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1. INTRODUCTION 
17MB120DS main board is driven by MStar SOC. This IC is a single chip iDTV solution that supports 

channel decoding, MPEG decoding, and media-center functionality enabled by a high performance AV 
CODEC and CPU. This IC also supports 4K2K (UHD).  

 
 

Key features includes: 
 

• Combo Front-End Demodulator 
• A multi standart A/V format decoder 
• The MACEpro video processor 
• Home theatre sound processor 
• Internet and Variety of Connectivity Support 
• Dual-stream decoder for 3D contents 
• Multi-purpose CPU for OS and multimedia 
• Peripheral and power management 

 
Supported peripherals are: 
 

• HDCP 2.2 / HDMI1.4 (FHD) input (1 HDMI default, 1 HDMI opt. with DVI, 1 HDMI opt. with OPS) 
• HDCP 2.2 / HDMI2.0 (UHD) input (1 HDMI default, 1 HDMI opt. with DVI, 1 HDMI opt. with OPS) 
• 1 Displayport1.2a input / 1 DP 1.2a output 
• 1 PC (VGA) input 
• 1 YPbPr / Back S-Video 
• Line In/ Line out 
• 1 Optic S/PDIF output 
• 1 USB 3.0, 1 USB 2.0 port 
• 1 USB2.0 for touchscreen (optional) 
• 1 OPS interface (optional) 
• 1 Extender IR 
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• 1 Dsub9 RS232 
• 1 RJ45 10/100 Support Ethernet 
• 1 RJ12 (for service only) 
• Tuner ATV/DVB-T/T2/C (optional) 
• 4K2K@ 50/100Hz Vby1, FHD@ 50/100Hz LVDS interface  

 
 

 

2. MICROCONTROLLER (MSTAR MSD95M0D) 
General Description 
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Features 
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Table 1: Recommended operating conditions. 
 

 
 

Table 2: Absolute Maximum Ratings 
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3. VIDEO BACK-END PROCESSOR (MSTAR) 

MST7410FE 

General Description 
 

 
 

 
 

Table 3: Recommended operating conditions 
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Features  
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Block Diagram 
 

 
Figure 1: Block diagram 
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4. AUDIO AMPLIFIER STAGES 

A. MAIN AMPLIFIER (U8) (10W/12W OPTİONS) 

Description 
 

AD82587D is a digital audio amplifier capable of driving a pair of 8 ohm, 20W or a single 4 ohm, 40W 
speaker, both which operate with play music at a 24V supply without external heat-sink or fan requirement. 

Using I2C digital control interface, the user can control AD82587D’s input format selection, DRC (dynamic 
range control), 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 I2S, Left-alignment and Right-alignment data format 
• PSNR & DR(A-weighting) Loudspeaker: 97dB (PSNR), 105dB (DR) @ 24V 
• Multiple sampling frequencies (Fs) 

− 32kHz / 44.1kHz / 48kHz and 
− 64kHz / 88.2kHz / 96kHz and 
− 128kHz/176.4kHz/192kHz 

• System clock = 64x, 128x, 256x, 384x, 512x, 768x,1024x Fs 
− 256x~1024x Fs for 32kHz / 44.1kHz / 48kHz 
− 128x~512x Fs for 64kHz / 88.2kHz / 96kHz 
− 64x~256x Fs for 128kHz /176.4kHz/192kHz 

• Supply voltage 
− 3.3V for digital circuit 
− 10V~26V for loudspeaker driver 

• Loudspeaker output power for Stereo@ 24V 
− 10W x 2ch into 8_ @ 0.16% THD+N 
− 15W x 2ch into 8_ @ 0.18% THD+N 
− 20W x 2ch into 8_ @ 0.24% THD+N 

• Loudspeaker output power for Mono@ 24V 
− 20W x 1ch into 4_ @ 0.17% THD+N 
− 30W x 1ch into 4_ @ 0.2% THD+N 
− 40W x 1ch into 4_ @ 0.24% THD+N 

• Sounds processing including: 
− Volume control (+24dB~-103dB, 0.125dB/step) 
− Dynamic range control 
− Power clipping 
− Channel mixing 
− User programmed noise gate with hysteresis window 
− DC-blocking high-pass filter 

• Anti-pop design 
• Short circuit and over-temperature protection 
• I2C control interface with selectable device address 
• Internal PLL 
• LV Under-voltage shutdown and HV Under-voltage 
• detection 
• Power saving mode 
• Dynamic temperature control 
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Figure 2: Pin description 

 

 
 

Figure 3: Functional Block Diagram 

 

 
 

Table 4: Absolute Maximum Ratings 
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Table 5: Recommended Operating Conditions 

B. HEADPHONE AMPLIFIER (U59) 

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 
 
• Operation Voltage: 3V to 3.6V 
• Cap-less Output 

− Eliminates Output Capacitors 
− Improves Low Frequency Response 
− Reduces POP/Clicks 

• Low Noise and THD 
− Typical SNR 107dB 
− Typical Vn 7uVrms 
− Typical THD+N < 0.02% 

• Maximum Output Voltage Swing into 2.5k Load 
− 2Vrms at 3.3V Supply Voltage 

• Single-ended Input 
• External Gain Setting from 1V/V to 10V/V 
• Fast Start-up Time: 0.5ms 
• Integrated De-Pop Control 
• External Under Voltage Protection 
• Thermal Protection 
• Less External Components Required 
• +/-8kV IEC ESD Protection at line outputs 
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Figure 4: Pin description 

 
 

Table 6: Pin functions 

 
 

Table 7: Recommended operating conditions 

 

C. SUBWOOFER PREAMPLIFIER (U30) 
AD22657B is used for subwoofer out, as well. 
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5. POWER STAGE 
 

 
 

Figure 5: Power socket and options. 
 

 
Power socket is used for taking voltages which are 12V, 5V and VDD_Audio. These voltages are produced 

in power board. Also socket is used for giving dimming, backlight and standby signals with power board. It is 
shown at figure 4.1. 
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Figure 6: General illustration of voltage stages on main board. 
 

 
VDD_Audio goes directly to the audio side, through power socket other incoming voltages from power card 

are converted several voltages, shown in figure 4.2.  
 

List of the components are: 
• TPS54528 
• TPS54628 
• TPS54821 
• TPS56320 
• FDS4685 
• NTGS3446 
• APL5910 
• AP2111H 

A. TPS54528 

General 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 TSP54528 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. 
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The device operates from 4.5-V to 18-V VIN input. The output voltage can be programmed between 0.76 V 
and 6 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 
 
• D-CAP2 Mode Enables Fast Transient Response 
• Low Output ripple and Allows Ceramic Output Capacitor 
• Wide VIN Input Voltage Range: 4.5 V to 18 V 
• Output Voltage Range: 0.76 V to 6 V 
• Highly Efficient Integrated FETs Optimized for Lower Duty Cycle Applications- 65 mOhm (High Side) 

and 36 mOhm (Low Side) 
• High Efficiency, less than 10 mikroAmper at shutdown 
• High Initial Bandgap Reference Accuracy 
• Adjustable Soft Start 
• Pre-Biased Soft Start 
• 650-kHz Switching Frequency (fSW) 
• Cycle By Cycle Over Current Limit 
• Auto-Skip Eco-mode for High Efficiency at Light Load 
 

Applications 
 
• Wide Range of Applications for Low Voltage System 
• Digital TV Power Supply 
• High Definition Blu-ray Disc Players 
• Networking Home Terminal 
• Digital Set Top Box(STB) 

 

 
Table 8: Recommended operating conditions 

 

 
Figure 7: Pin Description 
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Table 9: Pin functions. 
 

B. TPS54628 

General Description  
 

The TPS54628 is an adaptive on-time D-CAP2 mode synchronous buck converter.The TPS54628 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 TPS54628 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 TSP54628 to maintain high efficiency during lighter load 
conditions. The TPS54628 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 7 V. The device also features an adjustable soft start time. The TPS54628 is available in the 8-pin DDA and  
10-pin DRC packages, and is designed to operate over the ambient temperature range of -40C to 85C. 

Features  
 
• D-CAP2 Mode Enables Fast Transient Response 
• Low Output ripple and Allows Ceramic Output Capacitor 
• Wide VIN Input Voltage Range: 4.5 V to 18 V 
• Output Voltage Range: 0.76 V to 7 V 
• Highly Efficient Integrated FETs Optimized for Lower Duty Cycle Applications- 36 mOhm (High Side) 

and 28 mOhm (Low Side) 
• High Efficiency, less than 10 µA at shutdown 
• High Initial Bandgap Reference Accuracy 
• Adjustable Soft Start 
• Pre-Biased Soft Start 
• 650-kHz Switching Frequency (fSW) 
• Cycle By Cycle Over Current Limit 
• Auto-Skip Eco-mode for High Efficiency at Light Load 

Applications 
• Wide Range of Applications for Low Voltage System 
• Digital TV Power Supply 
• High Definition Blu-ray Disc Players 
• Networking Home Terminal 
• Digital Set Top Box(STB) 
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Table 10: Recommended operating conditions 

 

 
Figure 8: Pin Description 

 
 

 
Table 11: Pin functions. 
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C. TPS54821 

General Description 
 

The TPS54821 in thermally enhanced 3.5 mm x 3.5 mm QFN package is a full featured 17 V, 8 A 
synchronous step down converter which is optimized for small designs through high efficiency and integrating 
the high-side and low-side MOSFETs. Further space savings are achieved through current mode control, which 
reduces component count, and by selecting a high switching frequency, reducing the inductor's footprint. The 
output voltage startup ramp is controlled by the SS/TR pin which allows operation as either a stand alone power 
supply or in tracking situations. Power sequencing is also possible by correctly configuring the enable and the 
open drain power good pins. Cycle by cycle current limiting on the high-side FET protects the device in 
overload situations and is enhanced by a low-side sourcing current limit which prevents current runaway. There 
is also a low-side sinking current limit which turns off the low-side MOSFET to prevent excessive reverse 
current. Hiccup protection will be triggered if the overcurrent condition has persisted for longer than the preset 
time. Thermal hiccup protection disables the device when the die temperature exceeds the thermal shutdown 
temperature and enables the part again after the built-in thermal shutdown hiccup time. 

Features  
 
• Integrated 26 mΩ / 19 mΩ MOSFETs  
• Split Power Rail: 1.6 V to 17 V on PVIN 
• 200 kHz to 1.6 MHz Switching Frequency  
• Synchronizes to External Clock  
• 0.6V ±1% Voltage Reference Over Temperature  

• Low 2 μA Shutdown Quiescent Current 
• Monotonic Start-Up into Pre-biased Outputs  
• –40°C to 125°C Operating Junction Temperature Range 
• Adjustable Input Undervoltage Lockout 
• Adjustable Slow Start/Power Sequencing  
• Power Good Output Monitor for Undervoltage and Overvoltage 
• Adjustable Input Undervoltage Lockout 

Applications 
 
• Digital TV Power Supplies 
• Set Top Boxes 
• Blu-ray DVDs 
• Home Terminals 
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Table 12: Recommended operating conditions 
 
 
 

 
 

Figure 9: Pin Description 
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Table 13: Pin functions. 
 

D. TPS563200 

General Description 
 

TPS563200 are simple, easy-to-use, 3 A synchronous step-down (buck) converters in SOT-23 package. The 
devices are optimized to operate with minimum external component counts and also optimized to achieve low 
standby current. These switch mode power supply (SMPS) devices employ D-CAP2 mode control providing a 
fast transient response and supporting both low equivalent series resistance (ESR) output capacitors such as 
specialty polymer and ultra-low ESR ceramic capacitors with no external compensation components. 
TPS563200 operate in Advanced Eco-mode, which maintains high efficiency during light load operation. The 
devices are available in a 6-pin 1.6 x 2.9mm SOT (DDC) package, and specified from –40°C to 85°C of 
ambient temperature. 

Features  
 
• D-CAP2™ Mode Control with 650-kHz Switching Frequency 
• Input Voltage Range: 4.5 V to 17 V 
• Output Voltage Range: 0.76 V to 7 V 
• Integrated 68-mΩ and 39-mΩ FETs 
• Advanced Eco-mode™ Pulse-skip 
• Low Shutdown Current Less than 10 μA 
• 1% Feedback Voltage Accuracy (25°C) 
• Startup from Pre-Biased Output Voltage 
• Cycle-By-Cycle Hiccup Over-current Limit 
• Non-latch OVP, UVLO and TSD Protections 
• Fixed Soft Start: 1 ms 
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Applications 
 
• Digital TV Power Supply 
• High Definition Blu-ray Disc™ Players 
• Networking Home Terminal 
• Networking Home Terminal 

 

 
 

Table 14: Recommended operating conditions 
 
 
 

 
 

Figure 10: Pin Description 
 
 
 

 
 

Table 15: Pin functions. 
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E. FDS4685 

General Description  
 

This P-Channel MOSFET is a rugged gate version of Fairchild Semiconductor’s advanced PowerTrench 
process. It has been optimized for power management applications requiring a wide range of gate drive voltage 
ratings (4.5V – 20V). 

 

Features  
 
• –8.2 A, –40 V RDS(ON) = 0.027 Ω @ VGS = –10 V 

RDS(ON) = 0.035 Ω @ VGS = –4.5 V 
• Fast switching speed 
• High performance trench technology for extremely lowRDS(ON) 
• High power and current handling capability 

 

 
Figure 11: Pins 

 

 
 

Table 16: Absolute maximum ratings 
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F. NTGS3446 

Features  
 
• Ultra Low RDS(on) 
• Higher Efficiency Extending Battery Life 
• Logic Level Gate Drive 
• Diode Exhibits High Speed, Soft Recovery 
• Avalanche Energy Specified 
• IDSS Specified at Elevated Temperature 
• Pb−Free Package is Available 

Applications 
 
• Power Management in portable and battery−powered products, i.e. computers, printers, PCMCIA cards, 

cellular and cordless 
• Lithium Ion Battery Applications 
• Notebook PC 
 
 

 
Figure 12: Pin description 
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Table 17: Maximum ratings 

G. APL5910 

General 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  
 
• Ultra Low Dropout 

- 0.12V (Typical) at 1AOutput Current 
• 0.8V Reference Voltage 
• High Output Accuracy 

- ±1.5%over Line, Load, and Temperature Range 
• 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) 
 

Applications 
 
• Motherboards, VGA Cards 
• Notebook PCs 
• Add-in Cards 
 

 
 

Figure 13: Pin configuration. 
 
 
 

 
 

Table 18: Recommended operating conditions. 
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Table 19: Pin description. 
 

H. APL2111H 

General Description  
 

The AP2111 is CMOS process low dropout linear regulator with enable function, the regulator delivers a 
guaranteed 600mA (Min) continuous load current. The AP2111 provides 1.2V, 1.5V, 1.8V, 2.5V, 3.3V, 4.8V 
regulated output and 0.8V to 5V adjustable output, and provides excellent output accuracy 1.5%, it is also 
provides a excellent load regulation, line regulation and excellent load transient performance due to very fast 
loop response. The AP2111 has built-in auto discharge function. The AP2111 features low power consumption. 
The AP2111 is available in SOIC-8, PSOP-8 SOT-223 and SOT-23-5 packages. 

 

Features  
 
• Output Voltage Accuracy: ±1.5% 
• Output Current: 600mA (Min)  
• Foldback Short Current Protection: 50mA  
• Enable Function to Turn On/Off VOUT  
• Low Dropout Voltage (3.3V): 250mV (Typ) @ IOUT=600Ma 
• Excellent Load Regulation: 0.2%/A (Typ)  
• Excellent Line Regulation: 0.02%/V (Typ)  
• Low Quiescent Current: 55μA (Typ)  
• Low Standby Current: 0.01μA (Typ)  
• Low Output Noise: 50μVRMS 
• PSRR: 65dB @ f=1kHz, 65dB @ f=100Hz 
• OTSD Protection  
• Stable with 1.0μF Flexible Cap: Ceramic, Tantalum and Aluminum Electrolytic  
• Operating Temperature Range: -40°C to 85°C  
• ESD: MM 400V, HBM 4000V 
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Applications 
 
• LCD Monitor 
• Portable DVD 
• Laptop computer 

 
Figure 14: Pin configuration. 

 

 
 

Table 20: Recommended operating conditions. 
 
 

 
 

Table 21: Pin description. 
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6. 2GB DDR3 SDRAM 

HYNİX H5TQ2G63GFR 
 

Description 
 
The H5TQ2G83GFR-xxC, H5TQ2G63GFR-xxC, H5TQ2G83GFR-xxI, H5TQ2G63GFR-xxI, 
H5TQ2G83GFRxxL, H5TQ2G63GFR-xxL, H5TQ2G83GFR-xxJ, H5TQ2G63GFR-xxJ 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 SDRAMs offer fully 
synchronous operations referenced 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. 
 

Features 
 

 
 

 
 

Table 22: Recommended operating conditions. 
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7. 4GB DDR3L SDRAM 

HYNİX H5TQ4G63GFR 

Description 
 
The H5TC4G83CFR-xxA(I,L,J),H5TQC4G63CFR-xxA(I,L,J) are a 4Gb low power Double Data Rate III 
(DDR3L) Synchronous DRAM, ideally suited for the main memory applications which requires large memory 
density, high bandwidth and low power operation at 1.35V. SK Hynix DDR3L SDRAM provides backward 
compatibility with the 1.5V DDR3 based environment without any changes. SK Hynix 4Gb DDR3L SDRAMs 
offer fully synchronous operations referenced to both rising and falling edges of the clock. While all addresses 
and control inputs are latched on the rising edges of the clock (falling edges of the clock), data, data strobes and 
write data masks inputs are sampled on both rising and falling edges of it. The datapaths are internally pipelined 
and 8-bit prefetched to achieve very high bandwidth. 

 

Features 
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Table 23: Absolute Maximum DC Ratings 
 

 

 
 

Table 24: Recommended operating conditions. 
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8. 32GBIT (4G X 8 BIT) NAND FLASH MEMORY 

MT29F4G08ABAEAWP 

Key Features 
 

 
 

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. 
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Figure 15:Functional block diagram 
 
 

 
 

Table 25: DC Characteristics and Operating Conditions (3.3V) 
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9. 16M-BIT [16M X 1] CMOS SERIAL FLASH EEPROM 

A. MX25L1606E SPI FLASH 

Features 

General 
 
• Single Power Supply Operation  

− 2.7 to 3.6 volt for read, erase, and program operations 
• Serial Peripheral Interface compatible -- Mode 0 and Mode 3 
• 8M: 8,388,608 x 1 bit structure or 4,194,304 x 2 bits (Dual Output mode) structure  

16M: 16,777,216 x 1 bit structure or 8,388,608 x 2 bits (Dual Output mode) structure 
• 256 Equal Sectors with 4K byte each (8Mb)  

512 Equal Sectors with 4K byte each (16Mb)  
− Any Sector can be erased individually 

• 16 Equal Blocks with 64K byte each (8Mb)  
32 Equal Blocks with 64K byte each (16Mb)  

− Any Block can be erased individually 
• Program Capability  

− Byte base  
− Page base (256 bytes) 

• Latch-up protected to 100mA from -1V to Vcc +1V 

Performance 
 
• High Performance  

− Fast access time: 86MHz serial clock  
− Serial clock of Dual Output mode : 80MHz  
− Fast program time: 1.4ms(typ.) and 5ms(max.)/page  
− Byte program time: 9us (typical)  
− Fast erase time: 60ms(typ.) /sector ; 0.7s(typ.) /block  

• Low Power Consumption  
− Low active read current: 16Mb: 25mA(max.) at 86MHz; 8Mb: 12mA(max.) at 86MHz  
− Low active programming current: 20mA (max.)  
− Low active erase current: 20mA (max.)  
− Low standby current: 25uA (max.)  
− Deep power-down mode 5uA (typical) 

• Typical 100,000 erase/program cycles  
• 20 years of data retention 

Software Features 
 
• Input Data Format  

− 1-byte Command code 
• Advanced Security Features  

− Block lock protection 
− The BP3-BP0(16Mb) ; BP2-BP0(8Mb) status bit defines the size of the area to be software protection 

against program and erase instructions  
− Additional 512 bit secured OTP for unique identifier 

• Auto Erase and Auto Program Algorithm  
− Automatically erases and verifies data at selected sector  
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− Automatically programs and verifies data at selected page by an internal algorithm that automatically 
times the program pulse widths (Any page to be programed should have page in the erased state first)6 
P/N: PM1548 REV. 1.2, JUL. 02, 2010 MX25L8006E MX25L1606E  

• Status Register Feature 
• Electronic Identification  

− JEDEC 1-byte manufacturer ID and 2-byte device ID  
− RES command for 1-byte Device ID  
− REMS commands for 1-byte manufacturer ID and 1-byte device ID 

Hardware Features 
 
• PACKAGE  

− 16-pin SOP (300mil), MX25L1606E only  
− 8-pin SOP (150mil)  
− 8-pin SOP (200mil)  
− 8-pin PDIP (300mil)  
− 8-land WSON (6x5mm)  
− 8-land USON (4x4mm)  
− All Pb-free devices are RoHS Compliant 

General Description 
 

The device feature 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 program and erase cycles. 
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Figure 16: Pin configuration. 
 

 
 

Table 26: Pin description. 
 

B. M25Q32FV SPI FLASH 

Key Features 
 
• New Family of SpiFlash Memories 

- W25Q32FV: 32M-bit/ 4M-byte 
- Standard SPI: CLK, /CS, DI, DO, /WP, /Hold 
- Dual SPI:CLK, /CS, IO0, IO1, /WP, /Hold 
- Quad SPI: CLK, /CS, IO0, IO1, IO2, IO3 
- QPI: CLK, /CS, IO0, IO1, IO2, IO3 
- Software & Hardware Reset 

• Highest Performance Serial Flash 
- 104MHz Single, Dual/Quad SPI clocks 
- 208/416Mhz equivalent Dual/Quad SPI 
- 50 MB/S continuous data transfer rate 
- More than 100,000 erase/program cycles 
- More than 20-year retention 

• Efficient “Continuous Read” and QPI Mode 
- Continuous Read with 8/16/32/64-Byte Wrap 
- As few as 8 clocks to address memory 
- Quad Peripheral Interface (QPI) reduces instruction overhead 
- Allows true XIP (execute in place) operation 
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- Outperforms X16 Parallel Flash 
• Low Power, Wide Temperature Range 

- Single 2.7 to 3.6V supply 
- 4mA active current, <1uA Power-down(typ.) 
- -40C to +85C operating range 
 

• Flexible Architecture with 4KB sectors 
- Uniform Sector/Block Erase (4K/32K/64K-Byte) 
- Program 1 to 256 byte per programmable page 
- Erase/Program Suspend&Resume 

• Advanced Security Features 
- Software and Hardware Write-Protect 
- Power Supply Lock-Down and OTP protection 
- Top/Bottom, Complement array protection 
- Individual Block/Sector array protection 
- 64-Bit Unique ID for each device 
- Discoverable Parameters (SFDP) Register 
- 3x256-Bytes Security Registers with OTP locks 
- Volatile & Non-volatile Status Register Bits 

• Space Efficient Packaging 
- 8-pin SOIC 208-mil / VSOP 208-mil 
- 8-pad WSON 6x5-mm / 8x6-mm 
- 16-pin SOIC 300-mil (additional / RESET pin) 
- 8-pin PDIP 300-mil 
- 24-ball TFBGA 8x6-mm (6x4/5x5 ball array) 
- Contact Winbond for KGB and other options 

General Description 
 

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

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

 
The W25Q32FV support the standart Serial Peripheral Interface (SPI), Dual/Quad I/O SPI as well as 2-

clocks instruction cycle Quad Peripharel Interface (QPI): Serial Clock, Chip Select, Serial Data I/O0 (DI), I/O1 
(D0), I/O2 (/WP), and I/O3 (/HOLD). SPI clock frequencies of up to 104MHz are supported allowing 
equivalent clock rates of 208MHz (104MHz x 2) for Duad I/O and 416Mhz (104MHz x 4) for Quad I/O when 
using the Fast Read Dual/Quad I/O and QPI instructions. These transfer rates can outperform standart 
Asynchronous 8 an 16-bit Parallel Flash memories. The Continuous Read Mode allows for efficient memory 
Access with as few as 8-clocks of instruction-overhead to read a 24-bit address, allowing true XIP(execute in 
place) operation. 

 
A Hold pin, Write Protect pin and programmable write protection, with top or bottom array control, provide 

further control flexibility. Additionally, the device supports JEDEC standart manufacturer and device ID and 
SFDP Register, a 64-bit Unique Serial Number and three 256-bytes Security Registers. 
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Figure 17: Pin configuration. 
 
 

 
 

Table 27: Pin description. 
 

10. STDP4320 (DP1.2 SPLITTER IC) 
General Description 
 

The STDP4320 is a high-speed DisplayPort dual mode splitter IC targeted for audio-video demultiplexing 
and routing in applications such as notebooks, docking stations, video hub, 4K2K TVs, daisy chainable 
monitors, digital signage, etc. It consists of one dual mode input port and two dual mode output ports 
configurable as either DisplayPort or HDMI/DVI. STDP4320 is a VESA DP Standard Ver. 1.2a compliant 
device that supports advanced features such as MST, HBR2, 3D formats and GTC assist. Designs based on 
STDP4320 have the flexibility to offer either DP or HDMI/DVI connectors on its end product to interface with 
legacy and new generation video sources and sinks. In addition, STDP4320-based products with a DisplayPort 
output connector are DP++ compliant and work with any HDMI or single link DVI sink through a passive level 
translator (dongle). The STDP4320 uses MegaChips’ latest generation DisplayPort dual mode receiver and 
transmitter technology that supports both DisplayPort and TMDS signal formats. This device receives MST 
format up to eight audio-video streams, which can be further routed on either of the two outputs in any 
combination of eight streams depending on the capability of downstream sinks. This device can also replicate 
the incoming video streams on both output ports simultaneously, thus allowing cloning on two downstream 
sinks. For example, a 4K2K 60 Hz video input is replicated on two output ports simultaneously. The 
DisplayPort receiver and transmitters support HBR2 speed, a data rate of 5.4 Gbps per lane with a total 
bandwidth of 21.6 Gbps link rate. In HDMI mode, this device supports link rates up to 3.2 Gbps corresponding 
to a pixel rate of 300 MHz, adequate for supporting video resolution up to FHD 120 Hz with all 3D formats. 
The device is also capable of delivering deep color video up to 16-bits per color. The STDP4320 allows audio 
transport from the source to the desired audio rendering devices over the video output port or through an SPDIF 
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port.The STDP4320 supports RGB and YCbCr colorimetric formats with color depth of 16, 12, 10, and 8 bits. 
The STDP4320 features the HDCP 1.3 content protection scheme with embedded keys for secure transmission 
of protected audio-video content. It also operates as an HDCP repeater for the downstream sinks. The DDC 
ports in the STDP4320 allow the upstream source to access EDID and transfer MCCS commands to 
downstream sinks when the physical ports are either HDMI or DVI type. If both the upstream source and 
downstream sinks are DP type, I2C transactions take place over the AUX CH. If one of them is a DP type and 
the other is either a HDMI or DVI type, STDP4320 converts the I2C over AUX message protocol to I2C 
commands and sends it on the DDC port. 

Features 
• DisplayPort dual mode receiver; 

– DP 1.2a compliant 
– Link rate HBR2/HBR/RBR 
– SST or MST (up to eight streams) 
– 1, 2, or 4 lanes 
– AUX CH 1 Mbps 
– HPD out 
– HDMI/DVI operation (3.2 Gbps link rate) 
– Functions as eDP and MyDP receiver 

• DisplayPort dual mode transmitters 
– Two transmitter ports 
– DP 1.2a compliant 
– Link rate HBR2/HBR/RBR 
– SST or MST (up to eight streams) 
– 1, 2, or 4 lanes 
– AUX CH 1 Mbps 
– HPD in 
– HDMI/DVI operation (3.2 Gbps link rate) with external level translator 
– Functions as eDP transmitter 

• SPDIF audio output 
– Two SPDIF port pins 
– 192 kHz/24 bits 
– Compressed/LPCM 

• Conversion from DP SST to TMDS format and vice versa 
• HDCP repeater with embedded keys 
• AUX to I2C bridge for EDID/MCCS pass through 

– Maps on DDC ports 
• Device configuration options 

– SPI Flash 
– I2C host interface 

• Deep color support 
– RGB/YCC (4:4:4) – 16-bit color 
– YCC (4:2:2) – 16-bit color 

• Spread spectrum on DisplayPort interface for EMI reduction 
• Bandwidth 

– Video resolution up to 4K2K @ 60 Hz 
– Audio 7.1 Ch up to 192 kHz sample rate 

• Low power operation 
– Standby 30 mW 

• Package 
– 172 LFBGA (12 x 12 mm) 

• Power supply voltages 
– 3.3 V I/O; 1.2 V core 
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Applications 
 

Audio-video router for PC/notebooks, docking stations, hub, 4K2K TVs, daisy chain monitors, digital 
signage 

11. EP9162S & EPF025R (HDMI 2.0A / HDCP2.2 SPLITTER IC) 
A. EP9162S 

General Description 
EP9162S is a 2-Port DVI/HDMI 1.4b/HDMI 2.0a splitter with integrated HDCP 1.4 and HDCP 2.2 

decryption/encryption engines. EP9162S receives DVI/HDMI 1.4b/HDMI 2.0a inputs, process HDCP 1.4 or 
HDCP 2.2 decryption and encryption again, then transmits the data to 2 DVI/HDMI 1.4b/HDMI 2.0a ports. The 
chip also supports HDCP 1.4 to HDCP 2.2 and HDCP 2.2 to HDCP 1.4 conversions. 

 
Figure 18: Pin Configuration 

Features 
• On-chip HDMI Receiver and Transmitter core which are compliant with DVI 1.0, HDMI 1.4b and 

HDMI 2.0a specification  
• On-chip HDCP RX/TX ciphers which are compliant with HDCP 1.4/2.2 specification  
•  Wide Frequency Range: 25MHz - 600MHz  
•  Support Jitter Clean capability for more cascadable stages  
•  Supports 12-bit Deep Full HD, Full 3D, HDR and 4K2K 60Hz video  
•  Supports 1 DVI/HDMI input port and 2 DVI/HDMI output ports  
•  Supports conversion of HDMI signalling to DVI/HDMI signalling  
•  Support HDCP 1.4 to HDCP 2.2 conversion  
•  Support HDCP 2.2 to HDCP 1.4 conversion  
•  Support on-chip 512 byte E-DDC EDID RAM for input port.  
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•  Cascadable to make more than 2 output ports  
•  Provide companion HDCP 2.2 Controller (EPF025R) with integrated HDCP keys.  
• 100-pin TQFP EPAD package 

 
Figure 19: Block Diagram 

 
 

B. EP025R 

General Description 
EPF025R is a HDCP 2.2 Controller for Explore HDMI 2.0 chips which has HDCP 2.2 function. It can handle 
the HDCP 2.2 authentication and ALU calculation for both HDCP 2.2 RX or TX. The EPF025R also provide 
the miscellaneous controls of HDMI 2.0 function. It can support the Software DDC up to 4 port, Hot-Plug 
signal detect/control, and CEC. The EPF025R has embedded Flash that provide the HDCP Key storage. It can 
also provide the EDID storage. 
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Figure 20: Pin Configuration 

Features 
• On-chip 80515 core with 128K bytes Flash, 256 bytes Direct RAM and 4K bytes on-chip auxiliary 

RAM 
• Fast CPU rate (24Mhz). 41.6 ns for shortest instruction 
• Programmable CPU clocks from 24 Mhz to 500 Khz 
• Programmable crystal start-up cycles from 0 to 4096 cycles 
• Supports Idle mode and Stop mode for power saving. 
• Supports crystal/CPU wake-up from Stop mode 
• Supports In Circuit Flash programming (ICP) 
• Supports 2 external interrupts 
• Supports keyboard interrupt on 4 GPIO pins. 
• Support HDCP 1.4/2.2 Authentication control 
• Support Embedded HDCP 1.4/2.2 Key 
• On-chip high speed IIC Master and IIC Slave ports with configurable pin outs (SMBUS0 Master can 

support up to 1.5MHz clock rate) 
• On-chip USB 1.1 host/slave which supports end-pint 0, 1, 2 and 64-byte bulk transfer 
• On-chip 4 Timers supporting Timer, Pulse Output, Event Counter and Pulse Width Measurement modes 
• Support primary and secondary crystal clock selection for Timer 
• On-chip 15-bit programmable Watchdog Timer 
• On-chip Serial Port which supports Synchronous mode and 8/9-bit UART modes 
• On-chip 1 port of Serial Peripheral Interface (SPI) supporting both Master and Slave modes 
• On-chip 1 channel of 8-bit PWM with programmable repetition rate 
• On-chip 2 channels of 10-bit ADC 
• On-chip Consumer Infra-Red Remote Receiver (CIR) which supports NEC and Phillips RC-5/RC-6 

protocols 
• Supports 45 General Purpose I/O Pins and most of the I/O pins are 5V tolerant. 
• Timer, SPI, ADC and USB pins can be additional GPIO if the associated function is not enabled 
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• On-chip Low Voltage Inhibit (LVI) circuit which provides reliable power up reset and prevent 
accidental data loss in Flash 

• Single 3.3V CMOS design 
• 64-pin LQFP package (body size 7mm x 7mm) (Pb-Free) 

 

 
Figure 21: Block Diagram 

 

12. OPS - OPEN PLUGGABLE SPECIFICATION(OPTIONAL) 
General Description 
 

 The OPS involves the integration concept of a Pluggable Module into the display panel thru a single and 
standard interfacing based on the 80 pin JAE plug and receptacle connectors. The power supply to the 
Pluggable Module together with the defined feature interfaces are being routed through this set of connectors to 
provide a functional system level computing solution for digital signage. The Pluggable Module consists of a 
computing board (e.g., EPIC size board or smaller) in a wrapper chassis. The JAE connector enables plug and 
unplug mechanism between the Pluggable Module and the docking board inside the display panel. 



47 
 

 
 

Figure 22: Functional Block Diagram 
 

The connector used for the Pluggable Module and the docking board interconnect is based on the JAE 
TX24/TX25 family of plug and receptacle connectors. The JAE connector pins are capable of supporting up to 
a maximum current of 1A. For details refer to the JAE connector datasheet or contact a JAE representative. The 
80-pin right angle blind mate plug connector (p/n: TX25-80P-LT-H1E) and its receptacle (p/n: TX24-80R-LT-
H1E) provide interfacing for the following features:  

Power: DC IN +12V~+19V @ 8A max  
Display Interface: DVI-D/TMDS and DisplayPort  
Audio: Left and Right Channel  
USB: 3*USB 2.0 (when USB3.0 is not used) or 2*USB 2.0 and 1*USB 3.0  
UART: Serial communication (Tx and Rx only)  
Control Signals: Pluggable Module Power Status, Power ON via display panel, Pluggable Board Detect, 

Consumer Electronics Control (CEC), and System Fan Control. 
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Pin Assignment 

 

 
Table 28: Pin Assignment 
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Figure 23: Compatible OPS Connector Pin Layout 
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13. TUNER (OPTIONAL) 

M88TS2022 SATELLITE TUNER 

Features and General Description 

 
 

Pin Assigment 
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Absolute Maximum Ratings and Recommended Operating Conditions 
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14. DEMODULATOR STAGE (OPTIONAL) 
 

A. MSB1246 DVB-T2  

Features 
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General Description 
 

The MSB1246 is a single chip demodulator supporting DVB-T2, DVB-T, DVB-C, DVB-S2 and DVB-S 
standards. The device integrates a house keeping microcontroller that takes care of all real time and algorithmic 
tasks simplifying the host control interface. 
 

For DVB-T2/T/C, the MSB1246 front end can accept tuners that provide IF or low IF output. For DVB-
S2/S, the MSB1246 front end can accept tuners that provide zero-IF output. A high rejection channel filter has 
been included easing the channel filtering requirement of the tuner whilst still meeting the stringent 
requirements for adjacent channel interference. The MSB1246 may be clocked directly using a crystal, typically 
24MHz. 

 
The MSB1246 is capable of blind acquisition of DVB-T/T2, DVB-C and DVB-S2/S signals. All parameters 

may be detected in this mode enabling fast and accurate auto scanning. Its frequency recovery circuit is able to 
compensate for all typical tuner and broadcast frequency errors. 
 
 

Block Diagram 
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Pinning 
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Absolute Maximum Ratings and Recommended Operating Conditions 

 

15. LNB SUPPLY AND CONTROL IC (OPTIONAL) 

TPS65233 

General Description 
 

Designed for analog and digital satellite receivers, the TPS65233 is a monolithic voltage regulator with I2C 
interface, specifically to provide the 13-V/18-V power supply and the 22-kHz tone signaling to the LNB 
downconverter in the antenna dish or to the multi-switch box. It offers a complete solution with very low 
component count, low power dissipation together with simple design and I2C standard interfacing. TPS65233 
features high power efficiency. The boost converter integrates a 120-mΩ power MOSFET running at 500-kHz 
switching frequency. Drop out voltage at the linear regulator is 0.8 V to minimize power loss. TPS65233 
provides multiple ways to generate the 22-kHz signal. Integrated linear regulator with push-pull output stage 
generates clean 22-kHz tone signal superimposed at the output even at zero loading. Current limit of linear 
regulator can be programmed by external resistor with ±10% accuracy. Full range of diagnostic read by I2C is 
available for system monitoring. 
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Features 
 

 
 

Pinouts 

 

16. BQ32000 RTC REAL-TİME CLOCK (OPTIONAL) 
General Description 
The bq32000 device is a compatible replacement for industry standard real-time clocks. The bq32000 features 
an automatic backup supply with integrated trickle charger. The backup supply can be implemented using a 
capacitor or non- rechargeable battery. The bq32000 has a programmable calibration adjustment from –63 ppm 
to +126 ppm. The bq32000 registers include an OF(oscillator fail) flag indicating the status of the RTC 
oscillator, as well as a STOP bit that allows the host processor to disable the oscillator. The time registers are 
normally updated once per second, and all the registers are updated at the same time to prevent a timekeeping 
glitch. The bq32000 includes automatic leap-year compensation. 

Features 
• Automatic Switchover to Backup Supply 
• I2C Interface Supports Serial Clock up to 400 kHz 
• Uses 32.768-kHz Crystal With –63-ppm  to +126-ppm Adjustment 
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• Integrated Oscillator-Fail Detection 
• 8-Pin SOIC Package 
• –40°C to 85°C Ambient Operating Temperature 

Pin Configuration and Functions 

 
 

17. SOFTWARE UPDATE 

A. MAIN SW UPDATE 
 
In 17MB120DS project, please follow software update procedure: 
 
1. mb120_en.bin, RomBoot.bin, PM51.bin and usb_auto_update_G6F.txt documents 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.  
 

B. DISPLAYPORT FW UPDATE 
Please follow DP fw update procedure: 

1. Connect DP source with DP input port of 17MB120DS. 
2. Run McdpAuxISPTool on source. 
3. Choose the correct “Driver File” and “FW File”, then click to start. 
4. After update process, new version could be check with “Get FW Version” button on tool. 

C. HDMI SPLITTER FW UPDATE 
Please follow HDMI splitter fw update procedure: 

1. Connect Mstar tool via RJ12 service socket with HDMI fw cable. 
2. Run EPConsole program on PC after power on the MB120DS. 
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3. Select the corresponding COM port and click File to load the fw hex file. 

 
 

4. Press “ Program MCU “ to enter ICP mode. Then restart the DS product. 

 
 

5.  When you finish all of settings, press “ Program MCU “ again to program the firmware. 
6. When you program the firmware successfully, EP Console would appear a message of OK . 

 
 

7. Finally restart the DS product.  
 

If you see fail, please reset monitor and try program again. 

18. TROUBLESHOOTING 

A. NO BACKLIGHT PROBLEM 
 
Problem: If product is working, led is normal and there is no picture and backlight on the panel. 
 
Possible causes: Backlight pin, dimming pin, backlight supply, stby on/off pin  
 
 

BACKLIGHT_ON/OFF pin should be high when the backlight is ON. R89 must be low when the backlight 
is OFF. If  it is a problem, please check Q10 and the panel cables. Also it can be tested in TP137 on main board 
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Dimming pin should be high or square wave in open position. If it is low, please check S97 for Mstar side 
and panel or power cables, connectors. 
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Backlight power supply should be in panel specs. Please check Q44, shown below; also it can be checked 
TP175. 

 

 
 

STBY_ON/OFF_NOT should be low for tv on condition, please check Q23’s collector. 
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B. STAYING IN STAND-BY MODE 
 
Problem: Staying in stand-by mode, no other operation 
 

This problem indicates a short on Vcc voltages. Protect pin should be logic high while normal operation. 
When there is a short circuit protect pin will be logic low. If you detect logic low on protect pin, unplug the 
product set and control voltage points with a multimeter to find the shorted voltage to ground.  
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C. IR PROBLEM 
 
Problem: Extender LED or IR not working 
 

Check Extender LED/IR card supply on 17MB120DS chasis. 
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D. KEYPAD TOUCHPAD PROBLEMS 
 
Problem: Keypad or Touchpad is not working 
 

Check keypad supply on MB120. 
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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. 
 
For USB 3.0 ports: 
 

 
 
For Side USB 2.0 port: 
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F. NO SOUND PROBLEM 
 
Problem: No audio at main TV speaker outputs. 
 

Check supply voltages of 24V_VCC, VDD_AUDIO_MAIN and 3.3V_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.  
 

 

 

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 RJ12 service socket for terraterm 
connection. 

H. NO SIGNAL PROBLEM 
 
Problem: No signal in OPS mode. 
 

Check OPS supply voltage 12V_VCC/STBY and OPS_STBY(according to power board). Check PS_ON 
signal(R1039) while OPS is being started. A pulse width present on the PS_ON shall be detected and responded 
within 200 ms to ensure successful operation. Check PWR_STATUS signal (R1040); it must be low if 
Pluggable board is power on state. There may be a SW problem, try to update product with latest SW. 
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Problem: No signal in TV mode.  
 

Check tuner supply voltage 3V3_TUNER and. Check tuner options are correctly set in Service menu. Check 
voltage at TUNER_SCL and TUNER_SDA pin of tuner. 
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I. REAL TIME CLOCK PROBLEM

Problem: Date/Time Failure 

Check RTC supply voltage 3V3_STBY. Also there may be a problem about backup supply. Please check 
voltage level of C2503.  
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