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Introduction 

 

For this year’s reverse engineering challenge, the team decided to take apart what appeared to be 

a non-working Hisense 58” Roku Smart TV (58R7E3). The display of this TV recent went out 

and not picture could be seen, but audio was still coming from the TV. While doing some initial 

research of this model it was found that it may be repairable and that were 3 main components 

that might need to be replaced. 

 

These possible replacement components 

were narrowed down to one of the 

following. 

 

• Power Board 

• Main Board 

• Backlight LEDs 

 

Luckily, by using a simple flashlight the 

team was diagnose the issue as being 

attributed to bad backlight LEDs. 

  

As part of this reverse engineering 

endeavor, it was the team’s desire to find 

out if it is possible to replace this 

component based on information found  
 

Hisense 58" 4K UHD Roku Smart TV (58R7E3) 

online in the hopes of being able to turn this non-working TV back into a working one. 

 

 
Smart TV Front 

 
Smart TV Rear 

 
Smart TV Rear Backing Removed Exposing Components  
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Power Board (RSAG7.820.8349/ROH) 

 

The TV's Power Board is responsible for managing and directing the power supply to different 

components of the TV. It converts the AC power from the wall outlet into the various DC 

voltages required by various components of the television. 

 

 
RSAG7.820.8349/ROH Power Board 
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Power Board Identified Components 

 

Item / Description Item Image 

AC-Capacitors, Suppression Capacitors 

Suppress interferences which enter the device 

from the outside and protect the device 

 

Datasheet - MKP 275V-X2,  

MKP 25 450V 105J  

Capacitor 

Used for storing of electrical energy 

 

Datasheets: 

 

- AISHI RZ 

- CAPXON GF VENT low ESR 

Motherboard CAP Capacitor 470uf 35V 

105°C 

- CapXon 82µF450v 
 

Ceramic Capacitor 

 

R 221K 2KV – Ceramic Capacitor 

  
Ceramic Fuse 

250V Ceramic fuse able to withstand high 

temperature, used to protect against 

overcurrent in high-current circuits found in 

AC or DC electronics 
 

Diodes 

Semiconductor device that essentially acts as 

a one-way switch for current 

 

Datasheets: 

MUR160 

BAT85 
 

NTC Power Thermistor 

The NTC (Negative Temperature Coefficient) 

thermistor is a ceramic semiconductor in 

which resistance decreases logarithmically 

with temperature rise. 

Datasheets - SCK-055  

https://www.mouser.com/catalog/specsheets/f1778275.pdf
https://www.capcomp.de/fileadmin/Webdata/partner/AISHI/catalog_seriegroup/ASH_2014_RZ_Series.pdf
https://datasheet.lcsc.com/lcsc/1912111437_Capxon-International-Elec-RV471M025G105ETR_C402628.pdf
https://datasheet.lcsc.com/lcsc/1912111437_Capxon-International-Elec-RV471M025G105ETR_C402628.pdf
https://datasheet.lcsc.com/lcsc/1912111437_Capxon-International-Elec-RV471M025G105ETR_C402628.pdf
http://www.capxongroup.com/files/nc/Catalog.pdf
https://www.diodes.com/assets/Datasheets/ds30112.pdf
https://4donline.ihs.com/images/VipMasterIC/IC/PHGL/PHGLS25142/PHGLS25142-1.pdf?hkey=6D3A4C79FDBF58556ACFDE234799DDF0
https://datasheetspdf.com/pdf-file/675088/Voltts/SCK-055/1
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LTV-816 Photocoupler 

Semiconductor device that allows an 

electrical signal to be transmitted between 

two isolated circuits 

Datasheet 
 

Power Transformers 

 

Low frequency current sense transformers 

designed to monitor current from 0.1 to 30 

amperes at frequencies from 50 Hz to 400 Hz. 

 

 

 
Switch-mode Power Rectifiers 

Primary purpose is to allow current to flow 

only easily along one specific direction 

 

Datasheets – MBR20100 
   

Resistor 

Passive electrical component that creates 

resistance in the flow of electric current 

 

4 Band Resistor ~ 10k  5%  
Transistor 

These devices are well suited for high 

efficiency switching DC/DC converters and 

switch mode power supplies 

 

Datasheet – IPD60R360P7S, CS840F A9H   

Varistor 

Used as electronic circuit protectors against 

power and voltage surges 

 

Datasheet - TVR10621 
 

 

https://optoelectronics.liteon.com/upload/download/DS-70-97-0013/LTV-8X6%20series.PDF
https://www.onsemi.com/pdf/datasheet/mbr20100ct-d.pdf
https://www.infineon.com/dgdl/Infineon-IPD60R360P7S-DataSheet-v02_02-EN.pdf?fileId=5546d4625cc9456a015d550931ef0f70
https://www.crmicro.com/ProductSolution/psglqj/mosfet/200v600v/202205/P020220507507823970418.pdf
https://datasheetspdf.com/pdf-file/750104/TKS/TVR10621/1
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RSAG7.820.8349/ROH Schematics 
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Main Board (RSAG7.820.8252/ROH) 

The main board carries a microprocessor and memory to store TV software and settings.  This 

board also contains the input/output connectors that are used to supply video and audio to the 

system. 

 
Main Board (RSAG7.820.8252/ROH) 

 

Main Board Identified Components 

 

Item / Description Item Image 

AC-Capacitors, Suppression Capacitors 

Suppress interferences which enter the device 

from the outside and protect the device 

 

Datasheet - MKP 275V-X2,  

MKP 25 450V 105J  

Audio Line Driver With Adjustable Gain 

Pop-free stereo line driver 

designed to allow the removal of the output 

dc-blocking capacitors for reduced 

component count 

 

Datasheet - DRV632-2-VRMS 
 

https://www.mouser.com/catalog/specsheets/f1778275.pdf
https://www.ti.com/lit/gpn/drv632
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S16013 – Integrated Circuits (ICs) SOP16 

 

SDRAM IC 

network isolation transformer 

 
DRAM Chip DDR3 SDRAM 

Memory chip to store flash data 

 

 

Datasheet - K4B2G1646F-BCK0 
 

  

R90 – SMD Chip Inductor 

 

The inductor acts as a choke, which prevents 

changes in voltage or current. 

 
100 – SMD Chip Inductor 

 

 
4R7 – 4.7 ohms resistor 

 

Used as pull-up or pull-down resistors in 

digital circuits to ensure that the voltage level 

of a signal is maintained even when the signal 

is not being actively driven  

2R2 – 2.2 Ohm Resistor 

 

Used in circuits for various applications, 

including voltage regulation and current 

limiting 
 

Digital Input Audio Power Amplifier 

 

digital-input audio amplifier for driving stereo 

speakers configured as a bridge tied load 

(BTL) 

Datasheet - TI TAS5751M 
 

Step-Down Converter 

This device is ideal for load switch and 

battery protection applications 

 

Datasheet - Q4459 LR 
 

https://static6.arrow.com/aropdfconversion/b4913bb095b0b5ac173ec47eb6cfb1018de5e807/ds_k4b2g1646f-bc_rev10-0.pdf
https://www.ti.com/lit/gpn/tas5751m
https://pdf1.alldatasheet.com/datasheet-pdf/view/878741/JIANGSU/CJQ4459.html
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6D9 - IR Color Chip 

 

 
Integrated Dual Power Distribution Switch 

4.5V to 28V Input, 6A output synchronous 

buck converter with dual load switches 

 

 

Datasheet – TPS 65286  

W1A – NPN Switching Transistor 

PMBT3904 

SOT-23 40V / 200mA SMD transistor 

 
 

RO2 – Digital Transistor 

 

 

 

Datasheet – DTC623TK 
 

583 ohms resistor 

 
2N7002 SMD transistor (N - channel 

enhancement mode field effect transistor) 

 

 

Datasheet – K72 
 

TPS65286 – Buck Convertor 

 

4.5V to 28V Input, 6A output synchronous 

buck converter with dual load switches 

 

Datasheet – TPS65286  

AWKK 288 – printed heater holder 

assembly 

 

https://www.ti.com/lit/gpn/tps65286
https://html.alldatasheet.net/html-marking/129230/ROHM/DTC623TK/97/1/DTC623TK.html
https://html.alldatasheet.net/html-marking/58853/DIODES/2N7002DW/182/1/2N7002DW.html
https://www.ti.com/lit/gpn/tps65286
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PJ9087 SXM54ALF 

Ultra Low VF Schottky Rectifier 

 

Converts alternating current (AC) to direct 

current (DC) with minimal power loss 

 

Datasheet –  SXM54ALF 

 

59C – SMD Chip Resistor 

 

 

 

Datasheet – 59C 
 

Zero Ohm Resistor 

Can be used as a jumper, reserved for 

debugging, or even  

Various Miscellaneous Components with 

identified and unidentified markings but 

unable to find complete information regarding 

the exact nature of their use. 

 

 

 

 

  
 

 

 

 

 

  

  

https://www.panjit.com.tw/upload/datasheet/SXM54ALF.pdf
https://www.farnell.com/datasheets/87330.pdf?_ga=2.3939960.955324791.1705960094-163188254.1705960094
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T-CON Board (Innolux MV-0S94V-0) 

 

A Timing Control Board (T-CON) is used in LCD TVs to convert the video signal from the main 

board allowing it to be sent to the LCD Panel to display the signal to the proper location on the 

screen. 

 

 
Innolux MV-0S94V-0 

 

T-CON Board Identified Components 

 

Item / Description Item Image 

6R8 Integrated inductor Power inductor 

(6.8Ohm) 

Suppress interferences which enter the device 

from the outside and protect the device 

 

Datasheet - MKP 275V-X2,  

MKP 25 450V 105J 
 

IN8208A-EN1 QFP SMD LCD logic board 

chip 

Main Processor used for audio and video 

signaling to the LCD display boards 

 
INX IN516 9lGGNT02 Chip 

Exact use unidentified 

 

https://www.mouser.com/catalog/specsheets/f1778275.pdf
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INX IN603C 

Exact use unidentified 

 
RT7239 – GSP6BS01 

synchronous step-down DC/DC converter 

 

Datasheet - RT7239 IC 

 
MXIC 25V4035F 

2.3V-3.6V, 4M-BIT [x 1/x 2/x 4] 

CMOS MXSMIO® (SERIAL MULTI I/O) 

FLASH MEMORY 

 

Datasheet - MX25V4035F  

1371 SMD Resistor 

 

1.37 kOhms ±0.05% 0.063W, 1/16W Chip 

Resistor  
Power Transistor 

 

Datasheet – 2SA1797G 

 
Ultra Low VF Schottky Rectifier 

Ultra-Low forward voltage drop, low power 

losses 

Datasheet – SXM54ALF 
 

ESD Protection Diode 

 

Datasheet – VESD15A1-HD1  

 

 

 

 

  

http://www.datasheet39.com/download.php?id=737614
https://www.macronix.com/Lists/Datasheet/Attachments/8670/MX25V4035F,%202.5V,%204Mb,%20v1.2.pdf
https://datasheet.lcsc.com/szlcsc/Unisonic-Tech-2SA1797G-B-AB3-R_C87295.pdf
https://pdf1.alldatasheet.com/datasheet-pdf/view/539846/PANJIT/SXM54ALF.html
https://www.vishay.com/docs/82724/vesd15a1hd1.pdf
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Wireless Board  

Provides wireless network communication to the television allowing for software firmware 

updates, control of the device, and access to streaming platform services. 

 

Item / Description Item Image 

Wireless/Wi-Fi Adapter 

(WC0HR2601) 

IEEE 802.11 a/b/g/n/ac 2T/2R Band USB2.0 

Module based on REALTEK RTL8812BU 

chipset 

 

Provides Wireless / Wi-Fi network access 

 

Datasheet 
   

Front                    Back 

Wireless/Wi-Fi Adapter Housing 

Used to hold Wireless Adapter in place. 

 

 

 

 
WC0HR2601 Functional Block Diagram 

 

Sound Bar 

Provides audio capabilities for the television. The device contains left, right, and center channels 

for audio output 

 

Item / Description Item Image 

Speaker Assembly  

(VIT81580-12W8-01\ROH) 

Provides Stereo Sound Output 

  

 

  

https://fccid.io/2AC23-WC0HR2601/User-Manual/Users-manual-3290425
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LCD Display 

 

The Liquid-crystal displays (LCDs) Panel leverages LED backlights to illuminate the flat-panel 

display by using light-modulating properties of liquid crystals combined with polarizers to 

display images to the end user. 

 

Item / Description Item Image 

LCD Panel (V580DJ4-QE1 Rev. C2) 

Displays image being produced by main 

board processor through T-CON board. 

 

Datasheet 

 
LED Backlight Strips 

(JL.D580A1330-365AS-M LED) 

Backlight Strips (5) provide a light source 

behind the LCD Panel to illuminate and 

display the image being produced. 

 

 
LED 

3v LED with clear resin housing 

 

Individual LED component on the Backlight 

strip used to illuminate the display 

 
LED Power Supply Wire 

Provides 3v power to LED light strip from 

Power Board 

 
 

 

 

 

 

http://www.58display.com/ggs/20191224181701761_V580DJ4-QE1%20Approval%20SPEC_8208E%20CNT%E5%81%8F%E5%B7%A6(LF12%20C2%E7%89%88%E6%9C%AC)_ver2.2_20180810.pdf
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Non-Electrical Components  

 

Item / Description Item Image 

Screws 

Used to hold in various components 

 
Frame / Bezel 

Used to cover front LCD Panel 

 
Left and Right Stand / Footings 

Used to hold TV up 

  
Rubber Bezel 

Used to hold in Diffuser panels 

 
Diffuser Panels 

Three Layer diffuser panels used to even out 

LED back light and to distribute light to LCD 

Panel 

 
Diffuser Risers 

Used to hold Diffusers panels above LED 

back lights 
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LED Reflector (Front and Back) 

Used to reflect LED light towards panel and 

to alleviate any dark spots that may be 

produced by metal frame backing 
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Summary Report 

 

Findings 

After diagnosing the potential issue with the TV, taking it apart, repairing it, and putting it back 

together the team found that there are many components that are used to produce this device that 

are both off the shelf and proprietary. While the team was not able to identify all components, 

even after reaching out to the manufacture, we did learn there are several components that are 

used in other devices that could give us an idea around the use of their use in this device. 

 

As many LCD TVs have similar designs, we were able to find that parts from other models, and 

even manufactures, could be used to replaced components in this device. Surprisingly it appears 

that power and main boards are using in a few other brands leading us to believe that Hisense 

may be manufacture used for these products. The main difference between this brand and others 

appears to be the T-CON board which appears to hold several proprietary chips. 

 

Lessons Learned 

The main lesson learned is that while the device is not overly expensive and could easily be 

replaced, a simple LED backlight replacement restored the device to full working order. 

 

By leveraging a simple flashlight pointed at the 

front of the display we were able to see a faint 

image that indicated a potential backlight issue. 

 

Researching online we found tutorials to take 

apart, replace backlight, and put the display 

back together. 

 

Purchasing a $30 component allowed us to 

spend less than 10% of what it would have cost 

to replace the entire television. 
 

Repaired Hisense Smart TV 

By repairing this device we saved it from going to the landfill and can now leverage it for events 

that we host as a Pit or Audience display. 
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