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1. SPECIFICATIONS

1.1  Features 
 eulaV dradnatS metI

 stoD  023*)B,G,R(*042 epyT yalpsiD

, evissimsnarT , TFT roloC epyT DCL Positive 
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Other(controller/driver IC) Sitronix ST7789S 

1.2  Mechanical Specifications 
tinU eulaV dradnatS metI

Outline Dimension 50.0 (W) * 69.2 (H) *4.25(H)(MAX) mm

mm )H(02.85*)W(8.34 aerA gniweiV

mm )H( 6.75 * )W( 2.34 aerA evitcA  DCL

mm )H*6.85*)W(2.44 aerA evitcA PT

mm )H(81.0*)W( 81.0 hctiP stoD

Note : For detailed information please refer to LCM drawing 

1.3  Absolute Maximum Ratings
Item Symbol Condition Min. Max. Unit

Power Supply Voltage VDD - -0.3 4.6 V 

Operating Temperature TOP  C° 07 02- 

Storage Temperature TST  C° 08 03- 

Storage Humidity HD - 20 90 %RH
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1.4  DC Electrical Characteristics 

 Ta = 25°C

Item Symbol Condition Min. Typ. Max. Unit

Logic Supply Voltage VDD - 2.4 3.3 3.5 V 

LCM Driver voltage VCC - 3.3V - 

“H” Input Voltage VIH - 0.7 VDD - VDD V 

“L” Input Voltage VIL - VSS - 0.3 VDD V 

“H” Output Voltage VOH - 0.8 VDD - VDD V 

“L” Output Voltage VOL - VSS - 0.2 VDD V 

Supply Current IDD VDD = 3.3V Pattern=Black - 6 9 mA

Power Consumption 
(panel+LSI) 

Black 
mode 

VDD = 3.3V - 19.8 29.7 mW

1.5  Optical Characteristics 
 Ta = 25 C 

Item Symbol Conditions Min. Typ. Max. Reference 

  TOP 
 BOTTOM 

View Angle LEFT 
 RIGHT 

y+ 
  y- 
  x+ 
  x- 

CR>10 

55 
50 
55 
55 

65  
55  
65  
65  

- 
- 
- 
- 

Notes 1 & 2 

 WHITE 

 RED 
CIE *1 

  GREEN 

 BLUE 

X 
Y 
X 
Y 
X 
Y 
X 
Y 

TA=25° 
x, Y=0° 

0.237 
0.273 
0.580 
0.333 
0.257 
0.559 
0.122 
0.05 

0.257 
0.299 
0.626 
0.354 
0.277 
0.589 
0.142 
0.08 

0.323 
0.345 
0.646 
0.379 
0.357 
0.619 
0.162 
0.142 

Contrast Ratio C Y = 5 ,  = 0° 400 500 - Note 3 

Response Time(rise) tr  = 5 ,  = 0° - 4ms 8 ms Note 2 

Response Time(fall) tf  = 5 ,  = 0° - 12ms 24 ms Note 2 
*1: This value will be changed while mass product.
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1.6  Backlight Characteristics 

 LED Backlight 

Maximum Ratings 

Item Symbol Conditions Min. Typ. Max. Unit 

Forward Current IF Ta =25 C -- -- 100 mA 

Power Dissipation Pd Ta =25 C -- -- 360 mW 

Forward Voltage VF IF=80 mA 3.0 3.1 3.6 V 

Reverse voltage VR  5 V

Average Brightness 
(without LCD &TP) 

IV IF=80 mA 4500 5500 cd/m2 

Operating Temperature TOP - -20 -- 70 C 

Storage Temperature TST - -30 -- 80 C 

LCD Module Electrical / Optical Characteristics 

   Ta =25 C 

Item Symbol Conditions Min. Typ. Max. Unit 

Average Brightness 
(with LCD) 

IV IF=80 mA 180 200 -- cd/m2 

Uniformity 
(Without LCD) 

U IF=80 mA 70 -- -- % 

 33.0 752.0 742.0 XCIE Color Coordinate 
(Without LCD) Y 

IF=80 mA 
0.260 0.28 0.33 

- 

 etihW roloC
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1.7  Touch Characteristics 

 noitacificepS metI

Touch Panel 4-wire resister 

Input Method Finger 

ITO Glass 400+/-100  Glass 

ITO Film 270+/-70  Clear Hard-Coating 

ITO Film part number V270L 

Operating Temp range -20 C~70 C, 10~85%RH 

Storage Temp. range -30 C~80 C, 10~90%RH 

Surface Hardness 3H 

Hitting Durability 1,000,000 time (R8.0mm, 60 C,120gf) 

Pen Sliding Durability 100,000 times (R0.8mm,120gf) 

Insulation Impedance DC25V, 20M  

Light Transparency 80% min. 

Linearity 1.5% 

Linearity Force 80g Max 

Activation Force 50gf Max 

Bouncing 15ms 

X Direction:200 ~600  
Impact Resistance 

Y Direction:250 ~900  
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Flexible pattern heat seal 

peeling strength 

500gf/cm(peeling upward by 90 deg) 

Flexible pattern bending 

Resistance 

Bending 3 times by bending radius R1.0 mm 

Flexible pattern insert/pull out 

Resistance 

1 times at least 

Vibration Resistance 15~55HZ for 30 min. each in the directions of 

X,Y,Z. 

Package drop No damage to the product(1corner,2ridges,4 

surfaces, drop from 50cm height) 
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 2. MODULE STRUCTURE
2.1  Counter Drawing 

2.1.1  LCM Mechanical Diagram 

* See Appendix

2.1.2  Block Diagram 
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2.2  Interface Pin Description 

 noitcnuF lobmyS .oN niP

1 LEDK LED Backlight cathode 

2 LEDA LED Backlight anode 
3 VSS Display Module Ground 
4 RESX Active Low Signal to Reset TFT Driver 

5 D15 8080 16-bit Parallel Interface : Data Pin 
6 D14 8080 16-bit Parallel Interface : Data Pin 
7 D13 8080 16-bit Parallel Interface : Data Pin 
8 D12 8080 16-bit Parallel Interface : Data Pin 
9 D11 8080 16-bit Parallel Interface : Data Pin 

10 D10 8080 16-bit Parallel Interface : Data Pin 
11 D9 8080 16-bit Parallel Interface : Data Pin 
12 D8 8080 16-bit Parallel Interface : Data Pin 
13 D7 8080 16-bit Parallel Interface : Data Pin 
14 D6 8080 16-bit Parallel Interface : Data Pin 
15 D5 8080 16-bit Parallel Interface : Data Pin 
16 D4 8080 16-bit Parallel Interface : Data Pin 
17 D3 8080 16-bit Parallel Interface : Data Pin 
18 D2 8080 16-bit Parallel Interface : Data Pin 
19 D1 8080 16-bit Parallel Interface : Data Pin 
20 D0 8080 16-bit Parallel Interface : Data Pin 
21 RDX 8080 16-bit Parallel Interface : Read Enable Pin 
22 WRX 8080 16-bit Parallel Interface : Write Enable Pin 

23 D/CX 
8080 16-bit Parallel Interface : Data/Command Selection 
0=Command, 1=Data 

24 CS 8080 16-bit Parallel Interface : Chip selection 
25 XR Touch Panel: X Right Side 
26 YD Touch Panel: Y Down Side 
27 XL Touch Panel: X Left Side 
28 YU Touch Panel: Y Up Side 
29 GND Display Module Ground 
30 3.3V Display Module Power 
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 2.3 Timing Characteristics 
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 2.4 Display Command 
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3. QUALITY ASSURANCE SYSTEM

3.1  Quality Assurance Flow Chart 

Item Customer Sales R&D Q.A 
Manufacturi

ng 
Product 
control 

Purchase
Inventory 
control 

Marketing 
& 

Design 

Sample 
Approval 

Pilot 
Run 

& 
Mass 

Product 

Ship 
Out 

OK 

Request 

Info Survey 

Inquiry Project  evaluation 

Project  Validation 

Quote OK 
NG 

Contract 

Design check 

Sample test 

Verification 

Sample approval

NG 

NG 

Pilot  run & Reliability test 

Verification

Specification preparation
OK 

Mass production

Inspection
NG OK 

Shipment 

NG 

Ship out

OK 
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3.2  Inspection Specification 
Electrical inspection failure 
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4. RELIABILITY TEST

 noitidnoC tseT metI ON

1 
High Temperature 

Storage 

Storage at 80 ± 2°C 120 hrs 
Surrounding temperature, then storage at normal condition 
4hrs 

2 
Low Temperature 

Storage 

Storage at -30 ± 2°C 120 hrs 
Surrounding temperature, then storage at normal condition 
4hrs 

3 
High Temperature 

Operation 
Operation at 70 ± 2°C 120 hrs 

4 
Low Temperature 

Operation 
Operation at -20 ± 2°C 120 hrs 

5 
High Temperature 
/Humidity Storage 

1.Storage 120 hrs 60 ± 2°C, 90~95%RH surrounding
temperature, then storage at normal condition 4hrs.
(Excluding the polarizer).or

2.Storage 120 hrs 40 ± 2°C, 90~95%RH surrounding
temperature, then storage at normal condition 4 hrs.

6 Temperature Cycling 
-20°C  25°C  70°C  25°C 

(30mins) (5mins) (30mins) (5mins) 
10 Cycle 

Freq.: 10-55Hz Max. 
Acceleration: 5G

X.Y.Z. each direction 
For 10 mines. 7 Mechanical 

Test 
Drop them through 

50cm height to strike horizontal plane 

Air Discharge: 
Apply 4KV with 5 times 
Discharge for each polarity +/- 

Contact Discharge: 
Apply 2KV with 5 times 
Discharge for each polarity +/- 

8 ESD Test 
1. Temperature ambiance: 15°C~35°C
2. Humidity relative: 30%~60%
3. Energy Storage Capacitance(Cs+Cd): 150pF+/-10%
4. Discharge Resistance(Rd): 330 +/-10%
5. Discharge, mode of operation:
Single Discharge (time between successive discharges at least 1 sec) 
(Tolerance if the output voltage indication: +/-5%) 
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5. PRECAUTION RELATING PRODUCT HANDLING
5.1 SAFETY 

5.1.1   If the LCD panel breaks, be careful not to get the liquid crystal to touch your skin. 

5.1.2   If the liquid crystal touches your skin or clothes, please wash it off immediately by 

Using soap and water. 

5.2 HANDLING 

5.2.1   Avoid any strong mechanical shock which can break the glass. 
5.2.2   Avoid static electricity which can damage the CMOS LSI—When working with the 

Module, be sure to ground your body and any electrical equipment you may be using. 
5.2.3   Do not remove the panel or frame from the module. 
5.2.4   The polarizing plate of the display is very fragile. So , please handle it very carefully, 

do not touch , push or rub the exposed polarizing with anything harder than an HB 
pencil lead (glass , tweezers , etc.) 

5.2.5   Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the surface 
of plate. 

5.2.6   Do not touch the display area with bare hands , this will stain the display area. 
5.2.7   Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a 

cleaning naphtha solvent. 
5.2.8   To control temperature and time of soldering is 280 ± 10°C and 3-5 sec. 
5.2.9   To avoid liquid (include organic solvent) stained on LCM 

5.3 STORAGE 
5.3.1   Store the panel or module in a dark place where the temperature is 25°C ± 5°C 

And the humidity is below 65% RH. 

5.3.2   Do not place the module near organics solvents or corrosive gases. 

5.3.3   Do not crush, shake, or jolt the module. 

5.4 TERMS OF WARRANTY 
5.4.1   Applicable warrant period 

The period is within thirteen months since the date of shipping out under normal 

using and storage conditions. 

5.4.2  Unaccepted responsibility 

This product has been manufactured to your company’s specification as a part for use 

in your company’s general electronic products. It is guaranteed to perform according 

to delivery specifications. For any other use apart from general electronic equipment, 

we cannot take responsibility if the product is used in nuclear power control equipment, 
aerospace equipment , fire and security systems or any other applications in which there 

is a direct risk to human life and where extremely high levels of reliability are required. 



LT-028240320-C01N Rev A

33

Leader Time Srl - via IV Novembre, 8 - 36042 Breganze (VI) - TEL.+39 0445 300722 - FAX +39 0445 300530

A




