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 NOTICE 

<<Precautions>> 

a) This publication is the proprietary of SHARP and is copyrighted, with all rights reserved. Under the copyright laws, 

  no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical  

  for any purpose, in whole or in part, without the express written permission of SHARP. Express written permission  

  is also required before any use of this publication may be made by a third party. 

 

b) The application circuit examples in this publication are provided to explain the representative applications of   

SHARP's devices and are not intended to guarantee any circuit design or permit any industrial property right or   

other rights to be executed. SHARP takes no responsibility for any problems related to any industrial property right   

or a third party resulting from the use of SHARP's devices, except for those resulting directly from device   

manufacturing processes. 

 

c) When using the products covered herein, please observe the conditions and the precautions written herein. 

  In no event shall the company be liable for any damages resulting from failure to strictly adhere to these conditions 

and precautions. 

 

d) SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and 

other contents described herein at any time without notice in order to improve design or reliability. Contact SHARP 

in order to obtain the latest publication before using any SHARP's device. Manufacturing locations are also subject 

to change without notice. 

 

e) The devices in this publication are designed for general electronic equipment use. 

 

f) The appropriate design measures should be taken to ensure reliability and safety when SHARP's devices are used    

  for equipment such as: 

  ・Transportation control and safety equipment(i.e.,aircraft, trains, automobiles, etc.) 

  ・Traffic signals      ・Gas leakage sensor breakers  

  ・Alarm equipment     ・Various safety devices etc. 

 

g) SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:  

 ・Aerospace equipment      ・Military and space applications 

 ・Nuclear power control equipment   ・Medical equipment for life support 

 ・Trunk line communication equipment 

 

h) Contact and consult with a SHARP representative in advance, if there are any questions about the contents of this    

  publication. 
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i) Contact a SHARP representative, in advance, when intending to use SHARP’s devices for  

any “specific” applications other than those recommended by SHARP. 

j) If any problem occurs in relation to the description of this publication, it shall be resolved through discussion with   

  spirit of cooperation each corporation between each corporation.  

k) The ozone-depleting substances are not used. 

 

 [Handling Instructions] 

【LCD Panel (SHEET) Handling Precautions】 

(1) Basically styrofoam case should be in a state of standing and displaying of “UP” should be TOP side. 

   Don’t store styrofoam case in state of horizontal, upside down or lying. 

(2) Treat containing Styrofoam case of the SHEET carefully to prevent falling or tumbling. 

(3) Recommend operated at two people about unpacking the Styrofoam case of the SHEET. 

(4) Be careful, since the mirror mat is likely to be attached for the SHEET. 

(5) Don’t in state of lying, when hanling the SHEET. If SHEET be in a state  

that has both ends and laid down, the gravity is added to it. 

 

【LCD Panel (SHEET/CELL) Handling Precautions】 

(1) Treat LCD panel in dustless surroundings.  

(2) Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface.  

Always handle with care. 

(3) Be careful to handle this LCD panel in order to avoid injury yourself as this panel is made of glass and have sharp 

edge. When the panel is broken, do not touch the glass. Although the panel is difficult to be scattered, touching the 

broken part may hurt your hands. 

(4) Since a long contact with water may cause discoloration or spots, wipe it with absorbent cotton or other soft cloth 

immediately. 

(5) This panel contains CGS. Please use appropriate anti-static protection methods for all contact with the LCD panel 

and its electrical circuits. 

(6) Do not expose to strong ultraviolet rays such as direct sunlight for a long time. 

(7) Liquid crystal contained in the panel may leak if the LCD is broken. If LC material should accidently come in   

    contact with the mouth or eyes rinse with water as soon as possible, following the instructions of the appropriate  

    MSDS. 

(8) Do not use organic solvents as it may damage the LCD panel terminal area which uses organic material.  Also, 

do not directly touch with finger. When the terminals cleaning are needed, those should be wiped by a soft cloth or 

a cotton swab without directly touching by hand. 

(9) To avoid picture uniformity failure, do not put a seal or an adhesive material on the LCD panel surface. 

 

 

 

 ©Copyright 2017 SHARP All rights reserved

Mo
re
 D
is
pl
ay
 P
an
el
s 
On
 w
ww
.p
an
ox
di
sp
la
y.
co
m



 

 
SPEC No. 

LD-29904 

PANEL No. 

LX032A7NB01 
LX032A7NA01 

PAGE 

3 

 【Set-Design Precautions】 

(1) Disassembly of the LCD panel in any way voids the warranty and may permanently damage the LCD panel. 

(2) Do not expose the side of LCD panel and gate driver, etc. on the panel (circuit area outside panel display area) to 

light as it may not operate properly.  Design that shields the side of LCD panel and gate driver, etc. from light is 

required when mounting the LCD panel. 

(3) Support for the LCD panel should be carefully designed to avoid the outside of stress specification on glass 

surface. Be sure to design the cabinet so that the panel can be assembled without any extra stress such as warp 

or twist. 

(4) It causes an irregular display and the defective indication, etc., when always put constant pressure on the back of 

the panel. Please do not make the structure to press the back of the panel. 

(5) In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid 

degrading optical performance. 

(6) Be sure to follow the absolute maximum rating in the specification. The design should consider the surrounding   

   temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding values is possible to 

   cause worse characteristic such as burn and/or broken of the parts on LCD panel. 

(7) Be sure to use LCD panel within the recommended Electrical Characteristics and Timing Characteristics of Input  

   Signals conditions. Operating panel out of the recommended range is not guaranteed even if it is in the 

   absolute maximum rating. 

(8) Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input  

   signal after power on of LCD panel. 

(9) According to the using application, power circuit protection is recommended at Panel failure. 

(10) When handling LCD panel and assembling them into the cabinet, please avoid long-term storage in the 

environment of oxidization or deoxidization gas. The use of materials such as reagent, solvent, adhesive, resin, 

etc. which generate these gasses, may cause corrosion and discoloration of the panel. 

Do not use the LCD panel under such environment. 

(11) To avoid picture uniformity failure, do not put a seal or an adhesive material on the LCD panel surface. 

(12) Panel is susceptible to mechanical stress and such stress may affect the display.   

Place the LCD panel on flat surface to avoid stress caused by twist, bend, etc. 

(13) To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD 

panel from epoxy resin (mine system curing agent) that comes out from the material and the packaging material 

used for the set side, the silicon adhesive (dealcoholization system and oxime system), and the tray blowing 

agents ( azo-compound), etc. Please confirm LCD panel compatibility with materials employed in your 

manufacturing and shipping processes. 

(14) Since the LCD panel is made of glass, it may break or crack if dropped or bumped on hard surface. Always 

handle with care. 

(15) Please design part arrangement to consider the heat dissipation not to change the local temperature for  

    Panel. 

(16) This product is not water-proof and dust-proof structure. 
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 (17) As this LCD panel is composed electronic circuits, it is sensitive to  

electrostatic discharge of 200V or more.  Handle with care using cautions for the followings: 

 Operators 

Operators must wear anti-static wears to prevent electrostatic charge up to and discharge from human 

body. 

 Equipment and containers 

Process equipment such as conveyer, soldering iron, working bench and containers may possibly 

generate electrostatic charge up and discharge. Equipment must be grounded through 100Mohms 

resistance. Use ion blower. 

 Floor 

Floor plays an important role in leaking static electricity generated in human body or equipment.  If the 

floor is made of insulated material (such as polymer or rubber material), such static electricity may charge.  

Proper measure should be taken to avoid static electricity charge (electrostatic earth:  100Mohms).There 

is a possibility that the static electricity is charged to them without leakage in case of insulating floor, so 

the electrostatic earth: 100Mohms should be made. 

 Humidity 

Humidity in work area relates to surface resistance of the persons or objects that generate electrostatics, 

and it can be manipulated to prevent electrostatic charge.  Humidity of 40% or lower increases 

electrostatic earth resistance and promotes electrostatic charging.  Therefore, the humidity in the work 

area should be kept above 40%.  Specifically for film peeling process or processes that require human 

hands, humidity should be kept above 50% and use electricity removal blower.  

 Transportation/Storage 

Containers and styroform used in transporation and storage may charge electrostatic (from friction and 

peeling) or electrostatic charge from human body, etc. may cause containers and styroform to have 

induced charge.  Proper electrostatic measure should be taken for containers and storage material. 
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 【Operation Precautions】 

(1) Do not use polychloroprene (CR) with LCD panel.  

It will generate chlorine gas, which will damage the reliability of the connection part on LCD panel. 

(2) Be sure to use LCD panel within the recommended operating conditions.  

Operating panel out of the recommended range is not guaranteed even if it is in the absolute maximum rating. 

(3) When handling LCD panel and assembling them into cabinets, please avoid long-term storage in the  

   environment of oxidization or deoxidization gas. The use of materials such as reagent, solvent, adhesive, resin, 

   etc. which generate these gasses, may cause corrosion and discoloration of the panels. Do not use the LCD  

   panel under such environment. 

(4) To prevent reduction in optical quality and abnormal display, avoid exposure and contamination of the LCD  

   panel from epoxy resin (amine system curing agent) that comes out from the material  

and the packaging material used for the set side, the silicon adhesive (dealcoholization system  

and oxime system), and the tray blowing agents ( azo-compound), etc.  

Please confirm LCD panel compatibility with materials employed in your manufacturing and shipping processes. 

(5) If stored at the temperatures lower than the rated storage temperature, the LC may freeze and it may cause  

   LCD panel damage. And If stored at the temperatures higher than the rated storage temperature, the LC will  

   lose its characteristics, and it cannot recover. Please keep it at near room temperature. 

(6) Do not operate the LCD panel under outside of electrical specification. Otherwise LCD panel may be damaged. 

(7) Do not use the LCD panel under outside of specified driving timing chart.  

Otherwise LCD panel may not have proper picture quality. 

(8) A still image should be displayed less than two hours, if it is necessary to display still image longer than two hour, 

display image data must be refreshed in order to avoid sticking image on LCD panel.  

(9) If LCD panel takes a static electricity, as the display image which is written into pixel memory might not be 

displayed, Data update should be executed frequently.   

(10) It is neither a breakdown nor a defective indication though very slight change in black level might be 

periodically seen in a black part on the black display image according to the source of light (angle of the 

luminance and the source of light). 

(11) Be sure to follow the absolute maximum rating in the specification. The design should consider the surrounding 

temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding values is possible to 

cause worse characteristic such as burn and/or broken of the parts on LCD panel. 

(12) Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-off input 

signal after power on of LCD panel. 

(13) According to the using application, power circuit protection is recommended at panel failure. 

(14) Nature of dew consideration prevention is necessary when LCD is used for long time under high-temperature 

    and high-humidity. 
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. [Precautions for Storage] 

(1) After opening the package, do not leave the LCD panel in direct sun or under strong ultraviolet ray.   

Store in the dark place. 

(2) In temperature lower than specified rating, liquid crystal material will coagulate.   

In temperature higher than specified rating, it will liquefy.  In either condition, the liquid crystal may not recover 

its original condition. Store the LCD panel in at or around room temperature as much as possible. 

Store in normal room temperature as much as possible. 

(3) Keeping Method 

   a. Don't keeping under the direct sunlight.         b. Keeping in the tray under the dark place. 

 

 

(4) LCD Panel (SHEET) must be cut into cell within 3 months after SHARP shipped out. 

   LCD Panel (SHEET) must be connected FPC and applied polarizer within 48 hours after cut into cell. 

(5) LCD Panel (CELL) must be connected FPC and applied polarizer within 3 months after SHARP shipped out. 

   LCD Panel (CELL) must be connected FPC and applied polarizer within 48 hours after unpacking. 
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 [Other Notice] 
(1) Operation outside specified environmental conditions cannot be guaranteed. 

(2) As power supply (VDD-GND、VDDA-GND) impedance is lowered during use, bus controller should be inserted 

near LCD panel as much as possible. 

(3) If LCD panel is broken, do not ingest the liquid crystal from the broken panel.  If hand, leg or clothes come in 

contact with liquid crystal, wash off immediately with soap. If mouth or eyes come in contact with liquid crystal, 

rinse with water as soon as possible, following the instructions of the appropriate MSDS. 

(4) ODS (specific chlorofuorocarbon, specific halon, 1-1-1 trichloroethane, carbon tetrachloride) are not used or 

contained in material or all production processes of this product. 

(5) Observe all other precautionary requirements in handling general electronic components. 

(6) The spec of the module “LS032B7DD02”, please refer to the specifications issued by SHARP.. 

 

 

Discarding liquid crystal panels 

 

Follow the regulations when LCD panel is scrapped. The government you stay may have some regulations 

about it. 

 

LCD Panel :  Dispose of as glass waste. 

   The liquid crystal panel contains no dangerous or harmful substances. 

  This liquid crystal panel contains only an extremely small amount of liquid 

crystal (approximately 100mg) and therefore it will not leak even if the panel 

should break. 

 Its median lethal dose (LD50) is greater than 2,000 mg/kg and a mutagenetic 

(Aims test: negative) material is used.  
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 1. Applicable Memory liquid crystal display 

 
This TFT-LCD panel is a reflective active-matrix with slightly transmissive 
memory liquid crystal display panel with CG silicone thin film transistor. 
SHEET and CELL outline is indicated in Figure 8-2 and 8-3. 

 

2. Overview 

 

・ Reflective active-matrix with slightly transmissive panel of white and black. 

・ 3.16” screen has 336 x 536 resolusion. (180,096 pixels stripe array) 

・ Display control by serial data signal communication. 

・ Arbitrary line data renewable. 

・ 1bit internal memory for data storage within the panel. 

・ Thin, light-weight and compact panel with monolithic technology. 

・ Super low power consumption TFT panel. 
 

Panel No. Quantity Outline Dimension Remark 

LX032A7NB01 108 CELL / SHEET 620.00(W) × 750.00(H) × 0.4(D) Figure 8-2 

LX032A7NA01 1 CELL 46.98(W) × 75.96(H) × 0.4(D) Figure 8-3 

 

3. Mechanical Specification 

 

Table 3-1  Panel mechanical specification 

Item Specification unit 

Screen size 3.16”  inch 

Active Area 42.672(H) × 68.072(V) mm 

Dot configuration 336(H)  × 536(V) Dot 

Dot pitch 0.127(H)  × 0.127(V) mm 

Pixel Array Square - 

Display mode Normally White - 

Outline Dimension 46.98(W) × 75.96(H) × 0.4(D) mm 

Mass 3.6 Typ. g 

Operation temperature range* TBD ℃ 

Storage temperature range* TBD ℃ 

(Note) Detail dimension and tolerance are shown in Figure. 8-2 and 8-3. 

(Note) *: The conditions for module only (On cell surface) 
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 4. Input terminal names and functions 

 
  Table4-1  Pin description 

Terminal Symbol I／O Configurations Function Remark 

1 Test1 － － 
Test pin 

※Make this terminal open on FPC when you use it usually. 
 

2 Test2 － － 
Test pin 

※Make this terminal open on FPC when you use it usually. 
 

3 SCLK INPUT NoPull Serial clock signal  

4 SI INPUT NoPull Serial data input signal  

5 SCS INPUT NoPull Chip select signal ( Active of Hi )  

6 EXTCOMIN INPUT NoPull 
External COM inversion signal input 

( Square wave) 
【Note 4-2】 

7 DISP INPUT NoPull Display ON/OFF signal 【Note 4-1】 

8 VDDA POWER － Power supply (Analog)  

9 VDD POWER － Power supply (Digital)  

10 EXTMODE INPUT NoPull 
Control mode of COM inversion is select 

terminal 
【Note 4-2】 

11 VSS GND － GND  (Digital)  

12 VSSA GND － GND  (Analog)  

13 Test3 － － 
Test pin 

※Make this terminal open on FPC when you use it usually. 
 

14 Test4 － － 
Test pin 

※Make this terminal open on FPC when you use it usually. 
 

※ NoPull ： Neither Pulled up nor Pulled down. 
 

【Note 4-1】 The display ON/OFF signal is only for display. 
Data in the memory will be saved at the time of ON/OFF. 
When it’s “Hi”, data in the memory will display, when it’s “Lo”, 
white color will display and data in the memory will be saved. 

 
【Note 4-2】 When EXTMODE is “Hi”, EXTCOMIN signal is enable. 

      When EXTMODE is “Lo”, serial input flag is enable. 
  “Hi” mode ;  connect the EXTMODE to VDD,  
  “Lo” mode ;  connect the EXTMODE and EXTCOMIN to VSS. 
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 4-1） Input Signal States 
 

Table4-2 Input Signal States 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
※Common condition 

1) Each Voltage values show typical voltage. 
2) Booting   ： When just input Power supplay Between PowerON and Input Signal. 
3) Data Update & Hold  mode 
    ： Updates data in pixcel memory. (１Line and Multiple Lines update ) 
4) Standby  ： Maintains memory internal data and maintain current display 

       5) Keep “Lo” Serial Signal (SCS / SI / SCLK ) without communicating.. 
           Not to make a SCS terminal “Hi” when it does not communicate. 
 

※１ ： To do VCOM control in a serial communication, a periodic signal transmission is necessary and is here. 
 
※2 ： Input (Clock pulse) is always needed during displaying. 
 
※3 ： When displaying it, it's drived “Hi” fixing. 
 
※4 ： Recommend to connect VDD or GND(VSS) 
       Not change after starting power supply and during ON. 

Pin 

No 
Symbol I/O Voltage Boot  

(Update & 
Hold mode) 

Standby Note 

3 SCLK Input 0 / 3V Lo Hi / Lo 
Lo  EXTMODE=Hi 

Hi / Lo EXTMODE=Lo    ※１ 

4 SI Input 0 / 3V Lo Hi / Lo 
Lo EXTMODE=Hi 

Hi / Lo EXTMODE=Lo    ※１ 

5 SCS Input 0 / 3V Lo Hi 
Lo EXTMODE=Hi 

Hi / Lo EXTMODE=Lo    ※1 

6 EXTCOMIN Input 0 / 3V Lo 
Hi / Lo Hi / Lo EXTMODE=Hi    ※2 

Lo Lo EXTMODE=Lo 

7 DISP Input 0 / 3V Lo Hi / ( Lo ) Hi / ( Lo ) ※3 

10 EXTMODE Input 0 / 5V Hi / Lo － － ※4 
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 4-2） Recommended Circuit 
 

      < EXTMODE=“Lo” >                        < EXTMODE=“Hi” > 
            COM Signal Serial Flag Ｉnput                     External COM Signal Input  
 

 

 

 

 

 

 

 

 

 

     
 

Figure 4-1  Recommended circuit 

  

3 SCLK  3 SCLK 

4 SI  4 SI 

5 SCS  5 SCS 

6 EXTCOMIN  6 EXTCOMIN 

7 DISP  7 DISP 

8 VDDA  8 VDDA 

9 VDD  9 VDD 

10 EXTMODE  10 EXTMODE 

11 VSS  11 VSS 

12 VSSA  12 VSSA 
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 5. Absolute Maximum Rating  
 

Table5-1  Absolute Maximum Rating        ( GND＝0V ) 

Item Symbol Min Max Unit Remark 

Power 
supply 
voltage 

Analog VDDA -0.3 +5.8 V  

Logic VDD -0.3 +5.8 V [Note 5-1] 

Input signal voltage(high) VHI - VDD V [Note 5-2] 

Input signal voltage(low) VLI -0.3 - V  

  [Note 5-1] Applies to EXTMODE. 
  [Note 5-2] Applies to SCLK, SI, SCS, DISP, EXTCOMIN. 
 

6. Electrical characteristics 
 

6-1) TFT LCD panel drive 
Table6-1  Recommended operating Condition     VSS(GND)＝0V、Ta＝＋25℃ 

Item Symbol Min. Typ. Max. Unit Remark 

Power supply 
        Voltage 

Analog VDDA +4.8 +5.0 +5.5 V [Note 6-1-3] 
 

Logic VDD +4.8 +5.0 +5.5 V [Note 6-1-1] 
[Note 6-1-3] 

Input signal voltage Hi VIH +2.7 +3.0 VDD V [Note 6-1-2] 
[Note 6-1-4] 

Lo VIL VSS VSS VSS+0.15 V [Note 6-1-2] 
 

 

[Note 6-1-1] Applies to EXTMODE=“Hi” 

[Note 6-12] Applies to SCLK, SI, SCS, DISP, EXTCOMIN. 

[Note 6-1-3] VDD≧VDDA 

[Note 6-1-4] It can be operated below VDD voltage, however, operation around 3V is recommended. 
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 6-2) Power supply sequence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-1  Power supply ON sequence 

  

T1　：　

電源が安定してから、Signal送信を開始してください。

Please start the Signal transmission after a power 
supply was stable.

TA：

イニシャライズ完了後にDISPをHiにしてください。
Please set DISP to Hight Level after the completion 
of initialization. 

30μs ≦ T3 30μs ≦ T4
※1

T2

SCLK

SI

DISP

EXTCOMIN

SCS

GND

( EXTMODE=Hi )

( EXTMODE=Lo )

※２

Operating state OFF Power-on  Sequence
ON  (Normal Operation )

通常動作

※３
2clk ≦ T1

30μs ≦ TA

0x20 0x00

※1

VDD
VDDA

EXTMODE
(Hi or Lo)

same time

※1：　DISPとEXTCOMINが同時に立ち上がる場合。（推奨）

        The case that DISP and EXTCOMIN start at the same time

DISP

SCS

EXTCOMIN

30μs (T4)  min

※1：　EXTCOMINがDISP=Loで入力される場合。
         The case that EXTCOMIN is input DISP=Lo.

EXTCOMIN

30μs  min

DISP

SCS

※1：The case that EXTCOMIN is input DISP=Lo. 

※1：The case that DISP and EXTCOMIN start at the same 
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※Refer to timing chart and AC timing characteristics for detail 

※1 TA and T3 may be opposite 

   (however, TCOM polarity inversion will not occur even with EXTCOMIN between DISP=“Lo”.  

Also, when DISP and EXTCOMIN are simultaneously started up, allow 30us or more before SCS starts 

    up (It may be less than 60us). 

 

※2 Setting value for pixel memory initialization 

  SCS=Driving accordingly to clear pixel internal memory method 

    (use all clear flag or write all screen white) 

  S1=M2 (all clear flag) = “Hi” or write white 

  SCLK:  Normal Driving 

 

※3 One besides control Signal (DISP,EXTMODE,EXTCOMIN)、Make all terminals “Lo” while 

it does not communicate 

 

[ON Sequence] 

 

 

 

 

 

 

 

 

 

 

 

 

[Normal Operation] 

 

 

 

  

(1) VDD and VDDA rise time (depends on IC) 

(2) Pixel memory initialization 

 T2:  1 time or more Initialize with M2 (all clear flag) or write all screen white 

(3) Release time for initialization of TCOM latch 

 T3:  30us or more 

 Time required to release COM related latch circuit initialization which is initializing using 

    DISP signals 

(4) TCOM polarity initialization time 

 T4:  30us or more 

 Time required initializing TCOM polarity accordingly to EXTCOMIN input 

Duration of normal driving 
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TS ： Off control 
Please turn off a power supply after making all the 
control signals into “Low Level”,  and passing the time of T6 
 

Figure  6-2  Power supply OFF sequence 

[Off Sequence] 

 

 

 

 

 

 

 

(Note )   Precautions at the time of power on and power off. 

※1)  When power on, VDD and VDDA are same time or VDD should be faster than the VDDA. 

※2)  When power off, VDD and VDDA are same time or VDDA should be faster than the VDD. 

(5) Pixel memory initialization 

 T5:  Same (2) 

(6) VA, VB, VCOM initialization time 

 T6:  30us or more  

(7) VDD and VDDA  falling time (Depends on IC) 

30μs  ≦ T6

T5

GND

SCLK

SI

DISP

EXTCOMIN

SCS

VDD
VDDA

EXTMODE
(Hi or Lo)

( EXTMODE=Hi )

( EXTMODE=Lo )

※2

Operating state OFFPower-off  Sequence
ON  ( Normal Operation )

通常動作

TS

0x20 0x00

T7　≧1clk
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 6-3) Input signal characteristics 
 

  Table6-3-1 Recommend Operating Conditions and DC Characteristics 
       VDDA=＋5.0V、VDD=＋5.0V、GND=0V、Ta=25℃ 

Item Symbol Min Typ Max Unit Remark 

Frame frequency fSCS 1 1 10 Hz When EXTMODE=Lo 
【Note 6-3-1】 

- - 10 Hz EXTMODE=Hi 
【Note 6-3-1】 

Clock frequency fSCLK - 1 2 MHz  

Vertical Interval tV 100 - 1000 ms  

COM Frequency fCOM 0.5 - 5 Hz  

【Note 6-3-1】  Please use frame frequency in the range where there are no problems with the display quality. 
 

Table 6-3-2 Input Signal timing Parameters  VDDA=＋5.0V、VDD=＋5.0V、GND=0V、Ta=25℃ 

Item Symbol Min Typ Max Unit Remark 

SCS Rise time trSCS - - 50 ns  

Fall Time tfSCS - - 50 ns  

High duration twhSCS 188 - - us Data update mode 

12 - - us Hold mode 

Low duration twlSCS 1 - - us  

Set up time tsSCS 3 - - us  

Hold time thSCS 1 - - us  

SI Rise time trSI - - 50 ns  

Fall time tfSI - - 50 ns  

Set up time tsSI 120 - - ns  

Hold time thSI 190 - - ns  

SCLK Rise time trSCLK - - 50 ns  

Fall time tfSCLK - - 50 ns  

High duration twhSCLK 200 450 - ns  

Low duration twlSCLK 200 450 - ns  

EXTCOMIN Frequency fEXTCOMIN 1 1 10 Hz 【Note 6-3-2】 
【Note 6-3-3】 

Rise time trEXTCOMIN - - 50 ns  

Fall time tfEXTCOMIN - - 50 ns  

High duration twhEXTCOMIN 1 - - us   

DISP Rise time trDISP - - 50 ns  

Fall time tfDISP - - 50 ns  
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   6-4) Signal Timing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  COM signal serial input (EXTMODE=”Lo”) 

 

 

 

 

 

 

 
※SCS,SI,SCLK,DISP,EXTCOMIN :  3V input voltage 

 
       Figure 6-3     Signal Timing 

50%

10%
50%

90%

10%10%

90%

90%

10%

90%

ts SCS

10%

90%

90%
50%

50%50%

twl SCLK twh SCLKth SI

tr SI

10%

90%

10%

tf SI

10%

tr SCLK tf SCLK

twh SCS

tr SCS

10%

twl SCS

th SCS

10%

90%
50%

10%

tf SCS

ts SI

SCS

SI

SCLK

90%

90%

10%10%

90%

tr DISP tf DISP

DISP

90%

10%10%

90%

tr EXTCOMIN tf EXTCOMIN

twh EXTCOMIN
f EXTCOMIN

10%EXTCOMIN

50%50%

f SCLK

SCLK
50%50%

f SCS

SCS
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6-5) Power consumption 

 
Table6-4 Power Consumption   Ta=25℃, SCS SCLK, SI, DISP, EXTCOMIN = +3V, VDD=+5V, VDDA=+5V 

Operating Mode Power consumption  Min Typ Max Unit Remark 

Condition 1 Hold mode  
    (no display data update) 
Display pattern : lBack stripe display 

－ 30 330 μW 
[Note 6-5-1] 

Condition 2 Data update mode  
    with display update 1Hz  (1fram/sec) 
Display pattern : Vertical stripe display 

－ 250 750 μW 
[Note 6-5-2] 

 

[Note 6-5-1]  
 1) After writed Vertical stripe data、set to 「SCLK=Lo , SCS=Lo , SI=Lo」 
 2) It measures during 1). 
[Note 6-5-2] 
 fSCS=1.0Hz  （Except in the time of writing, it is set to SCS=Lo .)  

 
 
   Common condition 

 VDD=5.0V、VDDA=5.0V、fCLK=1.0MHz、EXTMODE=VDD、EXTCOMIN=1Hz 
 

( Common Note ) 
  This is value in steady condition, not the falue of peak power at the time of COM operation. 
   Some marging for power supply is recommended. 
   We recommend capacitor for VDD and VDDA. 
  (If VDD and VDDA are on separate systems, we recommend capacitor for each.) 

 
  *LC inversion : LC material is needed alternative polarity driving as changing timing which should be 1Hz. 

 ( LC inversion frequency 1Hz is COM frequency 0.5Hz) 
 as shown  Figure 6-4 
 

 
 
 
 
 
 

 
     Fiqure 6-4   COM inversion frequency 

 
 

 

COM inversion frequency 

Hi 

LC inversion frequency  : 
1Hz(1s)

Lo 

fCOM
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6-6) Input Signal Timing Chart 

6-6-1 Data update mode (1 line) 

 

  Updates data of only one specified line.  (M0=“Hi”、M2＝“Lo”) 

AG7M0 M1 M2 DMY DMY DMY D0AG0 AG1 AG2 AG3 AG4 AG5 AG6 D335 DMY (don’t care)D1 D2 D333 D334

Mode selection  period
 ( 3ck+3ckDMY )

Gateline address  period
 ( 10clk )

Data writing  period
 ( 336clk )

SI

SCLK

SCS

Data transfer  period
 ( 16clk )

AG9AG8

 

     Figure 6-5 Data update mode by 1line 
 

M0: Mode flag. 
Set for “Hi” :Data update mode (Memory internal data update) . 
Set for “Lo”: Hold mode (maintain memory internal data) . 

 
M1: Frame inversion flag. 

When “Hi”, outputs VCOM=”Hi”, and when “Lo”, outputs VCOM=”Lo” . 
When EXTMODE=”Hi”, it can be “Hi” or “Lo”. 

 
M2: All clear flag. 

Refer to 6-6-4) All Clear Mode to execute clear. 
 

DUMMY DATA: 
Dummy data.：It can be “Hi” or “Lo” (“Lo” is recommended.) 

 
D0 - D335: 
  Image data.  ”L”=Black display、”H”= White display 

 

 

 

 

 

 

※For gate line address setting, refer to 6-7) Input Signal and Display. 

※M1: Frame inversion flag is enabled when EXTMODE=”Lo”. 

※When SCS becomes “Lo”, M0 and M2 are cleared. 

 

 

※ Data write period 
Data is being stored in 1st latch block of binary driver on panel. 
 

※ Data transfer period 
Data written in 1st latch is being transferred (written) to pixel internal memory circuit. 
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6-6-2 Data Update Mode (Multiple Lines) 

 
  Updates arbitrary multiple lines data.  (M0=“Hi”、M2＝“Lo”) 

Gate  1st Line

AG7M0 M1 M2 DMY DMY DMY D0AG0 AG1 AG2 AG3 AG4 AG5 AG6 D335 DMY (don’t care)D1 D2 D333 D334

Mode selection  period
 ( 3ck+3ckDMY )

Gateline address  period
 ( 10clk )

Data writing  period
 ( 336clk )

Data transfer  period
 ( 6clk [DMY] + 10clk [Address] = 16clk )

SI

SCLK

SCS

Gate  (n-1)th Line

AG0 AG1 AG2

Gate  (n-1)th Line

AG9 D0AG8 D335 DMY (don’t care)D1 D2 D333 D334

Data writing  period
 ( 336clk )

AG0 AG1

Gate  (n)th Line

AG9 D0 D335D1 D2 D333 D334 DMY (don’t care)

Data transfer  period
 ( 6clk [DMY] + 10clk [Address] = 16clk )

Data writing  period
 ( 336clk )

AG8

Data transfer  period
 ( 16clk )

AG9AG8

 
 

Figure 6-6  Data update mode by Multiple Lines 
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M0: Mode flag. 
  Set for “Hi”: Data update mode (Memory internal data update) 
  Set for “Lo”: Hold mode (maintain memory internal data). 

 
M1: Frame inversion flag. 

When “Hi”, outputs VCOM=”Hi”, and when “Lo”, outputs VCOM=”Lo”. 
When EXTMODE=”Hi”, it can be “Hi” or “Lo”. 

 
M2: All clear flag. 
  Refer to 6-6-4) All Clear Mode to execute clear. 

 
DUMMY DATA: 

Dummy data.：It can be “Hi” or “Lo” (“Lo” is recommended.) 
 

D0 - D335: 
  Image data.  ”L”=Black display、”H”= White display 

 

 

 

 

 

 

 

※ For gate line address setting, refer to 6-7) Input Signal and Display. 

※ Input data continuously. 

※ M1:  Frame inversion flag is enabled when EXTMODE=“Lo”. 

※ When SCS becomes “Lo”, M0 and M2 are cleared. 

※ Data write period 
Data is being stored in 1st latch block of binary driver on panel. 
 

※ Data transfer period 
For example, during GL2nd line data transfer period, GL 2nd line address is latched and 
GL1st line data is transferred from 1st latch to pixel internal memory circuit at the same time. 
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 6-6-3 Hold Mode 

 

 Maintains memory internal data (maintains current display).  (M0=“Lo”、M2＝“Lo”) 

  

Mode selection
  period
 ( 3ck )

M0 M1 M2 Dummy Data (don’t care)

Data transfer  period
 ( More than 13clk )

SI

SCLK

SCS

M0 M1 M2 Dummy Data (don’t care)

 

 

     Figure 6-7  Hold mode 

 
M0: Mode flag.  
  Set for “Hi”: Data update mode (Memory internal data update) 
  Set for “Lo”: Hold mode (maintain memory internal data). 

 
M1: Frame inversion flag. 

When “Hi”, outputs VCOM=”Hi”, and when “Lo”, outputs VCOM=”Lo”. 
When EXTMODE=”Hi”, it can be “Hi” or “Lo”. 

 
M2: All clear flag.   

Refer to 6-6-4) All Clear Mode to execute clear. 
 

DUMMY DATA: 
Dummy data.  It can be “Hi” or “Lo” (“Lo” is recommended.) 

 

 

※ M1: Frame inversion flag is enabled when EXTMODE=“Lo” 

※ When SCS becomes “Lo”, M0 and M2 are cleared. 
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 6-6-4  All Clear Mode 

 

 Clears memory internal data and writes white.  (M0=“Lo”、M2＝“Hi”) 

   

Mode selection
  period
 ( 3ck )

M0 M1 M2 Dummy Data (don’t care)

Data transfer  period
 ( More than 13clk )

SI

SCLK

SCS

 
 

     Figure 6-8  All Clear mode 
 

M0: Mode flag.  
Set it “Lo”. 

 
M1: Frame inversion flag. 

When “Hi”, outputs VCOM=”Hi”, and when “Lo”, outputs VCOM=”Lo”. 
When EXTMODE=”Hi”, it can be “Hi” or “Lo”. 

 
M2: All clear flag.   

Set it “Hi” 
 

DUMMY DATA: 
Dummy data.  It can be “Hi” or “Lo” (“Lo” is recommended.) 

 

※ M1:  Frame inversion flag is enabled when EXTMODE=“Lo”. 

※ When SCS becomes “Lo”, M0 and M2 are cleared. 
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 6-6-5 COM Inversion 

 There are two types of inputs, COM signal serial input (EXTMODE=“Lo”) and external COM signal input 

(EXTMODE=“Hi”).  

 

EXTMODE=“Lo” 

SCS

※2

※1

SI

COM
(Internal Signal)

M0 M1 M2M0 M1 M2M0 M1 M2

※2

※1 ※1

 

    Figure 6-9  COM Inversion (EXTMODE=Lo) 

 

M1：LC polarity inversion flag: 

  If M1 is "Hi" then VCOM="Hi" is output. 

  If M1 is "Lo" then VCOM="Lo" is output. 

    ※1：COM inversion has been changed by M1 flag statement. 

    ※2：The periods of plus polarity and minus polarity should be same length as much as possible. 
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EXTMODE=“Hi” （COM inversion timing has two conditions ） 

 

①  EXTCOMIN input during high period of the SCS signal 

SCS

※2

Serial dataSI 
SCLK

※1

Serial data

EXTCOMIN

COM
(Internal Signal)

Binary Driver
(Internal)

 nop OPOP OPOP OP OP OPOP OP OPOP

nop

※1 ※1 ※1

OP

 

 

Figure  6-10  COM Inversion (EXTMODE = Hi )1 

 

※１：COM inversion has been set by the falling edge of SCS signal  

(*not* toggle EXTCOMIN more than once while SCS is hight) 

※2 : The period of EXTCOMIN should be constant. 

 
 

② EXTCOMIN input during low period of the SCS signal 

SCS

※4

※3

EXTCOMIN

COM
(Internal Signal)

 

Figure  6-11  COM Inversion  (EXTMODE=Hi ) 2 

 

※3 : COM inversion polarity ha been set by rising edge of EXTCOMIN. 

※4 : The period of EXTCOMIN should be constant. 
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 6-7) Input Signal and Display, Gate address (Line) Setting 
Table 6-5-1 Gate line address setting-1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GL AG0 AG1 AG2 AG3 AG4 AG5 AG6 AG7 AG8 AG9 GL AG0 AG1 AG2 AG3 AG4 AG5 AG6 AG7 AG8 AG9 GL AG0 AG1 AG2 AG3 AG4 AG5 AG6 AG7 AG8 AG9

1 1 0 0 0 0 0 0 0 0 0 81 1 0 0 0 1 0 1 0 0 0 161 1 0 0 0 0 1 0 1 0 0
2 0 1 0 0 0 0 0 0 0 0 82 0 1 0 0 1 0 1 0 0 0 162 0 1 0 0 0 1 0 1 0 0
3 1 1 0 0 0 0 0 0 0 0 83 1 1 0 0 1 0 1 0 0 0 163 1 1 0 0 0 1 0 1 0 0
4 0 0 1 0 0 0 0 0 0 0 84 0 0 1 0 1 0 1 0 0 0 164 0 0 1 0 0 1 0 1 0 0
5 1 0 1 0 0 0 0 0 0 0 85 1 0 1 0 1 0 1 0 0 0 165 1 0 1 0 0 1 0 1 0 0
6 0 1 1 0 0 0 0 0 0 0 86 0 1 1 0 1 0 1 0 0 0 166 0 1 1 0 0 1 0 1 0 0
7 1 1 1 0 0 0 0 0 0 0 87 1 1 1 0 1 0 1 0 0 0 167 1 1 1 0 0 1 0 1 0 0
8 0 0 0 1 0 0 0 0 0 0 88 0 0 0 1 1 0 1 0 0 0 168 0 0 0 1 0 1 0 1 0 0
9 1 0 0 1 0 0 0 0 0 0 89 1 0 0 1 1 0 1 0 0 0 169 1 0 0 1 0 1 0 1 0 0

10 0 1 0 1 0 0 0 0 0 0 90 0 1 0 1 1 0 1 0 0 0 170 0 1 0 1 0 1 0 1 0 0
11 1 1 0 1 0 0 0 0 0 0 91 1 1 0 1 1 0 1 0 0 0 171 1 1 0 1 0 1 0 1 0 0
12 0 0 1 1 0 0 0 0 0 0 92 0 0 1 1 1 0 1 0 0 0 172 0 0 1 1 0 1 0 1 0 0
13 1 0 1 1 0 0 0 0 0 0 93 1 0 1 1 1 0 1 0 0 0 173 1 0 1 1 0 1 0 1 0 0
14 0 1 1 1 0 0 0 0 0 0 94 0 1 1 1 1 0 1 0 0 0 174 0 1 1 1 0 1 0 1 0 0
15 1 1 1 1 0 0 0 0 0 0 95 1 1 1 1 1 0 1 0 0 0 175 1 1 1 1 0 1 0 1 0 0
16 0 0 0 0 1 0 0 0 0 0 96 0 0 0 0 0 1 1 0 0 0 176 0 0 0 0 1 1 0 1 0 0
17 1 0 0 0 1 0 0 0 0 0 97 1 0 0 0 0 1 1 0 0 0 177 1 0 0 0 1 1 0 1 0 0
18 0 1 0 0 1 0 0 0 0 0 98 0 1 0 0 0 1 1 0 0 0 178 0 1 0 0 1 1 0 1 0 0
19 1 1 0 0 1 0 0 0 0 0 99 1 1 0 0 0 1 1 0 0 0 179 1 1 0 0 1 1 0 1 0 0
20 0 0 1 0 1 0 0 0 0 0 100 0 0 1 0 0 1 1 0 0 0 180 0 0 1 0 1 1 0 1 0 0
21 1 0 1 0 1 0 0 0 0 0 101 1 0 1 0 0 1 1 0 0 0 181 1 0 1 0 1 1 0 1 0 0
22 0 1 1 0 1 0 0 0 0 0 102 0 1 1 0 0 1 1 0 0 0 182 0 1 1 0 1 1 0 1 0 0
23 1 1 1 0 1 0 0 0 0 0 103 1 1 1 0 0 1 1 0 0 0 183 1 1 1 0 1 1 0 1 0 0
24 0 0 0 1 1 0 0 0 0 0 104 0 0 0 1 0 1 1 0 0 0 184 0 0 0 1 1 1 0 1 0 0
25 1 0 0 1 1 0 0 0 0 0 105 1 0 0 1 0 1 1 0 0 0 185 1 0 0 1 1 1 0 1 0 0
26 0 1 0 1 1 0 0 0 0 0 106 0 1 0 1 0 1 1 0 0 0 186 0 1 0 1 1 1 0 1 0 0
27 1 1 0 1 1 0 0 0 0 0 107 1 1 0 1 0 1 1 0 0 0 187 1 1 0 1 1 1 0 1 0 0
28 0 0 1 1 1 0 0 0 0 0 108 0 0 1 1 0 1 1 0 0 0 188 0 0 1 1 1 1 0 1 0 0
29 1 0 1 1 1 0 0 0 0 0 109 1 0 1 1 0 1 1 0 0 0 189 1 0 1 1 1 1 0 1 0 0
30 0 1 1 1 1 0 0 0 0 0 110 0 1 1 1 0 1 1 0 0 0 190 0 1 1 1 1 1 0 1 0 0
31 1 1 1 1 1 0 0 0 0 0 111 1 1 1 1 0 1 1 0 0 0 191 1 1 1 1 1 1 0 1 0 0
32 0 0 0 0 0 1 0 0 0 0 112 0 0 0 0 1 1 1 0 0 0 192 0 0 0 0 0 0 1 1 0 0
33 1 0 0 0 0 1 0 0 0 0 113 1 0 0 0 1 1 1 0 0 0 193 1 0 0 0 0 0 1 1 0 0
34 0 1 0 0 0 1 0 0 0 0 114 0 1 0 0 1 1 1 0 0 0 194 0 1 0 0 0 0 1 1 0 0
35 1 1 0 0 0 1 0 0 0 0 115 1 1 0 0 1 1 1 0 0 0 195 1 1 0 0 0 0 1 1 0 0
36 0 0 1 0 0 1 0 0 0 0 116 0 0 1 0 1 1 1 0 0 0 196 0 0 1 0 0 0 1 1 0 0
37 1 0 1 0 0 1 0 0 0 0 117 1 0 1 0 1 1 1 0 0 0 197 1 0 1 0 0 0 1 1 0 0
38 0 1 1 0 0 1 0 0 0 0 118 0 1 1 0 1 1 1 0 0 0 198 0 1 1 0 0 0 1 1 0 0
39 1 1 1 0 0 1 0 0 0 0 119 1 1 1 0 1 1 1 0 0 0 199 1 1 1 0 0 0 1 1 0 0
40 0 0 0 1 0 1 0 0 0 0 120 0 0 0 1 1 1 1 0 0 0 200 0 0 0 1 0 0 1 1 0 0
41 1 0 0 1 0 1 0 0 0 0 121 1 0 0 1 1 1 1 0 0 0 201 1 0 0 1 0 0 1 1 0 0
42 0 1 0 1 0 1 0 0 0 0 122 0 1 0 1 1 1 1 0 0 0 202 0 1 0 1 0 0 1 1 0 0
43 1 1 0 1 0 1 0 0 0 0 123 1 1 0 1 1 1 1 0 0 0 203 1 1 0 1 0 0 1 1 0 0
44 0 0 1 1 0 1 0 0 0 0 124 0 0 1 1 1 1 1 0 0 0 204 0 0 1 1 0 0 1 1 0 0
45 1 0 1 1 0 1 0 0 0 0 125 1 0 1 1 1 1 1 0 0 0 205 1 0 1 1 0 0 1 1 0 0
46 0 1 1 1 0 1 0 0 0 0 126 0 1 1 1 1 1 1 0 0 0 206 0 1 1 1 0 0 1 1 0 0
47 1 1 1 1 0 1 0 0 0 0 127 1 1 1 1 1 1 1 0 0 0 207 1 1 1 1 0 0 1 1 0 0
48 0 0 0 0 1 1 0 0 0 0 128 0 0 0 0 0 0 0 1 0 0 208 0 0 0 0 1 0 1 1 0 0
49 1 0 0 0 1 1 0 0 0 0 129 1 0 0 0 0 0 0 1 0 0 209 1 0 0 0 1 0 1 1 0 0
50 0 1 0 0 1 1 0 0 0 0 130 0 1 0 0 0 0 0 1 0 0 210 0 1 0 0 1 0 1 1 0 0
51 1 1 0 0 1 1 0 0 0 0 131 1 1 0 0 0 0 0 1 0 0 211 1 1 0 0 1 0 1 1 0 0
52 0 0 1 0 1 1 0 0 0 0 132 0 0 1 0 0 0 0 1 0 0 212 0 0 1 0 1 0 1 1 0 0
53 1 0 1 0 1 1 0 0 0 0 133 1 0 1 0 0 0 0 1 0 0 213 1 0 1 0 1 0 1 1 0 0
54 0 1 1 0 1 1 0 0 0 0 134 0 1 1 0 0 0 0 1 0 0 214 0 1 1 0 1 0 1 1 0 0
55 1 1 1 0 1 1 0 0 0 0 135 1 1 1 0 0 0 0 1 0 0 215 1 1 1 0 1 0 1 1 0 0
56 0 0 0 1 1 1 0 0 0 0 136 0 0 0 1 0 0 0 1 0 0 216 0 0 0 1 1 0 1 1 0 0
57 1 0 0 1 1 1 0 0 0 0 137 1 0 0 1 0 0 0 1 0 0 217 1 0 0 1 1 0 1 1 0 0
58 0 1 0 1 1 1 0 0 0 0 138 0 1 0 1 0 0 0 1 0 0 218 0 1 0 1 1 0 1 1 0 0
59 1 1 0 1 1 1 0 0 0 0 139 1 1 0 1 0 0 0 1 0 0 219 1 1 0 1 1 0 1 1 0 0
60 0 0 1 1 1 1 0 0 0 0 140 0 0 1 1 0 0 0 1 0 0 220 0 0 1 1 1 0 1 1 0 0
61 1 0 1 1 1 1 0 0 0 0 141 1 0 1 1 0 0 0 1 0 0 221 1 0 1 1 1 0 1 1 0 0
62 0 1 1 1 1 1 0 0 0 0 142 0 1 1 1 0 0 0 1 0 0 222 0 1 1 1 1 0 1 1 0 0
63 1 1 1 1 1 1 0 0 0 0 143 1 1 1 1 0 0 0 1 0 0 223 1 1 1 1 1 0 1 1 0 0
64 0 0 0 0 0 0 1 0 0 0 144 0 0 0 0 1 0 0 1 0 0 224 0 0 0 0 0 1 1 1 0 0
65 1 0 0 0 0 0 1 0 0 0 145 1 0 0 0 1 0 0 1 0 0 225 1 0 0 0 0 1 1 1 0 0
66 0 1 0 0 0 0 1 0 0 0 146 0 1 0 0 1 0 0 1 0 0 226 0 1 0 0 0 1 1 1 0 0
67 1 1 0 0 0 0 1 0 0 0 147 1 1 0 0 1 0 0 1 0 0 227 1 1 0 0 0 1 1 1 0 0
68 0 0 1 0 0 0 1 0 0 0 148 0 0 1 0 1 0 0 1 0 0 228 0 0 1 0 0 1 1 1 0 0
69 1 0 1 0 0 0 1 0 0 0 149 1 0 1 0 1 0 0 1 0 0 229 1 0 1 0 0 1 1 1 0 0
70 0 1 1 0 0 0 1 0 0 0 150 0 1 1 0 1 0 0 1 0 0 230 0 1 1 0 0 1 1 1 0 0
71 1 1 1 0 0 0 1 0 0 0 151 1 1 1 0 1 0 0 1 0 0 231 1 1 1 0 0 1 1 1 0 0
72 0 0 0 1 0 0 1 0 0 0 152 0 0 0 1 1 0 0 1 0 0 232 0 0 0 1 0 1 1 1 0 0
73 1 0 0 1 0 0 1 0 0 0 153 1 0 0 1 1 0 0 1 0 0 233 1 0 0 1 0 1 1 1 0 0
74 0 1 0 1 0 0 1 0 0 0 154 0 1 0 1 1 0 0 1 0 0 234 0 1 0 1 0 1 1 1 0 0
75 1 1 0 1 0 0 1 0 0 0 155 1 1 0 1 1 0 0 1 0 0 235 1 1 0 1 0 1 1 1 0 0
76 0 0 1 1 0 0 1 0 0 0 156 0 0 1 1 1 0 0 1 0 0 236 0 0 1 1 0 1 1 1 0 0
77 1 0 1 1 0 0 1 0 0 0 157 1 0 1 1 1 0 0 1 0 0 237 1 0 1 1 0 1 1 1 0 0
78 0 1 1 1 0 0 1 0 0 0 158 0 1 1 1 1 0 0 1 0 0 238 0 1 1 1 0 1 1 1 0 0
79 1 1 1 1 0 0 1 0 0 0 159 1 1 1 1 1 0 0 1 0 0 239 1 1 1 1 0 1 1 1 0 0
80 0 0 0 0 1 0 1 0 0 0 160 0 0 0 0 0 1 0 1 0 0 240 0 0 0 0 1 1 1 1 0 0
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   Table 6-5-2 Gate line address setting-2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GL AG0 AG1 AG2 AG3 AG4 AG5 AG6 AG7 AG8 AG9 GL AG0 AG1 AG2 AG3 AG4 AG5 AG6 AG7 AG8 AG9 GL AG0 AG1 AG2 AG3 AG4 AG5 AG6 AG7 AG8 AG9

241 1 0 0 0 1 1 1 1 0 0 321 1 0 0 0 0 0 1 0 1 0 401 1 0 0 0 1 0 0 1 1 0
242 0 1 0 0 1 1 1 1 0 0 322 0 1 0 0 0 0 1 0 1 0 402 0 1 0 0 1 0 0 1 1 0
243 1 1 0 0 1 1 1 1 0 0 323 1 1 0 0 0 0 1 0 1 0 403 1 1 0 0 1 0 0 1 1 0
244 0 0 1 0 1 1 1 1 0 0 324 0 0 1 0 0 0 1 0 1 0 404 0 0 1 0 1 0 0 1 1 0
245 1 0 1 0 1 1 1 1 0 0 325 1 0 1 0 0 0 1 0 1 0 405 1 0 1 0 1 0 0 1 1 0
246 0 1 1 0 1 1 1 1 0 0 326 0 1 1 0 0 0 1 0 1 0 406 0 1 1 0 1 0 0 1 1 0
247 1 1 1 0 1 1 1 1 0 0 327 1 1 1 0 0 0 1 0 1 0 407 1 1 1 0 1 0 0 1 1 0
248 0 0 0 1 1 1 1 1 0 0 328 0 0 0 1 0 0 1 0 1 0 408 0 0 0 1 1 0 0 1 1 0
249 1 0 0 1 1 1 1 1 0 0 329 1 0 0 1 0 0 1 0 1 0 409 1 0 0 1 1 0 0 1 1 0
250 0 1 0 1 1 1 1 1 0 0 330 0 1 0 1 0 0 1 0 1 0 410 0 1 0 1 1 0 0 1 1 0
251 1 1 0 1 1 1 1 1 0 0 331 1 1 0 1 0 0 1 0 1 0 411 1 1 0 1 1 0 0 1 1 0
252 0 0 1 1 1 1 1 1 0 0 332 0 0 1 1 0 0 1 0 1 0 412 0 0 1 1 1 0 0 1 1 0
253 1 0 1 1 1 1 1 1 0 0 333 1 0 1 1 0 0 1 0 1 0 413 1 0 1 1 1 0 0 1 1 0
254 0 1 1 1 1 1 1 1 0 0 334 0 1 1 1 0 0 1 0 1 0 414 0 1 1 1 1 0 0 1 1 0
255 1 1 1 1 1 1 1 1 0 0 335 1 1 1 1 0 0 1 0 1 0 415 1 1 1 1 1 0 0 1 1 0
256 0 0 0 0 0 0 0 0 1 0 336 0 0 0 0 1 0 1 0 1 0 416 0 0 0 0 0 1 0 1 1 0
257 1 0 0 0 0 0 0 0 1 0 337 1 0 0 0 1 0 1 0 1 0 417 1 0 0 0 0 1 0 1 1 0
258 0 1 0 0 0 0 0 0 1 0 338 0 1 0 0 1 0 1 0 1 0 418 0 1 0 0 0 1 0 1 1 0
259 1 1 0 0 0 0 0 0 1 0 339 1 1 0 0 1 0 1 0 1 0 419 1 1 0 0 0 1 0 1 1 0
260 0 0 1 0 0 0 0 0 1 0 340 0 0 1 0 1 0 1 0 1 0 420 0 0 1 0 0 1 0 1 1 0
261 1 0 1 0 0 0 0 0 1 0 341 1 0 1 0 1 0 1 0 1 0 421 1 0 1 0 0 1 0 1 1 0
262 0 1 1 0 0 0 0 0 1 0 342 0 1 1 0 1 0 1 0 1 0 422 0 1 1 0 0 1 0 1 1 0
263 1 1 1 0 0 0 0 0 1 0 343 1 1 1 0 1 0 1 0 1 0 423 1 1 1 0 0 1 0 1 1 0
264 0 0 0 1 0 0 0 0 1 0 344 0 0 0 1 1 0 1 0 1 0 424 0 0 0 1 0 1 0 1 1 0
265 1 0 0 1 0 0 0 0 1 0 345 1 0 0 1 1 0 1 0 1 0 425 1 0 0 1 0 1 0 1 1 0
266 0 1 0 1 0 0 0 0 1 0 346 0 1 0 1 1 0 1 0 1 0 426 0 1 0 1 0 1 0 1 1 0
267 1 1 0 1 0 0 0 0 1 0 347 1 1 0 1 1 0 1 0 1 0 427 1 1 0 1 0 1 0 1 1 0
268 0 0 1 1 0 0 0 0 1 0 348 0 0 1 1 1 0 1 0 1 0 428 0 0 1 1 0 1 0 1 1 0
269 1 0 1 1 0 0 0 0 1 0 349 1 0 1 1 1 0 1 0 1 0 429 1 0 1 1 0 1 0 1 1 0
270 0 1 1 1 0 0 0 0 1 0 350 0 1 1 1 1 0 1 0 1 0 430 0 1 1 1 0 1 0 1 1 0
271 1 1 1 1 0 0 0 0 1 0 351 1 1 1 1 1 0 1 0 1 0 431 1 1 1 1 0 1 0 1 1 0
272 0 0 0 0 1 0 0 0 1 0 352 0 0 0 0 0 1 1 0 1 0 432 0 0 0 0 1 1 0 1 1 0
273 1 0 0 0 1 0 0 0 1 0 353 1 0 0 0 0 1 1 0 1 0 433 1 0 0 0 1 1 0 1 1 0
274 0 1 0 0 1 0 0 0 1 0 354 0 1 0 0 0 1 1 0 1 0 434 0 1 0 0 1 1 0 1 1 0
275 1 1 0 0 1 0 0 0 1 0 355 1 1 0 0 0 1 1 0 1 0 435 1 1 0 0 1 1 0 1 1 0
276 0 0 1 0 1 0 0 0 1 0 356 0 0 1 0 0 1 1 0 1 0 436 0 0 1 0 1 1 0 1 1 0
277 1 0 1 0 1 0 0 0 1 0 357 1 0 1 0 0 1 1 0 1 0 437 1 0 1 0 1 1 0 1 1 0
278 0 1 1 0 1 0 0 0 1 0 358 0 1 1 0 0 1 1 0 1 0 438 0 1 1 0 1 1 0 1 1 0
279 1 1 1 0 1 0 0 0 1 0 359 1 1 1 0 0 1 1 0 1 0 439 1 1 1 0 1 1 0 1 1 0
280 0 0 0 1 1 0 0 0 1 0 360 0 0 0 1 0 1 1 0 1 0 440 0 0 0 1 1 1 0 1 1 0
281 1 0 0 1 1 0 0 0 1 0 361 1 0 0 1 0 1 1 0 1 0 441 1 0 0 1 1 1 0 1 1 0
282 0 1 0 1 1 0 0 0 1 0 362 0 1 0 1 0 1 1 0 1 0 442 0 1 0 1 1 1 0 1 1 0
283 1 1 0 1 1 0 0 0 1 0 363 1 1 0 1 0 1 1 0 1 0 443 1 1 0 1 1 1 0 1 1 0
284 0 0 1 1 1 0 0 0 1 0 364 0 0 1 1 0 1 1 0 1 0 444 0 0 1 1 1 1 0 1 1 0
285 1 0 1 1 1 0 0 0 1 0 365 1 0 1 1 0 1 1 0 1 0 445 1 0 1 1 1 1 0 1 1 0
286 0 1 1 1 1 0 0 0 1 0 366 0 1 1 1 0 1 1 0 1 0 446 0 1 1 1 1 1 0 1 1 0
287 1 1 1 1 1 0 0 0 1 0 367 1 1 1 1 0 1 1 0 1 0 447 1 1 1 1 1 1 0 1 1 0
288 0 0 0 0 0 1 0 0 1 0 368 0 0 0 0 1 1 1 0 1 0 448 0 0 0 0 0 0 1 1 1 0
289 1 0 0 0 0 1 0 0 1 0 369 1 0 0 0 1 1 1 0 1 0 449 1 0 0 0 0 0 1 1 1 0
290 0 1 0 0 0 1 0 0 1 0 370 0 1 0 0 1 1 1 0 1 0 450 0 1 0 0 0 0 1 1 1 0
291 1 1 0 0 0 1 0 0 1 0 371 1 1 0 0 1 1 1 0 1 0 451 1 1 0 0 0 0 1 1 1 0
292 0 0 1 0 0 1 0 0 1 0 372 0 0 1 0 1 1 1 0 1 0 452 0 0 1 0 0 0 1 1 1 0
293 1 0 1 0 0 1 0 0 1 0 373 1 0 1 0 1 1 1 0 1 0 453 1 0 1 0 0 0 1 1 1 0
294 0 1 1 0 0 1 0 0 1 0 374 0 1 1 0 1 1 1 0 1 0 454 0 1 1 0 0 0 1 1 1 0
295 1 1 1 0 0 1 0 0 1 0 375 1 1 1 0 1 1 1 0 1 0 455 1 1 1 0 0 0 1 1 1 0
296 0 0 0 1 0 1 0 0 1 0 376 0 0 0 1 1 1 1 0 1 0 456 0 0 0 1 0 0 1 1 1 0
297 1 0 0 1 0 1 0 0 1 0 377 1 0 0 1 1 1 1 0 1 0 457 1 0 0 1 0 0 1 1 1 0
298 0 1 0 1 0 1 0 0 1 0 378 0 1 0 1 1 1 1 0 1 0 458 0 1 0 1 0 0 1 1 1 0
299 1 1 0 1 0 1 0 0 1 0 379 1 1 0 1 1 1 1 0 1 0 459 1 1 0 1 0 0 1 1 1 0
300 0 0 1 1 0 1 0 0 1 0 380 0 0 1 1 1 1 1 0 1 0 460 0 0 1 1 0 0 1 1 1 0
301 1 0 1 1 0 1 0 0 1 0 381 1 0 1 1 1 1 1 0 1 0 461 1 0 1 1 0 0 1 1 1 0
302 0 1 1 1 0 1 0 0 1 0 382 0 1 1 1 1 1 1 0 1 0 462 0 1 1 1 0 0 1 1 1 0
303 1 1 1 1 0 1 0 0 1 0 383 1 1 1 1 1 1 1 0 1 0 463 1 1 1 1 0 0 1 1 1 0
304 0 0 0 0 1 1 0 0 1 0 384 0 0 0 0 0 0 0 1 1 0 464 0 0 0 0 1 0 1 1 1 0
305 1 0 0 0 1 1 0 0 1 0 385 1 0 0 0 0 0 0 1 1 0 465 1 0 0 0 1 0 1 1 1 0
306 0 1 0 0 1 1 0 0 1 0 386 0 1 0 0 0 0 0 1 1 0 466 0 1 0 0 1 0 1 1 1 0
307 1 1 0 0 1 1 0 0 1 0 387 1 1 0 0 0 0 0 1 1 0 467 1 1 0 0 1 0 1 1 1 0
308 0 0 1 0 1 1 0 0 1 0 388 0 0 1 0 0 0 0 1 1 0 468 0 0 1 0 1 0 1 1 1 0
309 1 0 1 0 1 1 0 0 1 0 389 1 0 1 0 0 0 0 1 1 0 469 1 0 1 0 1 0 1 1 1 0
310 0 1 1 0 1 1 0 0 1 0 390 0 1 1 0 0 0 0 1 1 0 470 0 1 1 0 1 0 1 1 1 0
311 1 1 1 0 1 1 0 0 1 0 391 1 1 1 0 0 0 0 1 1 0 471 1 1 1 0 1 0 1 1 1 0
312 0 0 0 1 1 1 0 0 1 0 392 0 0 0 1 0 0 0 1 1 0 472 0 0 0 1 1 0 1 1 1 0
313 1 0 0 1 1 1 0 0 1 0 393 1 0 0 1 0 0 0 1 1 0 473 1 0 0 1 1 0 1 1 1 0
314 0 1 0 1 1 1 0 0 1 0 394 0 1 0 1 0 0 0 1 1 0 474 0 1 0 1 1 0 1 1 1 0
315 1 1 0 1 1 1 0 0 1 0 395 1 1 0 1 0 0 0 1 1 0 475 1 1 0 1 1 0 1 1 1 0
316 0 0 1 1 1 1 0 0 1 0 396 0 0 1 1 0 0 0 1 1 0 476 0 0 1 1 1 0 1 1 1 0
317 1 0 1 1 1 1 0 0 1 0 397 1 0 1 1 0 0 0 1 1 0 477 1 0 1 1 1 0 1 1 1 0
318 0 1 1 1 1 1 0 0 1 0 398 0 1 1 1 0 0 0 1 1 0 478 0 1 1 1 1 0 1 1 1 0
319 1 1 1 1 1 1 0 0 1 0 399 1 1 1 1 0 0 0 1 1 0 479 1 1 1 1 1 0 1 1 1 0
320 0 0 0 0 0 0 1 0 1 0 400 0 0 0 0 1 0 0 1 1 0 480 0 0 0 0 0 1 1 1 1 0
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   Table 6-5-3 Gate line address setting-3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
<Data position in display[H,V] > 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GL AG0 AG1 AG2 AG3 AG4 AG5 AG6 AG7 AG8 AG9 GL AG0 AG1 AG2 AG3 AG4 AG5 AG6 AG7 AG8 AG9

481 1 0 0 0 0 1 1 1 1 0 511 1 1 1 1 1 1 1 1 1 0
482 0 1 0 0 0 1 1 1 1 0 512 0 0 0 0 0 0 0 0 0 1
483 1 1 0 0 0 1 1 1 1 0 513 1 0 0 0 0 0 0 0 0 1
484 0 0 1 0 0 1 1 1 1 0 514 0 1 0 0 0 0 0 0 0 1
485 1 0 1 0 0 1 1 1 1 0 515 1 1 0 0 0 0 0 0 0 1
486 0 1 1 0 0 1 1 1 1 0 516 0 0 1 0 0 0 0 0 0 1
487 1 1 1 0 0 1 1 1 1 0 517 1 0 1 0 0 0 0 0 0 1
488 0 0 0 1 0 1 1 1 1 0 518 0 1 1 0 0 0 0 0 0 1
489 1 0 0 1 0 1 1 1 1 0 519 1 1 1 0 0 0 0 0 0 1
490 0 1 0 1 0 1 1 1 1 0 520 0 0 0 1 0 0 0 0 0 1
491 1 1 0 1 0 1 1 1 1 0 521 1 0 0 1 0 0 0 0 0 1
492 0 0 1 1 0 1 1 1 1 0 522 0 1 0 1 0 0 0 0 0 1
493 1 0 1 1 0 1 1 1 1 0 523 1 1 0 1 0 0 0 0 0 1
494 0 1 1 1 0 1 1 1 1 0 524 0 0 1 1 0 0 0 0 0 1
495 1 1 1 1 0 1 1 1 1 0 525 1 0 1 1 0 0 0 0 0 1
496 0 0 0 0 1 1 1 1 1 0 526 0 1 1 1 0 0 0 0 0 1
497 1 0 0 0 1 1 1 1 1 0 527 1 1 1 1 0 0 0 0 0 1
498 0 1 0 0 1 1 1 1 1 0 528 0 0 0 0 1 0 0 0 0 1
499 1 1 0 0 1 1 1 1 1 0 529 1 0 0 0 1 0 0 0 0 1
500 0 0 1 0 1 1 1 1 1 0 530 0 1 0 0 1 0 0 0 0 1
501 1 0 1 0 1 1 1 1 1 0 531 1 1 0 0 1 0 0 0 0 1
502 0 1 1 0 1 1 1 1 1 0 532 0 0 1 0 1 0 0 0 0 1
503 1 1 1 0 1 1 1 1 1 0 533 1 0 1 0 1 0 0 0 0 1
504 0 0 0 1 1 1 1 1 1 0 534 0 1 1 0 1 0 0 0 0 1
505 1 0 0 1 1 1 1 1 1 0 535 1 1 1 0 1 0 0 0 0 1
506 0 1 0 1 1 1 1 1 1 0 536 0 0 0 1 1 0 0 0 0 1
507 1 1 0 1 1 1 1 1 1 0
508 0 0 1 1 1 1 1 1 1 0
509 1 0 1 1 1 1 1 1 1 0
510 0 1 1 1 1 1 1 1 1 0

Figure  6-12  Data position 

P*: Pixels position 

L*:Gate address line 

FPC
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L536

Display
Side up

P1
L1

P2
L1

P1
L2

P336
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P336
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P335
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P336
L1

P335
L1

P336
L2

(Terminal side) 
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7. Optical specification( Reference Value ) 

 
 Table 7-1 Optical specification      VDD=VDDA=5V, Ta=25℃ 

Item Symbol Min. Typ. Max. Unit Remark 

Viewing angle 
  range 
  CR≧2 

Horizontal θ21 (40) (60) - °(degree)  [Note 7-1] 

θ22 (40) (60) - °(degree) 

Vertical θ11 (40) (60) - °(degree) 

θ12 (40) (60) - °(degree) 

Contrast ratio CR - (35) -   [Note 7-2､3] 

Reflectivity ratio R - (14) - %  [Note 7-3] 

Transmissivity ratio T - (0.20) - %  

Response  
time 

Rise τr - (10) - ms  [Note 7-3,4] 

Fall τd - (20) - ms 

Panel 
Chromaticity 

White x - (0.31) -   [Note 7-3] 

y - (0.33) -  

   (Note) Above characteristics are taken using SHARP corresponding materials and module components. 
 

[Note 7-1] Defintion of Viewing Angle 

 

 

 

 

  

 

 

 

 

 

 

 

Figure 7-1  Defintion of Viewing Angle 

  

 

6 o'clock direction 

Normal line 

Δθ21 

Δθ22 

(Terminal side) 

 

6 o'clock direction 

Normal line 

Δθ12 Δθ11 

(Terminal side) 
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 [Note 7-2] Definition of Contrast Ratio 
The contrast ratio is defined as the following. 

 
 Contrast ratio(CR) ＝  

 
 

[Note 7-3] Optical characteristics measurement equipment. 
Figure 7-2 is for contrast ratio, reflectivity ratio, and panel chromaticity measurement, and 
Figure 7-3 is for response time measurement. Both are to be conducted in a dark or room 
equipment to a dark room 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

  Figure 7-2  Contrast ratio, Reflection ratio,               Figure 7-3  Response time 
               Panel chromaticity 
 
 
 
 
 
 
 
 
 

Measurement  equipment 

  (CM700d) 

Measurement  equipment 

 (LCD-5200 / DMS803) 

Reflection  intensity  in white  display 

Reflection  intensity  in black  display 

Display center 

LCD  panel 

Light  source Sensor 

Normal 

-30° 

Normal  line 

8° 

Light source 

Sensor 

LCD panel 

Integrating 

sphere 

Display  center 
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[Note 7-4] Response time (Change in reflection ratio)         

It’s defined by the time change of optical receiver output when signal is input to display white or black 
 
 
 
 
 
 
 
 
 
 
 
 
 

                 Figure 7-4  Response time 
 

10% 

Black White 

100% 

τr τd Time 

Optical  receiver output 

(Incremental ) 

90% 
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 8. Outline dimension 
8-1) PAD outline dimension 

 

Figure 8-1 PAD outline dimension 

Please clean the terminals 

before FPC assembled. 

 

Please use a proper ACF 

for IZO terminal condition. 
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 8-2) SHEET outline dimension of the 3.16” (336 x 536) panel 
   The outline dimensions are shown in Figure 8-2 

     

Figure 8-2 SHEET outline dimension(LX032A7NB01) 
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 8-3) CELL outline dimension of the 3.16” (336 x 536) panel 
   The outline dimensions are shown in Figure 8-3 

 

Figure 8-3  CELL outline dimension(LX032A7NA01) 
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 9. Packaging form 
9-1) Carton storage conditions 
(1) Piling number of palette(Max)  2 ※SHEET 
      2 ※CELL 
(2) Pakage quantity in one carton (Max) 350sheets ※SHEET 
      432pcs ※CELL 
(3) Carton size (Typ)    968 mm x 845 mm x 891 mm ※SHEET 
      578 mm x 382 mm x 255 mm ※CELL 
 (4) Storage environment 

        ・Temperature  0～40°C 

        ・Humidity  60%RH or lower (at 40℃) 

                 There should be no condensation at low temperature and high humidity. 

      ・Atmosphere   No harmful gas, such as acid or alkali, 

which causes severe corrosion on electronic parts and wiring, are to be detected. 

・Unpacking   In order to prevent electrostatic damage to TFT panels,  

room humidity should be made over 50% RH and take effective measure  

such as use of earth when opening the package. 

・Direct sunlight Please keep the product in a dark room or cover the product to protect 

from direct sunlight. 

        ・Atmospheric condition 

   Please refrain from keeping the product with possible corrosive gas or volatile flux. 

        ・Prevention of dew 

   Do not place directly on the floor, and please store the product carton either on a wooden 

   pallet or a stand to avoid dew condensation. 

In order to obtain moderate ventilation in the pallet’s bottom surfaces, 

arrange correctly in the fixed direction. 

Please place the product cartons away from the storage wall. 

Be careful of the inside of a warehouse to ventilate well 

   and please consider installation of a ventilator. 

Manage to rapid temperature change under natural environment. 

・Vibration    Please refrain from keeping the product in the place which always has vibration. 
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・Expiration Period 

   LCD Panel (SHEET) must be cut into cell within 3 months after SHARP shipped out. 

   LCD Panel (SHEET) must be connected FPC and applied polarizer 

within 48 hours after cut into cell. 

LCD Panel (CELL) must be connected FPC and applied polarizer 

within 3 months after SHARP shipped out. 

   LCD Panel (CELL) must be connected FPC and applied polarizer 

within 48 hours after unpacking. 

 

【LCD Panel (SHEET)】 

    

↓ 

       ※Within 3 months 

       ※Within 48 hours after cut into cell 

 

 

【LCD Panel (CELL)】 

    

↓ 

       ※Within 3 months 

       ※Within 48 hours after unpacking 

 

 

 
  

SHARP shipped out 

Cut into cell 

SHARP shipped out 

Connected 

FPC and polarizer 

Connected 

FPC and polarizer 
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 9-2) Packaging form figure 
The packing condition is shown in Figure. 9-1 

 

Figure. 9-1  SHEET Packaging Form(LX032A7NB01) 

  

ＴＢＤ 

ＴＢＤ 
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