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2. RECORD OF REVISION

DATE SHEET No. SUMMARY
May 23,17 | 7B64LTD-2531-2 3. GENERAL DATA
Page 3-1/1 Revised :

Module Dimensions

96.82(W) mm x 78.7(H) mm x 4.385 max. (D) mm (include 4 pillars)

Weight

52g

Power Supply Voltage

3.3V for LCD; 9.0V for Backlight

Power Consumption

(TBD) W for LCD ;(TBD)W for backlight

b

Module Dimensions

96.82(W) mm x 78.7(H) mm x 3.0 (D) mm

Weight

30g

Power Supply Voltage

3.3V for LCD; 3.3V for Backlight

Power Consumption

0.153 W for LCD ;0.396W for backlight

7B64LTD-2531-2

4. ABSOLUTE MAXIMUM RATINGS

Page 4-1/1 Revised :
Item Symbol Min. Max.
Backlight Input Voltage Ve + 8.4 9.6
!
Item Symbol Min. Max.
Backlight Input Voltage LED 3.4
7B64LTD-2531-2 5. ELECTRICAL CHARACTERISTICS
Page 5-1/1 Revised : Power Supply Voltage
7B64LTD-2531-2 6. OPTICAL CHARACTERISTICS
Page 6-1/3 Revised : Optical Data
7B64LTD-2531-2 7. BLOCK DIAGRAM
Page 7-1/1 Revised : LED Driving Board — Backlight
7B64LTD-2531-2 8.4 TIMING TABLE
Page 8-3/14 Revised :
ltem Max.
Frame frequency 12.15
'
Iltem Max.
Frame frequency 215
7B64LTD-2531-2 9. OUTLINE DIMENSIONS
Page 9-1/1 Added : Outline
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3. GENERAL DATA
3.1 DISPLAY FEATURES

This module is a 4.4” VGA of 4:3 format of LTPS(Lower temperature Poly-Silicon) TFT. The pixel
format is vertical stripe and sub pixels are arranged as R(red), G(green), B(blue) sequentially .This
display is RoHS compliant , and LED backlight are applied on this display.

Part Name

TX11D200VM1AAA

Module Dimensions

96.82(W) mm x 78.7(H) mm x 3.0(D) mm

LCD Active Area 89.664(W) mm x 67.248(H) mm
Pixel Pitch 0.140(W) mm x 0.140(H) mm
Resolution 640 x 3(RGB)(W) x 480(H) Dots

Color Pixel Arrangement

R, G, B Vertical stripe

LCD Type

Reflective color TFT; Normal Black

Display Type

Active Matrix

Number of Colors

8 Colors

Backlight Light Emitting Diode (LED)
Weight 30g

Interface SPI; 10 pins

Power Supply Voltage 3.3V for LCD; 3.3V for Backlight

Power Consumption

0.153 W for LCD ;0.396W for backlight

Feature MIP(Memory in pixel) Reflective type LCD
Polarizer Hard Coat type (*Pencil Hardness : 2H)
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4. ABSOLUTE MAXIMUM RATINGS

Item Symbol Min. Max. Unit Remarks
Supply Voltage for Analog Vopa -0.3 (TBD) \Y -
Supply Voltage for Logic Voo -0.3 (TBD) N -
Input Voltage of Logic V| Vss-0.3 (TBD) \Y -
Operating Temperature Top -20 70 °C Note 1
Storage Temperature Tst -30 80 °C Note 1
Backlight Input Voltage VeL+ 0 4 \Y -
LED forward current I - 30 mA Note 2
LED Pulse Forward current lep - 100 mA Note 3

Note 1: The maximum rating is defined as above based on the chamber temperature, which might be
different from ambient temperature after assembling the panel into the application. Moreover,
some temperature-related phenomenon as below needed to be noticed:

- Optical performances and response time would be different in temperatures other than 25°C.

- Operating under high temperature will shorten LED lifetime.

Note 2: Fig 4.1 shows the maximum rating of forward current based on different temperature.
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Fig 4.1

Note 3: Fig 4.2 shows the LED characteristics of the relationship I v.s duty ratio.
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Fig 4.2

- lep condition : Pulse width =< 10ms, Duty=1/10
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5. ELECTRICAL CHARACTERISTICS
5.1 LCD CHARACTERISTICS

T,=25°C, Vss=0V
ltem Symbol Min. Typ. Max. Unit Remarks
Vbpa 2.7 3.0 (TBD) -
Analog
P Supply Volt Voo - & - -
ower Su oltage
PP 9 . Vb 2.7 3.0 (TBD) Note 1
Logic V
Vss - 0 - Note 2
Hi V Vpp-0.1 V V
Input Signal Voltage = = £o = Note 3
Low V||_ VSS VSS V33+O. 1
Power Supply Current - IDD - 120 (TBD) uw Note 4
Note 1: Apply to EXTMODE = "H".
Note 2: Apply to EXTMODE = “L".
Note 3: Apply to SCLK, SI, SCS, DISP, EXTCOMIN.
Note 4: Data update frequency=1Hz, fCOM frequency=60Hz, test pattern by “All White”.
5.2 BACKLIGHT CHARACTERISTICS
T,=25°C
Item Symbol Condition Min. Typ. Max. Unit | Remarks
LED Input Voltage Viep - 3.0 3.3 3.6 \Y, Note1
LED Forward Current lLeD - - 120 - mA Note2
LED lifetime - lLep=120 mA - 50K - hrs -

Note 1: As Fig. 5.1 shown the LED backlight circuit, V. gp and I gp is many to one relationship, the above
Vi ep range is defined to obtain 120 mA.

Note 2: Estimated lifetime is specified as the time to reduce 50% brightness by applying 120 mA.

15mA 717
_
7
Viep+1 R(7.5Q or 5.6Q) }JI
|
Viep+ 2 R |
> A |
77
Viep-3
—
Viep. 4 ¢ 120mA
Fig 5.1
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6. OPTICAL CHARACTERISTICS

The optical characteristics are measured based on the conditions as below:

- Supplying the signals and voltages defined in the section of electrical characteristics.
- The backlight unit needs to be turned on for 20 minutes.

- The ambient temperature is 25+5°C.

- In the dark room less than 100lx, the equipment has been set for the measurements as shown in Fig
6.1 and Fig 6.3.

For reflection mode

T,=25"C, Voo =3.0V

Rating
ltem Symbol Temp.(°C) . Unit Remark
Min. Typ. Max.
Contrast CR 25 20 40 - - Note 1
tr - 4 8
Response 25 ms Note 2
tf - 6 12
Rx - 0.51 -
Ry - 0.32 -
Gx - 0.30 -
Color Gy - 0.45 -
] 25 - Note 3
Coordinates Bx - 0.16 -
By - 0.18 -
Wx - 0.30 -
Wy - 0.33 -
NTSC ratio - 25 - 23 - % Note 4
Reflectance - 25 10 18 - % -
oL 55 70 -
Viewing Angle O6R 55 70 -
25 ° Note 5
(CR>2) oT 55 70 -
6B 55 70 -
For transmission mode T,=25°C, Voo =3.0V
ltem Symbol Condition Min. Typ. Max. Unit Remarks
Brightness of White B lg.=120mA (TBD) 10 - cd/m? Note 7
Brightness Uniformity - - 70 - - % Note 8
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Note 1: This is a ratio between the screen surface reflectance of the white raster and the black raster

_ Reflectionintensity on all pixels White
Reflectionintensity on all pixelsBlack

Note 2: The response time is defined as the following figure and shall be measured by matching the
input signal for “Black” and “White”.

* Normally Black mode

Black
10% tr : Response time from Black to W hite
tf : Response time from W hite to Black
7
]
=
<
2
i3]
90%
W hite

Note 3: This is the x-y coordinate of Red, Green, Blue and White colors specified on the CIE1931
chromaticity diagram. (* It is not a guaranteed value)
Note 4: This is an area of a triangle shaped by R, G and B coordinates on the CIE1931 chromaticity

diagram.
Note 5: This is a maximum angle 6 from the normal direction that keeps having the contrast more than
2.
Top
D, il
|
Left i Right
o ) T _|
Bottom T 7
*FPCside Nt
Bottom
Note 6: Measurement system-for reflective mode
- Light source: Parallel light source
- D65 / 2 degree viewing angle
- Light source input direction : from opposite side of FPC side (30°)
- Light source receive direction :at LCD center (0°)
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Note 7: The brightness and reflective ratio is measured from the panel center point, P5 in Fig. 6.2, for
the typical value.

Note 8: The brightness uniformity is calculated by the equation as below:

Max. Brightness - Min. Brightness
Max. Brightness

Brightness uniformity = x100%

which is based on the brightness values of the 9 points measured by BM-5 as shown in Fig. 6.2.
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KAOHSIUNG OPTO-ELECTRONICS INC. | SHEET 7B64LTD-2531-2 PAGE | 6-3/3




/. BLOCK DIAGRAM

Active Area
4.4 inch

(640*RGB*480)

V-driver(Decoder)

H-driver |

mesAI RN

Las]

Panel

FPC

<€
10
8

5]
5
2
1

VSSA
VS5
EXTROIDE
VDD
VDDA
DISP
EXTCOMIN
SCS
Sl
SLCK

LED Backlight

Note 1: Signals are SCLK, SI, SCS, EXTCOMIN, DISP and EXTMODE.
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8. LCD INTERFACE
8.1 INTERFACE PIN CONNECTIONS

CN1 pin assignment of LCD interface is as below:

Pin No. Symbol Function Remark
1 SCLK Serial Clock Signal
2 Sl Serial Data Input Signal
3 SCS Chip Select Signal
4 EXTCOMIN | COM Inversion Signal Input
5 DISP Display ON/OFF Switching Signal Note 1
6 Vbpa Power Supply for Analog
7 Vb Power Supply for Logic
8 EXTMODE | COM Inversion Mode Select Terminal Note 2
9 Vss Logic Ground
10 Vssa Analog Ground
Note 1: ON/OFF signal is only for display. Data memory is kept also at the time of on/off.
"H" : Data memory will be displayed.
"L" : Solid black color will be displayed and data memory will be saved.
Note 2: "H": Enable EXTCOMIN signal, connect to Vpp.
"L": Enable serial input flag, connect to Vss.
CN2 pin assignment of Backlight is as below:
Pin No. Signal Level Function
1 Viept - Power Supply for LED
2 Viept - Power Supply for LED
3 Vieo - GND
4 Vieo- - GND
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8.2 RECOMMENDED CIRCUIT
EXTMODE-=L : COM Signal Serial Input

EXTMODE=H : COM Signal External Input

No. Symbol No. Symbol
1 SCLK 1 SCLK
2 Si 2 Si
3 SCS 3 SCS
4 | EXTCOMIN 4 | EXTCOMIN
5 DISP 5 DISP
6 Vppa 6 Vopa
7 Vpp 7 Vbp
8 | EXTMODE T— 8 | EXTMODE
I 9 Vss 9 Vss
10 Vssa 10 Vssa
External circuit example
No, symbol
— 1 SCLK
CL:OWFBAY | =
C2:0.LFBA0Y “cs
C3: LOuF/B/1OV ,
—— 4 | EXTCOMIN
— 5 DISP
1 6 | VDDA
7 VDD
Lo Lo 'T'c;a — 1 8 | EXTMODE
il il Sl
: 10| vssA
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8.3 INPUT SIGNAL CHARACTERISTICS

Ta=25°C, Driving Condition : VDD=3.0V,VDDA=3.0V,VIH=3.0V,VIL=0V

PARAMETER SYMBOL Min. Typ. Max. UNIT REMARKS
Clock frequency fSCLK - 1.00 2.00 MHz Note1
COM frequency fCOM (TBD) 60 (TBD) Hz Note2
SCS rising time trSCS - - 50 ns
SCS falling time tfSCS - - 50 ns
SCS Low width twSCSL 6.0 - - us

SCS settling time tsSCS 6.0 - - us
SCS holding time thSCS 2.0 - - us Note3

Sl rising time trSI - - 50 ns

Sl falling time tfSI - - 50 ns
Sl settling time tsSlI 200 450 - ns
Sl holding time thSI 250 500 - ns
SCLK rising time trSCLK - - 50 ns

SCLK falling time tfSCLK - - 50 ns
SCLK High width twSCLKH 250 500 - ns Note4
SCLK Low width twSCLKL 250 500 - ns Note4
EXTCOMIN frequency fXTCOMIN 1 - 140 Hz
EXTCOMIN rising time trEXTCOMIN - - 50 ns
EXTCOMIN falling time tIEEXTCOMIN - - 50 ns
EXTCOMIN High width twEXTCOMIN 2.0 - - us
DISP rising time trDISP - - 50 ns
DISP falling time tfDISP - - 50 ns

Note 1: Please note that Max. fSCLK may be lowered when VDD and VDDA fall than 3.0V at a low
temperature.

Note 2: COM frequency should be around 60Hz for transmissive mode.
ex: For Data update mode M2 level must be reversed per 8 gate lines based on fSCLK =1MHz.
Note 3: In the case of data update mode in transmissive mode, thSCS should be 50us or less.

Note 4: twSCLKH and twSCLKL should be approximately the same length, if possible.

SHEET
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8.4 POWER ON/OFF SEQUENCE

On sequence Normal operation Off sequence
Tl T2 T3 | T4 | LTS T6 : T7

VDD VDDA f :

eND ¢45) ¢48) | N
DISP | |

GND !
EXTCOMIN CND | | Normal Operation
SCS onp | *+46) Normal Operation ¢46)
SCLEST GND | ¢46) E Normal Operation ¢46)

[On sequence]

T1 : Power supply rising time. (Depends on external power supply)

T2 : Pixel memory initialization 1ms or more initialize with M2 (all clear flag)
T3 : Release time for internal latch circuits. 30us or more

T4 : COM polarity initialization time. 30us or more

[Normal operation]
Duration of normal operation

[Off sequence]

T5 : Pixel memory initialization. Same as T2.

T6 : COM and latch circuits initialization. 30us or more

T7 : Power supply falling time. (Depends on external power supply)

*Refer to the timing chart and electrical characteristics for details.

Note 5: It is allowed to replace T3 and T4 mutually.
In the case of starting EXTCOMIN before rising DISP, EXTCOMIN is ignored during DISP="L".
Also, it is allowed to start simultaneously DISP and EXTCOMIN.
In that case, it is necessary to insert 100us or more (200us or less) before normal operation.
Note 6: Pixel memory initialization.
Use M2 (all clear flag : refer to 6.8),
or write black data to all pixel memories (refer to the data update mode).

[Remark]
VDD and VDDA should rise simultaneously or VDD should rise first.
VDD and VDDA should fall simultaneously or VDDA should fall first.
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8.5 Mode
8.5.1 MODE TABLE

Mode select Unassigned bit and AG?-8 : No care, it can be H or L (L is Recommended)
MO | M1 | M2 | M3 | M4 | MS  ACH[ACS[AGCT [AGS |AGS | A4 |AG |AGE |AGL | AGD Mode
L |LH[ L [ L] - B B - B B B - B B B - No-Update
L LH| L H [LH|LH - - - - - - - - - - Blinking
L ILLH| H |LH|LH|LH - - - - - - - - - - All Clear
H |LH| L LH|LH - |AGY |AGE | AGT [AGH | AGS [ AGH [AGH | AG2 | AGL | AGD Data-Update
H|[LH|  H |LH|LH|LH - - - - - - - - - - No-Update
A AN A
Mode (6bit) Gate Address (10bit)

Function table

MO=L or M0=H/M2=H MO=H/M2=L
Mode M3 | M4 | Ms Mode M3 | M4 | M5
B linking OFF L - - 3hit data input L L -
Blink Black H L L 1hit data imput L H -
Blink White H H L Jbit data mput H - -
Blink Inversion H - H

Unassigned bit : No care, it can be H or L (L is Eecommended)

8.5.2 MODE CHART

Mi=H
Mode Select

=< Mode Select

No Update Mode

M2-L

Data Update Mode |

Input 4bit data
Data bit

All Clear flag
M3=L -|. .|-
Mode Select Blinking ON

Input 1hit Data

No Update Mode

Blinking OFF Black/White
He Ty i M4=L
\Thue[]g}lspla} Color flag . - n ’
Input 3bit Data E
Data Update
MS=H RGB
Black Display Inversion Display
*) *)

(*) Pixel memories are kept.
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8.6 Timing chart and details of mode

8.6.1 SINGLE LINE UPDATE MODE (3bit-data mode)

| Updates data of only one specified line. ‘ Mode table
MO | M1 | M2 | M3 | M4 | M5

Mode select period (Gelocls) Tate Ime address select period (1 0clocks) Data write period
[ ate singleine |

Data write periad i Data transfer period (16clbels) i
[ Cate single ine Data transfer

MO : Mode flag. Set “H”, data update mode.

M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.

In the case of “H”, outputs COM=“H".

In the case of “L”, outputs COM="L".

In the case of EXTMODE="H", it is invalid, it can be “H” or “L”.

M2 : All clear flag. Set “L”, data update mode.

M3-M4 : Data-bit control flag. In the case of M3="L" and M4="L", 3bit-data mode.
M5 : Invalid data, it can be “H” or “L”.

AG9-AGO : Gate line address (10bit), refer to the Gate line address table.

Data : Pixel memory data. In the case of “L”, pixel is black.

In the case of 3bit-data mode,

input serially the pixel data in the order of Red-Green-Blue (3bit).

n : Number of horizontal line, refer to the Display address map and Pixel layout.

Dummy data : It can be “H” or “L”.

Insert transfer period which is 16clocks after the last data.
MO, M2 flags are cleared by SCS=“L", and M3-M4 flags are cleared by DISP="L".
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8.6.2 MULTIPLE LINES UPDATE MODE (3bit-data mode)

| Updates arbitrary multiple lines data. | Mode table
MO | M1 | M2 | M3 | Mg | MS

Wode select period (Gelocls) ) Tate Ime address select pariod (1 0clocks) Data write period
[ Gate I*[me |

AGEYAGENAGT SAGEIAGSE JAGL YAGIJAG2 Y AGL YAGD KDIE XD1GXDIB XDIE

UL L L UL L LU

Data write period Data transfer period (Fdods) Cate Ine address selact peariod (1 0clocls) Datawriteperiod
[ Cate 1" line [ Cate 2= hne |
SC8 )
SI ~ "W 4DuR WDnG #DuB ¥Dummy data G AGEAGT Y AGTAGEAGIAGIAG Y ACLYAGHDIR WG /DIE YR
SCLK [ 11 L L P L L L L L L L T
- Data write period 'é" Data transfer period (cdods) "1 Gate Iine address selactpariod (1lclocks) "é" Datawriteperiod
[ Gate (m-T7* Iine [ Gate m* line |
L
kY
T Data write period Data transfer period (16clocks)
[ Gate o* [ine [ Data tramsfer ]

MO : Mode flag. Set “H”, data update mode.

M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.

In the case of “H”, outputs COM=“H".

In the case of “L”, outputs COM="L".

In the case of EXTMODE="H", it is invalid, it can be “H” or “L”.

M2 : All clear flag. Set “L”, data update mode.

M3-M4 : Data-bit control flag. In the case of M3=“L" and M4="L", 3bit-data mode.
M5 : Invalid data, it can be “H” or “L”.

AG9-AGO : Gate line address (10bit), refer to the Gate line address table.

Data : Pixel memory data. In the case of “L”, pixel is black.

In the case of 3bit-data mode,

input serially the pixel data in the order of Red-Green-Blue (3bit).

n : Number of horizontal line, refer to the Display address map and Pixel layout.

Dummy data : It can be “H” or “L”.

Input data continuously.
m : Number of vertical line, refer to the Display address map and Pixel layout.

Insert transfer period which is 6clocks between the gate line and the next gate line.
Insert transfer period which is 16clocks after the last data.
MO, M2 flags are cleared by SCS=“L", and M3-M4 flags are cleared by DISP="L".
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8.6.3 SINGLE LINE UPDATE MODE (1bit-data mode)

| Updates data of only one specified line. |

Fode select period (Gelocls) Tate line address salect period (1 lclocks) TData write period
[ Cate singleine |

Data writeperiod Data transfer period (16clocls)
| Cate single line Data transfor

MO : Mode flag. Set “H”, data update mode.

M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.

In the case of “H”, outputs COM=“H".

In the case of “L”, outputs COM="L".

In the case of EXTMODE=“H", it is invalid, it can be “H” or “L".

M2 : All clear flag. Set “L”, data update mode.

M3-M4 : Data-bit control flag. In the case of M3=“L" and M4="“H", 1bit-data mode.
M5 : Invalid data, it can be “H” or “L”.

AG9-AGO : Gate line address (10bit), refer to the Gate line address table.

Data : Pixel memory data. In the case of “L”, pixel is black.

In the case of 1bit-data mode, input the pixel data “H” or “L” (1bit).

Pixel memories of red, green and blue are written the same data.

n : Number of horizontal line, refer to the Display address map and Pixel layout.

Dummy data : It can be “H” or “L".

Insert transfer period which is 16clocks after the last data.
MO, M2 flags are cleared by SCS="L", and M3-M4 flags are cleared by DISP="L".

SHEET
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8.6.4 MULTIPLE LINES UPDATE MODE (1bit-data mode)

| Updates arbitrary multiple lines data. |

Mode select period (Gelocks) Zate line address salect period {1 0clocks) Thata write period -
| Gate 1" [ine ]

AGRIAGEYAGT RAGH JAGE JAGA SAGIJAGI XAGL YAGDY DI ¥ D2 4 D3 ¥ Dd

Data writeperiod Data transfer period (Gdods) CGate Iine address select period (10clocls) Data writeperiod -
[ Gate I*Tne [ Gate 3= Tne |

mmmy data AGEYAGEYACT YAGH NAGE YAGA YACGINACI AGIXAGDY D1 X D2 ¥ D3  Dd :
T 77 Datawriteperiod Data transfer period (Gdods) Cate Iine address select period (10clocls) Data writeperiod
[ Cate (na-1F Iine [ Gate m®™ Ine |

L
N

Data writeperiod b Tata transter period (16clocks) *
| Cate m® line | Data transfer |

MO : Mode flag. Set “H”, data update mode.

M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.

In the case of “H”, outputs COM=“H".

In the case of “L”, outputs COM="L".

In the case of EXTMODE="H", it is invalid, it can be “H” or “L”.

M2 : All clear flag. Set “L”, data update mode.

M3-M4 : Data-bit control flag. In the case of M3="L” and M4="H", 1bit-data mode.
M5 : Invalid data, it can be “H” or “L”.

AG9-AGO : Gate line address (10bit), refer to the Gate line address table.

Data : Pixel memory data. In the case of “L”, pixel is black.

In the case of 1bit-data mode, input the pixel data “H” or “L” (1bit).

Pixel memories of red, green and blue are written the same data.

n : Number of horizontal line, refer to the Display address map and Pixel layout.

Dummy data : It can be “H” or “L”.

Input data continuously.
m : Number of vertical line, refer to the Display address map and Pixel layout.

Insert transfer period which is 6clocks between the gate line and the next gate line.
Insert transfer period which is 16clocks after the last data.
MO, M2 flags are cleared by SCS=“L", and M3-M4 flags are cleared by DISP="L".
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8.6.5 SINGLE LINE UPDATE MODE (4bit-data mode)

| Updates data of only one specified line. ‘ Mode table
MO | M1 | M2 | M3 | M4 | M5
L -

Mode select period (Gelocls) Tate Ime address select period (1 0clocks) Data write period
[ ate singleine |

Data write periad i Data transfer period (16clbels) i
[ Cate single ine Data transfer

MO : Mode flag. Set “H”, data update mode.

M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.
In the case of “H”, outputs COM=“H".

In the case of “L”, outputs COM="L".

In the case of EXTMODE="H", it is invalid, it can be “H” or “L”.
M2 : All clear flag. Set “L”, data update mode.

M3 : Data-bit control flag. In the case of M3=“H", 4bit-data mode.
M4-M5 : Invalid data, it can be “H” or “L”.

AG9-AGO : Gate line address (10bit), refer to the Gate line address table.
Data : Pixel memory data. In the case of “L”, pixel is black.
In the case of 4bit-data mode,

input serially the pixel data in the order of Red-Green-Blue-Dummy (4bit).

Dummy data (DUM) can be “H” or “L".
n : Number of horizontal line, refer to the Display address map and Pixel layout.

Dummy data : It can be “H” or “L”.

Insert transfer period which is 16clocks after the last data.
MO, M2 flags are cleared by SCS="L", and M3 flag is cleared by DISP="L".
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8.7 MULTIPLE LINES UPDATE MODE (4bit-data mode)

Updates arbitrary multiple lines data. |

Mode table

MO
H

M1
LH

M2
L

M3

M4 | MS

Mode select period (Belocls) Gate Ime address select period {10cloels) Diata write period -

[ Gate I*Tine |

ummmy data AGRYAGERAGT SAGHLAGE KAGA JAGI RAGE Y AGL JAGDXDIE XD1C yD18 sDUL :

SCLK Mﬂmmm _

- Data write period Data transfer period (fdods) ate ine address salect period (1 lclocks) Data write pariod -

[ Gate I [ine | Cate I="line |

ummy data AGIYAGENAGCT fAGH LAGE NAGA Y AGI YAGE Y AGL YAGDXDIE XD1C ¥DIB pOTUL :

SCLK Mﬂmmm _
- Diata write period Data transfer period (Gcdods) Gate ine address salectpariod (10clocks) Diata write period

[ Gate (m-TF line [ Cate w®* ine |

SCs™ T

Diata write period Diata transfer period (16elocks)

[ Gate o™ line | Data tramsfer

MO : Mode flag. Set “H”, data update mode.

M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.
In the case of “H”, outputs COM=“H".

In the case of “L”, outputs COM="L".

In the case of EXTMODE="H’, it is invalid, it can be “H” or “L”.
M2 : All clear flag. Set “L”, data update mode.

M3 : Data-bit control flag. In the case of M3=“H", 4bit-data mode.
M4-M5 : Invalid data, it can be “H” or “L”.

AG9-AGO : Gate line address (10bit), refer to the Gate line address table.

Data : Pixel memory data. In the case of “L”, pixel is black.

In the case of 4bit-data mode,

input serially the pixel data in the order of Red-Green-Blue-Dummy (4bit).
Dummy data (DUM) can be “H” or “L".

n : Number of horizontal line, refer to the Display address map and Pixel layout.

Dummy data : It can be “H” or “L".

Input data continuously.
m : Number of vertical line, refer to the Display address map and Pixel layout.

Insert transfer period which is 6clocks between the gate line and the next gate line.
Insert transfer period which is 16clocks after the last data.
MO, M2 flags are cleared by SCS="L", and M3 flag is cleared by DISP="L".
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8.8 No-UPDATE MODE

Keeps memory internal data (current Mode table
display). Mo [ M1 [ M2 [ M3 [ Me [ M5
L LH L L - _
MO [ MI [ M2 | M3 ) M4 | M5
H [LH| H L - -
SC5_| L
S /A0 0n 00 0u3 i s YDummy data N

Jui dnlnlnlinpinEgingingEpgigininpinEgEnln

*Wode selectperiod (Belocks) T

MO : Mode flag.

Data transfer period (10clocls)

M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.

In the case of “H”, outputs COM=“H".
In the case of “L”, outputs COM="L".

In the case of EXTMODE=“H", it is invalid, it can be “H” or “L".

M2 : All clear flag.

Set “L” or “H” to both MO and M2, no-update mode.

M3 : Blinking flag. In the case of “L”, no-update mode and display blinking mode is terminated.
In the case of “H”, display blinking mode. Refer to the 6.9 for details.
M4-M5 : Invalid data, it can be “H” or “L”.

Dummy data : It can be “H” or “L”.

MO, M2 flags are cleared by SCS="L", and M3 flag is cleared by DISP="L".
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8.9 ALL CLEAR MODE

Clears memory internal data and writes initial data. Mode table
Initial data is black. ao | s | ez [ aas | aaa | s
L |LH L | 1w LH
SCS | L
=1 EEEEE Dummy data N
SCLE | [ | [ [ 1L L L L L Lo
“Wode selectperiod (Gclocks) Data transfer period (10clocks) >
MO : Mode flag. Set “L”, no-update mode.
M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.
In the case of “H”, outputs COM=“H".
In the case of “L”, outputs COM="L".
In the case of EXTMODE=“H", it is invalid, it can be “H” or “L".
M2 : All clear flag. Set “H”, all clear mode.
M3 : Blinking flag. In the case of “L”, display blinking mode is terminated.
In the case of “H”, display blinking mode. Refer to the 6.9 for details.
M4-M5 : Blinking mode flag. In the case of M3="H", it is valid.
In the case of M3="L", it is invalid, it can be “H” or “L”.
Dummy data : It can be “H” or “L”.
MO, M2 flags are cleared by SCS="L", and M3-M4 flags are cleared by DISP="L".
Display gives priority to blinking flag (M3).
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8.10 DISPLAY BLINKING COLOR MODE

Forcibly display blinking color. Mode table

; H MO | MI | M2 [ M3 | M4 [ MS
Keeps memory internal data, but ignored. L iel L Te l1E

SCS_| |
ST /AT )Y )i ) G aar \
SCLE | [ ML LML L UL UL L L LT LT

" Wlofs selectperiod (6elocls) " Tata transfer period (10clocks) *

MO : Mode flag. Set “L”, no-update mode.

M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.
In the case of “H”, outputs COM=“H".

In the case of “L”, outputs COM="L".

In the case of EXTMODE="H’, it is invalid, it can be “H” or “L".
M2 : All clear flag. Set “L”, no-update mode.

In the case of “H”, all clear mode. Refer to the 6.8 for details.
M3 : Blinking flag. In the case of “H”, display blinking mode.
In the case of “L”, display blinking mode is terminated.

M4 : Blinking color flag. Apply to display blinking color.

In the case of “H”, solid white color is forcibly displayed.

In the case of “L”, solid black color is forcibly displayed.

M5 : Blinking inversion flag. Set “L”, blinking color mode.

Dummy data : It can be “H” or “L".
MO, M2 flags are cleared by SCS=“L", and M3-M5 flags are cleared by DISP="L".

SCS | L L] L
SI n AFAR! [

SCLE TN - e i
MO=L7, M2=5L7, M3="L”  MO=SL", M2="L7,M3="H”  MO="L", M2="L", M3="L"

Normal display Display blinking mode Normal display
]]

Blink display to alternate between normal display and display blinking mode.

or White
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8.11 DISPLAY COLOR INVERSION MODE

Forcibly display color inversion. Mode table
Keeps memory internal data, but ignored. MO ML A S M ME
SCS_ | L
SI A da 00 s e YS WDummy dats \
SCLK | [ [ LML L LML L L L L]
" Mode selectperiod (Belocks) 7| Data transfer period (10clocks)

MO : Mode flag. Set “L”, no-update mode.
M1 : COM inversion flag. In the case of EXTMODE="L", it is valid.
In the case of “H”, outputs COM=“H".
In the case of “L”, outputs COM="L".
In the case of EXTMODE="H’, it is invalid, it can be “H” or “L".
M2 : All clear flag. Set “L”, no-update mode.
In the case of “H”, all clear mode. Refer to the 6.8 for details.
M3 : Blinking flag. In the case of “H”, display blinking mode and forcibly display color inversion.
In the case of “L”, display blinking mode is terminated.
M4 : Blinking color flag. In the case of M5="H", it is invalid, it can be “H” or “L".
In the case of M5="L", refer to the 6.9 for details.
M5 : Color inversion flag. Set “H”, display color is inverted.
For example, “Red” is changed to “Cyan”.
“Cyan” is complementary color of “Red”.

Dummy data : It can be “H” or “L".
MO, M2 flags are cleared by SCS="L", and M3, M5 flags are cleared by DISP="L".

SCS | L] . L] L
s _N o nnnMEE N

SCLE _ [\ - - - T - Ui
MO=“L”, M2="L", N3="L"  MO="L",M2="1L",N[3="H”  M0="L", ND2=L", NI3="L"

Normal display Display color inversion mode Normal display
.] .]

Blink display to alternate between normal display and display blinking mode.
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8.12 COM Inversion
8.12.1 COM POLARITY SERIAL INPUT / EXTMODE = “L”

SCS_ ] L L L
51 - \ An yan o 3 \ o he 3T N
COM { ) 4

* =0 > =T *

* TCOM

M1 : COM inversion flag. In thae case of “H”, outputs COM=“H". In the case of “L”, outputs COM="L".

COM polarity inversion has been changed by M1 flag state.
Note 1: The periods of positive and negative polarity should be same length as much as possible.

7.2 EXTCOMIN SIGNAL / EXTMODE="H"

EXTCOMIN ] ] M
CoOM X X X
* 72 0l ¢7-2) >
* TCOM >

COM polarity inversion has been changed by the rising timing of EXTCOMIN.

COM polarity (positive or negative) is controlled by internal circuit.
Note 2: The periods of positive and negative polarity should be same length as much as possible.
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8.13 Gate address table

LPM044M141 : V1- V255

%0 Ol H O H| O|H|O|H|O| H|O|HO|H| O| H| O H|O| H|O| H| O| H|O| H|O| H| O| H|O| H|O| H| O| H|O| H|O| H| O| H|O| H|O| H| O| H|O| H| O| H| O| H|O| H| O| H| O| H| O| —H| O| m
%l OO0 H A O|O|H| H|O| O|H| H[O(|O|H| H| OO H| H|O| O| H| H|O|O| H| H| O| O H| H|O|O| H| H| O|O|H| H| O|O| H|H| O|O| H| H|O|O| H| H| O|O|H|H| O| O| | H| O| O| | %
%2 OO0 dA|dA|dA| dH| O | 0| 0| O|HA|HdA|HdA| H| O|O|O|O|H| HA| HA| H| O|O|O|O|HA| HA| dA| H|O|O|O|O|HA|HA| H| H| O | O|O|O| H| H|H| H | O|O|O|O|H|H| H| H| O|O|O| O H| | | 8
%3 oOo|lo|lo|lo|l0o|0o|0o|O|lHdA| A A A| HA| HdA|HdA| H| O|O|O|O|O| 0| O|O|HA|HA|HA| HdA|HdA| dA| A d|O|O|O|O|O|O|O|O|HA| dA|HA| dA| | | H| H | O|O|O|O|O|O|O|O| H| | | H| H| | |
MA-. o|lo|loo|lo|loo|o|o|o|lo|o|lo|o|o|lo|loOoOdA| Al A Al A A A| A| A A HA| HA| H| HA| dA| HA| O|O|O|O|O|O|O|O|O|Oo|Oo|o|o|o|lo|Oo|dA| A Al A HA| HA| A | | | | | | | | | %
ms O|lO0O|0O|0O|l0O|0O|0O|0O|0O|0O|0O|0O|0O|0o|o|o|0o|o|o|o|lo|o|o|o|o|o|lo|o|lo|o|o|lo|HdA| A A A A A Al A HA| A| A| A A A A | A | A | A| A A A A | A | A| HA| | HA| | | | | A
me A A A A A A A A A | A A | A A A A | A | A A A A A | A | A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A | | A P
m—/ A A | A A A A A A A | A A | A A A A | A | A A A A A | A | A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A | | A
%8 OO0 OO(O|O|O| 0|0 0|0|0|O0O|OO|OOO(O|0|0|0|0|0|0O|0O|O0O|OO|OO(OO|0|0|0|0|0|0|O0O|O0O|OO(O(O|0|0|00|0|0|0O|O|Oo|Oo|o|o|olofolo|o
%9 OO0 O|OO(O|O(|O| 0|0 0|0|0|O0O|OO|OOO(O|0|0|0|0|0|0O|O0|O|OO|OO(OO|0|0|0|0|0|0|O0O|0O|OO(O(O|0|0|00|0|0|0O|0O|Oo|o|o|o|olofolo|o
NNEEEEEEEEERE R EREEE EREREEE EE RER RN E R R E R E R E R E R E EER EEE R EEERE R
A H| A | A A A A A N NN NN N[N NN NN N[N NN NN N[N N[N NN N[N N[N N NN NN N NN NN N[N NN N NN N[N N NN NN NN N NN
mo O|lH| O H|O|H|O|H|O|H| O|H|O| H| O H|O| H| O| H| O H|O| H| O| H| O H|O| H| O| H| O H|O| H| O| H| O H|O| H| O| H| O H|O| H| O| H| O| H|O| H| O| H| O| H|O| H| O| H| O|
MH_U‘I. OO Hd| H|O|O|HdA|H|O|O|HdA| H|O|O| HA[H|O| O| HA| H| OO H| H| O| O H| H|O|O| HA| H| OO H| H| O| O H| H|O|O| H| H| OO H| H| O| O| H| H|O|O| H| H| O| O| H| H| O| O| | nZ_
MH_UZ O|lo|0O|O|dA|dA|d|dH|O|O0| 0| O|HdA|HdA| A H| O| O|O| O H| H| H| H| O|O| OO H| H| HA| H| O| OO O| H| H| H| H| O| O| O| O H| H| H| H| O| O| OO H| H| H| H| O| O|O| O H| | | m
MH_US O|l0O|0O|0|0|0O|O|O|H|HdA|dA|A| HA| HA| A H| O | O| O|O| OO O|O|HA|HA| A HA| HA| HA| HA| H| O OO O| O|O| OO H| H| H| H| | | H| H| O| O| OO OO O| O | | | | | | | %
%4 O|Oo|0O|0O|0|0O|Oo|o|o|lo|o|o|o|o|ofo|Hd| Al A Al Al Al HA| A A Al A A HA| HA| A A O OO O| O|O| O OO O|O| O OO OO | | | | | | | | | | | | | | | D
ms Oo|lo|Oo|Oo|lOo|Oo|o|o|o|lo|o|lo|o|o|lo|lo|lo|o|o|o|o|o|lo|lo|o|o|lo|o|lo|lo|lo|o| | Al Al Al A A HA| A A A A A A Al A Al A A A A A A A A A A A A A A A A —U
ms Oo|Oo|o|o|o|of|o|o|o|lo|lo|lo|lo|lo|o|o|Oo|o|o|o|o|o|o|lo|lo|lo|lo|Oo|Oo|Oo|OoO|o|o|o|o|o|lo|lo|lo|lo|O|Oo|Oo|Oo|o|o|o|o|lo|o|jlo|lo|lo|lo|o|lo|lOo| ool ol ol ol ol o M
m—/ A A | A A A A A A A A A| A| A| A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A m
%8 [=llellellelleolleolleo]l o] o] feliel el el el el ol ol Jol ol ol o] o] ol Jel el el el ol ol ol ol ol ol ol o] ol feol el el ol el ol el ol ol ol ol ol ol Jol fel el el ol o] Jol fol ol ol Hol Hol Nol Nol Nl
mg [=llellellolleollo] o] o] o] ol ie]l o]l o] ol o] ol ol Jol o] o] o] o] ol Jel el el o] ol fol ol ol ol o] o] o] fol feol el e}l ol el ol ol ol ol ol o] o] o] Jol feol el o] ol o] ol ol Jol ol ol Hol o] Nol Nl
N REEEEEEEEEEEEEREEEEEEEEEREEE R EEEEERREEEE EEEEREEEEREEEEEEEEEEEEEE
Al | | A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
%O O|lH| O H|O|HA|O|H| O H| O| H|O| H| O H|O| H| O| H| O HA| O| HA| O| HA| O HA| O| H| O| H| O H| O| H| O| H| O H| O| H| O| H| O H|O| H| O| H| O H|O| H| O| H| O| H|O| H| O| H| O|
m1 O|lO|HdA| A O|O|HdA| HA| Ol O| HA| H| O| O Al H| O| O| HA| H| O| O HA| HA| O| O HA| H| O| O| HA| H| O| O HA| H| O| O H| H| O| O| H| H| OO H| H| O| O| H| H| O|O| H| H| O| O| H| H| O| O| H|
mz O|lOo|0|O|dA|dA|dA| HdA| Ol O0|O|O|HdA| HdA| A H|O| O|O| O HA| H| H| H| O|O| OO HA| H| H| H| O| OO O| HA| H| H| H| O| O| O| O H| H| H| H| O| O| OO H| H| H| H| O| O|O| O| H| H| |
MH_U_.D O|Oo|O|O|O|O|O0O|Oo|o|lo|o|o|o|o|o|o|lo|o|o|o|o|o|o|lo|o|o|o|o|o|lo|lo|o|Hd| HA| Al Al A A A A HA| HA| H| A A A A HA| H| HA| A A A A HA| H| HA| A HA| A H| | | A S
%6 Al A | A A A| A A A A A | A| A| A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
%7 [=llellellolo]jo] o] o] o] ol el o] o] o] o) ol ol Jol o] ol o] o] Jol Jol o] o] o] ol ol Jol ol ol o] o] o] fol feol o]l o] ol el ol o) ol o] ol o] o] o] ol feol ol o] ol o] ol ol ol ol fo] Jol o] Hol Nl Q
%8 [=llellelloljo]jo] o] o] o] ol o]l o] o] o] o) ol ol Jol o] ol o] o] ol Jol o] o] o] ol ol Jol ol o] o] o] o] ol feol o]l o] ol ol o] o) ol o] ol o] o] o] ol fol ol o] ol o] ol ol Jol ol Jo] fol o] Nol Nl m
mg sl elieolieolieolle] o] o] ol foliel o] o] o] o] ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol f ol ol ol ol ol ol fol ol ol ol ol el fol Jol ol ol o] o] o] Jol ol o] o] o] o] ol o] ol o] o] ol o) o) N %
R - R NN RN R R R R EEEHEE R B B E B EEE EE R R EE EEEEE R E R EEE E B R R NN R EE 4
MH_UO —HA| O H|O| H|O| H|O|H| O| H| O| H|O| H|O| H| O| H| O| H|O| H| O| H| O H|O| H| O| H| O| H|O| H| O| H| O H|O| H| O| H| O H|O| H| O| H| O| H|O| H| O| H| O| H| O| H| O| H| O| m
Mﬁ.ul O|lHd| dH|O|O|dA| dH|O|O|dA| H|O|O|HA|H|O| O|HdA| H| O| O HA| H| O|O| HA| H|O|O| HA| H| O| O H| H| O|O| H| H|O| O| H| H| OO H| H| O| O| H| H|O|O| H| H| O| O| H| H| O| O| H| m
%2 O|lO0|O|HdA| A dA| H| O O|O|O|HdA| HdA| HdA| H|O| O|O|O|H| HA|HA| H| O|O| OO H| H| HA| H| O| OO O| HA| H| H| H| O| O| O| O H| H| H| H| O| O| O O H| H| H| H| O| O| O| O| | | | _II__I—
%3 O|lOo|0o|0|0|0|O|H|dA|dA| dA| dA| dA| HdA| H|O|O|O|O| OO O|O|HA|HdA| HA| A HA| HA| A A O| O O|O|OC|O| OO H| H| H| HA| H| H| H| H| O| O| O| OO O|O| O | | | | | | | _I_-I—
MA-. oO|lo|o|o|o|o|o|o|lo|o|o|o|o|o|lo|d| Al A Al A HA| | A A A A | | | A H| O O| O| O| O|O|O| OO O|O| OO OO O] vH| | | | | | | | | | | | | | | O
ms O O0O|O0O|0O|O0O|Oo|o|o|o|o|o|o|o|o|lo|lo|o|o|o|o|o|lo|lo|o|o|o|o|o|o| OO | | | | | A A A | | | A| A A| A A | A| A| A| A| A| A| A| A A| A| A| A | | —m
me o|lo|o|o|o|o|o|o|lo|lo|lo|lo|lOo|O|Oo|O|Oo|o|o|o|o|o|lo|lo|lo|lOo|O|O|O|O|o|o|o|o|o|lo|olOo|O|O|O|O|Oo|Oo|o|o|o|o|o|lo|lo|lo|lo|o|Oo|Oo| oo oo ol ol o O
m_/ o|lo|o|o|o|o|o|o|lo|lo|lo|lo|lo|Oo|Oo|Oo|Oo|o|of|o|o|o|lo|lo|lo|lo|Oo|O|O|O|o|o|o|o|o|lo|lo|lOo|lO|O|O|O|O|Oo|o|o|o|o|o|lo|lo|lo|lo|o|Oo|Oo| oo oo ol ol o ﬁNU
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9. OUTLINE DIMENSIONS

(96.8) Outline

(89.664) Active Area

3.568

(67.248) Active Area
(78.7) Outline

s s 3 BN} | s s s 4 Detatl ©
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1S Detail D
— 9
I )
.
(8.4) Detail C
(48.4)
= 0
(0.3)

Detail A
PINT |} PIN 10
Al (0.325)
] W=(0.35)
Pitch 0.5x9=(4.5)
(5.5)
(7.1)
Detail B
Detail D PIN1 [ PIN4
Detail B
PIN 1 PIN 4
PIN 1 r.JPIN 10 (0.5)
Detail A i (0.35)
Pitch 0.5x3=(1.5)
(2.5)
o (0.3)
General Tolerance:0.5mm
Scale : NTS
Unit : mm
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ALL TECHNOLOGIES. ALL COMPETENCIES. ONE SPECIALIST.

DATA MODUL AG DATA MODUL WEIKERSHEIM GMBH
Landsberger StraBBe 322 Lindenstraf3e 8

DE-80687 Munich DE-97990 Weikersheim

Phone: +49-89-56017-0 Phone: +49-7934-101-0

More information and worldwide locations can be found at

www.data-modul.com
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