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Reflective

Color reflective LCD

2.7-inch - TXO07D200VM1AAA

This LCD modules are suitable for a wide variety of 10T products and application,
Including outdoor sports gears, medical & healthcare devices, remote controllers,

and portable devices due to key features.

Ultra-Low
Power Consumption

Long battery life with JDI's
original technology.

User-friendly I/F

SPI/ 3V Drive

LCD type
Resolution

Interface
Contrast
No. of colors
Color gamut (NTSC ratio)

Reflectance
Viewing angle (L/R/T/B, CR>2)
Backlight

1.28”

ECB, Reflective
176x176
SPI

Typ. 30:1
8 colors
23%

26%
(B0)(BS)/(E5)/(60)
Optional

Software Development Kit

19%

(TOV(70)(TON(70)

Yes

Good Outdoor Visibility

Good visibility realized by
proprietary reflective color
technology.

High Display Quality

Excellent image quality with
high color reflectance

ECEB, Reflective
G40x480

A
—
—

A

18%
(TON(TOM(TON(T0)

Yes

Open source software is available at Mbed OS site
(https://os.mbed.com/teams/JapanDisplaylnc/)
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2. RECORD OF REVISION

DATE SHEET No. SUMMARY
Jul.1417 |7B64PS 2704 4. ABSOLUTE MAXIMUM RATINGS
TX07D200VM1AAA-2 |Added :
Page 4-1/1 Item Symbol Min. Max. Unit
LED Reverse Voltage VR 5 \%
LED forward current IF 30 mA
LED Pulse Forward current IFP 100 mA
7B64PS 2709 9.4 TIMING TABLE
TX07D200VM1AAA-2 |Revised : TIMING TABLE
Page 9-4/18
7B64PS 2710 10.1 FRONT VIEW
TX07D200VM1AAA-2 |Revised : All Page
Page 10-1/1
Jun.21,18 |7B64PS 2703 3.1 DISPLAY FEATURES

TX07D200VM1AAA-3
Page 3-1/1

Revised :

Power Consumption : 0.066 W for LCD — 0.12 uW for LCD
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3. GENERAL DATA
3.1 DISPLAY FEATURES

This module is a 2.7" WQVGA of 5:3 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

TX07D200VM1AAA

Module Dimensions

66.16(W) mm x 46.23(H) mm x 7.46 max. (D) mm (include 4 pillars)

LCD Active Area 58.8(W) mm x 35.28(H) mm
Pixel Pitch 0.147(W) mm x 0.147(H) mm
Resolution 400 x 3(RGB)(W) x 240(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(1-bit RGB)

Backlight Light Emitting Diode (LED)
Weight 18g

Interface SPI ; 10 pins

Power Supply Voltage 3.3V for LCD; 9.0V for Backlight

Power Consumption

0.12 uW for LCD ; 0.18W for backlight

Feature

MIP(Memory in pixel) Reflective type LCD
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4. ABSOLUTE MAXIMUM RATINGS

Item Symbol Min. Max. Unit Remarks
Supply Voltage for Analog Vopa -0.3 3.6 Vv -
Supply Voltage for Logic Vbp -0.3 3.6 N -
Input Voltage of Logic V, Vss-0.3 3.6 \Y -
Operating Temperature Top -20 70 °C Note 1
Storage Temperature Tst -30 80 °C Note 1
LED Reverse Voltage Vr - 5 \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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Allowable Forward Current
=
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Ambient Temerature Ta ()
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Fig 4.1

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

1o r

100 ¥

B0

0

40 r

Allowable Forward Current (mA)

20 |

Ta=25T

10 100
Duty Ratio (%)

Fig 4.2

- lgp 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
Vpba 2.7 3.0 3.3 -
Analog
Vssa - 0 - -
Power Supply Voltage
Vb 2.7 3.0 3.3 Note 1
Logic V
Vss - 0 - Note 2
Hi ViH Vpp-0.1 Vbb Vpp
Input Signal Voltage Note 3
Low V||_ VSS VSS V33+O. 1
Power Supply Current - Iob - 0.04 0.05 mA 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,=25C
Item Symbol Condition Min. Typ. Max. Unit Remarks
LED Input Voltage Viep - 8.4 9 9.6 \Y Note1
LED Forward Current /
. ILep - - 10 - mA Note 2
Per Chain
LED lifetime / Per Chain - lLep=10 MmA - 50K - hrs -

Note 1: As Fig. 5.1 shown LED current is constant, V gp and I gp is many to one relationship, the above
V.ep range is defined to obtain 10 mA.

Note 2: Estimated lifetime is specified as the time to reduce 50% brightness by applying 10 mA / Per

Chain at 25°C.

Pin1 O
: 10mA
Pn20 —> 77 727
Pin 3 O———p — Pf—
Pin4 O m
mA A7 A7
Pin 5 Oi’l_ —_ _’I_
Pin6 O

Fig 5.1
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6. OPTICAL CHARACTERISTICS

For reflection mode

T,=25°C, Voo =3.0V

Rating
Item 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 - 0.505 -
Ry - 0.310 -
Gx - 0.302 -
Color Gy - 0.448 -

] 25 - Note 3
Coordinates Bx - 0.162 -
By - 0.176 -
Wx - 0.315 -
Wy - 0.340 -

NTSC ratio - 25 - 23 - % Note 4

Reflectance - 25 (10) 19 - %

oL (55) 70 -
Viewing Angle B6R (55) 70 -

25 ° Note 5
(CR>2) oT (55) 70 -
6B (55) 70 -

For transmission mode T,=25C,Vop=3.0V

Item Symbol Condition Min. Typ. Max. Unit Remark

Brightness of White B Is.=20mA - 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 pixels Black

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
@
[0)
5
ey
ks
m
90%
W hite B R B »

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
Dl |
|
Left i Right
o8 L ]
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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Light source

Measurment
equipment

4
4
4
4
4
4
4

130%
Y

LCD centerrlb'

— LCD Module I 1 .

' ' Driving Circuit

FPCside

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.

—>< 7L >
®
®
®

Photo Detector: BM-5

Field:1°|_:_| % ,,,,, ,,,,, ,,,,, !

ol
<

Distance: 500 mm 2y 3 3 3
, H O A
panel VL | 1
< x >
Fig 6.1 Fig 6.2
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7. BLOCK DIAGRAM

T
-
Active Area o
@
2.70inch (=}
(400*RGB*240) E
Pixel pitch g 5
0.049mmx0.147mm : -
-
2
Horizontal Scan
- | H-Driver |
[]
=
&
! [T IIIIIIIIIIIIAIIIHIIIIII IIIIIIHIIIII‘IIIIIIIH
{ A A .s A—’
z L —
(T S [0)] 00 M~ (o] LN <t oM ~ —
< 0 o a o o o - x
w) = W = [ o —_
sl IELIEAIE 2B 159 19| |7 ] |2

Viewing in front of a LCD panel

Note 1: Signals are SCLK, SI, SCS, EXTCOMIN, DISP and EXTMODE.
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8. RELIABILITY TESTS

3) Without condensation

Test ltem Condition
High T ¢ 1) Operating 240 h
igh Temperature 2)70°C rs
1) Operating
Low Temperature 2) -201C 240hrs
. 1) Storage
High Temperature 2)80°C 240 hrs
1) Storage
Low Temperature 2)-30°C 240 hrs
1) Operating
Heat Cycle 2)-20C~70C 240 hrs
3) 3hrs~1hr~3hrs
1) Non-Operating
Thermal Shock 2)-357C <> 85T 240 hrs
3)0.5hr< 0.5hr
. . 1) Operating 240 hrs
High Temperature & Humidity 2) 40°C & 85%RH
(Note 3)

Vibration

1) Non-Operating

2) 10~200 Hz

3) 3G

4) X, Y, and Z directions

1 hr for each direction

Mechanical Shock

1) Non-Operating

2)10 ms

3) 50G

4) £X,+Y and *Z directions

Once for each direction

ESD

2) Tip: 150 pF, 330 Q2

3) Air discharge for glass: + 1KV

4) Contact discharge for metal frame: + 1KV
5) I/F:200pF, 0 Q) , + 200V

)
)
1) Operating
)
)

1) Glass: 9 points
2) Metal frame: 8 points
(Note 4)

Note 1: Display functionalities are inspected under the conditions defined in the specification after the

reliability tests.

Note 2: The display is not guaranteed for use in corrosive gas environments.

Note 3: Under the condition of high temperature & humidity, if the temperature is higher than 40°C, the
humidity needs to be reduced as Fig. 8.1 shown.

—
(=]
S

Relative Humidity RH (

90
80
70
60
50
40
30
20
10

0

20 25 30 35 40 45 50 55 60 65 70 75 80

Temperature Ta (°C)
Fig. 8.1

Note 4: All pins of LCD interface (CN1) have been tested by + 100V contact discharge of ESD under

non-operating condition.
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9. LCD INTERFACE
9.1 INTERFACE PIN CONNECTIONS

CN1 pin assignment of LCD interface is as below:

PIN SYMBOL FUNCTION I/O REMARKS
1 SCLK Serial Clock Signal I
2 SI Serial Data Input Signal I
3 SCS Chip Select Signal I
4 EXTCOMIN COM Inversion Signal Input I
5 DISP Display ON/OFF Switching Signal I Note1
6 VDDA Power Supply for Analog P
7 VDD Power Supply for Logic P
8 EXTMODE COM Inversion Mode Select Terminal I Note2
9 VSS Logic Ground P
10 VSSA Analog Ground P

Note 1: ON/OFF signal is only for display. Data memory is kept also at the time of ON/OFF.

"H" : Data memory is displayed.

"L" : Black color is displayed with data memory kept.
Note 2: "H" : Enable EXTCOMIN signal, connect to VDD.

"L" : Enable serial input flag, connect to VSS.

CN2 pin assignment of Backlight is as below:

Pin No.

Signal

Level

Function

NC

NC

Viept

Viep-

Power Supply for LED Chain1

Viept

OO wWw|IN |~

VLED'

Power Supply for LED Chain2
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9.2 RECOMMENDED CIRCUIT

EXTMODE-=L : COM Signal Serial Input EXTMODE=H : COM Signal External Input
No symbol No. symhbol
1 SCLK 1 SCLK
2 SI 2 SI
3 8CS 3 8CS
4 | EXTCOMIN 4 | EXTCOMIN
s DISP 5 DISP
] VDDA —_— 6 VDDA
7 VDD —: 7 VDD
8 | EXIMODE 8 | EXTMODE
—: 0 VE§ _ 0 VSS
—_ 10 VSSA 10 VSSA

EXTERNAL CIRCUIT EXAMPLE

No. symbol
— 1 SCLK
C1:0.1uF/B/10V S s ST
C2: 0.1uF/B/10V 3 SCS
C3: 1.0uF/B/10V =
— 4 | EXTCOMIN
5 DISP
(1] VDDA
i 7 VDD
—-Cl —=C2 —-C3 —— § | EXTMODE
-‘l‘: -‘.lt- 0 V5§
10 VSSA
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9.3 TIMING CHART

twSCS

tr:SC:S tsSCS

X

£90%;  90%-
Sl
10% - \-10%
>———> >—i<
trSl tsS! thS! tfSl
SCLK / 90%
10% - \
n < H '
trsC frsC

EXTCOMIN

twSCLKH ttwSCLKL

thSCS  tfSCS

Fig. 9.1 SPI Timing

fEXTCOMIN

.i E. Ii l

trDISP

{fDISP

trEXTCéOI\E/HN thEXTECOMIN thXTCC;MIN
Fig. 9.2 COM Inversion and DISP Timing
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9.4 TIMING TABLE

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 50 60 - 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 trSl - - 50 ns

Sl falling time tfSl - - 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 tFEXTCOMIN - - 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.
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9.5 MODE

9.5.1 Mode Select

Mode select Unassigned bit and AG9-8 : No care, it can be H or L (L is Recommended)
MO | M1 | M2 | M3 | M4 | M5 |AGO[AGE| AGCT [AGS | AGS | AGH | AG3 [AGI | ACL | ACGD Mode
L lueE|[ L | o | - - -1 -1 - - -1 - No-Update
L L'H| L H LH | LH - - - - - - - - - - Blinking
L LH| H LH|LH|LH - - - - - - - - - - All Claar
H|(LH| L LH| LH - AGY | AGE| AGT | AGE |AGS | AH AR |AGL2 |AGL [AGD Data-Update
H LH| H LH|LH|LH - - - - - - - - - - No-Update
\ AN r
Mode (6bit) Gate Address (10bit)

Function table

MO=L or M0=HM2=H MO=H/M2=L
Mode M3 | M4 | MS Mode M3 | M4 | MS
B linking OFF L - - Ibit data input L -
Blink B lack H L L 1bit data input L H =
Blink White H H L 4bit data input H - -
Blink oy ersion H - H

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

9.5.2 Mode Chart

No Update Mode

Data Update Mode ‘

Input 4bit data
R/GB/D
D : Dummy

Input 1bit Data
BlackWhite

Data bit

Blinking ON

Data bit

White Display
)

i

Inpu:{be;]l}]}ala %| Data Update

Black Display Inversion Display
) *}

(*) Pixel memories are maintained
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9.5.3 SINGLE LINE UPDATE MODE (3BIT-DATA MODE)

| Updates data of only one specified line. ‘ Mode table

MO | M1 | M2 | M3 | M4 | M5

Wode selectperiod (Belocls) Tate Ime address select pariod (1 0clocls) Diata write period

[ Gate singlaine

Data write period Data transfer period (16clocls)

[ Cate single line Data transfar

Mode flag. Set “H”, data update mode.
M1 : COM inversion flag. In case of EXTMODE="L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, it can be “H” or “L”.
M2 : All clear flag. Set “L”, data update mode.
M3-M4 : Data-bit control flag. In 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 case of “L”, pixel is black.
In 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".

Need 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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9.5.4 MULTIPLE LINES UPDATE MODE (3bit-data mode)
Updates arbitrary multiple lines data. | Mode table

MO | M1 ] M2 | M3 [ M4 | M5

L1 S (D G G @ 15 (<15 5:), Y N
sSaK My uyuyyyuyyruurururru
Daia vridepeod ¢ Dah trmstarpaiod (16dods) "
( Gatern * Kne | Dt traster ]

MO : Mode flag. Set “H”, data update mode.
M1 : COM inversion flag. In case of EXTMODE="“L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, it can be “H” or “L”.
M2 : All clear flag. Set “L”, data update mode.
M3-M4 : Data-bit control flag. In 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 case of “L”, pixel is black.
In 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.

Need transfer period which is 6¢clocks between the gate line and the next gate line.
Need 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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9.5.5 SINGLE LINE UPDATE MODE (1bit-data mode)

| Updates data of only one specified line. ‘

*Wode selectperiod (Gelocks) i Tate Ime address select pariod (1 0clocks)

[ Gate single ine

Data write period e Data transfer period (16clocks)

[ Gate single line Data transfar

MO : Mode flag. Set “H”, data update mode.
M1 : COM inversion flag. In case of EXTMODE="L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, it can be “H” or “L".
M2 : All clear flag. Set “L”, data update mode.
M3-M4 : Data-bit control flag. In 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 case of “L”, pixel is black.
In 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".

Need 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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9.5.6 MULTIPLE LINES UPDATE MODE (1bit-data mode)

Updates arbitrary multiple lines data. ‘

MMode select period (Belocks) ate Ine address select period (1lelocls) Data write period
Gate I*Tine ]

mmy data ACPYACE (ACT YAGH ACENAGCA SAGINACGINACGLYACGDY DL 5 D2 ¥ D3 ¥ Dd :

"7 Datawriteperiod Data transfer period (Gdods) Gate Iine address select period (10clocks) Datawriteperiod

[ Gate I*[ine | Gate I~ line ]

. 1 ummy data AGIYAGEXAGT KAGHJAGE SAGA YAGIJAGIJAGLYAGOY D1 x D2 ¥ D3 ¥ Dd _
sclk [T UL T LT L L Lt
T T Datawriteperiod Data transfer period (Gdods) ate Iine address select period (1lelocls) Datawriteperiod

[ Gate (m-1F [ine Gate m* line ]

SCS” L

Data write period Data transfer period (16clocks)
[ Gate m® ine [ Data transfar ]

MO : Mode flag. Set “H”, data update mode.
M1 : COM inversion flag. In case of EXTMODE="“L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, it can be “H” or “L”.
M2 : All clear flag. Set “L”, data update mode.
M3-M4 : Data-bit control flag. In 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 case of “L”, pixel is black.
In 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.

Need transfer period which is 6¢clocks between the gate line and the next gate line.
Need 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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9.5.7 SINGLE LINE UPDATE MODE (4bit-data mode)

| Updates data of only one specified line. ‘ Mode table

Mode select period (Gelocls) Tate Ime address select period (1 0clocks) Data write period

[ ate singleine

Data write period > Data transfer period (16clocks)

[ Cate single ine Data transfer

MO : Mode flag. Set “H”, data update mode.
M1 : COM inversion flag. In case of EXTMODE="“L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, it can be “H” or “L”.
M2 : All clear flag. Set “L”, data update mode.
M3 : Data-bit control flag. In 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 case of “L”, pixel is black.
In 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".

Need 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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9.5.8 MULTIPLE LINES UPDATE MODE (4BIT-DATA MODE)

‘ Updates arbitrary multiple lines data. | Mode table

[ato [ ara [ aa2 [na [ aag [ s |
H lwm| 1 [ua | - |-

SCS_ | -

=1 | MO 1 XA 3 ME YACGDNACE NACT YACGH ACGENACY KAGI ACGI YAG] YAGD XDIE D1C ¥DIE ¥DULNDIE xDIC ¥DIE wDTUAL :
SCLK ' '

Mode selectperiod (fclocks) Cate Ene address salect period (Ielocks) Data write period -

[ Gate I*Tine |

5CS B

-] T\ ummy data AGERAGEYAGT YAGH R AGE JAGA Y AGI JAGL XAGL YAGO XDIE XD1C ¥DIB XD :

SCLK _|_|_|_|_|—|_|—J_|_|_|_|_|_|_|_|_|_|— Ny )

T 77 Datawriteperiod | Data transfer period (Gelods) CGate Ene address salact period (1 lclocls) Datawriteperiod

[ Gate 1" e Gate I* ne |

DTN ummy data AGEYAGEYAGT YAGHNAGE NAGA JAGI YAGE YAGL YAGD XDIE yD1C XDIB 0T :

SCLK _|_|_|_|_|_|_|_J_|_|_|_|_|_|_|_|_|_|_ [ Iy v

- Datawriteperiod | Data transfer period (Bcods) Gate lne address salect period (1 Oclocks) Datawriteperiod

Gate (-1 line Fate m™ Ine |

L

Data write pariod Data transfer pariod (16clocks)
[ Cate m* [Ine | Data transfer |

MO : Mode flag. Set “H”, data update mode.
M1 : COM inversion flag. In case of EXTMODE="L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, it can be “H” or “L".
M2 : All clear flag. Set “L”, data update mode.
M3 : Data-bit control flag. In 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 case of “L”, pixel is black.

In 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.

Need transfer period which is 6¢clocks between the gate line and the next gate line.
Need 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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9.5.9 NO-UPDATE MODE

Maintains memory internal data (current display). Mode table
MO | MI | M2 | M3 | M4 | Ms
L |tm| 1 |1 - B
MO | MI | M2 | M3 | M4 | MS
H [LH| H | L - -
SCS_| |
SI __An 4 30 306 )i 05 Ypummy dita \
S0 - S I ) Uy Iy ) U U U
*$ode seleciperind (Belocks) i Data transfer period (10clocls)
MO : Mode flag.
M1 : COM inversion flag. In case of EXTMODE="L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, 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 case of “L”, no-update mode and display blinking mode is terminated.
In case of “H”, display blinking mode. Refer to 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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9.5.10 ALL CLEAR MODE

Clears memory internal data and writes initial data. Mode table
Initial data is black. ao | a1 | a2 | aa | aa | us
L LH| H | LH|LH|LH
SCS_ | |
S /A ) B S G )Fmm \
SCLE | [ M ML U LML LML L L L L LT
Mode select period (Belocks) | Data transfer period (1lclocks)

MO : Mode flag. Set “L”, no-update mode.
M1 : COM inversion flag. In case of EXTMODE="L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, it can be “H” or “L".
M2 : All clear flag. Set “H”, all clear mode.
M3 : Blinking flag. In case of “L”, display blinking mode is terminated.
In case of “H”, display blinking mode. Refer to 6.9 for details.
M4-M5 : Blinking mode flag. In case of M3="H", validate.

In case of M3=“L", invalidate, 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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9.5.11 DISPLAY BLINKING COLOR MODE

Forcibly display blinking color. Mode table
Maintains memory internal data, but ignored. M0 | M1 M2 | M3 | M4 | M3
L LH| L H |[LH| L
SCS_| |
S /A ) 8 ST 8 )G \
SCLE | [ [ LML L LML L L L L L LT
" Mode selectperiod (Belocks) 7| Data transfer period (10clocks)

MO : Mode flag. Set “L”, no-update mode.
M1 : COM inversion flag. In case of EXTMODE=“L", validate.
In case of “H”, outputs COM="H".
In case of “L”, outputs COM="L".
In case of EXTMODE="H", invalidate, it can be “H” or “L".
M2 : All clear flag. Set “L”, no-update mode.
In case of “H”, all clear mode. Refer to 6.8 for details.
M3 : Blinking flag. In case of “H”, display blinking mode and forcibly display blinking color.
In case of “L”, no-update mode and display blinking mode is terminated.
M4 : Blinking color flag. Apply to display blinking color.
In case of “H”, display blinking color is white.
In case of “L”, display blinking color is black.

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
sl n A I A

SCLE _{Uiinnruuuu— - - - _Juuuri e - - i

MO="L", M2="1L", M3="L"  MO="L", N2="L", MN[3="H" MO="L", M2="1L", NI3="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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9.5.12 DISPLAY COLOR INVERSION MODE

Forcibly display color inversion. Mode table
Maintain memory internal data, but ignored. M0 | M1 M2 | M3 | M4 | M3
L LH| L H - H
SCS_| |
S /A ) 8 ST 8 )G \
SCLE | [ [ LML L LML L L L L L LT
" Mode selectperiod (Belocks) 7| Data transfer period (10clocks)

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

“Cyan” is complementally 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 | [ o L] L
st N\ o nnnME N
SCLE _[{[IUUIIHUIALI e - T g st

MO=“L”, M2="L",N3="L"  MO="L",M2="L",N3="H"  M0="L",N2=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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9.6 COM INVERSION
9.6.1 COM POLARITY SERIAL INPUT / EXTMODE = “L”

SCS_| L | L L
ST A fa e 30 - \ A e \ Aoopn e TN
COM ( X (
Note 1 o Note 1
O

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

COM polarity inversion has been changed by M1 flag statement.

Note 1 The periods of positive and negative polarity should be same length as much as possible.

9.6.2 EXTCOMIN SIGNAL / EXTMODE="H"

EXTCOMIN | | |
COM X X
Note 1 ‘ Note 1
fCOM

COM polarity inversion has been changed by the rising timing of EXTCOMIN.
COM polarity (positive or negative) is controlled by internal circuit.

Note 1 The periods of positive and negative polarity should be same length as much as possible.
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9.7 GATE LINE ADDRESS TABLE

9-17/18
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9.8 POWER SUPPLY SEQUENCR

- On sequence i Normal operation ;. Off sequence _
J1T2 T3, T4, <J5,T6,.T7
Voo/Vopa GND Note 1} Note 1
DISP GND
EXTCOMI GND Normal Operation
SCS GND Note 2 Normal Operation Note 2
SCLK/SI GND Note 2 Normal Operation Note 2

[On sequence]
T1 : Power supply rising time. (Depends on external power supply)

T2 : Pixel memory initialization. 1-tV(refer to 8.3.3) or more initialize with M2 (all clear flag) or write
black data to all pixel memories (data update).

T3 : Release time for internal latch circuits. 30usec or more

T4 : COM polarity initialization time. 30usec or more

[Normal operation]

Duration of normal operation

[Off sequence]
T5 : Pixel memory initialization. Same as T2.
T6 : COM and latch circuits initialization. 30usec or more

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

[Remark]
Vpp and Vppa should rise simultaneously or Vpp should rise first.

Vpp and Vppa should fall simultaneously or Vppa should fall first.

Note 1: It is allowed to replace T3 and T4 mutually.

In 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, need 100usec or more (200usec or less) before normal operation.
Note 2: Pixel memory initialization.

Use M2 (all clear flag : refer to the 8.4.5), or write black data to all pixel memories (refer to the
data update mode).
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10. OUTLINE DIMENSIONS
10.1 FRONT VIEW

@l ® 66.16 (LCM Outline)
g 3 60.4+0.3(Window Bezel) _ 2.88+0.3
Q| © =
| o _ 58.8(LCD A.A) || 3.68+0.3
. W V } }
) —
saZ | |
£z 3 \ |
Z| o |
3l 2lgl || \
322 || + \
SARCIRS !
g %8 || |
S N _
o
v ——>
=) =)
© ©
] v
Pin 1 Pin 1
CN2 CN1

«
]
2 56.36 +0.3 49303
L ©
MR
@
<
%
’ ©
CN1 Detail CN2 Detail
A /’EﬁmﬂF\ /
L ) )
N2 4
| 0.30.05 (Stiffener)
0.3 £0.05 (Stiffener) ~(195) | _| (13.58)

446

Remark
CN1 (10pin) : Suitable mating connector FH52-10S-0.5(SH)
CN2 (6Pin) : Suitable mating connector FH52-06S-0.5(SH)

W=0.35 +0.15

Pitch 0.5x9=4.5 +0.2

PIN 1 J PIN 10

5.5 0.2

7.1+0.2

CN1 Detail

PINT - PING

W=0.35+0.1

Pitch 0.5*5=2.5+0.15

3.5+0.2
5.1+0.2

CN2 Detail

General Tolerance:+0.5mm
Scale : NTS
Unit : mm
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11. APPEARANCE STANDARD

The appearance inspection is performed in a room around 500~1000 Ix based on the conditions as
below:

- The distance between inspector’s eyes and display is 30 cm.

- The viewing zone is defined with angle ¢ shown in Fig.11.1 The inspection should be performed
within 45° when display is shut down. The inspection should be performed within 5° when display

is power on.
LY y L
< o
ity
/
]
Fig. 11.1

11.1 THE DEFINITION OF LCD ZONE

LCD panel is divided into 2 areas as shown in Fig.11.2 for appearance specification in next section. A
zone is the LCD active area (dot area); B zone is the area between A zone and metal frame.

In terms of housing design, B zone is the recommended window area customers’ housing should be
located in.

+—— Metal frame

A

A zone

B zone
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11.2 LCD APPEARANCE SPECIFICATION

The specification as below is defined as the amount of unexpected phenomenon or material in
different zones of LCD panel. The definitions of length, width and average diameter using in the table
are shown in Fig.11.3 and Fig.11.4.

Item Criteria Applied zone
. Maximum number
Length / L(mm Width / W(mm
) g (mm) ! (mm) Acceptable
;) Eta'”_s aterial L=2.0 W=0.02 Ignored AB
) Foreign Materials L=2.0 0.03<W=0.05 4
L>2.0 0.05<W Ignored
) Maximum number
Average diameter / D(mm)
. Acceptable
Bubbles on Polarizer AB
D=0.3 2
0.3<D Ignored
Filamentous (Line shape)
. Maximum number
Length / L(mm) Width / W(mm) Ximum nu
Acceptable AB
L<2.0 W=0.05 4
L=1.0 0.05<W=0.1 2
Round (Dot shape)
Scratches on Polarizer ) Maximum number
Average diameter / D(mm)
acceptable
D=0.15 6
AB
0.15<D=0.2 4
0.2<D Ignored
In total Filamentous + Round=9
Those wiped out easily are acceptable.
Maximum number
Type
acceptable
1 dot 4
Sparkle mode 2 dots 2(sets)
In total 4
Dot-Defect 1 dot 4 AB
(Note 1) Black mode 2 dots 2(sets) '
In total 4
Sparkle mode
2 dots 2(sets
& Black mode (sets)
In total 6
KAOHSIUNG OPTO-ELECTRONICS INC. | ST 7B64PS 2711-TX07D200VM1AAA-3 PAGE | 11-2/3




| Length | - a
S
‘ —— ‘ = - ( Average diameter = anrb
Fig.11.3 Fig.11.4

Note 1: The definitions of dot defect are as below:
- The defect area of the dot must be bigger than half of a dot.

- For bright dot-defect, showing black pattern, the dot’s brightness must be over 30% brighter
than others.

- For dark dot-defect, showing white pattern, the dot’s brightness must be under 70% darker
than others.

- The definition of 1-dot-defect is the defect-dot, which is isolated and no adjacent defect-dot.

- The definition of adjacent dot is shown as Fig. 11.5.

R GBIRGB|RGB

\The dots colored in gray are adjacent to defect - dot “X".
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12. PRECAUTIONS
12.1 PRECAUTIONS of ESD

1) Before handling the display, please ensure your body has been connected to ground to avoid any
damages by ESD. Also, do not touch display’s interface directly when assembling.

2) Please remove the protection film very slowly before turning on the display to avoid generating ESD.

12.2 PRECAUTIONS of HANDLING

1) In order to keep the appearance of display in good condition, please do not rub any surfaces of the
displays by using sharp tools harder than 3H, especially touch panel, metal frame and polarizer.

2) Please do not stack the displays as this may damage the surface. In order to avoid any injuries,
please avoid touching the edge of the glass or metal frame and wore gloves during handling.

3) Touching the polarizer or terminal pins with bare hand should be avoided to prevent staining and
poor electrical contact.

4) Do not use any harmful chemicals such as acetone, toluene, and isopropyl alcohol to clean display’s
surfaces.

5) Please use soft cloth or absorbent cotton with ethanol to clean the display by gently wiping.
Moreover, when wiping the display, please wipe it by horizontal or vertical direction instead of
circling to prevent leaving scars on the display’s surface, especially polarizer.

6) Please wipe any unknown liquids immediately such as saliva, water or dew on the display to avoid
color fading or any permanent damages.

7) Maximum pressure to the surface of the display must be less than 1,96 x10* Pa. If the area of
applied pressure is less than 1cm?, the maximum pressure must be less than 1.96N.

12.3 PRECAUTIONS OF OPERATING

1) Please input signals and voltages to the displays according to the values defined in the section of
electrical characteristics to obtain the best performance. Any voltages over than absolute maximum
rating will cause permanent damages to this display. Also, any timing of the signals out of this
specification would cause unexpected performance.

2) When the display is operating at significant low temperature, the response time will be slower than it
at 25C’. In high temperature, the color will be slightly dark and blue compared to original pattern.
However, these are temperature-related phenomenon of LCD and it will not cause permanent
damages to the display when used within the operating temperature.

3) The use of screen saver or sleep mode is recommended when static images are likely for long
periods of time. This is to avoid the possibility of image sticking.

4) Spike noise can cause malfunction of the circuit. The recommended limitation of spike noise is no
bigger than + 100 mV.
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12.4 PRECAUTIONS of STORAGE
If the displays are going to be stored for years, please be aware the following notices.

1) Please store the displays in a dark room to avoid any damages from sunlight and other sources of
UV light.

2) The recommended long term storage temperature is between 10C°~35C°and 55%~75% humidity
to avoid causing bubbles between polarizer and LCD glasses, and polarizer peeling from LCD
glasses.

3) It would be better to keep the displays in the container, which is shipped from KOE, and do not
unpack it.

4) Please do not stick any labels on the display surface for a long time, especially on the polarizer.
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13. DESIGNATION of LOT MARK

1) The lot mark is showing in Fig.13.1. First 4 digits are used to represent production lot, T represented
made in Taiwan, and the last 6 digits are the serial number.

I [l [E][4] (5] (6]

T: Made in Taiwan

Week

Month

Year

Fig. 13.1

Serial number

2) The tables as below are showing what the first 4 digits of lot mark are shorted for.

Month [ Lot Mark| Month | Lot Mark
Year Lot Mark Jan. 01 Jul. 07 Week Lot Mark
2016 6 Feb. 02 Aug. 08 1~7 days 1
2017 7 Mar. 03 Sep. 09 8~14 days 2
2018 8 Apr. 04 Oct. 10 15~21 days 3
2019 9 May 05 Nov. 11 22~28 days 4
2020 0 Jun. 06 Dec. 12 29~31 days 5

3) Except letters | and O, revision number will be shown on lot mark and following letters A to Z.

4) The location of the lot mark is on the back of the display shown in Fig. 13.2.

Il

il

i

KAOHSIUNG OPTO-ELECTRONICS INC. NO.

TX07D200VM1AAA REV:A
6111T (5D) 123456
KOE MADE IN TAIWAN
Fig. 13.2
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