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INTRODUCTION

17MB65 main board is driven by MStar SOC. This IC is capable of handling Video
and audio processing, Scaling-Display processing, 3D comb filter, OSD and text
processing, LVDS transmitting, channel and MPEG2/4 decoding, integrated DVB-T/C
demodulator and media center functionality.

TV supports PAL, SECAM, NTSC color standards and multiple transmission
standards as B/G, D/K, I/I', and L/L’ including German and NICAM stereo. Also DVB
T, DVB-C are supported internal demodulators of Mstar IC and DVB-T2 is supported
with external demodulator.

Sound system output is supplying max. 2x8W (1%THD) for stereo 8Q speakers
Supported peripherals are:

1 RF input VHF |, VHF Ill, UHF @ 750hm(Common)
1 Side AV (CVBS, R/L_Audio)

2 SCART socket(Common)

1 YPbPr (Common)

1 PC input(Common)

4 HDMI 1.3 input(2 HDMI inputs are common, 4 inputs are optional)
1 S/PDIF output(Common)

1 Headphone(Common)

1 Common interface(Common)

2 USB(Common)

1 DVD(Optional)

1 External Keypad(Optional)

1 External TouchPad(Optional)
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MB65 Placement of Blocks
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1. TUNER(XC5200)

The Single-Chip Multi-Standard Tuner XC5200C supports all analog TV formats
transmitted worldwide in the 42-1000 MHz band on either cable or terrestrial broadcast
channels. It implements on-chip tuning, and channel filtering without external (SAW) filters
and has no manually tunable parts.

The broadband tuner converts the selected channel into an Intermediate Frequency (IF),
which is then sampled by an internal high-resolution analog-to-digital converter (A/D) for
further processing..

The IF signals are filtered using a standard-dependent high-rejection channel filter and
converted to a user-programmable output frequency. At the output of the D/A converter,
the TV signal is low-pass filtered using a high-performance smoothing filter and input to a
variable gain amplifier. The IF output amplifier gain can be controlled via an external
analog signal on Vagc.

1.1. General description of Samsung XC5200:

Tuner XC5200C supports all analog TV formats transmitted worldwide in the 42-1000
MHz band on either cable or terrestrial broadcast channels and the broadband tuner
converts the selected channel into an Intermediate Frequency (IF).

1.2. Features:

e Receiving System: All analog TV formats transmitted worldwide in the 42-1000
MHz band on either cable or terrestrial broadcast channels

e Highly integrated tuner design (no SAWSs):

Alignment-free

Quartz-stable and accurate

No externally tunable parts

Multi-standard RF-to-IF receiver

Integrated RF PLL filter reducing risk of noise pickup on the board

Integrated DSP for high quality IF filtering both in analog and digital modes

ATV mode optimized for use with external analog demodulators

DTV Mode for operation with external DTV demodulator. XC5200C applies filters

and converts signal to arbitrary output frequency. Supports standards such as

ATSC, OpenCable, DVB-C, DVB-T, ISDB-T, DMB-TH



1.3. Pinning:

Mame Typ2 Crescriprion
OMNDeA 5 hain analog prownd
VDDA 5 33V supply

(M1

R/

RF inpui | connacied to0 GND through 3%0nH inducior.

G

5

Grrownd

M2

RF/

RF input 2 {as secondary inpuil for FM radic. Connect 1o ground 1f unusad)

G

Grrownd

ExtChoke

Exiemal low-%YHF choke inducior. 830nH against VDDA

| = | O L | B |t k| — | | b

GND 5 {rround
VDDA 5 33V supply

4 WA 5 33% supply

i | NC Mot connacted internally

il | NC Mol connecied intemally

12 | VDD 5 | BY supply {dxed-5dgnal)

13 | VDD 5 |BY supply {mixed-signal)

14 | VDDA 5 A3V supply (maln analog)

15 | Yage A4 Contiel voltage for cutput [Fsignals. { AGC for digiial secepton cnly)

& | BIFP A Poaitive I[F sl gnal 1o digital demodulaid

17 | VDDA 5 33V supply

18 | DIFEN A0 Negative [Fsignal 1o digital damedulais

19 | GND 5 {rround

A | VDDC 5 | BY supply {mixed-signal)

A | VDDA & A3Y supply

22 | GND 5 {Ground

23 | GPIO_A3 C1L Creneral purpods Inpudoupu

M | TesiMode [ Usad for production 1ests only. (o ot connect)

25 | GPIO_2 I Creneral purpose Inputdouipul

& | YDDC =] | BY supply iMixed-signal)

27 | GPIO_1 Dw' Iy General purpose inpanfourpun

28 | AddrSal Al Salact I°C address; Internal | MO pull-down. Selection among 4 addresses if
the pin 15 externally s 8t 0 VDDA 2VDDASL VDDA

2 | x2 A Extarnal erysial

i | GND A Crround

i | X A External erysial

11 | ExiRe 1 Ext. ref. frequency {18V or 33V intermal pull-down). Supersedes iniernal
st llates i a valid cleck signal s peovided. Do ot ccaneast for typleal
applications, if internal cryatal cac later 15 usad,

3 | VDD =] | BY supply (DSP-digial)

34 | 5CL [ [FC 8CL slgnal {elock)

35 | SDa [Ty (o] [*C S[rA signal {data)

16 | GND 5 Crround

T | Resen [l Reset: active low: pull-up {3.3% )0 In st mode: salect operation
ImS Resen duration 15 recommended afier powar-on

g | VDDA 5 33

39 W Mol connactad intermally

40 | VI120 A Output of on-chip voltage regulater, 1.2%, connect capaciior o GND

41 | V145 & Output of on-chip voliage regulater, 1 45%, connect capacitor 1o GND




1.4. IF Filter Responses:
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2. AUDIO AMPLIFIER STAGE WITH NTP8030(U21)

2.1. General Description

The NTP-8030 is a single chip full digital audio amplifier including power stage for
stereo amplifier system. NTP-8030 is integrated with versatile digital audio signal
processing functions, high-performance, high-fidelity fully digital PWM modulator and two
high-power full bridge MOSFET power stages. The NTP-8030 receives digital serial audio
data with sampling frequency from 8KHz to 192KHz. It delivers 2 x 30 watt in stereo mode
without heat sink. The NTP-8030 has mixer and Bi-Quad filters which can be used to
implement the essential audio signal processing functions like loudness control, loud
speaker response compensation and parametric equalizers. All the functions of the NTP-
8030 can be controlled by internal register values via 12C host interface bus.

2.2. Features

2 CH Stereo (30W x 2 BTL)

Wide Operating Supply Voltage Range (7.5V to 30V)
Floating Point Operation

16 Programmable Bi-Quad Filters
Speaker Compensation

DC Cut, LPF, HPF

Parametric Equalizer

100dB Dynamic Range

Enhanced Dynamic Range Control
Adaptive Loudness Compensation
Loudness Control

Protection Circuit

OCP(Over Current Protection)
OTP(Over Temperature Protection)
UVP(Under Voltage Protection)
High Efficiency



2.3. Absolute Ratings

2.3.1. Electrical Characteristics

2.3.1.1. Absolute Maximum Ratings

Parameter Reference Rating Unit
OVDD waitage DVEE .3~ 25 W
WDD_IDwvaokaga VES 10 o 3w d 4
Lagic lngut waltaga WSS 10 o w55
Lagic ouipui valtage VEE_ID o A £ 4

PUDDNX walage

BEM DN

al
2

OUTHX valiage

PEM DN

2.3.1.2. Recommended Operating Conditions

BETXX waltaga PENDNX
WORMK valtage DEN DN 15 v
Slarage Temparsiura Taig «55 =~ 150 *C
Junclian Tamgaraiurd Tj 150 a0

Parametar Riefaranca Rating Linit
DWDD wvolage OVEE 182 =198 !
VDO _0 valiage JES 1D A0 =34
AW DMK valiaga 2ENONX 75=3
CORMN valtage PENONX =12 !
Ambean? Operaling femperatune TamB =110 = 85 “C



2.3.1.3.Electrical Characteristics

Parameter |

Condition |

Symbol |

Min

| Typ | Max

Unit

- e
{ DD D 1.8,

Logic Block

VDD O3 3, Tuwe255C, unfens otharsiss goec

=d.]

nput High 'Waliaga

20

mpud Low Vidltags . o3 18
Thrashalbd pard . 1.09
Echmi¥ frig. Low ia High ” . i d g
ihreshald pant
D s T e s LR e
-.h-;=|=.-|;:'| 3-:-1'.;I . % g ! 0.8 12
VDD 0w AX i "
0% 5 YWin 5 5.5 S
g Curpend 200} pull desam 40 180 i
0 puill g =180 ] U,
Cuipur! Low Wialtaga Vo L AEmA J£
Do High'Waitaga /o sl R, 24
Oirpid Low Curran't ¥ om0, S 4.7 3.4 10 ay
Ouiput High Currant VmZ 2, dmiy 5.4 11.8 19 i,
Diri war Blosck (2D DX w20, Taw+2 550, unless & haraiss soecfed ||
OUT On Beasatancs B YOO T 5 (1.185 ]
Pank Currard Lim# OCP . ATS 5 A

Thanma Shusdowm

Tamoaraiurs

2.3.1.4.Performance Specifications

Paramotar Condition Min Typ Max Unit
SR AES1T, Aewaighding filter 100 45
THD+M W, 1kHz 001 %
Crots ialle Dallby standard 7 45

mmo rrrLew Tirma,

e Audia Ingwie «80dEFS i -
Fower  comumgan PO Dm 22, Duipur Powers 10WEE D LEL W
Dmak Dutoul Pawer MOD=Z7Y g an a0 W




2.4. Pinning

PIN NAME TYPE DESCRIPTION

1 BST1A P Bootstrap supply, external capacitor to OUT1A is required
2 VDR1A Gate drive voltage regulater decoupling pin, capacitor to GMND is required
3 {RESET | Active low to reset NTP-8030, Schmitt trigger input

4 AD I |2C device address selection

5 DGND P Ground for Core block

6 GND IO P Ground for digital interface /O

T CLE_I I System master clock, Schmitt trigger input

8 VDD _IO P Power supply for digital interface 1/O, 3.3V

9 | DGND_PLL P Ground for PLL digital block

10 | AGND_PLL F Ground for PLL analog block

11 LF O External PLL loop filter

12 | AVDD_PLL P Power supply for PLL analog block, 1.8V

13 | DVDD_PLL F Power supply for PLL digital block, 1.8V

14 GND | This pin should be connected to Ground

15 DGND F Ground for Core block

16 DVDD P Core Logic Power Supply, 1.8V

17 SDATA I 125 serial data input

18 WCK /O | 125 word clock

19 BCK /O | 128 bit clock

20 SDA /O | 12C data

21 SCL | 12C clock

22 | MONITORO @] Mo Connection, monitoring signal cut from Power Driver protection logic
23 | MONITOR1 O Mo Connection, menitoring signal out from processor block
24 | MONITOR2 0] Mo Connection, monitoring signal out from processor block
25 [FAULT | Active low to reset internal power stage, Pull-up

26 VDR2B P Gate drive voltage regulator decoupling pin, capacitor to GND is required
27 BST2B R Bootstrap supply, external capacitor to OUT2B is required
28 PGND2ZB P Ground

29 PGNDZB P Ground

30 ouT2B 9] Power stage PWM output 2B

I OuUT2B 9] Power stage PWM output 2B

32 FVDD2B P Power supply for PWM Power stage 2B

33 FVDD2B P Power supply for PWM Power stage 2B

34 PVDD2A P Power supply for PWM Power stage 24

35 PVDD2A P Power supply for PWM Power stage 24

36 OUT2A 0] Power stage PWM output 2A

37 ouUT24A @] Power stage PWM output 2A

38 PGND2A P Ground

39 PGND2A P Ground

40 BST2A P Bootstrap supply, external capacitor to OUT2A is required
41 VDR2A P Gate drive voltage regulator decoupling pin, capacitor to GND is required
42 NC No Connection




3. POWER STAGE

The DC voltages required at various parts of the chassis and panel are provided by a
main power supply unit. MB65 chassis can operate with PW03, PW04, PW06, PWO07,
PW25, PW26, PW27, PW46 as main power supply
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PSU CONNECTOR

The power supplies generate 18V, 12V, 5V, 3,3V DC voltages. Power stage which is on-
chassis generates 1V2, 2V5, 1V8, 8V and 3V3 for PW06 and PW25. These are indicated
below.
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Short CCT Protection Circuit

Short circuit protection is necessary for protecting chassis and main IC against damages
when any Vcc supply shorts to ground. Protect pin should be logic high while normal
operation. When there is a short circuit protect pin should be logic low. After any short
detection, SW forces LEDs on LED card to blink.

J2av_ver

SHORT CCT PROTECTION

12V _ver

zvs_ver

vz _ver

1¥al48

R758

L]
[ £k | 4 =rz_vee FL171
[T% ]

Jive_ver




3.1. Power Management
3.1.1. MB65 Power Management W/PW26

24Vcc@1013mA= 750mA(Audio)+263mA**+Backlight+1000mA(Blueray)*
12Vcc @2285mA = 1660mA+125mA+500mA(DVD)*+525mA**

5Vcc @2377mA=2014mA+363mA

3.3Vcc @2511mA = 1356mA+1155mA

5Vstby @28mA

3.3Vstby @100mA

* Optional DVD 12V(500mA) / Blueray 24V(1000)
* *1.26V DC/DC Input Optional 12V(525mA)/24V(263mA)

DC/DC
5Vcce 2.5V
+363mA @580mA

DC/DC

3.3Vcc 1.8v
+1155mA @ 1694mA

ﬁ 1.26V
+263mA @ 4001mA
Or

24Vcc
12Vcc

+525mA
“ V

@ 125mA




3.1.2. MB65 Power Management W/PW258& PW27& PW46 & PW03 & PW04

24Vcc@1013mA= 750mA(Audio)+263mA**+Backlight+1000mA(Blueray)*
12Vcc @2285mA = 1660mA+125mA+500mA(DVD)* +525mA**

5Vcc @2377mA=2014mA+363mA

3.3Vec @2511mA = 1356mA+1155mA

4.2V (Low Power Stby) @128mA = 100mA +28mA

* Optional DVD 12V(500mA) / Blueray 24V(1000)
* * 1.26V DC/DC Input Optional 12V(525mA)/24V(263mA)

DC/DC
5Vcce 2.5V
+363mA @580mA

e

DC/DC
3.3Vcce ﬁ 1.8V
+1155mA @ 1694mA
24Vcc —— 1,26V
+263mA @ 4001mA
or
12Vcc
+525mA
12Vce v
+125mA @ 125mA
4.2Vstby 3.3Vstby

@100mA

4.2Vstby * 5Vstby

@28mA



4. MICROCONTROLLER — MSTAR(U7)

4.1. General Description

The MSDOWB7PX-2 integrates DTV/multi-media all-purpose AV decoder, DVB-T
demodulator, VIF demodulator, and Sound/Video processor into a single device. This
allows the overall BOM to be reduced significantly making the MSD9WB7PX-2 a very
competitive multi-media DTV solution. For ATV users, the MSDO9WB7PX-2 provides multi-
standard analog TV support with adaptive 3D video decoding and VBI data extraction.
The build-in audio decoder is capable of decoding FM, AM, NICAM, A2, BTSC and EIA-J
sound standards. The MSDOWB7PX-2 supplies all the necessary A/V inputs and outputs
to complete a receiver design including a multi-port HDMI receiver and component video
ADC. All input selection multiplexed for video and audio are integrated, including full
SCART support with CVBS output. The equipped MStar MACE-5 color engine is the
latest masterpiece from MStar famous color engine series providing excellent video and
picture quality in Full-HD and large-scale displaying system. To meet the increasingly
popular energy legislative requirements without the use of additional hardware, the
MSDO9WB7PX-2 has an ultra low power standby mode during which an embedded MCU
can act upon standby events and wake up the system as required.

4.2. General Features

MSD9WB9PX-2, an SOC solution that supports channel decoding, MPEG decoding, and
media-centre functionality enabled by a high performance AV CODEC and CPU Key
features include,
e Digital and Analog DVB Front-End Demodulator
A Multi-Standard A/V Format Decoder
The MACE-5 Video Processor
Home Theater Sound Processor
Peripheral and Power Management

Transport Stream De-multiplexer

Supports parallel and serial TS interface, with or without sync signal

Supports TS input and output for external Cl module

Maximum TS data rate is 104 Mb/sec for serial or 16 MB/sec for parallel

32 general purpose PID filters and section filters for each transport stream de-
multiplexer

Supports additional audio/video/PCR filters

e Supports TS DMA channel for time-shift

e Supports 3DES/DES and AES encryption/decryption



MPEG-2 Video Decoder

ISO/IEC 13818-2 MPEG-2 video MP@HL
Automatic frame rate conversion
Supports resolution up to HDTV (1080i, 720p) and SDTV

MPEG-4 Video Decoder

ISO/IEC 14496-2 MPEG-4 ASP video decoding
Supports resolutions up to HDTV (1080p@30fps)
Supports DivX1 Home Theater & HD profilesOptional
Supports VC-10ptional, FLV video format decoding

H.264 Decoder

ITU-T H.264, ISO/IEC 14496-10 (main and high profile up to level 4.1) video
decoding

Supports resolutions for all DVB, ATSC, HDTV, DVD and VCD

Supports resolution up to 1080p@30fps

Supports CABAC and CAVLC stream types

Processing of ES and PES streams, extraction and provision of time stamps
Up to 40 Mbits bitrate (Blu-ray spec.)

Hardware JPEG

Supports sequential mode, single scan

Supports both color and grayscale pictures

Following the file header scan the hardware decoder fully handles the decode
process

Supports programmable Region of Interest (ROI)

Supports formats: 422/411/420/444/422T

Supports scaling down ratios: 1/2, 1/4, 1/8

Supports picture rotation

NTSC/PAL/SECAM Video Decoder

Supports NTSC-M, NTSC-J, NTSC-4.43, PAL (B, D, G, H, M, N, I, Nc), and
SECAM standards

Automatic standard detection

Motion adaptive 3D comb filter

Five configurable CVBS & Y/C S-video inputs

Supports Teletext, Closed Caption (analog CC 608/ analog CC 708/digital CC
608/digital CC 708), V-chip and SCTE



Multi-Standard TV Sound Processor

SIF audio decoding

Supports BTSC/A2/EIA-J demodulation

Supports NICAM/FM/AM demodulation

Supports MTS Mode Mono/Stereo/SAP in BTSC/EIA-J mode

Supports Mono/Stereo/Dual in A2/NICAM mode

Built-in audio sampling rate conversion (SRC)

Audio processing for loudspeaker channel, including volume, balance, mute, tone,
EQ, virtual stereo/surround and treble/bass controls

Advanced sound processing options available, for example: Dolby, SRS, BBE,
QSound, Audyssey

Supports digital audio format decoding:

MPEG-1, MPEG-2 (Layer I/ll), MP3, Dolby Digital (AC-3), AAC-LC

Supports Optional Dolby Digital Plus, Dolby Pulse, and MS10 multi stream
decoder, including Dolby Digital Encoder for transcoding streams to Dolby Digital
5.1 (DDCO)

Supports MPEG Audio, Dolby Digital, Dolby Digital Plus format AD (Audio
Description)

Supports PVR and time-shifting

Audio Interface

One SIF audio input interface with minimal external saw filters

Four L/R audio line-inputs including Mic. input

Two L/R outputs for main speakers and additional line-outputs
Supports stereo headphone driver

I2S digital audio input & output

S/PDIF digital audio output

HDMI audio channel processing

Programmable delay for audio/video synchronization

Analog RGB Compliant Input Port

Three analog ports support up to 1080P

Supports PC RGB input up to SXGA@75Hz
Supports HDTV RGB/YPbPr/YCbCr

Supports Composite Sync and SOG Sync-on-Green
Automatic color calibration

AV-link support

Analogue RGB Auto-Configuration & Detection

Auto input signal format and mode detection
Auto-tuning function including phasing, positioning, offset, gain, and jitter detection
Sync Detection for H/V Sync



DVI/HDCP/HDMI Compliant Input Port

Three HDMI/DVI Input ports

HDMI 1.3 Compliant

HDCP 1.1 Compliant

225MHz @ 1080P 60Hz input with 12-bit Deep-color support
CEC support

Single link DVI 1.0 compliant

Robust receiver with excellent long-cable support

MStar Advanced Color Engine (MStarACE-5)

10/12-bit internal data processing

Fully programmable multi-function scaling engine

Nonlinear video scaling supports various modes including Panorama
Supports dynamic scaling for VC-1

High-Quality DTV video processor

3D motion video deinterlacer with motion object stabilizer
Edge-oriented deinterlacer with edge and artifact smoother
Automatic 3:2/2:2/M:N pull-down detection and recovery

3D multi-purpose noise reduction for DTV or lousy air/cable input
MPEG artifact removal including de-blocking and mosquito noise reduction
Arbitrary frame rate conversion

MStar Professional Picture Enhancement:

Dynamic brilliant and fresh color

Dynamic Blue Stretch

Intensified contrast and details

Dynamic Vivid Skin

Dynamic sharpened Luma/Chroma edges

Global and local dynamic depth of field perception
Accurate and independent color control

Supports sSRGB and xvYCC color processing

Supports HDMI 1.3 deep color format

Programmable 12-bit RGB gamma CLUT

(@)
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Output Interface

Single/dual link 8/10-bit LVDS output

Supports panel resolution up to Full-HD (1920x1080) @ 60Hz
Supports TH/TI format

Supports dithering options to 6/8-bit output

Spread spectrum output for EMI suppression



CVBS Video Encoder

Supports all NTSC/PAL TV Standard
Stand-alone scaling engine
Programmable Hue, Contract, Brightness
Supports TTX/CC/WSS output

CVBS Video Output

Allows CVBS output of all source inputs

2D Graphics Engine

Hardware Graphics Engine for responsive interactive applications

Supports point draw, line draw, rectangle draw/fill, text draw and trapezoid draw
BitBIt, stretch BitBIt, trapezoid BitBIt, mirror BitBlt and rotate BitBIt

Raster Operation (ROP)

Support Porter-Duff

VIF Demodulator

Compliant with NTSC M/N, PAL B, G/H, |, D/K, SECAM L/L' standards
Audio/Video dual-path processor

Stepped-gain PGA with 25 dB tuning range and 1 dB tuning resolution

Maximum IF gain of 37 dB

Programmable TOP to accommodate different tuner gain and SAW filter insertion
loss to optimize noise and linearity performance

Multi-standard processing with single SAW

Supports silicon tuner low IF output architecture

DVB-T/DVB-C Demodulator

Digital carrier frequency offset correction: £500KHz

Optimized for SFN channels with pre/post-cursive echoes inside/outside the guard
Acquisition range +857kHz includes up to 3x: +1/6 MHz transmitter offset

Meets Nordig Unified 1.0.3, D-Book 5.0, EICTA E-Book/C-Book test requirement
ITU J.83 Annex A/C, DVB-C (EN 300 429) compliant

Supports DVB-C 0.7-7M Baud symbol rate

+400kHz internal carrier offset recovery range

6.8 usecs echo cancellation at 7 Msym/s

Supports IF, low-IF, zero-IF inputs

Ultra-fast automatic blind UHF/VHF channel scan (constellations and symbol rate)



Connectivity

e Two USB 2.0 host ports
¢ USB architecture designed for efficient support of external storage devices in
conjunction with off air broadcasting

Miscellaneous

4.3. MSTAR Block Diagram

NAND
Flash

Serial Flash

UART/KP

GPIO/SYNC

IR/CEC/RTC

RGB/YPbPr

DVI/HDMI

CVBS/S-V

SCART

DRAM interface supporting two 16-bit DDR2 @ 1066MHz
Supports PVR
Supports Common Interface for conditional access support
Bootable SPI interface with serial flash support
Parallel interface for external OneNAND and NAND flash support
Power control module with ultra low power

MCU available in standby mode
523-ball LFBGA package
Operating Voltages: 1.26V (core), 1.8V (DDR2), 2.5V and 3.3V (I/O and analog)

|DDR2-16!32| | Front Panel | | Peripherals |

JPEG %
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6. USB INTERFACE

Main Concept IC has integrated 2 USB 2.0 interface. Two of them is used for USB
connectivity for last user. Last user can play video, picture and audio files. Also digital
channels can be record to external storage device by this interface. All SW files can
be updated with interface.

MB65 USB circuit has power switches (U4- U5) and these are shown below ;
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7. DDR2 SDRAM 8M x 4 BANKS x 16 BIT (W9751G6JB)
(U11)

7.1. General Description

The W9751G6JB is a 512M bits DDR2 SDRAM, organized as 8,388,608 words x 4
banks x 16 bits. This device achieves high speed transfer rates up to 1066Mb/sec/pin
(DDR2-1066) for general applications. W9751G6JB is sorted into the following speed
grades: -18, -25 and -3. The -18 is compliant to the DDR2-1066/CL7 specification.
The -25 is compliant to the DDR2-800 (5-5-5) or DDR2-800 (6-6-6) specification. The
-3 is compliant to the DDR2-667 (5-5-5) specification. All of the control and address
inputs are synchronized with a pair of externally supplied differential clocks. Inputs
are latched at the cross point of differential clocks (CLK rising and CLK falling). All
I/Os are synchronized with a single ended DQS or differential DQS- DQS pair in a
source synchronous fashion.

7.2. Features

Power Supply: VDD, VDDQ =1.8V+ 0.1V

Double Data Rate architecture: two data transfers per clock cycle

CAS Latency: 3,4,5,6and 7

Burst Length: 4 and 8

Bi-directional, differential data strobes (DQS andDQS ) are transmitted /
received with data

Edge-aligned with Read data and center-aligned with Write data

DLL aligns DQ and DQS transitions with clock

Differential clock inputs (CLK and CLK)

Data masks (DM) for write data

Commands entered on each positive CLK edge, data and data mask are
referenced to both edges of DQS

Posted CAS programmable additive latency supported to make command and
data bus efficiency

Read Latency = Additive Latency plus CAS Latency (RL = AL + CL)
Off-Chip-Driver impedance adjustment (OCD) and On-Die-Termination (ODT)
for better signal quality

Auto-precharge operation for read and write bursts

Auto Refresh and Self Refresh modes

Precharged Power Down and Active Power Down

Write Data Mask

Write Latency = Read Latency - 1 (WL =RL - 1)

Interface: SSTL_18



7.3.Electrical Characteristics

SYM. PARAMETER MIN. TYP. MAX. UNIT | NOTES
VDD | Supply Voltage 17 1.8 1.9 v 1
VDDL | Supply Voltage for DLL 1.7 1.8 1.9 vV 5
VDDQ | Supply Voltage for Output 1.7 1.8 1.9 Vv 1,5
VREF | Input Reference Voltage 0.49 x VDDQ 0.5xVDDQ | 0.51xVDDQ Vv 2,3
VTT | Termination Voltage (System) VREF - 0.04 VREF VREF + 0.04 v 4




7.4.Pinning

VDD | NC | VSS
DQ14|VSSQ| UDM
vDDQ| DQ9 |vDDQ
DQ12|VSSQ|DQ11
VDD | NC | VSS
DQ6 |VSSQ| LDM
vDDQ| DQ1 |vDDQ
DQ4 |vssSQ| DQs3
VDDL |VREF| VSS
CKE | WE

NC | BAO | BA1
A10/AP| A1

VSS | A3 | A5
A7 | A9

VDD | A12 | NC

r & m m O O W »

r A &

i i =

VSSQ

ubDQS

vDDQ

ubDQsS

VSSQ

DQ15

vDDQ

DQ8

vDDQ

DQ10

VSSQ

DQ13

VSSQ

LDQS

vDDQ

LDQS

VSSQ

DQ7

vDDQ

DQO

vDDQ

DQ2

VSSQ

DQ5

VSSDL

CLK

VDD

RAS

CLK

oDT

CAS

CS

A2

A0

VDD

A6

A4

Al

A8

VSS

NC

NC




BALL NUMBER | SYMBOL FUNCTION DESCRIPTION
Provide the row address for active commands, and the column
M8, M3,M7,N2,N8,N2 address and Auto-precharge bit for Read’Write commands to select
N7,P2,P8,P3,M2,P7 AD-A12 Address one location out of the memory array in the respective bank.
,R2 Row address: A0-A12.
Column address: A0-A9. (A10 is used for Auto-precharge)
BA0-BA1 define to which bank an ACTIVE, READ, WRITE or
L2.L3 BAC-BA! Bank Select | pRECHARGE command is being applied.
G8,G2,H7 ,H3,H1,H9
JF1,Fo,Cg,C2,D7,D03,)] DQo-DQ15 s Bi-directional data bus.
D1,09,B1,89 / Output
K9 oDT On Die Termination | ODT (registered HIGH) enables termination resistance internal to the
Control DDR2 SDRAM.
Data Strobe for Lower Byte: Qutput with read data, input with write
LDQS data for source synchronous operation. Edge-aligned with read data,
F7.E8 ’ LOW Data Strobe | center-aligned with write data. LDQS corresponds to the data on
Lbas DQo-DQ7. LDQS is only used when differential data strobe mode
is enabled via the control bit at EMR (1)[A10 EMRS command].
Data Strobe for Upper Byte: Output with read data, input with write
uDQSs data for source synchronous operation. Edge-aligned with read data,
B7.A8 3 UP Data Strobe | center-aligned with write data. UDQS corresponds to the data on
ubas DQ8-DQ15.UDQS is only used when differential data strobe mode
is enabled via the control bit at EMR (1)[A10 EMRS command].
Al commands are masked when CS s registered
L8 CS Chip Select HIGH. CS provides for external bank selection on systems with
multiple ranks. CS is considered part of the command code.
K717 K3 F}AS,_GAS‘ Command Inputs RAS , CAS and WE (along with CS) define the command being
WE entered.
DM is an input mask signal for write data. Input data is masked when
UDM Inout Data Mask | M is sampled high coincident with that input data during a Write
B3,F3 LDOM P access. DM is sampled on both edges of DQS. Although DM pins are
input only, the DM loading matches the DQ and DQS loading.
CLK and CLK are differential clock inputs. All address and control
JaKe CLK, Differential Clock | input signals are sampled on the crossing of the positive edge of CLK
: CLK Inputs and negative edge of CLK . Qutput (read) data is referenced to the
crossings of CLK and CLK (both directions of crossing).
CKE (registered HIGH) activates and CKE (registered LOW)
2 ChE Chsktoais deactivates clocking circuitry on the DDR2 SDRAM.
J2 VREF Reference Voltage | VREF is reference voltage for inputs.
A1.E1,J9,M9,R1 DD Power Supply Power Supply: 1.8V £ 0.1V.
A3,E3,J3,N1,PS Vss Ground Ground.
A9,C1,CG3,C7,C9,E9, :
G1"G3,G7,G9 VoDa DQ Power Supply | DQ Power Supply: 1.8V £ 0.1V.
A7,82,88,02,D8,E7, Vssa DQ Ground DQ Ground. Isolated on the device for improved noise immunity.
F2,F8,H2Hs
A2,E2,L1,R3,R7,R8 NC No Connection No connection.
J7 VssoL DLL Ground DLL Ground.
J1 \VDDL DLL Power Supply | DLL Power Supply: 1.8V £ 0.1V.




8. SERVICE MENU SETTINGS

In order to reach service menu, First Press “MENU” Then press the remote control
code two times, which is “4725”.

In first screen following items can be seen:

_____________________
| SERVICE MENU ( V.4.0.1) (/0009df/4851.dcf)

Video Settings ne——
Audio Settings

Tuning Settings

Source Settings
Diagnostic

USB Operations

TV Life Time : 218 minutes

Standby SW Version : 14 MFC FW Version: N/A

Mboot Version : 1.1.6-104 FMw

MBoot Name : FILE NAME DIDN'T READ

PANEL : 185LG_SCA1 _169WXGA _E_N_NO_V NOEC xx 60_
PQ: PQTool

PROFILE draft_profile

PIX FILES :ICIS NOT AVAILABLE

1 7MBGO_H264_WXGA_1 8LGSCA1_REF BUILD




8.1. Video Settings

VIDEQ SETTINGS

RF AGC SECAM

RF AGC NEIGHBOUR NO IMAGE NO
RF AGC NEIGHBOUR NO IMAGE YES
RF AGC NEIGHBOUR YES IMAGE NO
RF AGC NEIGHBOUR YES IMAGE YES
RF AGC TEST

ADC Calibration Source

ADC Calibration R Gain

ADC Calibration G Gain

ADC Calibration B Gain

ADC Calibration R Offset

ADC Calibration G Offset

ADC Calibration B Offset

[T ] change value [revmace] Ba ck




8.2. Audio Settings

AUDIO SETTINGS

Surround Type
Surround Mode Text

[€]Rread-only



8.3. Options
Options-1

OPTIONS 1
to TV OF )

Power Up Mode Last State
BacklightTrick Mode Yes
Cable Support No
EPG Type 2
Hotel Mode Yes
L =
PC Standby .
Stby Search ¥
Test Tool T
Local Key

Volume Level

Read-only Exit



Options-2

s Sotg

Dynamic Menu Disabled
EPG Menus Enabled
Transparent Text Enabled
HDMI Number 2

HDMI Auto Switch Enabled

Re Type Rc3900
DCF ID 4851.dcf
Touchpad Sw Version 0




8.4. Tuning Settings

Tuner Type

Read-only




8.5. Source Settings

SCART
SCART2
SCART2-S
SIDE AV
SCART-S
HDMI1

HDMI2
HDMI3
HDMI4
YPbPr
VGA/P(
BluRay




8.6. Diagnostic

DIAGNOSTIC
Remote control test :D

UHF test 0K
VHF test 0K
Factory reset 0K
Tuner 12C 0K
IF 12C (0] §

HDMI 12C o
Ethernet ——

EDID status
HDCP status
DDR Settings
Cl+ credidentals
MAC address

Press any key to test [masad Back [MaEseu] e it

8.7. USB Operations

USB operations option cannot be used directly. It can be used for updating panel
tool, hw configuration etc.



9. SOFTWARE UPDATE

In MBG5 project there is only one software. From following steps software update
procedure can be seen:

1. MB65_en.bin, mboot.bin and usb_auto_update_mb65.txt documents should copy
directly inside of a flash memory(not in a folder).

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

Power on the and wait when the tv is opened.

Press OK button for a while

If First Time Installation screen comes, it means software update procedure is
successful.

abkwd

10. TROUBLESHOOTING
10.1. 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 pin should be high in open position. If it is low, please check Q15 and panel
cables.

10142 |—2 = ) STEY INFO
ACl1 1 4 -
10143 a P exr_reser
10144 |RA8 fasra ] HDMI_C_5V_DETECT
I ax7 F—<]3va_vee
10146 |BE kg'VEE CUE. DETECT
10147 Y8 - D sr wuTe Backlight

10148 Y2 ¢ 5e_cETECT 17k |—<] 3v3_sTBY Pin
: : Q2MP_PIX RST Ral

avi_vce
R55

10152 T4 1 4k7 I 3V3_STBY E
R7E . “%‘-
] 3V3_V|:C s E i
R71 RES 582 RES 5
—{ a7 -] 3va_vee —{ a7 -« 3v3_sTB o—0 (&7 —P 8
FIo32 27 AMP_MUTE H
pro33 }—EZ JT00Rk P> 1203 E
PIO34 E4 B k7 B Q15
pro3s |-E4 P eaneL_vec_ow/orr R51 BCE4BB
1036 |—C3 rroTECT
proa7 D4 R53
T1 RX F& bPU_ETH 2 2 1 3vV3 STBY
¥1 e |28 REQ 'b. CI_BUF_EN
] - [ax7 |~ 3v3_vee RES
o> CI_PFOWER_CTRL ava_vce

[T q3va_vee
R73



Dimming pin should be high or square wave in open position. If it is low, please check
S115 for Mstar side and panel or power cables, connectors.

BwMO_FRC p—
DIMMING :
gI
=
m
@ - Ciimrning
Dirnming 3 Pane| Side
; MEGA_DCR_OU &
Mstar Side ¥ ] l
—
—
L]
Jo 2
s115 R104 D ooain
BACKLIGHT DTM[p— o &0 ¢ - . 3
o5
C846 mOs4sB 4
116 i
MEGA DCR_IN}—0—0—— I R103 o761
220p ——{ax7 - =u
50V Q2 16V
C845 pg
1l
S |5
220p

50V

Backlight power supply should be in panel specs. Please check Q44, shown below;
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STBY_ON/OFF should be low for tv on condition, please check Q27’s collector.

R357
vi_sTEYD— : by STBY ON/OFF
R356
sTBY_ON/OFF_woT Pp— 10k | )
27
BCA48B
S

10.2. Cl Module Problem

Problem: Cl is not working when Cl module inserted.

Possible causes: Supply, supply control pin, detect pins, mechanical positions of pins
Cl supply should be 5V when Cl module inserted. If it is not 5V please check
Cl_POWER_CTRL, this pin should be low.

CI Supply
L.

171

R4E8
PM DN {S5) )
R4ET v | g2a
CI_POWER CTEL i00n BCHLEE
c732 *
—

Please check mechanical positions of Cl module.

10v
220u
“18e°

220u
C1051

Detect ports should be low. If it is not low please check Cl connector pins
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Cl Detect—
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10.3. Led Blinking Problem

Problem: LED blinking, 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

RaT4

SHORT CCT PROTECTIOR

g=av_wver

grev_ver

gov_ver

SLlMIGd®
FADTLTON

Valtage ¥3_STEY
Indicator Y
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10.4. IR Problem

Problem: LED or IR not working
Check LED card supply on MB65 chasis
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10.5. Keypad Touchpad Problems

Problem: Keypad or Touchpad is not working

Check keypad supply and KEYBOARD pin on MB65

>3  ONECARD
keyboard coif§  Eemfion
=~
R231 Fi4
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10.6. 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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10.7. No Sound Problem

Problem: No audio at main TV speaker outputs.
Check supply voltages of VDD_AUDIO.
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 2.5V for MB65.
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10.8. No Sound Problem at Headphone

Problem: No audio at headphone output.

Check HP detect pin, when headphone is on. It should be 0V
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10.9. Standby On/Off Problem

Problem:Device cannot boot, TV hangs in standby mode.

There may be a problem about power supply. Check powers 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 hyper-terminal (or Teraterm). These printouts
may give a clue about the problem.



DVD Problems

Problem: DVD is not working.

Check that DVD source is selected in Service menu. Check supply voltage of DVD
namely 12V_VCC.
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10.10. No Signal Problem

Problem: No signal in TV mode.

Check tuner supply voltage; 3V3_VCC_XC and 1V8 VCC_XC. Check tuner options
are correctly set in Service menu.
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