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IMPORTANT

Before removing the rear cover from the TV for servicing, make sure that no cables are fixated to the cover.
Release the cables from their clamps and disconnect (if any). Failure to do so may damage the wires and/or other
components of the TV.



1. INTRODUCTION
17MB230 main board is driven by Novatek SOC. This IC is a single chip iDTV solution which compliants

with variety ATV as NTSC, PAL and SECAM, and DTV standards as ISDB-T, DVB-T/-T2/-C/-S/-S2/-S2X,
ITU-T J.83B, 8VSB, DTMB, integrates DTV and multi-media AV decoder, SIF demodulator, and support A/V

post-processing.

Key features include:

e DTMB, DVB-T,T2,DVB-C, DVB-S/S2/S2X demodulators

e A multi standart A/V format decoder

e 5th generation Advanced Scaling Up Engine

e Embedded dual 10 bit LVDS transmitter

e Dedicated dual DSP to decode compressed audio and post-processing
e 4K2K 60p HDMI input

e Milti-purpose CPU for OS and multimedia

e Peripheral and power management

¢ FEmbedded DRAM

Supported peripherals are:

e | RF input VHF I, VHF III, UHF

e [ Satellite input

e 1Side AV (CVBS, R/L_Audio)

e 1 BAV-IN socket(Common)

e 1 PC input(Common)

e 4 HDMI input

e 1 Common interface(Common)

e 1 Optic/ Quax S/PDIF output

¢ 1 Headphone(Common)

e 2 USB(Ix common, 1x optional) and 2x internal USB for Wifi/Bluetooth
e 1 Ethernet-RJ45

e 1 External Touchpad/ Keyboard/Magic Button



2. T/T2/C/A TUNER (U1)

Description
The MxL661 is a highly integrated low-power silicon tuner IC that targets all global and digital cable

standards. Broadband input filtering and channel filtering have been completely integrated on-chip. This
integration enables a compact design resulting in small footprint, low Bill-Of-Material (BOM) cost, and low-
power consumption.

A signal at the 750hm RF input is filtered and converted to a programmable IF output frequency. Automatic
Gain Control (AGC), LO generation, and channel selectivity functions are completey integrated on the chip. All
functions of the IC can be controlled using the I2C interface.

The MxL is available in a 4 mm x 4mm x 0.85mm3, 24-pin QFN package.

Features
e Tuning range from 44MHz to 1002MHz
e Programmable channel bandwidths of 6, 7, and 8MHz
e Integrated channel filtering
e Low power consumption with 3.3V and 1.8V dual-supply operation - 351 mW (digital terrestrial)
e On-chip voltage regulator enables single supply 3.3V operation
e Programmable IF frequency and IF spectrum inversion
e Programmable RF to IF delay for ATV scrambling systems that relies on the H-Sync method
e Optioanl balun-less application note for cost-sensitive applications
e Reference clock output available for re-use by demodulators and additional tuners in multi-channel
applications
e Input power reporting
e Open-drain General Purpose Output GPO available for controlling off-chip circuitry
e I’C compatible digital control interface

e ROoHS compliance
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Figure 1 Pin description

Pin # Pin Name Pin # Pin Name
1 VDD_3p3 13 VDD_1p2
2 LNA_INP 14 GND_DIG
3 LNA_INN 15 VDD_IO

4 VDD_1p8 16 SCL

5 AGC 2/GPO 3 17 SDA

6 AGC 1 18 CLK OUT
7 IF_OUTP_2/GPO_1 19 XTAL N
8 IF_OUTN_2/GPO_2 20 XTAL P

9 IF_OUTP_1 21 GND_XTAL
10 IF_OUTN_1 22 VDD_1p8
11 VDD_3p3 23 RESET N
12 VDD_1p8 24 AS

Table 1 Pin functions



3. S/S2 TUNER (U142)

Description

The AV2018 is a highly integrated silicon tuner for DVB-S2 standard. It integrates a synthesizer, crystal
oscillator, LDO, loop through path, and a direct conversion receiver including LNA, RF variable gain
amplifiers, Mixer, programmable channel filter, and PGA.

The low noise figure of the receiver and loop through path eliminates the need of an external LNA. The
integrated crystal oscillator can provide a reference clock for demodulator. The LDO supplies all the internal
blocks the only an external voltage source is required. The AV2018 requires only a small number of external
components, thus enables very competitive design.

The AV2018 implements an automatic gain control mechanism that only an analog control signal from the
demodulator is required to from a close-loop gain control. The mechanism will arrange the gain of the receiver
blocks to achieve best performance according to the control signal voltage. The embedded automatic calibration
mechanism provides precise control of channel filter bandwidth and DC offset, no additional calibration
procedure is required.

Features

Input RF Frequency: 950Mhz to 2150Mhz

Single +3.3V power Supply

Embedded LNA, Mixer, VCO, crystal oscillator, and LDO

Low Noise Figure: 5 dB, typical

Embedded DC offset Cancellation Circuit

Programmable channel filter with bandwith from 4MHz to 40MHz
Automatic gain control

Embedded RF signal loop through path

Single-ended 1I/Q interface

QFN3*3mm 16pin package
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PIN SIGANL TYPE DESCRIPTION
1 RFIN Input, Analog RF Signal Input
2 NC No Connect
3 RFAGC Input, Analog Control RF AGC Control Voltage
4 RFLP Dutput, Analog RF Loop Through Signal Output
5 RXQP Output, Analog BB Output
6 RXIP Output, Analog BB Output
7 ADDRO Digital Device Address Control
8 SCL Input, Digital Serial Interface
9 SDA Input/Output, Digital Serial Interface
10 XTAL2 Analog XTAL Input
11 XTALL Analog XTAL Input
12 GND Ground Ground
13 VCCREG1 VCC Supply 3.3V Supply Violtage for Regulator
14 Ccp Analog Charge Pump
15 REGCAP2 Analog Regulator Output for External Capacitor
16 VCCREG2 VCC Supply 3.3V Supply Voltage for Regulator
Table 2 Pin Description
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Figure 3 Functional Block Diagram




ITEM MIN. MAX.
Power supply voltage (VCCREG1/2) - 0.3V 4.0V
Pin voltage - 0.3V HOST_IO_VCC + 0.3V

Maximum power dissipation - 0.5W
Operating temperature = 20°C +85°C
Storage temperature - 65°C +150°C
LMNA input level - +10dBm

Digital pin - +5mA

RFAGC pin - +5mA

Table 3 Absolute Maximum Ratings

4. AUDIO AMPLIFIER STAGES
A. MAIN AMPLIFIER (U9)(6-8-10 W OPTION)

Description

ADS82587D is a digital audio amplifier capable of driving a pair of 8 ohm, 20W or a single 40ohm, 40W
speaker, both which operate with play music at a 24V supply without external heat-sink or fan requirement.

Using I°C digital control interface, the user can control AD82587D’s input format selection, mute and
volume control functions. AD82587D has many built-in protection circuits to safeguard AD82587D from

connection errors.

Features

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

Multiple sampling frequencies (Fs)
o 32kHz/44.1kHz / 48kHz and
o 64kHz/ 88.2kHz / 96kHz and
o 128kHz/176.4kHz/192kHz

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

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

Supply voltage
o 3.3V for digital circuit
o 10V~26V for loudspeaker driver
Loudspeaker output power for Stereo@ 24V
o 10Wx2chinto 8 @ 0.16% THD+N




o 15Wx2chinto 8 @ 0.18% THD+N
o 20W x 2chinto 8_ @ 0.24% THD+N

e Loudspeaker output power for Mono@ 24V
o 20Wx Ichinto4 @ 0.17% THD+N
o 30Wx Ichinto4 @ 0.2% THD+N
o 40Wx Ichinto4 @ 0.24% THD+N

e Sounds processing including:

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

o Dynamic range control
o Power clipping

o Channel mixing

o User programmed noise gate with hysteresis window

o DC-blocking high-pass filter

e Anti-pop design

e Short circuit and over-temperature protection

e [2C control interface with selectable device address

e Internal PLL

e LV Under-voltage shutdown and HV Under-voltage

e detection
e Power saving mode

e Dynamic temperature control

PD
ERROR
SDATA
LRCIN
SDA
ScL
RESET
VSS
VDD
SA0
MCLK
BCLK

AD82587D

10 24

2 23
22
21

20

E-TSSOP-24L

Figure 4 Pin description

VDDLA
NC

LA
GNDL
LB
VDDLB
VDDRB
RB
GNDR
RA
NC
VDDRA
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Figure 5 Functional Block Diagram
Symbol Parameter Min Max Units
DVDD Supply for Digital Circuit -0.3 3.6 Vv
VDDL/R Supply for Driver Stage -0.3 30 \"
V, Input Voltage -0.3 3.6 \"
Tetg Storage Temperature -65 150 °C
T, Junction Operating Temperature 0 150 °C
Table 4 Absolute Maximum Ratings
Symbol Parameter Typ Units
DVDD Supply for Digital Circuit 3.15~3.45 \
VDDL/R Supply for Driver Stage 10~26 \
T, Junction Operating Temperature 0~125 °C
Ta Ambient Operating Temperature 0~70 °C

Table 5 Recommended Operating Conditions

B. SUBWOOFER AMPLIFIER (U8) (12 W)

Description
ADS82586C is a digital audio amplifier capable of driving a pair of 8 ohm, 20W operating at 24V supply

without external heat-sink or fan requirement with play music.

AD82586C has 20 bands EQ function and can operate 20W stereo or 40W mono optionally.

AD82586C can provide advanced audio processing capabilities, such as volume control, 20 bands speaker
EQ, audio mixing, 3D surround and DRC (dynamic range control). These functions are fully programmable via
a simple 12C control interface.

Robust protection circuits are provided to protect AD82586C from damage due to accidental erroneous
operating condition. AD82586C is more tolerant to noise and PVT (Process, Voltage, and Temperature)
variation than the analog Class-AB or Class-D audio amplifier counterpart implemented by analog circuit

design. AD82586C is pop free during instantaneous power switch because of its built-in, robust anti-pop circuit.
10



Features
e 16/18/20/24-bits input with IS, Left-alignment and Right-alignment data format
e PSNR & DR (A-weighting) Loudspeaker: 99dB (PSNR), 104dB (DR) @24V
e Multiple sampling frequencies (Fs)
32kHz / 44.1kHz / 48kHz and
64kHz / 88.2kHz / 96kHz and
128kHz / 176.4kHz / 192kHz
e System clock = 64x, 128x, 192x, 256%, 384x, 512x, 576x, 768x, 1024x Fs
64x~1024x Fs for 32kHz / 44.1kHz / 48kHz
64x~512x Fs for 64kHz / 88.2kHz / 96kHz
64x~256x Fs for 128kHz / 176.4kHz / 192kHz
e Supply voltage
3.3V for digital circuit
10V~26V for loudspeaker driver
e Loudspeaker output power at 24V
10W x 2CH into 8 ohm @0.17% THD+N for stereo
20W x 2CH into 8 ohm @0.26% THD+N for stereo
e Sound processing including:
20 bands parametric speaker EQ
Volume control (+24dB~-103dB, 0.125dB/step)
Dynamic Range Control (DRC)
Dual band DRC
Power clipping
3D surround sound
Channel mixing
Noise gate with hysteresis window
Bass/Treble tone control
DC-blocking high-pass filter
e Anti-pop design
e Short circuit and over-temperature protection
e I°C control interface with selectable device address
e Support hardware and software reset
e Internal PLL
e LV Under-Voltage shutdown and HV Under-Voltage detection

e Power saving mode

11
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Figure 6 Pin Description
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Figure 7 Functional Block Diagram
Symbol Parameter Min Max Units
VDDL/R Supply for Driver Stage -0.3 30 \Y
DVDD Supply for Digital Circuit -0.3 3.6 \Y
V Input Voltage -0.3 3.6 \Y
Tetg Storage Temperature -65 150 °C
T, Junction Operating Temperature 0 150 °C
Table 6 : Absolute Maximum Ratings
Symbol Parameter Typ Units
DVDD Supply for Digital Circuit 3.15~3.45 Vv
VDDL/R Supply for Driver Stage 10~26 Vv
Ta Ambient Operating Temperature 0~70 °C




Table 7 Recommended Operating Conditions

C. HEADPHONE AMPLIFIER (U5)

Description
The AD22657B is a 2-Vrms cap-less stereo line driver. The device is ideal for single supply electronics.

Cap-less design can eliminate output dc-blocking capacitors for better low frequency response and save cost.
The AD22657B is capable of delivering 2-Vrms output into a 10k ohm load with 3.3V supply. The gain
settings can be set by users from 1V/V to 10V/V externally. The AD22657B has under voltage protection to
prevent POP noise. Build-in shutdown control and de-pop control sequence also help AD22657B to be a pop-
less device.
The AD22657B is available in a 10-pin MSOP package.

Features
e Operation Voltage: 3V to 3.6V

e (Cap-less Output
o Eliminates Output Capacitors
o Improves Low Frequency Response
o Reduces POP/Clicks
e Low Noise and THD
o Typical SNR 107dB
o Typical Vn 7uVrms
o Typical THD+N < 0.02%
e Maximum Output Voltage Swing into 2.5k Load
o 2Vrms at 3.3V Supply Voltage
e Single-ended Input
e External Gain Setting from 1V/V to 10V/V
e Fast Start-up Time: 0.5ms
e Integrated De-Pop Control
e External Under Voltage Protection
e Thermal Protection
e Less External Components Required

e +/-8kV IEC ESD Protection at line outputs

13
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MSOP-10

Figure 8 Pin description

No. Name Type ! Pin Description
1 -INR | Right channel OP negative input

2 OUTR @] Right channel OP output

3 EN | Enable input, active high

4 PVSS P Supply voltage

5 CN l{e] Charge-pump flying capacitor negative terminal

6 CP /O Charge-pump flying capacitor positive terminal

7 PVDD P Positive supply

8 GND P Ground

9 QOUTL @] Left channel OP output

10 -INL | Left channel OP negative input

Table 8 Pin functions
SYMBOL PARAMETER Min NOM Max UNIT

Vbb Supply Voltage 3.0 3.3 3.6 A
Vin High Level Input Voltage EN 60 % of Vpp
Vi Low Level Input Voltage EN 40 % of Vpp
Ta Operating Ambient Temperature Range -40 85 C
R, Load Resistance 600 Q

Table 9 Recommended operating conditions




5. POWER STAGE
Power socket is used for taking voltages which are 12V_stby and 24V (VDD_Audio for 10W option via

power pinl). These voltages are produced in power card. Also socket is used for giving dimming, backlight

and stand-by signals with power card. It is shown in figure.

OVE7_VEC 1V VGG
HE_VEC Iv3_STEY W3_NCC
3V3_WCC 1VE_WCC 2v3_sTBY av3_STEY svee WI_VCC

TUNER LNBP BW/BWI12W SUBWOOFER
SAT TPSE5233 Atz lERET AUDIO AMP AUDIO AMP
2v3_VCC ‘ 1av_vee | | sv_vee | | Ve vCC | | 12124V_VEC | | 24 VEC |
CN12
12 | 11 D i2v sTeY
10 9 power pind
I
g 7 —4 DIMMING
7
6 | 5 —<JPACKLIGHT ON/OFF
I 4 3 power pin3
I 2\ 1 power pinl
Figure 9 Power socket and power options
12V _STBY
*
DC-DC-1
L SV_STBY oo
o ——=@ 5V VCC
DC-DC-2
3v3 STBY
- SW-3
DC-DC-3 o ——@ 3V3 VCC
.—m—. 1V5_VCC
2V5_VCC
SW-1
o o —@ 12V VCC

Figure 10 Power Distrubution
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A.

List of the components are:
SWI1(Q61-Q2) — UPA1919TE
SW2(Q77) —» DMG6402LDM
DC-DCI1 (U63) — TPS54528
DC-DC2(U4) — TPS54528
DC-DC3 (U128) — MP1470HGJ
DC-DC4 (U10) —» MP8774GQ-Z
LDO1(U143) — APL5910

UPAI9I9TE

Description and Features

16

DESCRIPTION

The pPA1919 is a switching device, which can be driven
directly by a 2.5 V power source.

This device features a low on-state resistance and excellent
swilching characteristics, and is suitable for applications such
as power switch of portable machine and so on.

FEATURES

« 2 5% drive available

« Low on-state resistance
Rogions = 58 m MAX. (Ves =45V, Io=-3.0 A)
Ropsjonz = 80 mi2 MAX. (Ves=—4.0V, lb=-3.0 A)
Rosjona = 84 m MAX. (Ves =-2.5V, lo=-3.0 A)

ORDERING INFORMATION

PART NUMBER PACKAGE
pPA1914TE SC-95 (Mini Mald Thin Type)
Marking: TX
B. DMG6402LDM
Features
e Low RDS(ON)

Low Input Capacitance

Fast Switching Speed

Low Input/Output Leakage

Lead Free By Design/RoHS Compliant (Note 1)

PACKAGE DRAWING (Unit: mm)

0.32:4s

2.8 0.2

0,65 %

H

_|_ 0165

H

=11

1.5

5

0 to 0.1

[+

Qualified to AEC-Q101 Standards for High Reliability

H

i

0.95 0.03
1.9
20402 091011
1, 2,5, 6 Drain
3 . Gate
4 . Source
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Figure 11 Pin description

C. TPS54528

Description
The TPS54528 is an adaptive on-time D-CAP2™ mode synchronous buck converter. The TPS54528 enables

system designers to complete the suite of various end-equipment power bus regulators with a cost effective, low
component count, low standby current solution. The main control loop for the TPS54528 uses the D-CAP2™
mode control that provides a fast transient response with no external compensation components. The adaptive
on-time control supports seamless transition between PWM mode at higher load conditions and Eco-mode™
operation at light loads. Eco-mode™ allows the TPS54528 to maintain high efficiency during lighter load
conditions. The TPS54528 also has a proprietary circuit that enables the device to adopt to both low equivalent
series resistance (ESR) output capacitors, such as POSCAP or SP-CAP, and ultra-low ESR ceramic capacitors.
The device operates from 4.5-V to 18-V VIN input. The output voltage can be programmed between 0.76 V
and 6.0 V. The device also features an adjustable soft start time. The TPS54528 is available in the 8-pin DDA
package, and designed to operate from —40 C to 85 C.

Features

e D-CAP2™ Mode Enables Fast Transient Response

e Low Output Ripple and Allows Ceramic Output Capacitor

e Wide VIN Input Voltage Range: 4.5 Vto 18 V

e Output Voltage Range: 0.76 Vto 6.0 V

e Highly Efficient Integrated FETs Optimized for Lower Duty Cycle Applications
o 65 mQ (High Side) and 36 mQ (Low Side)

e High Efficiency, less than 10 pA at shutdown

¢ High Initial Bandgap Reference Accuracy

e Adjustable Soft Start

e Pre-Biased Soft Start

e 650-kHz Switching Frequency (fSW)

17



e Cycle By Cycle Over Current Limit

e Auto-Skip Eco-mode™ for High Efficiency at Light Load

[1] EN VIN [&]
——
[2] vFB | TPssasas | vesT[7]
Exposed
(3] VREGS | Thermal Pad sw [g]
[4] ss GND [5]

Figure 12 Pin Description

PIN

DESCRIPTION

NAME NO.

EN 1 Enable input control. EN is active high and must be pulled up to enable the device.

VFB 2 Converter feedback input. Connect to output voltage with feedback resistor divider.
5.5 V power supply output. A capacitor (typical 1 pF) should be connected to GND. VREGS is not active

VREGS 3 h
when EN is low.

S5 4 Soft-start control. An external capacitor should be connected to GND.

GND 5 Ground pin. Power ground return for switching circuit. Connect sensitive SS and VFB returns to GND at
a single point.

SW 6 Switch node connection between high-side NFET and low-side NFET.

VBST 7 Supply input for the high-side FET gate drive circuit. Connect 0.1pyF capacitor between VBST and SW
pins. An internal diode is connected between VREGS and VBST.

VIN 8 Input voltage supply pin.

Exposed Thermal Back side Thermal pad of the package. Must be soldered to achieve appropriate dissipation. Must be connected to

Pad

GND.

D. MPI1470HGJ

Description

The MP1470 is a high-frequency, synchronous, rectified, step-down, switch-mode converter with internal
power MOSFETs. It offers a very compact solution to achieve a 2A continuous output current over a wide input
supply range, with excellent load and line regulation. The MP1470 has synchronous-mode operation for higher
efficiency over the output current-load range. Current-mode operation provides fast transient response and
eases loop stabilization. Protection features include over-current protection and thermal shutdown. The MP1470

requires a minimal number of readily-available, standard, external components and is available in a space-

Table 10 Pin Functions

saving 6-pin TSOT23 package.

Features

* Wide 4.7V-to-16V Operating Input Range
* 163mQ/86m€2 Low-RDS(ON) Internal Power MOSFETs

* Proprietary Switching-Loss—Reduction Technique
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* High-Efficiency Synchronous-Mode Operation

* Fixed 500kHz Switching Frequency
* Internal AAM Power-Save Mode for High Efficiency at Light Load

¢ Internal Soft-Start

* Over-Current Protection and Hiccup

* Thermal Shutdown

* Output Adjustable from 0.8V
* Available in a 6-pin TSOT-23 package

PACKAGE REFERENCE

TOP VIEW

GND [1] 6] BST
sw[2] 5] EN
N3 (4] B

0LvLdIN

Figure 13 Pin Description

PIN FUNCTIONS

PaPr.;nka#ge Name |Description

1 GND System Ground. Reference ground of the regulated output voltage: requires extra care
during PCB layout. Connect to GND with copper traces and vias.

2 SwW Switch Output. Connect using a wide PCB trace.

3 IN Supply Voltage. The MP1470 operates from a 4.7V-to-16V input rail. Requires C1 to
decouple the input rail. Connect using a wide PCB trace.
Feedback. Connect to the tap of an external resistor divider from the output to GMND to set

4 B the output voltage. The frequency fold-back comparator lowers the oscillator frequency
when the FB voltage drops below 140mV to prevent current-limit runaway during a short
circuit fault.

5 EN EN=HIGH to enable the MP1470. For automatic start-up, connect EN to V), using a 100k(
resistor.

6 BST Bootstrap. Connect a capacitor and a resistor between SW and BS pins to form a floating
supply across the high-side switch driver. Use a 1uF BST capacitor.
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E. MP8774G0O-Z

Description
The MP8774 is a fully integrated high-frequency, synchronous, rectified, step-down, switch-mode converter

with internal power MOSFETs. The MP8874 offers a very compact solution that achieves 12A of continuous
output current with excellent load and line regulation over a wide input range. The MP8774 uses synchronous
mode operation for higher efficiency over the output current load range. Constant-on-time (COT) control
operation provides very fast transient response, easy loop design, and very tight output regulation. Full
protection features include short-circuit protection (SCP), over-current protection (OCP), under-voltage
protection (UVP), and thermal shutdown. The MP8774 requires a minimal number of readily available,
standard, external components and is available in a space-saving QFN-16 (3mmx3mm) package.

Features

¢ Output Adjustable from 0.6V

e Wide 3V to 18V Operating Input Range

e 12A Output Current

e 16mQ/5.5mQ Low RDS(ON) Internal Power MOSFETs

e 100pA Quiescent Current

¢ High-Efficiency Synchronous Mode Operation

e Pre-Biased Start-Up

e Fixed 700kHz Switching Frequency

e External Programmable Soft Start-Up Time

¢ Enable (EN) and Power Good (PG) for Power Sequencing

e Over-Current Protection (OCP) and Hiccup

e Thermal Shutdown

e Available in a QFN-16 (3mmx3mm) Package

PACKAGE REFERENCE

TOP VIEW
sw
1)
NC [ 7 | : 73| NC
BST [ i : 7| vee
EN [3 5 I ! : | lr“:g PGND
Bl ! A L
aco[5 3 1! b :EPGND
ssfe > | . 72| PaND
PG[7 isi |__5|PGND
VIN
QFN-16 (3mmx3mm)

Figure 14 Pin Descriptions
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PIN FUNCTIONS

Package _—_—
Pin # Name |Description
1,15 NC |No connection. NC must be left floating.
2 pgT |Bootstrap. Connect a capacitor between SW and BST to form a floating supply across the
high-side switch driver. A BST resistor less than 4.70) is recommended.
3 EN Enable. Pull EN high to enable the MP8774. When floating, EN is pulled down to GND and
disabled by an internal 1.2M( resistor.
4 FB Feedback. FB sets the output voltage when connected to the tap of an external resistor
divider between output and GND.
5 AGND Signal ground. AGND is not connected to the system ground internally. Ensure that AGND
is connected to the system ground in the PCB layout.
6 ss Soft start. Connect a capacitor across SS and GMD to set the soft-start time to avoid inrush
curmrent at start-up.
Power good output. The output of PG is an open drain. PG changes state if UVP, OCP,
7 PG
OTP, or OV occurs.
8 VIN Supply voltage. The MP8774 operates from a 3 - 18V input rail. A capacitor (C1) is needed
to decouple the input rail. Use a wide PCB trace to make the connection.
System ground. PGMND is the reference ground of the regulated output voltage. PGND
9-13 | PGND |requires careful consideration during the PCB layout. PGND is recommended to be
connected to GMD with coppers and vias.
14 VCE Internal bias supply output. Decouple VCC with a 1uF capacitor. Place the VCC capacitor
close to WVCC and GND.
16 SW | Switch output. Connect SW with a wide PCB trace.
Table 12 Pin Functions
F. APL5910

Description
The APL5910 is a 1A ultra low dropout linear regulator. The IC needs two supply voltages, one is a control

voltage (VCNTL) for the control circuitry, the other is a main supply voltage (VIN) for power conversion, to
reduce power dissipation and provide extremely low dropout voltage. The APL5910 integrates many functions.
A Power-On- Reset (POR) circuit monitors both supply voltages on VCNTL and VIN pins to prevent erroneous
operations. The functions of thermal shutdown and current-limit protect the device against thermal and current
over-loads. A POK indicates that the output voltage status with a delay time set internally. It can control other

converter for power sequence. The APL5910 can be enabled by other power systems. Pulling and holding the

EN voltage below 0.4V shuts off the output.

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

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

Features

e Ultra Low Dropout

o 0.12V (Typical) at 1AOutput Current

e 0.8V Reference Voltage

e High Output Accuracy

o =*1.5%over Line, Load, and Temperature Range

e Fast Transient Response
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Adjustable Output Voltage

Power-On-Reset Monitoring on Both VCNTL and VIN Pins

Internal Soft-Start

Current-Limit and ShortCurrent-Limit Protections

Thermal Shutdown with Hysteresis
Open-Drain VOUT Voltage Indicator (POK)

Low Shutdown Quiescent Current (< 30mA )

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

Lead Free and Green Devices Available (RoHS Compliant)

pok 1] © 118 GND
EN 200 117 FB
VIN 30T 116 VOoUuT
VCNTL 4001 —1J5 NC
SOP-8P (Top View)

Figure 15 Pin Description

PIN

NO.

NAME

FUNCTION

POK

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

EN

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

VIN

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

VCNTL

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

NC

No Connection.

VOouUT

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

FB

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

NOVATEK NT72671TBG

Description
NT72671TBG is an integrated digital TV system-on-chip which complaints with variety ATV standards

(NTSC, PAL and SECAM), and DTV standards (ISDB-T, DVB-T/-T2/-C/-S/-S2/-S2X, 1TU-TJ.83B, 8VSB,
and DTMB), and 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 or SCART, CVBS and
SCART S-Video Input. 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 v2.0 supports deep color, CEC features and 3D input 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 powersource from
power module, consumes as low current as possible. It meets the requirement of Green appliance.
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Features

m CPU
o ARM Multi-cores

i
O

Support TrustFone
Support PTM

o Support NEON
B DRAM Interface

O
O

O

MCM DDR3 1.866GHz 32bits 1GB
External DDR.3 1.866GHz 32bits up to
1GB

Spread Spectrum PLL for EMI reduction

B Flash controller

O

O

eMMC 5.0 with H5400 type flash up to
180MHz clock rate

SP1 NOR type flash x2

B Stand-by Controller

B Condition Access

O

O
O
O
O
0
O
O

O

Support VGAJ IR f KeyPad / CEC/

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 mst
System power control

Support Common Interface
Support Common Interface F‘Ius
Builtdin Cryptograph Engine for- =
conditional access and Cl Plus
Meet Common Interface PLus?F. fobust
and Compliance rule )

m Copy Protection Englne

24

O
O
O

O

goooao

Support l.'::r';.u'pzntcug|r‘:ﬁ:|::+I’|‘i§ﬁﬂ;c Protection
Support Demux Key-Protection

Support HDCP If{“’&ar *'F‘mtechnn

p

Internal HIgh—S:@Eﬁ "."'idEﬂ ADC

Integrated triple high speed ADCs/ PLL to
supp{?rt hptn ¥PbPr and RGB format
signal & ™

mbrtsﬁataresmumn

Maxinmim conversion up to 165 M3SPS
Su 0.7 Volts analog RGEMNYUY input
31 aﬁarﬂg input ML

Supports both non-interaced and

-:::rmm;med input signals

Sy . D

. .l."
= 2
==

B Analog Video Decoder

0

oy

Clamp and AGC (Automatic Gain Control)
circuit to support 0.5 iu 1 6% analog input

al
Sﬂppnrt multl—stamfaﬁﬁ'ﬁ macro-vision
detection and related status report
Embedded Teletext'Level 2.5/ Close
Caption and offier VBI Decoder
2D and 3D adaptive Comb Filter for better
YIC Separatign
Support. VPS signal decode for EU

EI'IEI"LH'E!; Ebﬂ]ng purpose

" TV mm:rer with built-in video DAC

O

Built-in 1{J—blt DAC for CVBS Analog

IJ’ %n TTX/ CC/ WSS/ VPS/ CGMS-A/

MHEFU‘H‘ISIDI’I insertion

l Du;rtal Video CODEC

400

O

oono

oo

gooooan

Built-in multi-standard video codec
Support pixel format YUV420 only for all
video codec except JPEG

H.264 Constrained Baseline/Main/High
Profiles up to 3840x2160p30 (Level 5.0
and Level 5.1 under limited bit-rate)
VP8 Profiles @ 1080p60

\."F'Q Profile l] up to 10-bit @

[?M Jizhun Profile @ 1080p6&0

(Leve
AVSJC%"’}’] 1080p60
A\S2(Optonal) & 3840x2160p60
W C-1(Cptional SlmpIEMalrLFAdvance-d
Profiles @ 1080p60 (Level 3.0)
RealVideo® 8/910 @ 1080p60
MPEG-4 Simple/fAdvanced Simple
Profiles @ 1l]EL{JpEl]
H.263 F‘mﬁle 0
DivX 3.11/4/5/6' % 1DBDpED
Sorenson Spark @ 10
MPEG-2 Main Profile @ 1DEL{JpEl]
MPEG-1 @ 1080p60
JPEG baseline sequential mode

» Support pixel formats in YUV420,

YUV422 and YUV444

¥ Support Motion JPEG @ 1080p60
HEVC{H.265) Main 10 profile @



28402 160p6E0 {level 5.1)
SHWC (ATSC 3.0) base layer up to Main
10 @ 1080p60 (level 4.1) + enhance
Iﬁaﬁr up to Main 10 3840x2160pa&0 (level
H.264 encoder @ 1080p30, @720p&0,
280p8b @ p30, @720p6
EG encoder baseline YUV420 @
1080p10
Support video rotation function
*  YUV420: up to UHD 30fps, 10-bit
o OYUVA42Y YUV444: up to FHD

60fps, 8-hit

B De-nteracing

O

bth generation High perfformance Motion-
Adaptive De-interlacing

Ath generation Diagonal Edge
Enhancement for smoothing edge outline
Automatic Video Source Detection
Support Inverse 3-272:2 pull down and
multiple cadence for film stream

Scene Change Detection

Built-in Anti-Crosscolor to remove

abnormal color performance ;5* 3
Builtin Color Performance stabilizer for <~

SECAM video format
Builtin Region Classifier engine to ge’f
flicker free image quality

e T
_*:-'-.-._“

B Visual Effect Processaor

O

oooano

000
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bth generation Advanced Scallﬁg Up*
Engine

Support Monlinear Scaling

5th generation LTVCTI mr,;;ﬁm
Support 5th Color Engine:.

Global Brightness, Cnﬁir‘aﬂt Hue
Saturation and Inten d]ustment
Built-in I-Gamma and Stretch for

Automatic ContrastAdjustment

Support sRGEB and xWCE Adjustment
Standard P

De-blocking, Iﬁgﬂﬂﬁ]uﬂﬂ, Temporal and
Spatial Noise T

Adaptively.determine 3D noise filter for
different'noise level

SQUARE {Sparse Qualified Artifact
Remnvm Engine): a Best-in-Class

Noises& Arifacts Reducer.
SDPHD detection and Processing

~BDPMeter for Dynamic backlight Control
| Support Cinema Contrast Enhancer

ooano

oooano

ooano

oy

oo Ff',F-*,H

Bipp (Bit Depth Plus): bit-depth InGFE-ﬁﬁlng
and smoothing false contours e

3DLUT for Gamut Mapping
Support HOR {(HOR10, HLG:!,
Support Cynamic HDR i

Display Processor T,
Support 8 Lane Vbyi fﬂ{ UHD&OP Video
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
3840 G60Hz UHD TV format
Support | m—l% MEMC

Support Watermark processor
Built-in Gamma Comection for different

/8 type display device

Supports Pivot (H flipping display)

““flipping is in LBM
= Support HY sync out

L

Yideo alpha blending
Support Local Dimming Control

-l 3D0-Graphic Engine

O
!

Mali Multi-cores
OpenGLEES 11,20

B ?D-Graphic Engine

] ooooan

ooooooan

Bitmap Operation

ARGB/RGBA format

CopyiColor expansion

Logic Operation

Copy alpha blending (only 16732 hit
color mode)

Source and destination area could be
overapped

Color key for the transparence effect
12 Raster Operation (ROP) rules

Fill Rectangle

Color fill

Gradient fill

Scaling

Bicubic Algorithm

B O5D

ooano

8M16/32-bit OSD Architecture

3 058D Layers

T levels of transparency with pixel or
frame based operation (background,
video, Plane3, PlaneZ, Planel, cursori,



cursor2)

Support OS50 HNV scaling up/down
function

Programmable width & height to meet
LCDIMV"s resolution exactly

m  HDOMI receiver

m} a ooooao

oooao

4 HDMI 2.0 Input ports

Support 4K2K 60P input

Support HOMI PIP

HDMI Rx 1.4b Compliant

Integrated HDCP 1.4 & 2.2 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 xwYCC for wide color gamut
application

Support 3D input

Support fast switching function

Support Audio 2~8 channel 32-192KHz
Support ARC (Audio Return Channel)

m  Digital VIF Demodulator

O

ooao

Compliant with NTSC, PAL, SECAM
video standards for universal analog
terrestrial and cable support £
Support for FM-AZ{IRT-A2), AM,
BTSC+SAP, MK-AZ, NICAM audm
standards

Support Low IF, 5 ~ 8 MHz islllem tuner}
Single IF AGC control with AZ-modulation
Flexible channel bandwidth EE MHz, T
MHz, and & MHz)

Dlgll:al video and audio dlﬁlﬁm split
processor

m  SIF Demodulator

O

O
O

O

NICAM-BG/DESL, AE—EG.I'[}K.I'I BTSC,
AZ-M. AM SEGMH k.

Automatic standard and mode detection
Automatic camier mute and automatic
NICAM fall back™

32KHz audin output

m  Audio EDEIEG {Audlu ADC/DAC)

O

O

O -
- Power-Staoe Amblifier
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Built-in-3: 1T audio ADC input mup (WAX.
sampling rate 48 KHz)

Built-in 2 audio DAC output (MAX_
sampling rate 48 KHz

Built-in 2 125 Qutput format for

)
)

Built-in 1 125 Input
S/PDIF output supported

B Audio Processor

(]

(]

0o

Dedicated dual DSP to dm:uﬁe
compraessed audio and pﬂﬂimng

Supports digital audic-format decoding:
¥ MPEG-1/2 (Layer .fII.fIII], Dolby
Digital {AC3} '~ ' Dolby Digital
Plus S%GE}W
AC4! wﬁf}m (Opsana)
HE- MC 3 yyMag forbenal)
WV MA [Optonal) DTE[""“"“'IJ

MPEG L H(optanal  noys

gg %]Il‘al Plus!OFena) gnq
MS 1m11ﬂ p multistream decoder,
including Dolby Digital Encoder for
transcoding streghmﬁ to Dolby Digital 5.1

. Support DTS
Eu%%[:crls DTS Neo 2597103l 4o
“transcoding streams to DTS 5.1
+ Advance sound processing: Automatic

Yolume Confrol, 5-band EQ, Automatic
Gain Controd, Virtual Surround, Dynamic
range control (DRC)
Amram:e sound processing options
le, for example: DTS T’”ﬁiﬁ!{[ﬂ%d
, DTS Studio Sound

ISDB-T Demodulator

Compliance with ISDB-T standard ARIB
STD-B31 and SBTVD standard ABNT
NBR 15601
Receiver specifications ARIB STD-B21
and ABNT NBR 15604 fulfilled
Channel bandwidth 6, 7 and & MHz
supported
Low IF with configurable mixing frequency
Single IF AGC control with AZ modulation
Partial (1-segment) and full (13-segment)
recepfion supported
Mon-hierarchical (single-layer) &
hierarchical (layers A/B/C) reception
supported
Automatic detection of transmission
parameters:

*  Mode: 1(2k), 2 (4k), 3 (Bk)

#» Guard interval ratio: 1/4, 1/8, 116,

1/32
» Constellation: DQPSK, QPSK,

16QAM, 64QAM



oooo m}

O

O Oooao

oo

|
O

O
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» Coderate: 1/2, 2/3, 3/4, 5/6, 7/8
Wake-up flag for emergency
waming broadcasting application
Automatic ral inversion
Robust TMCC decoding
Impulsive noise reduction
Adjacent-channel interference
suppression
Superior AWGN and
multipath performance
Superior co-channel interference
performance
Timing acquisition range: =100
Camer acquisition range: 400
MHz bandwidth)

DVB-T Demodulator
Compliance with DVB-T standard ETSI
EN 300 744

rll {5

Receiver specifications MorDig Unified 2.5,

D-Book 7, and Digitenne 4.0.4 fulfilled
Channel bandwidth 6, 7 and 8 MHz
supported

Low IF with configurable mixing frequency
Single IF AGC control with AZ modulation

MNon-hierarchical and hierarchical {HP!LF'}*EL:"._'
“m  J.83B Demodulator

reception supported
Automatic detection of transmission

parameters: T

» Mode: 2K, 8K
¥  Guard mter'u'al ratio: 1/4, 113, 1.FTE
1/32
» Constellation: QF'SI{, 1EEIAI'I.||
64QAM
¥ Coderate: 1/2, 2/3; 3.|'4='5!E 78
Automatic spectral mm;siml
Robust TPS decodin
Impulsive noise reduglim
Superior co-channel: interference
omance AR
l_pennrAWGMsmd»
multipath performance
Timing acquisition range: £100 ppm
Camer acquisition range: 650 kHz (8
MHz bandmdm:l

DVB—E.DEI’I‘IJ{MIEI’[-‘.I

liance with DVB-C standard ETSI
EN 429
Receiver specifications NorDig Unified

~2:22 Ziggo and China HD_GYIT

- 241-2009 fulfilled

onoan

ooan

Variable symbol rate 1 ~ 7.2 Mbaud, ™
supported

Low IF with configurable mixing fI'EH:IUEI'II:y
Single IF AGC comtrol with AZ modulation
Constellations 16QAM, 32-:1AM B640AM,
128QAM and 2560AM -

Roll-off factor 015 =

Robust blind adaptive equalizer

Superior |mpulswe ncuse cancellation

B ATSC Demndulamr

]

oo

oo

oo o

]

ooooo oo

o

oo

Compliance with ATSC 8VSB standard
AJE3 Annex [0

Channel bandwidth 6 MHz supported
Low IF supported with configurable mixing
frequency:

Single IF AGC control with AZ modulation
Excellent ATSC 50-channel and Brazil

A/BICIDVE reception performance

. Excellent phase noise tracking
- performance

. Excellent co-channel
sinterference  performance

Timing acquisition range: 100 ppm
Carmer acquisition range: 200 kHz

Compliance with digital television cable
system standard ITU-T J.83 Annex B
Channel bandwidth 6 MHz supported
Low IF supported with configurable mixing
frequency

Single IF AGC control with AZ modulation
Automatic detection of 64/2560AM
Robust blind adaptive equalization
Superior impulsive noise cancellation
Excellent phase noise tracking
performance

Excellent co-channel single-tone rejection
capability

Timing acquisition range:
Carrier acquisition range:
(640QAM)

+100 ppm
+400 kH=

m DVB-T2

]

]

]

Compliance with DVB-T2 standard ET S|
EN 302 755

Receiver specifications MorDig-Uinified
2.5 and D-Book 7 fulfilled

Channel bandwidth 1.7, 5,6, 7, and 8
MHz supported

Low IF supported with configurable mixing



frequency

All single-profile modes supported,
including

TZ2-Base profile

T2-Lite profile

Single and multiple PLPs
SIS0 and MISO transmissions
Rotated and non-rotated
constellations

Scrambled L1-post signaling
Automatic spectral inversion

Robust L1 decoding

Superior multipath performance
Excellent co-channel interference
suppression

Fast channel zapping
Timing acquisition range:
Carmmer acquisition range:
MHz handwidth)

¥ Y YYYY

oooao

+100 ppm
+650 kHz (8

ooao

DVB-SIS2152X
Compliant with broadcast service
configurations of DVB-S standard ETSI
EN 300 421, DVB-52 standard EN 302
gg; é ., and DVB-52X standard EN 302
Symbol Rate 1 ~ 45 Msps for

16APSK, and 1 ~ 32 Msps for 32APSK
Roll-off factors from 0.05 to 0.35
Constellations QPSK, 8PSK, 8APSK;
16APSK and 32APSK .

Dual ADC interface with differential and
single-ended |Q input

I} imbalance mmpensa’unn

Automatic spectrum inversion

Fast blind scan

Compliance with DiSEqQE™ v2.2

O oo

oooao

DTMB _
Compliance with DTMB standard GB
20600-2006

GBIT 26686 fulfilled
Channel bandwidth 6, 7 and & MHz

supported-

Receiver sﬁer:i.ﬂcatinns GBIT 26683 and

Automatic working mode detection
Camier number: 1, 3780 :

Guard interval length: 420, 595 945
Constellation: 4Q0AM, mMNH 160QAM,
J20AM, 640AM :

Code rate: 0.4/0.6/0.8

Large carrier acquisition range

Superior AWGN and mumpath
performance

B FEthemet
o Built-in 101100 Ethemet MAC and PHY
o Support WOL

B USB host/device controller with built in
transceiver

o 1USB:3.0 host port

o 3 UWSB 2.0 host ports

o Compliant with USB Specification

. ‘Revision 2.0

o Support high-speed, full-speed and
low-speed devices
Integrated USB 2.0 fransceiver

oooo

ooo

&=

|_m) LED backlight

"D

QPSK/BPSKIBAPSK, 1 ~ 39 Msps fﬂl’ o |

PWMx 2

PWM delay and duty is adjustable
individually

PWM delay is phase-locked to VS
Support PWM frequency =1x V5, 2x VS
frequency

SPI LED-driver interface

O

0
0

Tecon function
P2P TX support USIT, CEDS/EPI,
ISPICSPI, BOE
Support OD
Support RGBW 2.0
Support Dual gamma
Support Demura function

a

Ooooao

B Miscellaneous
o Support ATSC3.0 Link-Layer Protocol
input interface, Built-in UART controller

Symbol Parameter Min. | Typ. | Max. | Unit Conditions
Vpp |0.97V power supply 0.9215] 097 | 1.0185| V @
Visy |1.5V power supply (DDR3) 1425 | 1.5 1.575 V %)
Vigy |1.8V power supply (eMMC) 1.7 1.8 1.9 V RN
V,5, |2.5V power supply 2375 | 25 | 2625 | V
Vopio 3.3V power supply 3.135 | 3.3 3.465 V ONS
Vv 3.3V I/O with 5V Tolerance 0 3.3 5.25 V @M

N3 Input voltage of 3.3V 1/0 0 33 | 3465 | V | &

Table 14 Recommended Operating Conditions
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7. 2GB DDR3 SDRAM
NANYA NTSCB128M16JR-FL 2133 (U3)

Description

The 2Gb Double-Data-Rate-3 (DDR3(L)) is double data rate architecture to achieve high-speed operation. It is

internally configured as an eight bank DRAMs.

The 2Gb chip is organized as 32Mbit x 8 |/Os x 8 banks or 16Mbit x 16 |/Os x 8 bank devices. These
synchronous devices achieve high speed double-data-rate transfer rates of up to 1866 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 CK 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 or 1.35V -0.067V/+0.1V power supply and are available in

BGA packages.

Features

® JEDEC DDR3 Compliant
- 8n Prefetch Architecture
- Differential Clock(CK/CK) and Data Strobe(DQS/DQS)
- Double-data rate on DQs, DQS and DM
® Data Integrity
- Auto Self Refresh (ASR) by DRAM built-in TS
- Auto Refresh and Self Refresh Modes
® Power Saving Mode
- Partial Array Self Refresh (PASR)'

- Power Down Mode

Signal Integrity
- Configurable DS for system compatibility
- Configurable On-Die Termination

- ZQ Calibration for DS/ODT impedance accuracy via
external ZQ pad (240 ohm + 1%)

Signal Synchronization

- Write Leveling via MR settings ’

- Read Leveling via MPR

Interface and Power Supply

- SSTL_15 for DDR3:VDD/VDDQ=1.5V(+0.075V)

- SSTL_1 35" for DDR3L:VDD/N/DDQ=1 .35V(-0.067/+0.1V)

Rating .
Symbol Parameter Unit Note
Min. Typ. Max.
DDR3 1.425 15 1.575 1.2
VDD Supply Voltage v I
DDR3L 1.283 1.35 1.45 3456
DDR3 1.425 15 1.575 1.2
vDDQ Supply Voltage for Output Vv
DDR3L 1.283 1.35 1.45 34586

Table 15 Recommended Operating Conditions
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8. 4GBIT (256M X 8 BIT) NAND FLASH MEMORY

MT29F4G0SABAEAWP (U133)

Description
Micron NAND Flash devices include an asynchronous data interface for high-performance I/O operations.

These devices use a highly multiplexed 8-bit bus (I/Ox) to transfer commands, address, and data. There are five
control signals used to implement the asynchronous data interface: CE#, CLE, ALE, WE#, and RE#. Additional
signals control hardware write protection and monitor device status (R/B#). This hardware interface creates a
low pin-count device with a standard pinout that remains the same from one density to another, enabling future
upgrades to higher densities with no board redesign. A target is the unit of memory accessed by a chip enable
signal. A target contains one or more NAND Flash die. A NAND Flash die is the minimum unit that can
independently execute commands and report status. A NAND Flash die, in the ONFI specification, is referred
to as a logical unit (LUN). There is at least one NAND Flash die per chip enable signal. For further details, see
Device and Array Organization. This device has an internal 4-bit ECC that can be enabled using the GET/SET
features or by factory (always enabled). See Internal ECC and Spare Area Mapping for ECC for more

information.

Features
e Open NAND Flash Interface (ONFI) 1.0-compliant
¢ Single-level cell (SLC) technology
e Organization
o Page size x8: 4320 bytes (4096 + 224 bytes)
o Page size x16: 2160 words (2048 + 112 words)
o Block size: 64 pages (256K + 14K bytes)
o Plane size: 2 planes x 1024 blocks per plane
o Device size: 4Gb: 2048 blocks
e Asynchronous I/O performance
o ‘RC/'WC: 20ns (3.3V), 30ns (1.8V)
e Array performance
o Read page: 25us
o Program page: 200us (TYP)
o Erase block: 2ms (TYP)
e Command set: ONFI NAND Flash Protocol
e Advanced command set
o Program page cache mode
o Read page cache mode

o One-time programmable (OTP) mode
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o Programmable drive strength
o Two-plane commands
o Multi-die (LUN) operations
o Read unique ID
o Block lock (1.8V only)
o Internal data move
Operation status byte provides software method for detecting
o Operation completion
o Pass/fail condition
o Write-protect status
Ready/Busy# (R/B#) signal provides a hardware method of detecting operation completion
WP# signal: Write protect entire device
First block (block address 00h) is valid when shipped from factory with ECC. For minimum required
ECC, see Error Management.
RESET (FFh) required as first command after power-on
Alternate method of device initialization after power up (contact factory)

Internal data move operations supported within the plane from which data is read

31

Quality and reliability

o Data retention: JESD47G-compliant; see qualification report

o Endurance: See Qualification Report

Operating voltage range
o VCC:2.7-3.6V
o VCC:1.7-1.95V

Operating temperature:

o Commercial: 0°C to +70°C

o Industrial (IT): —40°C to +85°C

Package

o 48-pin TSOP type 1, CPL2

o 63-ball VFBGA

Parameter/Condition Symbol Min Typ Max Unit
Operating temperature | Commercial Ta 0 - 70 °C
Industrial -40 - 85 °C
Ve supply voltage 1.8V Ve 1.7 1.8 1.95 V
3.3V 2.7 3.3 3.6 V
Ground supply voltage Vs 0 0 0 v

Table 16 Recommended Operating Conditions




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

KH25L1606EM2-12G MACRONIX SPI FLLASH (U135)

Description
The device features a serial peripheral interface and software protocol allowing operation on a simple 3-wire

bus. The three bus signals are a clock input (SCLK), a serial data input (SI), and a serial data output (SO).
Serial access to the device is enabled by CS# input. When it is in Dual Output read mode, the SI and SO pins
become SIO0 and SIO1 pins for data output. The device provides sequential read operation on whole chip.
After program/erase command is issued, auto program/erase algorithms which program/erase and verify the
specified page or sector/block locations will be executed. Program command is executed on byte basis, or page
basis, or word basis for erase command is executes on sector, or block, or whole chip basis. To provide user
with ease of interface, a status register is included to indicate the status of the chip. The status read command
can be issued to detect completion status of a program or erase operation via WIP bit. Advanced security
features enhance the protection and security functions; please see security features section for more details.

When the device is not in operation and CS# is high, it is put in standby mode. The device utilizes
Macronix's proprietary memory cell, which reliably stores memory contents even after typical 100,000
programs and erase cycles.

Features

e Single Power Supply Operation

O 2.7to 3.6 volt for read, erase, and program operations
e  Serial Peripheral Interface compatible -- Mode 0 and Mode 3
e 16,777,216 x 1 bit structure or 8,388,608 x 2 bits (Dual Output mode) structure

e 512 Equal Sectors with 4K byte each
O Any Sector can be erased individually

e 32 Equal Blocks with 64K byte each

O Any Block can be erased individually
® Program Capability

O Byte base

O Page base (256 bytes)

e Latch-up protected to 100mA from -1V to Vee +1V

Cs# L 1. 8 |l vcC
So/sio [ 2 7 [ HOLD#
WP# L[| 3 6 [ SCLK

GND [] 4 5 [ SI/SI00

Figure 16 Pin configuration
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SYMBOL |DESCRIPTION
CS# |Chip Select
SI/SI00 Serial Data Input (for 1 x I/O)/ Serial Data
Input & Output (for Dual Output mode)
Serial Data Output (for 1 x I/O)/ Serial Data
SO/SIO1 Output (for Dual Output mode)
SCLK [Clock Input
WP# |Write protection
HOLD# Hold, to pause the c_iewce without
deselecting the device
VCC |+ 3.3V Power Supply
GND  |Ground

10. USB INTERFACE
Novatek IC has four input ports for USB, and therefore it doesn’t need any hub IC.
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Table 17 Pin Description

USE BT_DP

USE_BT_DM

£ Bluetooth "i’ 6

USB2_ DN

USBE_WIFI_DN
| |5B2_DP

—_ 55 IFI_DP

it

5V_VCC

Figure 17 USB Block Diagram




11. CI INTERFACE
17MB230 Digital CI ve Smart Card Interface Block diagram:

5V_VCC
TS_IN

|- CLTS IN .
—|U w
|0 W
— |0 ®)

W Q)
—|o CLTS_IN A
< == TS OUT

Figure 18 : CI interface

12. SOFTWARE UPDATE

MAIN SW UPDATE
In MB230 project, please follow software update procedure:

1. kylo _usb_update.bin, kylo usb update.scr, kylo usb update.scr.core and upgrade mb230.bin files
should be copied directly inside of a flash memory (not in a folder).

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

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

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

13. TROUBLESHOOTING

A. NO BACKLIGHT PROBLEM

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

Possible causes: Backlight pin, dimming pin, backlight supply (Panel VCC), stby on/off pin

BACKLIGHT ON/OFF pin should be high when the backlight is ON. Collector pin of Q27 must be low
when the backlight is OFF. If it is a problem, please check Q27 and the panel cables. Also it can be tested in
TP244 in main board.
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Backlight On/Off Circuit

R2502

45 TRohke—<«] 5V vce
BACKLIGHT ON/OFF<J——¢ r;z 501
4 TKohips BV3_STBY
R2503

27 |
BC848B

p—4{7Kohhs e JBACKLIGHT ON/OFF_OUT

Dimming pin should be high or square wave in open position. If it is low, please check S86 for Novatek

side and panel or power cables, connectors.

DIMMING

MEGA_DCR_OUT Dﬁ

L0
E] BSH103
026

BACFLIGHT DIMpS

MEGA DCRIN ]

NC

Backlight power supply (Panel VCC) should be in panel specs. Please check Q22, Q25, shown below; also
it can be checked TP100.
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PANEL SUPPLY SWITCH

Oy TR0

common

Flg&

c18§
220m
25y

12w veo P " P> pawer voro
- 200R -

= E =

P24

— =
== 5t 200R
. &

—4

FOOS42 P
Rz

Y TRREE

F13

P> paxeL voe
200R -

200R

FOOE42 P
[=F1]

PRNEL VCC ONH/OFF |

STBY_ ON/OFF should be low for TV on condition, please check Q36’s collector.

STBY On/Off Circuit
________t>STBY_ON/OFF

3v3 steY [

STBY ON/OFF_NOT |

C1551

B. C1 MODULE PROBLEM

Problem: CI is not working when CI module inserted.

Possible causes: Supply, suply control pin, detects pins, mechanical positions of pins.
e CI supply should be 5V when CI module inserted. If it is not 5V please check CI PWR CTL, this pin
should be low.
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CI POWER

058
BSH103
TP3

sv_veely

CI_PWR
. . C1414 |, C1413

o
" g 4 = 100n ==100n
u I—I i B Colov Colov
R2457 R2456

12v_veep—{ 47k |- 47k k———l

e Please check mechanical position of CI module. Is it inserted properly or not?

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

CI
T s T

1
3v: ver [p—2Eongs C1 CDL# 3671 2 CI 03
- YT TS0 D3 |- CI D4
TS0 D4 —= CI OF
TS0 D5 |39t CI ns
TS0 D6 %oV g CILT  psg
R2882 IS0 07— CL CE# P Echo=—] CI_PWR
az1 8 CIcilg-R# R53 N
3:1-;; CI IORD# z: 19o cI A1l *{Eohne—]  CT_PWR
oI oWm CI_IOWR# T EE) CI A9
Rl 47 13 ) Kchals
oSL D1 21 po pdops 48 | 14 c1 M"l RS4
TE81 D2 3 R3 [ 23 T 15 C1 WE# FCT T 1@_4 cT DWR
J51 D3 4] . (2 S0t 1e CL IRO&hrond=—+«] CI DWR -
CI_PWR 51117 —T—QCI_PWR
R2502 E37 18 R3020
J51 D4 178 T &1 {3ormk_ TS1 VALID
TS1 D5 2| o |7 =% €T) — o 43550 TSl CLE
ASL D6 3] g4 |6 EE f 21 CI ai32 j_mR}.Qzl
251 D7 4|, |5 A& cI A7 _ | @
R2883 secrmasl CLE o755 CL B6 g
or o B CI RESET [-5952 CI a5
- | ffondle  CI WAITE —o9== CI_A4
R2BE4 —J 60 as — CLA3,
oI DWR b_l'@“ CI REG# 1T 27 CI AZ
- Rt TS0 VALID [543 cI A1
TS0_START [ -3 %5s CI_AD
TS0 DO S 6] cI_np
TS0 D1 o &1 cI m
TS0_D2 R &5 cI n2
3va_voe [p—2pFongsCL CD2E o753 Ko< c1_pwr
34

R57 : 68 1R2880
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C. IR PROBLEM
Problem: LED or IR not working

Check LED card supply on MB230 chasis.

=
B 2
3
ERDY
J;q» ‘—o p—OTP1SL
23 ==
a8 _T_45v STBY
@
i
@

J PWM OUT_LED3

C1637 1k

F2654

27p8 5OV

5V_STEY [P

D. KEYPAD TOUCHPAD PROBLEMS
Problem: Keypad or Touchpad is not working

Check keypad supply on MB230.

——L> KEYBOARD_ONBOARD
R2684 , Cl421
. 3V3_STBY 0,1uF
1k 10V
R2276 _F48
7 onmb- o> xEYBOARD
F47
—1. ¢ <] 3v3_sTBY
F49
] svs_scL
1k -
— Jsvys_spa
1k -
— o ml | ™M Fs0
S| = A
[x) b W L
B [ o /
Q 1Lk
» LD Lll :
a
o

KEYBOARD
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E. USB PROBLEMS
Problem: USB is not working or no USB Detection.

Check USB Supply, It should be nearly 5V. Also USB Enable should be logic high.

F. NOSOUND PROBLEM

Problem: No audio at main TV speaker outputs.

Check supply voltages of 12V_VCC, VDD AUDIO and 3V3 AMP 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.

5431
12v_vee b o—o

5432
24v_vce o—o

=1 . . .
5V_vce oo
5434

o HRE
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HEADPHONE OUTPUT

o
-
47R OLACAK o
R2987 ga1a TP2220— o |

mp our LP—Sff0chms—— o .

(OTP224

_| cie3p c19375 |- H
— 0, 0,01ug e
16V 16V U o~

419

& (TP221

HP_DETECT €H 3

ul

c5ve

G. STANDBY ON/OFF PROBLEM

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

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

Teraterm. These printouts may give a clue about the problem. You can use VGA for terraterm connection.

H. NO SIGNAL PROBLEM
Problem: No signal in DVB-T/T2/C mode.

Check tuner supply voltage; 3V3 TUNER and VDD 1V8. Check tuner options are correctly set in Service
menu. Check AGC voltage at TUNER IF AGC pin of tuner.
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| 3V3_vee bl

IV:_ TUNER
dJiel4

220R @ e die1s
a
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c13 RIS c32 ur—u—l
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X1
=
T n 13 ITAL N g g VDD 1P8_1 12 H = L
I|-| 100pF
2 2 20 ¥ yrar p vop_3p3_1 [l ¢]3v3_TONER oR
c16
27MHz F7 R28
16Mn: =2
® IJ GND XTAL Ul 1F ouTw 1 A2 H T .
1k =
1uF
VDD _1vep»— 22 ypp 1p8 2 MXL601 IF ouTe 1 |2
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3V3_TONER [p—2fRons} » 23 ¥ RESET W 1F_ouTw 2 |2 H —— g 100 IF D
R3150 16V 2s o ° . 1up  ORE R27
0, 1uF as - Bz - IF OUTP 2 f—— cs0
c22 =} 5 A a o NC 100pF
s 2 & a2
®F 3 5 B 3 3
— [} m - Ln| o
R1z
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[
B8 _PF3_ 16V c23
E B dvop_1ve|o.1uF 100pF
ol EI ! caot® c18 S0V
= & =—=0,1uF NC
” 16V
_—

Problem: No signal or Low signal in DVB-S/S2 mode.

Check signal cables and LNB voltage, if there is no problem, check AV2018 supply

3V3 VCC SAT. If it is OK, then measure the voltage from the PIN1 of U142.

voltage

If the PIN1 voltage is equal to 0V, please check i2c waveforms and software. If the PIN1 voltage is lower
than 1V (e.g: 0.8Vor 0.3V), change the U142 with a new part.
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14. SERVICE MENU SETTINGS

In order to reach service menu, first Press “MENU” buton, then write “4725” by using remote controller.
You can see the service menu main screen below. You can check SW releases by using this menu. In

addition, you can make changes on video, audio etc. by using video settings, audio settings titles.

SERVICE MENU(Kylo)(V.0.24.0.0)(SVN:290957)(/0009df/6681.dcf)(MB230)(1.25GB)
-

Video Settings TV Life Time : 15 minutes /10 Tv FTI Time:

Bootloader Version : MB230-001 Stbc ver: 0056/DV:Enabled/OK DDR Freg: 912M
E-IB Version : MB230_OEM_QUI_EUL__VO10} File Version : V.024.0.0 Ul Name : hitachil8

Audio Settings

Options 1

PQ : UHD_QualityMap - SVN:288383

DoVi: - SVN: Build Time : 2019-07-04 13:29:39

Options 3 PROFILE : mb230_draft_profile
HW Profile Version: 10 SW Profile Version: 34 Lang Profile Version: 820

Tuning Settings PEQ FILES : FLAT-VOOB - SVN:285433

DAP SETTINGS: Id: 10 Version: 2 SVN: 268622

DTS Virtual:X SETTINGS: Id: 4 Version: 2 SVN: 41

Diagnostic EDID : PHL_Philips FTV  VGA EDID : VES_43FHD_LCD_TV  Speaker : 10Watt
This line will be filled by production!
SatcoDX : Not Available Browser Version: Vewd 413 HDCP Key Version: 22 Boot Logo Name: logojpg
Brand: VESTEL Country: Germany Portal: Vestel MAC: OK ESN: NOK

Options 2

Source Settings

USB Operations

Service Menu Main Screen

RF AGC SECAM o——9
RF ACGC NEIGHBOU

RF AGC NEIGHBOU

RF AGC NEIGHBOU

RF AGC NEIGHBOU

RF AGC TEST

SPREAD SPEC RAN

SPREAD SPEC SCAI

SPREAD SPEC STEF
SPREAD SPEC Mf:N
ADC Calibration So!
ADC Calibration R ¢
ADC Calibration G ¢
ADC Calibration B ¢

Video Settings
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pre-gain
Surround Type DTS®
Surround Mode Tey  Surround Sound
DAP Parameters:

surround-decode

surround-boost

volume-leveler-ar
volume-leveler-in-
volume-leveler-ot
volume-leveler-er
ieg-enable

dialog-enhancer-¢
dialog-enhancer-¢
audio-optimizer-e

Audio Settings

[ Power Up Mode
Hotel Mode Yes
Stby Search Yes
Test Tool Yes
Local Key KeyPad-3Way
Volume Level —C— 24

Options-1 Menu



Aps Sorting Disabled
Auto Zoom Mode Disabled
EPG Menus Enabled
Transparent Text Disabled
HDMI Number 4

Rc Type RCA_43XX_RC5
DCFID 6681.dcf

Touchpad Sw Versi 0]

Video Wall ID No

Options-2 Menu

"HBBTV Enabled
Portal Vestel Portal
PVR Enabled
Wifi WFM21
Customer VESTEL
Cable Support Yes
Satellite Support Yes
DSmart Disabled
Digiturk Disabled
Orf Disabled
Astra HD+ Enabled
Virtual Remote Enabled
Follow Tv Enabled
Open Browser Enabled

Options-3 Menu

Tuner Type Si2157
Tuner Firmware Vel
Tuner Build Numbe
Tuner T2 Demod F\

Tuner Settings Menu



TBACK AV Yes
EXT1 RGB
EXT1-S
EXT2
EXT2 RGB
EXT2-S
SIDE AV
S-VIDEO
HDMIT
HDMI2
HDMI3
HDMI4
YPbPr
VGA/PC

Source Settings Menu

" Remote control t
Video Pattern Test
UHF test
VHF test
Factory reset
Test mode service list

J)CP status
HDCP 2.X status
DDR Settings

@ tials

Diagnostic Menu
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o
_ w
_ b FO paneL_vee BACKLGHT oM o e N S
I KEVBOARD <«—SYS_SCL—p»| ADB2586C 3 e}
¢ 1V5_VCC ToucHPA> <«—SYS_SDA—p| éﬁg\‘l’v" > %§ %
2 AMP_RST AMP =]
3 ey 2
2 W
3 ? SAoxRESeT
H TUNRESET 12V/24V_VCC
8 250MB DDR3 e
2 MEMORY AkGHT <«—svs_sci—p] 5
2 TONER REser <—SYS_SDA—|  ESMT - 2 DUQ
2 AD82587D 8
b~ 2X6W/8W/ o]
10W AMP > §
- 3va_vce y } 12C > 5 DUQ
5V_VCC ? -
'ADDRESS DATA
Q 8 Lane VoyONE PWR RAM BUS GPIOs
[ . LVDS/VbyONE 3 e
| HP_RIGHT- AD226578 HP_OUT_R
=l ; s [T —sr—b 4 »
X o 2 )
2 8 1) O |R&—BAVRIN - —_—
= » Ie] o @ BAV AUDIO IN
- CLTS_IN el S | —
—— R
l EE  spDIFoUT
12V_VCC o .S
DVBS/S2 eX)
£3
['q
—wwse»| LNBP |—svssa—| SATTUNER F—satiig——— 3 S~ 2 < () 3V3STBY
RICHTEK ATROHA o % o
—osEce > | RT5047AG le—svs soa—s-| AV2018A -
SP
SN ') 6 N OV AT E K e swows D BAVCVBSIN
| w1 11_vCC Qe g
LNB_SUPm—] | avavee NT7267 1TBG S
[e]
- m i}
e = o
-m el & s VGA RGB )
uj 22,5%27
eT R4 S
m GA HSIVS | 3
3v3_vce Q = g
.
TUNER ozg Q& ' ®
d—RF—’ MAXUINEAR |~ premumros e — 32 = § =
MXL661-AG- O 0 > x
R Shols =~ H=0 2v5_vce
T 1
g4 c s o yboard D-
o o B [ g IR - Led1;
o 9
% 3 IS 17X} IE] Keyboard Socket
o
a
| USB 3 USB 2 USB 1 PWR SPI ‘
'n_:‘ z 20 20 20 HDMI 1 HDMI 2 HDMI 3 HDMI 4 1 NAND FLASH ‘
85 ‘
S oo KEYBOARD
[ 6 VGA
2 I Iy z HDMI
o 2 g a8 &8 = STBY_ON/OFF
S o o ! oho oY1) o2l oQ=fg overvee
o @ & o o SR nEs mw =8 SE2
[ g o 22 aTy¥ o a7 2
5‘ EI T1 77
oo | ——
22
vl glvl[ vy ~ aax
{ { NAND FLASH MX25L16
e 7
o o HDMI 1 HDMI 2 HDMI 3 HDMI 4 512MB

47

Bluetooth f’

Ky

5V_VCC
usB2

5V_vVCC
UsB1

SPEAKERSs



1 2 3 4 5 6 7 8
\VDDL5_DDR M
T DQO VE DQ2 LAYOUTTA KONTROL EDI LECEK(swap EDI LEBI
&
N3 A0
P7
) AL 8
§§ N Z’\Zﬁ‘ A S
- P8 ﬁi
P2 | e
VDDL5_DDR_M 26 x 2; 2
vDD15_DDR M} o ° < 1v5_vce R3 | 'ag 0
2 _T_ Co O0R _T_ 8 L7 Y a10/ AP 3
g 100n 100n il e 4
1ev N7 X a12/ BC 5
13| s 6
;
J1 1 Nar
Ll N2
e e MAO/MA2 MDQO/MDQ2/MDQ4 | TL—DDRM.DQL2 g v G
DR RAST __ADS {121 /MRASN mpQ1 |3 ——DDRM DOLL g Lo o us B
WDRMALS  AGLY 1 onma13 MDQ2/MDQO/MDQo | 12— DDRM.DQLO g orMaa 17|
—ACAL \1AzIMALS MDQ3/MDQ3MDQ7 |l DDRM.DQL3 g 39 | ncs _
RvEn  apa | N MDOAMDOBIMDG2 | B2 DDRMDOLG g HSTQRG63BFR- PB
WDRMAG  ADLY \a5/viag MDQ5/MDQ7/MDQ3 | ¥3—DDRM.DQL7 g BAO M| e
WDRMAS _ AGE] \asvias MDQ6/MDQ4/MDQ6 | B3—DDRM.DQLA g F25_ BAL N8|
wDRMALL  AD6 Y \;17nma11 MDQ7/MDQ5/MDQ5 | ¥2——DDRM.DQLS g VDD15_DDR M<J—o— — ) < 1v5_vce BA2 M| g
pDRMA7  AFe | o j_ a _L o I
pDRMAL a2 o 100n 100n
DDRA - - - [100R}: cK 0
DR CASn___AF2 ¥ 11 10/MCASN MDQ8/MDQ15/MDQ10 DORA 16V 16V V—B &K1
WDRMAS  AG3] \1a11/mA0 MDQ9/MDQ12/MDQ11 DORA -
WDRMAIZ  ABG] \1n1o/MA12 MDQ10/MDQ13/MDQ8 DDRA oE
DR MALL  ARL] \1a13/MAL4 MDQ11/MDQ14/MDQ9 DORA
MDQI12/MDQ11/MDQ12 DoRA s o |E7_oora
MDQ13/MDQ10/MDQ15 DORA 1 %l ol pvy |03 DDRA
MDQ14/MDQ9/MDQ14 DDRA R238 R239 RAS
DR MAS _ACB yren/vag MDQ15/MDQ8/MDQ13 VDD15_DDR M P>— : cas cor Kt DR
WDRMAD ARy pcrymao 14 VE
ill:lR=MAS—AG_ZLMBAO/MA3 OHN ™ NMS L © N0 D
DR MAL _ AD2 § ypagvag MDQ16/MDQ18/MDQ16 JH2— VREF_3m—o——|}|——o— RESET %\Q\;\;\;\;\Q;\;\;@; %g%g%g%gg C
N MBGO/MBAO MDQ18/MDQ16/MB8% (31 i zQ 22LLLLQLLLYy LLLYQLLLY
DOR CKE MDQ19 HN2— C106
DR CE_AB3 | \eipo MDQ20/MDQ22/MDQ18 |HI— I
DR BAL______ABS ] \cagn/mBAL MpQ21 E— 1‘o|o|nz
wDRMAID __AC2 | /o rgnymAl0 MDQ22/MDQ20/MDO22 |H2—
mDPR ODT AHG | MODT/MODT MDQ23 | P1 10V
wDRBAZ  AHS | \\vEn/MBA2
MDQ24/MDQ25/MDQ28 |H2—
MDQ25/MDQ30/MDQ31 |P2—
MDQ26/MDQ29/MDQ24 24—
MDQ27/MDQ28/MDQ25 | 45—
MDQ28/MDQ27/MDQ30 |H3—
MDQ29/MDQ26/MDQ29 | E4—
DB[R)RO_O};: 222 MCLK1UMCLK1 MDQ30/MDQ3L/MDO26 | K4—
MCLK1¢/MCLKIN MDQ31/MDQ24/MDQ27 | N>—
MDQS0YMDQS0 DDRA':':'“ tn D
DR CSA MDQS0c/MDQSOB oorn 0
- OR ALY yeso MDQS1YMDQS1 oors Bein
MDQS1c/MDQS1B 0
_ABLY est R2/?1.1
MDQS2t/MDQS2 _240R~ A AD15 . ~Tp261
MDQS2c/MDQS28 H2— ‘ AM 583 Suspend_S/GPI_19 PCB_VER
il @© e fu— rez TK DDR3 V10:3.3V=>R2059:NC
MRST MDQS3c/MDQS3B $63 NC ol acgle -9 :
- DDRA UDRS_RSTE—$_‘O_OZ_3\NA;L SRST_DDR S_DDR_LDOOUT JAC14- TK DDR3 V11:1.925V=>R2059:13K
U2 MDM1 HDDRA DRS CKED _ag | RET-KGD @ TK DDR4 4L V31:0.992V=>R2059:3.3K
NT72671TBG - TK DDR4 2L V41:1.5V=>R2059:3.3K\R2061:5.1K
mpm2 JML— wREF 3 AL\ ker ke w
mbm3 J3— -
R2055
PCB VER ,
suspend_miGpI_20 [ WI——0TR262 veos bR Mp——e i veots xeos NT72671TBG o
—T21 m_ppR_LDOOUT - R2059
A e (ks -
R2061 E
NC ol acak
DDR_CKE DDRM RSTn MVUM RSTn
= e o T n
DDRF_SCKE ~ R247 DDRS_CKEO
oorF e R252 corF RS RIS3 DORF_RSTn R4 DDRS_RSTh , z
BB 8402_1/06W 1. 2k_J B 5ha02 1P 16w 12k
B[ o
AN S
=
VEST EL | PROECT NaVE : 17mb230-r 2 A3
SCH NAME : DDR [T siTl5
DRAWN BY :<YOUR NANMVE HERE> 1‘1/ 03/2019: 14: 0P
1 3 4 ) 5 6 7 8 o



1 2 3 4 6 7 8
HDM 1 g
@
4| <
— g
HDMIA_D2+ - R
I HDMIA_D2- -
HDMIA D1+
I HDMIA D1- - HDMI_SOC_CEC
HDMIA_DO+
-
HDMIA_CK- AK19 AN25 HDMIC_CK-
= _ . _JAN25  HDMIC CK- g
4' HDMIA_DO- HDMIA_CK+ AL1g | RXACLK RXC_CLK- I w25 HDMIC_CK+
u = RXA_CLK+ RXC_CLK+ foMeo ADMIC LRt g
HDMIA_CK+ - @ HDMIA_DO- k20 | 0o e o. JAKes HDMIC_DO- =
HDMIA_DO+ AL20 - — | aLzs HDMIC_DO+
HDMIA_CK- N DMIADI-  Anpo | RXAO* RXC 0+ I'\26  HOMICDI-  w
u B oo | RXAL RXC_1- [ ———FoWl
D cec w HDMIADL  AM20 o RXC i+ [AL2L HDMIC DL: g
OMA Gl mHDMIA D2- _____ AN21] " RXA_2- RXC 2. |ANZZ___HDMIC D2- g "
CHDMIACLY u mHDMIA D2+ AM21] — o] RXA 2+ RXC_ 2+ |AM2Z—HDMIC D2+ g
& . HDM 1_5V p—— Ri25—e—AH20 p\ysy RXA/ISTBC GPI_16
I ok ] PW5V_RXC/STBC_GPI_4_
RB7
» IM RXB_CLK- @ RXD_CLK- [AM28 _ HDMID CK- g -
m HDMIB.CK+  AKZZ2 J pyp™c ks RXD_CLK+ JAL28 — HDMID CK+ g
mwHOMIBDO-  awmea] P0C-~ RXp o |AK2Z _ HDMID DO- g
5 mHOMIBDO:  ANza ) plp-o. §7) RXD O+ [AK28 — HDMID DOr g 5
B m HDMIB DL ALZ3 | pyp™ RXD_1- N
olx|olx| |x[9 = = T RXB:1+ |\II 72671TBG RXD:l+ 4H'DMJ'ELD]—.+:
sxslY & mtoMB D2 Azal ol RXD 2. |AH26  HOMID D2- g
S| N RXB 2+ RXD 2+ HDMID D2+
: HDM 2_5V [>— RE26 = PW5V_RXB/STBC_GPI_17
5V_STBY Bcs4sB\ A/ EBB 1ok |- PW5V_RXD/STBC_GPI_5 [A¢%4 i 4k7 gl ovasy
5 RB8 10k |-
RB9
STBC_GPFL/HDMIA_SDA |20 HDMIA SDA__ g
HDM _ARCI: HDMI_ARC STBC_GPFO/HDMIA_SCL |AJ19  HDMIA CIK g
-AG19 4\ STBC_GPF3/HDMIB_SDA JAG26 HDMIB SDA g
N STBC_GPF2/HDMIB_SCL |AG2.—HDMIB_CLK g
g STBC_GPF5/HDMIC_SDA |AE22—HDMIC_SDA_____g
& STBC_GPF4/HDMIC_sCL |AE2L—HDMIC.CLK g
STBC_GPI/HDMID_SDA |AG23— HDMID SDA____ g
STBC_GPIO/HDMID_scL fAF23————— HDMID CIK._ g
m HDMISOC CEC  AF20 1, h\i cEC/STBC GPG3L
C R5 C
{12k - N18 1 R12k_NC_ sTBC_GPI_15 |AG20-
HDM 3 I,
4|I HDMIC D2+ -
0 dpomicp2- g
HDMIB_D2+ .
- | HDMIC DI+ g
HDMIB_D2- - 0 dpmicpi g I_
HDMIB_D1+ = | HDMIC DO+ g
HDMIB_D1- - B dpmicpo- g I_ HDM 4
HDMIB_DO+ = | HDMIC CK+ g
D HDMIB_DO- - I HDMIC_CK- - D
HDMIB_CK+ - D CEC HDMID D2+ -
HDMIB_CK- - | HDMIC_CLK - I _D2-
D cec HDMIC_SDA = D1+
HDMIB_CLK u I DHDM 3_5\R11 I _Di1-
HDMIB_SDA - . . T oM 3_5v ———HDMID DO+ g
olx|olx & HDMID_CK+
RS|RS E 4| - .
1 T T T HDMID_CK- -
SIS 5V_STBY By 0402_1/ 16W 10k_J D cec
< < - - - - -
HDMID_CLK -
HDMID_SDA -
5V_STBY BC848B VH&(E(? I
E E
(x| | X
25|85
5V_STBY
F F
VEST EL | PROECT NaVE : 17mb230-r 2 A3
SCH NAME : HDM [T siTl5
DRAWN BY :<YOUR NANMVE HERE> 1‘4/ 03/2019: 10: 24
1 2 3 4 ) 6 7 8

1 7nhne



F4
E| . 139 ) BV_VOCp = ° ° ° A
8 el TELHV = ¥ oz N3$LC>
S, Ba S g ag T 8"
> 1
z L OTPT3 18Yp 50V
_Far_
? ° : : o— BAv_cvBs Qo
60R BC858B 6V3
30018612 OO L SMD 330nH 0. 25A K ORS5 805 Ro 10u 68P0402_10uF_6. 3V_M|X5R
SC_CvBS_OUT | scarT_cves_our
S66 soverl @ 165
QIC)‘ SC_CVBS_OUT
B
D BAV_AD L
BAV_cvBS_I ND———/
YEL
BAV_AWD_L_I ND——5—
war o
BAV_AWD_R | ND——— OTP72
RED D BAV_AUD_R I N
[ , i D BAV_AUD_R
R133
0 cl46
« 560p
& 50V
C
VGA o D
8 R183 7
131
veA R P———{1oorp2EL Ifn B271 veaA_R TUNER_cvBsIN 27—
RI82 130 47
VA G -[100RF <22 'f‘n P28 1 vea G cveso N2—
ENTEGRE YAKI NI NDA OLACAK ~i80 Cl3a
- [100R} ‘ump M23 1 506 1
vea s D [1oor Hﬂn P26 1 yGa_ B
R181 cves_out 28— SCART_CVBS Ot
VGA_HS Bjﬁ VGA_HS
75R VGA_SDA VGA_VS VGA_VS
in TVDAC oUT_NC_ |K13—
e - ®
9999 PN YPBPRO_PR ENTEGRE YAKI NI NDA OLACAK
© © © © 0 (2]
FEERE E s 5 —T27 vpBPRO_Y
VGA_DDC_5V u2 ADCOM
P67 S0G_0 NT72671TBG E
ADCIM
—U28 | vppRO_PB
ADC2M
—R23 ) scarTL R ADC3M
—R25 ) scarTL G
ADCIVMID
F1_1k ADC3VMID
o : —D v B —R241{ scprT1 B
F2_1k Cl134 |47n
: Dve G BAV_CvBS P> {T00R- 341N SCARTOY  N26 { seapro v
F_3_1_k R184
: D vea r F—22] scarto_re
NT726%==Be
o™ g wn
A F
g
2
b4
N
VESTEL | PRoECT nave 17mb230-r2 A3
SCH NAME : PERI PHERALS [T siTl5
DRAWN BY :<YOUR NANMVE HERE> 1‘1/ 03/2019: 14: 0P
1 2 3 4 ) 5 6 7 8 .



SPDI F QUT

Vi NJL— > SPDI F_coAx

veel2 o ° PR g5v_vee

FB1
v

HP_AVP_ENG}——¢

R142
HP_ANP_NUTE

— D AOVOLK_SwW
50V
el TR T
12SOUTA_MCLK/GPA_13/T2_LED/T2_ERR Fl
12S0UTA_BCLK/GPA_12 | ~ o 7 R4 LRk Sw ACBCK_SW
HEADPHONE OUTPUT G T P o T
D—lﬂ—el ADIN_RO 12SOUTA_DATA/GPA_10 - R D _
c23 |—r RL ﬂ
BAV_AUD L _ %Eﬂi ADIN_LO 22R 50v
GPA 18 / 12C_MD_SDA /_12S_IN_DATA_/_INT3__/ POL1 L E9 R2908 lép I
47R OLACAK —H2Z ApiN_R1 GPA_19_/ 12C_MD_SCL_/ 12S_IN_WS_/_INT4_/ poL2 | 82—
R197 - . S67 GPA_20 ] 12C_MF_SDA__/_12S_IN_BCLK_/_INT5_/_TP1 }E2—
HP_QUT_L -{560R}- —G26 ApiN_LL GPA 21 / 12C_MF_SCL_/ I2S_IN_MCLK_/ DEMOD_Debug_LED_/ TP2 22—
—H26 | ApiN_R2
R196 . S68 GPH_18_/_SPDIF_IN_/_SPDIF_ouT |A-2—
HP_QUT_R ~[560R} —H28 ) Apin L2 GPH_19_/_SPDIF_oUT FAM6——— P spoi F_aut
47R OLACAK
@ siF- 26—
NEAR SOC 128
SIF+
ALZL,—\(,”}% I
1 |33 o | 3n3 U2 sI- ciie S
— —51IR}—]s2_IP
8T 8T . i NT72671TBG o fx2s l—l—-—‘ RoiL
HP_R G > . DACOUT_RO T
R260 5 5 TONC10p? 15
HP_L —470Rf~= °- DACOUT_LO 27p
T o - .
DACOUT_R1 JI =
SQ+ cii? § 10
—E28] pacouT L1 - [5IR} 2P
HEADPHONE AMP o
AUD_VRP E28 1 AUD_VRP pEMOD+ H2L . diFp
224 R136 AUD_VCM E26 | AuD vem NEoop ==400p == NC
HF’_R|>—|‘ - GPA_14_/ VIF_IF_AGC_/ DEMOD_IF_AGC_T/T2_
1u e e GPA_15_/ DEMOD_Emergency_/_I2S_OUT_B_WS
32|93 GPB_0_/__DEMOD_Emergency_/_ RFAGC_VSYNC_/_S2_AGC
b 2 = 2 2
-INR SINL ¢ >
100n 2u2100n  Pu2
HP_OUT_R{ QUTR ouTL : :
us s70
3 EN G\D
4 AD22657B
J_f PVSS PVDD
= oN cP
6V3
Il
NII..
wn (2]
N S >
- O
8 VEST EL | PROUECT NAME : 17nmb230-r2 A3
SCH NAME : AUDI O DEMOD ‘T. SHT15
DRAWN BY :<YOUR NAME HERE> 1F/ 03/2019: 14: 0

1 2 3 4 I 5 6 7 \ 8




>

F97
3Vv3_VCC T v 3V3_TUNER
b 220R D -
3 =]
0w 00n % S
g 16V
s
o
<
86|42 Q
I JK20
i TUNER
c
>on~
SS0

) = o
e 2P g=&—1— 3
TUNER SCLP—{22R - @ o J3V3_TUNER o)

TUNER_SDAD»——{ 22R |-— 32 »—"—I
Cl3  RI5 ) r
L

- {100R}- JLNB_22KHz

n n |)—‘P—'! =
12p22p 2n2 1- 80 38§
CIEEEREKY gl
(@] O] I ¢ r
= g g ° N
o o0 | O < < _®
| 8 | | o 5>
X1 N4 8 [a)] 8 O-©
11—{' H 9lga N O 6 5 vooips 1 |22 |k NG cs1
100p
2 h 3 20 xraL_p voD 3P3_1 |11 3V3_TUNER oR :
2066 16Mz  2TME 21 Ul 10 C|1|6 == o0F
H 2 cooaa | F_OUTN 1 o | B : o {100R}- 1E.N
27p - - 1|u| 1k -
l I I l e 1 VoD_LVB > 22 | V0D 1P6 2 WLE01 Faume s f-9 cis Cl ose to Tuner
F8
4 3V3_TUNERP—{ 10K |- 23 | ReSET_N IFoutN 2 |8 ===+ ¢ [100R~ IE P
3 Il k -
R3150 16V | ” ° ° ; 1u of R27
MHz 100n = AS oAz o | F_oUTP_2 —— . C50
30094270 22 I 5 2 2 8 o 4 NC ==100p
| | | | | | ‘
—
5 RA128 o8 228 ¢8 8 I
| OV - [1o0R}
§ 10p Al N o, o« m‘ ©
g| 0—"—' - R12 .
2 b1 100R TUNER_| F_AGC
< 8 o 3
- : % ; ch‘ _F9_ 16V , .23
-~ »—_—4‘ VoD 1v8 100n 100
& 2 2 & oo olk - cis " 50V
13 | vocreaL NS sa -8 o & B - qoon NC
2059 2064 ® TV
14 7
F—-14F—— I Y ADDRO
100n i A% A\Lg‘oliS mI e
15 6 © _|" >
.| REGCAP2 RXI P S=—=g3
w oL e ST o LNBP
16 5
VOCREG2 RX .| s2_1P
6V3 > § o P 2061 LS _|
e 2 & & H—1ovD s2
I v‘ 128{} D18 c2v
o | F—>t—e—F——] 1oonF| sov =
" S==g3 SS33 L7 = 220n EAVA:
< 3 g T = > " 2082 2
'g B LNB_OUT J——— > R3148
J 3 50V %

I 39p 2062 I I I 9 8 TORE |8 D FAULT_LNB
CN109 ( @—1—— @ »—|‘ |—| . C2088 |, C2084 | 2085 | C2086\/8 B U144
jon 100N =10y ==10u ==10u == 10u 2 21 BoosT ne |2 {10k |- d3vs_vce
] oV © 25V P25V |25V | 25V | 1N5819 RT5047 R3145
53 2 B i : 31 x seL fe R3149—< LNB_VOLTAGE
Sg D7 . . q3v3_vce
2= . <1 AN 5N & d [N\ EN
‘ | 2C Address: 4 L3 RoLad
12V_vee e : : ~3vs_vee
P 25V 10u
= 10u 12V VCC : P I I / P I I d
0 | ® Iczos u Up u (
QD__ ~ a
o 5 o & o)
g g | = e LNB_VOLTAGE | LNB_EN
(\II
2]
B H GH 18V ENABLE
Fos Low 13V DI SABLE
3v3_veep . — . . D 3v3_voc saT
_c35 220R e _LC1787 _ c1786
100n 2z=9 100n == 100n
16V s o T 16V | 16V
I I I I VESTEL | PRoECT nave :17mb230-r12 A3
SCH NAME : TUNER [T siTl5
DRAWN BY :<YOUR NANMVE HERE> 1‘1/ 03/2019: 14: 0P

1 2 3 4 ) 5 6 7 8



A
o
o
/481 A 410 A 4 4 1 4 #4860 4 60 /4 4/ 0 48 4 /5 A AN /A 4 1 8 GV 40 40 A 0 AN A T RO O G IR AN BT S140 E
BIRBZRFERIRC SRR BPDBSS B IRIIN|S Nmﬁcﬁ%ﬁﬁiﬂﬂﬁﬁﬁzﬁmw'\wmvmwﬁH OP_PI N38 conmon e
] F16
‘ —_— D pPANEL_ Ve
PANEL_VCC| > o 200R
e S137 =L F24
1R o o e l. .
S ON~OTMN OO O o 200R
1] %29999999%%52 >0 Zao =Zzo =ZaQa =Za zZo zZao Zo » |5 o
& i £S 3% be be Bk % &b Bk B —oF | 8
w &&&&&&&&%%8 85 55 55 55 535 55 55 55 9
>- > N — a
e 5
] B
_F39_
D pPANEL_ Ve
200R
o o _Fi5
—e o
R273 g 5 200R
. 88
PANEL | 2C BUFFER — "
N =
©
)
NT_VBYON LVA_O-/LANEO- LVB_0-/LANE6- NT_VBY6N
NT_VBYOP LVA_O+/LANEO+ LVB_O0+//LANE6+ NT_VBY6P s131 C
NT_VBY1N LVA_1-/LANEL- LVB_1-/LANE7- NT_VBY7N PAN_SDAD——0——o— > CP_PI N34 PANEL_veC OV cFF D
NT_VBY1P LVA_1+/LANE1+ LVB_1+/LANET+ NT_VBY7P = 5125
NT_VBY2N LVA_2-/LANE2- LVB_2-/LANES- T™X2 2N PAN SOLP——0— o> CP_PI N33
NT_VBY2P LVA_2+/LANE2+ LVB_2+/LANE8+ TX 2_2_P -
NT_VBY3N LVA_CLK-/LANE3- LVB_CLK-/LANE9- TX_2_CLK_N R265
NT_VBY3P LVA_CLK+/LANE3+ LVB_CLK+/LANE9+ TX 2_CLK_P .
NT_VBY4N LVA_3-/LANE4- LVB_3-/LANE10- TX_2_3_N
NT_VBY4P LVA_3+/LANE4+ @ LVB_3+/LANE10+ TX 2_3_P
NT_VBYSN LVA_4-/LANES- LVB_4-/LANE11- TX_2_4_N
R6 NT_VBY5P LVA_4+/LANE5+ u2 LVB_4+/LANE11+ TX 2_4_P
3v3_veep s 2 VBO_REXT NT7 267 1TBG
NT_LackND 241 GPB_4_/ LOCKN_VIDEO_/_DEMURA_SPISDO
—C4] GPB_5/_DEMURA_SPISDI
NT_HTPDND GPB_2_/_HTPDN_VIDEO_/_DEMURA_SPICS
3v3_Veep—— . ] —B4| GPB_3_/_DEMURA_SPISCK DI NM NG D
RI50
Vbyl OPTI ON NEGA_DCR_OUT
2
ciss' 52:%03
NT_veYoND—ls5r—=2———Dvev on
00n cl18y! LVDS @TI O\I BACKLI G'|T_D| ND—' > D VM NG
m_vsvopl}—%um—bvsv_op
Cro' D oo TX10N
NT_VBYIN Noon 2 VBY_IN NT_VBYON o6 == i NEGA DOR | N} 0>/ 20 4
187 NT_VBYOPD—o0—0—TX 1. 0_P A
NT_vBv1PD———2— 55— Dvev 1P - a7 R152
- cigs  loon : : TX 11N 2ok g
“Ir- IND—o0—o0—TX 1 1| I—E
NT_VBY2N 00 5 VBY_2N NT_VBY 548 NC zl
C1 85 NT_VBY1PP—o0—o0—TX 1.1 P i E
NT_VBY2P S tloon VBY_2P - s49
918,0' NT_VBY2ND—0—0—TX_1_2_ N
NT_VBY3N 50 > WBY_3N - <0
cl8r NT_VBY2PD—0—0—TX_1_2_P
NT_VBY3PD—®L|]IOW—DVBY_3P _ -~
918? NT_VBY3ND—o0—o0—TX_ 1_CLK N
NT_VBY4N 00 & VBY_4N - S52
ciss' ) .
H[e D—o——9mxi1akp
NT_vevapp———2— 55— Dvev_ap NT- VB3P 53 ST
crv ) .
.- VBYAND—o—o0—JTX_ 1.3 N
NT_VBY5N 00 & VBY_SN NT- S54 6 5 L G VCC
C7s! NT_vBY4PP——0—o0—JTX_1_3_P
NT VBYSPD—LM—DVBY 5P -
- S Woon - S55 PANEL_VCC
GL75 NT VBYSND—O—O—Q‘ = TX 1_4_N _
MﬁVBYGNbﬁlimn—S;DVBYf6N - 56
GL76 D—o—o—TX14P
NTfVBYGPD—WDVB\CmD NT_VBY5P s57
crs ) .
NT_VBY7N [t > VBY_7N NTfVBYGND—O—O—QSSS TX_2_0_N =
cire . .
“Ii- PpD—o—o—Tx 2 0P
NT_VBY7P oon VBY_7P NT_VBY6 w0 (2_0_
F6 1k NT_VBY7/ND—o0—o—TX 2_1.N
=== S60 S; I :
NILLmKND DVBYJ‘@KN NT \/By7pD—‘o—oz—4TX72717P V E EL PRQIJECT NAME : l7nb230- r 2 A3
R - S61
NT_HTPDND> DVBY_HTPDN SCH NAME : VBYONE [T siTl5
F10 1k
DRAWN BY :<YOUR NAMVE HERE> 46/ 03/2019: 14: 2p
1 ‘ 2 ‘ 3 * 5 7 8 AXM



m

1 2 3 7 8
NC
Cl - «ws  NAND FLASH
'L CN26 - -
D@
ava_vee {10k |2 ODL# 362 LI W neo 8
rossl m— 190 B8 37973
m IS0 D4 ey 2 Ine2 Nezs |47
m_ TS0 D5 |=5%s A
m 10D 75¥6 3 Incs [Yoryd K
Rogs2 m— 190 D7 7797
9
10 5 Incs 1/or |44 NAND
11
12 1106 |43 NAND
13
14 1106 |42 NAND,
o _PWR
16 11os AL NAND,
17
18 RO 11 VALID nezs |40
19 {22R}-
20 — o [22R}.TSLOKy ne2a |39
21 a_Al2 J_ooRsozl
5622 A Ay | Bg=23 ne23 |38
Rege3  me2R 10 CLK OONG753 O Aoy [(] ©= - T
a_Pw P 10k g @EISTE; 58 ) 24 8 ﬁ- Gl voo2 |37 vee_NaND B
10k 59 {25 - N NAND128- A
R2884 — 6026 | G Al g TS0_CLK 0 CLK_CON vss2 | 25——]
a_Pwr P—J 1ok -9 REGE 57957 a A2 g {22R}|- LK
R6 . 35
R55 w150 VALID 7559755 a_Alg Lol Ne22 |35
m_TSO_START |ed5e Cl_A0 g 25=8
-
150 D0 64 30 a I -15 I'neto Ne21 34
w_TS0_DL eEaT a
130 D2 66 ) 32 a NGO CLE 16 oy Ne2o 33
ava_vec D—{Tok |—G-C2%  67Y33 — 10k —a_PwR
R57 J-— 68 34 1R2880 - NEND ALE# 17 J 118 |32 NAND,
AO S23 . NAND NRD VE# 18y oo 3L NAND
Al S24 ", NAND
A2 S25°. NAND NED W% 180 \p 1ol 29 NANDDL
A3 S28 ., NAND
M S277,  NAND -20 Inc11 oo |22 NAND
A5 S26 ., NAND
A6 S34~, NAND -21 Inc12 NC1o |28 C
A7 S33 .  NAND
A8 S32~ . NAND RE; 22 Inc13 Ncis 27—
A9 S29 . NAND CL
13 AL0 S30°". NAND ALE#: -23 Inci4 NeL7 |26
T o T : All S31 - NAND VE# g
A12 S35, NAND WP# —24 I nets NC16 |25
1oy Ve RR4ST Re456 w2 6% D B
-veeb Lark | La7k | I :a A4 S37° . NAND CE:
Resol ® $35-536- 537 --> NC
GPC_19 / CI_RST1# GPB_14_ NC__/ PTSINO_CLK 16—
GPC_20_/ CI_CD1# GPB_15_NC_ / PTSINO_VALID -1 72—
GPC_21_/ CI_CE1# GPB_16_NC__/ PTSINO_START | M1Z—
GPC_22_/ CI_IOINT1# GPB_17_NC_ / PTSIN0_Do 16—
GPC_23 / CI_IORD1#
GPC_24_/ CI_IOWRH# u2 GPB_18 NC_ / PTSINO_D1 / STV1 / TCON_SPI_DO |+13—
GPC_25_/ CI_HRD1# GPB_19 NC_/ PTSINO_D2 / STV2 J TCON_SPI_DI 15—
GPC_26_/_CI_HWR# NT72671TBG GPB_20_NC_/ PTSIN0_D3 / cPv1 14—
GPC_27_| CI_REG GPB_21 NC_/ PTSINO_D4 / CPV2_/ TCON_SPI_CLK 44—
GPC_28_/ CI_HWAITL GPB_22 NC__/ PTSINO_D5_/ GOEL / TCON_SPIwp |-13—
GPB_1_/_CI_CD2# / apr_rev_o_|_I25_OUT_B_DATA GPB_23 NC__/ PTSINO_D6_/ GOE2_/ TCON_SPI_cs 13—
GPB_24 NC_/ PTSIN0_D7_/ K81 |-12—
GPC_29_/_CI_HAO/_CI_ALEO_/_NAND_DO
GPC_30_/_CI_HAL/_CI_ALE8_/_NAND_D1
GPC_31_/ CI_HA2_/ NAND_D2 GPB_25_/_PTSINL_ERROR_/_STSINL_ERROR_/ DEMOD_IF_AGC_T/T2__ /| VIF_IF_AGC
GPD_0_/_CI_HA3_/_NAND_D3 GPB_26_/_PTSINL_CLK
GPD_1_/ CI_HA4_/_NAND_D4 GPB_27_/_PTSIN1_VALID
GPD_2_/_CI_HAS5_/ Tensilical_TCK_/_NAND_D5 GPB_28_/_PTSINL_START
GPD_3_/_CI_HA6_/_I2S_IN_DATA_/_Tensilical_TMS_/_NAND_D6&
GPD_4_/_CI_HA7_/_I12S_IN_WS_/ Tensilical_TDO_/_NAND_D7 GPB_29_/_PTSIN1_DO
GPD_5_/ CI_HA8_/_I2S_IN_BCLK_/_Tensilical_TDI_/_NAND_RE# GPC_0_/_PTSIN1_D1
GPD_6_/_CI_HA9_/_I2S_IN_MCLK_/_Tensilical_TRST_/_NAND_CLE GPC_1_/ PTSIN1 D2
GPD_7_/_CI_HA10/Tensilica0_TCK/NAND_ALE GPC_2_/ PTSIN1_D3
GPD_8_/_CI_HA11/Tensilicad_TMS/NAND_WE# GPC_3_/_PTSIN1_D4
GPD_9_/_CI_HA12/Tensilicad_TDO/NAND_WP# GPC_4_/_PTSIN1_D5
GPD_10_/_CI_HA13/TensilicaO_TDI/NAND_RB# GPC_5_/_PTSIN1_D6
GPD_11_/_CI_HA14/Tensilicad_TRST/NAND_CE_0# GPC_6_/_PTSIN1_D7
o DL GPD_12_/_CI_HADO/I2S_OUT_B_MCLK LZO_I—qcl_PV\R_CTL
.—mc' D2 GPD_13_/_CI_HAD1/I2S_OUT_B_BCLK GPC_7_/_PTSIN2_ERROR_/_apr_gspl_o_/_I2S_OUT_B_BCLK |-= ) R169 TS1_CLK
I—Ellq s GPD_14_/_CI_HAD2/12S_OUT_B_WS GPC_8_/ PTSIN2_CLK_/_DEMODOUT CLK_/ PTSOUT CLK [ ——== [ 22R E
.ﬂm GPD_15_/_CI_HAD3/I2S_OUT_B_DATA GPC_9_/_PTSIN2_VALID_/_DEMODOUT_VALID_/_PTSOUT_VALID |2 Tor %Bvne
IWQM GPD_16_/_CI_HAD4/I2S_OUT_C_MCLK GPC_10_/ PTSIN2_START / DEMODOUT START / PTSOUT START | €19 T5Lep
m— - H12] Gpp 17/ CI_HADS/I2S_OUT_C_BCLK 51
I—HlLC| o7 GPD_18_/_CI_HAD6/I2S_OUT_C_WS GPC_11_/_PTSIN2_DO__/ DEMODOUT_DO_/_PTSOUT_DO Tor%s
m— S DO HIOY Gpp 19/ ¢ HAD7/12S_OUT_C_DATA GPC_12_/_PTSIN2_D1_/ DEMODOUT_D1_/ PTSOUT D1 Te1
GPC_13_/_PTSIN2_D2__/ DEMODOUT_D2_/_PTSOUT D2 Te1
GPC_14_/_PTSIN2_D3__/ DEMODOUT_D3_/_PTSOUT D3 Te1
GPC_15_/_PTSIN2_D4_/_DEMODOUT_D4_/_PTSOUT D4 To1
—E81 Gpp_20/PTSINZ_CLK GPC_16_/_PTSIN2_D5_/_ DEMODOUT_D5_/_PTSOUT_D5 Te1
—D51 Gpp_21/PTSIN2_VALID GPC_17_/_PTSIN2_D6__/_ DEMODOUT_D6_/_PTSOUT_D6 Tor %
—EiD >| GPD_22/PTSIN2_START GPC_18 /_PTSIN2_D7_/ DEMODOUT D7/ PTSOUT D7 16— TSL4P
GPD_23/PTSIN2_DO
VEST EL | PROECT NaVE : 17mb230-r 2 A3
SCH NAME :Cl / NAND [T siTl5
DRAWN BY :<YOUR NANMVE HERE> 1‘1/ 03/2019:14: 0

1 2 3 4 ) 5 6 7 8




1 2 3 4 6 7 8
i 4
| FHoon  ros
3V3_STBY : VDD33_STBC
—c—'\<r:":> a\anq 10 o < N~ o 2':2306R
o 10 CHHILANRNOMHIEILEHEES bhN 10 | <t| oV oo oNf o | | < < = o | 92 2P
DPOMAMKEMANMMENMNKEAROOHROOIILI QEQ gggii%sgggg % 22 3V3_STBY /ZZOR V[)|333_EFH
N D N L L R R q oo TUNINENNRRS S SR oo
[aYaYaYaYafaYaNaYalaNaNalaNalalalalalalala) %R X%] N N NN I § @ VDDOV9_CORE
585656565656565555558 888 ggocodsdads o dad c
L7 AE11 VDDOV9 COR 235 XX000000000 O 000 y ‘=——' m\DD33
L10 gﬂg:;g VDDOS_DDR VD15 DR 2'2'2' Yo HEBOT‘ 220R
L11 ~ H6 [CRORO) [CRY) -
el v b fhoor 8 === avooos aonc » vooove_rom
ALY 6.1 o GND_HDMI_VCO GND-45 e ! 220R N
AlLL . £s _VDD15 DDR ACIS _HOML - X
] enp-17 VDD12A_MMU_M/VDD15A_MMU_M VDDIZ DDR I CND-46 FHlkooe
o] enp-16 VDD15A_MMU_S GND-47 » Fa0_
GND-82 » =
VDD15 DDR GND_HDMI-2 GND-48 VDD33_HDM
M31 GND-83 VDD25_LDO_M/AVDD15_LDO_M o AN - - » 220R
M6 VDD15 DDR ) ACTg | GND_HDMI-3 GND-49 VDD15_DDR_M
GND-84 VDD15_LDO_S L GND HDMI-1 GND-50 4 - -
] eno-ss o AL | C\D HOMI-11 GND-51 b
m9 onp-ss VDD12_MMU_MNDD15 MMU_M-1 | -F VDD15 DpR Mg o AL2T 2 DMIa CND.52 | - : _
GND-87 VDD12_MMU_M/VDD15_MMU_M-3 o ARZI | C\5 HDMIS GND-53 > g o4 o2 - 55
MI12 1 Gnp-sg VDD12_MMU_M/NVDD15_MMU_M-2 |F2 o AGZ2 - » | === g
Mis - _MMU_ _MMU_M- ) AFzy | GND_HDMI-6 GND-54 “1lzoon ;———IVDD25 TV/&bcl 001 100r 1001, 100M,100r] 100n
GND-89 L ND_HDMI- ND- » 220R
M20 VDD15 PDR M o AJzz| GND_ 8 GND-55 2v5_veC p———o
GND-90 VDD15_MMU_S-3 [ GND _HDMI-9 GND-56 » 7 F43
N6 pAFzz | GND i
GND-91 VDD15_MMU_S-1 L ND_HDMI-7 ND-57 > H| ) ———"—m\DD25 B
N7 p AETY | CND_ GND-5 0onT  T220R
GND-92 VDD15_MMU_S-2 ¢ GND_HDMI-10 GND-58 b Fa4
Al14 - Y18 - > 6 | .2
GND-15 P10 VDD25 DLL GND-59 H| [:7—»———- VDD25_MPLL 3v3_vee
20 VDD25 DLL M o VDD25 DLL S GND-60 > 100n 220R
N23 gzg-gz VDD25_DLL_S u ANg| VDD_CORE-1 GND-122 )
po - = e Mg VDD_CORE-2 GND-144 8 C59]1L00n
pg | GND-95 2 J | = “J—f'ALg VDD_CORE-3 GND-145 ) oo | |
o | eno-96 0 T = ~Kg| VDD_CORE-5 GND-168 ) VDD15_DDR M
- _HDMI- VDD_CORE-7 GND-166
P121 GND-99 = VDD33_HDMI-1 Q WI3 | o CORE.S aND-165 > VDD15_DDR_M
P13 — e V15 — » CB0JJL00n
b1a | GND-100 ~ A > Vi VDD_CORE-10 GND-164 F VDD_eMVC
P15 gzg-igé 0> Uta| VDD_CORE-12 GND-163 : 100n
P16 - N Utz VDD_CORE-14 GND-162
R7 GND-103 N~ Y16 VDD33 15 VDD_CORE-9 b 402 UYGJN W
ma | SND-104 IZ vDD33_USB_1 | u GND-161
210 GND-105 VDD33_USB_2 [y GND-160 »
GND-106 VDD33_USB30-2 VDD CORE-13 GND-159 »
R11 AA1S _
i | GND-107 VDD33_USB30-1 VDD33 \Lﬁg VDD_CORE-11 GND-158 » VDD09_STBC DD33_STBC DDOVY_HDM VDD_eMVC
GND-108 GND-157 b C
R131 GND-109 VDDOVY HDMI VDD_CORE-15 P R 3
R14 T13 _ - 23=N
R1s | SND-110 VDDOS_HDMI VDDOVY_GDRE " VDD_CORE-4 8 - 100n @<= -] foon 10 10017
m1o | GND-111 VDD09_USB VDDOV9_OGRE -
m1o | GND-112 -
GND-113 vDD25_BGLDO_M |218— GND-156 DDOVY_CORE
Eig GND-114 vDD25_BGLDO_S P — @ Y '5 GND-155 > VDDOVS_
Ta | GND-115 /5500 A&FED VDD09-STBC N GND-154 b
17 | GND-116 wi6 VDD33 DDO09_ N~ GND-153 b
T10 | GND-117 vDD33_10 VDD33_LDO_S E GND-152 b s
T11 gsg'ﬁg I—’:gg VDD33_LDO_M GND-151 : ©=
T2 - M STEC AH2s | VDD33_STBC GND-150
Ti6 gsgg(l) VDD35_STBC GND-149 :
- VDD_eMMC GND-148
ALY GND-14 VDD33_ETH - - >
AJ18 lwig —— g VDD_eMMC GND-147 .
GND-13 VDD33_ETH GND-146 4
AKG ] GNp-12
AKB ] GNp-11
AK10 - 623 VDD33_XTAL GND-143 )
1] eno-10 VDD33_AUADC VDD33_STB& GND-142 4
AK13 gmg'g GND-141 )
AKL7 - GND-140
aK1g | GND-7 H22 VDD25_APLL GND-139 ¢ VbDe3 VDDG3_HDM
AL1o | cND-6 VDD33_AUDAC = GND-138 » >
15 ] enos VDD33_AUDAC VDD25_MPLL GND-137 : 2u 26 23=2 2 ¥
AL13 | GND-4 VDD25_MPLL GND-136 ) z I = | C100n, 100m
GND-3 GND-135 )
AM10 GND-134
GND-2 VDD25_SIFADCO GND-133 »
VDD25_SIFADC1 GND-132 :
VDD25_DEMOD GND-131 )
GND-130
GND-129 »
J13| VDD25_TVDAC GND-128 :
GND-127
GND-126 »
1o VDD25_LVDS_/_VTERM GND-125 »
CBA4[L00n Jiz| VDD25_LVDS-2 GND-1
F55 | | = Jr VDD25_LVDS-1 GND-124
: ‘o mVDD25_DLL_M VDD25 GND-123
e e e oy A
o - -C37 51c252 | = 2=,
Qs 36 : VDD25_DLL_S
© 3~ ton00n] 2u2-] 2uZ- 220R  (65(,1.00n - =
| I Nzo-| VDD25_BIAS
Nz1| VDD25_TVADC1
= VDD25_TVADCO
vDD25_TVANEE
VDD33_ETH > VDD33_AUDAC
58 €72
2uZ- 1000 2u
VEST EL | PROECT NaVE : 17mb230-r 2 A3
SCH NAMVE :SOC_POVER [T siTl5
DRAWN BY :<YOUR NAME HERE> 1‘1/ 03/2019: 14: 09
1 2 3 4 ) 6 7 8 -



A
PWM OUT_LED3
SPI_SDI
BS8= SPI _HOLDn n
R58 P AVP £ . . PWM OUT LED3 =
3va_steYD> {10k | MJT! -
RS9 - B
1ok 1= AVP_MUTE
L= 0
R0 spy Dn
ok Leon HAL - 3v3_sTeYD u
R61 B
ok |2 o = .
§ 28521
O|X | |x X 0 |X (O | X
BI2|B|Sk(S B2
C

—> KEYBOARD_ONBOARD

R2684 KEYBOARD_ONBOARD c1a21
o[ 10k -—<]3V3_STBY = 100n
> 10V
R2276 _Fas_
o {4R} —e—> KEYBOARD

———ik {3V STBY
LED _Fas_

] TOUCHPAD_SCL

] TOUCHPAD_SDA

1
2
4
3

TP29

[OTRs
[OTPL64
I—ﬁoTP31
I—OTPSZ

TP37
TP38
TP39
TP25

TP169
<—

R RS
1<
H%i
|
CDA4CL16GTH
o

KEYBOARD_ONBOARD

g 5v_sTBY
F51

TP330—4 KEYBOARD_ONBOARD

R2306
10k

VESTEL PRQJECT NAME : 17nmb230-r2 A3

SCH NAME :GPI Os ‘T. SHT15
DRAWN BY :<YOUR NAME HERE> 1‘1/ 03/2019: 14: 0P

1 2 3 4 ) 5 6 7 8



1 2 3 4 5 7 8
s431 4
12v_vece VDD_AUDI O MAI N
24V_VCC| : = 1n = 2= ol c> |~ c> L1l ec>
SSVI IsovIzsv 83 'm? UI8$$I88 UISS A
— N — 8 — -
F67
3V3_VOC [ ° 3V3_AWP
D= leb —
= 100n
F66 ' 16V A QUT_LBp——
AUDI O ANP -
1 24 0
A _eND PD VDDLA |<*—< vDD_AUDI O MAI N N
R120 &
-[100R=—2] ERRCR ne2 2R o
AcspATA0 P——2 spata a2z gaouma ) 5
AdRK Pp—2]Lran oo |22—] 3
R122 H
svs_spaP—{100R—3 spa s |22 gaouris N
R123 U9
svs_scL P - 6 1sa vooLB 22— vop_aubi 0 Ml N j_ 2009 . 1
ADB2587D 18 220n l v
RESET VDDRE 18— vDD_AUDI O MAI N - S0V Qo4 Q
© o~
N N
DG\D re AT qA oures 20y g
= F
DVDD GNDR L| :
SAO rRA S A auma '
MCLK Vo R
BCLK voorA A3—vop_Aubi 0 vl N A QUT_RAD—
C
Ave_END 1le voDLA 24— vop_Aubi 0 sw
RL73
- [100R—2] ERROR NGC2 22 D
ACSDATA0_SWD——2 spata LAF2Z— D swA auTiA
AQLRCK_S\p—2] Lrain oo |22—]
R171
svs_spaP—{100R—3 spa LB 20
RL70 . us 1
sys_scL D-{100R}- scL VDDLB VDD_AUDI O_SW
- ADB2587D
7 | ReseT voDRB |18
DG\D re 2
ava_ave_sw Pp—21 ovop GNDR L|
| —— RAHES P swa auma
RL72 <
AOMCLK_S - [100R-—e@ 11 Mok Vo B N
- 228 E CN15
I é(z){)/ Acsck_swp—22] sak voDRA 22— vob_AuDi 0 sw f E
o 1
I 2
oN
<
N
[a N
=
VDD_AUDI O_SW
=
VES| E | | ProsECT NAVE : 17nD230-1 2 A3
SCH NAME : AUDI O [T siTl5
DRAWN BY :<YOUR NANMVE HERE> 1‘4/ 03/2019: 13: 30
1 2 3 4 ) 5 7 8



,_\
N
w
5
al
o
~
o

60RH106

60HF105
I S i P DC/ DC 1
Al 32VDC

10V o power _pigé” 227 ,
S e 00039282 By STBY STEP- DOWN (5A) DC/ DC 3

65 —<prowiamovor _60R_ T C1742 Vin pinine yakn ol acak 1V5 VCC DC/ DC ( 2A)
— ¢z —<serovor o 12V_STB\D—+_=_T 100,_JE42_LC1945_L cl94
: - 10u 10u

<)

R2768 R1  R2999 30076951
47k -— 51k *

m_Pover _piin2\", power gi nl 60R 16\I I 16V Ilev
F19
CN12
CNIT R2340 s R2226F§5 :
TP750— 2 )1 D2 R2339 < L e
1N5819 Uen vNnfE—e—2 & S=/a 2 -
L 4 3 [ power pind o~y  psv SIBY U63 Cl54st  Ro67 L271Qu 0 E ! A =
TP7GOp7 ﬂgpma vesD>—2] vee VBST H . [22R] e VY g p{ 1540 &> 5v_STBY S LY goor ao §T3 8§33
65 DI WM NG 5| TPS54528 | 100n j_c,, 100n- 60R | o 5 u128 ) _L29 ~ N 1 _1vs_vce
TP244 VREGS SSwW _L28 8’ == Fi18 ——5 EN LX Loy e
|7 g |7 ACKLI GHT_ON/ OFF SR 1% 16V 1% RT6213BHGI6F u 1N5819
TP245 1567 —24] vss an|? 10u Sa Sa I VIN . . — kK —— 5v_STBY
|7 10Y 9 ﬂsmv_ow OFF_NOT =1ugq | L . C1744 c195££1_evj£ev D116
i n2 558 16\5 K] R2867 100n C1949 1N5819
POVELPLNL 12 11 ‘ —] °I°° B 12k | tev [ Tou T iou L 1 Q2v.sTey
S392 S342 ‘ _ -
Lo—o’—l TP246 O—.—('—‘O—O/—D24V_VCC ' N~ str S‘!SS conmon bLis
pover gpi n1 4 g 5 L —o0"0"— STREN
< |
[cel[=] N
S V \l 22

12V_VCC SWTCH Vout =0. 765x( 1+( Rl/ R2))
SW e 30091220 for STR
5V_VCC SW TCH

~OTP180 T60R TP181
sv_sTeYD> 5V_VCC F14
o o < . 12v_steYD—o . : o> 12v vce
p=}

-
<

g p %’N 8 ke o lo 7';A81332VDC
~31 o © — %
5% 1
el e - g

w

—®

FDC642P
@

STBY_QON OFF_NOT P STBY_ON OFFP

R345

12v_sTBYD— :

(] 3V3_STBY

0v9_vcC ENG—o
STBY On/ O f Circuit 004}

> STBY_QON OFF

V

STBY_ON OFF ¢ CORE_VI DO
3v3_STBY P

STBY_ON OFF_NOT

= 100n
Y
b

- Vout =0. 6x(1+(R1/ R2)) VESTEL | provect vk - 17nb230-r2 | A3
R1=20kR2=30KkKvout =1V SCH NAME : POAER [T sHT15

DRAWN BY :<YOUR NAME HERE> 46/ 03/2019: 14: 2

BACKLI GHT_ON OFF <——4

BC848B

1 2 3 4 I 5 \ 6 \ 7 8




DC/ DC 2
3V3_STBY STEP- DOMN (5A) SVB 3¢ Y

F23 3v3_sTeY D %ﬂg“gw_m
12v_sTBY D et 16Vi _.L16V —ci7as . el ) g 2V5_VCC L [D
1Ll ,

F99 C1954 c1 100n of o— ® S
5V_STBY P = —  10u 10u | 16V Q% < 4
B
R2868 E] 4
T 7 : : PCKU143GND
R2918
EN VINEE—e N B
U4 C1884 71 L11 APL5910
2 . 6
vrB_3v3aD—={ vrB VBST 12v_vee P VIN  vouT
TPS54528

C2286 sv_vecp—4{ventt  Ne

10uC159
I6V3/ |
10uC158
6V3
TP21 O

o
VREGE SSw 0

g 87 s

4 5 3 S

@ VsS G\D S =

1u .
16 R3156
I STBY_ON OFF_NoT Pp— :

Vout =0. 765x( 1+( Rl/ R2))

c1v9 8
8n2
50V

VESTEL PRQJECT NAME : 17nmb230-r2 A3

SCH NAME : PONER2 ‘T. SHT15

DRAWN BY :<YOUR NAME HERE> 1‘1/ 03/2019:14:0

1 2 3 4 ) 5 6 7 8




1 2 3 4 5 6 7 8
oLl B2B Bl
|7 1Y 2 —l
314
g - N (s2] < n o ~ [ee] o
56 , ~ e
F g g F o 2
] § 4§ ¢ 2 13 A
718 5]
P4 Lo Cl151 F103
§ 0] < 3V3_STBY P’ W FI / BT_VCC
9 Y10 21 3 »—|, |—| — _
g nl o s 2208 o—in ar jé
] & B3 Ly STRYD e U137 R3035
—t11 Y12 < P4 5V_STBY
% y 220R | . L I LI M>—[560R}-
o
TP134 O— C\25 o ER TPS2553- 1 R3036
<409 48 TP2510? z I W FI/ BT_ENABLEp—3] EN FAULT - [560R]
USB_BT_DP J——o0—o-— P N Py oo o
- s410 s447 4 § Y
|
USB_BT_DN.J—: 2 N 1 _
 BT_DNG—o0——o 374 | @ P ” 2 I
szszoﬁTplssoJ, TP253 0 ®
R3121 WOW._DET 516 oD BT _wWKE
W FI / BT_VCC_CON . § -
=N 10k TPL320——) g 3]
USB WFI_DN}—o— o' @ 718 1 s ——
1 TP133 | RA ACSDATAQ
$353 = 4 5
. X S6 ) o > R3 AOLRCK
UsB_WFI_DpF——o——o . 9 J10 = = o 8 8 3 I8
S354 o T oz >3 I P 7 I BCK
z = rTLRL DA
TP131G~ 6v3 s 2 2R B
R RL55 —sov P
c1540u v, 50V AOMCLK
> i e
USB2_DN HtP
® qI . €193 Fgl PAALSEN sz N IZIGIIAL & 54
N =1 100 P
2 gT3 1oon — P usBL_5v_vce DAA_USB DP B oo D Use2_op E:‘ Bl¥
5V_VCC N our }& - -
2 U6 5 R191 DAA I I\” ERFACE USB1_DN 5 DM l
I2|ov ILIM -{560R}-* ONILG USB1_DP USB_DM_0 AML L@ SYs_scL
TPS2553- 1 RI90 TP247 - USB_DP_0 GPH_0_{_ARM_UART_A_TX_/_INT8/_I2C_MD_SCL [\ SYS_SDA
use_enaBLED 3| En FAULT |4 [560R}- I sv.DrA P © ° 1 I 1K) GPH_1_/ ARM_UART_A_RX_/_INT9_/_I2C_MD_SDA OTP255
- TP248 RL USB_REXT_1 GPH_2_/_ARM_UART_B_TX_/__INT6_/_ARM_UART_A_TX 2323 ‘
DAA_USB_DP < o ° 2 GPH_3_/_ARM_UART_B_RX_/_INT7_/_ARM_UART_A_RX ANG | —OTP254
- TP263 Ussz_mgjz% USB30A_DM_USB_DM_5_ GPH_4_{_ARM_UART_C_TX_/_INT1_/_I2C_ME_SCL/_I2S_OUT_C_DATA |-} =
DA Uss_ DN S 3 USB2_DP USB30A_DP_USB_DP_5_ GPH_5_/_ARM_UART_C_RX_/_INT2/_I2C_ME_SDA/_I2S_OUT_C_WS |- \"-
o e —D251 ysB30A TX DP1 GPH_6_/_ARM_UART_D_TX_/_I2C_MF_SCL/_I2S_OUT_C_BCLK [/ "
o .3 c194 £22 P — 4 —C251 ysB30A TX_DM1 GPH_7_/_ARM_UART_D_RX_/_I2C_MF_SDA/_I2S_OUT_C_MCLK
QL5 = Toon_ = oD uss2 5v vee - 4 TP249 0 —A261 )sB30A_RX_DP1
S-S eV 60R > -= 5 —gﬁ% USB30A_RX_DM1 GPK_1 / sFc |et— C
1 6 * o $ NC-8 GPK_2_/_SRF 10—
Svvee N or P265 o camlcy GPK_3 / kB2 |HE—
u7 R193 KEYBOAR 6 o | NE 3/
I2|ov I LI M}°>—{560R}- o Eaa| NCO [ 2k - 3v3_vce
4| TPS2553-1 | R192 & Dol mggl GPA 0/ 126 MA soa |22 qd TUNER SDA  R283
USB_ENABLEp——=] EN FAULT [* % [560R}- 3 - oL _MA_
g yeaa RSe! GPA_1 /_12C_MA_scL | < TUERSCL .51 qave oo
[= NC-5 GPA 2/ 12C_MB_SDA }E25— Ro83 -
GPA 3 / I2C_MB_scL | F24—
USB_BT_DN _3_/_12C_MB_
USE BT DP B% USB_DM_3 GPA_16_/_12C_MC_SDA / DiSEqC_RX LNB_VOLTAGE
- = USB_DP_3 @ GPA_17_/_12C_MC_SCL_/_DiSEqC_TX LNB_22KHz
5V.VCC P9 o Dsv o GPA_4_/_[2C_ME_SDA FAULT_LNB
60R o ’LL.Z I—ﬂii NC-13 GPA_5_/_12C_ME_SCL LNB_EN
F62 = Tou 00 81 R NC-10
|16V 15‘I {12k }= A
SBZ I (12} AH22] USB_REXT 2 w2
l J USB_W FI _DN
USE W FI DP Bﬁi USB30B_DM_USB_DM_2_ NT72671TBG
- - USB30B_DP_USB_DP_2_
-AKI4 Y ;5308 TX DP1 D
MM USB30B_TX_DM1
a3 | USB30B_RX_DP1
. sl9 Ak 16 | USB30B_RX_DM1
USB2_DP ALTe | Ne-16
 s21 angs | NC1s
USB2_DN NC-14
ams |00
aGis | <
AH15 | (2
USBL_5V_VCC i Y
- = UsB_ENABLED———F23 1 gpy 20 / usBo_PWEN
B0 |53 6PH 21/ UsBs PWEN_ BS0_
—AN6} b 22/ UsB2_PWEN
l 'SB:L —ANS} b 237/ USB3_PWEN_/_FRC_SYNC
—ALS ] GpH 24
P13 S12
BACKLIGHT DM Pp——0>%+—————— A3
Ji 4 - sa49 | GPE_0_/_LED_PWM_0_/_HSC_SDA_/_LED_SPI_DI_1
o os17 TPL CORE_VI DO S0 GPE_1_/ LED_PWM_1_/ HSC_SCL_/_LED_SPI_CSD_1
UsB1_DP J——o——o ® 3 PANEL_VCC_ON OFF : g GPE_2 / LED_PWM_2_/ LED_SPI_CLK_1_/ YDIO GPK_7 AL E
S20 TPl7Oﬁ—i DCLBYI—@ BACKLI GHT_QON OFF_QUT GPE_3 / LED_PWM_3 / LED_SPI_CSA 1 NC-12 HHE—
. . : ; B1
usBL_DNG——o——o ® 2 154 AP RST GPE_4_/ LED_PWM_4_/_LED_SPI_DO_1
3V3 Voo i ] V3 Voo mﬁl GPE_5_/ LED PWM_5_/ LED_SPI_CSB_1_/ STV1
- B34 - " GPE_6_/_LED_PWM_6_/_LED_SPI_CSC_1_/_STV2
—D1Y GpE 7/ LED_PWM_7 /_LED_VS_OUT / CPV1
usB2_5V_vCC — D31 e 87/ LED PWM_8 / LED_SPILSTT 1/ CPV2
HP_DETECT }————D2 GpE 9 / 3D_IR / 3D BT / 3D _Active_/ LED_VS_OUT / GOEL
—E21 5pE 10/ LRO_DELAY_/ FRC_Dimmingl_/ GOE2 GPB_7/ARM_TMs |1L———0TP256
—FE4] GPE_11_/ LR1_DELAY_/ KB1_ / LED_PWM_9 GPB_6/ARM_TCK —OTP257
—E7] GPE_12_/ 12S_OUT_A_DATA / LED_SPI_CS_2_/ LED_PWM_10_/ apr_godd_o GPB_8/ARM_TDO —OTP258
—F7] GPE_13_/_12S_OUT_A_WS_/_3D_LR_OUT_/_apr_godd_o_/_apr_rev_o GPB_9/ARM_TDI —OTP259
—E8] GPE_14_/_12S_OUT_A_BCLK_/_3D_LR_OUT_OSD_/_apr_geven_o_/_apr_gspl_o GPB_13/ARM_TRST —OTP260
GPE_15_/ 12S_OUT_A_MCLK_/_FRC_Dimming2_/_apr_geven. o
— D71 GPE_16_ 7 LED_SPI_CLK_2 7 LED_PWM_11_/_ LVDS_TEST__1V1.25V__output_only_
— D61 spe 18/ LED_SPI_DO_2 / LED_PWM_12_/_LED_PWM_P2S
=
VEST EL | PROECT NaVE : 17mb230-r 2 A3
SCH NAME :W FI / USB [T siTl5
DRAWN BY :<YOUR NANMVE HERE> 1‘9/ 03/2019: 13: 2]
1 2 3 4 $ 5 6 7 8 o



A

2 4 5 6 7 8
}%Sﬂiug STBC_GPF6_BS12_ STBC_GPF20/NAND_D4/eMMC_DO % ET HERNET
HP_AVP_MJTE W STBC_GPF7_BS3_ STBC_GPF21/NAND_D3/eMMC_D1 |- °°
AVP_MJTE V211 STRC_GPF8_BS4_ @ STBC_GPF22/NAND_D2/eMMC_D2 [AB23-
sga2a] sTBC_GPFO STBC_GPF23/NAND_D6/eMMC_D3 [FA025-
WSO AR25 | 1o Chis sy STBC_GPF24/NAND_D5/eMMC_D4 [FA28-
LED2 Sla\vl\gl;i STBC_GPG4_BS2_ STBC_GPF25/NAND_D7/eMMC_D5 |02 CN110
};AEM STBC_GPF10/SPI_CS1/NAND_WE#_BS19_ STBC_GPF26/NAND_DO/eMMC_D6 [0~ ETH pinl 1
LEDL w1 | STBC_GPF11 BS1_ STBC_GPF27/NAND_D1/eMMC_D7 =24~ R3059 TD+
A2l STBC_GPG7/STBC PWM_BS13 IN_ u2 Ar2G R ‘ ETH pin2 2
-AR51 sTBC_GPI_18 BS20_ NT72671TBG NAND_RB#/STBC_GPF28 |- =0 3 EH TP Rl TD-
NAND_CLE/eMMC_CMD/STBC_GPF31 ; ) 3
KEYBOARD AD24 NAND_ALE/eMMC_CLK/STBC_GPF29 |AE28 i ETH. TN R2 Tcr
fpas] stec_craaisar Abc o _ALE/eMMC_ X AE28 or L
I NAND_WE#/STBC_GPF30 [£222- —e100% 6 3 4
F SCKE STBC_GPG10/SAR_ADC_2 NAND_RE#/eMMC_DS/STBC_GPG1 .54 ETH RPD> R3 RD+
 ReTn STBC_GPG11/SAR_ADC_3 NAND_WP#/STBC_GPGO |AC26- 5 4 5
> STBC_GPG12/SAR_ADC_4/SD_CLK/RMII_REF_CLK NAND_CEO#/eMMC_RSTn/STBC_GPG2 Mwm ETH R{> R4 RD-
2 W FI / BT_ENABL PCB VER STBC_GPG13/SAR_ADC_5/SD_CD#/RMII_RX_DO/NAND_DO NAND_CE1#/STBC_GPG3_BS18_IN_ 3k} ETH pi n
B e P22 STBC_GPG22/SAR_ADC_6/SD_WP/RMII_RX_DI/NAND_D1 m—=HPLN® ] per
o STBC_GPG23/SAR_ADC_7/SD_PWEN#/RMII_CRS/NAND_D2 AA2a sV Sty _Fl2_ 5201 ;
® o o3 STBC_GPG26/SAR_ADC_8/SD_CMD/RMII_MDIO/NAND_D3 SPLCLKINAND. RE#ISTBC GPF1s |050 _STBY > - oV 4 NC1
2 3 ) ) Pl_DI/NAND_RB#STBC_GPFL, | R CONTROL
D 4k7 ¥ 8
g 2 3va_sTBY [4K7 ] SPI_DO/NAND_CLE/STBC_GPF_17 BS15_IN_ xg; = 1000 | — L
I R NG—222] o7pc_GPF12/STBC_IR SPI_WP#/NAND_WP#/STBC_GPF18 9
AH23 § 51pc RSTN SPI_HOLD/NAND_ALE/STBC_GPF19_BS8_IN_ tﬂgg: _gk"ﬂ Ii SHLDL
G—AH2 Y oy e SPI_CSO/NAND_CE_0#/STBC_GPF14 _ ” . 0
oy , Cloz2  STBY_ON OFF_NTD SPI_CS1/STBC_GPI3 |424— 5V_STBY S o ETH_pi n6 2 sne2
n = 1u mE2c2 AE25 | o1pc GPF13/STBC RSTout BS21 1k
C1935) ' 6V3 - - - - STBC_UART_0_TX_GPG29 ﬁBTClX}PAD_SDA ° TX_STBY , fﬁ?zloégv
2217 vest_en STBC_UART 0_RX_GPG30 [12% TOUCHPAD_SG. RX_STBY 5V3C1826 ©
STBC_UART_1_TX [~°0 ‘
STBC_UART 1 RX .
—T211 51RC_GPG14/12C_MO_SDA/RMII_RX_DO/po_linkled/po_fdxled 12 MHz kul | ani | acak. (30068172)
STR.EN D——T22] 578c GPG15/12C_MO_SCL/RMII_RX_D1/po_spdied/po_colled )
—I23 STBC_GPG16/12C_M1_SDA/SD_DAT2/NAND._D5 s414 -
wow_peT F—R22] STBC GPG17/12C_M1_SCL/SD_DAT3/INAND_D4 XTALIN [0 - g 24NHz
XTAL_OUT s ETH pin1 S13 . . sis |
- s415 S iﬁl}li pinl =7, 00 > VGA_ScL
VGA_SDA STBC_GPG20/VGA_SDA/I2C_MO_SDA STBC_GPI_14/POINI |AR18- | :10 i3"3 TRy
V@_ngﬁ STBC_GPG21/VGA_SCL/I2C_MO0_SCL L4 _T_ X2 Z' \ -
CL974 c1973
HOTPLUGA STBC_GPI13/SD_DAT3/RMII_MDC/po_colled MDIOP ETH TP = 33p =—33p S16
HOTPLUG3 STBC_GPI12/SD_DAT2/RMII_TXEN/po_fdxled MDION ETH TN 50v 50v Lo "o & VGA_SDA
HOTPLUGL STBC_GPI10/SD_DATO/RMII_TXDO/po_linkled MDI1P ETH RP ETH oing. S11
HOTPLUG2 STBC_GPI11/SD_DAT1/RMII_TXD1/po_spdled MDIIN ETH RN ° pinz. =°-n: _ —3V3_STBY
R38
Bcsass O
5 &
(f)‘ (f)‘
\/ \/
D106
k8
24 ¥
DTOUCHPAD_SDA .
ProucHPAD_saL Eigpin23y r~r1 16
Emgpintal cq s l
CDA4C16GTH
T
wl
>
&
wl
9
SPI FLASH =z
o
—
I, TP219O—4
Fdd
Q & & - I
[ == U135 ;
R47 00 6V =
5Q64FVSSI G
3v3_sTBY_SPl D 1 1\’\2 o] s I § 2
SPI cs# >~ vec
SPI_SDO g SO HOLD# g SPI_HOLDn . . 3V3_STBY_SPI
3v3_stBY_spl D———{4k7 |-—e WP#  SCLK SPI_SCK R3165
R3166 L —%ovo s >—e SPI _sDi
2 l efe)
O N~ 0
= S5
I‘ [ala Ny
U] ===
-
w
VEST EL | PROECT NaVE : 17mb230-r 2 A3
SCH NAME :ETH/ SPI [T siTl5
DRAWN BY :<YOUR NANMVE HERE> 1‘1/ 03/2019: 14: 0P
Kohs 1 2 4 ) 5 6 7 8



PANEL_VCC]| D

51 PIN FHD

OP_PI N46

58559855

oooooao oo

B5EEEEE 5E

55 55
22
EIEI T
&8 °Z &8 o2
0 Z0o Z P4 azZzozo Z azaoZz XX azZzozoZZ
X' X' X' X Pa ><I X' XX ><E<I><I X XXX x ><I XX XX X' X

2
z
&
I

0

N

A

A

A

A

A

A

A

O ||~
<<

A

A

66—

AAAAMANAAANMAMANAMNMANAAMNMAAMNMANAANMAANMNAANMNAAN

10_BI' T PANEL

232
493333099 94934

4993393
PP

><\><\><\><\BJ\BJ\><\>< \><\><I><I><

P

A

A

—
D

NN NN NN

sEcThAE NN N

NN PP OO

cor kP NN

ettt

w b

e

A

| fblh
Z2VZ20VZ2TVZ20V20V 20270

|
v |m|N||o
‘_,‘_,H‘_,‘_,‘_,moo:\omvmmag
AAANAANAANNANAANAANI

VZ20VZ2U0VZ

OPTI ONS TABLE

R92
3v3_vecp— :
R219
PANEL_VCCP—-{ 33k |- > OP_PI N29

MEGA DCR_| N Pp—o"—o"—1]> S40, . OP_PI N31

MEGA_DCR_QUT Q—o%o—q OP_PI N32
R222
PANEL_VCCP N CP_PI N33

PANEL_VCCP

R106

3va_vecPp— 10k =—> OP_PIN36

R212

PANEL_VCCP»—-{ 33k =——]» OP_PI N38

R104
. : D OP_PI N46

R108




	1.  INTRODUCTION
	2. T/T2/C/A Tuner (U1)
	Description
	Features

	3. S/S2 TUNER (U142)
	Description
	Features

	4. AUDIO AMPLIFIER STAGES
	A. MAIN AMPLIFIER (U9)(6-8-10 W option)
	Description
	Features

	B. SUBWOOFER AMPLIFIER (U8) (12 W)
	Description

	C. HEADPHONE AMPLIFIER (U5)
	Description


	5. POWER STAGE
	A. UPA1919TE
	Description and Features

	B. DMG6402LDM
	C. TPS54528
	Description
	Features

	D. MP1470HGJ
	Description

	E. MP8774GQ-Z
	Description

	F. APL5910
	Description
	Features


	6. MICROCONTROLLER
	NOVATEK NT72671TBG
	Description
	Features


	7. 2Gb DDR3 SDRAM
	Nanya NT5CB128M16JR-FL 2133 (U3)
	Description
	Features


	8. 4Gbit (256M x 8 bit) NAND Flash Memory
	MT29F4G08ABAEAWP (U133)
	Description
	Features


	9. 16M-BIT [16M x 1] CMOS SERIAL FLASH EEPROM
	KH25L1606EM2-12G Macronix SPI Flash (U135)
	Description
	Features


	10. USB Interface
	11. CI Interface
	12. Software Update
	Main SW update

	13. Troubleshooting
	A. No Backlight Problem
	B. CI Module Problem
	C. IR Problem
	D. Keypad Touchpad Problems
	E. USB Problems
	F. No Sound Problem
	G. Standby On/Off Problem
	H. No Signal Problem

	14. Service Menu Settings
	15. General Block Diagram
	MB230_Service_Manual_ kapak.pdf
	Page 1

	17mb230-r2.pdf
	17mb230-r2 Sheet DDR
	17mb230-r2 Sheet HDMI
	17mb230-r2 Sheet PERIPHERALs
	17mb230-r2 Sheet AUDIO DEMOD
	17mb230-r2 Sheet TUNER
	17mb230-r2 Sheet VBYONE
	17mb230-r2 Sheet CI/NAND
	17mb230-r2 Sheet SOC_POWER
	17mb230-r2 Sheet GPIOs
	17mb230-r2 Sheet AUDIO
	17mb230-r2 Sheet POWER
	17mb230-r2 Sheet POWER2
	17mb230-r2 Sheet WIFI/USB
	17mb230-r2 Sheet ETH/SPI
	17mb230-r2 Sheet LVDS


