. The device
also provides an RF bypass output for driving a second
tuner module.

This device incorporates the following functional blocks
on a single chip: an LNA, quadrature down-converting
mixers, a low phase noise and fast locking frequency
synthesizer with on-chip loop filters, a DC offset
cancellation loop with integrated loop filters, self-
calibrated programmable baseband channel filters, an
integrated RF AGC loop, and crystal oscillators with an
integrated auxiliary clock output.

As a result of integrating all these blocks, the M88TS2022
has the least number of pins compared with other
conventional solutions, and requires the least external
components. In typical applications, the MBB8TS2022
requires only one crystal, one bypass capacitor, one
matching network, and a few external resistors. The
device also has the industry’s smallest latency, as it uses
a fast locking PLL and a fast settling DC offset
cancellation architecture.

The MB8T52022 can be configured via a 2-wire serial
bus. The chip is available in a 28-pin QFN package.



B.3. Absolute Maximum Ratings and Recommended Operating

Conditions

Absolute Maximum Ratings

Symbol Parameter Min. Max. Unit Notes
VDDA Analog power supply 0.6 5 v
VDD_DIG Digital power supply -0.6 5 WV
Vo wire Voltage on 2-wire bus pins 06 5 \
Vin Voltage on other input pins -0.6 25 W
Vaut Output voliage 06 | VDDA +05 v
Tsre Storage temperature -55 150 °C
Top Operating ambient temperature 0 70 °C
Note: Stresses above the Absolute Maximum Ratings may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended period may affect device reliability.

Recommended Operating Conditions

Symbol Parameter Min. Typ. Max. Unit Notes
VDDA, VDD _DIG Analog power supply 3.0 33 36 Y With respect to VS5
Toe Operating ambient temperature 0 70 °C

Note: Device functionality is not guaranteed at any conditions beyond the recommended operating conditions.

3. AUDIO AMPLIFIER STAGES

A. MAIN AMPLIFIER (TAS5719)(6-8 W option)

a. General Description

The TAS5717/TAS5719 is a 10-W/15-W, efficient,digital audio-power amplifier for
driving stereo bridge-tied speakers. One serial data input allows processing of up to two
discrete audio channels and seamless integration to most digital audio processors and MPEG
decoders. The device accepts a wide of input data and data rates. A fully programmable data
path routes these channels to the internal speaker drivers.

The TAS5717/9 is a slave-only device receiving all clocks from external sources. The
TASS5717/TAS5719 operates with a PWM carrier between a 384-kHz switching rate and a
352-KHz switching rate, depending on the input sample rate. Oversampling combined with a
fourth-order noise shaper provides a flat noise floor and excellent dynamic range from 20 Hz
to 20 kHz.



b. Features
* Audio Input/Output
—TAS5717 Supports 2x10 W and TAS5719 Supports 2x15 W Output
— Wide PVDD Range, From 4.5 V to 26 V
— Efficient Class-D Operation Eliminates Need for Heatsinks
— Requires Only 3.3 V and PVDD
— One Serial Audio Input (Two Audio Channels)
—I12C Address Selection via PIN (Chip Select)
— Supports 8-kHz to 48-kHz Sample Rate (LJ/RJ/12S)
— External Headphone-Amplifier Shutdown Signal
— Integrated CAP-Free Headphone Amplifier
— Stereo Headphone (Stereo 2-V RMS Line Driver) Outputs
* Audio/PWM Processing
— Independent Channel Volume Controls With 24-dB to Mute
— Programmable Two-Band Dynamic Range Control
— 14 Programmable Biquads for Speaker EQ
— Programmable Coefficients for DRC Filters
— DC Blocking Filters
—0.125-dB Fine Volume Support
* General Features
— Serial Control Interface Operational Without MCLK
— Factory-Trimmed Internal Oscillator for Automatic Rate Detection
— Surface Mount, 48-Pin, 7-mm x 7-mm HTQFP Package
— AD, BD, and Ternary PWM-Mode Support

— Thermal and Short-Circuit Protection



* Benefits
— EQ: Speaker Equalization Improves Audio Performance

— DRC: Dynamic Range Compression. Can Be Used As Power Limiter. Enables
Speaker Protection, Easy Listening, Night-Mode Listening

— DirectPath Technology: Eliminates Bulky DC Blocking Capacitors

— Stereo Headphone/Stereo Line Drivers: Adjust Gain via External Resistors, Dedicated

Active Headpone Mute Pin, High Signal-to-Noise Ratio

— Two-Band DRC: Set Two Different Thresholds for Low- and High-Frequency

Content

c. Pin descriptions and functions:

Figure 2: Pin description
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PIN TYPE® 5V TERMINATION @ DESCRIPTION
NAME NO. TOLERANT

AGND 30 P Analog ground for power stage

A_SEL 14 DIO This pin is monitored on the rising edge of RESET. A value of 0
makes the 12C dev address 0x54, and a value of 1 makes it 0x56.

AVDD 13 P 3.3-V analog power supply

AVSS 9 P Analog 3.3-V supply ground

BST_A 45 P High-side bootstrap supply for half-bridge A

BST B 41 P High-side bootstrap supply for half-bridge B

BST C 40 P High-side bootstrap supply for half-bridge C

BST D 36 P High-side bootstrap supply for half-bridge D

CPN 10 Charge-pump flying-capacitor negative connection

CPP 10 Charge-pump flying-capacitor positive connection

DVDD 27 P 3.3-V digital power supply

DVSS 28 p Digital ground

DVSSO 17 P Oscillator ground

GND 29 P Analog ground for power stage

GVDD_ouT 34 P Gate drive internal regulator output

HPL_IN 1 Al Headphone left IN (single-ended, analog IN)

HPL_OUT 2 AOD Headphone left OUT (single-ended, analog OUT)

HP_PWML 48 DO PWM left-channel headphone out

HP_PWMR 47 DO PWM right-channel headphone out

HPR_IN 4 Al Headphone right IN (single-ended, analog IN)

HPR_OUT 3 AOD Headphone right OUT (single-ended, analog OUT)

HP_SD 33 Al Headphone shutdown (active-low)

HPVDD p Headphone supply

HPVSS P Headphone ground

LRCLK 20 DI 8-V Pulldown Input serial audio data left/right clock (sample rate clock)

MCLK 15 DI 8-V Pulldown Master clock input

OSC_RES 16 AO Oscillator trim resistor. Connect an 18-kQ 1% resistor to DVSSO.

OUT_A 44 o Output, half-bridge A

OUT B 42 o Output, half-bridge B

ouT C 39 o Output, half-bridge C

ouT D 37 o Qutput, half-bridge D

PDN 19 DI 5-V Pullup Power down, active-low. PDN prepares the device for loss of power
supplies by shutting down the noise shaper and initiating the PWM
stop sequence.

PGND_AB 43 P Power ground for half-bridges A and B

PGND_CD 38 P Power ground for half-bridges C and D

PLL_FLTM 10 AO PLL negative loop-filter terminal

PLL_FLTP 1 AO PLL positive loop-filter terminal

PVDD_AB 46 P Power-supply input for half-bridge output A

PVDD_CD 35 P Power-supply input for half-bridge output C

RESET 25 DI 5V Pullup Reset, active-low. A system reset is generated by applying a logic low
to this pin. RESET is an asynchronous control signal that restores the
DAP to its default conditions, and places the PWM in the hard-mute
(high-impedance) state.

SCL 24 DI 5-V I°C serial control clock input

SCLK 21 DI 5V Pulldown Serial audio data clock (shift clock). SCLK is the serial audio port input
data bit clock.

SDA 23 DIO 5-V 12C serial control data interface input/output

SDIN 22 DI 5V Pulldown Serial audio data input. SDIN supports three discrete (stereo) data
formats.

SSTIMER 32 Al Controls ramp time of OUT_X to minimize pop. Leave this pin floating
for BD mode. Requires capacitor of 2.2 nF to GND in AD mode. The
capacitor determines the ramp time.

STEST 26 DI Factory test pin. Connect directly to DVSS.

VR_ANA 12 P Internally regulated 1.8-V analog supply voltage. This pin must not be
used to power external devices.

VR_DIG 18 P Internally regulated 1.8-V digital supply voltage. This pin must not be
used to power external devices.

VREG 31 P Digital regulator output. Not to be used for powering external circuitry.

11
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MIN  NOM MAX UNIT
Digital/analog supply voltage DVDD, AVDD 3 33 36 \"
Half-bridge supply voltage PVDD_X 45 W
ViH High-level input voltage 5-V tolerant 2 W
ViL Low-level input voltage 5-V tolerant 0.8 \
Ta Operating ambient temperature range 0 85 c
Ty n Operating junction temperature range 0 125 C
R_ (BTL) Load impedance Output filter: L = 15 pH, C = 680 nF 4 8 o)
Lo(BTL)  Output-fiter inductance Miniium output Mductance under a7 uH

(1) Continuous operation above the recommended junction temperature may result in reduced reliability and/or lifetime of the device.

Table 3: Recomnended operating conditions

B. MAIN AMPLIFIER (TS4962M)(2.5 W option)

a. General Description
The TS4962M is a differential Class-D BTL power amplifier. It is able to drive up to 2.3W
into a 4Q load and 1.4W into a 8Q load at 5V. It achieves outstanding efficiency (88%typ.)
compared to classical Class-AB audio amps. The gain of the device can be controlled via two
external gain-setting resistors. Pop & click reduction circuitry provides low on/off switch
noise while allowing the device to start within Sms. A standby function (active low) allows

the reduction of current consumption to 10nA typ.

b. Features

- Operating from VCC =2.4V to 5.5V

- Standby mode active low

- Output power: 3W into 4Q and 1.75W into 8Q
- with 10% THD+N max and 5V power supply.
- Output power: 2.3W @5V or 0.75W @ 3.0V
- into 4Q with 1% THD+N max.

- Output power: 1.4W @5V or 0.45W @ 3.0V
- into 8Q with 1% THD+N max.

- Adjustable gain via external resistors

- Low current consumption 2mA @ 3V

- Efficiency: 88% typ.

- Signal to noise ratio: 85dB typ.

- PSRR: 63dB typ. @217Hz with 6dB gain

- PWM base frequency: 250kHz

12
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Low pop & click noise
Thermal shutdown protection

Available in flip-chip 9 x 300pum (Pb-free)

Pin descriptions and functions:

Figure 3: Pin description



Table 4: Recommended operating conditions

C. HEADPHONE AMPLIFIER STAGE

Headphone is a SoC (single on chip) configuration in mainboard, design scheme is shown

in figure 4.

Figure 4: Headphone

14



4. POWER STAGE

Figure 5: Power socket and power options

Power socket is used for taking voltages which are 3.3V, 12V, 5V and 24V(VDD _Audio).
These voltages are produced in power card. Also socket is used for giving dimming, backlight

and standbye signals with power card. It is shown in figure 5.

24V(VDD_Audio) goes directly to the audio side, through power socket other incoming

voltages from power card are converted several voltages.

Figure 6: Power steps
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FDC642P

General Description and Features

Single P-Channel 2.5V Specified PowerTrench® MOSFET

20V, -4.0 A, 85 mQ2

Features

u Max Moason) = B moxat Vg, =25V I,=40 A

| | Maxrnz::q: =100 mezat W, =-25 VWV, ;=-32 A

B Fast switching speed

B Low gate charge (11nC typical)

B High performance trench technology for extremely low rg s gn;
B Super30T™.8 packapge: small footprint (72% smaller than

General Description

This P-Channel 2.5V specified MOSFET is produced using
Fairchild's advanced PowerTrench® process that has been
especially failored to minimize on-state resistance and yet
maintain low gate charge for superior switching performance

These devices have been designed to offer excepiional power
dissipation in a very small footprint for applications where the
arger packages are impractical.

standard 50-8); low profile {1 mm thick)
B Termination is Lead-free and RoHS Compliant

Applications

B Load switch
B Battery protecton
B Power management

TPS65251

a) General Description

The TPS65251 features three synchronous wide input range high efficiency buck
converters. The converters are designed to simplify its application while giving the designer
the option to optimize their usage according to the target application.

The converters can operate in 5-, 9-, 12- or 15-V systems and have integrated power
transistors. The output voltage can be set externally using a resistor divider to any value
between 0.8 V and close to the input supply. Each converter features enable pin that allows a
delayed start-up for sequencing purposes, soft start pin that allows adjustable soft-start time
by choosing the soft-start capacitor, and a current limit (RLIMx) pin that enables designer to
adjust current limit by selecting an external resistor and optimize the choice of inductor. The
current mode control allows a simple RC compensation.

The switching frequency of the converters can either be set with an external resistor
connected to ROSC pin or can be synchronized to an external clock connected to SYNC pin if
needed. The switching regulators are designed to operate from 300 kHz to 2.2 MHz. 180° out
of phase operation between Buck 1 and Buck 2, 3 (Buck 2 and 3 run in phase) minimizes the

input filter requirements.

16



TPS65251 features a supervisor circuit that monitors each converter output. The PGOOD
pin is asserted once sequencing is done, all PG signals are reported and a selectable end of
reset time lapses. The polarity of the PGOOD signal is active high.

TPS65251 also features a light load pulse skipping mode (PSM) by allowing the LOW P
pin tied to V3V. The PSM mode allows for a reduction on the input power supplied to the

system when the host processor is in stand-by (low activity) mode.

b) Features
» Wide Input Supply Voltage Range (4.5 V - 18 V)
* 0.8V, 1% Accuracy Reference
* Continuous Loading: 3 A (Buck 1), 2 A (Buck 2 and 3)
* Maximum Current: 3.5 A (Buck 1), 2.5 A (Buck 2 and 3)
* Adjustable Switching Frequency 300 kHz - 2.2 MHz Set By External Resistor
* Dedicated Enable for Each Buck
* External Synchronization Pin for Oscillator
* External Enable/Sequencing and Soft Start Pins
* Adjustable Current Limit Set By External Resistor
* Soft Start Pins
* Current-Mode Control With Simple Compensation Circuit
* Power Good
* Optional Low Power Mode Operation for Light Loads
* QFN Package, 40-Pin 6 mm x 6 mm RHA

APPLICATIONS
* Set Top Boxes

* Blu-ray DVD

* Security Camera
* Car Audio/Video
DTV

* DVR

17



over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
VIN Input operating voltage 45 18 v
Ty Junction temperature -40 125 °C
Table 5: Recommended operating conditions
Figure 7: Pin description
NAME NO. 1o DESCRIPTION

RLIM3 1 ] Current limit setting for Buck 3. Fit a resistor from this pin to ground to set
the peak current limit on the output inductor.

553 2 | Soft start pin for Buck 3. Fit a small ceramic capacitor to this pin to set the
converter soft start time.

COMP3 3 (0] Compensation for Buck 3. Fit a series RC circuit fo this pin to complete
the compensation circuit of this converter.

FB3 4 ] Feedback input for Buck 3. Connect a divider set to 0.8V from the output
of the converter to ground.

SYNC 5 | Synchronous clock input. If there is a sync clock in the system, connect to
the pin. When not used connect to GND.

ROSC G | Oscillator set. This resistor sets the frequency of intemal autonomous
clock. If external synchronization is used resistor should be fitted and set
fo ~70% of external clock frequency.

FB1 7 ] Feedback pin for Buck 1. Connect a divider set to 0.8 V from the output of
the converter to ground.

COMP1 ] (8] Compensation pin for Buck 1. Fit a series RC circuit to this pin to
complete the compensation circuit of this converter.

551 9 | Soft start pin for Buck 1. Fit a small ceramic capacitor to this pin to set the
converter soft start time.

RLIMA1 10 | Current limit setting pin for Buck 1. Fit a resistor from this pin to ground fo
set the peak current limit on the output inductor.

EN1 11 ] Enable pin for Buck 1. A low level signal on this pin disables it. If pin is
left open a weak intemal pull-up to V3V will allow for automatic enable.
For a delayed start-up add a small ceramic capacitor from this pin to
ground.

BST1 12 | Bootstrap capacitor for Buck 1. Fit a 47-nF ceramic capacitor from this pin
fo the switching node.

VIN1 13 | Input supply for Buck 1. Fit a 10-uF ceramic capacitor close {o this pin.

Lx1 14,15 (8] Switching node for Buck 1

Lx2 16, 17 (0] Switching node for Buck 2

VINZ 18 | Input supply for Buck 2. Fit a 10-uF ceramic capacitor close {o this pin.

BST2 19 | Bootstrap capacitor for Buck 2. Fit a 47-nF ceramic capacitor from this pin
fo the switching node.

18




EMN2 20 Enable pin for Buck 2. A low level signal on this pin disables it. If pin is
left open a weak intemal pull-up to Y3V will allow for automatic enable.
For a delayed start-up add a small ceramic capacitor from this pin to
ground.

RLIM2 al | Current limit setting for Buck 2. Fit a resistor from this pin to ground fo set
the peak current limit on the output inductor.

552 22 ] Soft start pin for Buck 2. Fit a small ceramic capacitor to this pin to set the
converter soft start time.

COMP2 23 o] Compensation pin for Buck 2. Fit a series RC circuit to this pin to
complete the compensation circuit of this converter

FB2 24 | Feedback input for Buck 2. Connect a divider set to 0.8 V from the oufput
of the converter to ground.

LOW_P 25 | Low power operation mode(active high) input for TPS65251

GND 26 Ground pin

PGOOD 27 (0] Power good. Open drain output asserted after all converters are
sequenced and within regulation. Polarity is factory selectable {active high
default).

VTV 28 (0] Internal supply. Connect a 10-uF ceramic capacitor from this pin to
ground.

V3av 25 (0] Internal supply. Connect a 10-uF ceramic capacitor from this pin to
ground.

AGND 30 Analog ground. Connect all GND pins and the power pad together.

GND M Ground pin

Table 6: Pin functions

MP1484
a) General Description

The MP1484 is a monolithic synchronous buck regulator. The device integrates top and
bottom 85mQ MOSFETS that provide 3A of continuous load current over a wide operating
input voltage of 4.75V to 18V. Current mode control provides fast transient response and
cycle-by-cycle current limit.

An adjustable soft-start prevents inrush current at turn-on and in shutdown mode, the
supply current drops below 1pA.
The MP1484 is PIN compatible to the MP1482 2A/18V/Synchronous Step-Down Converter.

b) Features
* 3A Continuous Output Current
* Wide 4.75V to 18V Operating Input Range
* Integrated 85m€2 Power MOSFET Switches
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* Output Adjustable from 0.925V to 20V

* Up to 95% Efficiency
* Programmable Soft-Start

* Stable with Low ESR Ceramic Output Capacitors

* Fixed 340KHz Frequency

* Cycle-by-Cycle Over Current Protection

* Input Under Voltage Lockout
» Thermally Enhanced 8-Pin SOIC Package

APPLICATIONS

* FPGA, ASIC, DSP Power Supplies

+LCD TV

* Green Electronics/Appliances

* Notebook Computers

PACKAGE REFERENCE

(Exposed Pad)

TOP VIEW
os [1] o [2] s
N [2] ] E] en
sw [3]! i8] come
"\-\.\ J
GND [4] " |E] FB
EXPOSED PAD —)
ON BACKSIDE
CONNECT
TO GND PIN
Part Number™ Package Temperature
mP1asseN | - SOICN 1 o0ec to +85°C

* For Tape & Reel, add suffix -7 (e.g. MP1484EN -Z)
For Lead Free, add suffix —LF (e.g. MP1484EN - LF-Z)
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage Viy....cccoooooooo. —0.3V to +24V
Switch Voltage Vsw..........._.._._ —-1VtoVy + 0.3V
Boost Voltage Ves......... Vsw — 0.3V to Vg + 6V
AllOtherPins______.__.___________.. —0.3V to +6V
Junction Temperature_._.._.____________.._ . 150°C
Lead Temperature ... ... 260°C
Storage Temperature ... —65°C to +150°C
Recommended Operating Conditions @
Input Voltage V. ..o 475V to 18V
Qutput Voltage Vour ... ... 0.925V to 20V
Ambient Operating Temp ... —20°C to +85°C
Thermal Resistance © 8;a O
SOIC8N(Exposed Pad) ... 50 .. 10...°C/W

Notes:

1) Exceeding these ratings may damage the device.

2) The device is not guaranteed to function outside of its
operating conditions.

3) Measured on approximately 17 square of 1 0z copper.

Figure 8: General description



Pin# | Name |Description

High-Side Gate Drive Boost Input. BS supplies the drive for the high-side N-Channel MOSFET
switch. Connect a 0.01uF or greater capacitor from SW to BS to power the high side switch_
Power Input. IN supplies the power to the IC, as well as the step-down converter switches.
Drive IN with a 4.75V to 18V power source. See Input Capacitor.

Power Switching Output. SW is the switching node that supplies power to the output. Connect
3 SW  |the output LC filter from SW to the output load. Note that a capacitor is required from SW to
BS to power the high-side switch.

4 GND | Ground (Connect the exposed pad to Pin 4).

Feedback Input. FB senses the output voltage and regulates it. Drive FB with a resistive

5 FB voltage divider connected to it from the output voltage. The feedback threshold is 0.925V. See
Setling the Output Voltage.

Compensation Node. COMP is used to compensate the regulation control loop. Connect a

6 COMP |series RC network from COMP to GND. In some cases, an additional capacitor from COMP to
GND is required. See Compensation Components.

Enable Input. EN is a digital input that turns the regulator on or off. Drive EN high to turn on
the regulator; low to tumn it off. Attach to IN with a 100kQ pull up resistor for automatic startup.
Soft-Start Control Input. SS controls the soft-start period. Connect a capacitor from SS to GND

8 5SS to set the sofi-start period. A 0.1uF capacitor sets the soft-start period to 15ms. To disable the
soft-start feature, leave 5SS unconnected.

Table 7: Pin functions

APL5910
a) General Description

The APL5910 is a 1A ultra low dropout linear regulator. The IC needs two supply
voltages, one is a control voltage (VCNTL) for the control circuitry, the other is a main
supply voltage (VIN) for power conversion, to reduce power dissipation and provide
extremely low dropout voltage. The APL5910 integrates many functions. A Power-On- Reset
(POR) circuit monitors both supply voltages on VCNTL and VIN pins to prevent erroneous
operations. The functions of thermal shutdown and current-limit protect the device against
thermal and current over-loads. A POK indicates that the output voltage status with a delay
time set internally. It can control other converter for power sequence. The APL5910 can be
enabled by other power systems. Pulling and holding the EN voltage below 0.4V shuts off the
output.

The APL5910 is available in a SOP-8P package which features small size as SOP-8 and an

Exposed Pad to reduce the junction-to-case resistance to extend power range of applications.

b) Features
e Ultra Low Dropout
- 0.12V (Typical) at 1 AOutput Current
e 0.8V Reference Voltage
e High Output Accuracy
- *1.5%over Line, Load, and Temperature Range
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e Fast Transient Response

e Adjustable Output Voltage
e Power-On-Reset Monitoring on Both VCNTL and VIN Pins

e Internal Soft-Start

e Current-Limit and ShortCurrent-Limit Protections

e Thermal Shutdown with Hysteresis

e Open-Drain VOUT Voltage Indicator (POK)

e Low Shutdown Quiescent Current (< 30mA )

e Shutdown/Enable Control Function
e Simple SOP-8P Package with Exposed Pad

e Lead Free and Green Devices Available (RoHS Compliant)

APPLICATIONS

e Motherboards, VGA Cards
e Notebook PCs
e Add-in Cards

Figure 9: Pin configuration

Symbol Parameter Range Unit
VenrL VCNTL Supply Voltage 3.0~55 N
Vin VIN Supply Voltage 1.0~55 \
Vour VOUT Output Voltage (when Vewn-Vour>1.4V) 0.8 ~ Vin - Voroe \'
lour VOUT Output Current 0~1 A
R2 FB to GND 1k ~ 24k Q
lour=1A at 25% nominal Vour 8 ~ 600
Cour VOUT Output Capacitance lour=0.5A at 25% nominal Vour 8~ 800 uF
lour=0.25A at 25% nominal Vour 8~ 1100
ESRcour ESR of VOUT Qutput Capacitor 0~ 200 mQ
Ta Ambient Temperature -40 ~ 85 °‘C
Ty Junction Temperature 40~ 125 °C
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Table 8: Recommended operating conditions




PIN

NO.

NAME

FUNCTION

POK

Power-OK signal output pin. This pin is an open-drain output used to indicate the status of output
voltage by sensing FB voltage. This pin is pulled low when output voltage is not within the
Power-OK voltage window.

EN

Active-high enable control pin. Applying and helding the voltage on this pin below the enable
voltage threshold shuts down the output. When re-enabled, the IC undergoes a new soft-start
process. When left this pin open, an internal pull-up current (5pA typical) pulls the EN voltage and
enables the regulator.

VIN

Main supply input pin for voltage conversions. A decoupling capacitor (=10uF recommended) is
usually connected near this pin to filter the voltage noise and improve transient response. The
voltage on this pin is monitored for Power-On-Reset purpose

VCNTL

Bias voltage input pin for internal control circuitry. Connect this pin to a voltage source (+5Y
recommended). A decoupling capacitor (1pF typical) is usually connected near this pin to filter
the voltage noise. The voltage at this pin is monitored for Power-On-Reset purpose.

NC

No Connection.

VOUT

Output pin of the regulator. Connecting this pin to load and output capacitors (10uF at least) is
required for stability and improving transient response. The output voltage is programmed by the
resistor-divider connected to FB pin. The YOUT can provide 1A (max.) load current to loads.
During shutdown, the output voltage is quickly discharged by an internal pull-low MOSFET.

FB

Voltage Feedback Pin. Connecting this pin to an external resistor divider receives the feedback
voltage of the regulator.

LM1117

Table 9: Pin description

a) General Description

The LM1117 is a series of low dropout voltage regulators with a dropout of 1.2V at

800mA of load current. It has the same pin-out as National Semiconductor’s industry standard

LM317.

The LM1117 is available in an adjustable version, which can set the output voltage from

1.25V to 13.8V with only two external resistors. In addition, it is also available in five fixed

voltages, 1.8V, 2.5V, 2.85V, 3.3V, and 5V.

The LM1117 offers current limiting and thermal shutdown. Its circuit includes a zener

trimmed bandgap reference to assure output voltage accuracy to within +1%.

The LM1117 series is available in LLP, TO-263, SOT-223, TO-220, and TO-252 D-PAK

packages. A minimum of 10uF tantalum capacitor is required at the output to improve the

transient response and stability.

b) Features
e Available in 1.8V, 2.5V, 2.85V, 3.3V, 5V, and Adjustable Versions
e Space Saving SOT-223 and LLP Packages

e Current Limiting and Thermal Protection

e Output Current 800mA
e Line Regulation 0.2% (Max)
e Load Regulation 0.4% (Max)

e Temperature Range:
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LM11170°C to 125°C
LM11171 -40°C to 125°C

e Applications

2.85V Model for SCSI-2 Active Termination
Post Regulator for Switching DC/DC Converter
High Efficiency Linear Regulators

Battery Charger

Battery Powered Instrumentation

5. MICROCONTROLLER (MSTAR MSD8WBI9BX)

a) General Description
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b) Features
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Parameter Symbol Min Typ Max Unit
3.3V Supply Voltages Vypo 33 3.14 3.46 vV
2.5V Supply Voltages Voo 25 2.38 2.62 v
1.8V Supply Voltages Voo 18 1.70 1.90 \
1.5V Supply Voltages Voo 15 1.43 1.57 vV
1.2V Supply Voltages Voo 12 1.16 1.20 1.24 \
Junction Temperature T; 125 oC
Case Temperature Tc 100 oC

Table 10: Recommended operating conditions

6. 1Gb DDR3 SDRAM

Hynix HSTQ1G630FA

a) Description

The H5TQ1G6(8)3DFR-xxx series are a 1,073,741,824-bit CMOS Double Data Rate 11
(DDR3) Synchronous DRAM, ideally suited for the main memory applications which
requires large memory density and high bandwidth. Hynix 1Gb DDR3 SDRAMs offer fully
synchronous operations referenced to both rising and falling edges of the clock. While all
addresses and control inputs are latched on the rising edges of the CK (falling edges of the
CK), Data, Data strobes and Write data masks inputs are sampled on both rising and falling
edges of it. The data paths are internally pipelined and 8-bit prefetched to achieve very high
bandwidth.

b) Features
* DQ Power & Power supply : VDD & VDDQ = 1.5V +/- 0.075V
* DQ Ground supply : VSSQ = Ground
* Fully differential clock inputs (CK, CK) operation
* Differential Data Strobe (DQS, DQS)
* On chip DLL align DQ, DQS and DQS transition with CK transition
* DM masks write data-in at the both rising and falling edges of the data strobe
 All addresses and control inputs except data, data strobes and data masks latched on the
rising edges of the clock
* Programmable CAS latency 6, 7, 8,9, 10, 11, 12, 13 and 14 supported
* Programmable additive latency 0, CL-1, and CL-2 supported
* Programmable CAS Write latency (CWL)=5,6,7,8,9, 10
* Programmable burst length 4/8 with both nibble sequential and interleave mode

* Programmable PASR(Partial Array Self-Refresh) for Digital consumer Applications.
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* Programmable BL=4 supported (tCCD=2CLK) for Digi-tal consumer Applications.
* Programmable ZQ calibration supported
* BL switch on the fly
* 8banks
» Average Refresh Cycle (Tcase of 0 0C~ 95 oC)
- 7.8 pus at -400C ~ 85 oC
- 3.9 psat850C ~95oC
- Commercial Temperature ( 00C ~ 85 oC)
- Industrial Temperature ( -400C ~ 85 oC)
* Auto Self Refresh supported
» JEDEC standard 78ball FBGA(x8), 96ball FBGA(x16)
* Driver strength selected by EMRS
* Dynamic On Die Termination supported
 Asynchronous RESET pin supported
» TDQS (Termination Data Strobe) supported (x8 only)
» Write Levelization supported
* On Die Thermal Sensor supported
* 8 bit pre-fetch

Rating
Symbol Parameter - Units Notes
Min. Typ. Max.
VDD Supply Voltage 1.425 1.500 1.575 v 1,2
VDDQ  supply Voltage for Output 1.425 1.500 1.575 v 1,2
MNotes:

1. Under all conditions, VDDQ must be less than or equal to VDD.
2. VDDQ tracks with VDD. AC parameters are measured with VDD and VDDQ tied together,

Table 11: Recommended operating conditions

7. 1Gb G-die DDR3 SDRAM

Samsung K4B1G1646G
a) Key Features
* JEDEC standard 1.5V + 0.075V Power Supply
* VDDQ =1.5V £0.075V
* 400 MHz fCK for 800Mb/sec/pin, 533MHz fCK for 1066Mb/sec/pin, 667MHz fCK for
1333Mb/sec/pin, 800MHz fCK for 1600Mb/sec/pin 900MHz fCK for 1866Mb/sec/pin

29



* 8 Banks

* Programmable CAS Latency(posted CAS): 5,6,7,8,9,10,11,13

* Programmable Additive Latency: 0, CL-2 or CL-1 clock

* Programmable CAS Write Latency (CWL) = 5 (DDR3-800), 6 (DDR3-1066), 7 (DDR3-
1333), 8 (DDR3-1600) and 9 (DDR3-1866)

* 8-bit pre-fetch

* Burst Length: 8 (Interleave without any limit, sequential with starting address “000” only), 4
with tCCD = 4 which does not allow seamless read or write [either On the fly using A12 or
MRS]

* Bi-directional Differential Data-Strobe

* Internal(self) calibration : Internal self calibration through ZQ pin (RZQ : 240 ohm =+ 1%)

* On Die Termination using ODT pin

» Average Refresh Period 7.8us at lower than TCASE 85°C, 3.9us at 85°C < TCASE <95 °C
* Asynchronous Reset

* Package : 78 balls FBGA - x4/x8

* All of Lead-Free products are compliant for RoHS

* All of products are Halogen-free

DDR3-800 DDR3-1066 DDR3-1333 DDR3-1600 DDR3-1866
Speed Unit
6-6-6 7-7-7 9-9-9 11-11-11 13-13-13
tCK(min) 25 1.875 1.5 1.25 1.07 ns
CAS Latency 6 7 9 1 13 nCK
tRCD(min) 15 13.125 135 13.75 1391 ns
tRP(min) 15 13.125 13.5 13.75 13.91 ns
tRAS(min) 375 375 36 35 34 ns
tRC(min) 525 50.625 495 48.75 4791 ns

Table 12: 1Gb DDR3 G-die Speed bins

b) Description

The 1Gb DDR3 SDRAM G-die is organized as a 32Mbit x 4 I/Os x 8banks, 16Mbit x 8
I/Os x 8banks device. This synchronous device achieves high speed double-data-rate transfer
rates of up to 1866Mb/sec/pin (DDR3- 1866) for general applications.

The chip is designed to comply with the following key DDR3 SDRAM fea-tures such as
posted CAS, Programmable CWL, Internal (Self) Calibration, On Die Termination using
ODT pin and Asynchronous Reset.

All of the control and address inputs are synchronized with a pair of exter-nally supplied

differential clocks. Inputs are latched at the crosspoint of dif-ferential clocks (CK rising and
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CK falling). All I/Os are synchronized with a pair of bidirectional strobes (DQS and DQS) in
a source synchronous fash-ion. The address bus is used to convey row, column, and bank
address information in a RAS/CAS multiplexing style. The DDR3 device operates with a
single 1.5V £ 0.075V power supply and 1.5V + 0.075V VDDQ. The 1Gb DDR3 G-die device
is available in 78ball FBGAs(x4/x8).

Symbol Parameter Rating Units NOTE
Voo Voltage on Vpp pin relative to Vss 04V -~1975V \ 1,3
Vooa Voltage on Vppa pin relative to Vss 04V~1975V vV 1,3
Vin,Vout Voltage on any pin relative to Vss 04V -~1975V \ 1
Tsre Storage Temperature -55 to +100 °C 1,2
Table 13: Absolute Maximum DC Ratings
Symbol Parameter - Rating Units NOTE
Min. Typ. Max.
Voo Supply Voltage 1425 1.5 1.575 vV 1,2
Vopa Supply Voltage for Output 1.425 1.5 1.575 v 1,2
NOTE :

1. Under all conditions Vppq must be less than er equal to Vpp.
2. Vppg tracks with Vpp. AC parameters are measured with Vg and Vppg tied together.

Table 14: Recommended operating conditions

8. 2Gbit (256M x 8 bit) NAND Flash Memory

H27U2G8F2CTR-BC
a) Key Features
DENSITY
- 2Gbit: 2048blocks
Nand FLASH INTERFACE
- NAND Interface
- ADDRESS / DATA Multiplexing
SUPPLY VOLTAGE
- Vce =3.0/1.8V Volt core supply voltage for Program,
Erase and Read operations.
MEMORY CELL ARRAY
- X8: (2K + 64) bytes x 64 pages x 2048 blocks
- X16: (1k+32) words x 64 pages x 2048 blocks
PAGE SIZE
- X8: (2048 + 64 spare) bytes
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- X16:(1024 + 32spare) Words

Block SIZE

- X8: (128K + 4K spare) bytes

- X16:(64K + 2K spare) Words

PAGE READ / PROGRAM

- Random access: 25us (Max)

- Sequential access: 25ns / 45ns (3.0V/1.8V, min.)

- Program time(3.0V/1.8V): 200us / 250us (Typ)

- Multi-page program time (2 pages):

200us / 250us (3.0V/1.8V, Typ.)

BLOCK ERASE / MULTIPLE BLOCK ERASE

- Block erase time: 3.5 ms (Typ)

- Multi-block erase time (2 blocks):

3.5ms/ 3.5ms (3.0V/1.8V, Typ.)

SEQURITY

- OTP area

- Serial number (unique ID)

- Hardware program/erase disabled during Power transition
- Multiplane Architecture:

Array is split into two independent planes.

Parallel operations on both planes are available, having
program and erase time.

- Single and multiplane copy back program with automatic
EDC (error detection code)

- Single and multiplane page re-program

- Single and multiplane cache program

- Cache read

- Multiplane block erase

Reliability

- 100,000 Program / Erase cycles (with 1bit /528Byte ECC)
- 10 Year Data retention

ONFI 1.0 COMPLIANT COMMAND SET
ELECTRONICAL SIGNATURE

- Maunufacture ID: ADh
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- Device ID

PACKAGE

- Lead/Halogen Free

- TSOP48 12 x 20 x 1.2 mm
-FBGA639x 11 x 1.0 mm

b) Description

H27(U_S)2G8 6F2C series is a 256Mx8bit with spare 8Mx8 bit capacity. The device is
offered in 3.0/1.8 Vcc Power Supply, and with x8 and x16 I/O interface Its NAND cell
provides the most cost-effective solution for the solid state mass storage market. The memory
is divided into blocks that can be erased independently so it is possible to preserve valid data
while old data is erased.

The device contains 2048 blocks, composed by 64 pages. Memory array is split into 2

planes, each of them consisting of 1024 blocks. Like all other 2KB - page NAND Flash
devices, a program operation allows to write the 2112-byte page in typical 200us(3.3V) and
an erase operation can be performed in typical 3.5ms on a 128K-byte block.
In addition to this, thanks to multi-plane architecture, it is possible to program 2 pages at a
time (one per each plane) or to erase 2 blocks at a time (again, one per each plane). As a
consequence, multi-plane architecture allows program time to be reduced by 40% and erase
time to be reduction by 50%. In case of multi-plane operation, there is small degradation at
1.8V application in terms of program/erase time.

The multiplane operations are supported both with traditional and ONFI 1.0 protocols.
Data in the page can be read out at 25ns (3V version) and 45ns (1.8V version) cycle time per
byte. The I/O pins serve as the ports for address and data input/output as well as command
input. This interface allows a reduced pin count and easy migration towards different
densities, without any rearrangement of footprint. Commands, Data and Addresses are
synchronously introduced using CE#, WE#, ALE and CLE input pin. The on-chip
Program/Erase Controller automates all read, program and erase functions including pulse
repetition, where required, and internal verification and margining of data.

A WP# pin is available to provide hardware protection against program and erase operations.

The output pin RB# (open drain buffer) signals the status of the device during each
operation. In a system with multiple memories the RB# pins can be connected all together to
provide a global status signal. Each block can be programmed and erased up to 100,000

cycles with ECC (error correction code) on. To extend the lifetime of Nand Flash devices, the
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implementation of an ECC is mandatory. The chip supports CE# don't care function. This
function allows the direct download of the code from the NAND Flash memory device by a
microcontroller, since the CE# transitions do not stop the read operation. In addition, device
supports ONFI 1.0 specification.

The copy back function allows the optimization of defective blocks management: when a
page program operation fails the data can be directly programmed in another page inside the
same array section without the time consuming serial
data insertion phase. Copy back operation automatically executes embedded error detection
operation: 1 bit error out of every 528-byte (x8) or 1 bit error out of every 264-word (x16) can
be detected. With this feature it is no longer necessary to use an external to detect copy back
operation errors. Multiplane copy back is also supported, both with traditional and ONFI 1.0
protocols. Data read out after copy back read (both for single and multiplane cases) is
allowed. In addition, Cache program and multi cache program operations improve the
programing throughput by programing data using the cache register.

The devices provide two innovative features: page re-program and multiplane page re
program. The page re-program allows to re-program one page. Normally, this operation is
performed after a previously failed page program operation.Similarly, the multiplane page re-
program allows to re-program two pages in parallel, one per each plane. The first page must
be in the first plane while the second page must be in the second plane; the multiplane page
re-program operation is performed after a previously failed multiplane page program
operation. The page re-program and multiplane page re-program guarantee imporve
performance, since data insertion can be omitted during re-program operations, and save ram
buffer at the host in the case of program failure. The devices, available in the TSOP48
(12X20mm) package, support the ONFI1.0 specfication and come with four sequrity features:

- OTP (one time programmable) area, which is a restricted access area where sensitive
data/code can be stored permantely.

- Serial number (unique identifier), which allows the devices to be uniquely indentified.

- Read ID2 extention

These security features are subject to an NDA (non-disclosure agreement) and are,
therefore, no described in the datasheet. For more details about them, contact your nearest

Hynix sales office.
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Table 15: DC and operating characteristic

9. 16M-BIT [16M x 1] CMOS SERIAL FLASH EEPROM

MX25L.1602 Mstar SPI Flash
a) Key Features

m HIGH DENSITY NAND FLASH MEMORIES
GENERAL
* 16,777,216 x 1 bit structure
* 256 Equal Sectors with 8K-byte each
- Any sector can be erased
* 4096 Equal Segments with 512-byte each
- Provides sequential output within any segment
* Single Power Supply Operation
- 3.0 to 3.6 volt for read, erase, and program operations
* Latch-up protected to 100mA from -1V to Vcc +1V

* Low Vcc write inhibit is equal to or less than 2.5V
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PERFORMANCE
* High Performance
- Fast access time: 20MHz serial clock (50pF + ITTL Load)
- Fast program time: Sms/page (typical, 128-byte per page)
- Fast erase time: 300ms/sector (typical, 8K-byte per sector)
* Low Power Consumption
- Low active read current: 10mA (typical) at 17MHz
- Low active programming current: 10mA (typical)
- Low active erase current: 10mA (typical)
- Low standby current: 30uA (typical, CMOS)

* Minimum 100,000 erase/program cycle

SOFTWARE FEATURES
* Input Data Format

- 1-byte Command code, 3-byte address, 1-byte byte address
* 512-byte Sequential Read Operation
* Built in 9-bit (A0 to A8) pre-settable address counter to support the 512-byte sequential read
operation
* Auto Erase and Auto Program Algorithm

- Automatically erases and verifies data at selected sector

- Automatically programs and verifies data at selected page by an internal algroithm
that automatically times the program pulse widths (Any page to be programed should have
page in the erased state first)
» Status Register Feature

- Provides detection of program and erase operation completion.

- Provides auto erase/ program error report

HARDWARE FEATURES
* SCLK Input

- Serial clock input
* SI Input

- Serial Data Input
* SO Output

- Serial Data Output
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« PACKAGE
- 28-pin SOP (330mil)

b) General Description

The MX25L1602 is a CMOS 16,777,216 bit serial Flash EEPROM, which is configured as
2,097,152 x 8 internally. The MX25L1602 features a serial peripheral interface and software
protocol allowing operation on a simple 3- wire bus. The three bus signals are a clock input
(SCLK), a serial data input (SI), and a serial data output (SO). SPI access to the device is
enabled by CS input.

The MX25L.1602 provide sequential read operation on whole chip. The sequential read
operation is executed on a segment (512 byte) basis. User may start to read from any byte of
the segment. While the end of the segment is reached, the device will wrap around to the
beginning of the segment and continuously outputs data until CS goes high.

After program/erase command is issued, auto program/ erase algorithms which
program/erase and verify the specified page locations will be executed. Program command is
executed on a page (128 bytes) basis, and erase command is executed on both chip and sector
(8K bytes) basis.

To provide user with ease of interface, a status register is included to indicate the status of
the chip. The status read command can be issued to detect completion and error flag status of
a program or erase operation.

When the device is not in operation and CS is high, it is put in standby mode and draws
less than 30uA DC current.

The MX25L1602 utilizes MXIC's proprietary memory cell which reliably stores memory

contents even after 100,000 program and erase cycles.

37



NeOJ1 N~ 28 DNC
TEST O 2 27 £ GND
DU ] 3 26 O v
NG ] 4 25 11 NC
NC O & o 24 O NC
NeO6 @ 23 [ONC
N7 < 2[sl
Nogs © 21[0s0
nNel9 X 2 pcs
ne 10 2 49 O SCLK
NG O 11 18 [ NC
NG [ 12 17 O NC
NG ] 13 16 [ NC
NG ] 14 15 [ NC

Figure: Pin configuration.

PIN DESCRIPTION

SYMBOL DESCRIPTION

CcS Chip Select

TEST(1) Test Mode Select

Sl Serial Data Input

SO Serial Data Output

SCLK Clock Input

VCC + 3.3V Power Supply

GND Ground

DU(2) Do Not Use(for Test Mode only)

NC No Internal Connection
Note:

1. TEST inputis used forin-house testing and must be tied
to ground during normal user operation.

2.DU pin is used for in-house testing and can be tied to
WVCC, GND or open for normal operation.

Table 16: Pin description

10.USB Interface

Mstar IC has two input port for USB, therefore air mause, internal wi-fi interface and
USB2 are combined with HUB. This property is optional. If air mause and wi-fi interfaces are

not alined, two USB are connected directly to main IC.
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Figure 10: USB description

USB2512B

a) General Description

The SMSC USB251xB/xBi hub is a family of low-power, configurable, MTT (multi

transaction translator) hub controller IC products for embedded USB solutions. The X in the

part number indicates the number of downstream ports available, while the B indicates battery

charging support. The SMSC hub supports lowspeed, full-speed, and hi-speed (if operating as

a hispeed hub) downstream devices on all of the enabled downstream ports.

b) Features

39

USB251xB/xBi products are fully footprint compatible with USB251x/xi/xA/xAil
products as direct drop-in replacements

e Cost savings include using the same PCB components and application of

USB-IF Compliance by Similarity

Full power management with individual or ganged power control of each downstream
port
Fully integrated USB termination and pull-up/pulldown resistors
Supports a single external 3.3 V supply source; internal regulators provide 1.2 V
internal core voltage
Onboard 24 MHz crystal driver, ceramic resonator, or external 24/48 MHz clock input
Customizable vendor ID, product ID, and device ID
4 kilovolts of HBM JESD22-A114F ESD protection (powered and unpowered)

Supports self- or bus-powered operation



Supports the USB Battery Charging specification Rev. 1.1 for Charging Downstream
Ports (CDP)

36-pin QFN (6x6 mm) Lead-free RoHS compliant package

USB251xBi products support the industrial temperature range of -40°C to +85°C
USB251xB products support the extended commercial temperature range of 0°C to

+85°C

Applications

LCD monitors and TVs

Multi-function USB peripherals

PC motherboards

Set-top boxes, DVD players, DVR/PVR
Printers and scanners

PC media drive bay

Portable hub boxes

Mobile PC docking

Embedded systems

Figure 11: Pin configurations



11.CI Interface

17MB95 Digital CI ve Smart Card Interface Block diagram:

Figure 12: CI interface

12.Demodulator Stage

A. MSB1231 DVB-T2
a) Key Features

41
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b) General Description

¢) Block Diagram
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d) Pinning
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e) Absolute

Maximum Ratings

and Recommended Operating Conditions



B. M88DS3002 DVB-S/S2 Demodulator

a) Key Features and General Description

Features
Multi-standard demodulation

45

Compliant with DVB-5/52 specification
QPSK, BPSK, 16APSK and 32APSK
demodulation schemes

Maximum channel bit rate is 130 Mbps
Maximum symbol rates are: 45 Msps for QPSK
and BPSK; 36 Maps for 16APSK and 28 Maps
for 32APSK

DSP features

Symbaol rate sweeping

Q impairment cancellation

Automatic spectrum inversion

Adaptive equalizer for RF reflection removal
Roll-off factor automatic identification
Blind gcan for programming search

High performance on-chip micro-controller
Multi-error monitor

Accurate SMR estimation

Multi-lock indicators

Clipping rate reporier

DC removal

Automatic frequency cormection (AFC)
Fast timing loop acquisition

Robust frame synchronization scheme
Phasze noize indicator

Fast system recovery from fading or other
abnormal conditions

Co-channel interference cancellation
Congtellation monitor

Interface

DVB-5/52 common, parallel and serial MPEG
output interface compliant

2-wire gerial bus to configure the device
2-wire bus repeater for tuner configuration
DiSEqC™ 2.X compliant interface

General purpese output (GPO)

Dedicated reference clocks (13.5MHz f 27TMHz)
generation

System

On-chip B-bit ADC

On-chip PLL for master clock from a 27 MHz
external clock or quariz crystal

Sleep mode supported

= Technology
— Power supplies: 125V and 3.3 V
— Low power consumption: ~390 mW
— Package: 64-pin QFN
— RoHS compliant

Applications
= Digital satellite set-top boxes
= Digital zatellite receivers

General Description

The MBEDS3002 is an advanced single-chip demodulator
for digital satellite television broadcasting. It iz fully
compliant with the DVB-5/52 standard and can support
QPSK, 8PSK, 16APSK and 32APSK demodulation
schemes. The chip provides a fast, easy-to-apply and
cost-effective front-end solution for digital satellite
receiver.

The MB3BDS53002 accepts bazseband differential or single-
ended | and & signals from a tuner, then digitizes,
demodulates and decodes the signals, and finally outputs
an MPEG tranzport stream.

The MBBDS3002 supports symbol rate from 1 Msps up to
45 Mszp=, and code rate from 1/4 to 9/10. Its features
cover blind scan, fade detection, timing and carrier
recovery, performance monitoring, co-channel
interference cancellation, command interface, and
DiSEqC™ 2_X interface, etc. The device is controlled via
a 2-wire zerial bus.

The M88DS3002 works properly with 1.25V and 3.3V
voltage supplies. Typically, the power consumption is
around 390 mW. The chip is available in a 64-pin OFN
package and is RoHS compliant.



b) Block Diagram
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¢) Pin Information
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Ground — An exposed pad at the bottom of the package.




a) Absolute Maximum Ratings and Recommended Operating Conditions

Absolute Maximum Ratings

Symbol Parameter Mim Max Unit
Vpoa, Voop 3.3V Power Supply for the Analog Part and the 0.3 38 v
1O Pad
Vee 1.25 V Power Supply for the Digital Core 0.2 1.44
Vour Voltage on 5V Tolerant Pins 0.5 +5.5
Vin Voltage on Input Pins 0.3 Vpppt+0.3
Ts1e Storage Temperature -40 +150 °C
Note: Stresses above the Absolute Maximum Ratings may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended period may affect device reliability.

Recommended Operating Conditions

Symbol Parameter Min Typ Max Unit
Vpoa, Vooo 3.3 V Power Supply for the Analog Part 297 33 3.63 \i
and the I/O Pad
Veo 1.25 V Power Supply for the Digital Core 12 125 1.375 \i
Ta Operating Ambient Temperature 0 - 70 °C
Note: Device functionality is not guaranteed at any conditions beyond the recommended operating conditions.

13.LNB supply and control IC
MP8125

a) General Description

The MP8125 is a voltage regulator designed to provide efficient, low noise power to the
Satellite receiver’s RF LNB (Low Noise Block) converter via coaxial cable through a DiSEqC
1.x compatible link that receives instructions from a dedicated controller.

The MP8125 integrates a current mode boost regulator followed by a tracking linear
regulator. The boost regulator provides a clean and quiet power source that will not
contaminate the low noise RF signal down converted to the receiver. The tracking linear
regulator protects the output against overload or short.

The MP8125 provides a number of features described in the European EUTELSAT
specification (DiSEqC) including: voltage selection of horizontal or vertical polarization
directions of LNB and a selectable VOUT compensation for voltage drop on the long coaxial
cable. In accordance with DiSEqC standard, a tone signal of 22kHz is generated by an internal
oscillator and can be activated or deactivated onto output by EXTM pin.

The MP8125 is available in thermally enhanced TSSOP16 package.
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b) Key Features
* DiSEqC 1.x Compatibility
* Up to 550mA Output Current
* 8V to 14V Input Voltage
* Boost Converter with Internal Switch
* Low Noise LDO Output
* Built-in 22kHz Tone Signal Generator
* Programmable Current Limit
* 1V Line Drop Compensation
* Adjustable Soft-start Time
* POK Indicator
* Short Circuit Protection
* Over Temperature Protection

* TSSOP16 Exposed Pad Package

APPLICATIONS
* LNB Power Supply and Control for Satellite Set Top Boxes

¢) Package Reference
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a) Absolute Maximum Ratings and Recommended Operating Conditions

14.Software Update

14.1 Main SW update
In MB95 project there is only one software. From following steps software update procedure

can be seen:

1. MB90 en.bin, mboot.bin and usb auto update Al.txt documents should copy directly
inside of a flash memory(not in a folder).

2. Insert flash memory to the tv when tv is powered off.

3. While pushing the OK button in remote control, power on the and wait. TV will power-up
itself.

4. 1If First Time Installation screen comes, it means software update procedure is successful.
15.Troubleshooting

A. No Backlight Problem

Problem: If TV is working, led is normal and there is no picture and backlight on the panel.

Possible couses: Backlight pin, dimming pin, backlight supply, stby on/off pin
BACKLIGHT ON/OFF pin should be high when the backlight is ON. R119 must be low
when the backlight is OFF. If it is a problem, please check Q10 and the panel cables. Also it

can be tested in TP50 in main board.
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Dimming pin should be high or square wave in open position. If it is low, please check S60

for Mstar side and panel or power cables, connectors.

Backlight power supply should be in panel specs. Please check Q33, shown below; also it can
be checked TP53.
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STBY_ON/OFF_NOT should be low for tv on condition, please check Q11’s collector.

B. CI Module Problem
Problem: CI is not working when CI module inserted.
Possible couses: Supply, suply control pin, detect pins, mechanical positions of pins.

e CI supply should be 5V when CI module inserted. If it is not 5V please check
CI_ PWR_CTRL, this pin should be low.
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Please check mechanical position of CI module. Is it inserted properly or not?
Detect ports should be low. If it is not low please check CI connector pins, CI module

pins.



C. Staying in Stand-by Mode

Problem: Staying in stand-by mode, no other operation

This problem indicates a short on Vcc voltages. Protect pin should be logic high while normal
operation. When there is a short circuit protect pin will be logic low. If you detect logic low
on protect pin, unplug the TV set and control voltage points with a multimeter to find the

shorted voltage to ground.
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D. IR Problem

Problem: LED or IR not working
Check LED card supply on MB95 chasis.

E. Keypad Touchpad Problems

Problem: Keypad or Touchpad is not working
Check keypad supply on MB95.
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F. USB Problems

Problem: USB is not working or no USB Detection.
Check USB Supply, It should be nearly 5V. Also USB Enable should be logic high.
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G. No Sound Problem

Problem: No audio at main TV speaker outputs.

Check supply voltages of 24V VDD AUDIO, 3.3V AUDIO AVDD and AUDIO DVDD
with a voltage-meter. There may be a problem in headphone connector or headphone detect
circuit (when headphone is connected, speakers are automatically muted). Measure voltage at

HP DETECT pin, it should be 3.3v.

H. Standby On/Off Problem

Problem: Device can not boot, TV hangs in standby mode.

There may be a problem about power supply. Check main supplies with a voltage-meter. Also
there may be a problem about SW. Try to update TV with latest SW. Additionally it is good
to check SW printouts via Teraterm. These printouts may give a clue about the problem. You

can use Scart-1 for terraterm connection.
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I. No Signal Problem

Problem: No signal in TV mode.
Check tuner supply voltage; SV_VCC, 3V3 TUNER and 1V8 TUNER. Check tuner options
are correctly set in Service menu. Check AGC voltage at IF_ AGC pin of tuner.

16. Service Menu Settings

In order to reach service menu, first Press “MENU” buton, then write “4725” by uisng
remote controller.

You can see the service menu main screen below. You can check SW releases by using this
menu. In addition, you can make changes on video, audio etc. by using video settings, audio

settings titles.
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Service Menu Main Screen

Video Settings
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Audio Settings

Options-1 Menu
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Options-2 Menu

Options-3 Menu
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Tuner Settings Menu

Source Settings Menu
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Diagnostic Menu
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17.General Block Diagram



R82
HDM 0_HPDI N RO7
10R HDM 2_RX2P
R141
10R |- HDM 2_RX2N
T0R HDM 2_RX1P
R158 RII2
10R |- HDM 2_RX1N
P HDM [ USBS L
R106 RI24
3 10R - HDM 2_RXON
® o 10R HDM 2_CLKP
g R160 RIOO
U4 2 10R - HDM 2_CLKN
- CEC
MED8WVBI9BX RO9 HDM 0_ARC
R39 10R HDM 2_SCL
D HDM 2_HPDI N [T0R}— > rom 2_spa
RO8 -
HDM 1_HPDI N - D Hom 2_sv
: = oo d oM 2_HPDI N
B5I8% = 2
geEa 8 8 BCB48B BsES
BX3% FOBRBERE
BC848B IRCERR .
DDQU 838 3J3 8L
g
o 0
el N
ETH RXN &[] [
8588 ETH_RXP
Syga D ETH YEL
kol L ETH TXP
D ETH v
L JETH.TXN
©lq NI
— N
B 2B
A R611
q 24V_VCC_AU
SE(FE
< <
3V3_STBY
RL07 q12v_vce
d12v_vce
S>> > > > :
- R258 g % % g g g % 3V3_STBY R186
»—-—‘-ZZOR d5V_VvCC [ D D
geooo0g 9
MmMmMmmmm [
N
C626) 562
luF== 100nF |
I 16\/I s
N
s
USB_ENABLEL: C7 1 cpi o6 fefe ) WS PROTECT
USB_ENABLE2 E3 | Grics? GPI O7/ PM_UARTL_TX |—MB LEDL
DVD | R_ON/ OF ES | Grioss GPl o8 |K6 LED2
B6 | Gpicao eGPl o2/ csz1 L3 Dsei _cs
GPl ;40 Grloo 34 STBY ON OFF_NOT 1V8_VCC TUNER
GPl O81 GPI 011/ PM_UART1_RX |4 - 4K7 1] ovp_wakEwP
M
GPl 82 Pl o13 [T qPCDET  RIL
GPl 014 DFLASH W
GPl 043/ UART2_TX Grlals K4 TOUCHPAD_SCL
2 e o4/ uarT2_RX crlae |28 d Aux_RESET
HP_DETECT GPl 045 Gl L7 TOUCHPAD_SDA - - R R
3D, ENBLE [ gg ol a6 ol O18 Jrp wure 1v2 1v25 -1V5 2V5 3V3 FROM | Cs PONER GOOD PI NS
a _PwR_CTR GPI 047/ UART4_TX
e o b v st SHORT CCT PROTECTI ON
RL —F7 1 epiong ®
R715 — 29 1epos1 w P |N24 PWAD
PANEL_veCD——1 2k7 |—e F4 1 epi 52 P |N25 PWML
R168 o MSD8WBIBX Pwe | -F28
3V3_VCC  HDM 2_5V 18K |-R662 GPl 068 PWB BACKLI GHT_DI M
G HDM 1_5V 18K A3 | Gpios1 G:)I O Py M |6 PViM OUT_LED3
‘ HDM 0_5V 18Kk B3 1 pi 52
[ —
5 | TUNER_RST(] AALB | Gpj 0131
~ & u22 e
z PANEL_voc_aN oFF > 2827 GPl 0132 SARO i
| R119 27 e o eproiss sar1 |- KEYBOARD
5 4—147] ver | O34 SAR2 |- SC_P N8
© 5 los 292292222 SAR3 DVD_SENSE
< N
5 Q 4 L 0 ‘
-y < — o 9l | o | | o v > o
& x| a8 o Wl | N N oyl S~ 2~
ggg Eéég <<Sl—l—l—2“ E# E#
. ; y
IS
oxns P¥
o8 ]
g8 5y
. Qe 7 3 VEST EL |PROECT NaVE @ 17mb95- 2 A3
8 § @ Y Y
> 2 2 SCH NAME :01_HDM _GPl O_PROT [T sHTl0
m
2 9 DRAWN BY :<YOUR NAME HERE> 46- 06-2012_15: 3
1 \ 2 3 ) 6 7 \



m

1 3 5 7
1V5_VCC 1V5_VCC
1v5_vce P D> 1v5_DDRO
c248 251 | 252 | 253 | 254 | 255 | C256
100nF: 100nF==100nF==100nF==100nF==100nF==100nF
16V 16V 16V 16V
1v5_vee P D> 1v5_DDR1
PL1
g PL4
[T}
W ops
D :
g PL2
u4 1V5_DDRL
MSDBVBI9BX Y
DDRO_A00 A_DDR3_AO @ B_DDR3_AD DDR1_A00 .
DDRO_AO1 A_DDR3_Al B_DDR3_A1 DDR1_A01
N DDRO_A02 A_DDR3_A2 B_DDR3_A2 DDR1_A02
DDRO_AO3 A_DDR3_A3 B_DDR3_A3 DDR1_AO03 By e Egze 22088y e
DDRO_A00 A0 TN @ 0 © @ N @ ¥ LD © M~ © & DDRO_A04 A _DDR3_A4 DDR3 B_DDR3_A4 _A04
DDRO_AO1 A BRRB8R8888 gggggggg DDRO_A05 A_DDR3_A5 B_DDR3_A5 DDRL_A05 DDRL_A00 AD TN O Y0 O~ ©® NSO OO
DDRO_A02 R >>>>>>>> gggggegg DDRO_A06 A_DDR3_A6 B_DDR3_A6 DDR1_A06 DDR1_AO01 Al § § § § g g g g g
DDRO_A03 A3 DDRO_AO7 A_DDR3_A7 B_DDR3_A7 DDR1_A07 DDR1_A02 A2
DDRO_A04 A DDRO_VREFDQ DDRO_A08 A_DDR3_A8 B_DDR3_A8 DDR1_A08 DDR1_A03 A3
DDRO_A05 A5 DDRO_VREFCA DDRO_A09 A_DDR3_A9 B_DDR3_A9 _A09 DDR1_A04 Al VREF_DQ L DDR1_VREFDQ
DDRO_A06 A6 DDRO_A10 A_DDR3_A10 B_DDR3_A10 DDRI_A10 DDR1_A05 VREF_CA |8 DDR1_VREFCA
DDRO_A07 A7 DDRO_DQLO DDRO_A11 A_DDR3_A11 B_DDR3_A11 DDRI_A11 DDR1_A06
DDRO_A08 A8 DDRO_DQL1 DDRO_A12 A_DDR3_A12 B_DDR3_A12 DDR1_A12 DDR1_A07 pqLo fE3 DDR1_DQLO
DDRO_A09 A9 DDRO_DQL2 DDRO_A13 —————ELL | A DDR3_A13 B DDR3_A13 |-E2L P DDR1_A13 DDR1_A08 paLl EZ DDRL_DQL1
DDRO_A10 A0/ AP DDRO_DQL3 A_DDR3_A14 B_DDR3_A14 |-D23 DDR1_A09 pQL2 FE2 DDR1_DQL2
DDRO_A11 ALl DDRO_DQL4 DDR1_A10 DQLs |E8 DDR1_DQL3
DDRO_A12 A12/ BC DDRO_DQL5 DDRO_DQLO A_DDR3_DQLO B_DDR3_DQLO DDR1_DQLO DDRI_A11 DQLa B DDR1_DQL4
DDRO_A13 A13 DDRO_DQL6 DDRO_DQL1 A_DDR3_DQL1 B_DDR3_DQL1 DDR1_DQL1 DDR1_A12 DQLs B DDR1_DQL5
DDRO_DQL7 DDRO_DQL2 A_DDR3_DQL2 B_DDR3_DQL2 DDR1_DQL2 DDR1_A13 pQLe &2 DDR1_DQL6
NCL DDRO_DQL3 A_DDR3_DQL3 B_DDR3_DQL3 DDR1_DQL3 pQL7 L DDR1_DQL7
NC2 DDRO_DQUO DDRO_DQL4 A_DDR3_DQL4 B_DDR3_DQL4 DDR1_DQL4
NC3 DDRO_DQUL DDRO_DQL5 A_DDR3_DQL5 B_DDR3_DQL5 DDR1_DQL5 pQuo B2 DDR1_DQUO
NC4 DDRO_DQU2 DDRO_DQL6 A_DDR3_DQL6 B_DDR3_DQL6 DDR1_DQL6 DQUL g DDR1_DQUL
NG5 DDRO_DQU3 DDRO_DQL7 A_DDR3_DQL7 B_DDR3_DQL7 DDR1_DQL7 us DQU2 DDR1_DQU2
NCS H5TQ2G63BFR- PB DDRO_DQUA Qs 22 DDRL_DQU3
DDRO_DQUS DDRO_DQUO A_DDR3_DQUO B_DDR3_DQU0 DDR1_DQUO H5TQ2C—}63BFR- PB Qs |2 DDR1_DQUA
DDRO_BAO BAO DDRO_DQUG DDRO_DQUL A_DDR3_DQUL B_DDR3_DQU1 DDR1_DQUL DQU5 DDR1_DQU5
DDRO_BAL BAL DDRO_DQU7 DDRO_DQU2 A_DDR3_DQU2 B_DDR3_DQU2 DDR1_DQU2 DQues |B8 DDR1_DQUG
BA2 DDRO_DQU3 A_DDR3_DQU3 B_DDR3_DQU3 DDR1_DQU3 pQu7 |23 DDR1_DQU?
DDRO_DGSL DDRO_DQUA A_DDR3_DQU4 B_DDR3_DQU4 DDR1_DQUA
K0 DDRO_DQSLB DDRO_DQU5 A_DDR3_DQU5 B_DDR3_DQU5 DDR1_DQU5 DGsL_o |3 DDR1_DGQSL
oK1 DDRO_DQUG A_DDR3_DQU6 B_DDR3_DQU6 DDR1_DQUG DQSL_1 DDR1_DQSLB
DDRO_DQSUB DDRO_DQU? A_DDR3_DQU7 B_DDR3_DQU7 DDR1_DQU7
CKE DDRO_DQSU pGsu_1 [ BZ DDR1_DQSUB
DDRO_CASB A_DDR3_CASZ B_DDR3_CASZ DDR1_CASB DQSU_0 DDR1_DGQSU
cs DDRO_DM. DDRO_RASB A_DDR3_RASZ B_DDR3_RASZ DDR1_RASB
DDRO_DMU DDRO_VIEB A_DDR3_WEZ B_DDR3_VEZ DDR1_VEB o |EZ DDR1_DM.
RAS DDRO_DM. A_DDR3_DM. B_DDR3_DM. DDR1_DM. ow |28 DDR1_DWU
CAS LKL DbRo_coT DDRO_DWU A_DDR3_DMJ B_DDR3_DWJ DDR1_DVU
VEE DDRO_CDT A_DDR3_CDT B_DDR3_CDT DDR1_CDT oot KL oori_oot
r'I NI <VJI wl mI LDI ’\I OoI 0’I S)'I ::I cr\:I SJ ; g gj gj g ’C\)J gj g DOR0_BA0 A-DORS_BA0 BD0R3_BA0 DOR1_BA0 N HNM S0 © N~ O
RESET p'n'nun'n'vunanvnnn aaaaadnaa DDRO_BAL A_DDR3_BAlL B_DDR3_BA1 DDR1_BAL AN T OO ~D o S oS 0o dddood
2Q L£LLLLLLLLLLY LLQLLLLLE DDRO_BA2 A_DDR3_BA2 B_DDR3_BA2 DDR1_BA2 'nlo'n b n'nndnnn RRBRR AR ARG B
DDRO_RESETB A_DDR3_RESET B_DDR3_RESET DDRL_RESETB R421 L LQL2QLQLLLLLL LVLYLLLYYQ
2ud3NeEeyede 88y e DDRO_CKE A_DDR3_CKE B_DDR3_CKE DDR1_CKE 240R
DDRO_CK A_DDR3_MCLK B_DDR3_MCLK DDR1_CK dslNegegfel =a8s8ess
DDRO_CKB A_DDR3_MCLKZ B_DDR3_MCLKZ DDR1_CKB
DDRO_DGSL A_DDR3_DQSL B_DDR3_DGQSL DDR1_DGQSL .
DDRO_DGSLB A_DDR3_DQSLB B_DDR3_DGQSLB DDR1_DQSLB _L
DDRO_DGSU A_DDR3_DQSU B_DDR3_DQSU DDR1_DQSU
DDRO_DGQSUB A_DDR3_DQSUB B_DDR3_DGQSUB DDR1_DQSUB
VEST EL | PROECT NaVE : 17mb95 A3
SCH NAME :02_MSTAR_DDR3 [T sHTl0
DRAVN BY :ALP KI RAZ- BARAN GUBUKGU qe- 04-2012_10: 5
1 3 5 7 \




1 2 3 4 5 6 G 7 8
c Place these resist
1
R21 V20 ® close to MSTAR
— " NAND_ALE T POMLD[ 0] / NE_AD[ 0] |20 PCVNANDDO 5 R elole 100nF
NC2g 48— NAND_WPZ NF_\ViPZ PCM D] 1] / NF_AD{ 1] PCVNANDDL It olErIE 16V
NAND_CEZ Y20 | N cEz PCM D] 2] / NF_AD{ 2] |AB21 PCVNANDD2 - 2~ CN1O
Ne2g |47 NAND_CLE AQL |\ cLE PCM D] 3]/ NF_AD{ 3] |AEL7 PCVNANDD3 S
a6 NAND_REZ P21 | \r REZ PCM D] 4] / NF_AD{ 4] |-ACL8 PCVNANDD4 E eHTXPg . 111D+
NC27 |46 NAND_WEZ fgi NF_VEZ PCM D] 5] / NF_AD[ 5] ﬁig PCVNANDDS S )
NAND_RBZ NF_RBZ PCM D) 6] / NF_AD{ 6] PCVNANDDS . S ETH.T™NG ™
nezs 145 P20 | e cEZL POM D 7] / NE_AD{ 7] |ADL8 PCVNANDD? Pl ace these capacitors S A
R883 close to transfornmer ® 3 et
11 or 144 dPov NAND_ D7 AA21 PCMAO speed nets, except for the o
R882 - CI / I\IAN CM A[ 1] Y22 PCMVAL chassis ground. o 4 | R+
1706 |43 qFCM NAND_ DS peM Al 2] |-R20 PCVA2 Also keep traces short and .
a2 RB81 PCM A 3] ‘gg PCVA3 route as matched length 5 1 ro
1106 { PCM_NAND_D5 PCM_A[ 4] PCVA4 differential pairs. Do not place 3
AA22 P P 2 6
. F;858£ U4 POMLALS] 107 PCMAS any parts or traces under the < RCT
[75R] {d PoM NAND D4 PCM_A[ 6] ABLE PCVAG transformer. — 7
0 MSDBWBIBX  Pov A 7] POMAT - — na1
Ne25 40 2 PCM_A[ 8] /;II\EZZZO PCVAS o .
SPI_CLK SPI_CK PCM_A[ 9] PCVA9 -  — L
NC24 |39 SPI_DI B2 | sp i PCM A[ 10] |ADLY PCMALO 2
SPI_DO| Bl {sp_po POM Al 11] |ABLY PCMAL1 I ETH GRND—{[510R——2{ &re
NC23 |38 - @ 1 1ESTL PCM Al 12] |AB20 PCVAL2 R134
L u13 a7 —C Isp_cz PCM A[ 13] |AC20 PCVAL3 F52 TP320—¢ |71° GR-
3va_nanopPp——21&) voou voD2 |31 3v3_NAND _lo POM A 14] | AE2L PCVAL4 2V5_VCCy—— .
. | Nanp128- A § SR yugio7 | cofTHVELD—(1oR— 21 v
VSSL vss2 |36 POMIRANIFAS — gprov RA 100nF R137
PoM £ N JAD20 POME 16V 16V | e L B
14 I noy Ne22 |35 PCM | ORD_N ﬁgig PCM ORD
PCM CE_N PCMCE |713
15 I nero ne2 |34 PCM VE_N ﬁg’g PCMAE sror
@ POM DN |RBL9  gproveoe |714 SHLD2
nanD_cLEp——28 ] a nezo |33 ’(BI PCM RST |21 PCVRST
. ) RB79 @ PCM REG N |AA20 PCNREG
NAND_ALED—— AL 1108 |-32—{75R |——<] PV _NAND_D3 & oM T onR N |-Y18 PCM OWR
R878 POMWAIT N2 Growmwl T 9 3
nanD vezD—8 ) w 11023l {75R < PCM NAND_D2 o2 a
R877 17}
NanD_wez p——2 ] we t/o1 |30 [75R <] PCM NAND_DL in_:l F15 T
R876 5V VCCD _ _ L — ° ° DO PVR
(VS - lil o¢ _
20 Ineu 1100 22— 75R —<] PCM_NAND_DO TAR SPI FLASH —/ g8z °0R %Lc’ _Lca . &9 |, C100
" ’5 o 1N5819 1 Oas % S=—% 10uE= 10G/= 100nF
—= etz NCL9 |- g —FK}——<3va_sTBY '%:...—“ll“—l NIU IlOV C1ov | 10V
3V3_STBY D5 23
22 I nc13 ncis |27 < - 5 98 gssS
o~ P! »—"—I
o] R590
-23 I nc14 nc17 |26 3%& T—« 100nF v R316 R317 g 3R C
12V_VA . : . : Rl |
24 | \a1s neie 125 R507 j WZU51L0512 "—mv'-'-_”m—l _VCCP—{ 47k |- ‘ [47k | TsomPD—2{ Rt |-—P>Ts0_o8
spl_csD——[33R|—4 s R242 N Tsopa Pp——7 Re 12— PTso_m4
e T - (551 ) B -
sl _poD 2o wops R509 : Tsoos p——2{ rR3 [B—»Ts0_05
7Y DA SPI _CLK R585 5 4
51 3V3_NAND TP1150 G\D Sl OTP110 33R Tsops D—21 R4 [=—>TS0_D6
3V3_VCC — . . . TP1160——o — 8 1 -
D — D tsisDp—3 Rt —PTS1_D5
22uF  100nE291 100nE292 R505 TP117 R589
21067 16V FLASHVPD—{33R |—¢, D TSOVLDP——71 R2 2> TS0_VLD 33R
o 6 5 Tso07 D——2 Rt 2——DTs0_b7
R152 Tsio7 Pp——2C R B——PTs1_o7
3v3_sTBYD—{ 4k7 — 5 4 TsisynePp—— Re [ 2——Ts1_syne
Tsio6 Pp——2{ R4 |4 PTS1_D6
TsioPp——28{ 3 [B—pTs1_mo
10 TsipLPp——2{ R4 |4 PTs1 D1
poveD2 < qPov co2 R588 D
33R
re77 Regd CN9 j— L prso_swe  TsimDp——28 Rt B—PTsi_m
1
pewvNanDD2 P——2L Rt FB——]> PeM NAND_ D2 povs D——L Rt [B——> PoM A6 | e 56 g 5% mg B‘Z 2 PTso_Do TsimPp— R [2—pTs1_D8
pCwvNANDDL P——2{ Re [ -——> PCM NAND DL P’ D——2 R L—P PoM A7 TSO_D4 381 4 PCM_NAND_ D5 B PTso_b1 Tsia Pp—28 3 [B—PpTs1_ms
TSO_D5 395 PCM_NAND_D6
pevNANDDO P——21 R3 [ &——> PeM NAND_ DO PMRA GF—3{ R3 (6 Jrom I R TS0_D6 20) 6 PCM_NAND_D7 St Prso_m TsivioPp——2{ R4 [4—Pps1_wD
4 5 4 s 3v3_veeh TS0_D7 a7 PCM_CE
povoD—4H R |5 PoM A0 povaL2 P—— 4 R4 2> POV AL2 R76 42218 PCM_A10 11
43(9 PCM_CE
R578 PCM_| ORD R84 447110 PCM Al1 dc _PwR RESET Ts1_ppo] |ACL4 TS100
L BR R583 PCM_| O/R . 4511 PCM_A9 Ts1_p 1] |ADL4 TS1D1
PCMNANDDS P———1{ RL F2———]> PCM_NAND_D6 L 38R 3v3_veeP TS1_SYNC 46 Y12 PCMA8 <[ Ts1_D 2] jAEL4 TS1D2
) ; poweED——L R B—P PoMwE R716 TS1_D0 4713 PCM A13 5 XIN TS1_D 3] |ADLS TS1D8
PCVNANDDS P——+5{ R2 H——> PCM_NAND_D5 ) ; 3v3_veeh TS1_D1 48 (14 PCM Al4 Xout Ts1_D 4] |ACLS TS1D4
5 . povaLsD——2| R H—— > PoM AL4 R735 TS1_D2 4915 PCM VE TS1_D 5] |ADL6 TS1D6
pcvNANDDA D——21 R3 >——> PCM NAND_D4 TSl D3 50 o Drov I R Ts1 D 6] JADLZ TSiD6
povaLsD——23 R3 [B— > Pom A13 o _PWR 51 IRIN Ts1_p[7] |ACLL TS1D7 E
4 5 - -
PCVNANDDS [>——2{ R4 |>—> PCM NAND_D3 52 TS1_CLK | ACL6 TS1CLK
povsD——4 R 15— P PovAs TS1_D4 53 TS1_VLD | AELS TSIVLD
R579 C378110pF TSI D5 54 TSL_CLK U4 Ts1_Sync | ADL3 TSLSYNC
33R
1 2R g R582 TS1_D6 55 " "
poval p—L R [B—P PoM AL L3R 50V TS1_D7 56 Sov MSDBVBIBX Tso_ojo] TSO0DO
5 . povoPp——rR1 P—P Pam A9 TSO_CLK 57 = TSo_Dj 1] |AALY TSODL
o2 Dp—2 R —P PeM A2 5 , PcM RSTD———1 58 nc DDCA_CK/ UARTO_RX TS0_Dj 2] |AALG TSOD2
5 5 pcoM orDp———4 R —]> POMIOR PCM VAl T—— 59 UART- TX- SC R4_1 DDCA_DA/ UARTO_TX Tso_p[ 3] |-Y13 TSOD3
povsD—2 R 16— P Pom A3 5 . —{60 gi UART3_RX/ GPI 054 TSO_D 4] xﬁ TSOD4
4 c pevallDp—2 R P—P> POM ALl w[o] POMREG 61 —P24 | UART3_TX/ GPI 065 TSO_Df 5] TSOD5
PeVREGD——4| R4 [5—> POM REG . s 83| Tsowo 62 TP209O——— Tso_D 6] jABl4 TSOD6
poED——24 R 15— P Pov e TSO_SYNC 63 TP210 O— TS0_D 7] |RALS TS0D7
R580 TSO_DO 64 TS0_CLK |ABLS TSOCLK
L BR R581 a_PWRp TS0 D1 65 SYs_saL R24 1 pper oK Tso_vLD |-Y15 TSOVLD
PCMMI T G—L Rt B——PcmwAI T L BR TSO0_D2 66 D2 SYS_SDA R25 | pbcr_DA TSO_SYnC |-Y14 TSOSYNC
) 7 pcM ocROD—— R1 P—> PCMIORD PCM CD2 67 c _PWR
e Pp—= R H—P PoM A4 68
5 povalo ——2| R [ T——> POM ALO <
pcvas D——2{ R3 LD PCM A5 §§ F
povEp——3 R 18— P PovmcE
PCVRSTD——2| R4 [°— > PCM RST 3v3_vee P
PCVNANDD? ———3 R4 |5 POM NAND D7 3v3_veeh
VEST EL | PROECT NaVE : 17mb95 A3
SCH NAME :03_Cl _ETH NAND ‘T. SHT:10
DRAVWN BY :ALP Kl RAZ- BARAN GUBUKGU d3- 04-2012_10: 2
1 2 3 4 ) 5 6 7 \ 8



1 2 3 4 5 6 7 8
C109
220nH s73 Iﬁ\—‘ N
n DI G TAL_| F_FD—O—O—IJ—D| F P T2 g é g é
5 100nF10V Q Q ~
e e DR INP 572 c108 IS IS ’_‘8 N~
DI G TAL_| F_rb—o—o—”—b| F_N.T2 N o o2 =oh Q
Pt \ 100nF10vV o 8, % 3 < [
- — 9’8 Lo o &
& RE_INN 2 I = 9 s 8 g
& AN|E o N = << S S A
§ < 2 l Z Z
n u &) ol ol
z S
w w
1 Bl
| 2C Addr ess**pj n49
High : D2 g o ~ o w o ® o o o o o ~ © w < o
|E AGC S100 T00R ND | F AGC Low : F2 %) A I T (AR I A A I o | B 1 o I o 1| B o T ]
a =z 24 MT\KZ YSTAL - w o w o T S 'é Ng N 2 & 5‘ Y% g 9 s74  FLASH W_T2
{ { [0 2 < © gg 3v3 vee D GPI 0] O o 4o X ™ =) o g 8 o Pl g 11] 32
z =z g g 2 I}J 3 =377 3 =9 ‘ RO51 5 O 6 ~ 2 8 6 S R
| | 1 ﬁ 4 -~ > x
BB > > £ —] 3v3_VDDP 50 | voor_a @ § < § & § vooP_3 31— 3v3_voop
g g X1 O ose To Concept IO ose To Sl 2156 51 < < < < 30
1v2_voop——=+] vboc 3 vooC 2 F2——1v2_vDD
52 29
—— 32 aw.10 awns 22—
< o o o o o o N r -I -
SH1L 3v3_vooPPp————22] vboP_5 VDDP_2 48— 3v3_vDDP
8 = z 9 ¥ £ 7 o| I N B
IA GNDL = | | (:F) | | <—‘):l 5:‘ XOUT | 16 — — — _54 | | 20M_SCL GPlo2 | 27
b e 88 EK A
A & BoLK 15 5511 20m spA w_z|® Psp s
| —— R TUNER VDD L 56 | rF AC ul7 sPl_Doj25S— P spi_po T2
S99 S213
Sov -28lario uis DLIF_P DDGTALIFP IF_ A T2 ——o—o—3T4 1 F acc MSB1231 sPl_D 24— Dsp_p_T2
p w -7
29 BL == 58 23
|—"7 I NTB S| 2156 DLIF_N =SS Ne |7 G\D 11 T2 DEI\/UD SPl_OK|E— P sp_ck T2
c1 30 S98 H 59 22
TUNER RST  R187 RSTB ALIF_P DIGTAL_IF N 1v2_vooPp——32] vooc 4 o1 22
D
R196 M a4 8 8 VvooH 3va_voorPp——5%] voor_6 a\D_4 214|
o o RN
ava_vee sip—32{ voo 1o g g 5 g o g LW ALIEN 61 &b 12 vooc 1 20— g 1v2 vop '57?
R379
5 B 3 S & 2 d — 62 19 4
_ I 2CS_sCL G\D_3 I
s83 © R I I B B R380 S 9 N ™ ¥ 5 © K E
TUNER SCL - TUNER_SDA>— 47R |——83 1 2cs soa T T ¥ T T T ¥ T voop_1 H8 —— 3va_vooe C
- 12pF 3va_vee S| D_I F_AGC T 29 EKE k& . °&% & EF k%X E B 76 Y
@ NC: 1100000( R 1, W 0) 3v3_vee B { 10K | saleriqa @ 3 é\ é\ é\ é\ S g é <1C1:| a:| a:| a:| 8 W 3 Reserz |7
s89 @, & R252 o0 ¢ ¢ 3 g g g |
TUNER_SDA I—! 8 V3_VCC_s| — o 25=—=9
12pF C > 80 o o @ < o o ~ © o 9 o & @ I 19 9 S I -
>
2 s82 TS1_SYNC(
R526 P
F65 TSL LDG—33R—
=== . . . D 1vs Ve s R527 33R D Ts1_oLk
1V8_VCC_TUNER 60R C156 _L C155 % 8 RN R525
1n2F == 1n2F (I 1 o | w
UVL11111417 50V 50V > § 38 2 Loy
_F164_ TP1110-— & - 8T
3V3_Vccbﬁ3 IN out . . D 1v8_vce TUNER 3V3_VCC_TUNER _F68_ pinia  pind 3V3_VCC S|
o | wl] A vour NLmLL_Las . o . . _
9= ol =283 2= 100k 60R _L Cl54 8 & 8 8 5 8 8 B
© — 1 4 o 63 16V 1n2F ‘—c‘ ‘—c‘ ‘—c‘ ‘—c‘ -—cI -—cI -—cI -—cI
2= 50V 2 g g g 22 22 D
T - OPTI ONAL RESI STORS
. 1 47R | I pi n20 pinl9 pi n10 pi n32 pinl
U g ek %
(o) (o) (o) lo
F165 . M tpir2 FErREE . v s 16Vjcies [R5 ol 5
—_— . . - FF =
5V_VCC R s L aut P 3v3_vee TUNER SESGR; Al 16\! 7nF ve | R \OM \Yeo Wl .
< | & ] Aam vaur i L o% 9 vea_RD> ¢ i é 96 | R NoP 16V cie7 L3
N S 100nF M G NOM CVBSO “44 RS SC_CVBS_I N
8Ts 1 |4 g 38 @ 16V v oD REGA 337185 TN peyvey cvest |6 4701 Clogeag SAV CVBS
S 22 > AVDD25_ADC - RS %84 16V._V2 | g \om CVBS2 4”“ hv—_—%ia R518 SC R
: 83 7nF_v3 AB5 47n || €198 D
09 v Bp— R59%56 33R] o r%lev vi ] B CvBS3 270l [33R]—t DVD_CVBS
o {100R}—{68R}—] VeA G | acL | Sy
RA07 VGA_HSNC A | HeYNo W CVBS0_OUT
VGA_VSNC Sov VSYNCD cvesour1 |44 C106 570
cvBsouT2 |AEt |—o—o—4)| GTAL_IF_P
SoR ﬁ,gwo IFiyprnepa | ® © AEG 100nF
R597 RINLP 1P
sc.rD g2 Mov o [0 wa o [ 205 1ov E
7nF | B MB
IlBV anz | & MP DBV\BIBX AD7 b | s71
BI NIM VI Fp |-ADT GTAL_IF_N
7nF_v2 AC? - -
o |28 vi DEOR|E ’
SC_CVBS I N 16V 2232 NL Acs
329 1nF A3 s siFp |4
sc FB P VSYNCL SIFMpADE
7nF AA8 AC5
68R It RI N2M | FAGC D1 F_Acc
PRIND——— R600 @oollle;){rLF Y7_| R nop RFAGC |25 R364 -
- 63R |-R5 M G N2M 100R
A ’ 7nF Y6 nc
T2 DEMOD SPI FLASH v_IND G nep
1N5819 - 16V _AB6 1 g npm TGPl C0/ GPI 073 |-ADS
S Q 7nF_AA6 AD2
by « 4¢<]_43v3 vee _F18_ PE_IND r% BI N2P TGPl O1/ GPI O74 |-AD2
E E D14 1v2_veep D 1v2_voD YN 16V_AS | soq ne TGPI Co/ GPI O75 |28 TUNER_SCL
O Uil "—‘l_"m—l InF —AB8 | psynee TGPl 08/ &Pl 076 |-AES . TUNER_SDA
MX25L512 NS G327 -
3v3_veep 1 s Y N C105 o
SPl_cs 2P cs#  vec R332 —® u—l 3
SPI_DO_T2 2)so  moLDs |2 [4k7 |d0onF1ov F
I o 31w sck}é SPI_CLK T2 '
FLASH_WP_T2 P N l 23 o) s > SPI_DI_T2 3v3_vee P
Efe) PR Y
oo L oTP119
NN .
Ig;; VESTEL | PrRECT NaVE : 171D 95 A3
SCH NAME :04_TUNER T2_DEMOD ‘T. SHT:10
3v3_veep
DRAVN BY :ALP KI RAZ- BARAN GUBUKCU 47-03-2012_16: 58
1 2 3 4 ) 5 6 7 \ 8



A

1 2 3 4 5 6 7 8
[ 20V 19 l 30069495 AP2111 ??? L m]_
ava_vect— 1817 — P> u21 TP720— 2E_LK oLk
_ 3v3_VeC LML117 O—l BET S ST 58
3V3_STBY ——| 16 | 15 | — P> 24V_VCC AU 5v_STBY 3N our |2 . .. P 3va_sTBY m A
2o P m e e DC1 h @
iy 2 N 50V x x 50V
12V_STBY—— 14 [ 13 —]»12v_sTBY glﬁg i - §g Ig I 18?;”: 3V3_STBY Sov @E‘é é@ Sov
50V
[=2]
12v_sTBYd—— 10 | 9 ——P»5V_STBY R394 23 R644 m/ mg
1207 S0V
|7 87 —DMING 4n7F
B o o N ” I
1 6| 5 —<BAcku GiT_ov oFF g33 C1208
: STBY_ON/ OFF 187 460 s 3 a8 8 2 p8g g e
43 over_gi n3 10 1ouF 16Vl 1en 5 s 285 % 3 5 EN3 | 16V
_ LR, VI N1 ey 1ey  47nF 4 2 47nF
2] ower pinl L >%, qsTBY OV OFF_NOT 1z Bst BsT3 lo—F——— VI N3
CN3 P28 205 €207 60R
S8 12v_vecP *~—o ={ VN VINS | _ qi2v.vee | |
24V_VCC_ AU VOUT1 60R Fg0 8T8
LX1_0 LX3_1 ~ | B
s . _
L38 TFl 60R 3v3_vee | B
15 LX1_1 TPS65251 LX3_0 fzg—* -
5] Lx2.0 uUl19 aD_2 |55—] ou63 o1
u
oe  power cabl e 7 Lx2_1 VIN2 |57 16V 16V
20— Ses VN VIN I |53 -
3va_veCcqq— 4 | 3 —PD3vs vee azﬁu—ﬁr BST2 VINO |5 —12V_VCC
F58
3va_STBY | 6 | 5 | >24v_veC AU INVERTER SOCKE . Hl_“;é‘\f_w e g % N %\ S g > > 9 aot ]
o8 c461 AnTE 2 4 2 9%9 6 2 & 2 %] C1189 Elgo
12v_stTBYd—— 8 | 7 ——Pr2v_stBY s5 10 50V = 10uF
1 . oo« 12V_veC 16V . N 16V 1OUF | 16V
sv.vec— 10 9 —Psv.vee J—owsa M R645
Fs4 ene 88
12v_sTBW—— 12 | 11 —J»5V_STBY iA%I—lev—' W ! 480 o LOuF
w © 6
14 ] 13 DI MM NG P51 —
' ! VI N24 o i L e ©
1615 — <pacuiam_ov orF E>3 50V o 4uTF
. |
D W NG E|3 10v
I 18Y17 power _pi n3 3 |
—
oo ower i Nl PBACKLI GHT_ON OFF E
I o 2k =3 5
~ o g 3 4
e
[l ~
NC £
S91 E
L mz STBY_ON/ OFF 0
$90 ) o5V vCa
s81 STBY_ON/ OFF_NOT MOSFET_CONTROL o o L Cl37 |, Cl38
1V25 VCC PROTECT ——o—o—1] 220uF== 220uF
—_ R45 A 8 6V3 6V3
W SAT 5V_VCC D> STBY_ON OFF » |S o ne
R81l 2 Re12 60R 88
POK " G\D 3V3_VOCP— s 2¢ 3fuin  var|® 3 iov R P 2v5_vee =
u1s Fes- o | w TP108 N >
EN FB svvacp——ogo—e{vaiL  ncft =32 4
APL5910 [eik.. N —_—
VN vour |84 1ov . P 1v26_vce 10uF
2 | u TP107 L ov
VONTL N> =32 3v3_vCC
o | ~®
c
10uF
L tov @ Q7
g > TPS_ENABLE qSTBY_ON OFF
R164
5V_STBY 12v_sTBYP
W g STBY_ON OFF_NOT
ko o 32 s15 8
—e a =
N
ADAPTER SOCKET IS~ Fs2 T E
ge Fa _ — o 12v vee
il O [N 12V_VvCC : : 12v_steYD 7A 32VDC
60R © an
©o | rvw N g3 OR —
@ al ¢ — 12v_sTRYp— == So
2 o3 . B 60R  C131 g8
38 R49 22uF = o I
W ADAPTER zf IS L 12v veeb 2 16V — —
—e =
g o~ o . 12v_steYD
= » [¥
g8 g TPs_ENABLED . S\M
= & o VIN -~
T .
K2 P35 e T Fsi vesp—2| vkB VST H'
qo o ] . o« D 12v_sTBY TPS54528 1
A IOTP34 gl 7A 32VDC lvrees  sswifé
<<
38 L prviw cizs —2] vss aw |5
Ll e— & as 1uRs, w F
a BC848B 16\WN g
o o o - L 3] oo
S 12V STBY TPS54528
g VEST EL | PROECT NaVE : 17mb95 A3
” SCH NAME :05_POVER [T sHTl0
DRAVWN BY :ALP Kl RAZ- BARAN GUBUKGU de- 07-2012_14: 58
1 2 3 4 ) 5 6 7 \ 8



vs]

[

FHD 50Hz 3D FFC

OPTI ONS TABLE

PANEL SUPPLY SW TCH

F30 w C140 @
I ~ “o 3V3_VCe S 100uF =
33 S 2223599 60R 8T S5 T iev
g'g' &2 g' &2 g'g'g'g'g'g' g' 12v oo T T DPaeL_vee) A
oazZzaozZz !IX oazZzoza 2z oazaoZz XIXI azozoZz -
| 3 ) "4 | 3 h o fo
< T MM NN 4 -HO O <t T mm NN - OO
| (B [ L | (IR e o v~cIN e - NP DN N L o
NNINN NINI NN NNININI HHIHH HIH HHHHHHI %
X XXX XX XX XXX X X XXX XX XX X X X X p I
FEFFE FFE EFRERFEEFE FEFFE FFE FEEFFEF §8'
\AAAAAY
vYwwy vw 2
PANEL_VCC> !
® ® 00 ® e ® ® 0 0 00 ® e 00 ® e ® ® 6 0 0 0 N H
8 | L1
 @jBzlzls/sel3]el); |7l = lelol<l=-2 LG BASED 30070519 :
©
N ON-HO L —
33222 L L
E| E| E| E| E| E| T
5668656 | L JPANEL_VCC
81| [[]] ] ] | B
> ﬁ PANEL_VCC_QV OFF P
" BRelzlses ez BR s R R RN RN R R RN AR e el 2 SAM BASED 30070519
—— —— —— —— —— ——
11 11
19" TO 22" DOUBLE LVDS FFC OPTI ONS LVDS OUT
§ 3 oz oz 978
dl E o Z é é oz oz oz e Z é é A VSDSVBIBX
3] 3] ~N ~N - - o o [32) 3] ~N ~N - - o o
é Ejl o d W W A PN o WA e @ Lveop |23 D8_TX B 0_P
o | | | | | | | | | | | | | | | | | | | | u24
X X X X X X X X X X X X x X X X X X X X LVBON D8_TX_B O_N
v F £ FE FE EFE FE = = F FE FE FE E FE F F FE EFE F £ Lveip |25 D8 TX B 1 P
! LVBLN |24 D8_TX B_1_N
[ | ¢) Lveop | V&5 DB_TX_B_2_P c
o s LVB2N ‘\’(\Sg D8_TX B 2 N TX_1_0_N TP88 TX 2 0_N TP80
dlafo|ls v lol~r]|lo|lolgld N2l lvlelIn]|2l2]l2I2lI2I3I2lelNI®l2]8 LVBCKP DB_TX_B_CLK_P TX_1_0_P TP87 TX 2. 0 P TP78
M ATATATATAATATATATAZATATATATATATATATAIAIAIAIAIAIAIAIAIAIAL 12v vocp— 54 - D oP_PI N0 Lvearkn |- ves D8_TX_B_CLK_N ™1 1N P86 T™X21°N P77
- s53 LvB3p |[AA23 D8_TX_B_3_P TX1_1_P TP85  TX 2.1P P76
12v_vecPp—0""0—— > OP_PI N41 LvBaN |Y24 D8_TX B_3_N TX_1_2_N TP84 T™X 2 2 N TP75
LVB4P | AA25 D8_TX B 4_P T™X12P TP8Z  TX 2 2 P TP74
W(GA FFC LVB4N | AA24 D8_TX_B_4_N
o Z 15 6“ TX_1_CLK_N TP82 TX_2_CLK_N TP79
“ ~ a =z VAR a =z o =z o =z o " Lvaop |AB25 D8_TX_A 0_P TX_1_CLK_P TP81 2 CL TP73
=] | | | | | | | | = TX— K_P
§ z g 5 2 2 ml ml dl dl NI NI HI HI OI OI g 2 2 LVAON ﬁgg D8_TX_A O_N
{5 BEss FF O FE OAE O EE O FE g8 Ry T SRt PO p ot mee s g ot
3 YYYY YY YY YY YY YY YVY L [ AR oTcA R DCLAND—OTPeE  TCoa Np—OTRST
SAM Y LvA2N |AC24 D8_TX_A 2 N TX 1_4_P P69 TX 2 4P P62
LVACKP | AE24 D8_TX_A_CLK_P
LVACKN |AD24 D8_TX_A_CLK_N
e o o o o o o o o o o o o o e o o 8 LvA3p | AE23 D8_TX_A 3_P
(6] o LVA3N jAC23 D8_TX_A_3_N
< e ] Lvagp | AC22 DB_TX_A_4_P D
=1 ||| ]|w]|e@ Llowlololalalels|w|leol~lolo ||+ Z AD23 D8 TX A 4 N
5 Al BN R W WL W W W FHOAAAA AT AHAA AT AR A AT AT NP q A9 q o~ A A q &P a LVA4N — AT
v
>
[§)
9 Ty
LG"' HxNxmxwxmxwx'\xwxmxax:‘xﬁ‘.xﬂxiﬁxﬁxﬁx’;x@.x&’.xgxnx%x&xﬁx&x&x&x%x%x%
5 AN AN AN N NN N NN NN NN AN NN NN NN NN N NN NN TN
R854 3v3_vecD—e
F209 OR S64
90R DB_TX A OND—4TRT L P TX 10N D8_TX_B 0_NP Omnno— P TX 2 0N E
4 1 :
D8_TX_A_O_ND FRL D TX_1_0_N D8_TX_A 0_PP rR2 DN Tx 1 0P D8_TX_B_0_PP o5 N TXx 2 0 P R18
D8 TX A 0_P e 2 BT 1 0P RB55 : : H@ s
F198 PR S94
90R D8_TX_A_1_NP RL D TX_1_1_N D8_TX_B_1_NP ogrgo—PTX2 1N C124 :
D8_TX A I ND—A4TFre X P TX 11N D8_TX_A_1_P rl2 Brxi1p e TX B 1 Ph 2% Btx21p .—"7
D8 TX A 1P 2 BT 1 1P RE56 220pF
F199 PR S96 50V
90R D8_TX_A_2_ND RL D TX_1_2_N D8_TX_B_2_Np oggeo—PTX 22 N ’
D8_TX A2 ND—4TFre X P TX 1.2 N D8_TX_A 2_P 2 Brxi127p e TX B 2 P o> Btx22p
D8_TX_A 2_P e |2 X 1 2P R857
F200 PN s101 BACKLI GHT_DI -
90R D8_TX_A_CLK_NP RL D TX_1_CLK_N D8_TX_B_CLK_N[ Seg7o— P TX 2 CLK N
D8_TX_A CLK ND—47Fre L P»TX 1_CLK N | D8_TX_A CLK_P rl2 B axke D8 TX B 0K P 020 KTX 2 0K P
D8_TX_A_CLK_P 2 BTx1iake RE58 MEGA DCR I N R16
F202 PR s103 { ak7 =
90R D8_TX_A_3_NP RL D TX_1_3_N D8_TX_B_3_NP S0P P TX23N
D8_TX A 3 ND—4TFre X P TX 13N D8_TX_A 3_P 2 KBrxi13p e X 83 P 5% KBtwx23p C122
D8_TX A 3_P 2 KBTx13p hl _
. ——
S7 . S105 220pF 50V F
D8_TX_A_4_ND Oge20 D TX 1 4 N D8_TX_B_4_N[ S1oR D TX 2 4 N
e TX A4 Pp 0% Btxi4p pe_Tx B 4 P 0% KX 2 ap
s217 s220 VEST EL | PROECT Nave : 17195 A3
s Ruaie oreRIX 24N | |
3% NTX 1 4P TX 2 4 P SCH NAME :06_LVDS T. SHTA0
1O_B| T PANEL DRAVN BY :ALP KI RAZ- BARAN GUBUKGU 47- 06-2012_15: 2t
1 2 \ 3 \ 4 5 6 7 \ 8



1 2 3 4 5 6 7 8
- - <)
: VDD _1V25 VDDO_3V3 VDD _1V25 1 2C Addr ess**pin VDD_DI G=Hi gh % S
1 2C Address** ADDR_SEL pi ns P F25 Wite : OOH 2 2 395
Wite : DOH w - Read : CIH 5 5
) I 3va_vce P . JvoDO_3V3 2 = 22uF
Read : DIH § § § 2 VDDI _1V25 60R 396 o o550V ~ 50V F17 TBVS
I < o L v 22uF o o g D s2_TuN 3v3
VDDA _3V3 83 8 8 33 > 6V3
H — ‘c_>| > C334 4—|
NC NC NC NC NC NC NC T 26 336 - A
. ﬁ k‘; # E & ﬁ L;‘ kg 8s 1V26_VCC [ . Jvoo_1v2s honF 16V 3
2 2 =1 60R 397 -
Y T O o < o Z o W
LL: LL: C369 22uF
55|88 2% 5 8 ggggggggﬁéid% 6v3 EEEE
S = [ § g > 5 g R497 50V 10pF
CLKO TS2022 | E— ! '%_S M cKout |48 33R TS1_CLK oo
14 RA96 2 0 0
|—|| 2 I XTAL_IN M syne |47 33R S1_SYNC VDDO 3V3 P . < VDDA 3v3 > F - F >
™15 60R 398 R704
Il XTAL_QUT vee_s |48 22uF F+— (&1 5|res
R498 6v3 10nF
VDDA_1 M VAL |45 q Tsi_viD »—u:a—}ev—r; CcAP CLKO_TS2022
wm B 31 332
GNDA_2 MERR |44 E O Rs75 . . CKDI V_OPT U300 1P S2_| P C37410pF 50V
S2_TUN 3V3 S19 H
P 29 M_DATA7? T N 18| RFBYPASS MB8TS2022 1IN 7—% opF 50V
IN M _DATAG VDDAL | -l J J S2_TUN 3v3
MB8DS3002 C338 B
VDDA 2 VDDD_3 . N | Ds2 v
S2 DEMD S2 TUNE
GNDA_3 M _DATAS TEST - oPs2_p c37610pF 50V
[ J
N M _DATA4 ©
é C341
® VCG_7 g 377 '10pF 50V
10nF 16V
NGB M _DATA3 @
S2_TUN_3V3 S —
VDDD_1 M _DATA2 — R699 1
{1k —J2_Ace
I—\/|1 14 vee 1 M DATAL ° _L,_,_ R328 ‘
10V100nF ‘* Slev
’ 15{ vee 2 M DATAQ |34 S2_saL 8= ‘BI
- o z ~
VDDl _1v25[—| éj_ 16§ ner o o N & vee 6 |23 VDDI _1V25 d s2_spA [ R700
o NC o NI U)I U)I < 8 8 o 2 = - &l ose to TS2022
§ SEd sl BEB8YYY g5 2y = c
o
= " @ > 0 o > 2 %2 5 5 % g 4 10V100nF g §16V close to DS3002
c36
= =] o~ o 3
S9
4 NC NC o oo EXT_RESET
Y
g 593
O - T a1 c42 5 : S2_RESET USB
3 3 g 00nF 100nF E
3 I 10V I 10V T
o o 3 58
) &« 8| -
0 8o«
s 2
= & g 3 o 8 d Voo 3v3
a s B . . R74
g 5 2 5 o I “[10R}—D> uss2_op
R499 § § 5 i ul
33R g svs_saL *— o 4 ust1_vecp—3] vop awn|2—|
R500 : é _qu 330R  ysB1_vcg AZ099- 04S R311
33R <] sYs_sba | 2C_ADRL 10uF F69 108 A E ~{10R +—P> usB2_DN D
@28 ©29 | 2C_ADRO 5 10V
18pF == ==18pF < R309
50V 50V 60R 1 ~{10R +—P> usB1_DN
* — | R310
T—O’PQS F5 ~{10R +—P> usB1_DP
[OTP100
[OTPL0L
30072534 F70_ 330R
_L10 . = usB2_vce
. De cl14 _F11_ 330R
cs579 u 10uFC115 ¢ : 5V_VCC
10uF 10M==10uf  F50 330R
25V 1ov —_— 3V3_VCC
> I I I o I I |
—_— »
J 10ut25v 16V E
=36 il S oD L6 Cl225 100nF C160 16y
Cs45 | Cl179  100nF 583 ) s ! I
10uF == 10uF 16V I BYPASS sw ou |25v ) ci61 100nF
TlGV TlGV 220nk 25V o572 5V_VCC i TP uss1 vee 5v_vee Hin ot |&——P> use2_vee
12V_vcCp R702 3 {vop BsT |14 . * w2 w2
C578 u20 100nk50v | o L I LI Mp>—[560R | o L Ry & 560R
vBoosT |3 4| TPS2553- 1 R267 4| TPS2553- 1 R193
MP8125 usB_ENABLE1 D—2] EN FAULT 560R USB_ENABLE2 D——2] EN FAULT 560R
LNB_END> . EN vout R259 R75
’ . LINEDRCP  ILIMT
nc| ©
-~ 7
o[« ofx] POK TCAP
[~ 25 838 13/ 18V 8 | 13v18v EXTM
A R537
g D
A 9 3V3_VCC
! F
g 2 LNB PONER 5
| |
a VESTEL | PRoECT NAVE : 17b95 A3
SCH NAME :07_S2_TUN_S2_DEMOD_USB \T. SHT:10
DRAVN BY :ALP KI RAZ- BARAN GUBUKCU 47-06-2012_15: 28
1 2 3 4 ) 5 6 7 \ 8



1 2 3 4 5 6 7 8
HP_L
U4 DSP_MAI ‘ CLOSE TO MSTAR | C w LD
VSD8VBOBX ‘ ‘
LI NEI N_LO C1200 RE53
LI NEI N_RO ‘ DSP_SC_L_CUTD—' D> sc L_aur He_RD> * *
LI NEI N_L2 1uE C548 . . A
LI NEI N_R2 ‘ 6V3 ~ 1nF ‘ C1226 N o] 9« C1227
LI NEI N_L3 DSP_MAIN_R ouTD E 50V 10nF= NEIESES ig\n/F
LI NEI N_R3 ‘ IGVI : : I
LI NEI N_L4 ‘
LI NEI N_R4
LI NEl N_L5 ‘ C1201 R654 ‘ o
DSP_SC_R our|>—|
HINENFS ‘ - 1UF ‘ HP_DETECT — 3va_vce
EAR QUTL |24 QUT_HP_L R202 6v3 oo 47
caan - Bar sons oy (2 e | HEADPHONE OUTPUT gk
[a
[=
LI NEOUT_Lo |ACL2 DSP_SC_L_oUT SAV_AUD_R_| ND—| 10k . oD SAVRIN ‘
LI NEQUT_RO Q(E;ﬁ DSP_SC_R_OUT R201 ‘
LI NEQUT_L2 DSP_MAI N_L_OUT C501 C502 ~ C599 C598 618 C619
LI NEOUT Rz [FADLO DSP_MAI N_R_OUT == 330pF== 330pF §§| § == 560pF== 560pF e L21 " L22
LI NEOUT_L3 |FADLL 50V 50V 50V 50V
LI NEOUT_R3 |FAELL.
AUVRP |-AD9
AWAG ’1(;190 . ﬁ B
AUVRM C554 C27 C209 C53 .
i 1uF 4u7F10UF 100nF Layoutta ust ustte yerlestirilecek...
SPDIF IN 50V 10v 10V 10V * * *
a ESHD\/D_SPU F
SPDIF_ouT |55 spoi F_out @
—_—— - [e) > <
125 INBoK -8B F28760R z 88 g
| D8 =) , w Z
12S IN_SD 2 09 3
125 IN VS |20 g & 2
R703
B10 700 23R1 =
25 o oo | 2 o {228 25.n o AR OPTINAL FOR LINE_OUT
12S_OUT_MK 22R |-R746 I 2S_QUT_MCK . —
125 oUT_ws |-CLO R7E—| 22R 125 OUT_WS . NG ®
12s_out_sp |-B2 22R D125 our_sp ol o 2 8 INR_P " INL_P
w w w w ©vINCINIS
L paBk oo o | &, | Se |5 | & | &Y Y POP NO SE CIRCU T INRN  INL_N
BT28T28 T8 r ' o
L
3 3 3 3 BC858B u16
AVP_ENG—— uvP C
a ORV632
GN\DL
R211 ’ 6
AVP_MUTE . : Q3 = VsS VDD
P Wk Bcsas
ci8 T lon P
CLOSE TO PI N46 ig\F/ o7
s2 s4 CLCSE TO PI N35 - i
lZV_VCCD—o—o—o—o—o—« VDD_AUDI O I
1uF
D18
st
24V VCC AUPD—o——o—e—— >} 4 Q
S3 SK24
5v_vecp——o—o0 <
8W 30067972 o 3 8
2w5 30069845 466 g z o oz
Il < ~ | T
il % S =
»—| SC_R QUT SC_AUD_R_OUT
cigotni® g 355 ¥ = D
|40k 3 csl2 (B1E @ O 3
47nF  R695 Hur LINE_R IN oI5
16V 50V 50 SC_AUD_L_OuUT
HuF <& R_AUDI o_PDQ— 1
AUDI O_AVDIP»— h 5B 8 é R AumtTgll\17|>;77 2
o = [%)] a z (%)) z Z @ | I - TP176 \
=~ [ -
3v3_vce P 2 7 =z g & 5 2 & '8‘ '8‘ o HP_PWAL. | 4 L_AUDI o_PD;— 3
B o e L ¢ ¢ 7 & e VDD _AUDI O © ~ TP178 O
ADRES SECI M d d I I HP PWWR 50V UB”-':- g N |-|5 8L AUDI O Nbgi 4
- a7 330pF g - > .
u12 PT2333 p R802 _F54 60R <o <o TP175
1 2S_OUT_MCK MCLK PVDD_AB |15
a | LerT R798 607
2 z § E 18k2 s 0sC_RES BST_A AUDI O P
- — F56 60R
3 9 g 8 o |7 ]ovsso uT_A
c118 R21 A_OUT1B |>—l L1315uH
v N LD———] . 5| VR.DIG TAS5719 PGND_AB |4 TR . . . . DL_AWDI O N
220nE \ QUT1A c28 242 R801 E
Tov Sk @ 4u7F 100nF AvP_END—] PON uss our B | H H I
~ [ 10V 16V 0606 33nF oL > oL >
% 330pF n sSo — 30O
A OUT1B o LRCLK BST.8 far—| 50V PEE 848
w 125 0
53 QuT_B SCLK BST_C 50V Bu> Sux
Q9 125 QUT_BCK 330pF 8 833
A ©60533nF p R800 F55 60R o
VDD_AUDI O N [ Re0o _F55 ¢
125 aur_sDPp—————>{ SDIN aUT_C |5y [18R] |—|
L12 15uH
n SYS_SDAP 100R SDA o g 8 PGND_CD I
AUDI O AMP for <=24 Ro5L E b w oo 2g 2o
sys_scLD 100R . sc 4 8 8 8 o g 8 E 2 8 § .
w3 PT2333 R350 € b 338 68 2% 8 % 6 & 8
0 z a o RI GHT _F8_ 0 10 50V
z 2 9 'é 3v3_vee P * o> AUDI O DVDD
60R _L 97| 244 EXT_RESET P 100R c2u5 C1p02 330pF L3 ouz
2 d 9 8 10 100nF R349 547 100nF 1 50V B NS
c125 RO I 6v3 | 16V nF o I 16 I 16 @40 3 .
50V cs37 100nF
v N RD———] 3 onDE 50V
220nF 10 A_QUT2A ‘
N> F71 ° 50
10v SF Y " [
a 3v3_vee P ——t . . o> AUDI O AVDD 2 o
A_QUT2B 2 _L C596| 243 | 595 241 o} .
o | us 10uE= 100nR== 10uE= 100nF | 2C Address**pin A SEL=Low 5(" or >__VE|S-I_EL PRQJECT NAME : 17nmh95 A3
8Ltz T T T sa- wo b SAUDIO AP f =
bz . &
gT ] I 0x54 SErWAME :08_AUDI O HEADPHONE \T. SHT10
VBD_AUDI O IN | 2C Address**pi n A SEL=Hi gh > =
0x56 DRAWN BY :ALP KI RAZ - BARAN CUBUKCU 49— 03-2012_13: 56
1 2 3 \ 4 ) 5 \ 6 \ 7 \ 8



5 6 7 8
1
1
EEkEEEEERE EEEEEE R R b= I T o R b e b e e T S R S o P o = S R e s b b e e s S S S S S S S B IS S ISR IS 3v3_vec _e;R_ o . D vooss
ca44 | ca4s | crr c76
NANNNNNNNNNDOOOOOONONOONMNTSTIITTITTITTIOHUOOOLOOWOOWOOOOOOOOOOOONNNNMNNNSNMNSNSNNRMNSOOLOOOOOWOKWMVMOOMOWOVDVDOIDDODDDDODDDDODNDNOOOOOO0ODO0OO0OO0OOddddddddddd AN ANNANNNNNNNMMMOMM N~ g
%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%I%\%\%\%\%\%\%\%\%\%\%\%\%\;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘;‘S‘;‘;‘;‘;‘S‘;‘;‘;‘;‘S‘;‘;‘;‘;‘; g B IGVB IGV3 IlOV IlOV
6000066000000 000006000000000060000600
é 4,
o 3v3_vecp—————o . D AvDD_LPLL
g 60R cr8 F_Lc79
o DR 100nR== 100nF
OIHINI mm o u 8 o aa® Can® 10v 10v
@ § c: §§§£ é’ OIHI g L|>J 8|8|Jj m§ JIJI [N H\H\H\H\
e L — - = =] 1
>‘olHINIMIq‘lmlqjl’\Imlmlal::Iﬂlglg ! Hg Z:I §I <I<I<IH-JI 5I §I§I G-I§ él BIBI%I%I § gIﬁl oIHI 5IBI £ N\ E\E\E\E\ g\g\g\g\ o~ OHvamwl\mmazﬁQzﬂaDaa
Bepsnaonasansel 8 o g ggee8 888 85 8 8888 ¢ g8 gy 88 5 8g88 gegs odagsgododdodagoaddy
L>3>3>3>3>3>3>3>3>3>3>>>>< << [T << 5 I < << <a < LI o << > > << > I I I = 66666666655556666666
| O | O| N M | <t | O| <t | O| O O| o — < < | W i O\ (2] [2]Ne] N~| 00 (o] N~ WD) ©| W0 N[ O] | N~ M N~ | O N| M| <t 0| O N~ 00| O N N[ 00| O
¢89S gaaFEers & & dJ9 5 5%%% 3z Sz ¥z E YhER ﬂ i & 33 S = s . i S ERER R EEEL N iyt nle
voochD> c1208 ‘ B
Meo e 1uF A oo | F3g_ NC
N _F39_
E' gl 8 w <Z( § 6§ w = - Ilevmm vl - v} E 3V3_VCC> 60R DAVDD_N[D
e B 5 S EE g deze 38 B 3 - N
voocD> g Y § Y | § g | Z g z g _F40_
T PEz: 8E g% g g : : 2 voob— =
z < z z z z § 60R 68
| —=100nF
< 10V
1V5_VCC F49 N
_Fa1_ Fa2_ - o —— * * +—D Avop_boro
3v3_sTeYD—* DA ovi 3v3_steYD oD AvoD DVPLL 60R 400 | ca46 | cs81 80 85 cs4 83 c82
60R 243 | 089 c70 60R _L cr1 ar |, Jew 22UF == 10uF == 100nf== 100nFE== 100nF== 100nF== 100nf== 100nF F35 3
ol o 10uF 100nFE== 100nF 100nF 220u =9 6V3 6V3 10v 10v 10v 10v 10v 2vs_vecp—e —_— . D a5 Pea 2vs_vecD—————— o> AvDD25_REF
NE 6v3 v | 1ov 10V 6V3 88 60R &5 60R 66
878 ol © 100nF 100nF
NN 10V 10V
_F46_ 43 _ ) 878 F36
3v3_steYD> — —T_CYSDAuss 3v3_steYD> — ) C72DAVDD MPLL — PGA_VCOM C
100nF 100nF
10V 10V F3 F3
2vs_vecp———— . oD ADD25_LAN 2v5_vecD—————— . o> Abc2ps
60R ca42 | 067 60R 83 cB4
F45_ 44 _ _F31_ 10uF == 100nF 100nE== 100nF
3v3_steyD> o> AVDD_EAR33 3v3_steYD> o> AvDD_NoDI ELv2_vecD> . . D vooc 6V3 10V 10v 10v
60R _L cra 60R _L 73 60R | 399 | o441 | os9 060 Cs6 cs7 cs8 61 62
100nF 100nF 220uf== 10uF == 100nF== 100nF== 100nF== 100nF== 100nF== 100nF== 100nF C5V6
10V 10V 10V 10V 10V 10V 10V 10V
D164
—I> KEYBOARD_ONBOARD Blalalolslwle~{ololg ol MSTAR BOOT CONFI G
) ‘ F147 g
o |« . 0630 » —o —o —o ; [ — ] 3V3_STBY 9 D
BYa = 100nF (J: (J: (J: (J: o 1k >
e 10V 9 . b F146 P
R793 N F139 Pl IS B I a o ﬁ—QSV_STBY v,
« 1 2 Py - = Py bl bl bl bl . (\lN
————————{47R - D KeEYBOARD ZE|E|E 33
of F B
TOUCH_PAD_GPTI ON ey B8 8
e = Qs KEYBOARD 9
0 wn < _F:E)’S_ I
g g o T < ToUCHPAD_SCL 3 & LED&VFD&RF
E 137
i i <] ToucHPAD_SDA S o o
. . 1k 2 2 . KEYBOARD
> C5Vv6 a a
| 2 g 1)
© D34 (SR Fl44 BCB48B
%H ~N|m]<|w]|o C5V6 * e o o — '
1k
D385 ) E
. R224  PWM OUT_LED3
30067087 BC348B
KEYBOARD_ONBOARD I
TP1020O § 3
3 & OTP103 BC848B R346
@ 3D_ENABLE
~ ™ o —
SwWL F
I—g —0 _O0— TI
3V3_STBY| -
E E ﬁ ﬁ SV_STBY P VESTEL | PRovECT MaVE = 17nh95 A3
SCH NAME :09 MST_SUPPLY_KEY TOUCH ‘T. SHT10
DRAWN BY :ALP KI RAZ- BARAN GUBUKGU de- 04-2012_10: 56

7 \ 8



1 2 3 4 5 7 8
1 1 sc_oves_IND——5— 1
SCART 1 ' ' o '
00 ™~ 0| {'e]
Lo o ~ o Lo o N~ o SCART_AUD L_IN
: : DD VGA | NPUT
g o g cs83 SCART_AWD R IND——5—, % %8% %
ba g N % 33pF AR 2 A
50V 1 RED
O 50V I o o o
21 P63 ~ ™ N = N %) N = 33pF
O . * SC_CVBS_IN I—I CVBS0_QUT
20 T 1pog > 385 gsc.oms ar 8rp L Iw a2
O ® * | _ ST24L.C21]
19 T _51pes sov R (2 6 lsa mf3
O\ 18 i 33pF 6 g3 [3 . 51spA @b j—l"’
17 I -R531 386 SimA 00
e & . . : Fg7R3 : SC_FB EEE R237
P24 . 10k
o e . 50V e Dscr S59 k160 © vea_DDC 5V e
TP23 33pF =
O I ‘ ? |—|C382 R Quar e sc 1k
50V
o .
— -0 * |—|
(L/)) 12 L—OTP14 384 >
Q% . . SC_G © © =}
(%) 1" L_OTP15 re) NmLL ~ Nmu. © le.l.
Ol o . ~ 7SR }—< UART- Rx- SC S=g =g =8
L oTpi6 R723  R530 STN 3R IR
o ] _[75R 22k | »——Dsc Pins F1e3
o R538 R725 e — 3 D v B
O . (a7 1+—] F161 1k
8 ) Spp— §$ —_— Dva G
o - . — Dsc B 3 95 _F162 1k 24
ol L L—-—OTP].?L—O P8 SOV 412()!)';' 1 D ve r |—o;o—|
[ — 10V ! 1
©) 5 j_ C503 c381 © © 47
330pF 2 3 —>—]
O y 50V L——P> ScART_AUD L_IN S S62
F148 R353 5 - "]
. — . : SC_AUD_L_OUT g
@) 3  — N ™ %I—Q - AUD_L_ 2 C
O * SCART_AUD R IN
2 L otpa1 - jl—l
O L 50Q F9
\\;/ )t L oTrop AntF 5V VOO ===y l
C504 c328
== 330pF _F150_ R354 10uF YPBPR I NPLJT - I‘° 2
e S LN T SPDI F QUT | NTERFACE 2N
cass X %G%BE%
I ] 50V
QL4 220pF g
45n07\}: BC848B I . ”7 F152 o o NC
C522 * e D PRIN
C93100nFg, 4 TP9 1k
o o
i JK3
SCART AUDI O FI LTER R — D
R233
SCART_AUD_L_INpD—¢——————————— {10k | D scamp L IN JK15 o S04 DrBIN
SCART_AUD_R_I ND— 10K . oD scADRIN L otpss 1k
R234
508 | C507 Ne - 600 | 0601
== 330pF== 330pF QI 0 == 560pF== 560pF
Isov Isov g~ Bl Isov Isov s 1
VJ
——OTP56
IRIND J3vs_vee F155_ 220nH _ . PN
1k L23 Ld wd oo L0 -
o £ 5% S o | [
50V 4p7F N:{ ON:D oV I-"oc:‘-nc)m
22pF H _— == 8 N o |s E
SLI M SI DE AV 0493I 0620 ‘S‘SIS RTETE
DVD_| R_ON/ OFF
TP61 AV %NE
8 WTW’ 3 DVD CONNECTI ON
P60 F159 -
l_k . . 13 Psav_cves 5106 C]DTl O\lAL
FS3
J_||_| — T sv.ve GASGET PGOsI TI ONS
[OTPS _F158_ 330pF 4N 24VDC
o
1 ) :Fl_56_ : — o s0v D> SAV AD L IN %o B Mt
4| 10u I—. GS2
K10 1k b —Fev T FS5
5 . - - o 12v.vee [ [
, _F157_ TP29 4N 24VDC
T_O - 1z D sav A R IN ﬂ—O—I T od wer 2 o I—. Gs4 F
L o TPss | ] DWIR ° M
330pF suole TP30
20p! B8 TD VESTEL | PrRECT NaVE : 171D 95 A3
SCH NAME :10_AV_| NOUT_DVD ‘T. SHT:10
DRAWN BY :ALP KI RAZ- BARAN GUBUKGU 38-06-2012_10: 33
1 2 3 4 ) 5 6 7 \ 8



	17mb95-2.pdf
	17mb95-2 Sheet 01_HDMI_GPIO_PROT
	17mb95-2 Sheet 02_MSTAR_DDR3
	17mb95-2 Sheet 03_CI_ETH_NAND
	17mb95-2 Sheet 04_TUNER_T2_DEMOD
	17mb95-2 Sheet 05_POWER
	17mb95-2 Sheet 06_LVDS
	17mb95-2 Sheet 07_S2_TUN_S2_DEMOD_USB
	17mb95-2 Sheet 08_AUDIO_HEADPHONE
	17mb95-2 Sheet 09_MST_SUPPLY_KEY_TOUCH
	17mb95-2 Sheet 10_AV_INOUT_DVD


