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1. Technical Specification

1 Outlook
Please refer to the p
icture
2 Brief Information
2.1 Product Name 9M32B-50Q20
2.2 Chassis Name 9M32B
2.3 Solution MSD6886
2.4 Key functions ISDB Netflix TV
Er. &, FfE. BH. ZAER. LR
ZoR. BhE, BHA RN, BA4ET. Jehn
2.5 Target Market
E17]\NNIETE A= SN (1781 /8NP L5 1 V8 I [0 L E 1)
VR ek M2 AR, IR, FERE
2.6 Product Category D-LED
2.7 Product Positioning Middle End
2.8 Product size 50"
3 Panel Specification
3.1 Model Number Model Number
3.11 Panel Manufacturer Skyworth
3.1.2 Model Number INX V500DJ7-QE1
3.2 Mechanical Mechanical
3.21 Panel Size 50inches
3.2.2 Dimension TBD
3.23 Pixel Format (H x V) 3840 horiz. by 2160 vert. Pixels
3.24 Backlight Type LED
3.2.5 Pixel Pitch (mm) TBD
3.2.6 Visible Area (mm) : H x V TBD
3.2.7 Diagonal Screen Size TBD
3.3  Electronic Parameter Electronic Parameter
33.1 Brightness (cd/m?)(for panel) 280
3.3.2 Power consuption(W, for panel) TBD
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3.3.3 Brightness (cd/m?)(for product) 250nit(min)
3.34 Dynamic Contrast Ratio No
3.3.5 Contrast Ratio 1100:1
3.3.6 Veiwing Angle 178
3.3.7 Response Time (ms) 9ms
3.3.8 Back light Time (Hours) 30000
3.3.9 120Hz(100Hz)/240Hz(200Hz) No
Signal Receiving Syst
K em
ATV Receiving Syste
4.1 ATV Receiving System
m
4.1.1 PAL BG/I/DK/ No
4.1.2 NTSC-M No
4.1.3 PAL/SECAM BG/DK/I No
4.1.4 PAL M/N NTSC-M Yes
DTV Receiving Syste
4.2 DTV Receiving System
m
4.2.1 ATSC No
4.2.2 DVB-T No
4.2.3 DVB-T with Cl No
4.2.4 DVB-T2 No
4.2.5 DVB-T2 with Cl+ No
4.2.6 ISDB-T/SBTVD-T Yes
4.2.7 DTMB No
4.2.8 DVB-C No
4.2.9 ISDB-T/ISDB-S No
4.2.10 DVB-S No
4.2.11 DVB-S/S2 No
4.3 iAntenna input Antenna input
4.3.1 Antenna Input port: 1 (1 for analogue) No
Antenna Input port: 1 (1 for both analog
4.3.2 Yes
ue and digital)
4.3.3 Antenna Input port: 2 (1 air + 1 Cable) No
4.3.4 Type of Antenna Input Port IEC169-1 Male *1
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4.3.5 Receiving Frequency range (ATV) 54MHz~864MHz
VHF 177-213 MHZ,
4.3.6 Receiving Frequency range (DTV) UHF 473-803 MHZ
External Signal Recei
4.4
ving System
4.4.1 Composite Input PAL 50Hz/60Hz Yes
4.4.2 SECAM Yes
4.4.3 NTSC 3.58 Yes
4.4.4 NTSC4.43 Yes
4.4.5 Component Input 480i /480p/720p/1080i (60Hz) No
4.4.6 576i /576p/720p/1080i (50Hz) No
4.4.7 1080P 24Hz/25Hz/30Hz/50Hz/60Hz No
4.4.8 PC Input VGA (640 x 480) No
4.4.9 S-VGA (800 x 600) No
4.4.10 XGA (1024 x 768) No
4.4.11 W-XGA (1280 x 768) No
4.4.12 W-XGA (1360x768) No
4.4.13 S-XGA (1280 x 1024) No
4.4.14 UW-XGA 1920*1080 No
480i /480p/720p/1080i (60Hz) (Video For
4.4.15:HDMI Input Yes
mat)
576i /576p/720p/1080i (50Hz) (Video For
4.4.16 Yes/Yes/Yes/Yes
mat)
1080P 24Hz/25Hz/30Hz/50Hz/60Hz (Video
4.4.17 Yes/Yes/Yes/Yes
Format)
4K 24Hz/25Hz/30Hz/50Hz/60Hz (Video For
4.4.18 Yes/Yes/Yes/Yes/Yes
mat)
4.4.19 VGA (640 x 480) (PC Format) Yes
4.4.20 S-VGA (800 x 600) (PC Format) Yes
4.4.21 XGA (1024 x 768) (PC Format) Yes
4.4.22 W-XGA (1280 x 768) (PC Format) Yes
4.4.23 W-XGA (1360x768) (PC Format) Yes
4.4.24 S-XGA (1280 x 1024) (PC Format) Yes
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4.4.25 UW-XGA (1920*1080) (PC Format) Yes
4.4.26 USB Media player formats Refer to the attachment
5 Features
5.1 Picture Picture
5.1.1 Picture Mode Standard/Movie/User/Dynamic
5.1.2 Picture Display Size Auto/4:3/16:9/Movie/Panorama/Just Scan
5.13 Picture Freeze No
5.1.4 Backlight Adjust Yes
5.1.5 Auto Format Yes
5.1.6 Noise Reduction Yes
5.1.7 MPEG Reduction Yes
5.1.8 Color temperature Nature/Warm/User/Cool
5.1.9 3:2 Pull Down No
5.1.10 4:3 Stretch NO
5.1.11 Comfilter Yes
5.1.12 PIP(Single tuner) No
5.2  Sound Sound
5.2.1 Sound Mode Standard/Music/Movie/Sport/User
5.2.2 For personal mode:Treble/Bass/Balance Balance
523 Surround Yes
5.2.4 Equalizer 120HZ/500HZ/1.5KHZ/5KHZ/10KHZ
5.2.5 Audio Output Power 8W + 8W
5.2.6 NICAM Yes
5.2.7 A2 Yes
5.2.8 BTSC(MTS) No
5.3 Teletext Teletext
531 FLOF/TOP No
5.3.2 Memory Page No
5.3.3 Character Language No
5.34 Teletext Level No
Program Managemen
54 ! Program Management
5.4.1 V-Chip No
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5.4.2 Parent Control(Child Lock) Yes
5.4.3 Closed Caption No
5.4.4 Subtitle Yes
545 EPG Yes
5.4.6 Channel list Yes
5.4.7 Faivorate Channel List Yes
5.4.8 Channel Editor Yes
5.4.9 On/Off timer No
5.4.10 Sleep timer Yes
5.4.11 Channel Swap timer No
5.4.12 Blue Screen No
5.5 AC Input AC Input

5.5.1 AC Input Range 110~240V
5.5.2 AC Plug Type Chile_Bolivia:VDE;Peru:UL;Argentina:IRAM
5.5.3 AC Cable Length 1.5m
5.5.4 Power Consumption TBD
5.5.5 Standby Power Consumption FAREHLNT 0.5W, IR T 2W
5.6 HDMI HDMI

5.6.1 CEC Yes
5.6.2 ARC Yes
5.7 iSoftware Update Software Update

5.7.1 By USB Yes
5.7.2 By Internet Yes
573 Internet Auto search No
5.7.4 By Over-Air No
5.7.5 By other Service Port No
5.8 PVR PVR

5.8.1 By External USB or HDD Yes
5.8.2 Built in HDD No
5.8.3 Time Shift Yes
5.9 OSD Lauguage OSD Lauguage
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5.9.1 0OSD Lauguage English, Spanish, Portuguese
5.10 USB File System USB File System
5.10.1 FAT16 Yes
5.10.2 FAT32 Yes
5.10.3 NTFS No
5.11 :Middleware Middleware
5.11.1 MHEG5 NO
5.11.2 Ginga Yes
5.11.3 MHP No
5.11.4 Hbb TV NO
5.12 Wifi Wifi
5.12.1 Wifi Dongle No
5.12.2 Wifl Built in Yes
5.13 OS&Apps OS&Apps
5.13.1 Web OS No
5.13.2 Preset Application Yes
HomePage Preset Application Content (Vie| Netflix. YouTube. Yahoo Weather. Facebook
5.13.3 tnam) + Twitter. Browser. globo play. ScreenCast.
(Preset applications may change) Mediaplayer. LiveTV
5.13.4 HomePage Weather Content /
Terminals Configurati
¥ on
Teminal Direction (Si
6.1 ide and Bottom & Si Side
de and Rear)
6.2 Wifi Wifi Built-in
6.2.1 Tuner 1 Side
6.2.2 Composite 1 Side
6.2.3 Full Scart No
6.2.4 Half Scart No
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6.2.5 Component No
PC input with 3.5mm mini jack audio inp
6.2.6 No
ut
6.2.7 HDMI 3 Side
6.2.8 usSB 2 Side
6.2.9 LAN 1 Side
6.2.10 Cl Slot No
6.2.11 CA Slot No
6.3 Output Output
6.3.1 Video Output No
6.3.2 Audio Output (Fixed & Variable) No
6.3.3 Digital Audio Output (Coaxial & Optical) 1 optical
6.3.4 Earphone No
Diagram of Teminal
6.4 /
Configuration
7 Mechanical Spec
7.1 Cabinet Cabinet
7.1.1 Cabinet color For front back stand /
Operation Keys / To
7.1.2 Yes/No
uch sensor
7.1.3 IAC Power Switch Mechanical power switch No
7.1.4 LED Indicator Power on (Green) No
7.1.5 Power on / Standby (Green / Red ) Yes (Green / Red)
Power on / Standby / Recording(Green /
7.1.6 No
Red / Orange)
Program Timer / Recoding (Green / Red)
7.1.7 No
7.1.8 On Timer or Program Timer(Green) No
7.1.9 Logo Style Silk Printing / SUS Badge (inlet type) TBD
7.1.10 Stand Type Tilt / Swivel No
Dimension & Stuffin
7.2 Dimension & Stuffing
g
7.21 Size (with stand)( mm ) TBD
7.2.2 Size (without stand) ( mm ) TBD
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7.2.3 Package Size (with stand)(mm) TBD
7.2.4 Net Weight(Kg) TBD
7.2.5 Gross Weight TBD
Loading quantity (20GP/40GP/40GP) with
7.2.6 TBD
pallet
Loading quantity (20GP/40GP/40GP) witho
7.2.7 TBD
ut pallet
7.2.8 Stand build in Packing Box TBD
Requested Certificati
¥ on
8.1 CB Yes
8.2 iCE No
8.3 UL No
8.4 EMC Yes
8.5 {FCC No
8.6 HDMI Yes
8.7 USB No
8.8 Cl+ No
8.9  Dolby Yes
8.10 DOLBY + Yes
8.11 Dvix Hometheatre No
8.12 DviX HD No
8.13 DviX+HD No
8.15 ICTS No
8.16 Wifi No
8.17 MPES No
8.18 iEnergy Star No
8.19 DTS TruSorround Yes
8.20 EWS No
8.21 DTT No
8.22 INBTC No
8.23 CAST TV No
8.24 Netflix Yes
8.25 Youtube Yes
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8.26 MS12 Yes
8.27 HbbTV No
8.28 RED No
Digital Right Manage
ment
9.1.1 DRM Widewine YES
9.1.2 Playready YES
10  Accessories
10.1 Remote Controller Remote Controller
10.1.1 Type No. HS-6730J-00
10.1.2 Battery Yes
10.1.3 Q. Manual and Language(for Skyworth) TBD
10.2 Instruction Manual Instruction Manual for ODM/OEM
10.2.1 Paper size TBD
10.2.2 Printing Color TBD
10.2.3 Languages (Refer to Sales Country Sheet) TBD
10.2.4 Total Pages TBD
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2. Overview of the

Swinf
Vbbb

terminals configuration

T
JEclggr
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3. System Block and Power

POWER SUPPLYER

HDMI*3

USB*2

AV (Composite) IN

LNA

RF (ATV&DTV)

Tree

DDR3*2

EMMC &NAND

EEPROM
(OPTION)

WIFI model

PANEL

UHD

Amplifier

EAHES

SPDIF

IR, LED&KEY

MSD6683

; svsTam sock
2 T

B
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358 VDDC
120mA
7 ' DVDD_ DDR
3750 [Tz ] +0. 95V_VDDC
200mA
(61) AVDDL_HDMT
(4045MA) -
225mA
AVDDL_MOD
95MA MSHE103A +0. 95V_VDDC_CPI . 0
54 15(1[&1)05\ 0. 95V_VDDC_CPU 1.0A 2 oo
~ (1)
295m/
295m | \vob_oR B
250m
AVDD_DDR A
205MA MP1652 +1.5V_DDR 500mA
- o > 600mA | gxr-poks
- (1395mA) 50mA
AVDD_DDR
200mA
AVDD_DRAM
88mA
AVDD_USB
1O | \vob_NobIE
+3.3V_Standby 150mA —
- AVDD_EAR33
6150 WP1652 (1900mA) (470mA) o
5
(20) T SLandDy AVDD33_ADC
20mA
(470mA) ’“ AVDD_DADC
16. 5mA
AVDD_AU33
10mA
AVDD_DVPLL
50mA
VDDP33
11mA
AVDD LPLL
50. 4mA
(830m4) +3.3V Normal +3.3V Normal 22T | AvDD3PS MHL3
| - 90mA
(830m) AVDD NOD
55mA
AVDD_PLL
5mA —
AVDD_EMMC_PLL
20mA
VDDP_3318
3 1A
00 Lo 3y T Tuner
1501
+3.3V_S2
100mA i B}
BL1117 120X VDD NOD_VTERM
BLINIT 120X || eliC
(600m4)
e
Option
+12V_PWR B 100md 1.5y powcta
7w [TWPTesr ] sV sTB 51 orme 1 -
+5V_USB
l—l 300mA B
+5V_DVB-T2

+12V_PWR

soom [ ————]
RT5047GSP

+12V_PWR | |

500mA
LNB_POWER

+12V_PWR
1200m [ ]
:
1. 6A

1200mA
+12V_Panel
| 12

(EERIEMT, TBOKJE RER TS 2 F A )
4. Wiring Diagram

(EORIEMT, BOKJRREE TR T A 0T
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POWER BD

I L2V

2 | 3p_EN

3 L2y
L2V
3 12V

i 12V

G ] 'Sh

Lo ke

11 [Hi]

12 | FOSER_ON
13| DIM_FW
11| BL_ON

PANELT-COMN

Pl

5| \Div SRl =il (5] FE 1.-![!\-1 =

i (=1
23 B
] |
CH1 1 e
33 L4
L] 1av 23 [P, 50
e e 34 |FAREL T
& i % i o
3 12v & NC
| m... B
3 [r 2]
3 -] o]
LTa] i)
] ul os
T iz [ )
[
L]
4
1il
11
12 | POKER_OM
13 | [FIW_FEY
14 BL_ O

POO3 IR BD
I i I S
2 Ik 2 IR
4 (Nl A 3 GH0
1| LED_ QT | LED_GLIT
i L A i
L] Ml b M
POOZ KEY BD
1 KEY BEY
2 LD GND
PE0E WIFI BD
WIFICTL 1| WIFICTL
LRl 2 (i
[+ 4 [
[ -
WIF1_a¥ A | WIF1_AY¥

PO2A

ROLT+

ROLT
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5. List of key parts
(=8B AN R 20 R B B )

Supplier Description Type/Model Material Name
MPS 2A 18V _STEP DOWN CONVERTER MP1652GTF-Z DC-DC Converter
MPS 3A 17V _STEP DOWN CONVERTER MP1653GTF-Z DC-DC Converter
AOZ 6A SYNCHRONOUS BUCK REGULATOR A0Z2152EQI-30 DC-DC Converter
MTK POWER MANAGEMENT MSH6103A DC-DC Converter
JINGYANG 1A ADJUSTABLE LDO JY1117EA LDO
BELLING 1V2/1A BIPOLAR REGULATOR BL1117C-12CX LDO
TOSHIBA 4GB EMMC FLASH THGBMNG5D1LBAIL EMMC
HYNIX 128M*16 DDR3-2133MHz H5TQ2G63GFR-TEC DDR3
SILICON DIGITAL AND ANALOG TV TUNER SI12151-A10 Silicon tuner
TEXAS DIGITAL INPUT AUDIO POWER AMPLIFIER TAS5733LDCAR AUDIO AMPLIFIER
MTK DTV_PROCESSOR MSD6886NQHAT-8-00GN | SOC
FUDANWE 1.7V-5.5V 32K BIT EEPROM FM24C32D-SO-T-G EEPROM
MATSUKI P-CHANNEL MOSFET ME9435A SWITCH
ADVANCED | -30V/-3.6A POWER MOSFET AP3P08ON POWER SWITCHES
MTK WIFI 2T2R SINGLE CHIP MT7603UN WIFI CONTROLLER
xinggin POWER THERMISTOR 5 OHM SCK10054LBY502 THR
NEW FUTUR
c VARISTOR 680V NFC10D681K TNR
XC FUSE 3.15A/250V FUSE
XC FUSE 2A/250V FUSE
Lianfeng SWITCHING TRANSFORMER BCK-30-L02653 TRANSFORMER
skyworth AC LINE FILTER SKY-LCO-1408D FILTER
jingshi AC LINE FILTER JLB10132 FILTER
liuhe AC CAPACITOR 470NF AC275V CAP. 470NF AC275V AC CAPACITOR
kunshanwans CT7-Y1-250V-08B-B-101K

SAFETY CERAMIC CAP. 100PF AC250V Y-CAP.
heng 13BH
02 SMD IC 0Z9902DGN-A-0-TR 0Z9902DGN-A-0-TR Back light IC
INFINEON SMD IC IDP2308 AC-DC IC
A1 SMD IC AS431AHM 431
BRIGHT LED | IC BPC-817C PHOTOCOUPLER
Jilin_huawei SMD SCHOTTKY DIODE MBR2045S 45V/20A DIODE
GOODARK SMD SCHOTTKY DIODE 150V/10 DIODE
Jilin_huawei SMD TRANSISTOR 600V/15A MOS
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AOS SMD TRANSISTOR AOD9N50 MOS

AOS SMD TRANSISTOR AOD256 MOS

6. IC General Description
(& BGHS 7 0 85 J5 A ) 1C, #UOCHE N2, AN ERA AUAS TooRG I, AR 250, KGR ETH
RITE T, =& —WREEEMNBIE IC FEE 1C M/4H)

6.1 Main IC: MsD6886NQHAT-8-00GN

Key features includes,
1. High performance Multi-core CPU and GPU
2. 3D Formatter Engine
3. A Multi-Standard A/V Format Decoder
4. The MACE-PROY Video Processor
5. Home Theater Sound Processor
6. Internet and Variety of Connectivity Support
7. Peripheral and Power Management

CVESYC
Input

Compunent
Amubog lnpui

HDAI
Topul

i o Audio o SPOIF Ot IS
Demod ADAC L A3
= »| AudioDSP |—» “;‘,‘F" s Audio DAC >
Audio | Audio
R 1 Impur
Ao
Input - Sihbit
D3
In

6.2 POWR IC
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Pin Function
Pin Definitions and Functions

Table 1

Ggbo— ('O | FOHSGD
cso |2 15| COHSVCC
vVCCcmd (s 14| CTOHSGND
GNDIT |4
ZCcDbO] |s
vs (e

12| EOGD1
1| EOCSs1
10| TOHBFB
HvVO (s o| EOMFIO

IDP2308

Symbel

Fin

Type

Function

GDO
(PFCGD)

1

0

Gate Driver Output 0 (PFC Gate Driver)
Qutput for directly driving the PFC PowerMOS, The default peak source
current capability is 156 mA and the peak sink current capability is 200 ma.

€S0
(PFCCS)

[

Current Sense 0 (PFC Current Sense)

Pin C50 is connected to an external shunt resistor and the source of the FFC
PowerMOS,

ViCC

7]

Positive Voltage Supply
IC power supply

GND

Ground
IC ground

ZCD

Zero Crossing Detection
Pin ZCD is connected to the auxiliary winding of the PEC choke.

Vs

Voltage Sensing
Pin V5 is connected to a high ohmic resistor divider for directly sensing the bus
voltaze,

High Voltage Input

Pin HV is connected to the AC input via an external resistor and 2 diodes. There
is a 600 V HV startup-cell internally connected thatis used for initial VCC
charge. Itis also used to discharge the x-capacitors of the EMI network.
Furthermere sampled high voltage sensing is supportad for
brownin/brownout detection.

MFIO

MFIO

Pin MFIO provides a half duplex UART communication 10 interface for
parameter confizuration. It also can be used for PFC output redundant over
voltage protection. In that case it is mandatory to use a BS5127 transistor as
shown in Figure 1 and the described in section 4.4.3.4.

HEFE

Half Bridge Feedback
Pin HEFE is connected to an optecoupler for the feedback path to control the
LLC switching frequency.

Symbol | Pin

Function

cs1 11
(HBCS)

I Current Sense 1 (Hallf Bridge current Sense)

Pin C51 is connected to an external shunt resistor and the source of the
PowerMOS in the half-bridge stage.

GD1 12
(LSGD)

o Gate Driver Output 1 (Half Bridge Low Side Gate Driver)

Qutput for directly driving the lowside PowerMOS in the half-bridge. The peak
source current capability is 120 maA and the peak sink current capability is 500
i

HIGND | 14

G High side Ground

Ground for floating high side driver

HSVCC |15

P High side VCC

Power supply of the high side floating driver, supplied via bootstrap

H3GD 16

[o] High side floating Gate Driver

Output for directly driving the high side PowerMOS in the half-bridge. The
peak source current capability is 0.52 A and the peak sink current capability is
1.3 A Refer to item 4.4.9 for more details.

6.2 back light IC
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A UVLS RTN |16
—2— vCccC DRV i
—3— ENA GND i
= 1 VREF ovP 13
—5— RT 1sw l
—6— PWM PROT L
—7— ADIM ISEN ﬂ
_8— TIMER SSTCMP 9_
Pin Function
Name Pin No. 1o’ Description
UVLS 1 I Power line under-voltage lockout detection.
VCC 2 - Input power for controller and internal MOSFET driver.
EMNA 3 | ON/OFF control for the controller
VREF 4 o Reference vaoltage
RT 5 e Resistor to set operation frequency and master/slave mode
FPWM 6 I PWM dimming control signal input
ADIM T 1 Analog dimming control for the controller
TIMER 8 1] Capacitor setting shutdown delay time
SSTCMP 9 o Connect resistor and capacitor to set soft start and compensation
ISEN 10 1o LED current sense input for channel
PROT 11 1o Gate of internal LED current switch
1SW 12 | MOSFET current sense pin
OvP 13 I Cutput over-voltage protection sense
GND 14 - Ground of IC
DRV 15 9] Power MOSFET Drive output of channel
RTN 16 O Drain of internal LED current switch

5.2 Amplifier: TAS5733LDCAR
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Simplified Block Diagram
DVDD AVDD PVDD
P"""e(’r;g'xese' Internal Regulation and Power Distribution |-> Internal Voltage Supplies
ME%K Momlm:g ‘ Digital to PWM Open Loop Stereo . DCA Pa?kage
Converter Stereo PWM Amplifier 48-Pin HTSSOP With PowerPAD™
— Serial Audio Port GRel Sensing & Protection AMP_OUT A Top View
(SAP,
LRCK p— ;a(e N D'\;glla\ Audio Sacmple Rae | | || 2cnpwm || | Fedhbterice WIS BstrRP 8 {1 O 48 |- BSTRP_C
o | M R o e [ L L s =58 aESaeans
SDIN PLL Holsey Sheping Output Current e prES e
AMP_OUT C AMPOUTA CIde [===—=—=——— | ——
m B TS T R
BSTRP_A CT9 ] | 40 1T/ BSTRP_D
SSTIMER [T 10 ] | 39 T GVDD_REG
PBTL T 11 ] | 38 [T AVDD_REG
NC 1412 | | 37 NC
NC CT13 | | 36 [T NC
PLL GND 114 | | 35 [T AGND
PLL_FLTM 115 | | 34 T/ DGND
[ ntemal Regiteristate Machine nterace e et | | = oo
2 2l el 25T
s i SE=t
OSC_GND 122 27 .13 SDIN
'] 17 DVDD_REG [T123 26 [T SCLK
SCL SDA DRSD PDN RST PON ) 2¢ 25 =T33 LReLk
Pin Functions
PIN 1
TYPE" DESCRIPTION
NAME NO.
Dual function terminal which sets the LSB of the I°C Address to 0 if pulled to GND, 1 if
ADR/FAULT 19 DI'DO pulled to AVDD. Also, if configured to be a fault output by the methods described in the
Fault Indication section, this terminal will be pulled low when an internal fault occurs.
AGND a5 p Ground reference for analog circeuitry (NOTE: This terminal should be connected to the
system ground)
AMP_QUT_A 6
2
AMP_OUT_B 3
. AD Speaker amplifier outputs
AMP_OUT_C
47
AMP_OUT_D 43
AVDD 18 P Power supply for internal analog circuitry
AVDD REF 17 p Internal power supply (NOTE: This terminal is provided as a connection point for filtering
- capacitors for this supply and must not be used o power any external circuitry)
Voltage regulator derived from AVDD supply (NOTE: This terminal is provided as a
AVDD_REG 38 P connection point for filtering capacitors for this supply and must not be used to power
any external circuitry)
BSTRP_A 9
BSTRP_B 1 P Connection points to for the bootstrap capacitors, which are used to create a power
BSTRP C 48 supply for the gate drive for the high-side device
BSTRP_D 40
DGND 34 p Ground reference for digital circuitry (NOTE: This terminal should be connected to the
system ground)
DVDD 33 P Power supply for the internal digital circuitry
Voltage regulator derived from DVDD supply (NOTE: This terminal is provided as a
DVDD_REG 23 B connection point for filtering capacitors for this supply and must not be used to power
any external circuitry)
Voltage regulator derived from PVDD supply (NOTE: This terminal is provided as a
GVDD_REG 39 E connection point for filtering capacitors for this supply and must not be used to power
any external circuitry)
LRCLK 25 oI Word select clock for the digital signal that is active on the input data line of the serial
port

(1) TYPE: A = analog; D = 3.3-V digital; P = powerfground/decoupling; | = input; O = output
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Pin Functions (continued)

PIN
TYPE" DESCRIPTION
NAME NO.
MCLK 20 Dl Master clock used for internal clock tree and sub-circuit/state machine clocking
12
13
NG 30 p MNot connected inside the device (all "no connect” terminals should be connected to
system ground)
36
ar
Ground reference for oscillator circuitry (NOTE: These terminals should be connected to
G oD = " the system ground)
Connection point for precision resistor used by intemnal oscillator circuit. Details for this
Ul RES ol 52 resistor are shown in the Typical Applications section
Places the power stage in ETL mode when pulled low, or in PBTL mode when pulled
PBTL 11 Dl high
PDN 24 DI Places the device in power down when pulled low
PGND . Ground reference for power device circuitry (NOTE: This terminal should be connected
44 to the system ground)
45
PLL_FLTM 15 AD Negative connection point for the PLL loop filter components
PLL_FLTP 16 AD Positive connection point for the PLL loop filter components
Ground reference for PLL circuitry (NOTE: This terminal should be connected to the
PLL_GND 14 P system ground)
7
PVDD a1 P Power supply for internal power circuitry
42
RST 3 Dl Places the devices in reset when pulled low
SCL 29 DI I*C serial control port clock
SCLK 26 Dl Bit clock for the digital signal that is active on the input data line of the serial data port
SDA 28 DIIDO I*C serial control port data
SDIN 27 Dl Data line to the serial data port
Connection point for the capacitor that is used by the ramp timing circuit, as described in
S 0 ALl the SSTIMER Pin Functionality section
TEST 32 = Used by TI for testing during device production (MOTE: This terminal should be
connected fo system ground)
Exposed metal pad on the underside of the device, which serves as an electrical
PowerPAD o p connection point for ground as well as a heat conduction path from the device into the
board (MOTE: This terminal should be connected to ground through a land pattern
defined in the Mechanical Data section)

(2) Although these pins are not connected intemally, optimum thermal performance is realized when these pins are connected to the ground
plane. Doing so allows copper on the PCB to fill up to and including these pins, providing a path for heat to conduct away from the
device and into the surrounding PCE area.

5.3 RF controller: si2151-A10
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Features
B Wordwide hybrid TV tuner B Best-n-class reabkworld reception
s Apalog TV: NTSC, PALISECAM « Lowest phase noise
e Digital TV: ATSC/OAM, DVE- ® High Wi=Fi and LTE immunity
TATIC2!C, ISDE-T/C, DTMB B Low power consumption
s 1.7 MHz, 6 MHz, 7 MHz, 8 MHz, and e 3.3V and 1.8V power supplies
10 MHz channel bandwidths « Integrated 1,8V LDO for 3,3 V single-
s 421002 MHz frequency range supply oparation

m Industrydeading margin to AT4,
MorDig, DTG, ARIB, ENS5020,
OpenCable™ DTMB 3x3 mm, 24-pin QFN package

m Lowest BOM for a hybrid TV tunar RoHS compliant Ordering Information:
« Mo balun, 3AW filkers, or external See page 26.

inductors raquirad
# Increased ESD protection on 4pins

Integrated power-on reset circuit
Standard CMOS process

Pin Assignments

Applications
B Hybrid 1/2-NIM tuner module B Hybnd PYR and BDR recorder - -
m DTV (Integrated Digital TV) m PC-TV accessories HhE 8 5 a =
m Hybrid terrestrial and cable STB b A bt ST

RF_REFWS Mol (17 (18] |18 [14] 13
Description RFg (20 [12] xour

@D [ 21 [F1]uFe
The S5i2151 is Silicon Labs' sixth-generationr hybrid TV tuner supporing all = e GHD (7] uF N
worldwide terrestrial and cable TV standards. Reguinng no extemal balun, SAW = PAD -
filters, wirewound inductors or LNAs, the Si2151 offers the lowest-cost BOM for a ADCE | 23 [ vooH
hybrid TV twner. Also included are an integraled power-on resel cirouil and.an CPity | 18] o []ano
option for single power supply operation. As with prior-genaration Sillcon Lahs TV = (2] [3] [4] [2] 5] 7] voro
tuners, the 5i2151 maintains very high linearity and low noise 10 deliver superiar = = g =
picture quality and a higher number of received stations when comipared to othar E ﬁ ;é § ;‘. &
.

silicon tuners. The S5i2151 offers increased. immunity o WiR and LTE
interferance, eliminating the need for external fillering. For the besl pedormance
with next-generation digital TV standards, such as DVB-TR/C2, the Si2151 Patents pending
delivers industrydeading phase noise perfarmance.

Functional Block Diagram

Si2151 : Batc  —
= PGA - - i -
avc [ osp [ o4 . DEMOD
ANTENNA I 22 Mol
INFUT i A E ..;"j a
FILTER
® = PGA anc [ - ] -,.,,hEF____.DE"UE
[ L2 T
RF 2 F SDA
poe || 990 1 nee LOWFN
2= | [sc av
v %  : g = Sal
i FREQ SE ||aoom
___1.11_;11:_ fiay| ‘20 | | 7] 05 % =

O07WLX

.y

=
IPLY
Lr0X
=
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Table 13. Si2151 Pin Descriptions

Pin Number{s) Name Vo Description
1* GRIOZ 110 General purpose input/output #1
2 SDA (8 I°C data inputioutput
3 SCL | I2C clock input
4* AGC2 | LIF output amplitude contral input #2
g5 AGCH | LIF output amplitude contral input #1
6 GMD Ground
7 VDDL s Low supply vollage, 1.8V
(leave caps connected for single supply case)
a GND s Ground
9 WODH = High supply voltage, 3.3 W
10 LIF_M o Megative LIF differential output to SoC or DTV/ATY demodulator
11* LIF_P 0 Positive LIF differential output to SoC or DTW/ATY demodulator
12 xOuT 8] Clutput reference clock to secondary tunar or-receiver
13 XTAL_I | Crysial pin 1 (or RCLE input driven by XESUTof another tuner or
receiver)
14 XTAL O O Crystal pin 2 {leave floating if XTAL |15 ariven by XOUT of another
funer crreceiver)
15 VDDH S | Hign supply voltage, 3.3 V
16 GND Ground WY
17 VDDH High supply vallage, 3.5V h
18+ NC NC Mo connect
19 RF_REF O |RF reference voltage output
20 RF_IP | RF loput {positive)
21 GND s Ground
22 RF_IN I |RF input (negative)
23 ADDR | I°C address select
24* GPIC1 1o General purpose input/output #1
*Note: Fin should be left floating if unused,

5.4 DDR H5TQ2G63GFR-TEC
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Description

The H5TQ2G83GFR-xxC, H5TQ2G63GFR-xxC,H5TQ2GB3GFR-xxI, H5TQ2G63GFR-xxI, H5TQ2G83GFR-
xxL, H5TQ2G63GFR-xxL, H5TQ2G83GFR-xxJ,H5TQ2G63GFR-xx] are a 2,147,483,648-bit CMOS Double Data
Rate III (DDR3) Synchronous DRAM, ideally suited for the main memory applications which requires large
memory density and high bandwidth. SK Hynix 2Gb DDR3 SDRAMSs offer fully synchronous operations ref-
erenced to both rising and falling edges of the clock. While all addresses and control inputs are latched on
the rising edges of the CK (falling edges of the CK), Data, Data strobes and Write data masks inputs are
sampled on both rising and falling edges of it. The data paths are internally pipelined and 8-bit prefetched
to achieve very high bandwidth.

ORDERING INFORMATION
Part No. Configuration Power Consumption Temperature Package
H5TQ2GB3GFR-*xxC Commercial
Normal Consumption
H5TQ2GB3GFR-*xxI Industrial
256M x 8 78ball FBGA
H5TQ2G83GFR-*xx] (IDD6 Only) Industiral
H5TQ2G63GFR-*xxC Commercial
Normal Consumption
H5TQ2G63GFR-*xxI Industrial
128M x 16 96ball FBGA
H5TQ2G63GFR-*xx] (IDD6 Only) Industrial
* xx means Speed Bin Grade
OPERATING FREQUENCY
{S;F:::: Frequency [Mbps] G
(Marking) | CL5 | CL6 | CL7 | CL8 | CL9 | CL10 | CL11 | CL12 | CL13 | CL14 {GLRCOARE)
-H9 667 | 800 | 1066 | 1066 | 1333 | 1333 DDR3-1333 9-9-9
-PB 667 | 800 | 1066 | 1066 | 1333 | 1333 1600 DDR3-1600 11-11-11
-RD 800 | 1066 | 1066 | 1333 1333 1600 1866 DDR3-1866 13-13-13
-TE 800 | 1066 | 1066 | 1333 | 1333 1600 1866 2133 (DDR3-2133 14-14-14

* Notel: In case of 1.5V P/N (H5TQ2G8(6)3GFR), -RDC covers Lower speed of -PBC and -H9C
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x8 Package Ball out (Top view): 78ball FBGA Package

| 1 | 2 | 3 | a5 ] 6| ¥ | 8 9
A VSS VDD NC NUITDQS VSS VDD A
B VSS vssQ DQo DM/TDQS vssa vDDQ B
[ vDDQ DQz2 DQs pQ1 DQ3 vssQ c
D VsSsQ DQ6 Das VDD Vss VssQ D
E VREFDQ vDDQ DQ4 pQ7 DQs vDDQ E
F NC vSs RAS CK vss NC F
G oDT VDD CAS CTK VDD CKE G
H NG cS WE A10/AP za NC H
J VSS BAD BAZ NC VREFCA VSS J
K VDD A3 A0 A12/BC BA1 VDD K
L VSS A5 A2 A1 Ad vss L
M VDD A7 A9 A11 A6 VDD M
N vSS RESET A13 Al4 A8 vss N

1 2 3 A 8 9
133 7 89

A | OOO OO0

B | O0OO 000

C OO0 O00

p | OOO OO0

E 000 000 (Top View: See the balls through the Package)

F OO0 OO0

G | OO0 OO0 O Populated ball

H O O O O O O -+ Ball not pOpU|E!tE‘d

J OO0 ONOR®

K1 O0O0O OQ0O0

L 0 OO0

M1 OO0 O0O0

N OOO 000

AC & DC Operating Conditions

Recommended DC Operating Conditions
Recommended DC Operating Conditions

Rating
Symbol Parameter Units Notes
Min. Typ. Max.
VDDQ Supply Voitage for Output 1.425 1.500 1.575 v 1,2
Notes:

1. Under all conditions, VDDQ must be less than or equal to VDD.
2. VDDQ tracks with VDD. AC parameters are measured with VDD and VDDQ tied together.
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5.5 EMMC: THGBMNGS5D1LBAIL
4GB THGBMNGSD1LBAIL
INTRODUCTION

THGBMNGSD1LBAIL is 4GB density of e-MMC Module product housed in 153 ball BGA package. This unit is utilized
advanced TOSHIBA MAMND flash device(s) and controller chip assembled as Multi Chip Module. THGEMMNGSD1LBAIL
has an industry standard MMC protocol for easy use.

FEATURES

THGBMNGSD1LBAIL Interface
THGBMNGSD1LBAIL has the JEDEC/MMCA Version 5.0 interface with 1-U/0, 4-1/0 and 8-1/0 mode.

Pin Connection
P-WFBGA153-1113-0.50 (11.5mm x 13mm, H0.8mm max. package)

*  OOOOE®®EOOOOOOE

I OlOOOICICCIOOOOOIDO

2 O®EO®EEEEE®EE
©©E &

"

@

v WP @000 W
@ ©® W

Top View Sﬁ @>{>@9

B @ ® W&
o @wWe

D @606
QOO e el
BIODIBIB]*]

@O ®®WEEEE® @
(19 (9 (49 49 (9 (19 (19) (9 49) ) () () o) o)

. B C 4] E F G H J K L M N P

®
®
®
®®
®
®
®
®
)

Pin Number Name Pin Number Name Pin Number Name Pin Number Name
A3 DATO cz VDDi J5 Vas M4 VecQ
Ad DATY Ca Ves0) J10 Veo M5 Wss0
A5 DATZ C& VeoQ K5 RST_n P3 Vool
AB Vss Ef Ve K& = P4 Wes0
B2 DATS ET Vss K% Veo P5 WeoQ
B3 DAT4 F5 Ve M4 VecQ P& Wss0
B4 DATS G5 \sg M5 CMD
B5 DATE H5 DS Mé CLK
B6 DAT? Hi0 Vas N2 Ves0

NC: Mo Connect, shall be connected to ground or left floating.
RFU: Reserved for Future Use, shall be left floating for future use.
VSF: Vendor Specific Function, shall be left floating.
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Part Numbers
Available e-MMC Module Products — Part Numbers

TOSHIBA Part Number Density Package Size

NAND Flash Type Weight

THGBEMNGSD1 LBAIL 4GB 11.5mm x 13mm x 0.8mm{max)

1 x 32Gbit 15nm 0.18g typ

Operating Temperature
-25°C to +85°C

Storage Temperature
-40°C ta +85°C

Performance
X8 mode/ Sequential access
Typ. Parformanca
Interleave Frequency [MB/sec]
TOSHIBA Part Mumber | Density MAMD Flash Type Oussation Mode VeeQ
Read Write
1.8v 45 14
E2MHz/SDR
33y 46 14
1.8v B8 14
THGEMNGSD1LBAIL 4GB 1 x 32Gbit 15nm 52MHz/DDR
Interleave 3.3V B8 14
HS200 1.8v 152 14
HZ400 1.8v 152 14
Power Supply
Vec= 27V to 3.6V
VeeQ = 1.7V to 1.95V/ 2.7V to 3.6V

7.Software Upgrade

U FL36AE AV SCZE R USB [, BB E3HE1E setup——>software update, Ml#sEHTFALE R
WO, THRINEIZ) 8 b A, THOEER. o o o !

8.Setting Hotle Mode Menu

e
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9. PCB Silkscreen
(R RIRTOINE S5 22 B, B 2
9.1 Silkscreen top

9.2 Silkscreen bottom

10.Schematic Circuit Diagram
(BRTEM, BOKEREBTE R T H CF)
Page1 Power Circuit

+12V_NOR§5+5V_STB VDDC Power

ML EIRER. 2

[N

aEmTE aeeummon,
FEREALATEE

& 2 )
AU EAT R A, AR /S, A

ERIE

Vout=0.8x (1+ (R1/R2))

VDDC_CPU

+12V_NORE£+3.3V_STB +1.2V_MOD_VTERM

BADHEBSORE, SORERERS Vout=1.25x (1+ (R2/R1))

N it Lo HAARTAT

!

N ]
AR TR

Vout=0.8x (1+(R1/R2))

DDR Power

1.8V_EMMC +5V_Normal

e

Vout=1.25x (1+ (R2/R1))
o RS, 50 RIS S AN HTT
b, S R T NI R2=R2P54
A,
. R1=R2P524R2P53
SRIMEE BRERREEARSNEN, BRES
Vout=0.8x (1+(R1/R2))
+3.3V_Normal Test Point & MARK

POWER_CONNECT
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Page2 Amp

Amplifier Circuits TAS5707

+3.3V_Normal 600/100MHZ a4 o
O—FBOAFE— ——— 0:i3.3v_AMP
FOA3
+ 1
F5A L32V 33 AMP
+12V_PWRO——— DD_AMP
C3A; c1A22
4.7u 100nF 22uH
10V 50V LOAd R+
» C1A27 C3A A R
2 1000F 1F | cand I L3
MP_SCL Q. 4 I S\ T0nF T COAt 22uH ClA28| | C1A24
AMP_SD, ROAG 470 N T 50V 10nF 470nF 470nF
12SOUTA DATA — 3 I 50V ROAS ROAY 50V
12S0UTA BCLK 9 220 220
lesouTA ws | ==
Coab Con I H‘ i VDD_AMP
228" 22 CoA13 coado
sov| sov| I | NN} 330pF 330pF
Xxz<JgEL0008 000000 50V 50V
3050088682285 Z2 2 |
TASS! CAR uoaﬂwgm Go ) () CEOA1 = 1l
& 280”2 Hz0022 00558 h +|_220uF i
1 33E c1A0 <o
2B 100n|
EH 50V
R6A12 on ] )
o0 &28 559
$ —
800 P
[D>wmu 56250 VDD_AMP
22383= 22z2a8 a0y
T I
AMP_PDN# L J oox«ql s
12SOUTA_MCLK T 1000
C2A0
+3.3V_AMP s0v
R
1 10a7 L
el 22uH
= L0 L
+3.3V_AMP E 1 22uH
ol c1A20 Ci1A23 CoAB
A.7nF
coA2 1A25 50V
R5A4 4.70F . ROA2 ROA2
NC/47KQ 10v hoonF  coa7 [ ROA16 220 220
oV 47nF 4700
Y
= = = COA33) COA39)
330p! 330p]
COAS 50V 50V
470F ROA24
50V 4700 = =
I2S for Amplifier
T r—r
12C_SCL
AMP-MUTE
>> AMP_RESET
0C_MCLK_ OUT 12S0UTA_MCLK
O To—SOC BCIK QUT 12SOUTA_BCLK
AUWS OU WS OUT Ry 20 1250UTA WS
'AUSD_OUT—SQC DATA OUT R0A4 —P20 12SOUTA_DATA
EFREE
+3.3V_AMP
+3.3V_AMP
R1A31
47KQ
R1A2
10KQ
AMP-MUTE R1A12— {000 AMP_PDN# R1A18
12 & — AMP_RESET — AMP_RST#
47KQ
RIA1
10KQ

R6A09
47KQ
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Page3 Memory

—cMMC ELASH

5. 0¥J5EM4 . 417
4 GByte

XU EITEMstar /53 _EiENC

POWER

ROMO{EFES 0T E{4, {E10K-100K
R34 511515 FANC
C

1uF

COMBTERIZLIRIEST
HHTEE

NF_VDD.

ﬁ%nwu

38K bk

355

NE.DS

3ok

3 i“

_voD_IF

[EE3

_POWER

IXPUAFEMstar /s EIENC !

1.8V Nomal

R3M1EA100K

ey Z

aru
RFU: Resroved For fulure

TS T4.5155. 000
R O RS AR

Vendor [ Ver4.51] Ver 5.0
SUMSANG| ¥ J
Toshiba v v
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' HENRE: MTMstarfT=RINF-DERTBRETIBS. CSM MBI ALER,

bR (G1. F2, E3. D4#BNC)

INE cLc ek KNANDREZ
N cup Eunc.cup N
NE Enmc.RST R
Rawe
s
RO,

10K

GND Guard

POWER

+1.8V_Nomal
NF_VDD_IF

“33VNomal  INF_POWER

ce e

2 oy | 1oy
hobt
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Page4 USB_HUB

WIFIPOWER

WIFIVCC

BT wase
FRnE s Standbg

ESD
USB ESDA BREER  <20F

BLwake
WOLRes®: 0.1 D3t i oEY WK T
£l ooz e V2,51, stan
WowAwoL (ool m2u3 — 1000 i = = sV_standby
OO T WaKE T molzs— Noitoae A
32 Wt vee
WiFLDp  ((_WIELDP uss op . +3.3V_standoy o FLvce
W WIF DT USB_DM use2 o s
IFI-RST WIFLRST Rous 1 Lo 1_RESET 1 ?OLUFA
WIFLyee ALl IFI_VCC 6.3V
wout =
BT WaKE
werwie |10 caul Jeave | caus
aNoGnD
i wof Jour Taov
1_DM o+ oND 9
WIFVGE
WIFI-RST 3.3v WIFI-GND
m
WIFI_ON_80ARD
uss1_sv
'
= +5_Normal
F20F Notestiear conector
USBO_5V Foone T 6.3y
v Use1 0+ UsBID-
NoterNear conactor
+5V_NormalO- AEHSD‘L 1 1 e
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0.0+ USB0_D-
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Page5 Tuner

S12151-----3% sk

S12151-----Eask

FERUTFSPFNR LS NBR
AT SR B,
EP 220 ERTLING. OFF-PAGE

DVB-C/T/T2 IF

e

FEETEEA: 1. 5o

ORI 1,
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Page6 Connector Circuit

LED KEY&IR
+3.3V_Standby
Y
R7J18
- 0KQ
<< R7J22 SW3
LED_R
- 1 KEYO-l —3KEYO |
NC/0Q A 7153 o MSKEY0_IN
R2J39 >
+5V_Nomai ' Q1s0z
EERABRERER b SWITCH D3 1J07
CN2J9 KMBT3904 ESD- OnF
[ ® 3°ST8 47ka eV
0+3.3V_Standby =
LED-R LED_R B
IR &R 2017-05-03
LIGHT @) LIGHT! = ° :
0+3.3V_Standby =
9 L KEYO-IN. @KEVD
LED-G
lkED_R1 LED3
R2140 +
DR 4 5 It 3.3V_Standby
= i
IR1
43, sv,s«andbyo—cfl—m LED:G 3 4 R +3.3V_Standby
_ R7J21
IR IN 1
R0 4700 RED/GREEN IR in GND [7 Ji
1000 Vs R
D2 out
%E 190 c1J04
33pF 100nF
NC/ESD SENSOR 16V

WiFi

BT WAKEA
gg BT_WAKEA

WOW-WOL

WOW-WOL

;; WIFI_DP
WIFI DM

OWIFI_vCC
WIFI_EN -
D> WIFI_EN
R5J0
NC/4.7KQ
CN_M sov
WIFI_GND C3J5
NC/5pF
3.3V_Standby
NC/CN-F
1"
8 10
g Wow-wor RIS OO > WIFI-RST
8 vi\m DP
o WIFI_DM
8 BJ_WAKEA
(-3 1 OWIFI_VCC
o
3
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Page7 Standard Port
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HDMI1

HDMI3
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Page8 Panel Connect
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Page9 Main_Chip

GPIO Pull up

PCMCIA/TS/NAND/FE

HDMI/Audio Block

RGB/CVBS/PHY/USB Block

LVDS/GPIO

=
oy = e Y

onfig

e

PM UART

E2PROM

we
L O:READ AND WRITE
= TEWRITE PROTECT

UART Crystal
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Page10 Main_Chip_DDR

DDR3 4G bit 2133MHz

i
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Page11 Main_Chip_Power

CORE Power

CPU Power

DDR

MCP:DDR3:1.5V

EXT:DDR3 1.5V

Standby Power 3.3V

Normal Power 3.3V

o

eMMC/Nand Power

EMMCFI1. 8V

MOD VTERM .
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Page13 Backlight
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Page14 Integrated Main Power
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11.Trouble Shooting
(FURR I BERIE I, TROK S AR T R TR 30T

11.1 No display
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11.2 Has BackLight but no Image

Check the
Connector
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IC
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Upgrade SW
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11.3 Has Video but no Sound

B0 Soumd

l

N ¥
Check curremt Is all souoses Check Speaker
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11.4 No main power (12V) (=&—IREZE, HERZITIIRS)
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Has DC 12V?

N |

A 4
Check if the voltage of the input caps (electrolytic)? ‘

A 4
Check if the backlight is on?

N Y N Y
A 4 v A 4
Check the = : - Check if the input
fuse of the Clge:/k)litlhznz(;rllltrgl voltage of the DONE
AC input S Y backlight?
Y N N [ Y
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backlight I
v
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backlight IC MOS/DIODE
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