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1. I/F Circuit operation Description 1.1. Block diagram
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1. I/F Circuit operation Description 1.2. Analog Signal input Block *1 *2



*3



*1



*4 *1 *5



kTz|iGwpuGkŒšŠ™�—›�–• This is a analog signal input circuit diagram. This block consist of R,G,B, H-sync,V-sync,SCL and SDA signals. *1) This is a circuit for protection against the ESD. *2) This is a circuit which is used for impedance matching. 75 ohm resistors on the R,G,B line are used for impedance matching . *3) Some Video card output is not stabilized. In this case, unexpected noise may be seen. So this circuit is used for stability of H-sync ,V-sync. *4) ST-DET pin is used to realize the connection of the D-SUB signal cable. This pin is always low(GND) when D-SUB signal cable is connected. In case of disconnection with D-SUB cable, this pin come to be high(5V). *5) This is EEPROM which Analog EDID data is stored in.
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1. I/F Circuit operation Description 1.3. Supply Voltage regulation block *2



*1 *1



*3



This is a supply voltage regulation block. This block consist of 3.3V regulator, 2.5V regulator, panel Vcc voltage switching circuit. *1) This is a voltage regulation circuit for 3.3V output. *2) This is a voltage regulation circuit for 2.5V output. *3) This is voltage FET switching circuit which is for panel Vcc power sequence.
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1. I/F Circuit operation Description 1.4. Scaler block *1



*2



MST9011 (15” ), MST 9111(17”,18”,19”) 1. Manufacturer : M star 2. Fully integrated ADC , PLL and scaler, LVDS, 3. Input sampling rate : - MST9011 : 85MHz - MST9111 : 135Mhz 4. Input Format : - MST9011 : Analog RGB up to XGA (1024 * 768 @75Hz) - MST9111 : Analog RGB up to SXGA (1280 * 1024 @75Hz) 5. Output Format : 8 or 6-bit panels One (15”) or Two(17”,19”) pixel output format



* Input and output signal *1) Analog Input block - R,G,B input , - H-sync,V-sync,



This Scaler amplifies the level of video signal for the digital conversion and converts from the analog video signal to the digital video signal using a pixel clock and outputs 8-bit R, G, B signal to LVDS transmitter.



- DDC line (D-SDA,D-SCL) *2) Output block



The range of the pixel clock is from 25MHz to 135MHz .



- LVDS output (5 channel) including Clock



 6/28



1.I/F Circuit operation Description 1.5. micro-controller block



*1



*3



*2 This block consists of u-controller, EEPROM IC which stores control data, and Reset IC *1) U-controller The u-controller distinguishes polarity and frequency of the H/V sync which are supplied from signal cable. And u-controller control “Inverter on”, “ LCD power on”, “Lamp current Adjust” and communication with scaler. *2) EEPROM The controlled data of each modes is stored in EEPROM. *3) Reset block The reset of the u-controller is active “High” KIA7042 reset IC’s output is low until 5V come to be over 4.2V so that u-controller can have stable reset operation.
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2. LIPS block operation description 2.1. Block diagram
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2.LIPS block operation description 2.2. SMPS Block
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2.LIPS block operation description 2.2. SMPS Block



This block is SMPS block. *1) EMI component This block construct Low pass filter for EMI reduction. *2) Input rectifier and smoothing filter This block change AC input voltage to high DC voltage. *3) PWM control circuit Control PWM oscillator frequency and drive switching MOSFET. *4) Energy transfer Transformer Change high voltage on primary side to low voltage on secondary side and meet the output voltage spec. *5) Output rectifier and filter - Through rectifier diode, get the DC voltage 12V,5V . - Construct filter to get more approach DC voltage. *6) Feedback circuit Construct feedback circuit to control U801 wavy duty.
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2.LIPS block operation description 2.3. INVERTER Block *1 *3



*2



*4



*4
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2.LIPS block operation description 2.3. Inverter Block



This block is Inverter block. *1) Reset circuit This block is for voltage detecting. When input 5V is less than 5VDC, U106 KIA7042 will shut down U103(OZ960). U103 (OZ960) will be reset if the voltage is recovered 5VDC. *2) PWM controller U103 (OZ960) is the PWM output controller to drive CCFL . *3) Drive network Dual MOSFET for switch direct network to drive transformer. *4) Feedback and OVP circuit. Detect kick off voltage from transformer and transfer this feedback voltage to pin 2 of U103. If the feedback voltage is over 2V, U103 (OZ960) will be shut down.
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Appendix



Operation principle of LCD Monitor 1) LCD Monitor Block diagram 2) Video signal Timing 3) Analog to Digital Converter 4) ADC Calibration 5) Pixel sampling 6) Output TTL Timing 7) LVDS 8) Power sequence for panel
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Appendix



1. LCD Monitor Block diagram
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Appendix



2. Video signal Timing 2.1. Timing formula - Dclk (Mhz) = Htotal * Vtotal * Vsync(Refresh Rate) - Dclk = 1 / Tpixel = = Htotal * Hsync - Hsync = Vtotal * Vsync



Vsync = Refresh Rate Hsync = Horizontal Frequency Dclk = Pixel clock



H-sync width
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Video
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Active Htotal
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Appendix



2. Video signal Timing 2.2. Timing configuration on Display H Sync V Sync V Start



Active Video Area



H Start



Total Dot = Total Clock



Hsync



Clock
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Appendix



3. Analog to Digital Converter



Pre amp Block



Analog to Digital Converter Block Amp(0.7:1)
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AD Converter
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ADC Clock



Appendix



4. ADC Calibration



4.1. ADC Calibration Procedure lˆŠ�GŠ�ˆ••Œ“G–�G›�ŒGhkjG”œš›G‰ŒGŠˆ“�‰™ˆ›Œ‹G‰Œ�–™ŒG�›GŠˆ•G‰ŒGœšŒ‹U XUGvmmzl{XG�šGœšŒ‹G›–G™Œ”–�ŒGkjG‰�ˆšG–��šŒ›šG�•G›�ŒGhkjG—ˆ›�UG YUGGvmmzl{YG�šGœšŒ‹G›–G›™�”G›�ŒGhkjG›–G›�ŒG‰“ˆŠ’G“Œ�Œ“GŠ�ˆ™ˆŠ›Œ™�š›�ŠšG–�G›�ŒGyniGš–œ™ŠŒU ZUGnhpuG�šGœšŒ‹G›–Gˆ“�Ž•G›�ŒG�œ““GšŠˆ“ŒG�–“›ˆŽŒGšž�•ŽG–�G›�ŒGŒŸ›Œ™•ˆ“Gš–œ™ŠŒ ›–G›�ŒG”ˆŸ�”œ”G�•—œ›G–�G›�ŒGhkjU vmmzl{Gˆ•‹GnhpuGŠˆ“�‰™ˆ›�–•Gš�–œ“‹G‰ŒG‹–•ŒGž�›�G›�ŒG™Œˆ“G��‹Œ–Gš–œ™ŠŒGš–œ™ŠŒS ž��“ŒGŠˆ—›œ™�•ŽGˆG�œ““GšŠˆ“ŒG�•—œ›U jˆ“�‰™ˆ›�–•G�šG—Œ™�–™”Œ‹G›�™–œŽ�G��™”žˆ™ŒG™–œ›�•ŒšU
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Appendix



4. ADC Calibration 4.2. Offset1 Calibration QGv��šŒ›XG aGj–”—Œ•šˆ›ŒG�–™G�•›Œ™•ˆ“GkjG–��šŒ›G–�G›�ŒG�•—œ›Gš›ˆŽŒG–� ›�ŒG–•TŠ��—G›™ˆŠ’Gˆ•‹Go–“‹U QG{–GŠ–”—Œ•šˆ›ŒG›�ŒGŠ��—G›–GŠ��—G�ˆ™�ˆ›�–•GUG {�Œ™Œ�–™ŒSG›�ŒG™Œ˜œ�™Œ”Œ•›G�šG›–G—Œ™�–™”G–•“ G–•ŠŒ Oˆ›GmˆŠ›–™ PU • w™–ŠŒ‹œ™ŒG�šGa T zŒ›G��‹Œ–G�•—œ›G�–“›ˆŽŒG�–™GWUW}U T šŒ›GŽˆ�•G›–G”�•�”œ”GbG™Œˆ‹GhkjG–œ›—œ›š T zŒ›GŽˆ�•G›–G”ˆŸ�”œ”bG™Œˆ‹GhkjG–œ›—œ›š T h‹‘œš›G–��šŒ›GXGœ•›�“GhkjG–œ›—œ›šGˆ›G”�•�”œ”Gˆ•‹G ”ˆŸ�”œ”Gˆ™ŒG›�ŒGšˆ”ŒGOž�›��•GRVT ›–“Œ™ˆ•ŠŒP
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Appendix



4. ADC Calibration 4.3. Offset2 Calibration QGv��šŒ›Y aGj–”—Œ•šˆ›ŒG�–™G�•›Œ™•ˆ“GkjG–��šŒ›G–�G›�ŒGY•‹Gš›ˆŽŒG–�G ›�ŒG–•TŠ��—G›™ˆŠ’Gˆ•‹Go–“‹U QG~�Œ•GœšŒ‹Gž�›�G–��šŒ›XSG”ˆ’ŒG›�ŒG–�Œ™ˆ““GhkjG–��šŒ›GŒ˜œˆ“G ›–G¡Œ™–Gˆ•‹G�•‹Œ—Œ•‹Œ•›G–�G›�ŒGhkjGŽˆ�•GšŒ››�•ŽUG QGp‹Œˆ““ G—Œ™�–™”Œ‹Gœš�•ŽGˆŠ›œˆ“Gˆ•ˆ“–ŽG�•—œ›Gž�›�G�œ““G™ˆ•ŽŒG �ˆ“œŒšG�™–”GŽ™ˆ—��ŠšGš–œ™ŠŒU • w™–ŠŒ‹œ™ŒG�šGa T zŒ›G��‹Œ–G�•—œ›G�–“›ˆŽŒG�–™GWUW}U T kŒŠ™ŒˆšŒGv��šŒ›YG›–G��™š›G�•š›ˆ•ŠŒGž�Œ™ŒGhkjGœ•‹Œ™�“–žG �“ˆŽšGˆ™ŒGšŒ›
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Appendix



4. ADC Calibration 4.4. Gain Calibration QGnˆ�•G aG|šŒ‹G›–Gˆ‹‘œš›G�œ““G™ˆ•ŽŒG�•—œ›G›–G—™–‹œŠŒG�œ““G–šž�•Ž hkjGŠ–‹ŒšGO�™–”GWW�G›–Gmm�PG QGš–”Œ›�”ŒSGŠˆ““Œ‹Gˆœ›–GŠ–“–™bGˆœ›–Gž��›ŒG“Œ�Œ“bGˆœ›–G‰ˆ“ˆ•ŠŒGG QGyŒ˜œ�™ŒGˆG�œ““G™ˆ•ŽŒG�•—œ›Gš–œ™ŠŒG›–G‰ŒG—Œ™�–™”Œ‹GŠ–™™ŒŠ›“ G • w™–ŠŒ‹œ™ŒG�šGa T zŒ›G��‹Œ–G�•—œ›G�–“›ˆŽŒG�–™GWU^Z}GO–™GWU^}G�–™Gš–”ŒG”–‹Œ“PU T p•Š™ŒˆšŒGŽˆ�•G›–G��™š›G�•š›ˆ•ŠŒGž�Œ™ŒGhkjGW�Œ™�“–žG �“ˆŽšGˆ™ŒGšŒ›



 21/28



Appendix



4. ADC Calibration 4.5. Effect of incorrect ADC calibration QGp�GhkjGŠˆ“�‰™ˆ›�–•G�šG—Œ™�–™”Œ‹G�•Š–™™ŒŠ›“ SG›�Œ•G�–““–ž�•ŽGG�ˆ™�–œšGˆ™›��ˆŠ›šG”�Ž�›G‰ŒG�ˆ——Œ•Œ‹UGGGGGGGG T zˆ›œ™ˆ›Œ‹G“~��›Œ”  ‹���Œ™Œ•›Gš�ˆ‹ŒšGŠ“–šŒG›–G—Œˆ’Gž��›ŒGGGG�ˆ“œŒGŠˆ•’›G‰ŒG‹���Œ™Œ•›�ˆ›Œ‹U T “|•‰“ˆŠ’” ‰“ˆŠ’G



 ‹���Œ™Œ•›Gš�ˆ‹ŒšG–�G‰“ˆŠ’GŠ“–šŒG›–G‰“ˆŠ’G�“––™GŠˆ•’›G‰ŒG‹���Œ™Œ•›�ˆ›Œ‹G–™G‰“ˆŠ’G‹–Œš•’›G‰“ˆŠ’GŒ•–œŽ�U T yŒ‹œŠŒ‹Gˆ——ˆ™Œ•›GŠ–•›™ˆš›
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5. Pixel sampling 5.1. Pixel sampling Point



p‹Œˆ“



hŠŠŒ—›ˆ‰“Œ



Input Clock Input data Stable Clock/Data Sampling Point
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5. Pixel sampling 5.2. How to find best pixel sampling point QGGzœ”G–�G—�ŸŒ“G‹���Œ™Œ•ŠŒ QGGzœ”G–�G—�ŸŒ“G‹���Œ™Œ•ŠŒ



h i



aGm–™Gˆœ›–G—�ˆšŒGˆ‹‘œš›”Œ•›SG 



“šœ”G–�G—�ŸŒ“G‹���Œ™Œ•ŠŒ” ”Œ›�–‹G�šGœšŒ‹UG {�ŒG—�ŸŒ“Gšœ”G�šG��Ž�Œš›Gˆ›G‰Œš›G—�ˆšŒG—–�•›UG



wohzlGdG∑ OwKTwK6:P QG{–G��•‹G‰Œš›G—�ˆšŒG—–�•›G�šG‹–•ŒG‰ G��™”žˆ™ŒG™–œ›�•ŒU      
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6. Output timing
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Appendix



6. Output timing                
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7. LVDS ^UXUs}kzGOs–žG�–“›ˆŽŒG‹���Œ™Œ•›�ˆ“Gš�Ž•ˆ“�•ŽP ^UXUs}kzGOs–žG�–“›ˆŽŒG‹���Œ™Œ•›�ˆ“Gš�Ž•ˆ“�•ŽP bGj–•�Œ™›G{{sGš�Ž•ˆ“G›–Gs–žG�–“›ˆŽŒG‹���Œ™Œ•›�ˆ“Gš�Ž•ˆ“U



I/F System
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8. Power sequence for Panel 90% Power supply for LCD Vcc



90%



10%



10%



0V T2



T1 Interface signal



Parameter



T1 T2 T3 T4 T5 T6 T7



Valid data



10% 0V



Power for LAMP



T5 T6



OFF



T7



10% T4



T3



Lamp on



OFF



Values Min.



Typ.



Max.



W 0.01 200 200 0.01 1



W W W W W W W



10 50 W W 50 10 W



Units



ms ms ms ms ms ms s



Notes : 1. Please avoid floating state of interface signal at invalid period. 2. When the interface signal is invalid, be sure to pull down the power supply for LCD VCC to 0V. Invalid signal with Vcc for a long period of time, causes permanent damage to LCD panel. 3. Lamp power must be turn on after power supply for LCD and interface signals are valid.
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