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1. INTRODUCTION 
17MB140R3 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.  

 

Key features include: 
 

• Combo Front-End Demodulator 

• A multi standart A/V format decoder 

• The MACEpro video processor 

• Home theatre sound processor 

• Rich internet connectivity and completed digital home network solution 

• Dual-stream decoder for 3D contents 

• Mılti-purpose CPU for OS and multimedia 

• Peripheral and power management 

• Embedded DRAM 

Supported peripherals are: 
 

• 1 RF input VHF I, VHF III, UHF  

• 1 Satellite input 

• 1 Side AV (CVBS, R/L_Audio) 

• 1 SCART socket(Common) 

• 1 PC input(Common) 

• 3 HDMI input 

• 1 Common interface(Common) 

• 1 Optic/ Coax S/PDIF output 

• 1 Headphone(Common) 

• 2 USB(1x common, 1x optional)  

• 1 Ethernet-RJ45 

• 1 External Touchpad/Keyboard/Magic Button 

• 1 DVD(Optional) 
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2. T/T2/C/A TUNER (U15) 
Description 
 

 The Si2151 is Silicon Labs’ sixth-generation hybrid TV tuner supporting all worldwide terrestrial and 

cable TV standards. Requiring no external balun, SAW filters, wirewound inductors or LNAs, the Si2151 offers 

the lowest-cost BOM for a hybrid TV tuner. Also included are an integrated power-on reset circuit and an 

option for single power supply operation. As with prior-generation Silicon Labs TV tuners, the Si2151 

maintains very high linearity and low noise to deliver superior picture quality and a higher number of received 

stations when compared to other silicon tuners. The Si2151 offers increased immunity to WiFi and LTE 

interferance, eliminating the need for external filtering. For the best performance with next-generation digital 

TV standards, such as DVB-T2/C2, the Si2151 delivers industry-leading phase noise performance. 

Features 
 

• Worldwide hybrid TV tuner 

 Analog TV: NTSC, PAL/SECAM 

 Digital TV: ATSC/QAM, DVB-T2/T/C2/C, ISDB-T/C, DTMB 

 1.7 MHz, 6MHz, 7MHz, 8MHz and 10MHz channel bandwidths 

 42-1002 MHz frequency range 

• Industry-leading margin to A/74, NorDig, DTG, ARIB, EN55020, OpenCable™, DTMB 

• Lowest BOM for a hybrid TV tuner 

 No balun, SAW filters, or external inductors required 

 Increased ESD protection on 4pins 

• Best-in-class real-world reception 

 Lowest phase noise 

 High Wi-Fi and LTE immunity 

• Low power consumption 

 3.3 V and 1.8 V power supplies 

 Integrated 1.8 V LDO for 3.3 V single-supply operation 

• Integrated power-on reset circuit 

• Standard CMOS process 

• 3x3 mm, 24-pin QFN package 

• RoHS compliant 
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Figure: Pin description 

 

   
 

Table: Pin functions 
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3. S/S2 TUNER & DEMODULATOR (U16) OPTIONAL 

Description 
 

The M88TS2022 is a single-chip, direct-conversion tuner for digital satellite receiver applications. It offers 

the industry’s most integrated solution to a satellite tuner function, simplifying the front-end designs. The 

device also provides an RF bypass output for driving a second tuner module. 

This device incorporates the following functional blocks on a single chip: an LNA, quadrature down-

converting mixers, a low phase noise and fast locking frequency synthesizer with on-chip loop filters, a DC 

offset cancellation loop with integrated loop filters, self calibrated programmable baseband channel filters, an 

integrated RF AGC loop, and crystal oscillators with an integrated auxiliary clock output. 

As a result of integrating all the blocks, the M88TS2022 has the least number of pins compared with other 

conventional solutions, and requires the least external components. In typical applications, the M88TS2022 

requires only one crystal, one bypass capacitor, one matching network, and a few external resistors. The device 

also has the industry’s smallest latency, as it uses a fast locking PLL and a fast settling DC offset cancellation 

architecture. 

The M88TS2022 can be configured via a 2-wire serial bus. The chip is available in a 28-pin QFN package. 

 

 
Figure : Pin Description 
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Features 

• Single-Chip tuner 

• Compliant with DVB-S2 and ABS-S standards 

• Support PSK, (PSK and 16APSK 

• Direct-conversion from L-band to baseband 

• Symbol rate:1 to 45 Msybol/s 

• Integrated VCOs and PLL, with on-chip inductors varactors and loop filter 

• Integrated RF AGC for optimal performance 

• Integrated baseband DC offset cancellation removes external loop filters 

• Excellent immunity to strong adjacent undersired channels 

• Integrated clock driver provides auxiliary divided clock output for other devices 

• Selectable RF bypass 

• Support sleep mode 

• 2-wire serial bus with 3.3V compatible logic levels 

• Power supply+3.3V 

• 28-pin QFN package 

• RoSH compliant  
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4. AUDIO AMPLIFIER STAGES 

A. MAIN AMPLIFIER (U6)(6-8-10 W OPTİON) 

Description 
 

The AD52060 is a high efficiency stereo class-D audio amplifier with adjustable power limit function. The 

loudspeaker driver operates from 8V~26V supply voltage. It can deliver 20W/CH output power into 8Ω 

loudspeaker within 1% THD+N at 24V supply voltage and without external heat sink when playing music. 

AD52060 provides parallel BTL (Mono) application, and it can deliver 40W into 4Ω loudspeaker at 24V 

supply voltage. The adjustable power limit function allows users to set a voltage rail lower than half of 5V to 

limit the amount of current through the speaker. 

Output DC detection prevents speaker damage from long-time current stress. AD52060 provides superior 

EMC performance for filter-free application. The output short circuit and over temperature protection include 

auto-recovery feature. 

 

Features 
 

• Single supply voltage 

o 8V~26V for loudspeaker driver 

o Built-in LDO output 5V for others 

• Loudspeaker power from 24V supply 

o BTL Mode: 20W/CH into 8Ω @<1% THD+N 

o PBTL Mode: 40W/CH into 4Ω @<10% THD+N 

• Loudspeaker power from 12V supply 

o BTL Mode: 10W/CH into 8Ω @<10% THD+N 

• 88% efficient Class-D operation eliminates need for heat sink 

• Differential inputs 

• Four selectable, fixed gain settings 

• Internal oscillator 

• Short-Circuit protection with auto recovery option 

• Under-Voltage detection 

• Over-Voltage protection 

• Pop noise and click noise reduction 

• Adjustable power limit function for speaker protection 

• Output DC detection for speaker protection 

• Filter-Free operation 
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• Over temperature protection with auto recovery 

• Superior EMC performance 

• TV audio 

• Boom-Box 

• Powered speaker 

• Monitors 

• Consumer Audio Equipment 

 

 

 

 

Figure: Pin Assignments 
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Figure: Functional Block Diagram 

 
 
 

 
 

Table: Absolute Maximum Ratings 
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Table: Recommended Operating Conditions 

 

B. MAIN AMPLIFIER (U7)(2.5 W OPTİON) 

Description 
 

The AD52010 is a 3.0W stereo, filter-less class-D audio amplifier. Operating with 5.0V loudspeaker driver 

supply, it can deliver 3.0W output power into 4 ohm loudspeaker within 10% THD+N or 2.6W at 1% THD+N. 

The AD52010 is a stereo audio amplifier with high efficiency and suitable for the notebook computer, and 

portable multimedia device. 

 

Features 
 

• Supply voltage range: 2.5 V to 5.5 V 

• Support single-ended or differential analog input 

• Low Quiescent Current 

• Low Output Noise 

• Low shut-down current 

• Short power-on transient time 

• Internal pull-low resistor on shut-down pins 

• Short-circuit protection 

• Over-temperature protection 

• Loudspeaker power within 10% THD+N 

o 1.78W/ch into 8 ohm loudspeaker 

o >3W/ch into 4 ohm loudspeaker 

• Loudspeaker efficiency 
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o 93% @ 8 ohm, THD+N=10% 

o 85% @ 4 ohm, THD+N=10% 

• E-TSSOP-14L package 

• Integrated Feedback Resistor of 300kW 

 
 

 
Figure: Pin description 

 

 
Table:Pin functions 
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Table: Recommended operating conditions 

5. POWER STAGE 
 

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

 

 
Figure: Power socket and power options 
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List of the components are: 

• NTGS3446 

• FDC642P 

• TPS54528 

• TPS54329E 

• LM1117 
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FDC642P 

Description and Features 
 

 

 
Figure: Pin description 
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NGTS3446 

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 

 
Figure: Pin description 

 

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. 
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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 6.0 V 

• Highly Efficient Integrated FETs Optimized for Lower Duty Cycle Applications 

o 65 mΩ (High Side) and 36 mΩ (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 

 
Figure: Pin description 

 

 
Table: Pin functions 
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RT7278 

Description  
 
The RT7278 is a synchronous step down converter with Advanced Constant On-Time (ACOTTM) mode 

control. The ACOTTM provides a very fast transient response with few external components. The low 

impedance internal MOSFET supports high efficiency operation with wide input voltage range from 4.5V to 

17V. The proprietary circuit of the RT7278 enables to support all ceramic capacitors. The output voltage can be 

adjustable between 0.8V and 8V. The soft-start is adjustable by an external capacitor. 

Features 
 

• ACOTTM Mode Enables Fast Transient Response 

•  4.5V to 17V Input Voltage Range 

• 3A Output Current 

• 60mΩ Internal Low Site N-MOSFET 

• Advanced Constant On-Time Control 

• Support All Ceramic Capacitors 

• Up to 95% Efficiency 

• 700kHz Switching Frequency 

• Adjustable Output Voltage from 0.8V to 8V 

• Adjustable Soft-Start 

• Cycle-by-Cycle Current Limit 

• Input Under Voltage Lockout 

• Thermal Shutdown Protection 

• RoHS Compliant and Halogen Free 

 

 

 
Figure: Pin description 
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Table: Pin functions 

TPS54329E 

Description 
 

The TPS54329E is an adaptive on-time D-CAP2 mode synchronous buck converter. The TPS54329E 
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 TPS54329E 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 TPS54329E to maintain high efficiency during 
lighter load conditions. The TPS54329E 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 TPS54329E 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 7.0 V 

• Highly Efficient Integrated FETs Optimized for Lower Duty Cycle Applications  
– 100 mΩ (High Side) and 74 mΩ (Low Side) 

• High Efficiency, less than 10 µA at shutdown 

• High Initial Bandgap Reference Accuracy 

• Adjustable Soft Start 

• Pre-Biased Soft Start 
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• 650-kHz Switching Frequency (fSW) 

• Cycle By Cycle Over Current Limit 

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

 
 

Figure: Pin description 

 
 

 
 

Table: Pin functions 

LM1117 

Description  
 

The LM1117 is a series of low dropout voltage regulators with a dropout of 1.2V at 800mA of load current. 

It has the same pin-out as National Semiconductor’s industry Standard LM317. 

The LM1117 is available in an adjustable version, which can set the output voltage from 1.25V to 13.8V 

with only two external resistors. In addition, it is also available in five fixed voltages, 1.8V, 2.5V, 2.85V, 3.3V, 

and 5V. 

The LM1117 offers current limiting and thermal shutdown. Its circuit includes a zener trimmed bandgap 

reference to assure output voltage accuracy to within ±1%. 
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The LM1117 series is available in SOT-223, TO-220, and TO-252 D-PAK packages. A minimum of 10μF 

tantalum capacitor is required at the output to improve the transient response and stability. 

Features  
 

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

• Space Saving SOT-223 Package 

• Current Limiting and Thermal Protection 

• Output Current 800mA 

• Line Regulation 0.2% (Max) 

• Load Regulation 0.4% (Max) 

• Temperature Range 

— LM1117   0°C to 125°C 

— LM1117I   −40°C to 125°C 

 
Figure: Pin description 

 

AP2111H 

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 



21 
 

• 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 

 

 
Figure: Pin description 

 

MP1470H 

Description  
 

The MP1470H 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 MP1470H has synchronousmode operation for higher 

efficiency over the output current-load range. Current-mode operation provides fast transient response and 

eases  oop stabilization. Protection features include over-current protection and thermal shutdown. The 

MP1470H requires a minimal number of readily-available, standard, external components  nd is available in a 

space-saving 6-pin TSOT23 package.  
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Features  
• Wide 4.5V-to-16V Operating Input Range 

• 110mΩ/57mΩ Low-RDS(ON) Internal 

Power MOSFETs 

• Proprietary Switching-Loss–Reduction 

Technique 

• High-Efficiency Synchronous-Mode 

Operation 

• Fixed 1MHz Switching Frequency at CCM 

Mode 

• 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 

 

 
Figure: Pin description 
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6. MICROCONTROLLER  

A. MSTAR MSD92LHSW2 (U1) 

Description 
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Features 
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Table: Recommended operating conditions 

7. 3V 128M-BIT SERIAL FLASH MEMORY WITH  
 

DUAL/QUAD SPI &QPI 
 

A. W25Q128FV (128M-BİT) SPI FLASH (U14) 

Description 
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Features 
 

 
 

 

 
Figure: Pin configuration 

 

 
Table: Pin description 
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8. USB INTERFACE 
Mstar IC has two inputs port for USB. 

 

 
Figure: USB Block Diagram 

 

9. CI INTERFACE 
17MB140R3 Digital CI ve Smart Card Interface Block diagram: 

 
Figure: CI interface 
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10. SOFTWARE UPDATE 

A.  MAİN SW UPDATE 
In MB140R3 project, please follow software update procedure: 

 

1. mb140.bin, mb140_mboot.bin and usb_auto_update_G9.txt 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.  

11. TROUBLESHOOTİNG 

A. NO BACKLİGHT 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, stby on/off pin  

BACKLIGHT_ON/OFF pin should be high when the backlight is ON. BACKLIGHT_ON/OFF must be low 

when the backlight is OFF. If it is a problem, please check this pin and the panel cables. Also it can be tested in 

TP72 in main board. 

          

 
 

Dimming pin shoul d be high or square wave in open position. If it is low, please check TP81 for 

Mstar side and panel or power cables, connectors. 
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Backlight power supply should be in panel specs. Please check Q23, shown below; also it can be checked 

TP82. 

 

 
 

 

STBY_ON/OFF should be low for TV on condition, please check Q8’s collector. 
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B. CI MODULE PROBLEM 
Problem: CI is not working when CI module inserted.  

Possible causes: Supply, suply control pin, detects pins, mechanical positions of pins. 

• CI supply should be 5V when CI module inserted. If it is not 5V please check VCC_PCMCIA, this pin 

should be low.   

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

• Detect ports should be low. If it is not low please check CI connector pins, CI module pins. 
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C. STAYİNG İN 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 TV set 

and control voltage points with a multimeter to find the shorted voltage to ground.  

 

D. IR PROBLEM 
Problem: LED or IR not working 

Check LED card supply on MB140R3 chasis. 

 

E. KEYPAD TOUCHPAD PROBLEMS 
Problem: Keypad or Touchpad is not working. Check keypad supply on MB140R3. 
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F. 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. 

 

 
 

G. NO SOUND 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.  
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H. 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 Scart-1 for terraterm connection. 

I. NO SİGNAL PROBLEM 
Problem: No signal in DVB-T/T2/C mode. 

Check tuner supply voltage; 3V3_TUNER. Check tuner options are correctly set in Service menu. Check AGC 

voltage at TUNER_IF_AGC pin of tuner. 
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Problem: No signal or Low signal in DVB-S/S2 mode. 

Check signal cables and LNB voltage, if there is no problem, check TS2022 supply voltage.  

If it is OK, then measure the voltage from the PIN20 of U16. 

If the PIN20 voltage is equal to 0V, please check I2C waveforms and software. If the PIN20 voltage is lower 

than 1V(e.g: 0.8Vor 0.3V), change the U16 with a new part. 
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12.  SERVİCE MENU SETTİNGS 
In order to reach service menu, first Press “MENU” buton, then write “4725” by uisng 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 Main Screen 

 
Video Settings 
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Audio Settings 

 

 

 
Options-1 Menu 
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Options-2 Menu 

 

 
Options-3 Menu 
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Tuner Settings Menu 

 

 
Source Settings Menu 
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Diagnostic Menu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13. GENERAL BLOCK DIAGRAM
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