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Notes : 1. Permanent damage to the device may occur if maximum values are exceeded 
                functional operation should be restricted to the condition described under normal 
                operating conditions. 
            2. Temperature and relative humidity range are shown in the figure below.  
                95 % RH Max. ( Ta≤40 ) 
                Maximum  wet - bulb  temperature at  39 OC or less. (Ta > 40 )  No 
                condensation. 

Power Supply Voltage VDD -0.3 4.0 V 
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Notes : 1. The supply voltage is measured and specified at the interface connector of LCM. 
                The current draw and power consumption specified is for 3.3V at 25 . 
                    a) Typ : Mosaic Pattern 
                    b) Max : R/G/B Pattern 

 
 
 
 
             
            2. Calculated value for reference (VLED  ILED)             
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[Ta =25 2 ] 

Parameter Min. Typ. Max. Unit Remarks 

Power Supply Voltage VDD 3.0 3.3 3.6 V Note 1 

Permissible Input Ripple 
Voltage VRF - - 100 mV At VDD = 3.3V 

Power Supply Current IDD - 300 - mA Note 1 

Positive-going Input 
Threshold Voltage VIT+ - - 100 mV 

Vcm = 1.2V typ. 
Negative-going Input 
Threshold Voltage VIT- -100 - - mV 

Differential Input Voltage VID 200 - 600 mV 

Power Consumption 

PD - - 4.2 W Note 1 

PBL - - 8.8 W Note 2 

Ptotal - - 13.0 W 
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[Ta =25 2 ] 

Notes: 1. PLED = VLED ILED (Without LED converter transfer efficiency) 
            2. The life time of  LED, 50,000Hrs, is determined as the time at which luminance of the  
               LED is 50% compared to that of initial value at the typical LED current on condition of  
               continuous operating at 25 � 2 C. 

Parameter Min. Typ. Max. Unit Remarks 

LED Forward Voltage VF - 3.0 3.3 V - 

LED Forward Current IF - 60 mA - 

LED Power Consumption PLED 7.8 8.8 W Note 1 

LED Life-Time N/A 50,000 - - Hour IF = 60mA 

Power supply voltage for 
LED Driver VLED 10.8 12 13.2 V 

 
 

EN Control 
Level 

Backlight on 2.5 5.0 V 

Backlight off 0 0.8 V 

PWM 
Control 
Level 

PWM High 
Level 2.5 5.0 V 

PWM Low 
Level 0 0.8 V 

PWM Control Frequency FPWM 180 - 10,000 Hz 

Duty Ratio - 10 - 100 % 
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NC No Connection 
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Item Symbols Min Typ Max Unit 

Clock 

Frequency 1/Tc 100 147.8 160 MHz 

High Time Tch - 4/7Tc - Tc 

Low Time Tcl - 4/7Tc  - Tc 

Frame Period Tv 

1112 1125 1238 lines 

40 60 66 Hz 

25  16.67 15.15 ms 

Vertical Display Period Tvd -  1080 - lines 

One line Scanning 
Period Th  2080 2200  2400 clocks 

Horizontal Display 
Period Thd -  1920 - clocks 
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3.3+/- 0.3V �

Parameter Symbol Condition Min.   Typ. Max.  Unit Remark 

Viewing Angle 
range 

Horizontal 
Θ3 

CR > 10 

85 89 - Deg. 

Note 1 
Θ9 85 89 - Deg. 

Vertical 
Θ12 85 89 - Deg. 

Θ6 85 89 - Deg. 

 Luminance Contrast ratio CR 

Θ = 0� 
(Center) 
Normal  
Viewing  

Angle 

1000 1200 Note 2 

 Luminance of  White Yw 425 500 cd/m2 Note 3 

 White luminance uniformity ΔY 75 80 % Note 4 

Reproduction 
of color 

White 
Wx 0.283 0.313 0.343 - 

Note 5 

Wy 0.299 0.329 0.359 - 

Red 
Rx 0.622 0.652 0.682 - 

Ry 0.299 0.329 0.359 - 

Green 
Gx 0.265 0.295 0.325  - 

Gy 0.605 0.635 0.665 - 

Blue 
Bx  0.118 0.148 0.178 - 

By 0.035 0.065 0.095 - 

Response 
 Time GTG Tg 20 25 ms Note 6 

Cross Talk CT - - 2.0       % Note 7 

   
                                         [VDD = 3.3V, Frame rate = 60Hz, Clock = 74.25MHz, IBL = 240mA, Ta =25 2 ] 
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1. Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing are 
determined for the horizontal or 3, 9 o’clock direction and the vertical or 6, 12 o’clock 
direction with respect to the optical axis which is normal to the LCD surface. 

2. Contrast measurements shall be made at viewing angle of �= 0� and at the center of the LCD 
surface. Luminance shall be measured with all pixels in the view field set first to white, then 
to the dark (black) state. (See FIGURE 1 shown in Appendix) Luminance Contrast Ratio (CR) 
is defined mathematically.  
 

                  Luminance when displaying a white raster 
                   Luminance when displaying a black raster 

 
3. Center Luminance of white is defined as the LCD surface. Luminance shall be measured with 

all pixels in the view field set first to white. This measurement shall be taken at the locations 
shown in FIGURE 2 for a total of the measurements per display.  

4. The White luminance uniformity on LCD surface is then expressed as : 
         Y = ( Minimum Luminance of 9points / Maximum Luminance of  9points )  * 100                             

(See FIGURE 2 shown in Appendix). 
5.      The color chromaticity coordinates specified in the table above. shall be calculated from the 

spectral data measured with all pixels first in red, green, blue and white. Measurements shall 
be made at the center of the panel. 

6.      Response time Tg is the average time required for display transition by switching the input  
         signal as below table and is based on Frame rate fV =60Hz to optimize.  
         Each time in below table is defined as Figure 3and shall be measured by switching the input  
         signal for “any level of gray(bright)”and “any level of gray(dark)”.                                     

(See FIGURE 3 shown in Appendix). 
7.      Cross-Talk of one area of the LCD surface by another shall be measured by comparing the 

luminance (YA) of a 25mm diameter area, with all display pixels set to a gray level, to the 
luminance (YB) of that same area when any adjacent area is driven dark. (See FIGURE 4 
shown in Appendix).  

Note : 

CR    = 
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Figure 1. Measurement Set Up 

 

 Figure 2. White Luminance and Uniformity Measurement Locations (9 points) 
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Figure 3. Response Time Testing 

 

YB - YA 

YA 

Cross-Talk (%)  =  100 

 
                  
                                                                  
Where:    YA = Initial luminance of measured area (cd/m2) 

YB = Subsequent luminance of measured area (cd/m2)
The location measured will be exactly the same in both patterns 
 

YA (7D/8,W/2) 
L0 

YB(7D/8,W/2) 

(3D/4, 3W/4) 

L31 

(D/4, W/4) 

VIEW AREA VIEW AREA 

(D, W) (D, W) 

Figure 4. Cross Modulation Test Description 
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No Test Items Conditions 

1 High temperature storage test Ta = 60 , 240 hrs 

2 Low temperature storage test Ta = -20 , 240 hrs 

3 High temperature & high humidity  
operation test Ta = 50 , 80%RH, 240hrs 

4 High temperature operation test Ta = 60 , 240hrs 

5 Low temperature operation test Ta = 0 , 240hrs 

6 Thermal shock Ta = -20  ↔ 60  (0.5 hr), 100 cycle 

7 Vibration test 
(non-operating) 

Frequency 10 ~ 500 Hz, half sine 
Gravity / AMP 1.5 Grms 
Period X, Y, Z /Sweep rate:1hour 

8 Shock test 
(non-operating) 

Gravity 220G 

Pulse width Half sine wave 2msec 

Direction X, Y, Z Once for each 

9 Electro-static discharge test  
(non-operating) 

Air          : 150 pF, 330Ω, 15 KV   
Contact   : 150 pF, 330Ω, 8 KV 
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Item 1 2 3 4 5 6 7 8 9 10 11 12 13 

Code X X S 3 1 8 B 0 0 0 1 H D 

Descri
ption Products GBN Grade B3 Year Month Revision 

code Serial No 
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Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Code 4 F P 3 1 2 7 3 8 0 0 0 0 1 E E J 

Descr
iption GBN Grade B3 Y M Last 4 digit of  

FG Code Seriers Number 
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