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1. GENERAL DESCRIPTION  

1.1.  INTRODUCTION 

  F070RET-T71 is a 7.0” color active matrix TFT LCD module G070ACE-LH1 with 5 wires 

Analog Resistive touch panel B070R5U-E01 air bounding. 

  The display format is intended to support 800 x RGB x 480 AAS mode and display 262K 

or 16.7M colors. The PSWG is to establish a set of displays with standard mechanical 

dimensions and select electrical interface requirements for an industry standard 7” WVGA 

LCD panel and the LED driving device for backlight is built in PCBA. 

 

1.2.  FEATURES 

 With Excellent brightness (1000 nits) 

 Ultra high contrast ratio (800:1) 

 Fast response time (TR+TF=25 ms) 

 WVGA (800 x 480 pixels) resolution 

 DE (Data Enable) only mode 

 LVDS (Low Voltage Differential Signaling) interface 

 PSWG (Panel Standardization Working Group) 

 Ultra wide view angle: 169(H)/169(V) (CR>10) AAS technology 

 180 degree rotation display option 

 

1.3.  APPLICATION 

 TFT LCD Monitor 

 Industrial applications 
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1.4.  GENERAL SPECIFICATIONS 

Parameter Specification Unit Remarks 

Active Area Size 7.0 inch  

Display Area 152.40 (H) x 91.44 (V) mm  

Outline Dimension 170.0 (H) x 110.0 (V) x 11.538 (D) mm D:PCAP+LCM 

Weight 267.8 g Typ. 

Driver Element a-Si TFT active matrix -  

Display Colors 262k /16.7M Colors  

Electrical Interface 1ch-LVDS (6 / 8 bit RGB) -  

Number of Pixels 800 (H) x 480 (V) pixels  

Pixel Pitch 0.1905 (H) x 0.1905 (V) mm  

Pixel Arrangement RGB vertical stripe -  

Display Mode AAS, Normal Black -  

Color Gamut 70 (Typ.) % NTSC 

Touch Technology 5 wires Analog Resistive -  

Touch Method Finger or Stylus -  
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2. ABSOLUTE MAXIMUM RATINGS 

The followings are maximum values which, if exceed, may cause faulty operation or damage 

to the unit. 

Parameter Symbol Min. Max. Unit 

Logic/LCD Drive Voltage VCCS -0.3 +3.6 V 

EDID Drive Voltage VEDID -0.3 +3.6 V 

Converter Input Voltage VLED -0.3 (18.0) V 

Converter Control Signal Voltage VPWM -0.3 7 V 

Converter Control Signal Voltage VLED On/Off -0.3 7 V 

Operating Temperature Top -10 +60 ℃ 

Operating Humidity Hop 20 80 %RH 

Storage Temperature Tst -20 +70 ℃ 

Storage Temperature Hst 20 90 %RH 

Touch DC Supply Voltage USB_VDD -0.3 6 V 

Note: Maximum Wet-Bulb temperature should be 39℃ and no condensation. 
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3. ELECTRICAL CHARACTERISTICS 

3.1. LCD MODULE  

3.1.1. POWER SPECIFICATION 

G065VN01 V2 Input specifications are shown as follows: 

Parameter Symbol Min. Typ. Max. Unit Remark 

Power Supply Voltage VCC 3.0 3.3 3.6 V  

Ripple Voltage VRP - - 100 mVp-p  

Rush Current IRUSH - - 2 A Note (2) 

Power Supply Current 

White 

ICC 

- 135 200 mA Note (3) a 

Black - 85 135 mA Note (3) b 

Vertical Stripe - 145 220 mA Note (3) c 

LVDS differential input voltage Vid 200 - 600 mV  

LVDS common input voltage Vic 1.0 1.2 1.4 V  

Differential Input Voltage for 

LVDS Receiver Threshold 

“ H ” Level VTH - - +100 mV  

“ L “ Level VTL -100 - - mV  

Logic Input Voltage 

“ H “ Level VIH 2.6 - VCC V  

“ L “ Level VIL 0  0.7 V  

Terminating Resistor RT - 100 - ohm  

Note (1) The ambient temperature is Ta = 25 ± 2 ℃ 
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Note (2) Measurement conditions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Product Specification 

F070RET-TA1 

Taiwan Screen Optronics Co., Ltd                                         6F.,No.87, Lide St.,Jhong-he Dist., 

TEL: 886-2-82275490 FAX: 886-2-32347264                               New Taipei City 235,Taiwan 

V0                                       9 of 30 

Note (3) The specified power supply current is under the conditions at VCC = 3.3V, Ta = 25±2℃, 

Fr = 60Hz, whereas a power dissipation check pattern below is displayed. 

 

Note (4) Power consumption is specified at the pattern with the maximum current. 

Note (5) VID waveform condition 
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3.1.2. LCD BACKLIGHT UNIT 

Parameter Symbol Min. Typ. Max. Units Note 

(Converter input voltage) Vi 10.8 12 13.2 V (Duty 100%) 

(Converter input ripple voltage) ViRP - - 500 mV  

(Converter input current) Ii 0.2 0.3 0.4 ADC @Vi=12V,DPWM=100% 

(Converter inrush current) IiRUSH - - 1.5 A 
@Vi rising time=10ms 

(Vi=12V) 

Input Power Consumption Pi - 3.5 4.0 W (1) 

EN Control Level 
Backlight on ENLED 

(BLON) 

2.5 3.3 5.0 V 

 
Backlight off 0 - 0.3 V 

PWM Control Level 
PWM High Dimming 

(E_PWM) 

2.5 - 5.0 V 

PWM Low 0 - 0.15 V 

On Control Voltage 
VLED On/Off 

2.5 - 5.0 V 
 

Off Control Voltage - - 0.1 V 

PWM Noise Range VNoise - - 0.1 V  

PWM Control Frequency fpwm 190 200 300 Hz (3) 

PWM Control Duty Ratio - 
5  100 % (3), @190Hz<fPWM<1kHz 

20  100 % (3), @1kHz<fPWM<20kHz 

LED Life Time LLED 50000 - - Hrs (2) 

Note (1) LED current is measured by utilizing a high frequency current meter as shown below. 
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Note (2) The lifetime of LED is estimated data and defined as the time when it continues to operate 

under the conditions at Ta = 25 ± 2 ℃ and Duty 100% until the brightness becomes ≦ 

50% of its original value. Operating LED at high temperature condition will reduce life time 

and lead to color shift. 

Note (3) At 190 ~ 1k Hz PWM control frequency, duty ratio range is restricted from 5% to 100%.  

1k ~20k Hz PWM control frequency, duty ration range is restricted from 20% to 100%.    

If PWM control frequency is applied in the range from 1k Hz to 20k Hz, the “Non-linear” 

phenomenon on the Backlight Unit may be found. So it’s a suggestion that PWM control 

frequency should be less than 1k Hz. 

 

3.1.3. LCD BLOCK DIAGRAM 
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3.1.4. LCD INPUT TERMINAL PIN ASSIGNMENT (CN1) 

Pin No. Symbol Pin Description Note 

1 12V LED power  

2 12V LED power  

3 12V LED power  

4 12V LED power  

5 ENLED Enable pin  

6 Dimming Backlight Adjust  

7 NC No connection (Reserve for INX test) (3) 

8 NC No connection (Reserve for INX test) (3) 

9 VCC Power supply: +3.3V  

10 VCC Power supply: +3.3V  

11 GND Ground  

12 GND Ground  

13 RX0- Negative transmission data of pixel 0  

14 RX0+ Positive transmission data of pixel 0  

15 GND Ground  

16 RX1- Negative transmission data of pixel 1  

17 RX1+ Positive transmission data of pixel 1  

18 GND Ground  

19 RX2- Negative transmission data of pixel 2  

20 RX2+ Positive transmission data of pixel 2  

21 GND Ground  

22 RXCLK- Negative of clock  

23 RXCLK+ Positive of clock  

24 GND Ground  

25 RX3- Negative transmission data of pixel 3  

26 RX3+ Positive transmission data of pixel 3  

27 GND Ground  

28 SEL6/8 LVDS 6/8 bit select function control 

Low → 6 bit input Mode, 

High or NC → 8 bit input control 

(2) 

29 GND Ground  

30 GND Ground  

Note (1) Connector：Starconn, 093G30-B0001A-G4 

Note (2) “Low” stands for 0V. “ High” stands for 3.3V 
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Note (3) Pin7, Pin8 input signals should be set to no connection or ground, this module 

would operate normally. 

SEL6/8 pin:  
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3.2. TOUCH PANEL 

 
 
 
 
 
 
 
 
 
 
 
 
 

Linearity: (1) Short RT and RL (or short RL and LL). 

(2) To apply voltage DC 5V. 

(3) To short LT and LL (or short RT and LT). 

(4) To apply grounding. 

(5) To draw point along Lx and Ly at 5.0mm intervals within pattern area and 

detect the voltage at SG. 

(6) To measure the voltage differences between RT and LT (or RT and RL) 

 

 

 

 

 

 

 

 

 

Linearity must meet the electrical Characteristic Specified in section 3.4 

 
 
 
 
 
 

  

NO. Item Specification 

1 Supply Voltage  DC 5V 

2 Circuit Resistance X： 50~300Ω, Y：50~300Ω 

3 Linearity X ≦ 2.5%, Y ≦ 2.5% 

4 Response ≦ 10ms 

5 Insulation ≧ 20MΩ / 25V DC 

6 Voltage damage No acting damage at DC 50V/60sec. 
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3.2.1. TOUCH DRIVER PIN ASSIGNMENT 

 
 
 
 
 
 
 
 
 
 
 

Touch Driver Board：ETP-MB-MER4050UEGB (optional) 

 
  

FPC Pin Definition 

1 UR 

2 LR 

3 SG 

4 UL 

5 LL 
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4. LCD SIGNAL CHARACTERISTIC 

4.1. SCANNING DIRECTION 

The following figures show the image seen from the front view. The arrow indicates the 

direction of scan. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

PCBA on the bottom side 
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4.2. THE LCD INPUT DATA FORMAT 

The brightness of each primary color (red, green and blue) is base on the 8-bit gray scale 

input for the color. The higher the binary input, the brighter the color. The table below provides 

the assignment of color. 

Note (1) 0: Low level Voltage, 1: High Level Voltage 

 

Color 

Data design 

Red Green Blue 

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 

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 

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 

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 

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 

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 

Red(0)/Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Red(1) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Red(2) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

: : : : : : : : : : : : : : : : : : : : : : : : : 

: : : : : : : : : : : : : : : : : : : : : : : : : 

Red(253) 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Red(254) 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(255) 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 

Green(0)/Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Green(1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

Green(2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

: : : : : : : : : : : : : : : : : : : : : : : : : 

: : : : : : : : : : : : : : : : : : : : : : : : : 

Green(253) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 

Green(254) 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(255) 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 

Blue(0)/Dark 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(1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Blue(2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

: : : : : : : : : : : : : : : : : : : : : : : : : 

: : : : : : : : : : : : : : : : : : : : : : : : : 

Blue(253) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 

Blue(254) 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(255) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 
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4.2.1. SEL6/8 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note (1) R/G/B data 7: MSB, R/G/B data 0: LSB 

Note (2) Please be follow PSWG 
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4.3. LCD INTERFACE TIMING 

4.3.1. LCD TIMING CHARACTERISTICS 

The input signal timing specifications are shown as the following table and timing diagram. 

Signal Symbol Min. Typ. Max. Unit Note 

LVDS Clock 

Frequency FC 25.2 25.4 35.7 MHz  

Period TC  39.37  ns  

Input cycle to 

cycle jitter 
Trcl -0.02*TC - 0.02*TC ns (3) 

Input clock to 

data skew 
TLVCCS -0.02*TC - 0.02*TC ns (4) 

Spread 

spectrum 

modulation 

rage 

Fclkin_mod FC*98% - FC*102% MHz 

(5) 
Spread 

spectrum 

modulation 

frequency 

FSSM 23 - 93 KHz 

Frame Rate Fr - 60 - Hz  

Vertical 

Display Term 

Total Tv 488 490 611 

Th 

Tv=Tvd+

Tvb 

Active Display Tvd 480 480 480  

Blank Tvb 8 10 131  

Horizontal  

Display Term 

Total Th 860 864 974 

Tc 

Th=Thd+

Thb 

Active Display Thd 800 800 800  

Blank Thb 60 64 174  

Note (1) this module is operated by DE only mode. H-sync and Y-sync input signals are 

ignored. 

Note (2) The Tv(Tvd+Tvb) must be integer, otherwise. This module would operate 

abnormally.  
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INPUT SIGNAL TIMING DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

Note (3) The input clock cycle-to-cycle jitter is defined as below figures. Trcl = | T1-T | 

 

 

 

 

 

 

 

Note (4) Input Clock to data skew is defined as below figures. 
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Note (5) The SSCG (Spread spectrum clock generator) is defined as below figures. 
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4.4. POWER SEQUENCE FOR LCD 

The power sequence specifications are shown as the following table and diagram. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Power ON/OFF sequence timing 

Parameter 
Value 

Unit 
Min. Typ. Max. 

T1 0.5 - 10 ms 

T2 0 - 50 ms 

T3 0 - 50 ms 

T4 500 - - ms 

T5 450 - - ms 

T6 200 - - ms 

T7 10 - 100 ms 

T8 10 - - ms 

T9 10 - - ms 

T10 20 - 50 ms 

(1) The supply voltage of the external system for the module input should be the same as the 

definition of VCC. 
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(2) When the backlight turns on before the LCD operation of the LCD turns off, the display may 

momentarily become abnormal screen. 

(3) In case of VCC= off level, please keep the level of input signals on the low or keep a high 

impedance. 

(4) T4 should be measured after the module has been fully discharged between power off and 

on period. 

(5) Interface signal shall not be kept at high impedance when the power is on. 

(6) INX won’t take any responsibility for the products which are damaged by the customer not 

following the Power Sequence. 

(7) There might be slight electronic noise when LCD is turn off (even backlight unit is also off). To 

avoid this symptom, we suggest “VCC falling timing” to follow “T7 spec” 
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5. OPTICAL CHARACTERISTICS 

The relative measurement methods of optical characteristics are shown here and all times are 

measured at the center point of the screen unless otherwise noted. The following items should be 

measured under the test conditions described above and stable conditions shown in Note (5). 

Item Sym+bol Conditions Min. Typ. Max. Unit Note 

View Angle 

Horizontal 
θX+ 

CR ≧ 10 

80 89 - 

degree (1), (5) 
θX- 80 89 - 

Vertical 
θY+ 80 89 - 

θY- 80 89 - 

Response Time 
TR 

θX=0°, θY=0° 

- 13 - 
ms (3) 

TF - 12 - 

White Variation W 70 - - % (5), (6) 

Color/ 

Chromaticity 

(CIE 1931) 

Red 
RX 

θX=0°, θY=0° 

CS-2000 

R=G=B=255 

Gray scale 

0.534 0.584 0.634 

- (1), (5) 

RY 0.280 0.330 0.380 

Green 
GX 0.284 0.334 0.384 

GY 0.550 0.600 0.650 

Blue 
BX 0.100 0.150 0.200 

BY 0.004 0.054 0.104 

White 
WX 0.263 0.313 0.363 

WY 0.279 0.329 0.379 

Center Luminance of 

White 
LC 800 1000 - nits (4), (5) 

Contrast Ratio CR 600 800 - - (2), (5) 

Definition： 

Grayscale Maximum：Grayscale 255 (10 bits: grayscale 1023；8 bits: grayscale 255； 

6 bits: grayscale 63) 

White： Luminance of grayscale Maximum (All R, G, B) 

Black：Luminance of grayscale 0 (All R, G, B) 

 

Whit 
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Note (1) Definition of View Angle (θX, θY)： 

 

 

 

 

 

 

 

 

 

 

 

Note (2) Definition of contrast ration (CR)： 

The contrast ratio can be calculated by the following expression at center point. 

Contrast Ration (CR) = White / Black 

 

Note (3) Definition of Response Time (TR, TF)： 

 

 

Note (4) Definition of Luminance of White (LC)： 

Measure the luminance of White at center point 

 



Product Specification 

F070RET-TA1 

Taiwan Screen Optronics Co., Ltd                                         6F.,No.87, Lide St.,Jhong-he Dist., 

TEL: 886-2-82275490 FAX: 886-2-32347264                               New Taipei City 235,Taiwan 

V0                                       26 of 30 

Note (5) Measurement Setup： 

The LCD module should be stabilized at given temperature to avoid abrupt 

temperature change during measuring. In order to stabilize the luminance, the 

measurement should be executed after lighting Backlight for 40 minutes in a windless 

room. The measurement placement of module should be in accordance with module 

drawing. 

 

 

 

 

 

 

 

 

 

 

 

Note (6) Definition of White Variation (δW)： 

Measure the luminance of White at 5 points. 

Luminance of White： L(X), where X is from 1 to 5. 
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6. RELIABILITY TEST ITEMS 

Test Item Condition 

1 High temperature storage test 70℃, 240hrs 

2 Low temperature storage test -20℃, 240hrs 

3 High temperature/Humidity operation test 40℃, 90%RH, 240hrs 

4 High temperature operating test 70℃, 240hrs 

5 Low temperature operation test -10℃, 240hrs 

6 Thermal Cycle storage test -20℃(30min)~70℃(30min), 10cycles 

 
 
 

7. LABEL 

Model NO. F070RET-TA1 
  

L=32mm 
   

條碼 
    

 
 

 

    

SN 3A 20 2 21 0 XXX1 
  

 

 
W=14mm 

 

          
code 1,2 Production location 

        
code 3,4 Production year 

    
字型:Arial (6) 

  
code 5, Production month 

   
code:128 

  
code 6,7 Production day 

   
字型:Arial (7) 

  
code 8 Production code 

       
code 9,10,11,12 Serial number 

        

      

 
  

F070RET-TA1 

XXXXXXXXXXXX 
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8. MECHANICAL CHARACTERISTICS 

Item Dimension Unit Note 

Outline 

Dimension 

Horizontal 163.0 mm 
RTP： 

B070R5U-E01 
Vertical 108.4 mm 

Depth (min.) 2.2 mm 

Horizontal 170.0 mm 
LCD： 

G070ACE-LH1 
Vertical 110.0 mm 

Depth (min.) 6.0 mm 

Weight 267.8 g F070RET-TA1 

Item Specification Remarks 

RTP Viewing Area 154.0 mm x 93.2 mm  

RTP Sensor Area 133.08 mm x 99.60 mm  

RTP FPC Length 85.0 mm  

RTP Input method Stylus or Finger  

RTP Light Transmission 
80% ± 3% 

(BYK Gardner, 550nm, 

ASTM D1003) 

RTP Operation force ≤ 80g (R0.8 Touch Pen) 

RTP Hardness of surface 
≧ 3H 

(ASTM D3363, 

pressure 750g/45°) 

RTP Static Load 5kg within 10 cm2 area for 30 sec  

RTP Impact  
Impact at center area one time, no 

damage. 

(Φ25.0 DIA. Steel 

Ball/67g, Height=50cm) 
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Front 

(TBD)  

 

 

 

 

 

 

 

 

 

 

 

 

 

Back 

(TBD)  
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9. ENGINEERING DRAWING 

 

 

 

 

 

 


