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1.0 GENERAL DESCRIPTION 
   
   1.1 Introduction 

EV213U0M-N10  is a color active matrix TFT LCD module using amorphous 
silicon TFT‘s (Thin Film Transistors) as an active switching devices. This 
module has a 21.3 inch diagonally measured active area with UXGA 
resolutions (1600 horizontal by 1200 vertical pixel array). Screen with 8 bits  
Driver.Converter for backlight driving is built-in； 

     1.2 Features 
 
           LVDS Interface with 2 port CLK; 
            8-bit driver Grayscale 
            Thin and light weight 
            High luminance and contrast ratio, low reflection and wide viewing angle 
            RoHS  compliant 
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     1.3 Application 
 
            monochrome monitor system            

     1.4 General Specification 
         The followings are general specifications at the EV213U0M-N10 
      
                                         <Table 1. LCD Module Specifications> 

Parameter Specification Unit Remarks 

Active Area  432(H)*324(V) mm 

Number Of Pixels  1600(H)×1200(V) pixels 

Pixel Pitch        0.090(H)×RGB×0.270(V) mm 

Pixel Arrangement Sub-pixel Vertical stripe 

Display Mode Normally Black 

Display Colors Grayscale - 

Display Mode Normally Black 

Surface Treatment 高精细AG45, NAZ补偿 

Contrast Ratio 1800:1(typ.) 

Viewing Angle(CR>10) 88/88/88/88(typ.) deg. 

Response Time 20(typ.) ms Ton+Toff 

Color Gamut - 黑白 

Brightness 1700(min)/2000(typ) cd/m2 

Brightness Uniformity 9 point: min 75% ,typ:80% 

Power Consumption TBD watt 

Outline Dimension 457(H)*350(V)*16.75(Total) mm 

Weight   TBD gram 
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2.0 ABSOLUTE MAXIMUM RATINGS 
               The followings are maximum values which, if exceed, may cause faulty 
operation or damage to the unit.  
                                         < Table 3. Absolute Maximum Ratings>               

Note: 
1.  These range above is maximum value not the actual operating temperature . 

Actual Operating temperature is no more than 40℃ and temperature refers to 
the LCM surface temperature ; Length of operation: No more than 8 hours per 
day, and no more than 4 hours of continuous use one time. 

2. BOE is not responsible for product problems beyond the use conditions. 
3. Temperature and relative humidity range are shown in the figure below. Wet bulb 

temperature should be 39 ℃ max. and no condensation of water.     

Parameter Symbol Min. Max. Unit Remarks 

Power 
Supply 

LCD 
Module 

VDD VSS-0.3 13 V  

Ta = 25 ℃ 

Note 1&2 BLU 
VLED VSS-0.3 28 V 

ILED - 1500 mA 

Operating Temperature 
TOP 0 +50 ℃ 

Note 3 

TSUR 0 +60 ℃ 

Storage Temperature TST -20 +60 ℃ 

Operating Ambient 
Humidity 

Hop 10 90 %RH 

Storage Humidity Hst 10 90 %RH 
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3.0 ELECTRICAL SPECIFICATIONS 
 
   3.1  TFT LCD Module                              
                                          
                                     < Table 4. LCD Module Electrical specifications >     [Ta =25± 2 ℃] 

Notes :   1. The supply voltage is measured and specified at the interface connector of LCM. 

                  The current draw and power consumption  specified is for Frame rate fV=60Hz                              

                  and Clock frequency = 74.8MHz. Test Pattern of power supply current 

                        a) Typ : Mosaic 8 x 6 Pattern(L0/L255)                  b) Max : V-Line Sub line (L255) 

 

 

 

 

 

 

 

               

               2. The duration of  rush current is about 2ms and rising time of Power Input is 1ms(min) 

Parameter Min. Typ. Max. Unit Remarks 

Power Supply Voltage VDD 11 12 13 V 
Note1 

Power Supply Current IDD - TBD mA 

In-Rush Current IRUSH - - 4.0 A Note 2 

Permissible Input Ripple Voltage VRF - - 400 mV Note1,3 

High Level Differential Input  

Threshold Voltage 
VIH +100 - +300 mV 

Low Level Differential Input  

Threshold Voltage 
VIL -300 - -100 mV 

Differential input voltage |VID | 200 - 600 mV 

Differential input common mode voltage Vcm 1.1 1.2 1.3 
VIH=100mV, 

VIL=-100mV 

Power Consumption PD - TBD W 
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   3.2 Back-Light Unit 
                                          
                                  Table 5. LED Driver Electrical Specifications >   [Ta =25± 2 ℃] 

Notes: 1. PLED = VLED × ILED (Without LED converter transfer efficiency) 

            2. The life time of  LED, 10,000Hrs, 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 Symbol 
Values 

Unit Notes 
Min. Typ. Max. 

LED Supply Voltage 
VLED 21 24 27 V Note 1 

VRP 500 mV Ripple 

LED Forward Current ILED - 1100 1500 mA 

Power Consumption PLED - TBD TBD W 

 Rush current IRUSH - - 4.0 A 

BLU on/off Level 
BLU on 2 3.3 5 V 

BLU off 0 0 0.8 V 

PWM 

Level 
High Level 2 3.3 5 V 

Low Level 0 0 0.8 V 

Frequency FPWM 120 200 1000 Hz 

Duty Ratio DPWM 1 - 100 % 

LED Quantity QLED - 36 - EA  

LED Life Time TLED 50000 - - Hrs Note 2 
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   3.3 INTERFACE CONNECTION. 
     3.3.1 Electrical Interface Connection 
              CN1   Module Side Connector : IS100-L30O-C23 

Pin No Symbol Function Remark 

1 RXO0N Negative LVDS differential data input 

2 RXO0P Positive  LVDS differential data input 

3 RXO1N Negative LVDS differential data input 

4 RXO1P Positive  LVDS differential data input 

5 RXO2N Negative LVDS differential data input 

6 RXO2P Positive  LVDS differential data input 

7 GND Ground Note 1 

8 RXOCN- Negative LVDS differential clock input 

9 RXOCP Positive  LVDS differential clock input 

10 RXO3N Negative LVDS differential data input 

11 RXO3P Positive  LVDS differential data input 

12 RXE0N Negative LVDS differential data input 

13 RXE0P Positive  LVDS differential data input 

14 GND Ground 

15 RXE1N Negative LVDS differential data input 

16 RXE1P Positive  LVDS differential data input 

17 GND Ground 

18 RXE2N Negative LVDS differential data input 

19 RXE2P Positive  LVDS differential data input 

20 RXECN Negative LVDS differential clock input 

21 RXECP Positive  LVDS differential clock input 

22 RXE3N Negative LVDS differential data input 

23 RXE3P Positive  LVDS differential data input 

24 NC For LCD internal use only，Do not connect 
25 SELLVDS H:VESA/Low：JEIDA  

26 NC  For LCD internal use only，Do not connect 

27 NC For LCD internal use only，Do not connect 
28 VIN Power  Supply 12V 

29 VIN Power  Supply 12V 

30 VIN Power  Supply 12V 
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Pin No Symbol Description 

1 VLED 

+ 24V 

2 VLED 

3 VLED 

4 VLED 

5 VLED 

6 GND 

GND 

7 GND 

8 GND 

9 GND 

10 GND 

11 NC - 

12 BL ON Enable(BL ON/OFF) 

13 NC - 

14 PWM Duty control 

   3.3.2 Pin assignment for LED Bar 
       Connector : CI0114M1HR0-NH 瀚荃or equivalent 

 < Table8. Pin assignment for LED Bar >               
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   3.4 LVDS Interface (Tx; THC63LVDF83A or Equivalent) 
 
   3.4.1 LVDS Interface 
 

10 
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2 

Pin No. 

HR230WU-400 

(CN11) 

RXO3- 

RXO3+ 

 

RXO CLK- 

RXO CLK+ 

RXO2- 
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RXO1- 

RXO1+ 

RXO0- 

RXO0+ 

TFT-LCD  

(Rx) 

38 

37 

40 

39 

42 

41 

46 

45 

48 

47 

Pin No. 

OUT3- 

OUT3+ 

CLK OUT- 

CLK OUT+ 

OUT2- 
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Interface 
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 3.4.2  SIGNAL TIMING SPECIFICATION 

Item Symbols Min Typ Max Unit Note 

DCLK 

Period tC 14.3 13.36 12.5 ns 

Frequency fC 70 74.8 80 MHz 

Cycle to Cycle jitter Trcl tC-0.2 - tC+0.2 ns 

Channel to Channel 

Skew 
CCS - - 200 ps 

Spread spectrum 

modulation 

Frequency 

Fssm 12k - 200k Hz 

Spread spectrum 

modulation range 
FLVDEV 0.98fC - 1.02fC Hz 

Item Symbols Min Typ Max Unit Notes 

Horizontal 

Display 

Period 
tHV 800 800 800 tCLK 2 ports 

Blank tHB 165 210 266 tCLK 

Total tHP 965 1010 1066 tCLK 

Vertical 

Frame 

Rate 
Fr 55 60 60.3 Hz 

Display 

Period 
tVV 1200 1200 1200 Lines 

Blank tVB 30 35 50 Lines 

Total Th 965 1010 1066 Lines 

Notes: 

1. The input of HSYNC & VSYNC signal does not have an effect on normal operation (DE Only Mode).If 
you use spread spectrum of EMI, add some additional clock to minimum value for clock margin. 
2. The performance of the electro-optical characteristics may be influenced by variance of the vertical 

refresh rate and the horizontal frequency. 
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 3.4.3  LVDS Rx Interface Timing Parameter  

  The specification of the LVDS Rx interface timing parameter is shown in Table 7. 
 

                               <Table . LVDS Rx Interface Timing Specification> 

Item Symbol Min Typ Max Unit Remark 

CLKIN Period tRCIP 11.8 12.1 13.05 nsec 

Input Data 0 tRIP1 -0.4 0.0 +0.4 nsec 

Input Data 1 tRIP0 tRCIP/7-0.4 tRCIP/7 tRCIP/7+0.4 nsec 

Input Data 2 tRIP6 2 × tRCIP/7-0.4 2 × tRCIP/7 2 × tRCIP/7+0.4 nsec 

Input Data 3 tRIP5 3 × tRCIP/7-0.4 3 × tRCIP/7 3 × tRCIP/7+0.4 nsec 

Input Data 4 tRIP4 4 × tRCIP/7-0.4 4 × tRCIP/7 4 × tRCIP/7+0.4 nsec 

Input Data 5 tRIP3 5 × tRCIP/7-0.4 5 × tRCIP/7 5 × tRCIP/7+0.4 nsec 

Input Data 6 tRIP2 6 × tRCIP/7-0.4 6 × tRCIP/7 6 × tRCIP/7+0.4 nsec 

tRIP3 

tRIP4 

tRIP5 

tRIP6 

tRIP2 

tRIP0 

tRIP1 

Rx2 Rx1 Rx0 Rx6 Rx5 Rx4 Rx3 Rx2 Rx1 Rx0 Rx3 

tRCIP 
Vdiff=0[v] Vdiff=0[v] 

RxCLK+ 

RXz +/- 
    * Z = 0, 1, 2,3  

 

* Vdiff = (RXz+)-(RXz-),…. ,(RXCLK+)-(RXCLK-) 
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 3.5  SIGNAL TIMING WAVEFORMS OF INTERFACE SIGNAL  

MCLK

DE

x,1 x,2 x,y x+1,1x,1050Invalid Data DataInvalid 

Th

Tv

Tvd

R7 ~ R0

G7 ~ G0

B7 ~ B0
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3.5.1  Horizontal Timing Waveforms 

MCLK

DE

D1 D2 Dn Data D1 D2 D3

 

InvalidD1048 D1049 D1050

Th

Thd

Tc

RA7 ~RA0

GA7 ~GA0

BA7 ~BA0

Tch Tcl

TdhTds

2.0V

0.8V

2.0V

0.8V

Tes

2.0V

MCLK

Valid DataData

DE

1.5V
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3.6 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS 

Color & Gray Scale 
RED DATA GREEN DATA BLUE DATA 

R7 R6 R5 R4 R3 R2 R1 R0 G7 G6 G5 G4 G3 G2 G1 G0 B7 B6 B5 B4 B3 B2 B1 B0 

Basic Colors 

Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Blue 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

Green 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 

Cyan 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Red 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Magenta 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

Yellow 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 

White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Gray Scale 

of RED 

Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

△ 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Darker 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

△ ↑ ↑ ↑ 

▽ ↓ ↓ ↓ 

Brighter 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

▽ 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Red 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gray Scale 

of GREEN 

 

Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

△ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

Darker 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

△ ↑ ↑ ↑ 

▽ ↓ ↓ ↓ 

Brighter 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 

▽ 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 

Green 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 

Gray Scale 

of BLUE 

 

Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

△ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Darker 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

△ ↑ ↑ ↑ 

▽ ↓ ↓ ↓ 

Brighter 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 

▽ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 

Blue 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

Gray Scale 

of WHITE 

 

Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

△ 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 

Darker 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 

△ ↑ ↑ ↑ 

▽ ↓ ↓ ↓ 

Brighter 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 

▽ 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 

White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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3.7  POWER SEQUENCE 

To prevent a latch-up or DC operation of the LCD module, the power on/off sequence 

shall  be as shown in below 

T1 

Power Supply 

Interface Signal 

Back- light 

Valid 

T2 

T3 

T5 T6 

0.9VDD 

0.1VDD 

0.9VDD 

0.1VDD 
0V 

0V 

0V 

T4 

Notes: 

   1.  When the power supply VDD is 0V, keep the level of input signals on  

          the low or keep high impedance. 

   2.   Do not keep the interface signal high impedance when power is on. 

   3.   Back Light must be turn on after power for logic and interface signal are valid. 

   4.   T7 decreases smoothly, there is none re-bouncing voltage. 

●  0.5 ms ≤ T1     10 ms 

●  0    T2      50 ms 

●  0 ≤ T3       50 ms 

●  1 sec     T4 

●  200 ms    T5   

●  200 ms    T6 

 

T7 
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4.0  OPTICAL SPECIFICATION 
    

   4.1 Overview 

 The test of Optical specifications shall be measured in a dark room (ambient luminance  1 lux and  temperature = 

252℃) with the equipment of Luminance meter system (Goniometer system and TOPCONE BM-5) and test unit shall 

be located at an approximate distance 50cm from the LCD surface at a viewing angle of θ and Φ equal to 0. We refer to 

θØ=0 (=θ3 ) as the 3 o’clock direction (the “right”), θØ=90 (= θ12 ) as the 12 o’clock direction (“upward”), θØ=180 (= θ9 ) as 

the 9 o’clock direction (“left”) and θØ=270(= θ6 ) as the 6 o’clock direction (“bottom”). While scanning θ and/or Ø, the 

center of the measuring spot on the Display surface shall stay fixed. The  measurement shall be executed after 30 

minutes warm-up period. VDD shall be 5.0V +/-10% at 25C. Optimum viewing angle direction is 6 ’clock.  

   4.2 Optical Specifications 

                                                 [VDD = 5.0V, Frame rate = 60Hz, Clock = 74.25MHz, IBL = 1.1mA, Ta =25± 2 ℃] 

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 

1500 1800 Note 2 

 Luminance of  White Yw 1700 2000 cd/m2 Note 3 

 White luminance uniformity ΔY 75 80 % Note 4 

Reproduction 

of color 
White 

Wx 0.262 0.292 0.322 - 

Note 5 

Wy 0.277 0.307 0.337 - 

Response 

 Time 
GTG Tg ms Note 6 

Cross Talk CT - -       % Note 7 
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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 : 

         ΔY = ( Minimum Luminance of 9points / Maximum Luminance of  9points )  * 100                                        

(See FIGURE 2 shown in Appendix). 

5.      The color chromaticity coordinates specified in Table 4. 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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The Reliability test items and its conditions are shown in below. 
                                         
                             <Table 17. Reliability Test Parameters > 

5.0 RELIABLITY TEST 

No Test Items Conditions 

1 High temperature storage test 60℃，240hr 

2 Low temperature storage test -20℃，240hr 

3 
High temperature & high humidity 

(operation test) 
50℃，80%RH，240hr 

4 Low temperature operation test 0℃，240hr 

5 High temperature operation test 50℃，240hr 

6 Thermal Shock Test 
-20~60℃，per 30min，100cycle，Stora
ge 

7 Vibration (Non Operation) 
Acceleration:1.5 Grms; Wave:sine 
Frequency:10-300Hz 
Sweep:30min each Axis（X,Y,Z） 

8 Shock (Non Operation) 

Acceleration:50G; Wave:Half-sine 
Active time:11ms 
Direction:±X,±Y,±Z(one time for each Ax
is) 

9 Packing Vibration 
f=1-200Hz，a=1.47G，Random，X/Y：p
er 30min，Z： per 60min 

10 Drop Test 一角三棱六面, 自由落体各跌落一次 

11 On/Off 
10sec on / 5sec off，30000times，aging 
240hr，Operation 

12 ESD 
Contact模式：±8KV，150pF，330Ω； 
Air模式：±15KV，150pF，330Ω 



 OF 29  EV213U0M-N10  Product Specification 

SPEC. TITLE SPEC. NUMBER PAGE 

S8-* 

PRODUCT GROUP  REV ISSUE DATE 

TFT- LCD PRODUCT 2018-11-9 P0 

R2015-6014-A 

21 

      6.2 Packing Note(产品形态：LCM)   
          Box Dimension: 540mm(W) x 444mm(D) x 446mm(H) 
          Package Quantity in one Box: 9pcs 

   6.1 Packing procedure: 

6.0 PACKING INFORMATION(产品形态：   )  

Bottom豁口面对齐 

PE Bag 

-. 将2ea Bottom开豁口面对齐 

    装入纸箱中 

     

-.将1pcs Panel装入PE Bag中, 
将其依次装入bottom槽内，上方卡上2pcs Cover 
（PCB统一朝上，背光统一朝bottom豁口面） 
-. 容量:9pcs Panel/Inner Box 

-. 将 8EA Box旋转码放于Pallet上,共堆叠2层 
-. 单Pallet用8ea纸护角防护, 
   捆扎带固定,缠绕膜包裹 
-. 容量: 4EA Box/层,共2层,72pcs Panel/Pallet 
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6.3 Box label  
标签尺寸: 110mm×55mm, 厚度0.08mm(含胶) 
1. FG CODE(前12位) 
2. 产品数量 
3. BOX ID 
4. 日期 
5. 客户料号 
6. FG CODE后四位 

EV213U0M-N10 9 

xxxxxxxxxxxxx 2018/08 

xxx 3950 

1 2 
3 4 

5 6 

Box ID   bar  code 
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7.0 Product Label 

MDL ID Rule 

1 

2 

3 

标签尺寸:  48mm ×  12mm 
1. FG-CODE 
2. MDL ID条纹码 
3. MDL ID  

年:  2015—5, 2016—6 …… 2020---0, 2021---1….. 
月: 1~12月 1~9, A, B, C 
日: 1~31  1~9, A~Z(不含字母I, O, Q, U) 
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8.0 Handling & Cautions 
 

   8.1 Mounting Method 
  

   The panel of the LCD consists of two thin glasses with polarizers which easily get 
      damaged. So extreme care should be taken when handling the LCD. 
  Excessive stress or pressure on the glass of the LCD should be avoided. Care must be 
       taken to insure that no torsional or compressive forces are applied to the LCD unit  
       when it is mounted. 
  If the customer's set presses the main parts of the LCD, the LCD may show the abnormal 
       display. But this phenomenon does not mean the malfunction of the LCD and should be 
       pressed by the way of mutual agreement. 
  To determine the optimum mounting angle, refer to the viewing angle range in the 
       specification for each model. 
  Mount a LCD module with the specified mounting parts. 
 

   8.2 Caution of LCD Handling and Cleaning 
 

  Since the LCD is made of glass, do not apply strong mechanical impact or static load 
        onto it. Handling with care since shock, vibration,and careless handling may seriously 
        affect the product. If it falls from a high place or receives a strong shock, the glass may 
        be broken. 
  The polarizers on the surface of panel are made from organic substances. Be very 
       careful for chemicals not to touch the polarizers or it leads the polarizers to be deteriorated. 
  If the use of a chemical is unavoidable, use soft cloth with solvent（recommended below） 
       to clean the LCD‘s surface with wipe lightly. 
       -IPA(Isopropyl Alcohol), Ethyl Alcohol, Trichlorotriflorothane 
  Do not wipe the LCD's surface with dry or hard materials that will damage the polarizers  
       and others. Do not use the following solvent. 
       -Water, Ketone, Aromatics 
    It is recommended that the LCD be handled with soft gloves during assembly, etc. The 
      polarizers on the LCD's surface are vulnerable to scratch and thus to be damaged by 
      sharp particles. 
  Do not drop water or any chemicals onto the LCD's surface. 
  A protective film is supplied on the LCD and should be left in place until the LCD is 
       required for operation. 
  The ITO pad area needs special careful caution because it could be easily corroded. 
       Do not contact the ITO pad area with HCFC,Soldering flux,Chlorine,Sulfur,saliva or 
       fingerprint. To prevent the ITO corrosion, customers are recommended that the ITO 
       area would be covered by UV or silicon. 
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   8.3 Caution Against Static Charge 
 

  The LCD modules use C-MOS LSI drivers, so customers are recommended that any unused 
       input terminal would be connected to Vdd or Vss, do not input any signals before 
       power is turn on, and ground you body, work/assembly area, assembly equipments to 
       protect against static electricity. 
  Remove the protective film slowly, keeping the removing direction approximate 
       30-degree not vertical from panel surface, If possible, under ESD control device like 
       ion blower, and the humidity of working room should be kept over 50%RH to reduce the 
       risk of static charge. 
  Avoid the use work clothing made of synthetic fibers. We recommend cotton clothing or 
       other conductivity-treated fibers. 
  In handling the LCD, wear non-charged material gloves. And the conducting wrist to the 
       earth and the conducting shoes to the earth are necessary. 
 

   8.4 Caution For operation 
 
  It is indispensable to drive the LCD within the specified voltage limit since the higher 
       Voltage than the limit causes the shorter LCD's life. An electro-chemical reaction due to 
       DC causes undesirable deterioration of the LCD so that the use of DC drive should avoid. 
  Do not connect or disconnect the LCD to or from the system when power is on. 
  Never use the LCD under abnormal conditions of high temperature and high humidity. 
  When expose to drastic fluctuation of temperature (hot to cold or cold to hot）,the 
       LCD may be affected; Specifically, drastic temperature fluctuation from cold to hot ,produces 
      dew on the LCD's surface which may affect the operation of the polarizer and the LCD. 
  Response time will be extremely delayed at lower temperature than the operating 
       temperature range and on the other hand at higher temperature LCD may turn black at 
       temperature above its operational range. However those phenomena do not mean 
       malfunction or out of order with the LCD. The LCD will revert to normal operation once 
       the temperature returns to the recommended temperature range for normal operation. 
  Do not display the fixed pattern for a long time because it may develop image sticking 
       due to the LCD structure. If the screen is displayed with fixed pattern, use a screen saver. 
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   8.5 Packaging 
 

  Modules use LCD element, and must be treated as such. 
       -Avoid intense shock and falls from a height. 
       -To prevent modules from degradation, do not operate or store them exposed directly 
         to sunshine or high temperature/humidity for long periods. 
 

   8.6 Storage 
 
  A slight dew depositing on terminals is a cause for electro-chemical reaction resulting 
       in terminal open circuit. Relative humidity of the environment should therefore be kept 
       below 60%RH. 
  Original protective film should be used on LCD’s surface (polarizer). Adhesive type 
        protective film should be avoided, because it may change color and/or properties of 
        the polarizers. 
  Do not store the LCD near organic solvents or corrosive gasses. 
  Keep the LCD safe from vibration, shock and pressure. 
  Black or white air-bubbles may be produced if the LCD is stored for long time in the 
        lower temperature or mechanical shocks are applied onto the LCD. 
  In the case of storing for a long period of time for the purpose or replacement use, 
       the following ways are recommended. 
       -Store in a polyethylene bag with sealed so as not to enter fresh air outside in it. 
       -Store in a dark place where neither exposure to direct sunlight nor light is. 
       -Keep temperature in the specified storage temperature range. 
       -Store with no touch on polarizer surface by the anything else. If possible, store the LCD 
       in the packaging situation LCD when it was delivered. 
 

   8.7 Safety 
 
  For the crash damaged or unnecessary LCD, it is recommended to wash off liquid crystal 
       by either of solvents such as acetone and ethanol an should be burned up later. 
  In the case the LCD is broken, watch out whether liquid crystal leaks out or not. If your 
        hands touch the liquid crystal, wash your hands cleanly with water an soap as soon 
        as possible. 
  If you should swallow the liquid crystal, first, wash your mouth thoroughly with water, 
       then drink a lot of water and induce vomiting, and then, consult a physician. 
  If the liquid crystal should get in your eyes, flush your eyes with running water for at 
       least fifteen minutes. 
  If the liquid crystal touches your skin or clothes, remove it and wash the affected part 
       of your skin or clothes with soap and running water. 
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(L = 50cm ) 

Figure 1. Measurement Set Up 

 

 Figure 2. White Luminance and Uniformity Measurement Locations (9 points) 

27 

9.0 APPENDIX 
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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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Mechanical Drawing 
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Mechanical Drawing 
Drawing Attachment: Back  
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