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NOTICE

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.

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.

In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that
occur in equipment using any of SHARP's devices, shown in catalogs, data books, etc. Contact SHARP in order to
obtain the latest device specification sheets before using any SHARP's device.

SHARRP 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 specification sheets before using any SHARP's device. Manufacturing locations are
also subject to change without notice.

Observe the following points when using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices.

The devices in this publication are designed for use in general electronic equipment designs, such as:

- Personal computers - Office automation - Telecommunication equipment
- Test and measurement equipment - Industrial control - Personal digital assistant
- Audio visual and multimedia equipment - Consumer electronics - Personal navigation device

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.

SHARP's devices shall not be used for equipment that requires extremely high level of reliability, such as:
- Military and space applications - Nuclear power control equipment
- Medical equipment for life support

Contact a SHARP representative, in advance, when intending to use SHARP's devices for any "specific"
applications other than those recommended by SHARP.

Contact and consult with a SHARP representative if there are any questions about the contents of this

publication.



1. Applicable Scope

This specification is applicable to TFT-LCD Module “LQ030B7UB02".

2. General Description
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This module is a color reflective and active matrix LCD module incorporating amorphous silicon TFT

(Thin Film Transistor), named AD-TFT(Advanced TFT). It is composed of a color TFT-LCD panel,
driver IC, a FPC and metal bezels.

1) When it is used by system interface mode, Graphics and texts can be displayed on
a 240 x RGB x 400 dots panel with about 262k or 65K colors by supplying 18 or 16bit

system interface signals , three control signals (RS/CS/WR), logic (Typ. +1.8V),
analog (Typ. +3.0V or +2.8V) supply voltages for TFT-LCD panel driving and

supply voltage for back light.

2) When it is used by RGB interface mode, Graphics and texts can be displayed on

a 240 x RGB x 400 dots panel with about 262k colors by supplying 18 bit data signals (6bit x RGB),
four timing signals , 3wires 24bit serial interface signals, logic (Typ. +1.8V), analog (Typ. +3.0V

or +2.8V) supply voltages for TFT-LCD panel driving and supply voltage for back light.

Optimum view angle is 12 o’clock.

3. Mechanical (Physical) Specifications

Item Specifications Unit
Screen size 7.6 (3.0” type) diagonal cm
Active area 38.88 (H) x 64.8 (V) mm

240 (H) x 400 (V) Pixel

Pixel format

1Pixel =R+G+B dots -

Pixel pitch 0.162 (H) x 0.162 (V) mm
Pixel configuration R,G,B vertical stripes -
Display mode Normally white -

Unit outline dimensions 47.28 (W) x 76.4 (H) x3.25 (D) mm
Mass Approx.24 g
Surface hardness 3H -

Surface treatment

Anti reflection

*The above-mentioned table indicates module sizes without some projections and FPC.

For detailed measurements and tolerances, please refer to 17. Outline Dimensions.



4. Input/Output terminal and Functions

Recommendation CN : [HIROSE] FH19SC-45S-0.5SH(05)

<When it is used by 18 or16bits system Interface>

LCY-09083C-3

Pin No. Symbol 1/0 Description Remarks
1 GND - Ground
2 LED-K - Power supply for LED (Cathode)
3 LED-A2 - Power supply for LED of 1pc (Anode)
4 LED-A1 - Power supply for LED of full(Anode)
5 GND - Ground
6 GND - Ground
7 RESB | Svstem reset
8 GND - Ground
9 DB17 I Data signal
10 DB16 | Data signal
11 DB15 I Data signal
12 DB14 | Data signal
13 DB13 | Data signal
14 DB12 | Data signal
15 DB11 | Data signal
16 DB10 | Data signal
17 DBR9 I Data signal
18 DB8 | Data signal
19 DB7 | Data signal
20 DB6 | Data signal
21 DB5 | Data signal
22 DB4 | Data signal
23 DB3 I Data signal
24 DB2 | Data signal
25 DBA1 | Data signal
26 DBO | Data signal
27 GND - Ground
28 NC - Not connect
29 VCCIO - Voltage input pin for logic /O
30 WR | Write control input pin Note 4-1
31 RS | Reaister select input pin Note 4-2
32 CS | Chip select pin Note 4-3
33 GND - Ground
34 VSYNC I Frame svnchronization sianal (VSYNC interface) Note 4-4
35 GND - Ground
36 GND - Ground
37 NC - Not connect
38 VCCIO - Voltage input pin for logic I/O
39 \VVCC - Booster input voltage pin
40 IMQ | Select a mode to interface Note 4-5
41 IMA1 I Select a mode to interface Note 4-5
42 IM2 I Select a mode to interface Note 4-5
43 GND - Ground
44 GND - Ground
45 GND - Ground
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<When it is used by RGB system Interface >

Pin No. Svymbol 1/0 Description Remarks
1 GND - Ground
2 LED-K - Power supply for LED (Cathode)
3 LED-A2 - Power supply for LED of 1pc (Anode)
4 LED-A1 - Power supply for LED of full(Anode)
5 GND - Ground
6 GND - Ground
7 RESB I Svstem reset
8 GND - Ground
9 R5 I RED data signal(MSB)
10 R4 | RED data signal
11 R3 | RED data signal
12 R2 | RED data signal
13 R1 | RED data signal
14 RO I RED data signal(LSB)
15 G5 I GREEN data signal(MSB)
16 G4 | GREEN data signal
17 G3 | GREEN data signal
18 G2 | GREEN data signal
19 G1 | GREEN data signal
20 G0 I GREEN data signal(LSB)
21 B5 I BLUE data signal(MSB)
22 B4 | BLUE data signal
23 B3 | BLUE data signal
24 B2 | BLUE data signal
25 B1 | BLUE data signal
26 B0 I BLUE data signal(LSB)
27 SDI I Data input pin in serial mode
28 NC - Not connect
29 VCCIO - Voltage input pin for loqic I/O
30 SCL | Serial clock signal
31 VCCIO - Voltage input pin for logic 1/0O
32 CS | Chip select pin Note 4-3
33 ENABLE I Data enable sianal
34 VSYNC | Frame svnchronization sianal
35 HSYNC | Line svnchronization sianal
36 DOTCLK I Dot-clock sianal
37 NC - Not connect
38 VCCIO - Voltage input pin for logic /O
39 VCC - Booster input voltage pin
40 IMQ | Select a mode to interface Note 4-5
41 IMA1 | Select a mode to interface Note 4-5
42 IM2 I Select a mode to interface Note 4-5
43 GND - Ground
44 GND - Ground
45 GND - Ground

Note 4-1) Write strobe signal in system interface operation and enables write operation when WR* is low.
Note 4-2) “L"=Select status Register.

“H”=Select control Register
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Note 4-3) “L”= Selected and accessible. “H”’=Not selected and not accessible.
Note 4-4) This terminal (VSYNC) is used at the VSYNC interface mode.
Please fix to GND when not in used.

* Please refer to 7-1-2) for the VSYNC interface mode.

Note 4-5)
Display interface mode IM2 IM1 IMO
16bit system interface “L” ‘H” ‘L
18bit system interface “‘L” ‘L ‘L
RGB interface “‘H” “L” “L”

5. Absolute Maximum Ratings

Item Symbol | Conditions Rated value Unit Remarks
Input voltage VI Ta=25°C| -0.3~VCCIO+0.3 v Note5-1
Logic I/O power supply voltage | VCCIO | Ta = 25°C -0.3~+4.0 V

Analog power supply voltage VCC |Ta=25°C| GND-0.3~+4.6 V

Temperature for storage Tstg - -30 ~ +80 °C Note5-2
Temperature for operation Topr - -10~+70 °C Note5-2,3
LED input electric current llep | Ta=25°C 35 mA Note5-4

LED electricity consumption Piep | Ta=25°C 123 mwW Note5-4

Note5-1) WR, RS, CS, SCL, SDI, ENABLE, VSYNC, HSYNC, DOTCLK, RESB, IM2~IMO,
DB17~DB0, R5~R0, G5~G0, B5~B0
Note5-2) Humidity: 95%RH Max. (Ta=40°C)
Note5-3) Panel surface temperature prescribes.
Note5-4) Power consumption of one LED (Ta = 25°C). (use 6 pieces LED)
Ambient temperature and the maximum input are fulfilling the following operating conditions.
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6. Electrical Characteristics
6-1. TFT LCD Panel Driving

Ta =25°C

Item Symbol Min. Typ. Max. Unit Remarks
DC voltage Vceio +1.65 +1.8 VCC Vv

Logic 1/0 DC current Ivceio - 0.04 0.10 mA Note6-1
power supply | pe yoltage Vecio +1.65 +1.8 VCC Vv

DC current lvecio - 0.04 0.10 mA Note6-2

DC voltage 1 Vee +2.9 +3.0 +3.1 \Y; Note6-3

DC current 1 lvce - 13.5 20 mA Note6-4

DC voltage 2 Vee +2.7 +2.8 +2.9 \Y; Note6-3

Analog DC current 2 lvce - 13.5 20 mA Note6-5

power supply DC voltage 3 Ve +2.9 +3.0 +3.1 \Y; Note6-3

DC current 3 lvce - 15.5 23 mA Note6-6

DC voltage 4 Vee +2.7 +2.8 +2.9 \Y; Note6-3

DC current 4 Ivee - 15.5 23 mA Note6-7

Permissive input VRevecio - - 100 mVp-p | Note6-8

Ripple voltage Varvec ) ) 100 mVp-p Note6-8

Logic High Viu 0.8 * Vccio - Vceio \Vj Note6-9

Input Voltage Low Vi 0 - 0.2 * Vceio vV Note6-9

Logic input Current ha /I -1 - 1 HA Note6-9

Note 6-1) 18 or 16bit system interface mode, Vccio = +1.8V, Vgc = +3.0 or +2.8V
Current situation for lyccio: Black & White checker flag pattern

Note 6-2) RGB interface mode, Vccio = +1.8V, Ve = +3.0 or +2.8V
Current situation for lyccio: Black & White checker flag pattern

Note 6-3) Please refer to Register setting

Note 6-4) 18 or 16bit system interface mode, Vccio = +1.8V, Vg = +3.0V
Current situation for Ig;: All black pattern

Note 6-5) 18 or 16bit system interface mode, Vccio = +1.8V, Vg = +2.8V
Current situation for I¢;: All black pattern

Note 6-6) RGB interface mode, Vccio = +1.8V, V¢ = +3.0V
Current situation for Ig;: All black pattern

Note 6-7) RGB interface mode, Vccio = +1.8V, V¢ = +2.8V
Current situation for I¢;: All black pattern

Note 6-8) Vccio = +1.8V, Vg = +3.0V or +2.8V
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Note 6-9) WR, RS, CS, SCL, SDI, ENABLE, VSYNC, HSYNC, DOTCLK, RESB, IM2~IMO,
DB17~DB0, R5~R0, G5~G0, B5~B0

6-2. Power up sequence

<When it is used by 18 or 16bits system Interface>
Vce ON (hold Pin No.7:RESB = “L”)

)
Wait min. Oms
)
Vceio ON (hold Pin No.7:RESB = “L”")
l
Wait min. 1ms
!
Hard Reset (No.7:RESB “L” — “H”)
l
Wait min. 1ms
!
. Data
Reg. # Register VCC=3.0V | VCC=28V Remark
RO0O0N Dummy Transfer - -
R0O00Nh Dummy Transfer - -
R0O00h Dummy Transfer - -
R0O00h Dummy Transfer - -
!
Instruction setting
Reg. # Register Data(Gamma 2.2) Remark
R001 h Power control 1 0100 h 0100 h
R002 h LCD Driving Wave Control 0100 h 0100 h
R003 h Entry mode x030 h x030 h Note 6-7
R008 h Power control 2 0622 h 0622 h
R009 h Power control 3 0001 h 0001 h
ROOB h Power control 4 0030 h 0030 h
ROOF h Power control 5 0002 h 0002 h
R0O10 h Power control 6 0019 h 0019 h
R0O11 h Power control 7 0101 h 0101 h
R012 h Power control 8 0000 h 0000 h
R013 h Power control 9 0001 h 0001 h
R100 h Power control 10 0230 h 0130 h
R101 h Power control 11 0247 h 0247 h
R103 h Power control 12 1300 h 1300 h
R210 h Power control 13 0000 h 0000 h
R211 h Power control 14 00EF h 00EF h
R212 h Power control 15 0000 h 0000 h
R213 h Power control 16 018F h 018F h
R300 h Gamma control 1 010D h 010D h
R301 h Gamma control 2 A805 h A805 h
R302 h Gamma control 3 0802 h 0802 h
R303 h Gamma control 4 011Ch 011Ch
R304 h Gamma control 5 0000 h 0000 h
R305 h Gamma control 6 0A10 h 0A10 h
R306 h Gamma control 7 A805 h A805 h
R307 h Gamma control 8 0804 h 0804 h
R308 h Gamma control 9 010E h 010E h
R309 h Gamma control 10 0000 h 0000 h
R400 h Power control 17 6A08 h 6A08 h
R401 h Power control 18 0001 h 0001 h
R404 h Power control 19 0000 h 0000 h
R200 h Power control 20 0000 h 0000 h
R201 h Power control 21 0000 h 0000 h
R102 h Power control 23 A1BO h A1BO h
!

Wait min.200ms
1



Exit the Sleep mode
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Reg. # Register Data(Gamma 2.2) Remark
RO0O07 h Power control 24 0100 h 0100 h Note 6-9
ROOC h Display interface control 5 0xx0 h 0xx0 h Note 6-8
R202 h Power control 22 - -
!
Wait min.40 ms
1
Back Light ON/Display ON
VvCCIlO
VCC
RESB
! | |
‘ ! =1 ! =200 !
- . =1ms L=
(
RS,CSWR i
i
Exit the Sleep mode
Instruction setting Reg# ROO1h~
R102h
setting (page 5)

Display

(> 40ms

Display start




< When it is used by RGB interface>
Vce ON (hold Pin No.7:RESB = “L”)
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)
Wait min. Oms
l
Vceio ON (hold Pin No.7:RESB = “L”")
l
Wait min. 1ms
!
Hard Reset (No.7:RESB “L” — “H”)
l
Wait min. 1ms
!
. Data
Reg. # Register VCC=3.0V | VCC=28V Remark
R0O00Oh Dummy Transfer - -
R0O00N Dummy Transfer - -
R0O00ON Dummy Transfer - -
R0O00ON Dummy Transfer - -
l
Instruction setting
Reg. # Register Data(Gamma 2.2) Remark
R001 h Power control 1 0100 h 0100 h
R002 h LCD Driving Wave Control 0100 h 0100 h
R0O03 h Entry mode 1030 h 1030 h Note 6-7
R008 h Power control 2 0622 h 0622 h
R009 h Power control 3 0001 h 0001 h
ROOB h Power control 4 0030 h 0030 h
ROOF h Power control 5 0002 h 0002 h
R014 h Power control 6 0055 h 0055 h
R020 h Power control 7 0019 h 0019 h
R021 h Power control 8 0101 h 0101 h
R022 h Power control 9 0000 h 0000 h
R023 h Power control 10 0001 h 0001 h
R100 h Power control 11 0230 h 0130 h
R101 h Power control 12 0247 h 0247 h
R103 h Power control 13 1300 h 1300 h
R210 h Power control 14 0000 h 0000 h
R211 h Power control 15 00EF h 00EF h
R212 h Power control 16 0000 h 0000 h
R213 h Power control 17 018F h 018F h
R300 h Gamma control 1 010D h 010D h
R301 h Gamma control 2 A805 h A805 h
R302 h Gamma control 3 0802 h 0802 h
R303 h Gamma control 4 011Ch 011Ch
R304 h Gamma control 5 0000 h 0000 h
R305 h Gamma control 6 0A10 h 0A10 h
R306 h Gamma control 7 A805 h A805 h
R307 h Gamma control 8 0804 h 0804 h
R308 h Gamma control 9 010E h 010E h
R309 h Gamma control 10 0000 h 0000 h
R400 h Power control 18 6A08 h 6A08 h
R401 h Power control 19 0001 h 0001 h
R404 h Power control 20 0000 h 0000 h
R200 h Power control 21 0000 h 0000 h
R201 h Power control 22 0000 h 0000 h
R102 h Power control 24 A1BO h A1BO h
R206 h Power control 25 0008 h 0008 h

l
Wait min.200ms

!
Display Data Start (DOTCLK, HSYNC, VSYNC)

!



Exit the Sleep mode
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VCCIO

Back Light ON/Display ON

Reg. # Register Data(Gamma 2.2) Remark
RO07 h Power control 26 0100 h 0100 h Note 6-9
ROOC h Display interface mode 0110 h 0110 h Note 6-8
R202 h Power control 23 - -
1
Wait min.40 ms
!

VCC

RESB

CS,SCL,SDI

DOTCLK,HSYNC,
VSYNC,ENABLE

DISPLAY

DISPLAY START
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Note 6-7)
Entry mode(R003h)

W RS I1B15 1B14 1B13 IB12 IB11 IB10 B9 B8 IB7 IB6 IB5 1B4 [IB3 1B2 IB1 IBO

W 1 0 DFM 0 1 0 0 0 0 0 0 ID1 | IDO 0 0 0 0

POR 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0
ID: Selects the output shift direction of the source driver and gate driver
The IDO bit sets in horizontal direction. The ID1 bit sets in vertical direction.

ID1="1" ID1="0"

SHARP afit

ID0="1"

IDO="0"

DFM: When it is used by system interface mode, 18 bits or 16 bits modes are selected.
When DFM="0", 18bits modes. When DFM="1", 16bits mode.
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Note 6-8)
Display interface mode(R0O0OCh)
W RS IB15 IB14 IB13 IB12 IB11 IB10 B9 IB8 IB7 IB6 IB5 IB4 B3 IB2 IB1 IBO

W 1 0 0 0 0 0 0 0 RM 0 0 DM1 | DMO 0 0 0 0

POR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RM: Selects the interface for RAM access operation.
When RM="0", system interface.

When RM="1", RGB interface mode.
DM: The DM[1:0] setting allows switching between internal clock operation mode and external
display interface operation mode.

DMA1 DMO Display interface mode
0 18 or 16bits system interface
0 1 RGB interface
1 0 VSYNC interface
1 1 Setting inhibited
Note 6-9)
Sleep mode

W RS IB15 IB14 I1B13 IB12 IB11 IB10 I1B9 1B8 IB7 IB6 IB5 1B4 IB3 1B2 IB1 IBO

W 1 0 0 0 0 0 0 0 Disp 0 0 0 0 0 0 0 0

POR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

When Disp = “1”, operation mode. When Disp = “0”, sleep mode.
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6-3. Power down sequence

Back light OFF

!
Write White Data (RGB Data: All “H” level)

l

Wait min. 20 ms
!
Enter the Sleep Mode
Reg. # Register Data Remark
RO07h Power control 24 0000 h
R102 h Power control 23 A180 h

!
Wait min. 100 ms

!
Veceio / Ve OFF

= Oms I I

VCCIO

VCC

RESE

Enter the Sleep mode
= 100ms

Instruction setting = 20ms

Ly -

Backlight

e it LT

Display
Write White Data
(RGE Data: All"H" level)
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6-4. Backlight driving
The back light system has 6 pieces LED

Parameter Symbol Min. Typ. Max. Unit Remark
Rated Voltage 1 VBLul - 19.2 21 \ Power supply for LED of full
Rated Voltage 2 VBL-1pc - 3.2 3.5 \ Power supply for LED of 1pc

Rated Current I - 20 - mA Ta=25°C
Power consumption 1 Wi-tun - 384 - mW | Power supply for LED of full
Power consumption 2 | Wi-1pc - 64 - mW | Power supply for LED of 1pc

[LED-FPC circuit]

LED3 LED2 LEDI1
<<= 0 e
—_— Cap
LED4 LEDS5S LED6
P | * © LEDK
Cap; 4700pF / 50V
O

LED-A2
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7. Timing characteristics of input signals
7-1) 18 or 16bits system interface or VSYNC interface mode

. a Pl a

RS | |
I I I
p : p
7L
i<—>:
CS , '
I
| !
PWLW ‘ PWHW
g y
WR
I I
tcycw ‘
! =1 >
> tDSW .i | .
DB17-0 feas SEEE - S
. ] o R
(.
Parameter Symbol Min. Typ. Max. Unit Remark
Bus cycle time tcycw 75 - - ns
Low-level pulse width PWLw 30 - - ns
High-level pulse width PWHw 25 - - ns
Rise/Fall time twRrf,” . - 15 ns
twrr
Setup time tas 0 - - ns
Address hold time taH 2 - - ns
Data setup time tDsw 25 - - ns
Data hold time tH 10 - - ns
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1) Data write

a) 18bit mode

DB |[DB |DB |DB|DB|[DB|DB |DB |DB | DB | DB

DB DB DB |DB | DB [ DB | DB
Input 17 161514131211 |l1w0]lo|s|7]6|l5|a]la|l2]1]o0

EEEEEEEE TN
Data Rs |Re |R3|Re [ R1|Ro|G5|Ga|c3|e2|c1|colB5|B4a|B3|B2]|B1|BO

b) 16bit mode

Input DB|DB|DB|DB|{DB|(DB| DB | DB DB|DB|(DB|DB|DB|DB| DB | DB
P 17116 [ 15| 14| 13 [ 12 ] 11| 10 8 7 6 5 4 3 2 1
L | | | | L | | | |
| e e e VO YO U B T B e e e e

Data R5|R4|R3|R2|R1[RO|(G5|G4|G3|G2|G1|GO[(B5|B4|B3|B2|B1]|B0

2) Moving picture data transfers via VSYNC interface

#VSYNC interface mode :
The internal display operation is synchronized with the frame synchronous signal (VSYNC) in this mode.
The VSYNC interface is selected by setting Register#.R00Ch. In VSYNC interface operation, the
internal display operation is synchronized with the VSYNC signal. By writing data to the internal RAM at
faster than the calculated minimum speed (internal display operation speed + margin), it becomes
possible to rewrite the moving picture data without flickering the display and display a moving picture
via system interface.

el | Y

system interface

Dene ameter X OOCL00000C00000C.000G00CO00C00C0000C
synchronized with M i o s i i i

internal clock

< Intermal Clock Operation to VSYNC Interface 3 4 WEYNC interface to Internal Clock Operation®
Internal clock operation = VEYMNC interface operation -
Set "0020h" to register Display operation in Set "0000h" to register Display operation in
"RODCH" for VSYMNC interface synchronization with "ROOCH" for internal clock interface synchronization with
| internal clocks | WEYNC
Set index register to R202h Set index register to R202h
| I
Wait 40ms period or more  [— Wait 40ms period or more —
l N - | e
Weite data to RAM via isplay operation in : isplay operation in synchronization
VEYNC interface synchronization with VSYNC Intemial clock cperation —' with intemal clocks
I
Operation via VSYNC interface —

#lnput the V3YNC interface signals before setting # Continue VSYNC interface signals at least for one frame period
the register "RO0CH" to the VSYNC interface operation. after setting the register "RO0OCH" to internal clock operation.
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3) Instruction write

DE|DB|DB|DB|DB|DB|B|DB|DB|DB|DB|DB|DB DB |DB |DB | DB | DB
Input 17 16|15 1al13l12l11|10]lols|7|e|5]al3]|l2]1]o0
Vbbbl VPl
[eTele[B]B|B[B]B B|B|B|B|B|B]|EB]|B
Instruction yz 1 s 113 [12 11 ]10] 9| & 71le|lslals|lz2|1]o0

*Unused DB pins must be fixed at "VCCIO" or "GND".

The example transmit “1030h” to register RO03h.

Register(RO03R)
It CE|DBE|DB|DE|DE|DE|DB|DE|DE|DBE|DBE|DE|DBE|DE| DB | DE | DB | DB
ko 7]l 15 afiafi2]lnn]w]elsl7lels]alaloalilo
. I
i IB IB B B B 1B IB B 1B IB B 1B 1B B IB B
15 14 13 12 11 10 g 8 Fi [i] 5 4 3 2 I g
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
% =% I Y
datal(1030h) _
S DBE|DE|DB|DB|DB|DB|DB|DB|DB|DB|DB| DB | DB | DB|DB | DB | DB | DB
P 17116 | 15| 14 ] 13| 12| 11 10 9 a8 7 i ] 4 3 2 1 0
I I
Etristicn B|B|B|IB|IB|IB|IB|IB Bl|B|IB|IB|IB|IB|IB|IB
151 14 130121 11 10 ] i} 7 i 5 4 3 2 1 0
0 0 0 1 0 0 0 0 0 0 1 | [1] 0 0 0 | ™
L L L L™
N
| k' ¥ R
RS el | i\ 7
i LRSS i LAH
cs x| Vo \ /
E ] PWLW 2 PWHW ]
WR ! |
—WJT 7La \ /
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7-2) RGB interface mode

One frame

-

Back porch period
—p

Front porch period

-

+-—p
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WEYMNC |

HEYNC

DOTCLK

ENABLE

DBA7-0

VSYNC

HSYMC

DOTCLK

ENABLE

DBA17-0

i —
[ i

INEREEEEEEE
L

1H or more

-
‘1 clock

|

g

1H

HLW & 1CLK

THut

DTST & 1CLK

L

Uyl

-
%
’ | -
> N
-

Walid data
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| tSYNCS tSYNCH
VSYNCX VIH VIH
WIL VIL
| tSYNCS JtSYNCH“
HSYNCX VIH VIH
VIL WIL
trgl
[<— tENS —>| |<— tENH —>|
ENABLE WVIH VIH
WIL WIL
tCYCD
trgbf >
R
PWDL — > < PWDH —>
DOTCLK VIH} £ vin vIH
VIL VIL T WIL
[ tPDS tPDH .
VIH
DB17-0 Write data
ViIL
Symbol Min. Typ. Max Unit Remark
Parameter
VSYNCX/HSYNCX setup time | tSYNCS 30 - - ns
VSYNC/HSYNC hold time tSYNCH 30 - - ns
ENABLE setup time tENS 30 - - ns
ENABLE hold time tENH 30 - - ns
DOTCLK low-level pulse width PWDL 40 - - ns
DOTCLK high —level pulse width| PWDH 40 - - ns
DOTCLK cycle time tCYCD 100 - - ns
Data setup time tPDS 40 - - ns
Data hold time tPDH 40 - - ns
DOTCLK,.VSYNC?X,HSYNCX trgbr, trgbf ) ) 15 ns
rise/fall time




1) Data write
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DB|DB|DB|DB|DB|DB|DB |DB|DB|DB|DB|DB DB |DB DB |DB | DB | DB
e 17 {16 |15 |14 131211 |10]lo |8 |76 |5|a|3|2]1]0
EEEEEEEER EEEEER
Data Rs |Ra |R3 [ Re|R1|RO|G5|Ga|G3|c2|ai|col|Bs|Ba|B3|B2]8B1]R0

4 Internal Clock Operation to RGB Interface &

Internal clock operation

Set "0110h" to register
"ROOCH" for RGB interface

Display operation in

synchronization with

Set index register to R202h

internal clocks

|

Wait 40ms peniod or more

Weite data to RAM via
RGE interface

Display operation in

Cperation via RGB interface

synchronization with VSYNC,
HSYNC, and DOTCLK

#input the RGE interface signals before setting
the register "RO0CH™ to the RGE interface operation.,

4 RGE interface 1o Intemnal Clock Operation &

RGB interface operation

Set "0000R" to register
"ROOCH" for internal clock interface

Display operation in

synchronization with

Set index register to R202h

WSYNC, HSYNC, and DOTCLK

I

Wait 40ms period or more

I

Internal clock operation

n Display operation in synchronization

with internal clocks

# Continue RGEB interface signals at least for one frame period
after setting the register "RO0CH™ to internal clock operation.
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2) Instruction write

Transfer start

End of transfer

i

cs
input
SCL
input
SsDI
input | |
|:= Device ID code :| RS |RW|
| J
Start byte Set IR (index register), instruction, write RAM data
Start: 5 End: P
cs*
HERROERECR TRSERED _( 1SCYC } PRI TRTRER
150 » < tS_C_f_> | g
{ICSU} {!S{:H > < tSCL tGH}_
VIH VIH - VIHY )‘ f VIH
SCL
ViIL VIL WVIL VIL |
IEI% < ISISH >
VIH VIH \/
sDI Input Data Input Data
VIL ViIL r}
ts00D S0OH
<> — -
Kum—n X VOH1 :>/
sSDO Output Data Qutput Data |
VOL1 VoL
Parameter Symbol Min. Typ. Max. | Unit Remark
Serial clock cycle time Tscyc 100 - - ns
Serial clock high-level width TscH 40 - - ns
Serial clock low-level width tscL 40 - - ns
Serial clock rise/fall time Tscr,tscf - - 15 ns
Chip select setup time Tcsu 20 - - ns
Chip select hold time tcH 60 - - ns
Serial input data setup time tsisu 30 - - ns
Serial input data hold time tsiH 30 - - ns
Serial output data delay time tsob - - 130 ns
Serial output data hold time tsoH 0 - - ns
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The example transmit “0100h” to register “RO01h”.

CSB ] First Transmission (Register) M Second Transmission (Data)

i12 3 4i5 6 7 8i9 101112{13 14 15 16117 18 19 20121 22 23 24 123 4i5 6 7 8i9 1011 12{13 14 15 16117 18 19 20i21 22 23 24

sk Ui pu Uy TPUUTU o,

SDI :0111000ogouuoiooouguooogouuh 011100[1_\05000050[7\00%000050000
:!\7 OEO/l\0§0§1/ \7 2’}\0515050/

Register Address Req. # Set Data Data Set
700h R001h 72h 0100h




7-1. Input Data Signals and Display Position on the screen

D1,DH1 D2,DH1
D1,DH2 D2,DH2
D1,DH3

D1,DH400

ID240,DH1

D240,
DH400

45

LCY-09083C-23
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8. Input Signals, Basic Colors and Gray Scale of Each Color

Colors & Date signal
Gray | Gray | RoO|R1|R2|R3|R4 |R5 | GO |G1|G2|G3|G4|G5|BO|B1|[B2|B3|B4|BS5
Scale | Scale | LSB MSB | LSB MSB | LSB MSB
Black - o|lo|lo|o|o|o|]o|lo|o|o|]o|o|lo|o|o0o]oOo]|oO]|oO
Blue — olojojoflo|lo]Jo|o|o|o|o|o]| 1|11 |[1]1]1

o | Green — o|loflojo|lo|o|1|1]|1|1]1]|1|lo]lo|lo]o]|o]|oO

)

@ | Cyan — o|loflojo oot |11 |11 |1|v] 1 [1]1]1]1

Ol Red - 11111 |1lo]loflojo|lo]o]lo|o|o|o0o]o0o]o

o

= | Magenta | - 11|11 1|1foloflofolofo| 1] 1|1 ][1]1]|1
Yellow — 1111111111 1] 1]olo|o|lo]o]o0
White — AN T T T T T N T T O I A O R A
Black | Gso [ o | o |o|o|o]o|o|o|o|o|o|o|o|o|o]|]o|O]oO
o st |1 |ojo|ojo|ofo|o|lo]o|o|]o]o|o|O|O]oO]oO

o)

-

2 | parker | @S2 [0 | 1 o]jo]ojofojo]jo]ojojofojo]o]o] o] o0

21 4 v v v v

QL

)

N2 % N2 %

Qo 4

2 | Brighter [ GS61 | 1 | o |t |1t |1t |1 |Jo|o|o|o|o|o|o|lo|o|O|oO]|oO

Q.
3 gse2 | o |1 |1 |1 |1 ]|1|o]o|lo]o|o]o]o|o]|o|o]oO]oO
Red | Gse3 |1 | 1|1 |1 |1 |1|o]o|lo|o|lo]o]o|o|]o]|o]o]o
Black | Gso [ o | o |o|o|o]o|o|o|o|o|o|o|o|o|o]|o|oO]oO

o o st lo|lo|o|o]o|of1]o|lo]o|o|]o]o|o|O|O]oO]oO

G,

S | barker | @2 0|0 lo]jo|ofo]|o|l1]o|ofo|ofo]o|o]o]|o]|oO

%

8 o N N2 N N2

)

ol o v v v v

®

3 | Brighter [ GS61 | O |0 oo oo |t o1 1|11 |ofo|lo 0o o0]|oO

@

> 3 gse2 | o|o|o|o]o|ofo|1|1]1]|1]1]o|lo]o|o]o0]o0
Green |Gse3 | o | oo |ofo|of1 |11 ]1]1|1]o|lo]o|o|o]o
Black | Gso [ o | o |o|o|o]o|o|o|o|o|o|o|o|o|o]|o|oO]oO
o st |lo|lo|o|o|o|ofo|o|lo]o|o|]o]|1|0o|O0|O0O]oO]oO

®

=

S | Darker | @S2 [0 0o oo fo]ofojofojofofof1|0o|o0]o0]|oO

%

g)_) o1y N2 N\ N2 N\

)

e il v v v v

o,

W ..

D Brighter [ GS61 | 0 | 0o o oo oo o oo |o|o |1 o1 | 1|11

[}
3 gse2|o|o|o|o|o|ofo|o|lo]lo|o|[o]o |1 ] 1|1]1]H1
Bue | Gs63| o |o|o|o|o|ofo|o|o]o|o|o| 1|1 |1 |1]1]1

0: Low level voltage, 1: High level voltage

Each basic color can be displayed in 64 gray scales from 6 bit data signals.
According to the combination of 18 bit data signals, the 262k color display can be achieved on the screen.
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9. Optical Characteristics

9-1)Not driving the Back light condition
Ta=25°C Vccio=+1.8V,Vce=3.0V

Parameter Symbol Condition Min Typ Max Unit Remarks
Viewing angle 021,22 50 80 - degree | [Note 9-1,5]
Range 011 CR>2 50 80 - degree
012 50 80 - degree
Contrast ratio CRmax 0 =0° 7 15 - - [Note 9-2,4,5]
Response |Rise Tr - 30 50 ms [Note 9-3]
Time Fall td 6 =0° - 30 50 ms
White chromaticity X 0.26 0.31 0.36 - [Note 9-4,5]
Y 0.29 0.34 0.39 -
Reflection ratio R 9 =0° 7 10 - % [Note 9-6,7]

* The measuring method of the optical characteristics is shown by the following figure.

* A measurement device is luminance meter Conoscope.(With the diffusion reflection unit.)

Normal line

Photo-detector

(with luminosity correction system)

Chemical coated surface

(Optical diffusion treatment)

__—

A beam

(through an optical fiber) |
<~ Module

Center of display
Measuring method (a) for optical characteristics
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9-2)Driving the Back light condition
Ta=25°C Vccio=+1.8V,Vcc=3.0V

Parameter Symbol| Condition Min. Typ. Max. Unit Remark
Viewing |Horizonta| ©21 45 60 - deg.
angle I
022 40 50 - dea.
range CR>2 = = €91 [Note9-1,5]
ithou . 011 -
V\Eide View)| Vertical deg
Optimum
Contrast ratio CR viewing 60 100 - - [Note9-2,5]
angle
Response | Rise Tr - 30 50 ms
6=0° [Note9-3,5]
Time Decay Td - 30 50 ms
Chromaticity of X 0.26 0.31 0.36 -
. [Note9-5]
White Y 0.29 0.34 0.39 -
ILED=20mA
Luminance of white L 100 150 - cd/m?
[Note9-5]

* The optical characteristics measurements are operated under a stable luminescence
(lLeb = 20mA) and a dark condition. (Refer to Fig.9-1, 9-2)

] | . Photodetector
* Luminance , contrast(BM-5)

! + Chromaticity(SR-3)

Photodetector : (EZ-CONTRAST) I 400mm |
. |

Field=2°

Center of the screen( 0 =0° ) | Center of the screen( 0 =0°" )

\ TEFT-LCD module \ TEFT-LCD module

Fig.9-1 Viewing angle range/Response time | Fig9-2 Luminance/Contrast/Chromaticity measurement method

measurement method



[Note9-1] Definitions of viewing angle range

[Note9-2] Definition of contrast ratio

6 o’clock

Norlmal line

022

The contrast ratio is defined as the following
Luminance (brightness) with all pixels white

Luminance (brightness) with all pixels black

Contrastratio (CR) =

[Note9-3] Definition of response time
The response time is defined as the following figure and shall be measured by switching

LCY-09083C-27

the input signal for “black” and “white”

90%

(anjen anne9y)

Indjno Jojo818p 0j0yUd

10%

white

Tr

Black

90%

10%

white

Black T

v

[Note9-4] A measurement device is Minolta CM-2002

[Note9-5] This shall be measured at center of the screen.
[Note9-6]Definition of reflection ratio

Reflection ratio =

Time

Light detected level of the reflection by the LCD module

[Note 9-7]A measurement device is Minolta CM-2002.

Light detected level of the reflection by the standard white board
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10. Handling of modules

10-1. Inserting the FPC into its connector and pulling it out.

1) Be sure to turn off the power supply and the signals when inserting or disconnecting the cable.
2) Please insert for too much stress not to join FPC in the case of insertion of FPC.

10-2. About handling of FPC

1) The bending radius of the FPC should be more than R0.6 mm, and it should be bent evenly.
2) Do not dangle the LCD module by holding the FPC, or do not give any stress to it.

10-3. Mounting of the module

1) The module should be held on to the plain surface. Do not give any warping or twisting stress to the
module.

2) Please consider that GND can ground a modular metal portion etc. so that static electricity is not
charged to a module.

10-4. Cautions in assembly / Handling pre cautions.

As the polarizer can be easily scratched, be most careful in handling it.

1) Work Environment
Since removing laminator may causes electrostatic charge that tends to attract dust, the
following work environment would be desired.
a) Floor: Conductive treatment having 1MQ resistance onto floor’s tile

b) The room free from dust coming from outdoor environment, and put an adhesive mat
at entrances.

¢) Humidity from 50% to 70% and temperature from 15°C to 27°C are desirable.

d) Worker should ware conductive shoes, conductive fatigue, conductive glove and earth wrist
band.

2) Instruction for working

Wind Flow

Antistatic *
Blower
/ LCD Module Input CN side
The best distance of use blower.

¥

cellophane
<4—tape

a) Wind direction of an antistatic blower should slightly downward to properly blow the module.
The distance between the blower and the module should
be the best distance of use blower. Also, pay attention to the direction of the module.

b) To prevent polarizer from scratching, adhesive tape (cellophane tape) should be
stuck at the part of laminator sheet, which is closed to blower. [See the above]

c) Pull slowly adhesive tape to peel the laminator off, with spending more than 5 second.

d) The module without laminator should be moved to the next process to prevent



3)

4)

9)

6)

7)

10-5.
1)

2)
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adhesion of dust.
e) How to eliminate dust on polarizer.
Blow dust away by Ny blower having measures of electrostatics
Since the front polarizer is easily damaged, wiping dust off is not adequate.
If the polarizer is soiled, it is suggested to peel dust off by using adhesive surface of
adhesive tape.
How the remove dust on the polarizer
a) Blow out dust by the use of an N2 blower with antistatic measures taken. Use of an ionized air Gun
is recommendable.
b) When the panel surface is soiled, wipe it with soft cloth.
In the case of the module’s metal part (shield case) is stained, wipe it with a piece of dry, soft cloth. If
rather difficult, give a breath on the metal part to clean better.
If water dropped, etc. remains stuck on the polarizer for a long time, it is apt to get discolored or cause
stains. Wipe it immediately.
As a glass substrate is used for the TFT-LCD panel, if it is dropped on the floor or hit by something
hard, it may be broken or chipped off.
Since CMOS LSl is used in this module, take care of static electricity and take the human earth into
consideration when handling.
Others
Regarding storage of LCD modules, avoid storing them at direct sunlight-situation.
You are requested to store under the following conditions:
(Environmental conditions of temperature/humidity for storage)
a) Temperature: 0 to 40°C
b) Relative humidity : 95% or less
As average values of environments (temperature and humidity) for storing, use the following control
guidelines:
Summer season: 20 to 35°C, 85% or less Winter season: 5 to 15°C, 85% or less
If stored under the conditions of 40°C and 95% RH, cumulative time of storage must be less than 240
hours.
If stored at temperatures below the rated values, the inner liquid crystal may freeze, causing cell
destruction. At temperatures exceeding the rated values for storage, the liquid crystal may become
isotropic liquid, making it no longer possible to come back to its original state in some cases.
If the LCD is broken, do not drink liquid crystal in the mouth. If the liquid crystal adheres to a hand or
foot or to clothes, immediately cleanse it with soap.
If a water drop or dust adheres to the polarizer, it is apt to cause deterioration. Wipe it immediately.

Be sure to observe other caution items for ordinary electronic parts and components.

)
)

6) Don'’t use or store the module in corrosive gas environment.
)

When the liquid crystal display is seen wearing a polarizing sunglasses, It darkens and distort by

the angle.



11. Reliability test items
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No. Test item Conditions
1 High temperature storage test Ta =80°C 240h
2 Low temperature storage test Ta =-30°C 240h
3 High temperature Ta =40°C ; 95%RH 240h
& high humidity operation test *No condensation
4 High temperature operation test Tp =70°C 240h
5 Low temperature operation test Ta=-10°C 240h
6 Thermal shock test Ta(g—(; (r)ni%)to 70 C(é:)?n?g/)cles
. Electro static discharge test £200V/200pF(0Q) to Terminals(Contact)

*1 time for each terminals

Frequency range: 10Hz~55Hz
Sweep: 10Hz~55Hz

X,Y,Z 2 hours for each direction (total 6 hours)
(JIS C0040,A-10 Condition A)

980 m/s2, 6 ms

+X,2Y,+Z 3 times for each direction
(JIS C0041, A-7 Condition C)

8 Vibration test Stroke: 1.5 mm

9 Shock test

*Note Ta = Ambient temperature, Tp = Panel temperature

[Check items]
Test No.1 to No.7

In the standard condition, there shall be no practical problems that may affect the display function.

12. Display Grade
The standard regarding the grade of color LCD displaying modules should be based on the delivery
inspection standard.
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13. Delivery Form

13-1. Carton storage conditions
1) Carton piling-up: Max 8 rows
2) Environments
Temperature: 0~40°C
Humidity: 65% RH or less (at 40°C)
There should be no dew condensation even at a low temperature and high humidity.
Period : Approximately 3 month
3) Packing form: As shown in Figure.
*Cartons are weak against damp, and they are apt to be smashed easily due to the compressive
pressure applied when piled up. The above environmental conditions of temperature and humidity are set
in consideration of reasonable pile-up for storage.

13-2. Packing composition

Name quantity Note
Carton size 1 525x360%225 (mm)
Ty | 22 | Material: Electrification prevention polypropylene
(The number of Module) 320 16 unit/tray: 320 unit/carton
Electrification prevention bag 5 Material: Electrification prevention polyethylene

Carton weight (320 modules): Approx. 13.0 kg

14. Lot No. marking

The lot No. will be indicated on individual inkjet. The location is as shown

l Processing place code (Q, L, etc.)
Lot No = Production year(09~) + month(A~L) + Serial No(000001~)
odel No Parts code(Blank, A, B...)

LQO30B7UB02 OQOOOQOOO?
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15. LCD module packing carton

Carton label

Internal No.: LQO30B7UB02

Lot No. : Production Year. Month. Day
Quantity : Max. 320 pcs

User No. : Model No + Parts code

A

Internal NO. : (45 | QO30B7UB02
S | ——

LotNO. @ (1T)2009. XX, XX

ANTITY
LITTIRATE! Quantity: (@) 320 PCS

[Quantities]
T tray: 16 modules (MAX)
I sleeve: 4qggmodules (MAX)

External Sleeve

I carton: 320 modules (MAX)

16. Others

1) Disassembling the module can cause permanent damage and you should be strictly avoided.

2) Please be careful that you don't keep the screen displayed fixed pattern image for a long time, since
retention may occur.

3) If you pressed down a liquid crystal display screen with your finger and so on, the alignment disorder
of liquid crystal will occur. And then It will become display fault.
Therefore, be careful not to touch the screen directly, and to consider not stressing to it.

4) If any problem arises regarding the items mentioned in this specification sheet or otherwise, it should

be discussed and settled mutually in a good faith for remedy and/or improvement.



17. Outline Dimensions LCY-09083C-33
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DETAIL OF FPC terminal (5/1)
1) General tolerance is £0.3. Recommendation CN:
2) Guarantee of appearance = LCD Active Aarea. [HIROSE] FH19S5C-455-0.55H (05)
3) Tolerance of thickness does not include any wrinkling
of PET tape or any loose PET tape off the FPC.
4) LCD-FPC should bended only bending area.
5) LCD-FPC bend larger than 0.6 in radius.
6) Take care in set design to hide
the scratches and bubbles appeared on
the polarizer or other frame area
which is located outside of guarantee area.
7) The light of Back Light is leaking from BM
outside, please light shielding by the set.
8) The tolerance of module width are
exclude warp of case.
- Please do not copy this material
un i mm
and do not disclose this to third party.
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