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1.INTRODUCTION

17MB55 main board is driven by Novatek NT72568. 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 demodulators 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 is supported internal demodulators of
Novatek IC and DVB-S/S2 and DVB-T2 are supported with external demodulator.

Sound system output is supplying maximum 2X8W (less 10%THD at max output) for stereo 82 speakers.
Also there are 2 more audio power options, 2X6W @8 Q and 2X2.5W @4 Q

Supported peripheralsare;

1 RF input VHF I, VHF III, UHF @ 750hm (Common)
1 Sat RF input @ 750hm (Optional)

1 Side AV (CVBS, R/L Audio) (Common)

1 SCART socket (Common)

1 PC input (Common)

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

1 Headphone (Common)

1 Common Interface (Common)

1 USB (Common)

1 On-board Keypad (Optional)

1 External keypad Touchpad/Tact switch (Optional)
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B. PLACEMENT OF BLOCKS

wmmn

debakbibibuh

¥

.

e
g
e n

—

i

T BEEOESATLT
BN Lia ‘m

s




2.T/T2/C/IA TUNER (U119)

The Si2158 is Silicon Labs' fourth-generation hybrid TV tuner supporting all worldwide terrestrial and
cable TV standards. Requiring no external balun, SAW filters, wire wound inductors or LNAs, the Si2158
offers the lowest-cost BOM for a hybrid TV tuner. Also included are an integrated power-on reset circuit and
an option for single power supply operation. As with prior-generation Silicon Labs TV tuners, the Si2158
maintains very high linearity and low noise to deliver superior picture quality and a higher number of received
stations when compared to other silicon tuners and discrete MOPLL-based tuners. The Si2158 also incorporates
a harmonic-rejection mixer to deliver excellent Wi-Fi and LTE immunity. For the best performance with next-

generation digital TV standards such as DVB-T2/C2, the Si2158 delivers industry-leading phase noise

performance.

Features

Worldwide hybrid TV tuner

0 Analog TV: NTSC, PAL/SECAM
o Digital TV: ATSC/QAM, DVBT2/T/C2/C, ISDB-T/C, DTMB
0 42-1002 MHz frequency range

Industry-leading margin to A/74,NorDig, DTG, ARIB, EN55020,0penCable™

Lowest BOM for a hybrid TV tuner
0 No balun at RF input

0 Integrated tracking filters requiring no external inductors or SAW filters

0 Increased ESD protection on 6 pins
Best-in-class real-world reception

0 Exceeds MOPLL-based tuners

0 Lowest phase noise

0 High Wi-Fi and LTE immunity
Low power consumption

0 3.3 Vand 1.8 V power supplies

0 3.3 V single-supply option
Integrated power-on reset circuit
Single or separate output pins for ALIF/DLIF connection to SoC
Standard CMOS process

4 x 4 mm, 28-pin QFN package

RoHS compliant
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3.9S2 TUNER (U125) OPTIONAL

The RDAS5815s is a fully integrated direct conversion RF front end for DVB-S,DVB-S2&ABS-S,MMDS

digital satellite Reception standard CMOS process. The receiving frequency range is from 250MHz to
2150MHz, and the baseband filter’s bandwidth can be selected from 4MHz to 40MHz with 1MHz step.

The RDAS5815s consists of a variable gain LNA, quadrature down converter, variable IF gain amplifiers,

variable low-pass filters, reference oscillator, VCOs, synthesizer and output baseband amplifier to drive

external ADC.

Based on RDA’s some innovative technique, the rda5815s offers excellent phase noise and very low

implementation loss, required for advanced modulation systems such as 8PSK and DVB-S2. This tuner RF IC

does not require a balun and its fully integrated design saves valuable board space and simplifies RF layout.

Features

Single-Chip RF to baseband Satellite receiver
CMOS Fully integrated RF front end

Low noise and wide dynamic range zero IF receiver
Input frequency range:250 to 2150 MHz

Input signal level: -100 to 5dBm

More than 85dB gain control range

Fully integrated PLL

Integrated RX VCO

Integrated baseband LPF with selectable cut-off frequency from 4Mhz to 40Mhz with 1Mhz step
Integrated LNA with RF AGC

Integrated reference oscillator

I2C bus interface

Automatic gain control

0.1Tum RF CMOS technology

3V to 3.6V operations

Power consumption of less than 600mW

Lower profile packages 4X4mm QFN24
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4. T2 or SYS2 DEMODULATOR (U106) OPTIONAL

The Si216X family has 3 different IC which are pin to pin compatible. DVB-S/S2 is supported by Si2166
and DVB-T?2 is supported by Si2168.

Silicon Labs' DVB-T2 demodulator can accept a standard IF (38 MHz) or low-IF input and supports all modes
specified by current DVB-T2 standard. The main features of the DVB-TZ mode are 256 QAM with rotated
constellations, 3150 and MISO =upport, FEF management. fully autonomousz signal acguisiion including
automatic L1 signaling parsing, 600 kHz acquisition range, support for all pilot pattemns, and DVB-T2/T auto-
detection. Optimized DVB-T2 timing acguisition locks in less than 1 second under all echo conditions specified in
Mordig 2.2.1. Silicon Labs' innovative LDPC and BCH decoding architecture delivers best-in-class performance for
DVB-T2 and DVB-52 broadcast reception while limiting the size and powsr consumption of the device. Moreover,
the Si2169 usas only two power supplies: 1. 2and 33 V.

The satellite demodulation functionality allows demodulating widespread DVEB-5, DIRECTY™ (DSS) legacy
standards, and new generation DVB-52 and DIRECTV™ (AMC) satellite broadcasts. A zero-IF interface allows for
a seamless connection to market proven =satellite silicon tuners. Constant coding modulation (CCM), 64800 bits
frame, and a single TS, broadcast profile, are the main specifications of the DVB-52 demodulator. It also integrates
DISEgC™ 2.0 LMB interface for satellite dish control and an equalizer to compensate for echoes in long cable
feeds from the LMB to the satellite tuner RF input.

The Si218% offers an on-chip blind scanning algornthm for DVB-2/52 and DVB-C standards, a= well as a blind lock
subset mode. The DVB-T and DVB-C demodulators leverage field-proven technology ot Silicon Labs' Si2161/63/
B5/67 family of digital television demodulators.

An 12C host bus interface is used to configure the device via high-level APl Commands. An infemnal gass—thrnugh
switch acts as an I°C repeater in order to transfer I“C commands to the tuner and to provide a “quiet” I°C bus to the
RF front-end. The Si216%9 containg an on-chip crystal oscillator and only requires the connection of a standard
crystal or a reference clock. Crystal frequencies between 16 and 30 MHz are supported. Alternatively, a clock
signal from 4 to 30 MHz {as available, for example, from the tuner) can be connected to the device's clock input,
eliminating the need for a dedicated crystal. Additionally, four flexible multipurpose pin= can camy AGC signals to
the tuners, tuner AGC freeze signal for FEF and logic or PWM modulated signals.

The Si2169 programmable transport sfream interface provides a flexible ranae of cutput mod=s (serial, master
parallel, and slave parallel modes) and is fully compatible with all MPEG decoders or condibional access modules
to support any customer application. It alzo embeds memory buffering for de-jitering purposes. In master parallel
mode, the TS clock can be set with a constant period. Furthermors, a TS slave parallel mode i= available in which
the device indicates the availability of TS data in its internal outpu® FIFD to a host, which then reads out this data.

The Si21658 guaraniees a low-cost system implementation due to its minimal bill of matenals and PCB footprint. A
maximum of 24 components (R, C, and crystal, depending on the application selzcted) and only 20 by 20 mm on a
2-layer PCB are reguired. The new 5i2169 and the former 512157 (multimedia demodulator for DVB-TIC/SIS2) are
pin-to-pin and power supply compatible on the PCEB

10



Features

11

Common Features:

DSP-based synchronization and demodulation control

+« Embedded ROM/NVM-coded firmware avoids code
download and allows immediate operation at startup

s Supports firmware patch code downloads for in-field
upgradeability

Lock, BER, PER, and SNR indicators

Fast scanning functionality for all media, including efficient

blind scan for satellite and cable

12-bit ADCs with independent IF and ZIF inputs for

terrestrial/cable and satellite respectively (1 Vpp

differential Inputs)

Power consumption: <550 mW in DVB-52 modes;

<450 mW in DVB-T2 modes; <200 mW in DVB-T and

DVB-C modes

Automatic spectral inversion detection for all media

Clocks derived from 16—30 MHz crystal using an on-chip

oscillator or by connection to 4-30 MHz tuner reference

clock.

Clock output to drive a secondary demodulator

Up to 4 multipurpose ports to control tuners’ AGC, and

tuner AGC freeze

Two GPIOs

Master TS output modes, parallel or serial

(with tri-state function)

Slave TS parallel output interfaces seamlessly to external

contrallers for USB2 .0, PCI-E, etc. External device palls

data from on-chip FIFO via GPIF interface

I2C serial bus interfaces (master and host)

3.3 and 1.2V power supplies

Minimal BOM using standard components

Ultra-compact QFN-48, 7x7 mm, Pb-free/RoHS-compliant
package

Pin-to-pin compatible with Si2166-B/67-B and Si2168

For DVB-T2:

Bandwidth: 1.7, 5, 6, 7 or 8 MHz {and extended bandwidth)

DVB-T2 versus DVB-T automafic detection

Carrier recovery” +600 kHz

Timing recovery: +200 ppm

Supports all DVB-T2 modulation paramefers:

= All guard intervals, all FFT including extended
bandwidth, all pilot patterns,

= All rotated and nof-rotated constellations, all code rates
and frame sizes.

Accepts up to 255 PLP(s) and outputs the data PLP + the

common PLP on a single TS

FEF management with avanable output signal to freeze

tuner AGC during FEF

Advanced terrestrial channel equatizer

State-of-the-art impulsive noise protection algorithm

CPE compensation to counteract tuner phase noise

For DVB-T:

Bandwidth: 6, 7, 8 MHz. ACI filtering for 7 MHz channels
enables use of a fixed 8 MHz iF fiter

Carrier recovery: +600 kHz

Timing recovery: £200 ppm

Advanced terrestrial channel equalizer

State-of-the-art impulsive noise profection algorithm
CPE compensation to counieract tuner phase noise

For DVB-C:

DFE equalizer speciiic foi cable network
Carrier recovery: + 11% of Symbol rai=
Timing recoveiy: £1000 ppm

For DVB-5/52

Progiammable camer recovery range
Timing recovery: £1000 ppm
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5.LNB SUPPLY and CONTROL IC (U108) WITH SAT OPTIONAL

Intended for analog and digital satellite receivers/Sat-TV and Sat-PC cards, the LNBH29 series is a
monolithic voltage regulator and interface IC, assembled in QFN16 (3x3) and QFN16 (4x4) specifically
designed to provide the 13 / 18 V power supply and the 22 kHz tone signaling to the LNB down-converter in
the antenna dish or to the multi-switch box. In this application field, it offers a complete solution with
extremely low component count, low power dissipation together with a simple design and I’C standard
interfacing.

This IC has a built-in DC-DC step-up converter that, from a single source from 9 V to 17.5 V, generates the
voltages (VUP) that allow the linear post-regulator to work with a minimum.

Dissipated power of 0.5 W typ. @ 500 mA load (the linear post-regulator drop voltage is internally kept at
VUP - VOUT =1 V typ.). The IC is also provided with an under voltage lockout circuit that disables the whole
circuit when the supplied VCC drops below a fixed threshold (4.7 V typically). The step-up converter is
provided with a soft-start function which reduces the inrush current during startup. The SS time is internally
fixed at 4 ms typ. To switch from 0 to 13 V and 6 ms typ. to switch from 0 to 18 V.

Features

e Complete interface between LNB and I°C bus

e Built-in DC-DC converter for single 12 V supply operation and high efficiency (typ. 93% @ 0.5 A)

e Selectable output current limit by external resistor

e Compliant with main satellite receiver output voltage specifications

e Accurate built-in 22 kHz tone generator suits widely accepted standards

e EXTM pin, auxiliary 22 kHz modulation input (LNBH29E) extends design flexibility

e 22 kHz tone waveform integrity guaranteed also at no load condition

e Low-drop post regulator and high efficiency step-up PWM with integrated power N-MOS allowing low

power losses

e Overload and over temperature internal protection with I?C diagnostic bits

e LNB short-circuit dynamic protection

e +/-4kV ESD tolerant on output power pins

13



Block Diagram

Pinning
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DSQINL

ADDR SCL SDA

F Ft 1

I T T

LX
FC Digital core o
S Iy :
" = .
F 3 g
. SNk
DAC
Drepcontrel r
Tone et o+ dhain
Diagnosties
Protections - {1 VvUp
Current
ISEL [}——— | ot |
selection =
_ Linear b
Regulator @:‘ ] vouT
o
Voltage
reterance
4|L—|'L—TIJ {1
GND BYP VCC EXTM @

Symbol Parameter Value Unit
Ve OC power supply input voltage pins 031020 v
Vie DC input valtage 03w40 v
laur Output current Internally limited | mA
Vour | O output pin voltage 03w 40 v

v Logic input pins voltage (S0A, SCL, DSQIN, ADDA pins) 037 v
Vx| EXTM pin voltage 03102 W
LX LX input vaoltage D330 v
Vayo Intarnal referanca pin voltaga D3048 Vv
ISEL Current salaction pin voltags 03tc35 v
Tzt | Storane temparatura range -50to 150 °C
T, Operating junction temperature range 25t0 135 °*C
ESD rating with human body model (HEM] all pins, unless 5 KV
power output pins
ESD - -
EL0 rating with human body model (HEM] for power output 4
pins
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LX NC VUP vouT
Olf we | ./ vee
PGND NC
Eall VBYP
E NC GND E
ADDR aCL 2DA ISEL
G G
Pin n® Symbol Name Pin function
16 LX N-Mos drain Integrated N-channel Power MOSFET drain.
2 P_GND Power ground Egac[j)c converter power ground. To be connected directly to the
5 ADDR Address setting Two 12C bus addresses available by seifing the address pin level
voltage.
SCL Serial clock Clock from I2C bus.
7 SDA Serial data Bi-directional data from/o I2C bus.
8 ISEL Current selection The resistor “RSEL” connected between 1ISEL and GND defines the
linear regulator current limit threshold.
9 GND Analog ground Analog circuits ground. To be connecied direclly {o the Epad.
Needed for internal pre-regulator filtering. The BYP pin is intended
10 BYP Bypass capacitor only t_o connect an external ceramic capacitor. Any connaction of
this pin to external current or voltage sources may cause
permanent damage to the device.
i2 Vee Supply input 810 17.5 V IC DC-DC power supply.
13 Vour LNB output port Output of the integrated very low drop linear reguiator.
Input of the linear post-regulator. The voltage on this pin is
14 Vup Step-up voltage | monitored by the internal step-up confroller to keep a minimum
dropout across the linear pass transistor.
Available for LNBHZ29 version: this pin accepts DISEqQC envelope
3 DSQIN DISEQC tone codes (TTL compatible) from the main DISEQC microcontroller. The
(LNBH29) envelope input LNBH28 uses this code to enable the internally generated 22 kHz
carrier superimposed to the Vg, pin DC voltage.
Available for LNBH29E version: the “external tone moduiation™ input
3 EXTM External 22 kHz | acts on the integrated linear regulator loop to superimpose an
(LNBH29E) tone input external 22 kHz signal to the Vg7 pin DC voltage. Needs DC
decoupling to the AC source.
To be connected with power grounds and o the ground layer
Epad Epad Exposedpad |, 0ign vias to dissipate the heat.
1.4, N.C Not internally Not internally connected pins. These pins can be connected to GND
11,15 T connected to improve thermal performance.




6.AUDIO AMPLIFIER STAGE

amplifier, and a stereo 2Vrms line driver, for driving stereo bridge-tied speakers and headphone. Using 12C
digital control interface, the user can control AD87587’s input format selection, mute and volume control
functions. AD87587 has many built-in protection circuits to safeguard AD87587 from connection errors. It can

provide 20W output power to stereo amplifiers or 40W output power for mono applications.

A. AD87587 (UI24) (OPTIONAL FOR 6W and 8W PRODUCTS)

The ADS87587 is an integrated audio system solution, embedding digital audio process, power stage

Features

16

16/18/20/24-bit input with 12S, Left-alignment and Right-alignment data format
PSNR & DR(A-weighting) Loudspeaker: 97dB (PSNR), 105dB (DR) @ 24V

Multiple sampling frequencies (Fs)
32 kHz/ 44.1 kHz / 48 kHz and

64 kHz/ 88.2 kHz / 96 kHz and
128 kHz/176.4 kHz/192 kHz

System clock = 64x, 128x, 256x, 384x, 512x, 768x,1024x Fs

256x~1024x Fs for 32 kHz/ 44.1 kHz / 48 kHz
128x~512x Fs for 64 kHz/ 88.2 kHz / 96 kHz
64x~256x Fs for 128 kHz/176.4 kHz/192 kHz
Supply voltage

3.3V for digital circuit

10V~26V for loudspeaker driver

Loudspeaker output power for Stereo@ 24V
10W x 2ch into 8 @ 0.16% THD-+N

I15W x 2ch into 8 @ 0.18% THD+N

20W x 2ch into 8 @ 0.24% THD+N

Sounds processing including:

Volume control (+24dB~-103dB, 0.125dB/step)
Dynamic range control

Power clipping

Channel mixing

User programmed noise gate

DC-blocking high-pass filter 1

Anti-pop design

Short circuit and over-temperature protection



12C control interface with selectable device address

Internal PLL

LV Under-voltage shutdown and HV Under-voltage detection

Power saving mode

Dynamic temperature control

Electrical Characteristics
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General Electrical Characteristics

Condition: Ta=25 °C (uniess otherwise specified).

Symbol Parameter Condition Min | Typ | Max [Units
leanmnous VDDU/R Supply Current during Power Down VDDL/R=24V 40 | 200 | uA
[ — DVDD Supply Current during Power Down DVDD=3.3V 4 20 | uA
lzpevon PVDD Supply Current during Shutdown PVDD=3.3V 100 | uA
lovooum, Quiescent current for VODL+VDODR DDLIR=24Y/ 19 A
(50%/50% PWM duty)

faovon Quiescent current for DVDD DVDD=3.3V 16.5 mA
F— Quiescent current for PVDD PVDD=3.3V 7 15 | mA
Toenson Junction Temperature for Driver Shutdown 160 °C
Temperature Hysteresis for Recovery from Shutdown 35 °C

Uvy Under Voltage Disabled (For DVDD) 28 V
U {Under Voltage Enabled (For DVDD) 27 v
Rds-on Static Orain-to-Source On-state Resistor, PMOS “f%qg[%ﬁ:\"' 260 mi)
Static Drain-to-Source On-state Resistor, NMOS B 175 m2

- L(R) Channel Over-Current Protection (Note 2) VDDL/R=24V 5 A
Mono Channel Over-Circuit Protection (Note 2) VDDL/R=24V 10 A

Ve High-Level Input Voltage DVDD=3.3V | 20 V

Ve Low-Level input Voltage DVDD=3.3V 0.8 A

Vou High-Level Output Voltage DVDD=3.3V | 24 \

VaL Low-Level Output Voitage DVDD=3.3V 04| V
fean EN pin input Current PVDD=3.3V 0.1 uA
C, Input Capacitance 6.4 pF

Note 2- Loudspeaker over-current profection is only effective when loudspeaker drivers are properly

connected with external LC fiifers. Please refer to the application circuit example for recommended

LC filter configuration.



Electrical Characteristics and Specifications for Loudspeaker

® Stereo output with 24V supply voltage
Condition: T,=25 °C. DVDD=3.3V, VDDL=VDDR=24V, F.=48kHz, Load=8() with passive LC lowpass filter

(L=22 ;s H with Rpe=0.12(), C=470nF); Input is 1kHz sinewave. Volume is 0dB unless otherwise specified.

Symbol Parameter Condition  |Input Level] Min | Typ | Max |Units
- RMS Output Power (THD+N=0.21%) 20 W
tNot; o) RMS Qutput Power (THD+N=0.18%) +8dB volume ) 15 W
| RMS Output Power (THD+N=0.16%) R W
THD+N Total Harmonic Distortion + Noise Po=7T.5W s 0.14 %
SNR Signal to Noise Ratio (Note 8) +8dB volume |  -9dB e a5
DR Dynamic Range {Note 8) +8dB volume -68dB ‘ 105 dB
PSRR Power Supply Rejection Ratio Vreras Ve 77 dB

at 1kHz

Channel Separation (non-shield choke) |P,=1W at 1kHz 70 dB

Note 8: Measured with A-weighting filter.

Note 9: Thermal dissipation is limited by package type and PCB design, the external heat-sink or system

cooling method should be adopted for RMS power output.

Electrical Characteristics and Specifications for Line Driver
& Capless line driver
PWDD=33V. T,.=25"C. R =2 5k{s Co+—=Coie==1pF. Co=1puF. =10k R=20k{ (unless otherwise noted)

Symibol Faramster Test Conditions Bin Twvp hiax Unit
Output Voltage THD+MN=12%, Vpo=3.3V.
Ve F g e z2 Vrms
[(Outputs Im Phasea) fpe—T1kH=
Total Hamonic
THD=M Vo=2Vms, fn=1kHz o.00z e
Distortion Plus Moise
Crosstalk Chanmel Separation Vea=rms, fn=1kH= 408 abB
Wiy Output Noise =10k, R==10k 11 15 ydrms
Wag Slew Rats 8 Wiuas
Vo=2Wrms., R=10k. Re—=10k.
EN= Signal to Noice Ratio 107 dB
A~wr=ighted
Gy Unit-SGain Bandwadts B8 MH=
it Cpen-Loop Gain a0 dB
Vo Cutput Offzet Woltage Voem3W to 5.5, Input Grounded -5 =] m'f
Power Supply Rejection | Woo=3W to 5.5V, VWer—=200mWVrms,
FESRR -=0 -0 dB
Ratic fp=1kH=
R, Input Resistor Range 1 10 47 k2
Feadback Resistor
R= 4.7 20 100 k2
Rang=
Charge-Pump
foe 400 500 800 kH=
Frequency
Maximum capacitive
220 pF
Load
External Under Voltage
Vires= 1.25 W
De=taction
External Under Voltage
[ Detection Hysteresis 5 M
Current
Tt Start-up Time 0.5 ms

18




Absolute Maximum Ratings

Stresses beyond those listed under absolute maximum ratings may cause permanent damage 1o the device.

Symbol Parameter Min Max Units
DVDD Supply for Digital Circutt 03 38
PVDD Supply for Line Driver 03 38
VDDLR Supply for Driver Stage 03 30 vV
v Input Voltage 03 36
Tag Storage Temperature -85 150 ‘c
T, Junction Operating Temperature 0 150 ‘c
Recommended Operating Conditions
Symbol Parameter Typ Units
DVDD Supply for Digital Circuit 3.15~-345 Vv
PVDD Supply for Line Drniver 3.15~3.45 V
VDDLR Supply for Driver Stage 10~28
Ty Junction Operating Temperature 0~125 °c
Ta Ambient Operating Temperature 0-~70 °C
Pinning
< < < <
=3 2 88 2 8->
OLEPEhBERESO
s ((BhbhEibiiEsa
| 1@ 16| == N.C.
ERROR | = . ag| =T=a N.C.
SDATA || 2 | | NC.
N.C. | 4 : 33| /=I— N.C.
N.C. o | 5 s2| I N.C.
NC. —o—| 6 AD87587 E 31| =T DVDD
DEF | 7 i 30| == DGND
MONO —— | 8 E-LQFP-48L | 28| == BCLK
LRCIN ——— | 9 i 28| 1 MCLK
SDA | 10 I 27| == sAo
SCL | 11 28| T NC.
RESET /|12 25| == N.C.
"\/aﬁéa‘ﬂiéBNkﬁBk‘ J
TO<MITOOTVIUCOC

19
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Pin Description

PIN NAME TYPE DESCRIPTION CHARACTERISTICS
1 PD | |Power down, low active Schmitt trigger TTL input buffer
2 ERROR O  |Error status, low active Open-drain output
3 SDATA i Senal audio data input Schmitt trigger TTL input buffer
4 N.C.
5 N.C.
] N.C.
7 DEF i Default volume setting Schmitt trigger TTL input buffer
8 MONO 1 MONO mode enable, high active Schmitt trigger TTL input buffer
=] LRCIR 1 Left/Right clock input (Fs) Schmitt trigger TTL input bufter
10 SDA VO )I°C bi-directional serial data Schmitt trigger TTL input buffer
1 scCL I JI°C senal clock input Schmitt trigger TTL input buffer
12 RESET ] Reset, low active Schmitt trigger TTL input buffer
13 RINN I [Rightinput for line dnver
14 ROUT O |Right output for line driver
15 SGND P Ground for line driver
16 EN | Enable for line dnver
17 PVSS P |Supply voltage for line dnver
Charge pump flying capacitor negative
18 CN vo
connection for line driver
Charge pump flying capacitor positive
18 CcP wo
connection for line driver
20 PVDD P Supply voltage for line dnver
21 PGMND = Ground for line driver
22 UvP i Under voitage protection for line driver
22 LOUT o Left output for Line driver
24 LINMN I Left input for Line driver
25 N.C.
28 MN.C.
27 SAQ I (I°C select address O Schmitt trigger TTL input buffer
28 MCLK i Master clock input Schmitt trigger TTL input buffer
29 BCLK i Bit clock input (84Fs) Schmitt trigger TTL input buffer
30 DGMND P Digital Ground (3.3V)
31 DVDD P Digital Power (3.3V)
32 MN.C.
33 N.C
34 MN.C.
35 MN.C.
38 N.C.
37 MN.C.
38 YVOORA P Right channel supply A
30 Ra o Right channel output A
40 GNDR P Right channel ground
41 RB o Right channel output B
42 voOoRE e Right channel supply B
432 vDDLB P Left channel supply B
44 LB o Left channel output B
45 GNDL P Left channel ground
48 LA o Left channel cutput A
47 VDDLA P Left channel supply A
48 N.C




B. TS4962M (U122 & U123) (OPTIONAL FOR 2.5W PRODUCTS)

Features
. Pin connections
B Operating from Vo =24V to 5.5V
°
B Standby mode active low @
® Output power: 3W into 4Q and 1.75W into 8Q VAL W 3
with 10% THD+N max and 5V power supply.
B Output power: 2.3W @5V or 0.75W @ 3.0V 4IB1 B e
into 4Q with 1% THD+N max. @ @
B Output power: 1.4W @5V or 0.45W @ 3.0V 7CT BC2 WCs
into 8Q with 1% THD+N max. IN+: positive differenfial input
. o . IN-: negative differential input
B Adjustable gain via external resistors VDD: analog power supply
] GND: power supply ground
B Low current consumption 2mA @ 3V STBY: standby pin {active low)
OUT+: positive differential output
B Efficiency: 88% typ. OUT-=: negative differential output
B Signal to noise ratio: 85dB typ. Block diagram
B PSRR: 63dB typ. @217Hz with 6dB gain
B PWM base frequency: 250kHz ALl
B Low pop & click noise 4 Emé
B Thermal shutdown protection nm il
P caf I | owps] |
B Available in flip-chip 9 x 300um (Pb-free) in > Pam| | H
it o
Description T H
The TS4962M is a differential Class-D BTL power M%
amplifier. It is able to drive up to 2.3W into a 4Q
load and 1.4W into a 8Qload 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.



C. DRV632 (Ui21) (OPTIONAL HP DRIVER FOR 2.5W PRODUCTS)

The DRV632 is a 2-VRMS pop-free stereo line driver designed to allow the removal of the output dc-

blocking capacitors for reduced component count and cost. The device is ideal for single-supply electronics

where size and cost are critical design parameters.

The DRV632 is capable of driving 2 VRMS into a 10-kQ load with 3.3-V supply voltage. The device has
differential inputs and uses external gain-setting resistors to support a gain range of +£1 V/V to =10 V/V, and
gain can be configured individually for each channel. The DRV632 has built-in active-mute control for pop-free

audio on/off control. The DRV 632 has an external under voltage detector that mutes the output when the power

supply is removed, ensuring a pop-free shutdown.

The DRV632 does not require a power supply greater than 3.3 V to generate its 5.6-Vpp output, nor does it
require a split-rail power supply. The DRV632 integrates its own charge pump to generate a negative supply

rail that provides a clean, pop-free ground-biased 2-VRMS output. The DRV632 is available in a 14-pin

TSSOP.

Pin Description and Package View

OUTR[ 3

PW PACKAGE
[TOR VIEW)

MR | 1 s 14 |*INL

—INR| 2 . %E 13 |—INL
12 | oUTL

Faara

GHND[ £ _..l, e =

Capaa

MaE[ S 10_| GND
r

vas g — |_— 9 |'\'."DL-|

N ,.f_— C ralfipad PLIRG Tl P

PIN FUNCTIONS

il B DESCRIPTION
MHAME HO.
O T (s Charge-pumnp fiying capacior negative connaction
P g [a) Charge-pump fiying capacdior posttive connection
GHD 4,10 P Ground
—NL 13 | Lefi-channel OPAMP negafjve (npur
+HMNL 14 i Lefi-channel OPAMP posliive Inpun
—NA 2 | Right-charnel CPAMP negative nput
HHNR 1 | Right-channel CRAMP positive Input
Wuf2 5 1 Wiz, activelow
OUTL 12 ) Lefi-channel OPAMP ouput
OUTR 3 L&) Rlght-channel CRAMP ouiput
e i1 i Undervoiiage protection; connect bo FWDD with 3 10-&D resisbor If funclion ts urused.
VDO 9 P Posittve SLDPY
WSS g P Supply voltage

(1} | = INDUL, O = QUIPAL, P = powar
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Electrical and Operating Characteristics

ELECTRICAL CHARACTERISTICS

T, = 25°C [unless otherwizs noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| LUNIT
[Wos]  CUIpLR Offset valtage VDD =23V LS 1)
PSRA Power-sLDply rejecton ratio ED ds
Way  HighHevel output voltage VOO =33V 3.1 W
Vo, LowHews oupul vollage VDD =323V 305 W
Ve Exiemal UVP gelect voliage 1.25 v
EX
Virer  Exmizmal UVP getect hysieresls cumem 5 it
EX_HYE
TEMES
Chame purmp swiiching frequency Mo 300 AL0) kHz
L HighHeve Input cumment, FuiE VDD =33V, V,, =VDD 1] uA
L Lowdevel input cument, Wioie VOO =33V, WV, =0V 1] pa
VDD = 2.3V, no Inad, Mute = VDD 5 25
Ly Supply curment B = 2 oma
- VDD = 2.3V, no load, Mute = GND, disabied

OPERATING CHARACTERISTICS
VDD =33V B, =10k R, =0kl R, =18kl T, = 28°C, Charge pump: C, = 1 gF junless otherwise noted)

PARAMETER TEST CONDITIONS MIH  TYP MAX| UNIT

[ OUDut voiSge, oUDUts phase | THO+M = 1%, VDD =33V, = 1 kHz, R = 10kQ 2 2.4 Virea
THD+M  Total hamonic distorfon plus noise | Vo = 2 Ve 7= 1 KHZ D.O02%
HR Signakio-nolse ratio’! A-welghted o 10z B
DNR Dynamic range A-welghned 50 108 iE
Wy Noksa voitage A-weighned 11 uv
Za Owiout Impedance when muted Wute = GND 110 M

Irgt-fo-output Sttenuaton when Mutz - GHND 30 aE

miuted

Crosstali—L o R R ta L Wo=1Y¥ o, 110 d
- Current lrmit ag m,

1} ENR ks calculatad relaiive bo 2-Vmes ouput

7.POWER STAGE

The DC voltages required for different blocks of the main board and panel are provided by main power
supply unit. MB55 chassis can operate with PW0S5, IPS60, IPS61, IPS70, IPS20, IPS11, IPS16, IPS17, IPS19,
PW25, PW26, PWO03, PW04, PWO06, and PW07 as main power supply and also with 12V adaptor. The main
difference from previous projects MB55 uses the 2x6 pin power connector. And only 12V_STBY supply is
necessary to provide all required board supplies. As the main power board has 2x6 pin option, MB55 can
operate with above given power boards.

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

Board to board (BTB): PWO05, IPS60, IPS61, IPS70, IPS11, IPS16, IPS17, IPS19
Power Cable: PW25, PW26, PW03, PW04, PW06, PW07, IPS20,

The power supplies generate 12V standby mode DC voltage and 24V system voltage only for audio IC
voltage in necessary situations. Power stage which is on-chassis generates 5V, 3V3 stand by voltage and 12V,

5V,3V3,2.5V, 1.5V, 1.2 and 1.15V supplies for other blocks of the chassis. The power block diagram with the
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blocks power requirements of MBS55 is given below. And also you can find below the details about the Step
down IC’s and LDO’s which are used in MB55 main board.
Power M anagement

:_::' Il".-:_ |
2v_STEVO [
L DO-1
LDC 3V3_VCC
@420ma
DC : o SV_vcc
SR : o {@4000ma
: DC =L : = ' DC-DC-3
12V_STEY O==b== (=== | P -!- = - DeC
H IR L
[P pmpyp———— - 2WE_WC
::. 5U_STBY DC @1320mA
@400 5 LDO-3
o Loo 1WE_VCGC
LDO =0/ =TEY @525ma
D1 14mA

1Was_VCC
20 0O Gusoms
i
-
TUNER —
ATIC e Cl RAM SPI HFHONE SCART AUDIG
pg— N AMP AMP
A | e | | e | | A | | GG | | WS ‘ R —_—
Tg:_ll'z_R ETZI[EJQEET S2/T12. LNBP Mgli\;ll.:I}LE AUDzulgsAMP Aunsgmw PANEL
{ R { | WIS | Vo= vec ”" vor I e | | 12V_MCC | | o_NCE | | \zumey vos | R— | I

A. RT7278 (U101) (34) — RT7240 (U101) (54)

The RT7278/RT7240 is a synchronous step down converter with Advanced Constant On-Time (ACOT)
mode control. The ACOT provides a very fast transient response with few external components. The low
impedance internal MOSFET supports high efficiency operation with wide input voltage range from 4.5V to
17V. The proprietary circuit of the RT7278/RT7240 enables to support all ceramic capacitors. The output
voltage can be adjustable between 0.8V and 8V. The soft-start is adjustable by an external capacitor.

Features

e ACOT Mode Enables Fast Transient Response

e 4.5V to 17V Input Voltage Range

e 3A Output Current

e 60mOhm Internal Low Site N-MOSFET

e Advanced Constant On-Time Control

e Support All Ceramic Capacitors

e Up to 95% Efficiency
24



e 700kHz Switching Frequency
e Adjustable Output Voltage from 0.8V to 8V

e Adjustable Soft-Start

e (Cycle-by-Cycle Current Limit

e Input Under Voltage Lockout

e Thermal Shutdown Protection

Pinning

25

(TOP VIEW)
EN [_]f* 8| ] VIN
FB []|2 GND 7|] BOQT
PvCC []|3 g 6| SW
SS [])4 5[] GND
SOP-8 (Exposed Pad)
Pin Ho.
ZOP-R WOEH-1oL | Pin Name Pin Functicn
| [Expoasd Pad) B
Erabke Input A logic-high emables the converter; a logic-low
1 1 EN forces the 1S Into shutoown mode redusng the supaly cument 1o
2BE than 10eA
Fesgback inpul It s ue=d o reguiate Tie oulput of Te comverier
2 2 FB 10 3 =21 vaue via an extemal reskslive woilage dvider The
Teadback rEfaEnce voiage s 17ESV typlzaly.
3 3 B lr:ten'al Requiztor Catplt Connect 3 1pF capaciior io GMND 1o
siabilze oulput voitags.
Soft-5ant Confrd inpat. S5 condols the soft-s@rnt perod. Connect
4 2 =5 3 capaciior fom 55 %0 GHD 10 = the sofl-sat perod. A 3.90F
capacion a5 the soft-mar perlod of Vour 1o 1.5me
£.14 g 1 =MD Zrotnd. The Expoced pad should be saldes=d 1o 3 larpe PCE
{Exposad 2ad) | (Exposed Pad) - and connecied bo GHD for madmum therma dissipation.
& g, 7 SN Switch Mode. Connect this pin o an extemal L-C fker
- 3 EOOT Sootstap for High Sige Gats Driver Connect 3 41uF of greater
' CEramic cPpator from BOOT 10 5W ohe.
5 5 10 WIN Supply Inpul The Input woitage @Enge Is fom 4.5V o 10y Must
o DyDaEs With & sutably large [ 2 10uF ¥ 2) ceramic capachion.




Electrical Characteristics

(Vin = 12V Ta= 25°C. unless atherwise specified)

Parameter Symbol I Test Conditions l Min ‘ Typ l Max ‘ Unit
Supply Current
Shutdown Current lzypn Ve =DV - 1.5 10 1A
Cuiescent Cument o VEn =2V, VER =1V — 0.7 — mhA
Logic Threshold

Logic-High 2 . 17
EN Valtage - W
Logic-Low - -- 04
Vrer Voltage and Discharge Resistance
Feedback Reference Voltage | VREF 45V 2NN T 0753 ) 0785 ) 0777 W
Feedback Input Current IF Ve = 0.BY 01 V] DA LA
Veyeeo Output
Veyee Output Voltage Yeuce BV Z VN2 A7V, 0 < lpyee = SmA 47 A 55 W
Line Regulation eV = V= 17V, lpyce = SmA — - 2 et
Load Requlation 0 < Ipvee < Sma - - 100 Y
Cutput Current lpvee Vin = BY., Vpypo =4V - 110 - M
RpsioN)
Switch On High Side RD3{oN)_H — a0 -- -
Resistance Low Side Ros(on) L ~ 0 ~ me2

Parameter I Symbol l Test Conditions l Min l Typ l Max l Unit
Current Limit
Current limit | 1L | | 25 | 41 | 57| =&
Thermal Shutdown
Thermal Shutdown Thresheld ) Tsp -- 150 —

o =C
R HEIE
On-Time Timer Control
On-Time toN Vin = 12V, VauT = 1.05Y -- 145 - ns
Minimum On-Time toNMIN -- &0 - ns
Minimum Off-Time toFFMIN) - 230 - ns
Soft-Start
55 Charge Current Veg =0V 14 2 286 LA
55 Diacharge Current Vees =05V 0.3 D2 — Tl
UvLO
UYLO Threshold VIN Rising to Wake up Vpyce 355 ) 385 ) 415 .
Hysteresis - 0.3 -

B. MPI1498 (U103 & U104) (2A)

The MP1498 is a high-frequency, synchronous, rectified, step-down, switch-mode converter with built-in
internal power MOSFETs. It offers a very compact solution to achieve 2A continuous output current with
excellent load and line regulation over a wide input supply range. The MP1498 has synchronous mode
operation for higher efficiency over the output current load range. Current-mode operation provides a fast
transient response and eases loop stabilization. Protective features include over-current protection, thermal

shutdown, and external SS control.
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Features
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Wide 4.5V-to-16V Operating Input Range
100mQ/40mQ Low RDS(ON) Internal Power MOSFETSs

Proprietary Switching-Loss—Reduction Technique

High-Efficiency Synchronous Mode Operation

Fixed 1.4MHz Switching Frequency
Can Synchronize to a 300kHz-to-3MHz External Clock

Externally-Programmable Soft-Start
OCP and Hiccup

Thermal Shutdown
Output Adjustable from 0.8V
Available in an 8-pin TSOT-23 Package

Pinning

ss [1] 8| FB

IN |2 VCC
sw [3] 6] ENISYNC
GND [4] BST

g6vLdiN

Package
Pin#

Description

Sofi-Start Connect an extemnal capacitor to program the soft stat Bme for the swich-
mode regulator.

Supply Voltage. The IN pin supplies power for internal MOSFET ana regulater. The
MF 1488 operates from a +4.5V to +18V input rail. Requires a low-ESR. and low-
inductance capacitor (C1) 10 decouple the input ral. Place the inbut capacitor very cloze
to this pin and connect it with wade PCB traces and multiple wias.

Switch Output. Connect this pin to the inductor and bootstrap capaator. This pin is driven
up to the VIN voltage by the high-side switch during the PWM duty cyde ON time. The
inductor current drives the SW pin negative during the OFF time. The low-side switch's
ON-resistance and the intemal bodv dinds fix the neaative voltase. Use wide PCB traces
and multiple vias.

System Ground. The regulated output volhaoe reference around. Tonnedt 10 GND with
copper and vias.

BST

Bootstrap. Connect a capadior between SW and BST pins o form a floating supply
across the high-side swatch drives.

EN/SYNC

Enable. EN=high to enable the MF1488. Apply an =xternal dock 1o change the switching
frequency. For automatc star-up, connect EN pin 1 V., with 100KQ resistor.

VCC

Internal 5V LDO Output. Powers the driver and confrol circuits. Decouple wath a 0.1pF-
0.22uF capacior. Avoid capacitor values that exceed 0.22pF.

FB

Feedback. An extemal resister divider from the output ta GND, tappad to the FB pin, sets
the output voltage. The comparator lowers the oscllator frequency linearly with the FB
voitage, It 1s recommended 1o place the resistor divider as close to FB pin as possible
Avoid placing vias on the FB traces.




Electrical Characteristics

Ve =12V, T, = 25°C, unless otherwise noted.

Parameter Symbol | Condition Min Tvp Max Units
Supply Current (Shutdown) Ly Vs = 0V 1 pA
Supply Current (Quiescent) 1 Vew = 2V, Vea = 1V 0.8 1 mA
HZ-Switch ON Resistance HS5soecn | Vasreow=2V 100 mil
LE-Switch ON Resistance LSemecn | Vec=8Y A0 mid
Swatch Leakage SWis (Ve =0V, Ve =12V 1 uk
Current Limat ™ Lt Under 40% Duty Cyde 24 A
Osaillator Frequency fon 1100 1400 1700 kHz
Fold-back Freguency fn Vig= OV [ -
Rlaximum Duty Cycle ™ [ W W =700mV =] s
Minimum ON Time Toms amm 40 s
Sync Frequency Range fevmic 03 3 Mz
- TL=25°C 78S 800 818
Feedback Vohage Vo [SgceTemseT 78C 800 820 i
Feedback Curent ks Vep=520mly 10 50 nk
EN Rising Threshald Ve seano 1.2 1.4 18 k']
EN Falling Threshold Ven raismis 1.1 125 14 v
- >
EN Input Current les, maliuihd N uA
Vs =0 o A
EN Tum Off Delay EMNroan 5 HS
¥y e otage oo | ., o |0 | o | v
ﬁ-ﬂ"ﬁﬁiﬂf&l—:ﬂ“““ INUVL, ., 850 mv
VCC Regulator Vea 5 v
VCC Load Regulation o =Ernm 3 %
Soft-San Cinrend \&a 10 14 i8 pA
Thermal Shutsows™ 150 "C
Thermal I-Ty_mu-sa g™’ 20 c

C. TLV70033 (U107)

The TLV700xx series of low-dropout (LDO) linear regulators are low quiescent current devices with
excellent line and load transient performance. These LDOs are designed for power-sensitive applications. A
precision band gap and error amplifier provides overall 2% accuracy. Low output noise, very high power-
supply rejection ratio (PSRR), and low dropout voltage make this series of devices ideal for most battery-

operated handheld equipment. All device versions have thermal shutdown and current limit for safety.

Features

e Very Low Dropout:
43 mV at Iour= 50 mA, Vour=2.8 V
85 mV at Iour= 100 mA, Vour=2.8 V
175 mV at lour= 200 mA, Vour=2.35V

e 2% Accuracy

e Lowlo:31 pA

e Available in Fixed-Output Voltages from 1.2 V to 4.8 V

e High PSRR: 68 dB at 1 kHz
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Pin Description and Package View

DCK PACKAGE
S5CTD-3
(TOP VIEW)
i B s [ Jout
GHD[ ]2
i e a [ Jwc™
SOM-& SCT0-5 | TS0T23-5
NAME DSE DCK DocC DESCRIPTION
Ingut pin. A small 1-uF ceramic capacior is recommended from this pin o ground
1M 1 1 to assure stability and good transient periormance. See inpuf and Oulpui Capacifor
Reguiremenis in the Application information s=ction for more details
END 2 2 2 Ground pin
Enable pin. Driving EM over 0.2 V turns on the regulator. Driving EN below 0.4 W
EN 3] 3 3 puts the regulator into shutdown mode and reduces operating cument to 1 pA,
norminal.
NC 45 4 4 Mo connection. This pin can be tied to ground to improve thermal dissipation.
Regulated output voltage pin. A smal 1-pF ceramic capactor is nesded from this
ouT 3 5 5 pin to ground to assure stablity. See Input and Culput Capacifor Requirements in
the Applizafion information section for mones details.

Electrical Characteristics

AL Vi = Vo + 023V or 20V (whichever is greater); lowr = 10mA, Vey =02V, Cour =10 pF, and T.=40°C 1o

+125°C, unless otherwise noted. Typical values ars at T, = £25°C.

PARAMETER TEST CONDITIONS MIN ) TYP ) MLX UHIT
Vg Input voltage range 20 55 v
Vo DC output accuracy 0T =T, s +28°C ) 23 Y
o Voummeas + 03V SV 555V, z
AV JAV, | Line raguiation o T Dme i S i
AV-JAlgys | Load regulaion L ma = loys = 200 mé i 1% it
Vs = 056 = Vourgeow. oor = S0 mA, :
Vs =28V = ™
. T Wiy = 055 & Ve ooy = 100 mé, '
Wi Dropour voltage ™ ‘-‘::_.- oy o meR o 35 Lt
Wi = 058 & Vo ogeony lour = 200 M, 5T : :
v maagy e s 2500
I Cutput surrest mit Voo = DO EV e, 290 BED)  mA
- [+
Lo Ground pin cumant lgys =0 mA 31 =] A
|yt =200 MA, Wiy = Vour + 0.5V 27 uA
Vey 02V, Vg =20V 400 A
(- Ground pin cument (shutdown) = e
) Ven s02W, 20V s V=43V 1 2 A
- , Wiy= 23V, Vour =143V, -
FSRR Power-supply relaciion ratia s = 10 Ma. F= 1 kHz dB
, BW = 103 Hz tn 100 kHz, ,
Wy CHIDUL Noise yoitage Wy = 23V, Vgyp = 18V, Igys = 10 MA Pinue
bt Starup tmet Cour = 1A WF, Igy, = 200 mA 1 i
Vi | ENGBIE P Nigh (enabled) 09 Nyl W
Vi | ENAble pin low [disabied) D 0.4 v
Ly Enable pih cuent Wy =V =55Y .04 os| pA
VLD Lindervoitage lockout W, Mi5ing 11 v
Shutdown, temperaiure increasin +160 =
Tana Thermal shutdoan tempersture [~ 2
Reset, temperaiure decreasing +140 "C
T Operating Junclion tempsarature =40 +12E *C
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D. TLVIII7LVIS (Ulll)

The TLV1117LV series of low-dropout (LDO) linear regulators is a low input voltage version of the
popular 1117 voltage regulator. The TLVI117LV is an extremely low-power device that consumes 500 times
lower quiescent current than traditional 1117 voltage regulators, making it suitable for applications that
mandate very low standby current. The TLV1117LV family of LDOs is also stable with 0 mA of load current;
there is no minimum load requirement, making it an ideal choice for applications where the regulator is
required to power very small loads during standby in addition to large currents on the order of 1 A during
normal operation. The TLV1117LV offers excellent line and load transient performance, resulting in very small

magnitude undershoots and overshoots of output voltage when the load current requirement changes from less

than 1 mA to more than 500 mA.

Features

1.5% Typical Accuracy

Low IQ: 100 pA (max)

500 times lower than standard 1117 devices
VIN: 2.0Vto 55V

Absolute maximum VIN = 6.0 V

Stable with 0-mA Output Current

Low Dropout: 455 mV at 1 A for VOUT =3.3V
High PSRR: 65 dB at 1 kHz

Minimum Ensured Current Limit: 1.1 A

Stable with Cost-Effective Ceramic Capacitors:
With 0-Q ESR

Thermal Shutdown and Over current Protection

Pin Description and Package View
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DCY PACKAGE
sS0OT223
[TOF VIEW)
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2

OUTPUT
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TLViLY
NAME TLVITLVDCY DESCRIPTION

N 7 Input pin. See Inpuf and Oulput Capacitor Reguirements in the Applicabion information section for
maore detals

Regulated output voltage pin. S=e Inpuf and Ouiput Capacitor Reguirements in the Applicsbon

ouT 2 Tah T .
' Infarmation section for more details.

GND ' Ground pin

Electrical Characteristics

TLV441TLV Series
PARAMETER TEST COMDITIONS MIN P MAX UNIT
Vi Input voltage range 20 55 W
Waur® 2V -15 +15| =%
Vour | St 1.5V S Vour <2V -2 2| =
12VeEVour<1.8V -0 =40 m'
AVSJAV, | Line regulstion Vounpoan + 03V 2V, 285V, Igr= 10 ma i 5 m'y
AV MAlm | Load regulation DmA iy T21A 1 35 mi
lour = 200 mA 115 m\
loor = 500 mA 285 1
Vour <33V u =
loyr = 300 ma 455 mV
Voo Dropout voltage " :_r =008 x lyr=14A 570 ao0o m\
Voumnony ler = 200 mA o0 mV
v >33y I:l__ = 500 maA 230 m
o S S lo= = 800 mA 285 mv
logr=14A 455 700 m'
loy Output zurrent Imit | Vour= 0.2 ¥ Vounncesn 14 A
Iz Quiescent cument | lo-=0mA 50 100 i,
= Fower-supply Vpg=33W Vg p=128VW
FERR | gjection ratic lour = 500 mA, T = 100 Hz &5 a8
Cutput nose BW=10Hzto 100 kH= V=28V, V=18V, =
Vn voitage lour = 500 mA = WVrnac
— Startup time* Cor=10pF lour=14A 100 pe
uvio | ndenolags Vg rising 1.85 Y
- Thermnal shutdown | Shutdown, temperature increasing +185 v
D temperature Reset, iemperature decreasing =145 °C
Operating junction . -
Tu tempesature —40 =125 C

E. IMI1117 (U102 & U105)

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 band gap 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 10puF tantalum capacitor is required at the output to improve the transient response

and stability.
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Features

e Availablein 1.8V, 2.5V, 2.85V, 3.3V, 5V, and Adjustable Versions
e Space Saving SOT-223 Package

e Current Limiting and Thermal Protection

e OQOutput Current 800mA

e Line Regulation 0.2% (Max)
e Load Regulation 0.4% (Max)

e Temperature Range

e LMI1170°Cto 125°C

e LMI1171-40°C to 125°C

Pin Description and Package View

S0OT-223

| MU

T":‘ = ] auTRUT
o
| ] ansscKD
1061 904
Top View
Electrical Characteristics
| = 11a] TYp Maw

Swymibod Paramaier Condiilons (Nota 5) (Note 4) (MNote 5) Unlis

Vi s Relarence Vollage LA1117-A0
lous = TOMA Ve Vo = 2%, T, = 25°C 1333 1.380 1.062 v
10mMA < I, < BOOMA. 1.4W < W, Vo 1.225 1.280 1.270 v
s 10V

Vo oy OUnput voltags LM1117-1.6
lous = TOMA Ve, = 3.8V, T, = 25°C 1782 1.800 1.818 v
Q£ ooy = BIOMA, 3.2V < V,, < 10V 1.748 1.800 1.854 v
LMi117-2E5
loesr = TMA, Ve, = 4.5¥, T, = 25°C 2475 2.500 2.625 v
Q= I,y = BIOMA, 3.0V < V,, <= 10V 2 450 2500 2 550 v
LMi117-2.65
lous = TOMA, V., = 4E5V, T, = Z5°C = a=0 2.a50 2,860 v
T = oy = BIOMA, £.25V = W, = 10V 2790 2.8a80 2.910 v
0 = sy = BO0OMA, V., = 4100 2700 2.850 2.010 v
LAM1117-2.3
lous = TMA. Ve, = 5W T, = 25°C 2067 3,300 2213 W
T = Loy = BIOMA, £.75Vs Wy, = 10V 3.235 3.300 2.265 v
LM1117-5.0
loyr = TOTA Wp, = 7V, T, = 25°C 4,950 5.000 £.0ED W
0 £ Loy = BIOMA, 5.5V £ Vi < 12V 1.900 5.000 5.100 v

AWoor | Line Asgulanon LM1117-A0

(Mot B} lgyss = TOMA, 1.5W = W W p = T3.TEW 0.035 o2 =

LMA117-1.B =] my
lgy: = Oma, 3.2V = W, = 10¥
LMI1117-25 1 6 e
lours = OMA, 39V < Wiy = 10W
LMi117-2.65
loy: = DMA, 425V = W, = 10V 1 = m
LMi117-2.3
lmy,e = OMA, A TEY < W, < 16V 1 [ m
LM1117-ED
lows = DMA, BSY = Wi = 16W 1 10 mv
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Miri T Max
Eymbaol Parameaier Conditlons Note 5) ;-,,.:.;fep. 1 MNote 5} Units
AV, - | Load Reguiation LMT11T-AD
(Miate 8) Vi Vour = 3V, 10 = Iy, = BODMA oz o4 %
LMi11T-1.E 1 10 mv
Wy = 2.2V, 0= o = BOOMA
LM111T-2.5 1 10 my
Vg = 29V, 0 = [mpr = B00MA
LM1117-2.65
W, =426V 0=, = BDDmA, 1 10 my
LM1117-3.2
W = 475V, 02 |5 = BODMA 1 10 my
LM1117T-5.0
Vg = B5V, 0= [ = BIOMA 1 15 my
ViV oo | Dropaut Volzage lgy = 100mA, A0 1.20 W
(Nate 7) oy = SODMA 15 1.25 v
s = BODMA, 20 1.30 ]
Lsar | SurTEnt Limit Vi Vs =5V, T, = 25C B3O 1200 1500 m#&
Minimum Load LM 11T-AD
Current (Nats E) Wy = 16 T 5 M
Culkescant Currant LMi117-1.E 5 il miA
Vo s 16V
LM1117-2.5 5 10 mA
WV, = 16V
LM1117-2.B5
Vi = 100 5 10 it
LM1117T-2.2
WV, = 15V 5 10 mi&
LM1117T-5.0
Vo s 16V 5 10 M
Thamnal Ragulsiien  |T, = 2E°C, Z0ms Pulse 0 o LA
Rigpiz Reguiation Yo e =1 20HZ, Vi Vo = 3V Ve &l 76 d3
-1
Adjust Pin Cumrent &0 120 HA
Adjust Pin Cument 10 = |5,,.= BI0mA,
Change 1.4V = WV = 10W 0z 5 LS,
Tempemaiune Sabilty 0.5 %
Lorg Tem Stabillty T, =12°C, 1000Hrs 0.z £
RMES Cutput Malsa ol Vo) 10Hz =1 =iz 2.003 %
Thamnal Reslstance  |3-Lead 2OT-223 iE0 ‘TN
Juncon-to-Case 3-Lead TO-220 0 TIW
3-Lead TO-252 10 W
Thamal Raslstance A-Laad S0T-223 (Mo h2al sink) 136 W
Junction-te-Ambiant | 3-Laad TO-220 {No neat sini) 758 TIW
(o air fiow) 3-Laad TO-252 [Note 9) (No heat sink) 2 TIW

8.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 the system to go into standby mode and to

indicate short circuit detection LEDs on LED card blinked in a determined sequence.
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SHORT CCT PROTECTION
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9.MICROCONTROLLER — Novatek

A. NT72567 (MAIN IC) (U112)

The NT72567 is an integrated digital TV system-on-chip which compliants with variety ATV as NTSC,
PAL and SECAM, and DTV standards as ISDB-T, DVB-T/-C, ITU-T J.83B, integrates DTV and multi-media
AV decoder, SIF demodulator, and support A/V post-processing.

The integrated video ADC and video decoder support PC VGA port, YPbPr, SCART, CVBS and S-Video
Input. Regarding the tuner input, The digital VIF performs the universal analog TV demodulation (NTSC, PAL,
and SECAM), including IF processing, AGC, video demodulation, and second sound IF generation (SSIF). The
video decoder supports universal TV video format. The integrated audio ADC supports stereo audio input

corresponding to video input sources. The integrated TV sound decoder supports universal TV sound format.



The advanced picture quality and color engine create more vivid image impression than ever. The HDMI

receiver vl.4a supports deep color, CEC features and 3D formats. The USB high speed host supports updating

firmware code, multi-media playback from the external USB flash devices.

The standby controller can operate solely from the main system, powered by the standby power source from

power module, consumes as low current as possible. It meets the requirement of Green appliance.

General Features:

e Internal High-Speed ADC

o

O O O o o o o o

Integrated triple high speed ADCs/ PLL to support both YPbPr and RGB format signal
10-bits data resolution

Maximum conversion up to 165 MSPS

Support 0.7 ~ 1.0 Volts analog RGB/YUYV input

Guaranteed No Missing Code

3:1 analog input MUX

Ultra Low PLL Jitter @210MHz

Supports both non-interlaced and interlaced input signals

Digital PLL with 64 steps of phase adjustment for each channel

e Analog Video Decoder

o

o
o
o
o
o

Clamp and AGC (Automatic Gain Control) circuit to support 0.5 to 1.6V analog input signal
Support multi-standards, macro-vision detection and related status report

Embedded Teletext Level 2.5 / Close Caption and other VBI Decoder

2D and 3D adaptive Comb Filter for better Y/C Separation

Maximum two SCART input

Support VPS signal decode for EU channel sorting purpose

e Digital VIF Support general IF, 38.9 MHz, 45.75 MHz, and 33.1 MHz (can tuner with a digital-SAW

filter)
0]
0]
0]

o
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Support Low IF, 5 ~ 8 MHz (silicon tuner)

Support dual AGC (RF and IF) with programmable PWM
Flexible channel bandwidth (6 MHz, 7 MHz, and 8 MHz)
Digital video/audio splitting
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e SIF Decoder

o O O O

NICAM-BG/DK/I/L, A2-BG/DK/I, BTSC, EIA-J, A2-M, AM SECAM-L
Automatic standard and mode detection
Automatic carrier mute and automatic NICAM fall back

32KHz audio output

e ISDB-T(SE2 confirmed)

(0]

O O O O O o o

ISDB-T standard ARIB STD-B31

SBTVD standard ABNT NBR 15601

Receiver specifications ARIB STD-B21 & ABNT NBR 15604 fulfilled

Channel bandwidth 6, 7 & 8 MHz supported

Zero IF & nonzero IF with configurable mixing frequency

Single IF AGC or dual RF/IF AGC controls with Delta modulation

Partial (1-segment) & full (13-segment) reception supported

Non-hierarchical (single-layer) & hierarchical (layers A/B/C) reception supported

e DVB-T Demodulator

(0]

(0]

O O O O o o

Compliant with ETSI EN 300 744, NorDig Unified V.2, and D-book V.6
Automatic transmission parameter detection

= 2K/8K modes

= QGuard intervals of 1/4, 1/8, 1/16, 1/32

= All hierarchical and non-hierarchical constellations

= Coderates of 1/2, 2/3, 3/4, 5/6, 7/8
Single IF AGC or dual RF/IF AGC controls
Direct IF (36.167MHz or 43.75MHz) or low IF (4.57MHz) support
Impulsive noise reduction
Adjacent channel interference (ACI) filter and Co-channel interference (CCI) suppression
RF signal strength monitoring

Support power saving mode

e DVB-C Demodulator

(0]

(0]
(0]
(0]

Compliant with ETSI EN 300 429 DVB-C and ITU-T J.83 annex A/C Standards
Support Direct I[F/Low IF Sampling

Programmable Digital Mixer

Single IF AGC or dual RF/IF AGC controls
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O O O O O

Variable Symbol Rate 1 MBaud ~ 7.2 MBaud Support
Matched Filters (Roll-off factor=0.15, 0.13)
Superior Carrier Recovery, Acquisition range up to 5%(Symbol Rate)
Robust Dual Adaptive Blind Equalizer (short echo/long echo)
High monitoring capabilities
= (/N ratio (SNR)
= Signal Power

= RS uncorrectable error Number

e Digital Video Decoder

(0]

(0]

© O O 0O O O O o o o o o o

Built-in multi-standard video codec
Support pixel format YUV420 only for all video codec except JPEG
H.264 Constrained Baseline/Main/High Profiles @ 1080p30 (Level 4.0 and Level 4.1 under
limited bit-rate).
MVC Stereo High Profile @ 1080p48 and 720p120
VP8 All Profiles @ 1080p30.
AVS (Optional) Jizhun Profile @ 1080p30 (Level 6.0).
VC-1(Optional) Simple/Main/Advanced Profiles @ 1080p30 (Level 3.0).
Real Video (Optional) 8/9/10 @ 1080p30.
MPEG-4 Simple/Advanced Simple Profiles @ 1080p30.
H.263 Profile 0 @ 1080p30.
DivX 3/4/5/6 @ 1080p30(Optional).
Support GMC with 1 warp point.
Sorenson Spark @ 1080p30.
MPEG-2 Main Profile @ 1080p30.
MPEG-1 @ 1080p30.
JPEG baseline sequential mode.
= Support pixel formats in YUV420, YUV422 and YUV444.
=  Support Motion JPEG @ 1080p30.

e Condition Access

o O O

Support Common Interface
Support Common Interface Plus
Built-in Cryptograph Engine for conditional access and CI Plus

Meet Common Interface Plus’s Robust and Compliance rule
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e Copy Protection Engine

(0]
(0]
(0]

Support Cryptograph Key Protection
Support Demux Key Protection
Support HDCP Key Protection

e [External DRAM Interface 16 bit DDR3-SDRAM bus

(0]

o O O O

16bit DDR3-SDRAM bus

External DRAM Clock up to 533/666/800MHz

Spread Spectrum PLL for EMI reduction

Up to 4 Gb of DDR3-SDRAM density

Embedded 1Gb/2Gb DDR3-SDRAM(MCM or internal DDR)

e De-Interlacing

(0]

o O O O O o o o

Support progressive scan 24Hz to 85Hz Frame Rate Conversion

5th generation High performance Motion- Adaptive De-interlacing

5th generation Diagonal Edge Enhancement for smoothing edge outline
Automatic Video Source Detection

Support Inverse 3:2/2:2 pull down and multiple cadence for film stream
Scene Change Detection

Built-in Anti-Cross color to remove abnormal color performance
Built-in Color Performance stabilizer for SECAM video format

Built-in Region Classifier engine to get flicker free image quality

e Visual Effect Processor

(0]

O O O 0O o o o o o

Built-in Advanced Super Resolution

5th generation Advanced Scaling Up Engine

Support Nonlinear Scaling

Sth generation LTI/CTI function

Support 5th Color Engine

Global Brightness, Contrast, Hue Saturation and Intensity Adjustment
Built-in [-Gamma and Black Stretch for Automatic Contrast Adjustment
Support sSRGB and xvYCC Adjustment Standard

De-blocking, De-Mosquito, Temporal and Spatial Noise Filter

Adaptively determine 3D noise filter for different noise level
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(0]

0

(0]

Linear Gamut Remapping
SD2HD detection and Processing
DP Meter for Dynamic backlight Control

Display Processor

(0]

O O O O O o o o

Embedded dual 10 bit LVDS transmitter

Supports single pixel / dual pixel output

Dithering function supports 30-bit quality for 24 bit or 18-bit panel

Optional Frame Sync or Free Run display synchronization modes

Display Resolution up to 1920x1200@60Hz and 1920x540@120Hz HDTV format
Built-in Gamma Correction for different type display device

Supports Pivot (H flipping display)

V flipping is in LBM

Support H/V sync out

2D-Graphic Engine / OSD

(0]

Bitmap Operation
= ARGB/RGBA format
= Copy/Color expansion
= Logic Operation
= Copy with alpha blending (only 16/32 bit color mode)
= Source and destination area could be overlapped
= Color key for the transparence effect
= 12 Raster Operation (ROP) rules
Fill Rectangle
= Color fill
= Gradient fill
Scaling
= Bicubic Algorithm
8/16/32-bit OSD Architecture
3 OSD Layers, each with 2 exclusive regions
5 levels of transparency with pixel or frame based operation (background, video, Plane3, Plane2,
Planel)
Programmable width & height to meet LCD/TV's resolution exactly

H Bicubic scaling up and V Bilinear scaling
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Audio Interface

(0]

(0]
(0]
(0]

Built-in 5:1 audio ADC input mux (MAX. sampling rate 48KHz)
Built-in 2 audio DAC output (MAX. sampling rate 48KHz)
Built-in 3 12S Output format for Power-Stage Amplifier

S/PDIF output supported

Audio Processor

O O O O O o o

Dedicated DSP to decode compressed audio

16KB instruction, 48KB data cache

Support ADPCM, MP3 decoder

Support AC3(Optional) / HE-AAC(Optional) audio format
Support Dolby?2 Digital (Optional)/ WMA(Optional) audio format
DTS3(Optional)/ DTS-LBR3(Optional)

Automatic volume control

Virtual surround

High performance 24Kec 32-bit CPU

(0]

(0]

(0]

Built-in Memory Management Unit
16KB instruction and 16KB data cache
128K L2 Cache

Stand-by Controller

(0]

o O O O

Support VGA / IR / Keypad / CEC/DDCCI wake-up
Built-in Turbo 8051 for stand-by application usage
Built-in Low Voltage Reset for brown out

Built-in EDID for saving system BOM cost

System power control

TV encoder with built-in video DAC

(0]

(0]

(0]

Built-in 10-bit DAC for CVBS Analog Video output.
Support HD resolution input with high quality scaling down engine
Support TTX/ CC/ WSS/ VPS/ CGMS-A/Macrovision insertion
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Ethernet MAC

(0]

(0]

(0]

Built-in 10/100 Ethernet MAC
Compatible with IEEE 802.3
Support RMII interface with front-end Ethernet PHY

USB host/device controller with built in transceiver

(0]

(0]
(0]
(0]

2 USB host ports

Compliant with USB Specification Revision 2.0
Support high-speed, full-speed and low-speed devices
Integrated USB 2.0 transceiver

HDMI receiver

Three HDMI Input ports(Port A is HDMI &MHL combo port)
HDMI 1.4a Compliant
Integrated HDCP 1.1 cipher engine for Content Protection
Support High-Level CEC Command for Easy Link between CE equipments.
Support Deep Color for more pixel depth information
Support xvY CC for wide color gamut application
3D support
Support Audio format including
= 2~8 -channel 32-192KHz
Support ARC (Audio Return Channel)

MHL receiver

CBUS
= DDC packet
= MSC(MHL Sideband Channel) packet
= Vendor-specific packet

VBUS

Memory controller

(0]

NAND type flash
= RS Support
= RS Read Free Run
= 4Bytes/512Byte ECC
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0

(0]

* Timing Fine Tune
eMMC 4.41(Optional) type flash
SPI NOR type flash

e 3D support

(0]

(0]

© O O O O

2D-to-3D real time conversion
Support mandatory HDMI 1.4a 3D video format and timing
= 3DFP
= 3D SBS
= 3DTB
Support 100/120Hz shutter glasses half FHD 3D TV panel
Line interleave for directly drive 60Hz PR 3D LCD
Intermediate formats output support external 3D processor
Support separate and programmable L/R sync pin
Support Shutter glasses control signals
= L/R sync signal phase, polarity, duration programmable

= Samsung IR protocol support

e LZ77 Decompression engine

(0]

(0]

(0]

250 MByte/sec
MAX search window buffer 512 byte
MAX search length 18

e LED backlight

(0]

o O O o

e TCON

o O O

PWM x 8

PWM delay and duty is adjustable independently
PWM delay is phase-locked to VS

support PWM frequency =1 x VS, 2 x VS frequency
support [2C/SPI LED-driver interface

Support fail-safe mode function.
Support Built-in 2-port 6-pair mini-LVDS output.
Support Resolution: FHD(1920X1080) & HD(1366X768)

Support over-driving function for improving LCD response time.



Support data compression function for reducing frame data storage.
Support gamma function that provides 12-bit full range programming.
Support Built-in spread spectrum clock generator to lower the EMI issue.
Support CABC(Content Adaptive Brightness Control) function

Support mini-LVDS output Data-Skew control.

Support 1 line, 2 line, 1+2 line, and frame inversion mode.

support 8bit and 6 bit

support 3D frame-sequential output and 2D output

support 50Hz, 60Hz, 100Hz, 120Hz

© O O 0O o o o o o

e Miscellaneous
O Built-in UART controller
0 LFBGA 21x21 - 576 balls

e Electrical and Physical Characteristics
o Single 12 MHz clock input crystal
o 1.15/1.5/2.5/3.3V power supply
0 Power standby mode
0 LFBGA-576
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10. USB INTERFACE

Main Concept IC has integrated 2 USB 2.0 interface. One of them is used for Ethernet function, the other

one 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.

USB circuit has 3 main parts
0 Integrated USB 2.0 Host interface of NT72567 (U112)
0 Protection IC (U109) (optional*)
0 Over Current Protection IC (U110) (optional*)

* The max current that can be supplied for USB loads does not cause a danger for main IC. So, these ICs are

used as optional.
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11. DDR3 SDRAM K4B1G1646G 1GB G-DIE (U113)

The 1 GB DDR3 SDRAM G-die is organized as a 8Mbit x 16 I/Os x 8banks device. This synchronous
device achieves high speed double-data-rate transfer rates of up to 2133Mb/sec/pin (DDR3-2133) for general
applications. The chip is designed to comply with the following key DDR3 SDRAM features 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 externally supplied differential
clocks. Inputs are latched at the cross point of differential clocks (CK rising and CK falling). All I/Os are
synchronized with a pair of bidirectional strobes (DQS and DQS) in a source synchronous fashion. 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 1 GB DDR3 G-die

device is available in 96ball FBGA(x16).

Features

* JEDEC standard 1.5V £ 0.075V Power Supply

« VDDQ=1.5V=£0.075V

* 400 MHz fcx for 800Mb/sec/pin, 533MHz fcx for 1066Mb/sec/pin, 667MHz fcx for 1333Mb/sec/pin,
800MHz fck for 1600Mb/sec/pin, 933MHz fck for 1866Mb/sec/pin, 1066MHz fck for 2133Mb/sec/pin



8 Banks

Programmable CAS Latency (posted CAS): 5,6,7,8,9,10,11,13,14

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), 9(DDR3-1866) and 10(DDR3-2133)

8-bit pre-fetch

Burst Length: 8 (Interleave without any limit, sequential with starting address “000” only), 4 with tccp =
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

Support Industrial Temp (-40 ~ 85°C)

Asynchronous Reset

Package: 96 balls FBGA - x16

All of Lead-Free products are compliant for RoHS

All of products are Halogen-free
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Pinning
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12. SCALER AND LVDSSOCKETS

LVDS Sockets Block Diagram

NT72567
Ul1lz

Scaler

y

single LVDS Sockets CN107, CN110

* A
FFC Dual LVDS Socket CN111 ——
Panel 1
51P FFC LVDS Socket for FHD panels [>32") CN109 ane v
- Supply
Switch P—12v

13. PANEL SUPPLY SWITCH CIRCUIT

This switch is used to open and close panel supply of TCON. It is controlled by port of main pcontroller.
Also, with this circuit, the panel power sequences could be adjusted correctly. 2 panel supply options are

connected to the circuit. All of them are optional according to panels.
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A. 3V 64M-BIT SERIAL FLASH MEMORY WITH DUAL/QUAD SPI & OPI (Ul14)

Gener al Description

The W25Q64FV (64M-bit) Serial Flash memory provides a storage solution for systems with limited
space, pins and power. The 25Q series offers flexibility and performance well beyond ordinary Serial Flash
devices. They are ideal for code shadowing to RAM, executing code directly from Dual/Quad SPI (XIP)
and storing voice, text and data. The device operates on a single 2.7V to 3.6V power supply with current
consumption as low as 4mA active and 1pA for power-down. All devices are offered in space-saving
packages.

The W25Q64FV array is organized into 32,768 programmable pages of 256-bytes each. Up to 256 bytes
can be programmed at a time. Pages can be erased in groups of 16 (4KB sector erase), groups of 128
(32KB block erase), groups of 256 (64KB block erase) or the entire chip (chip erase). The W25Q64FV has
2,048 erasable sectors and 128 erasable blocks respectively. The small 4KB sectors allow for greater
flexibility in applications that require data and parameter storage. (See figure 2.)

The W25Q864FV support the standard Serial Peripheral Interface (SPI), Dual/Quad 1/O SPI as well as 2-
clocks instruction cycle Quad Peripheral Interface (QPI): Serial Clock, Chip Select, Serial Data /00 (DI),
/01 (DO), I/102 (/WP), and 1/03 (/HOLD). SPI clock frequencies of up to 104MHz are supported allowing
equivalent clock rates of 208MHz (104MHz x 2) for Dual I/O and 416MHz (104MHz x 4) for Quad 1/O when
using the Fast Read Dual/Quad I/O and QPI instructions. These transfer rates can outperform standard
Asynchronous 8 and 16-bit Parallel Flash memories. The Continuous Read Mode allows for efficient
memory access with as few as 8-clocks of instruction-overhead to read a 24-bit address, allowing true XIP
(execute in place) operation.

A Hold pin, Write Protect pin and programmable write protection, with top or bottom array control,
provide further control flexibility. Additionally, the device supports JEDEC standard manufacturer and
device identification, a 64-bit Unique Serial Number and four 256-bytes Security Registers.

Features
¢ Family of SpiFlash Memories —4mA active current, <1uA Power-down (typ.)
—W25Q64FV: 64M-bit / 8M-byte (8,388,608) —-40°C to +85°C operating range
— Standard SPI: CLK, /CS, DI, DO, /WP, /Hold « Flexible Architecture with 4KB sectors
- Dual SPI CLK, J’ICS, IOn, |O1, J{WP, fHD‘d — Uniform Sector Erase (4K_bytes}
= Quad SPI: CLK, /CS, |1Qp, 104, 10, 103 — Uniform Block Erase (32K and 84K-bytes)
= QPI: CLK, /CS. 100. 104, 102, 105 — Program 1 to 256 byte per programmable page
+ Highest Performance Serial Flash — Erase/Program Suspend & Resume
— 104MHz Standard/Dual/Quad SPI clocks + Advanced Security Features
— 208/416MHz equivalent Dual/Quad SPI — Software and Hardware Write-Protect
— 50MB/S continuous data transfer rate — Top/Bottom, 4KB complement array protection
— More than 100,000 erase/program cycles — Power Supply Lock-Down and OTP protection
— More than 20-year data retention — 64-Bit Unique ID for each device
L . . — Discoverable Parameters (SFDP) Register
* Efficient "Continuous Read” and QPI Mode — 3X256-Bytes Security Reg(isters v)vith TP locks
— Continuous Read with 8/16/32/64-Byte Wrap ~ Volatile & Non-volatile Status Register Bits
— As few as 8 clocks to address memory o )
— Quad Peripheral Interface (QP!) reduces * Space Efficient Packaging
instruction overhead — 8-pin SOIC/VSOP 208-mil
— Allows true XIP (execute in place) operation - 8-pad WSON 6x3-mm/8x6-mm
— Outperforms X16 Parallel Flash — 16-pin SOIC 300-mil
— 8-pin PDIP 300-mil
* Low Power, Wide Temperature Range — 24-ball TFBGA 8x6-mm
— Single 2.7 to 3.8V supply — Contact Winbond for KGD and other aptions
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Block Diagram

SFDP Register Security Register 1-3
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Pinning

Top View
ICS | o1 8 ] VCC
DO (10,) | 2 7 ] /HOLD (10,)
/WP {IOQ) [ 3 6 ] CLK
GND | 4 ] ] DI(IO,)
PIN NO. PIN NAME I1/0 FUNCTION
1 /Cs I Chip Select Input
2 DO (101) le] Data QOutput (Data Input Output 1)*'
3 MP (102) l{®] Write Protect Input ( Data Input Output 2)‘2
4 GND Ground
3 DI (100) He] Data Input (Data Input Cutput 0)*1
6 CLK I Serial Clock Input
7 /HOLD (103) I/ Hold Input (Data Input Qutput 3)**
3 VCC Power Supply

B. 3V 32M-BIT SERIAL FLASH MEMORY WITH DUAL/QUAD SPI & QPI (U115)

General Description

The W25Q32FV (32M-bit) Serial Flash memory provides a storage solution for systems with limited
space, pins and power. The 25Q series offers flexibility and performance well beyond ordinary Serial Flash
devices. They are ideal for code shadowing to RAM, executing code directly from Dual/Quad SPi (XiP)
and storing voice, text and data. The device operates on a single 2.7V to 3.6V power supply with current
consumption as low as 4mA active and 1pA for power-down. All devices are offered in space-saving
packages.

The W25Q32FV array is organized into 16,384 programmable pages of 256-bytes each. Up to 256 bytes
can be programmed at a time. Pages can be erased in groups of 16 (4KB seclor erase), groups of 128
(32KB block erase), groups of 256 (64KB block erase) or the entire chip (chip erase). The W25Q32FV has
1,024 erasable sectors and 84 erasable blocks respectively. The small 4KB sectors allow for greater
flexibility in applications that require data and parameter storage. (See Figure 2.)

The W25Q32FV support the standard Serial Peripheral Interface (SPI), Dual/Quad /O SP1 as well as 2-
clocks instruction cycle Quad Peripheral Interface (QPI): Serial Clock, Chip Select, Serial Data 1/O0 (DY),
/01 (DO), /02 (/WP), and I/O3 (/HOLD). SPI clock frequencies of up to 104MHz are supported allowing
equivalent clock rates of 208MHz (104MHz x 2) for Dual /O and 416MHz (104MHz x 4) for Quad 1/O when
using the Fast Read Dual/Quad /O and QPI instructions. These transfer rates can outperform standard
Asynchronous 8 and 16-bit Parallel Flash memories. The Continuous Read Mode allows for efficient
memory access with as few as 8-clocks of instruction-overhead to read a 24-bit address, allowing true XIP
(execute in place) operation.

A Hold pin, Write Protect pin and programmable write protection, with top or bottom array control, provide
further control flexibility. Additionally, the device supports JEDEC standard manufacturer and device ID
and SFDP Register, a 684-bit Unique Serial Number and three 256-bytes Security Registers.
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Features

¢ New Family of SpiFlash Memories — 4mA active current, <1uA Power-down (tvp.)
- W25Q32FV: 32M-bit / 4M-byte — -40°C to +85°C operating range
— Standard SPI: CLK, /CS, DI, DO, /WP, /Hold , Fiexible Architecture with 4KB sectors
= Dual SPI: CLK, /CS, 10y, 104, WP, /Hold — Uniform Sector/Block Erase {4K/32K/64K-Byte)
— Quad SPI: CLK, /CS, 10y, 104, 10, 10, — Program 1 to 256 byte per programmable page
= QPI: CLK, /CS, 10, 104, 105, 105 — Erase/Program Suspend & Resume
— Software & Hardware Reset .
¢ Advanced Security Features
+ Highest Performance Serial Flash — Software and Hardware Whrite-Protect
— 104MHz Single, Dual/Quad SPI clocks — Power Supply Lock-Down and OTP protection
— 208/416MHz equivalent Dual/Quad SPI — Top/Bottom, Complement array protection
— 50MB/S continuous data transfer rate — Individual Block/Sector array protection
—More than 100,000 erase/program cycles — 64-Bit Unique 1D for each device
— More than 20-year data retention — Discoverable Parameters {SFDP) Register
+ Efficient “Continuous Read” and QPl Mode _ f’xﬁﬁﬁe?ﬁﬁﬁ ig;“gt'it,}é g?gtliegeg;;?e?gislocks
— Continuous Read with 8/16/32/64-Byte Wrap - )
— As few as 8 clocks to address memory * Space Efficient Packaging _
— Quad Peripheral Interface (QP!) reduces = 8-pin SOIC 208-mil / VSOP 208-mil
instruction overhead — 8-pad WSON 6x3-mm / 8x6-mm _
— Allows true XIP (execute in place) operation = 18-pin SOIC 300-mil (additional /RESET pin)
— Qutperforms X16 Parallel Flash — 8-pin PDIP 300-mil
— 24-bhall TFBGA 8x6-mm (6x4/5x5 ball array)
» Low Power, Wide Temperature Range — Contact Winbond for KGD and other options

— Single 2.7 to 3.6V supply
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Block Diagram

SFDP Register Security Register 1-3
[000000h OO00FFR | L 020000 =il
| DO2000N Fh
[ 001000 00i0EFh
H Block Segmentation .
s [=rroom WEFFFN | Sesasssssssssss .| 3FFFOOR | FFFFER
: - Sedw15(4KB) - . - Block 63 (64KB) .
+ | wF0xh wFOEER | - 3F0000h 3F00FFh
o | =EFoon wEFFFh | =
: . Sector 14 (4KB) . .
i | =EDDOR *xEQFFh .
. | =DF00R wDFFFh | -
H . Sector 13 (4KB) . .
= | D00k wlOFFh | 2
H . .
L -
" - -
. . @
: : 2
L -
: . &
i | wcroon wOFFFh | = é
: Sector 2 (4KB) . .
P jpe il g oorrom T p—
o | iFoon WIFFFh | messsssssassnsn o | _
H . - . . - & . Block 32 (B4KB) - P
. Sector 1 (4KE) - o~
= | w1000m o10FFR | 2 3 20000Ch 2000FFh -
" = - T
DR e | g 3 1FFFO0R ppua—_ R
: Sector 0 {4KB) — : e Block 21 (B4KB) . s
- 0000 - .u 1F0D00h 1FOOFFh
L L ] E
oo . = .
2. .
. L T Tl 3N
WP (10.) = - Wnthf:ntmI s e, .
2 ofic . Te, T
s, Te., . | 10FFOON 10FFFFh
*, Tyl . Block 18 (B4KB) .
s, 100000h 1000FFh
Status ., * 4| OFFFOOR DFFFFFh
Register .~ s, - Block 15 (B4KB) -
% OFO00Ch OFOOFFh
- High Veoltage | o .
- Generators S e
“4| OOFFOOR DOFFFFh
IHOLD (103} or . Block 0 (64KE) -
3 -l
/RESET (10:) 000000k DODDFEh
Page Address
—_— -
CLK - Latch / Counter —T TEle'girning Ending T
Ed Page Address Page Address
05 —{ Command&
Control Logic
Column Decode
- - And 256-Byte Page Buffer
Data T
DI {10y ==
DO (10,) = Byte Address
Latch / Counter




Pinning

Top View
/ICS o1 8 VCC
/HOLD or /RESET
DO (104) 2 7
(103)
MP(10) ]| 3 6 — 1 CLK
GND 4 5 DI (10p)
PIN NO. PIN NAME /o FUNCTION
1 ICS | Chip Select Input
2 DO (101) 110 Data Output (Data Input Output 1)
3 AP (102) 1o Write Protect Input ( Data Input Qutput 2)*%
4 GND Ground
5 DI (100) e} Data Input (Data Input Output 0)"
6 CLK | Serial Clock Input
7 / HOLD(%?’:?ESET /O | Hold or Reset Input (Data Input Output 3)
8 VCC Power Supply

15. CONNECTORS

A. SCART (SC100)

i vi r_{ 20  composit vidio input
wmww:juég ,;Ei,p:; :3 : msm | 18 RGB blanking ground
RGBredinput 15 -m ™= | 16 RGB blanking
RGBredground 13 | wem : I 593:6
RGB green input 11 -— '0 zﬂzr 2
RGBgreenground 9 -— ! FJ_
RGBbleinpul 7 |wm ™= | 8 SWh(+1Y)
RGBbluegound 5 | o T 6 audio in left
audiooutlef 3 - = 4 aud!o ground
audiooutright 1 | eem ™0 2 audioin rght
hl_J
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B. HDMI (CN115, CN116)

1% 17 158 13 11 9

5

18 16 14 12 10 8 & 4

2

|Pi11 Number |Sig;nal Name

|Pi11 Number |Sig;nal Name

it [TMDS Data2+ 20 |SHELL

2 [TMDS Data 2 Shield [19 [Fot Plug Detect

3 TMDS Data2-  [18 5V Power

4 TMDS Data 1+ [17 |Ground

s [TMDS Data 1 Shield |16 [DDC Data

6 [TMDS Data 1- [15 [DDC Clock

7 [TMDS Data 0+ [14 [0 Connect

8 [TMDS Data 0 Shield [13 |CEC

o [TMDS Data 0- |12 [TMDS Clock-

10 TMDS Clock+  [11 [TMDS Clock Shield

C. USB (CN112)

Standard A
- D+ D-

56

+

Pin | Name | Cable Description
color

1 VBUS | Red 5V

2 D- White Data —
(gold*)

3 D+ QGreen Data+

4 GND | Black Ground
(blue*)
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D. VGA (CN117)

1. RED

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

E. ETHERNET (CN114)

Pin 4 TXARX Pin 5 TXRX

2 plus 2 minus
Fin 3: TX/RX Fin 6: TX/RX
1 plus 1 minus
Pin2: TXRX Pin 7: TXARX
0 minus 3 plus
Pin 1: TX/RX | Fin B8: TXRX
0 plus 3 minus




F. COMMON INTERFACE (CI) (CN106)

S e | B =1
DAE Al | 15 | CND BB ,[
_ T 1 N T
IDA2 A 12 | (NI RIR ’ . -
T 1 B3 A21| B2I|GHND
IDAID a3 €2 | G0 RIF .
1 1 B2 j22) REE) GHD
DAL ag 134 | T HIE ¥ ¥
s . 2 aa3) RB7z)GHD
ID&1ZE  ar 3% | GNEEIE L L ]
1 ¥ ol a2 Hed| GND
IDATL ae e | CHDBIR T M
. - SMC pan)  HER) GND
IDAl% A7 7 | CNDEIR _ ]
. . HR %4 Renl GRD
ey IDALS A 1& | CHDBIR | Gap- —_— T .
T 1 BIB =M 327 HET) SN
IDA3 A% i | (M BIR — ]
T T INIT 28] Hes) SHD
IDAZ A [0 I BIR T w
1 1 LG 529 Hey ) GND GND
DAL A Fil) I HIH T 'l
I Ral. a3a0)  jqzo) GND
DA Al 2] B12) (DY HIH T ]
T 1 LIMC 33| 42 | GHD
[ERGE | [El3) (D EIE L L]
- T BYTE a12) H3e) GHND
DAY aja) R14) GDEE T ]
T ¥ Bl 33 H GHD
IDAT 1T E]5 ) D BIR . |
1 1 BDC i3] 124 GND
L. IDAR Afi) E1a) (2 HIA — W ]
—— 1 ' - INT™ g | pen) G
BSCO AfF) R17) (@D T ]
— ¥ ¥ CERG® 544, i GHDY |
=01 als $]& | Ll T —
Y M. GND WRT a7 [T} l,- -5y _
gsc | B9CS .‘.II i BI9| D s 1 s a=l
"R A8 [ |
BSCA prg) [Era) il T L]
T L = SYNC a9 pas) 7V .
BiC3 aZl| - 1 1 +7\
- e"'J BG aaa) Bdof 7V

16. SERVICE MENU SETTINGS

In order to reach the service menu, first press “MENU” button, then press “4725” from the remote

controller keypad.

Following setting options be seen as below.

SERVICE MENU (Bornova) ( V.0.3.0a) (SVN:115062)(/0009df/6041.dcf)

_Video Settings

a s TV Life Time : 315 minutes Tv APS Time: Thu 01/01/1970, 00:00
Audio Settings

Bootloader : U-Boot(-svn5023)

Options 1 PCF: 22 LG_TLG1_169FHD_E_N_NO_V_NO_ER xx_55_( 04 )

PTF: 32_VESWNVLO1_169WXGA E_N_NO_V_NO_ER xx_5 (01)

POF: pq_full_hd ( 6)

Options 3 AQF: FLAT-6W-V001
2OOO0OOCXXXXOOOOON0NOO0ONANNNNNACOACEX XX XXOOOOOOOON0OONON[ /1]
XOCOCOOOOOOOOOAOOCOOOCOCOCONOOAXE OO0 [ /2]
Source Settings HW Profile Version: 007 SW Profile Version: 034 Lang Profile Version: 016

Options 2

Tuning Settings

Diagnostic Vi Fite Version : gold
Stby MCU Version : 51
SatcoDX : Default

Software Update
USB Operations
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A. 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

L B Change Value B3 Retumn

B. AUDIO SETTINGS

AUDIO SETTINGS

Surround Type
Surround Mode Text

s m Read-only G Return

e S o

BN exit

SRS
Surround Sound

[ minu SR




C. OPTIONS SETTINGS

OPTION 1

OPTION 2
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| OPTIONS 1

Auto TV OFF

. Power Up Mode
BacklightTrick Mode
EPG Type
Hotel Mode

| PC Standby
PIN8 Standby Out
Stby Search
Test Tool
Local Key

Volume Level

‘F ) Read-only

——e

OPTIONS 2

Aps Sorting
Dynamic Menu
Auto Zoom Mode
EPG Menus
Transparent Text
HDMI Number

Rc Type

DCF ID

Touchpad Sw Version
ERP Algorithm Status
Video Wall ID

. BB Read-only

BEa3 Return

Last State
Yes
2
Yes
No
No
Yes
Yes
KeyPad-3Way

Disabled
Enabled
Enabled
Enabled
2
Rc1912
6041.dcf
0
Yes
No

£ exit



OPTION 3

OPTIONS 3

' Customer OEM
.~ Cable Support Yes

- Satellite Support Yes

' DSmart Disabled

| Digiturk Disabled

| orf Disabled
Astra HD+ Disabled
Virtual Remote Disabled

SPT Service Additon Enabled

— Retum I i —

D. TUNNING SETTINGS

' TUNING SETTINGS

 Tunr Type
| Tuner Firmware Version 0x0
Tuner Build Number 0x0
' Tuner T2 Demod FW 0x0

.. I} Read-only Return K ixit

61



62

E. SOURCE SETTINGS

SOURCE SETTINGS

SCART1

SCART1 (RGB)
SCART1 (S-VIDEO)
SCART2

SCART2 (RGB)

SCART2 (S-VIDEO)
SIDE AV

S-VIDEO

HDMI

HDMI2

HDMI3

s FJ Read-only m Retum

F. DIAGNOSTIC

- DIAGNOSTIC

Remote control test
UHF test

VHF test

Factory reset

Tuner 12C

| IF 12C

| EDID status

__Press any key to test Return

[ movu STH

[ mevu ST




G. USB OPERATIONS

USB Operations is used for updating panel, audio, video, etc. configuration parameters on the main
software. Necessary files should be copied in the USB stick root directory not in a file. In addition, the tool

called mksquashfs needs to be copied in the root directory. Below files can be updated;

e ptfptf
e PQF.bin
e PCF.pcf

e preset list.sdx

e AQ.bin

e bornova hwprofile.bin

e bornova swprofile.bin

e logo.bin

e  hdmiedid.bin

e vgaedid.bin

e PRODUCTION CREDENTIALS.bin
e hdcpkey.bin

After making ready USB stick contents, plug the stick in to TV and run Usb Operations in one of the two ways,

via service menu or running test tool command of "USBOPERATIONS"

The update will be finished within couple of seconds. If everything goes well, you will get following messages

in bold format at the uart output,

>>> Update RO success <<<

>>> Update ROFIX success <<<

17. SOFTWARE UPDATE

Software update procedure can be done by following these steps below:

1. The format of the USB stick, which will be used in software update, should be in FAT32.

2. “bornova usb update.bin” and “bornova usb update.scr” files should be copied in the root directory.

3. Plugin USB stick to the TV when it is powered off.

4. Press and hold the “OK” button in the remote controller while the TV is turned off then turn on the TV.
When IR LED starts to blink, release the “OK” button and wait for installation. It may take several

minutes.
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This procedure finishes successfully with First Time Installation screen and then required selections will be

done

18. TROUBLESHOOTING

A. NO BACKLIGHT PROBLEM

Problem: TV is working, IR led is OFF but there is no picture and backlight on the panel.

Possible causes: BACKLIGHT ON/OFF pin, DIMMING pin, backlight supply, STBY ON/OFF pin

Solution: BACKLIGHT ON/OFF pin should be high in backlight open position. If it is low, please
check Q100 and panel cables.

3V3_vee

» BACKLIGHT ON/OFF

) Q100
/ BC848B

BACKLIGHTL,

DIMMING pin should be high or square wave in backlight open position. If it is low, please check S128 for

Novatek side and panel or power cables, connectors.

DIMMING CIRCUIT

W3_vee
Panel
Novatek _ Side
Side
DACFLIGHT DIy s : ﬁp_  —

Cigl
. 51132
MEGA ICR INe] o h ool
RC

220p
5OW

C
Q1is 1 =
JECI4IE  gys




For W/ADAPTOR models, backlight power supply should be in panel specs. Please check CN102 and related

connectors for power supply cards.

DIMMING
D

12V STBY

BACKLIGHT ON/OFF

CN102

<= Backlight

Supply

STBY_ON/OFF should be low for standby on condition, please check R104.

3V3_STBY

) Q101

STBY ON/OFF NOT[}
- - ' BC848B

B. CIMODULE PROBLEM

Problem: CI is not working when CI module inserted.

[ sTBY ON/OFF

Possible causes: Supply, supply control pin, detect pins, mechanical positions (short circuit) of pins.
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Solution: CI supply should be 5V when CI module inserted. If it is not 5V please check
CI POWER_CTRL, this pin should be low.

™M
o
a
i
- u
o
5V_vee D—“&/ I.: }.\l : * * D vee pemeIa
\—  C167 |, C162 C160
— —— 100n == 100n == 10u
Hi— C10v | 10V 6V3
Zam — —
o A T
CI Power Control SO CI Supply
R207 R201
12v_vee
CI_POWER CTRL[S 2 Q116
a - \J\_/ BC848B

Please check mechanical positions of CI module in case a short circuit.

Detect ports should be low. If it is not low, please check CI connector pins, CI module pins and

VCC_PCMCIA.



2
CI INTERFACE |
B
L&)
CN106 5
DED R213 R232
CI_D3 T &1 22R CI_cD1i[op CI
cros D €L o e
CI_Ds : :: 3 E g TSO_DS Detect
E1 D7 ] 40 RI13 T Rl - TSOQ D&
CI_CE1# T (228 - 5zes TS0 D7
CI_A10 8 | 42 10k ] VoC_PCMCIA
CI_oE# a el UL -
CI a1l T T CI TORDE
CI_23 TR ET CI_IOWRE
CI_ae ST TSIN_STRT
cI_213 TER €% TSIN_DO
CI 214 R e TSIN D1
R182 CI_WE# R T TSIN D2
vee pomerap— 1ok | CI_1EQ# 16 J 50 ISIN D3
- o o yec paucaP———¢— 17051 -——e—vec powcra
Res 18 52
o538 TSIN VAL TR CE TSIN_D4
I_ll TSIN CLE 20 cs TSIN DS -
I cI_al12 TR S TSIN_D6 Ias
CI A7 22 { 56 TSIN D7 g4 O
CI a6 23 e, (225 ] TS0 CLE " I
— 24 | 58 c1 RESETons gy
CI 24 251 59 CT WATTE p- o EI:_QVCC_DCMCH
CI a3 aarnl
cI A2 TRy CI_RECH
CI Al 28 | 62 RY 22ZR TS50 _VAL
gi g‘g 29 | 63 R3s2— 22 | ggg EERT
cI_D1 20408 I T CI
CI_D2 140 3] *2 [ 7e0 2
- [T we Detect
vee_pomerpr— 1ok 33 1 67 » TLEL 5 aam
R136 32 1 68 —I R120
-
CI_cp2#

C. LED BLINKING PROBLEM

Problem: LED blinking, no other operation

Possible causes: A short circuit on Ve voltages.

Solution: Protect pin should be logic high while the TV is in 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.



68

SHORT CCT PROTECTION

Protection e '

: B
Illdlcat(}l'm o \
: Voltage

ﬁ
g
~
S
=
73

AY O.ltage m B2
POlDtS \ [Era ] g2v: voo
: ;
L $-0: | To% |—«f 3v2_vee

D. IR PROBLEM

Problem: IR or LED is not working.

Possible causes: No supply on the LED card.

Solution: Please check LED card supply.

LED SOCKET

Rid2




E. KEYPAD OR TOUCHPAD PROBLEM

Problem: Keypad or Touchpad is not working.

Possible causes: No supply on the Keypad card.

Solution: Please check Keypad supply and KEYBOARD pin.

—1& KEYBOARD ONEOARD . C364

100n
¢ — KEYBOARD
1k

F144

%—4 3V3_ STBY
-~ Keypad Supply

TP18O— R412
SYS SCL
TP19 O— R441
SYS SDA

—(TP300
O TP299
JTP298

l—'(

™ ™M b un o

L, S N

CN118
1

EXT KEYPAD
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F. USB PROBLEMS

Problem: USB is not working or no USB Detection.

Possible causes: No supply on the USB Interface circuit.

Solution: Please check USB Supply, it should be nearly 5V.

USB INTERFACE

™M
-
m H
o ™
L] 4
("
C i IN =
4 110 7 101 |2 D uss oe
> U109
3 1 vop awo |2—]
> AZ099-04s
2 41103 oz |2 —D use ox
[ 3.
. ' * = aS 3p9
c\{ing . c438 Lo reaoa UIN“‘
100n|
- 1ov §-OTP262
g‘”I 5173
10u O g
[ USB
EV_VCCb & il ~ ourle i
U110 R265 Voltage
21 awp ILIM
TPS2553-1 2267
UsB_EN> Hen FAULT |7 [470R]
R268

3v3_vee

G. NOSOUND PROBLEM AT MAIN SPEAKERS

Problem: No audio at main speaker outputs.

Possible causes: No supply voltages on VDD AUDIO, 5V_VCC, 3V3 VCC,

VDD AUDIO PWR. A problem in headphone connector or headphone detect circuit.

Solution: Please check supply voltages of VDD AUDIO, 5V _VCC, 3V3 VCC, 12V_VCC and
VDD AUDIO PWR with a voltage-meter. Please check headphone connector and headphone detect

circuit (when headphone is connected, speakers are automatically muted). Measure voltage at

HP_ DETECT pin, it should be 3.3v.

12V_VCC or



Please check

M VDD _AUDIO

Vﬂltages 2A Fuse or 1206 Jumper
o,
Imn_nmxo_mb—l———‘fgm' X 53309: I 1%102: Ilﬁ:ln? I PlEﬂSE‘ ChECk
E0R 35y SOV SOV

ISV_VCCE —== voltages
&0R

Fléaé

G0R

H. NO SOUND PROBLEM AT HEADPHONE
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Problem: No audio at headphone output.

Possible causes: No supply voltages on 5V_VCC, 3V3 VCC or a problem in headphone connector or

headphone detect pin.

Solution: Please check supply voltages of 5V_VCC, 3V3 VCC with a voltage-meter. Please check
headphone connector and headphone detect pin when the headphone is plugged in. Measure voltage at
HP_ DETECT pin, it should be low state (0V). A headphone sign should be seen in OSD screen when

volume up or down button is pressed in the remote controller.

a 1
F143 TP230 TPEJC}I

2
1k L
TP225 () I &
Fl3s
- == o - 3

i )

k
i cast ; ; c37s| C3s55 .
10n Al 10 10n Ii
16V S 16v [ 18V
I RC E I 5 JE104
7

&— ) TESZ

R501
Tooel
HP_DETECT 100R| ;?g; r A IV3_VCC

N L

Please Check
Voltages

R384
- 10k |

D116
CEVE




I. STANDBY ON/OFF PROBLEM

Problem: Device cannot boot, TV hangs in standby mode.
Possible causes: No power supply or a problem about software.

Solution: Please check 12V_VCC, 5V_VCC and 3V3_VCC with a voltage-meter. 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.

J. DVD PROBLEM

Problem: DVD is not working.

Possible causes: A problem in Service menu or no DVD supply voltage.

Solution: Please check that DVD source is selected in Service menu. Please check supply voltage of DVD

namely 12V_VCC.

DVD INTERFACE

R119 OTP259
CN101
R1Z0 15
ovo_cves_tN{— 75r | 1] 2 ——o—] I

c113 Please

. ITP25J(_:- ’ : {JTP253 123 Check the

5 6 12V_WVCC

DVD_SENSE4

. L——o-rpz55 T
oo |- «  TP257(O— I— 71e . _JIC ‘ Oltﬂge
EEp o () TP254 5111
A9 ® TP256 (O s [10 ovD IR L— | DVD WAKEUR
. 50V
- —
R116 220p e
DVD SEDIF ] ._"_I S )

€112
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K. NO SIGNAL PROBLEM

Problem: No signal in TV mode.

Possible causes: A problem in Service menu or no tuner supply voltage.

Solution: Please check tuner supply voltage; 3V3 TUN. Check tuner options are correctly set in Service menu.

Check AGC voltage at IF_ AGC pin of tuner, it should be more than 2V.

28 § azc1 :' 2 vopop}-B 1V8_VCC TUNER
@ B 8
Please Check the

Tuner Supply
Voltage

GPIOl
GFIOZ

AcC2
acL
SDA

49

—

_ a2 |
3
4
5
&
1n2
50w

I_Ci
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