381 IDTV
ICE MANUAL



TABLE OF CONTENTS

1. INTRODUCTION......coiieitteiieie ettt et et e e tee e ettesteesseesseeseeseesseesseessesssesssesssessssesssesseenseens 3
1.1.  General Block DIiagram...........ccccceeeiiiiiiiiiiiieiiies ettt et snae e 4

1.2. MBS Placement 0f BIOCKS........c.cooouiiiiiiiiieiiiecieecieeeeeeee st 5

L. TUNER(SIZIS6) ..ottt ettt en e 6
MEBETS2022 (OPtIONAL) ...eeueriiiiiieiiiecie ettt ettt ee ettt e e st e e e e esase e abe e sseessseassaensseenseeenseans 7
MEEDS3002 (OPLIONAL)...utieuiieiiieiiieieeie ettt ettt ettt ettt et e et teeate st e saaesseesseesseenseenseenseenseensenns 9
2. AUDIO AMPLIFIER STAGE ..ottt ettt ettt st st s naeas 11
STA3BIBWS ..ttt h et et et et e et e e sbeentesntesntesaeesseanseenseenne 11

2.1, General DeSCIIPLION. ......iiiiieiiieeiieeie ettt e ettt e ere e e aeesbeesbeesaaeaeeebeesnseessseessseesaseas 11

B 111§ {1 SRR 11

2.3, ADSOIULE RATINGS ..ovvieiiieiiieeiiieeeese ettt ettt eeste e s e e s nbeesnseennneas 13
2.3.1. Electrical CharacteriStICS ......uiiruuririeerieeriieeiieeieeeieeeieeetee e e e e eeeeseeeneeeneeas 13
2.3.2. Operating SPECIfICALIONS .......eeiuieiieiiiiieie ettt ettt eeeeeaeees 13

24, PINNNG ovieiiiiiiieie ettt et et et ettt st esa e e a e st e bt e ae e beebeenteenbeents 14
TS4962M (OPHIONAl 2,5W) woeeiiiiiieiieeeeee ettt ettt sb e e e e abeesbeesaseesaseesaneens 17

3. POWER STAGE ...ttt sttt ettt et e e eenteenbeenteennees 18
3.1, POWEr Mana@eImMENT......ccueiiuiiiiiiiriieeiiierite ettt ettt ettt ettt e e sateesbaeenane e 20

4. MICROCONTROLLER — MeiaTeK .....ccceruieriieiieiieiieieeie ettt 21
T4 I B <o) 51 o] 2 (o) o OSSPSR 21
MT5365 (MaIN IC) (UT) coiiiiieiieiieie ettt sttt saa et e e e eaeesseesseenseessasnaesssensnannes 21
4.2, MediaTek BIOCK DIiagram ..........ccceevuieeiiieriiieniiesiieeieesie et siee e e s 28

4.3, RESEE CIICUIL ...eiiuiieiiieiieeiieeiie ettt ettt ettt et e s e sat e s s e s bt e s beesbeenbeenseenseenneenee 29

5. CIINTERFACE ..ottt ettt ettt ettt e et esateesaeeeneesaeenneas 29
CI Interface POWEr SWILCR: .....coiiiiiiiiiiieie et 29

6. USBINTERFACE ..ottt ettt ettt et sate s neesaeesaeesaeenaeas 30
7. DDR3 SDRAM NTC-DDR3-1GDb-D-RI2 .....cciiiiiiiiiieiieiieieeieeeeie et 30
DIESCTIPLION: ...etiieieiieieeetee ettt et ettt et e et e et e e eteeesteeeaae e taeesaseesseesseensseessseesseensaeenssseensseesseennes 30
FATUTES: ...ttt ettt e et e e ettt e e ettt e e st e e e nnteeeennteeeansteeeenneeeenneeeans 31

8. SCALER AND LVDS SOCKETS ... .ottt ssae s saaesneessaennees 33
8.1.  LVDS sockets Block Diagram ...........ccccoevuieeiiieiiieiiiieeiieciee ettt 33

8.2.  Panel Supply SWitCh CirCUuit .........ccceiiiiiiiiiiieiie e 34

9. NAND FLASH MEMORY — KOFIGO8UOD .......ccccteiiiriieiieieeieeiieeieete e 34
9.1, General DeSCIIPLION. ......eeiiieiiiieieeeie et eeiee et eteeete e e e e st e e eaeesaaeaeeabeesnseessseessseennseas 34

0.2, FRALUIES ...eeeitieiiieeeee ettt ettt ettt e et s et e e st e e eaaeas 35

L2 T o111 111 VUSROS 35

10.  [-LM1117/LM 800mA Low-Dropout Linear Regulator.............cccevvevienienienienieieeenee, 36
L1, CONNECTORS ..ottt ettt ettt ettt et e e b e et e e sae e esaeesaessaesssesseessaenseeseensseenns 37
T1.1. SCART (SC) ettt ettt ettt ettt e e beeseesaeessbeesaeesseesaessaenssenses 37
11.2. HDMI (CN707,CNT08) ..cuveeeeeeiiesiieereesieeiieesteesteeveestessseeaesssaesssessaesseesssessessseessesssesnses 37
T1.30 VIGA (CNT11) ettt ettt ettt ettt ettt ebeebaeseesaeessbeessesssaesaesssenssenees 38

12.  SERVICE MENU SETTINGS.......oooteietieiieeee ettt ese e ae s 39
121, VIEO SEHNES .uveeeieieeiieeiie ettt ete et ettt e et e et essteesnbeesabeessseessnseesnseesnseennseas 40
12.2. AUAIO SEIINES ...vveeeiieiieeiie ettt et e e e et e eteeebee s enteeeseeensaeenseeenseean 41
12.3. OPLOMS c..eviiiiieeiieeeie ettt et et e et e e st e e e e e e saseesasseeeasaeesseessseesssaessseessseeassseesssaessseennseas 42
12,4, TUNING SELHNES .eovvieiietieieeieeie ettt et et et e st esbeete e e beenbeenteenseensesnnesnseenes 44
12,5, SOUICE SEHNES ...eouvieueieieeeiieeiieeiteeieeesttestee st este e bt eteeteeaseeatesneesstessseesaeenseenseeseenseenseenses 45
12,6, DIAGNOSTIC. .ecueiiuieeiieeiieitieeite ettt ettt ettt ettt et et e et e saeesatesseessee st e seeseensesenseenseenns 46

12.7. USB OPEIatiONS....ccuveeeiierieeeiieerieesieesieeseteesteesteesseeessseessseessseessaeesseeensseesseseesssesnsees 47



13. SOFTWARE UPDATE.......c.ooiiiiiii e 47

14, TROUBLESHOOTING ......ccoeiittiieitieitieiie ettt ettt stae s teesaeesseesseesaeseessaenseensaeneas 47
14.1.  No Backlight Problem..........cccoeeiiiiiiiiiiieeiie et 47
14.2. CIMoOdUIE ProbIem ....c..eieiiieiiieieeie ettt eseaeens 49
14.3. Led BInKing Problem ........cc.cooieiiiiieiiieiieiieceeeeee et 50
14,4, TR PIODICII ..ottt ettt et snteeneesaeesenens 51
14.5. Keypad Touchpad Problems ..........ccceoieriieiiieiiiiiieiee et 52
14.6.  USB ProDIEIMS ....ouiiiieiieiieieeieee ettt ettt ettt e e saeesaeesaeenseens 52
14.7. N0 Sound ProbIem ........ccoiiiiiiiiiiiieiieieeeee ettt e 53
14.8. No Sound Problem at Headphone .............cccocoviiiiiiiiiiieiiicieceece e 53
14.9.  Standby On/Off Problem.......c.cociiieiieiiieeiecieeee ettt 53
14.10.  NO Signal ProbIem ........cooiiiiiiieieeie et eeee s 54

1. INTRODUCTION

17MB81 mainboard is driven by MediaTek MT5356. This IC is capable of handling Video
and audio processing, Scaling-Display processing, 3D comb filter, OSD and text
processing, LVDS/mini-LVDS transmitting, channel and MPEG2/4 decoding, integrated
DVB-T/C demodulator and media center functionality.

TV supports PAL, SECAM, NTSC colour 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 demoulators of MediaTek |IC and DVB-S/S2 is supported with externall
demodulator.

Sound system output is supplying max. 2x8W ( less 10%THD at max output)  for stereo
8Q) speakers.

Supported peripherals are:

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

1 SCART socket(Common)

1 YPbPr (Optional)

1 PC input(Common)

2 HDMI 1.3 input(1 HDMI input is common, 1 input is optional)
1 S/PDIF output(Optional)

1 Headphone(Optional)

1 Common interface(Common)

1 USB input is (Common)

1 On-board Keypad(Optional)

1 External Keypad(Optional)

1 External TouchPad(Optional)



1.1. General Block Diagram
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1. TUNER(Si2156)

The Si2156 integrates a complete hybrid TV tuner supporting all worldwide
terrestrial and cable TV standards. Leveraging Silicon Labs’ field proven third
the Si2156 maintains the unmatched
performance and design simplicity of the original Si2153 while further reducing
footprint size. No external LNAs, tracking filters, 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 real-
world conditions due to its very high linearity and low noise. Interfacing the Si2156
seamlessly with the Si2165 DVB-T/C demodulator creates a DVB-T/C receiver plus
PAL/SECAM tuner. The Si2156 is pin-compatible with the Si2176 hybrid TV tuner

generation digital low-IF architecture,

with analog demodulator, providing customers unparalleled design flexibility.

Features :

m  \Worldwide hybrid TV tuner [ ]
e Analog TV: NTSC, PAL/SECAM
e Digital TV: ATSC/QAM, DVB-T/T2/C, m
ISDB-T/C, DTMB
e 42-1002 MHz frequency range =
m  Compliance with A/74, NorDig,
D-Book, C-Book, ARIB, EN55020,
OpenCable™ specifications

Best-in-class real-world reception
e Exceeds MOPLL-based tuners
Digital low-IF architecture

e Customizable channel select filter
Flexible output interface

e 3ingle or separate pins for
ALIF/DLIF connection to SoC

| _ m 3.3 and 1.8 V supply voltage
- nghly—lntegrated, Iowest BOM  u Standard CMOS process
o No SAW filters required o = 5x5mm, 32-pin QFN package
o Integrated LNA and tracking filters .
. : > .. m RoHS compliant
m  No alignment, tuning or calibration
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M88TS2022 (Optional)

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 Msymbol/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 perfarmance

* 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 VV compatible logic levels
*  Power supply: #+33V

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

*  RoHS compliant

Applications

* Digital satellite receiver front-end for DVVB-S2 and
ABS-S applications

General Description

The M88TS2022 is a single-chip, direct-conversion tuner
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 M88TS2022
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 M88TS2022 can be configured via a 2-wire serial
bus. The chip is available in a 28-pin QFN package.
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M88DS3002 (Optional)

Features
»  Multi-standard demodulation
= Compliant with DVB-5/52 specificafion
- QPSK, 8PSK, 16APSK and 32APSK
demodulation schemes
—  Maximum channel bit rate iz 130 Mbps
=  Maximum symbol rates are: 45 Msaps for QPSK
and BPSK; 36 Msps for 1BAPSK and 28 Maps
for 32APSK

» DSP features
- Symbol rate sweeping
— VO impairment cancellation
— Automatic specirum inversion
= Adaptive equalizer for RF reflection removal
- Roll-off factor automatic dentification
— Blind 2can for programming search
— High performance on-chip micro-confroller
=  Multi-grmor monitor
- Accuraie SNR estimation
—  MuliHock indicators
= Clipping rate reporter
- DC removal
— Automatic frequency comection (AFC)
— Fast timing loop acquisition
= Robust frame synchronizabon scheme
= Phase noise indicator
— [Fast system recovery from fading or other
abnormal condiions
= Co-channel interference cancellation
- Consteflation monitor

= Interface

- DVB-5/52 commaon, parallel and senal MFEG
output interface compliant

— 2-wire senial bus to configure the device

= 2-wire bus repeater for tuner configuration

- DISEqQC™ 2.X compliant interface

— General purpose output (GPO)

— Dedicated reference clocks (13.5MHz/ 27 MHz)
generation

=  System
—  On-chip 8-bit ADC
= Dn-chip PLL for master clock from a 27 MHz
external clock or quartz crystal
— Sleep mode supporied

«  Technology
— Power supplies: 125V and 3.3V
—  Low power consumption: ~350 mW
= Package: 64-pin QFN
- RoHS compliant

Applications
=  Digital sateliite set-lop boxes
« Digital satefiite receivers

General Description

The ME8D53002 = an advanced single-chip demodulator
for digital sateliite television broadcasting. It is fully
compliant with the DVB-5/52 standard and can support
QPSK, 8P5SK, 16APSK and 32APSK demodulation
schemes. The chip provides a fast, easy-fo-apply and
cost-effective front-end solution for digital satellite
MECEiveEr.

The MBEDS3002 accepts baseband differential or single-
ended | and Q signals from a tuner, then digitizes,
demodulates and decodes the signals, and finally outputs
an MPEG transport stream.

The MEBDS3002 supports symbol rate from 1 Msps up fo
45 Msps, and code rate from 1/4 o 310 Its features
cover blind scan, fade detection, timing and carrier
recovery, performance monitoring, co-channel
interference cancellation, command interface, and
DiSEgC™ 2 X interface, eic. The device is conirolled via
a 2-wire senal bus.

The MB8DS3002 works properly with 1.25 V and 3.3 V

voltage supplies. Typically, the power consumption is
around 390 mW. The chip i available in a 64-pin QFN
package and & RoHS compliant.
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2. AUDIO AMPLIFIER STAGE
STA381BWS

2.1. General Description

The STA381BWS is an integrated solution embedding digital audio processing, digital amplification,
FFXTM power output stage, headphone and 2 Vrms line outputs. It is part of the Sound Terminal®
family and provides full digital audio streaming from the source to the speaker, offering cost
effectiveness, low power dissipation and sound enrichment.

The STA381BWS input section consists of a flexible digital input serial audio interface, feeding the
digital processing unit, and an analog 1 Vrms input for a seamless connection with pure analog
sources. The serial audio data input interface supports many formats, including the popular IIS
format.

The STA381BWS is based on an FFXTM (Fully Flexible Amplification) processor, an
STMicroelectronics proprietary technology. FFXTM is the evolution of the ST ternary technology: the
advanced processor is available for ternary, binary, binary differential and phase shift PWM
modulation. STA381BWS embeds the ternary, binary and binary differential implementations, a
subset of the full capability of the FFXTM processor.

The STA381BWS power section consists of four independent half-bridges. These can be configured
via digital control to operate in different modes. A 2.1 channel setup can be implemented with two
half-bridges (L/R) together with a single full-bridge (subwoofer).

Alternatively, the 2.0 channel setup can be done with two full-bridges. When using this configuration
an external amplifier, for the SW channel, can be also driven through the PWM output. The
STA381BWS is able to deliver 2 x 20 W (ternary) into an 8 W load at 18 V or 2 x 9 W (binary) into a 4
W load plus 1 x 20 W (ternary) into an 8 W load at 18 V. The STA381BWS also provides a capless
headphone out (with embedded negative charge pump), able to deliver up to 40 mW into a 32 W
load or, alternatively, can be configured as a 2 Vrms line output.

The STA381BWS digital processing unit includes up to 12 programmable biquads (EQs) allowing
perfect sound equalization and offering advanced noise-shaping techniques.

Moreover, the coefficient range ensures a great variety of filter shapes (low/high-pass, low/high shelf,
peak, notch, band-pass). The equalization engine is fully compatible with the ST speaker
compensation technology embedded into the APWorkbench suite. A state-ofthe- art multi-band DRC,
STCompressorTM, equalizes the system to provide active speaker protection with full audio quality
preservation against sudden sound peaks. Moreover, STSpeakerSafeTM technology offers reliable
speaker protection under any condition. The master clock can be from stable BICKI (64xfs, 50% duty
cycle) or external XTI.

2.2. Features

Features

e Wide-range supply voltage

— 4.5V to 25.5V (operating range)

— 27 V (absolute maximum rating)

e |12C control with selectable device address
e Full IC protection embedding:

— Manufacturing short-circuit protection (out
vs. gnd, out vs. vcc, out vs. out)

— Thermal protection

— Overcurrent protection

— Undervoltage protection



e 1 Vrms stereo analog input

e |12S interface, sampling rate 32 kHz ~ 192 kHz,
with internal sampling frequency converter for
fixed processing frequency

e Three output power stage configurations

— 2.0 mode, L/R full bridges

— 2.1 mode, L/R two half-bridges, subwoofer
full bridge

— 2.1 mode, L/R full bridges, PWM output for
external subwoofer amplifier

e Driving load capabilities

—2x 20 W into 8 W ternary modulation
—2x9Winto4 W+ 1x20W into 8 W

e FFXTM 100 dB dynamic range

e Fixed output PWM frequency at any input
sampling frequency

e Embedded RMS meter for measuring real-time
loudness

e Two analog outputs:

— Selectable headphone / line out driver with
adjustable gain via external resistors

— Auxiliary F3XTM analog output for external
driver

e Headphone:

— Embedded negative charge pump

— Full capless output configuration

— Driving load capabilities: 40 mW into 32 W
e Line out:

— 2 Vrms line output capability

e Up to 12 user-programmable biquads with
noise-shaping technology

e Direct access to coefficients through 12C
shadowing mechanism

e Fixed (88.2 kHz / 96 kHz) internal processing
sampling rate

e Two independent DRCs configurable as a
dual-band anticlipper or independent
limiters/compressors (B2DRC)

e Digital gain/att +48 dB to -80 dB with

0.125 dB/step resolution

e Independent (fade in, fade out) soft volume
update with programmable rate 48 ~ 1.5 dB/ms
e Bass/treble tones control

e Audio presets:15 crossover filters, 5
anticlipping modes, nighttime listening mode
e STSpeakerSafeTM protection circuitry:

— Pre and post processing DC blocking filters
— Checksum engine for filter coefficients

— PWM fault self-diagnosis

e STCompressorTM dual-band DRC



2.3. Absolute Ratings

2.3.1.

Electrical Characteristics

The specifications given in this section are valid for the operating conditions: V- =18V,

f=1kHz, fg, = 384 kHz, Ty, = 25°C and R | = 8 £, unless otherwise specified.
Symbol Parameter Conditions Min|] Typ| Max| Unit
Output power BTL Digital limited'™! 20
Po | Output power SE Digital limited'®) 5 w
Cutput power SER_ =4 0 Digital limited™ g
Rgsor | Power PochannelMchannel MOSFET  |la=15A 120 mL2
gP FPower Pchannel Rygoe matching la=15A a5 %
g Power Nchannel Rggqn matching lg=15A g5 Ua
ldss Power PchannelMchannel leakage 10] pA
ot |Low current dead time (static) Resistive load'" 8 15] ns
i Rise time Resistive load!! 10 18] ns
1 Fall time Resistive load'"! 10 18] ns
Supply current from Yoo in power-down | PWRDN =0 01 1] pA
- FCM Input signal = -60 dBfs,
o Supply current from Yoo in operation Switching frequency = 384 kHz, 52 G601 mA
Mo LC filters
llim | Overcurrent limit (2) 4 5] 65| A
LWL Undervoltage protection 35 43 WV
tin Cutput minimum pulse width Mo load 20 30 g0| ns
DR Dynamic range 100 dB
- Signal to noise ratio, ternary mode A-Weighted 100 dB
SR Signal to noise ratio binary mode A-Weighted an dB
FFX sterso mode, Po =1 W,
THD+M | Total harmonic distortion + noise f=1kHz, 02 %
FFX sterso mode,
Xrak | Crosstalk 5 kHz, one channel driven at a0 4B
1'W and other channel
measurad
n Peak efficiency, FFX mode ::r.';::lozﬂzi'; 20w a0 %
2.3.2. Operating Specifications




The specifications given in this section are valid for the operating conditions:

f=1kHz, Tamp =25 C, VDD3V3 =3.3 V, Ryjpe=5kQ, Ryp = 32 Q, unless otherwise specified.

Table 8. Electrical specifications for the analog section
Symbol Parameter Conditions Min | Typ | Max | Unit
Vout | Output voltage for line out G, =25, THD < 1%, Rload = 5 kQ2 1.9 2.1 | Vrms
Pout [ OQutput voltage for HP out THD+N = 10%, G, = 2.5, Rload =32 Q 40 mwW
. - Vout = 2 VRMS: Fin =200 Hz,
DR Dynamic range for line out V,, = 0.8 mV (-60 dBFs) 100 dB
X-Talk |Channel separation for line out [V,,;=2Vrms, G,=2.5 75 dB
HP mode, Pg =15 mW 70 dB
PSRR | Power supply rejection ratio
Line out mode, Vs =2 Vrms 70
Ri, |Line input resistance 30 | ko
HP mode, V,;; = 200 mVgys. G, = 2.5 0.03 %
THD+N | Total harmonic distortion + noise
Line out mode, Vo =0.2Vrms, G, =25 0.03 %

2.4. Pinning

48] vopDIG2
E' GNDDIGZ
[ 45 ] TESTMCDE
E SA

[44] scu
[43] spa
[42] NTLINE
[41] Pwon
[40] mEsET
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VCC_REG E El MCLK

VSS REG E E AGNDPLL
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TGFP 64 pin Name Type Description
WCC_REG POWER WCC reg
2 VS5 _REG POWER Vss reg, VCC_REG-3.3V
3 i-2 oUT2E DUTRUT Half-bridge 28 output
4 24 GMDO2 POWER Half-bridgs 24 and 2B ground
5 56 WCC2 POWER Half-bridge 24 and 2B supply
G T-2 oUTZA QUTRUT Half-bridge 24 output
a-10 CUT1B QUTRUT Half-bridge 18 output

=] 11-12 WCCH POWER Half-bridge 14 and 1B supply
a 13-14 GMNDO POWER Half-bridge 14 and 1B ground

0 18-1G CUTTA QUTPUT Half-bridge 14 output

1 i VDD_REG POWER VDD reg 3.3V

2 18 GMD_REG POWER OZ reg grownd

3 21 F2x_FILT POWER F3X reference voltage
14 22 F3xL QUTFUT F3X analog out left channe

5 23 FIxR QUTFUT F3¥ analog out right channel

a8 24 LIMEIML INFUT Line in left channsl

Fi 25 LIMEINR INPUT Line in right channel

a 28 LIMEHPCUT_L QUTFUT Headphone/line driver left channel
10 27 LIMEHPOUT R OUTEUT Headphene/iine driver right

- channsl

20 25 GNDA EOWER gH::iF;"umeﬂ ne driver power
21 24 SOFTMUTE INPUT Soft muie
22 30 VOD3IW3E FOWER +2 W LD power supply
23 e CPVES FOWER -3.3 W charge pumpg pin
24 a2 CFM FILTER CHP Cily negative
25 35 GHOPSUB FOWER Charge pump ground
28 38 CPP FILTER CHP Cfly positive

[ aF VDDIWICHP POWER Charge pump power supgly
28 38 VDDDIE FPOWER 112 Ring power supply
28 38 GHDODIG1 FOWER Diigital core grownd




VOFN 48

pin TQFP 64 pin Mame Type Description
30 40 FFX3A OUTPUT Digital PWM line out
31 41 FFX3B OUTPUT Digital PWM line out
32 42 FFX4A OUTPUT Digital PWM line out
33 43 FFX4B OUTPUT Digital PWM line out
34 44 WREGFILT POWER Digital VDD from core
a5 45 AGNDPLL POWER PLL analog ground
36 46 MCLK INPUT PLL input clock
a7 47 BICKI INPUT 1S serial clock
38 48 LRCKI INPUT 1S left'right clock
29 49 18] INPUT 1S serial data input
40 50 RESET INPUT Reset
Device power-down
41 51 PWDN INPUT 0 = power-down
1 = normal operation
42 52 INTLIME CQUTPUT Fault interrupt
43 53 SDA Vo lIC serial data
44 54 SCL INPUT lIC serial clock
45 tota SA INPUT [IC select address (pull-down)
46 56 TEST_MODE INPUT ;:;i o fgLLl'f;giIff””“te" to
47 57 GNDDIG2 POWER Digital 'O ground
48 58 WDDDIGZ2 POWER Digital core LDO supply
19,20,33, 34, Mot Connected M.C.

59, 60, 61




TS4962M (Optional 2,5W)

Features

B Operating from Vo = 2.4V to 5.5V
m Standby mode active low

m Output power: 3W into 4Q and 1.75W into 8Q
with 10% THD+N max and 5V power supply.

m Output power: 2.3W @5V or 0.75W @ 3.0V
into 4Q with 1% THD+N max.

m 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

Low pop & click noise

Thermal shutdown protection

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

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 80 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 5ms. A
standby function (active low) allows the reduction
of current consumption to 10nA typ.

Pin connections

®

OF6
{6GEO
®D®

ONG)

(%] 8ic2

IN+: positive differential input
IN-: negative differential input
WVDD: analog power supply
GND: power supply ground
STBY: standby pin (active low)
OUT+: positive differential cutput
OUT-: negative differential output

Block diagram

51l g2

vee

Ot

c3

|| Qutput

Bridge

Cut-

A3




3. POWER STAGE

The DC voltages required at various parts of the chassis and panel are provided by a main power
supply unit. MB81 chassis can operate with PWO05, IPS60, IPS70, IPS16, IPS17, IPS19, PW25,
PW26, PW82-3, PW03, PW04, PW06, PWO07 as main power supply and also with 12V adaptor.

Which power board can be used for board to board or cable connection?

Board to board (BTB) : PWO05, IPS60, IPS70, IPS16, IPS17, IPS19
Power Cable : PW25, PW26, PW82-3, PW03, PW04, PW06, PW07

The power supplies generate 24V, 12V, 5V, 3,3V and 12V, 5V,3.3V stand by mode DC voltages.
Power stage which is on-chassis generates 5V, 3V3 stand by voltage and 12V, 8V, 5V, 3V3, 2.5V,
1,8V and 1,2V supplies for other different parts of the chassis. Chassis block diagram is indicated
below.

The blocks on power block diagram is using dependent to main supply. For PW26 and PW27 just
common blocks are enough for proper operation.

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 shold be logic low. After any short detection, SW forces LEDs on LED card to
blink.
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3.1.Power Management

AcC/DC
Adapter
Or
PW
or
IPS

MB80 POWER MANAGEMED

Mosfet
p— SW1 THEmA -" 12V_VCC
W/ADAPTER
260mA MSFT,IEL - 1V12_VCC
(2600mA)
COMMON
ey MSP";EL S50mA P 3V3 VCC
(550mA)
W/ADAPTER
WIIPS16
WIPS17 b0
WIIPS60
wiPwos [ XC6215 > {2;;56:;”:0
ey COMMON
 soama SRR A e 1V8_VCC
(217mA)
COMMON
1000mA
— If;?ca - 1V2_AVCC
(1000mA)
COMMON
STP5
oot SN - 1V5 VCC
(1250mA)
COMMON
W/ADAPTER
e S . - 5V _STBY
MP1484 . W/IPS16 -
WIPWOE  wipsi7 (10mA)
WIPWO7  wypseo
W/ADAPTER wipwos
T e BJT - 3V3_STEBY
(10mA)
W/ADAPTER
1500mAT " M;;f:t 1500mA = 5V VCC
(1500mA)
COMMON
40
. L":::;?:? —lp 3V3_AVCC
(400mA)




4. MICROCONTROLLER - MediaTek

4.1.Description
MT5365 (Main IC) (U1)

This document is mainly for audio quality (AQ) tuning and customization. We will introduce each AQ
module enclosed in the red box of the following audio block diagram one by one in chapter 3. We will
also include each module®s control CLI and tuning tool with corresponding firmware and Flash AQ

customization methods.

Before we go through each module introduction, we will briefly introduce the tuning and customization

tools in the chapter 2.

Followed by chapter 3, we will include a Full-Watt manipulation example in chapter 4 that you can

start your first AQ tuning exercise.

The MediaTek MT5356 family is a backend decoder and a TV controller and offers high
integration for advanced applications. It combines a transport de-multiplexer, a high definition
video decoder, an AC3 audio decoder, a duallink LVDS/mini-lVDS transmitter, and an
NTSC/PAL/SECAM TV decoder with a 3D comb filter (NTSC/PAL) The MT5356 enables
consumer electronics manufactures to build high quality, low cost and feature-rich DTV.
World-Leading Audio/Video Technology: The MT5356 supports Full-HD
MPEG1/2/4/DivixXVC1/RM/H 264/AVS wvideo decoder standards, and JPEG. The MT5356 also
supports MediaTek MDDI™ de-interlace solution can reach very smooth picture quality for
motions. A 3D comb filter added to the TV decoder recovers great details for still pictures. The
special color processing technology provides natural, deep colors and true studio quality video.
Also, the MT5356 family has built-in high resolution and high-quality audio codec.

Rich Features for High Value Products: The MT5356 family enables true single-chip
expenence. It integrates high-quality HDMI1.3 (partial HDMI1 . 4), high speed VGA ADC, dual-
channel LVDS, USB2.0 receiver, Ethernet, TCON and panel overdrive.

Key Features:

1. Worldwide multi-standard analog TV demodulator

2. A transport demultiplexer

3. A muti-standard video decoder

4. An AC3/MPEG2 audio decoder

5. HDMI1.3 receiver (cover HDMI1.4 partial Spec)
HDMI 1.4 Ethemet 3D over Audio Return Additional
Spec. Channel HDMI S Channel Color Space

Optional Yes Mo Yes Yes

6. Audio codec

y TCON

8. Ethernet

9. Panel overdrive control

10. Local dimming



= Host CPU

ARM1176JZ5-756MHz

16K |-Cache and 16K D-Cache
14K Boot ROM

JTAG ICE interface

Watch Dog timers

= Transport Demultiplexer

New generation 2 demux design

Supports two serial transport stream input with one senal transport stream output, or one parallel transport stream
input

Supports ATSC, DVB-T, DVB-C transport stream input

Support DES / 3-DES / DVB / AES [/ Multi-2 de-scramblers

Up to 8 even/odd keys for descrambling

Supports 32 PID filters and 32 section filters

Supports 32 PID filters for recording

Supports hardware CRC-32 check

Supports PCR recovery function

Supports a micro-processor for stream process and video start code detection

® MPEG2 Decoder

MPEG MP@ML, MP@HL

Supports de-blocking filter

= MPEG1 Decoder

MPEG4 Decoder

ASP@L5

H.264 (MPEG4.10) HD Decoder (AVC)

MP@L4.0, HP@L4.0, constrained BP@L3 video standard

VC-1 (SMPTE421M)

MP@HL, AP@L3(Partial Support, support up to 1920x1080)



WMV decoder MP@HL

Div (XviD) Decoder

DIVX3 7 DIVX4 L DIVXS T DIVXG f DIV HD

B AVS Decoder

Jizhun profile @Level 6.0.1

B RMVEB Decoder

RealVideo8/9M10

B Soreson H.263

Still Image decoding

JPEG (base-line or progressive)

De-mosquito engine

20/3D for all AV inputs

20 Graphics

Supports multiple color modes

Point, horizontalfvertical line primitive drawings

Rectangle fill and gradient fill functions

Bitbit with transparent options

Alpha blending and optional pre-multiplied alpha composition Bitilt
Stretch Bithbit

YCbCrto RGB color space conversion

Support index to direct mode bitblt

= |mage Resizer

Supports 16bpp/32bpp direct color format.

Supports 4200422 video format.

Supports 4200422444 JPEG format.

Arbitrary ratic verticalfhorizontal scaling of video, from 1/128X to 128X
Simple DMA.

= 03D Plane



= Three linking list O5D= with multiple color mode and two of them has up-scaler

= Video Plane

=  Supports video freeze and over scan.

=  Flesh tone management

= Gamma comection

= Color Transient Improvement (CTI)

= 20 Peaking

= Saturation/hue adjustment

=  Brightness and confrast adjustment

=  Black and White level exiender

= Adaptive Luma management

= Automatic detect video, film and mixed-mode source:

= 32422 pull down source detection

= Supportz FHD motion-adaptive de-interlace in 32kit dram interface

=  Supports excellent low angle image processing

= Brilliant boundary ghaping for moving object

= Advanced non-linear panocrama scaling.

=  Programmable zoom viewer

=  Progressive scan cutput

= Supportz alpha blending for 05D on video plane.

= Dithering processing for flat panel display

=  Frame rate conversion.

=  Supports FHD panel and YGA dot-to-dot

= Supports PIPPPOP, (dual de-interlace, one HD and one SD)
m 0D

= Support 80Hz Full-HD and WXGA panel over drive.
B TCON

=  Flexible timing control with programmabie fiming

i. Horizontal timing control

ii. Vertical iming control

jii. Multi-line timing control

v Multi-frame timing control

=  Support gate power modulation timing

= Support 1/2/4/8 frame inverzion, 1-line inversion, 2-line inversion, and could up to 255-line dot inversion

B Local Dimming



= Block divizion: up to 800 fotal blocks, up fo 100 horizontal blocks
= Support 50K ~ 50M SPI clock rate

= Support 6/8/1012-bit one-link, or 6/8/10-bit dual-link LYDS tranzmitter,
= Built-in spread spectrum for EMI performance
=  Programmable panel timing output
u Mini-LVDS

u Single port 6/8-bit 6 pairs mini-LVDS output for WXGA 60Hz panel

u Single port 6/8-bit 3 pairs mini-LVDS output for WXGA 60Hz panel

®  Dual port 6/8-bit 3 pairs mini-LvVDS output for WXGA B0Hz panel

®  Single port 8bit § pairs mini-LYDS cutput for FHD 60Hz panel

®  Dual port 8 bit & pair mini-LVDS output for FHD 60Hz panel

u Dual port 8bit 3 pairs mini-LYDS output for FHD 80Hz panel

m CVBSin
= On-chip 54 MHz 10-bit video ADC
= Supports PAL (B,G,D H,M M |, Mc), NTSC, NTSC-4.43, SECAM
= NTSCIPAL supports 30V2D0 comb filter
= Built-in motion-adaptive 30 Noise Reduction
= Bl data slicer for CC/TT decoding
= Supports 2 S-Video.
= MTS366 support 3-channel CVBS. MTS5365 support 2-channel CVBS.
= Supportzs SCART connector
m YGA In
=  Supports VGA input up fo UXGA 162 MHz
= Supports full VESA standards

B Component Video In
= Supports two component video inputs

= Supports 480i f 480p / 576i / 576p { T20p / 1080 / 1080p

B Audio ADC
= MTS366 support 7-pair IR input, MT5365 support 1-pair 'R input

B Audio digital input



MTS366 support S bit (10 channel) 125 audio input {muxed with GPIO), MTS365 support 2 bit (4 channel) 125

audio input (muxed with GPIO).

® HDOM| Receiver

= One channe! HOMI1.4

. Maximum data rate can be up to 3.3 GHz
Support 3D video format
vil. Audio Return channel

=

= EIA/CEA-B61B
= CEC

B Video bhypass
= TV bypass

= CWBS Monitor (any AV input)

= TV audio demodulator
= Supportzs BTSC / ELA-) [ A2 7 NICAM [ PAL FM / SECAM world-wide formats
= Standard automatic detection
= Stereo demodulation, SAP demodulation
= Mode selection (Main/SAPSterso)

s Audio DAC
= MTS366 support 4-pair audio DACs, MTS365 support 2-pair audio DACs

= ORAM Controller
= 16/32-bit DDR2Z/DDR3 interface, (MTS365 only support 16-bit DRAM)
= MTS365 Support DDR2 1026 MHz, DDR2 1188MHz. MT53566 Support DDR2 1026MHz, DDR3 1242MHz.
Supportz 512Mb or 1 Gb DDR2 DRAM device and 1Gb or 2Gk DDR3 device. MTS365 has 16-bit data bus offers
up to 256MB space (one x16 DRAM device), and MTS366 has 32-bit data bus offers up to 312MB space (two x16
DRAM device).
=  Supports DDR2-800VDOR2-1066/D0OR3-1333/DOR3-1600 device

= Audio DSP
=  Supports Dolby Digital AC-3 decoding (ATSC)
= MPEG-1 layer 1Al decoding
= Support WMA f HE-AAC
= Dolby Prologic Il



Audio output: 5.1ch + 2ch (down mix) + 2eh(bypass)

Pink noize and white noize generator

Equalizer

Bass management

30 =urround processing with virtual sumound

Audio and video lip synchronization

Supports bassitreble

Automatic volume control

MTS366 supportz 5-hit {10-channel) main audio Fs oufput interface, MTS5365 support 2-bit (4-channel) main audio
I*S output interface: each of these channels is up to 24-bit resolution.

B S/PDIF interface

Support SPDIF in bypass
One SPDIF out

B Analog TV IF Demodulator

Supports world-wide analog TV standard

Accept Low IF frequency

Full digital AGC confrol and carmier recovery

Embedded SAW filter and IF Amplifier. Cost effective TV front-end structure and no more costs on

Wi External analog SAW filters (Video/Audio)
i External analog IF demodulator
w0 Extra peripheral circuit on CVBS signal data path
i External SAW filter and IF VGA on tuner
n Peripherals

MTS366 support three built-in UARTSs with Tx and Rx FIFD, MT5365 support two UART (one is muxed with GPIO).
MT5366 support MIWRMII interface (built-in Ethernet MAC), MT5365 support RMII cnty.

Seven basic senal interfaces; one ig for the tuner, one is the master for general purpose, and one is the slave for
WA DDC, the other four exira slave sernial interfaces used for HOMI EDID data (three are muxed with GPIO).
MTS366 support three PWMs, MTS365 support two PWMs (one is muxed with GP1O).

IR receiver

Real-time clock and watchdog controller

Built-in 2-link USB2.0M.1,USB portD supports extemnal hub,

Built-in uP for standby mode

Support SDIO interface pin muxed with smart card

Supports two serial flash or one serial and cne NAND flash

MTS366 supports six-input low-speed ADC, MTS365 support five-input low-speed ADC.

Supports boundary scan (JTAG)

n [T Qutline

The MTS366 iz 21x21mm PBGA Package, MTS365 iz 256-pin LQFP package with EPAD
3.3VA A2V 2V and 1.8V for DDR2 or 1.5V for DDR3



4.2. MediaTek Block Diagram

Ts Tuner CVBS/ Component HDMI Tuner Audio Panel 32/16-bit
In YC Input Analog Input  Rx In Input DDR2/DDR3
y ¥ ¥
NTSC/PAL Audio | Audio

/| SECAM DDR2
DDR3
Controller

Audio In

Audio DSP
Audio I/F
Audio DAC BScan PCR RTC UART SDIO MII/RMII PWM NAND Flash

JTAG IrDA I‘c USB2.0 Watchdog Serial Flash Servo ADC

SPDIF Out, IS




4.3. Reset Circuit

Reset circuit using for initiliazing main MediaTek IC. Reset condition is high and nomal working
condition is low for RESET pin.
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5. CI INTERFACE

Cl Interface Power Switch:

It is used for CI module supply, when Module is inserted (it means CI detect is low) This circuit is
opened or closed by CI_ POWER_CTRL port of main uController

CI_PWR_EN EN  FAULT | o CI _OCP

STMP2161 {5135 Dvas
oo f—] R452
us
IN
5 ouT

5V vce - . /
049 o—— P vce pomeIa

:/EIH_'\

|
*\—ézgz c107 €108
BeH10330P = 100m==100n | , o
50V 10V 10 =
5 N
12v_vee b o —]
R449 R450
|
RE510
Q34 \

BC848B '




6. USB INTERFACE

Main Concept IC has integrated 1 USB 2.0 interface. It is used for USB connectivity for last user. Last user
Also digital channels can be record to externall storage device by this interface. All SW files can be
updated with interface.

USB circuit has 3 main parts
¢ Integrated USB 2.0 Host interface of D3K
e Protection IC
e Over Curent Protection IC

FC pinb NC, pin6é current limit, R from VCC te pin6é NC
TI pinb current limit, piné fault, R from pin4 to GND N(

5v_vecpp— = 5v_vce D—l T G—D USB1_vee
U44 R2069r1 gpr.
. = I—2 GND LM e
022 5 TPS2553-1 A R2070
> EN FAULT |5
USBE_ENABLE i [560R]

R428 FC OPT.

: . {5v_vee

p* USBE_OCDTI OPT.

TP110 R643
4 use1_ ppg— -
i

3 T : . 101 ~ 104)E
szosoﬁ
2 . I_2 GND HAS VDD _45 USBl_VCC
TPlO?O—l _F96_ . AZ(099-045
1 : d QUsal_vcc 102 103 |1
| cstion
CN28 e ~ R644
Tiw

7. DDR3 SDRAM NTC-DDR3-1Gb-D-R12

Description:

The 1Gb Double-Data-Rate-3 (DDR3/L) B-die DRAMSs is double data rate architecture to achieve high-speed
operation. It is internally configured as an eight bank DRAM.

The 1Gb chip is organized as 16Mbit x 8 1/0Os x 8 banks or 8Mbit x 16 I/Os x 8 bank devices. These
synchronous devices achieve high speed double-data-rate transfer rates of up to 2133 Mb/sec/pin for general
applications.

The chip is designed to comply with all key DDR3/L DRAM key features and 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 (CK rising and __ falling). All I/Os are synchronized with a single ended DQS or
differential DQS pair in a source synchronous fashion.

These devices operate with a single 1.5V £ 0.075V &1.35V -0.067/+0.1V power supply and are available in
BGA packages.



Features:

® 1.35V -0.067/+0.1V &1.5V £ 0.075V (JEDEC [ ] OCD Calibration
Standard Power Supply) [ ) Dynamic ODT (Rtt_ Nom & Rtt WR)
® 8 Internal memory banks (BA0O- BA2) [ ] Auto Self-Refresh
[ ] Differential clock input (CK, CK) ] Self-Refresh Temperature
® Programmable CAS Latency: 5, 6, 7, 8, 9, [ RoHS Compliance
10, 11,12, 13, (14) [ ] Lead-Free and Halogen-Free
® POSTED CAS ADDITIVE Programmable Additive ® Packages:
Latency: 0, CL-1, CL-2 78-Ball BGA for x8 components
® Programmable Sequential / Interleave Burst Type 96-Ball BGA for x16 components
® Programmable Burst Length: 4, 8 ®  Operation Temperture
e 8n-bit prefetch architecture Commerical grade (0C =TC=95()
® Output Driver Impedance Control - BE, CF, DH, EIl, FK
o Differential bidirectional data strobe Industial grade (-40C =TC=95()
® Write Leveling - CFI, DHI
Pinning 78 balls BGA Package (x8):
x 8
1 2 3 7 8 9
| vss | | wvoo | | NG A numos | | wvss | | vop |
‘ VsSs ‘ ‘ VvssQ ‘ ‘ DQO \ B ‘ DM/TDQS ‘ ‘ VSSQ ‘ ‘ vDDQ ‘
‘ VDDQ ‘ ‘ DQ2 ‘ ‘ DQs \ c ‘ DQ1 ‘ ‘ DQ3 ‘ ‘ VSsQ ‘
| vssa | | pas | | oS o] wvwoo | | wss | | wvssa |
| veeFDa | | wopa | | Dpa4 |E| par | |  pas |
| vss | | mas | F| CK | | vss | ] NC |
| oot | [ v | | s g K | voD | CKE
| NC | cs | WE | H| awoap || ZQ | NG |
| wvss | | Bm | | B2 |u| NG | | verroa | Vss
| voo | ‘ A3 ‘ ‘ A0 \ K ‘ A12/BC ‘ ‘ BA1 ‘ ‘ VDD ‘
| vss | | s | A2 L] A | A4 | vss
| wvoo || A7 | A9 R | A6 | | voo ]

‘ Vss ‘ ‘ RESET ‘ ‘ A13 ‘N‘ NC ‘ ‘ A8 ‘ ‘ Vss ‘




Pinning 78 balls BGA Package (x8):

x 18
1 2 3 7 8 9
| wvooa | [ paus | [ paww |a| paw | [ wooa | [ wvss |
| vssa | | wo | | wvss |mr| DasU | | bpaw | | wvssa |
| wvooo | | paus | | paur [c| opasu | | pauz | | woba |
| wvssa | [ woa | [ omu |o| pae | [ wssa | | woo |
| wvss | | wssa | [ paw |E| om | | wssa | VDDQ
| pa2 | | post |F| pat1 | | pas | | wvssa |
| vssa | | opas | [ Dast |G| wvbb | | vss | VSsQ
| vReFDQ | | wooa | | pas4 |[H| par | | bpas | | wvoba |
| N ][ wss | [ mes || ek | [ wvss ]
| oot | VDD TAS K TK VDD CKE
NC s WE L A10/AP z2Q | NG|
| wvss | | B | | BA2 |m| N | | wrerca | | vss |
| wvoo | | s || Ao N[ azEC | | a1 | | wvop |
| wvss | | a5 | a2 e oA || a4 | VSS
| wop | | a7 | |R{ a1t | | s | | wop |
V8§ RESET NC T NC A8 Vss




8. SCALER AND LVDS SOCKETS

8.1.LVDS sockets Block Diagram

D3K
Us

Scaler

y

Single LVDS Sockets CM137.CN138

Y Y I

FFC Dual LVDS Socket CN139

A

v L

Twisted Pair LVDS Socket CHNM13

Fanel |—ou
Supply [—o=
Switch e

A




8.2. Panel Supply Switch Circuit

This switch is used to open and close panel supply of TCON. It is controlled by port of main
ucontroller. Also with this circit panel sequency could be adjusted correctly. 3 panel supplys are
connected to this circuit. All of them are optional according to panels.
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9. NAND FLASH MEMORY - K9F1G08UOD

9.1. General Description

Offered in 128Mx8bit, the KOF1G08X0D is a 1G-bit NAND Flash Memory with spare 32M-bit. Its
NAND cell provides the most costeffective solution for the solid state application market. A program
operation can be performed in typical 250us on the (2K+64)Byte page and an erase operation can be
performed in typical 2ms on a (128K+4K)Byte block. Data in the data register can be read out at 30ns
cycle time per Byte. The I/O pins serve as the ports for address and data input/output as well as
command input. The onchip write controller automates all program and erase functions including
pulse repetition, where required, and internal verification and margining of data. Even the write-
intensive systems can take advantage of the K9F1G08XO0D's extended reliability by providing
ECC(Error Correcting Code) with real time mapping-out algorithm. The K9F1G08X0D is an optimum
solution for large nonvolatile storage applications such as solid state file storage and other portable
app.lications requiring non-volatility.



9.2. Features

« Voltage Supply
- 3.3V Device(KGF1G0BUOD) - 2.7V ~ 3.6V
« Organization
- Memory Cell Array - (128M + 4M) x 8bit
- Data Register : (2K + 64 x 8bit
« Automatic Program and Erase
- Page Program : (2K + 64)Byte
- Block Erase : (128K + 4K)Byte
+ Page Read Operation
- Page Size : (2K + 64)Byte
- Random Read :35us(Max.)
- Serial Access : 30ns(Min.)

« Fast Write Cycle Time
- Page Program time : 250ps({Typ )
- Block Erase Time : 2ms(Typ.)
s Command/Address/Data Multiplexed /O Port
s Hardware Data Protection
- Program/Erase Lockout During Power Transiticns
« Reliable CMOS Floating-Gate Technology
-Endurance & Data Retention : Refor to the gualification
-ECC regnirement : 1 bit / 528bytes
« Command Driven Operation
« Unique |ID for Copyright Protection
s Package :
- KSF1G08U0D-SCBO/SIBO : Pb-FREE PACKAGE
46 -Pin TSOP 1{12 x 20 /0.5 mim pitch)
- KSF1G0SUOD-HCBO/HIBO : Pk-FREE PACKAGE
63 FBGA (9 x 117 0.8 mm pitch)

9.3. Pinning
K9F1G08X0D-SCBO0/SIB0O

NC — 1/ 48—/ N.C
NC - 2 ° 47 =3 N.C
N.C - 3 46 /3 N.C
N.C - 4 45/ N.C
N.C [ 5 44 — /07
NC [ 6 43 — /06
RB &/ 7 42 /3 /05
RE = 8 41—/ /04
CE [ 9 gg — Hg
N.C 10 . ] .
NC — 11 48-pin TSOP1 38 @.C
Vee [ 12 37 cc
Vss [ 13 Standard Type 36 [ Msg
N.C 114 35— .
NC 0 15 12mm X 20mm 3= NC
CLE /=7 16 33— N.C
ALE 17 32/ /03
WE [ 18 31/ /102
WP [ 19 30—/ I1o1
N.C [ 20 29 —/ /00
N.C [ 21 28— N.C
N.C [/ 22 27 =— N.C
N.C £/ 23 26 — N.C
N.C [/ 24 25 == N.C




10. 1-LM1117/LM 800mA Low-Dropout Linear Regulator

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 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.

Features

Available in 1.8V, 2.5V, 2.85V, 3.3V, 5V, and Adjustable

Versions

-- Space Saving SOT-223 Package
-- Current Limiting and Thermal Protection

-- Output Current 800mA

-- Line Regulation 0.2% (Max)
-- Load Regulation 0.4% (Max)
-- Temperature Range

— LM1117 0°C to 125°C

— LM11171 =40°C to 125°C

Applications

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

n Battery Charger

n Battery Powered Instrumentation

Active Terminator for SCSI-2 Bus

11040

—EW IM
4. 75V TO
5.25V

5 +
]: L2350 I_]D;_.'.F

LM1117-2.85

ouT
GHND

Fixed Output Regulator

10 ufF * —

Tantalum

LM1117—XX
Vin Vour
GMD

!

!

18 TO 27
LINES

DS100910-5

I 10 uF

Tantalum

* Required if the regulator is located far from the power supply filter.

DS100912-23



11. CONNECTORS
11.1. SCART (SC1)

composil video output 19 — : zlg
video ground 17 - 6
RGBredinput 15 | wem "
RGBredgound 13 | wem = R
RGB greeninput 11 - =l 10
RGCBgreenground 9 = :
RGBblueinput 7 |-
RGBblveground 5 | omm T 6
adiooutiel 3 | e = ;
audiooutright 1 | o 0
S—

11.2. HDMI (CN707,CN708)

19 17 15 13 11 9

18 16 14 12 10 8

Sriviviyiviviviviviss

composit vidio inpul
RGB blanking ground
RGB blanking

spare

spare

spare

switch (+12v)

audio in left

audio ground

audio in right

|Pi11 Number |Sig;nal Name |Pi11 Number |Sig;nal Name
L [TMDS Data 2+ |20 SHELL

2 [TMDS Data 2 Shield [19 [Hot Plug Detect
3 [TMDS Data 2- |18 -5V Power

4 [TMDS Data 1+ [17 |Ground

5 [TMDS Data 1 Shield [16 [DDC Data

6 [TMDS Data 1- |15 [DDC Clock

|T" |'IT-1{1:DS Data 0+ |14 |No Connect

8 [TMDS Data 0 Shield [13 ICEC

9 [TMDS Data 0- |12 [TMDS Clock-
10 [TMDS Clock+ |11 [TMDS Clock Shield




11.3. VGA (CN711)

1. RED
2. GREEN

12. DDC DAT
13. HORIZONTAL SYNC
14. VERTICAL SYNC
15. DDC CLOCK




12. 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 (VA0.1) (00094148514
Video Settings —

Audio Settings

Options 2

Tuning Settings

Source Settings

Diagnostic 3
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 : 185L6_SCA1 1 69WXGA_E_N_NO_V NOEC xx 60_
PQ: PQTool

PROFILE : mb60_draft_profile
PIX FILES :1CIS NOT AVAILABLE
17MB60_H264_WXGA_18LGSCA1 REF BUILD




12.1. Video Settings

VIDEO 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

EIE](hange Value




12.2. Audio Settings

AUDIO SETTINGS

Surround Type
Surround Mode Text

Read-only




12.3. Options
Options-1

OPTIONS 1
Auto TV OFF E

Power Up Mode Last State
BacklightTrick Mode Yes
Cable Support No
EPG Type 2
Hotel Mode Yes

LCN ~ No
PC Standby | Yes
Stby Search T T
Test Tool

Local Key
Volume Level



Options-2

s Sotg

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

HDMI Auto Switch Enabled

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

Exit



12.4. Tuning Settings

Tuner Type

Read-only




12.5. Source Settings

SCART
SCART2
SCART2-S
SIDE AV
SCART-S
HOMIN

HDMI2
HDMI3
HDMI4
YPbPr
VGA/PC
BluRay




12.6. Diagnostic

DIAGNOSTIC

Remote control test m

UHF test 0K

VHF test 0K
Factory reset 0K
Tuner 12C 0K

IF 12C 0K

HDMI 12C
Ethernet

EDID status
HDCP status
DDR Settings
Cl+ credidentals
MAC address

Press any key to test




12.7. USB Operations

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

13. SOFTWARE UPDATE

In MB81 project there is only one software. From following steps software update procedure can be
seen:

MB81.bin directly inside of a flash memory(not in a folder).

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

Power on the and pree OK button on the remote control when the tv is opened.

If First Time Installition screen comes, it means software update procedure is succesful.

i S

14. TROUBLESHOOTING

14.1. 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 Q181 and panel cables.

@PIO146 LHOWR_CUR_DETECT
@EI0147 LB . HP_MUTE ©
grrolss |22 Jup DETECT L [ .57 |- «]3V3 _STBY &
X-2 LA g Backlight
R1501 & Pi
- : ¢]3v3_sTRY v in
@pIo152 L4 R1618
: * ] zv:_veeo o
R1663 =
. : ] 3v3_vece HC s P R344
a7 o > BACKLIGHT ON/OFF
GPIO32 * D2 MUTE
@pro3s =1
o |5 | =
GPI035 E: D'PANEL_WC_DNQ:FF
GPIO36 * PROTECT
ep1037 |24 J»DVD IR ON/OFF| R1614
/UART1_RX |EE P ro e L . £]3v3 STEY
foaRT1 TX |—E5- R166%
- e ELER (=

Dimming pin should be high or square wave in open position. If it is low, please check S16 for Mstar
side and panel or power cables, connectors.



DIMMING

ava_vecD—e

—— [Panel side ]
side L L AT
{ 4k7 |4 \h,_/mcases
€142 i
MEGA DCR_oOUp»————— I—l |7 RE03
140 100R
P g 1
a]: 50V R1
e L&
w 7 R2 2
ik . L +—> pomIne
BACELIGHT DIM[> o E3
5 4
E167 : Rd
MEZA_DCR_INJ——0—o0— R455 e 0625
L 1kT z 3 I|Q3? —1Du
BCOS4EE 16V
345
Il
3 " F
220p 50w

Backlight power supply should be in panel specs. Please check CN705 for MB81, related connectors
for power supply cards.

INVERTER SOCKET W/ADAPTER

CH705

~
s

] 12v_INV

o \ Backlight

Supply

[ ]

[¥8)

™

[=a]

—q DIMMING
——FACKLIGHT ON/OFF

) A D

oy

STBY_ON/OFF should be low for standby on condition, please check R1677.

3V3_BTBY

Ny STEY ON/OFF

STEY_ON/OFF_NO



14.2. Cl Module Problem
Problem: Cl is not working when Cl module inserted.

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

cl
Supply

=

no

8 4

O m

5V_VCC D.—.—.-‘f";'}l P vco_romein
-\ / , 0654 |, Ce53

1 MI L o
T 10V ;

&W3

Cl Port Control

Please check mechanical positions of Cl module.

Detect ports should be low. If it is not low please check Cl connector pins, Cl module pins and
3V3_VCC on MB81.

R1632

JVJ_VCC'}—-—‘ CN141
35 Y 1
pcM D1 N« . 36] 2 |—— PCM D3
[ TS_MDO3 371 3 PCM_D4
’ TS MDO4 T3 PCM_D5
TS_MDOS T s PCM_D6
ClDetect 15 wMpos vl PCM_D7
TS_MDOT i PCM_CE N
e PCM_A10
s PCM_OE N
PCM_IQRD N 24) 10 PCM_Al1l
PCM_IQWR N Fiy ) PCM_AY
TSM]SYNC T G PCM_ASR
<
TS MDIO rER G PCM_A13 s
TS MDI1 18] 1s PCM_R14d Ad:v: voo
T3 MDI2 O €13 FCM_WE_N e —
TS MDI3 et r335 | PCM_IRQA ¥
$— 44K |
voo pomeraP— 51117 —Qvee pomcIa
—J 5218 |
SEn Tg MDI4 53j = TSMIVALID
12p TS MDIS =11 20 . TSMICLE
Tg _MDIG6 TR &N PCM_AlZ cose
TS MDIT o &) PCM_ AT I I
TSMOCLE ©%67 L 27V 23 PCM_AG .
G PCM RST =5 24 PCM A5 12D
IVI Voo 4k7 » &% ) 256 PCM_R4
PCH_W IT N L PCM_REG N Tt ce ggﬁ :3
2 HJ 33R JBES N ey oy b SLEL
£l TSMQVALTD |55 PCM_ Al
TSMQSTART R L PCM_AD
Cl Detect TS MDO0 oo PCM,_ DO
TS MDO1 e an PCM_D1
N TS MDOZ & PCM_ D2
PCM_CP2_N 67 J 33 CC_ PCMCIA
R1642 I— 68 | 34 —I R1177
ava_veeP



14.3. 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 multimeter to find the shorted voltage to

ground.

SHORT CCT PROTECTION;

Voltage
Points

Iv1_STEY

Protection Indicator

H VOLTAGE PROTECI

co71 |

100n
107 °

Adaptor Over Voltage
Protection Circuit



14.4. IR Problem

Problem: LED or IR not working
Check LED card supply on MB81 chasis.

TP119
TP120
TP121
1 TP122
TP123
TP180
TP191

Wt
Wt
Wt
Wi
Wl
~
Wt
~
Wl
L=
[Ea]

] 3v3_sTEY

¥l
l\
o
2
y
oY
K

V-V-T-T3TiT=] _FE6_

LED&VFD $ % % ¢ ¢ JO I

Fiad

1k

rdigital eye

318
9

CH18
2

=
=
=
—
L]
REL1E

F&3

H & HOTICN SEWSOR === —
] ol R RS
B 8 3 I =5 EEYEOARD
m m

. S T —_— B

£Jr.E.5. J_ RGD
ncasds LED3
2y
- J. I“‘;

BOw

» > 12

D
CEVE




14.5. Keypad Touchpad Problems
Problem: Keypad or Touchpad is not working

Check keypad supply and KEYBOARD pin on MB81.

TOUCH PAD OPTION
— 2 —a76 , €630
I—c—o— —]> KEYBOARD ONBOARD = 100n
10V
R793 F248
MECH SWITCH]—¢ ® | 47R |© - ‘ KEYBOARD
600R F249
—— ] 3V3_STBY
600R
o
E o = o | Keypad Supply
& ” b
R1937
—{ 47rR F—scL_sys
R1936
—— - —] spa_sys
h
o
) — ™ ™M = Tyl o
5 N N N N \ N N

EXT KEYPAD
14.6. USB Problems

Problem: USB is not working or no USB Detection.

Check USB Supply, It should be nearly 5V.

USB INTERFACE

USB

= : e i REd4d4
4 I =17104 101 + 10 =—» use DP
- : U145 L
3 VDD mm—l
a r AZ095-045 . RB45
cwizs | 2 23103 102 USB_DH

-]

1lov

1 '
Cel0
10u I

USE Voltage

L
Ev_VECb_l VIR = YOUT E

U8
I—zmm
FPF2124 R46

a3 veey o8 1sET | s60R

R119%8




14.7. No Sound Problem
Problem: No audio at main TV speaker outputs.

Check supply voltages of VDD_AUDIO, 5V_VCC and 3V3_VCC 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.

F283

12V_vCC

24V _VCC
= &60R

P284 D192
18v_vee Ppr——— >
e EE24
P204
5V veC [ — VDD AUDIO
B 6O0R 1nvcl§ 10V |, JEVEI% o v
220u 220u 100u 100u
CE15 I caTo I c1z08 I I C1209
W/2.5W opt.

14.8. No Sound Problem at Headphone
Problem: No audio at headphone output.

Check HP detect pin, when headphone is. Check 5V_VCC and 3V3_VCC with a voltage-meter.

.
=]

3
Ii'!j\
I 5 JEG
3T 1 g ST Y [
R1354
Er DETECT €F—100r] [4k7 |—] 3v3_veceo
R114%
2
E‘{E‘E IVe lik zener kulla:
R

14.9. Standby On/Off Problem

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