KOE

TENTATIVE
JDI Group
Kaohsiung Opto-Electronics Inc.
FOR MESSRS : DATE : Jul. 8".2016
TECHNICAL DATA
Contents
No. ITEM SHEET No. PAGE
1 | COVER 7B64LTD-2531-1 1-1/1
2 | RECORD OF REVISION 7B64LTD-2531-1 2-1/1
3 | GENERAL DATA 7B64LTD-2531-1 3-1/1
4 | ABSOLUTE MAXIMUM RATINGS 7B64LTD-2531-1 4-1/1
5 | ELECTRICAL CHARACTERISTICS 7B64LTD-2531-1 5-1/1
6 | OPTICAL CHARACTERISTICS 7B64LTD-2531-1 6-1/3~3/3
7 | BLOCK DIAGRAM 7B64LTD-2531-1 7-1/1
8 | LCDINTERFACE 7B64LTD-2531-1 8-1/14~14/14
9 | OUTLINE DIMENSIONS 7B64LTD-2531-1 9-1/1
ACCEPTED BY: PROPOSED BY: Cblack Tsai
KAOHSIUNG OPTO-ELECTRONICS INC. S',*\l%E_T 7B64LTD-2531-1 PAGE | 1-111




2. RECORD OF REVISION

DATE

SHEET No.

SUMMARY

KAOHSIUNG OPTO-ELECTRONICS INC.

SHEET

7B64LTD-2531-1

PAGE

2-1/1




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 4.385 max. (D) mm (include 4 pillars)

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(1-bit)

Backlight Light Emitting Diode (LED)
Weight 52¢g

Interface SPI ; 10 pins

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

Power Consumption

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

Viewing Direction

6 O’clock

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

Item Symbol Min. Max. Unit Remarks
Supply Voltage Voo -0.3 (TBD) Y -
Input Voltage of Logic V, Vss-0.3 Vpp+0.3 V -
Operating Temperature Top -20 70 C Note 1
Storage Temperature Tst -30 80 °C Note 1
Backlight Input Voltage Vpi+ 8.4 9.6 \% -

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.
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5. ELECTRICAL CHARACTERISTICS
5.1 LCD CHARACTERISTICS

T,=25"C, Vss=0V

Item Symbol Min. Typ. Max. Unit Remarks
Vopa 2.7 3.0 3.3 -
Analog
Vssa - 0 - -
Power Supply Voltage
Voo 2.7 3.0 3.3 Note 1
Logic \%
Vss - 0 - Note 2
Input Signal Voltage Note 3
Low Vi Vss Vss Vsst+0.1
Note 1: Apply to EXTMODE = "H".
Note 2: Apply to EXTMODE = “L".
Note 3: Apply to SCLK, SI, SCS, DISP, EXTCOMIN.
5.2 BACKLIGHT CHARACTERISTICS
T,=25°C
Item Symbol Condition Min. Typ. Max. Unit | Remarks
LED Input Voltage Vieo - 8.4 9 9.6 \% Notel
LED Forward Current lLep - 17.5 25 mA Note 2
LED lifetime - lLep=17.5 mA - 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
Vi ep range is defined to obtain 17.5 mA.

Note 2: Estimated lifetime is specified as the time to reduce 50% brightness by applying 17.5 mA at

25°C.

VLED+1

VLED+ 2

Vieo-3

Viep-4

ILED

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 100 Ix, the equipment has been set for the measurements as shown in Fig
6.1 and Fig 6.3.

For transmission mode T =25°C. Voo =3.0V
Item Symbol Condition Min. Typ. Max. Unit Remarks
Brightness of White - lLep=17.5 MA - 10 - cd/m? Note 1
Brightness Uniformity - - 70 - - % Note 2
Contrast Ratio CR - - 10 - - Note 3
For reflection mode T —25°C. Voo =3.0V
Iltem Symbol Condition Min. Typ. Max. Unit Remarks
Brightness -
Reflection Ratio ) ) 34 ) % )
Contrast Ratio CR - - 13 - - Note 3
Response Time Tr+ Tf $=0°, - (TBD) - ms Note 4
NTSC Ratio - $=0°, - 11 - % -
0 x ¢=0",CR - 75 -
. 23 ¢=180",CR>2 - 80 -
Viewing Angle Degree Note 5
oy $=90,CR>2 - 70 -
oy’ 9p=270,CR>2 - 80 -
X - 0.59 -
Red
Y - 0.35 -
X - 0.43 -
Green
Color Y - 0.47 -
- $=0°,0=0° - Note 6
Chromaticity X - 0.30 -
Blue
Y - 0.36 -
X - 0.48 -
White
Y - 0.41 -
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Note 1: The brightness and reflective ratio is measured from the panel center point, P5 in Fig. 6.2, for
the typical value.

Note 2: The brightness uniformity is calculated by the equation as below:

. . . Max. Brightness - Min. Brightness
Brightness uniformity = Max. Brightness 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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Note 3: The contrast ratio is measured from the center point of the panel, P5, and defined as the
following equation:

_ Brightnessof White

CR= Brightnessof Black

Note 4: The definition of response time is shown in Fig. 6.4. The rising time is the period from 10%
brightness to 90% brightness when the data is from black to white. Oppositely, Falling time is
the period from 90% brightness rising to 10% brightness.

Black White Black
100 % L |Tr | Risingtime ~ Falingtime, ¢\
(2] -
@ 90
(]
c
=
°
@ 10
0
0
Fig 6.4
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Note 5: The definition of viewing angle is shown in Fig. 6.5. Angle ¢ is used to represent viewing
directions, for instance, ¢=270"means 6 o’clock, and ¢=0°means 3 o’clock. Moreover, angle
0 is used to represent viewing angles from axis Z toward plane XY.

The display is super wide viewing angle version; 85° viewing angle can be obtained from each

viewing direction.

$=90°
12 o'clock

z

§= Viewing angle

/

AN

ERN

X
$=180°
9 o'clock

x $=0°

3 o'clock

Fi

Y'¢=270°
6 o'clock

g 6.5

Note 6: The color chromaticity is measured from the center point of the panel, P5, as shown in Fig. 6.2.
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/. BLOCK DIAGRAM

4.4 inch LCD panel
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VLED+
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LED Driving Board

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 SCSs Chip Select Signal
4 EXTCOMIN | COM Inversion Signal Input
5 DISP Display ON/OFF Control Note 1
6 Vopa Power Supply for Analog
7 Vpp Power Supply for Logic
8 EXTMODE | COM Inversion Mode Select Terminal Note 2
9 Vss Logic Ground
10 Vssa Analog Ground

Note 1: The DISP signal is only for display. Pixel memory would not be changed.

"H": Pixel memory will be displayed.

"L": Black pattern will be displayed and pixel memory will be saved.
Note 2: "H": Enable EXTCOMIN signal, connect to Vpp.

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

CNZ2 pin assignment of Backlight is as below:

Pin No. Signal Level Function
1 Viept - Power Supply for LED
2 Vieot+ - Power Supply for LED
3 Viep- - GND
4 Viep- - GND

8.2 RECOMMENDED CIRCUIT

EXTMODE-=L : COM Signal Serial Input

EXTMODE=H : COM Signal External Input

No. Symbol No. Symbol

1 SCLK 1 SCLK

> S| > Si

3 Scs 3 sCs

4 | EXTCOMIN 4 | EXTCOMIN

5 DISP 5 DISP

6 Vopa 6 Vopa

7 Vbp 7 Vop

8 | EXTMODE T— 8 | EXTMODE
I 9 Vss 9 Vss

10 Vssa 10 Vssa
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8.3 TIMING CHART

twSCS

twSCS

rSCS  tsSCS

X

X

90% ~2

¢ & l

thscs  tfSCS

#-50%

£00%:  90%

S
10% - 10%
tSI tsS| | i P

SCLK

10%—

trSC erEC
Fig. 8.1 SPI Timing
fEXTCOMIN

EXTCOMIN

rEXTCOMIN tfEXTCOMIN twEXTCOMIN

DISP

Fig. 8.2 COM Inversion and DISP Timing
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8.4 TIMING TABLE

ltem Symbol Min. Typ. Max. Unit Remark
Frame frequency 1\% 1 - 12.15 Hz All lines data update
Clock frequency fSCLK - 1.00 2.0 MHz
Vertical cycle tVv 464.66 - 1000 msec
COM frequency fCOM 0.5 - 60.0 Hz
SCS rising time trSCS - - 50 nsec
SCS falling time tfSCS - - 50 nsec
464.66 - - usec Data update mode
SCS High width twSCSH
15.8 - - usec No update mode
SCS Low width twSCSL 6.0 - - usec
SCS settling time ts SCS 6.0 - - psec
SCS holding time thSCS 2.0 - - psec
Sl rising time trSl - - 50 nsec
Sl falling time tfSl - - 50 nsec
Sl settling time ts SI 200 450 - nsec
S| holding time thSI 250 500 - nsec
SCLK rising time trSCLK - - 50 nsec
SCLK falling time tfSCLK - - 50 nsec
SCLK High width twSCLKH 250 500 - nsec Note 1
SCLK Low width twSCLKL 250 500 - nsec Note 1
EXTCOMIN frequency fEXTCOMIN 1 - 120 Hz Note 2
EXTCOMIN rising time trEXTCOMIN - - 50 nsec
EXTCOMIN falling time tFEEXTCOMIN - - 50 nsec
EXTCOMIN High width twEXTCOMIN 2.0 - - usec
DISP rising time trDISP - - 50 nsec
DISP falling time tfDISP - - 50 nsec
Note 1: twSCLKH and twSCLKL should be approximately the same length, if possible.
Note 2: EXTCOMIN frequency should be made lower than frame frequency.
Note 3: Depends on number of vertical-lines and horizontal-lines.
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8.5 MODE

8.5.1 Mode Select

MO M1 M2 M3 M4 M5 AG9 AG8 AG7 AG6 AG5 AG4 AG3 AG2 AG1 AGO Mode
L L/H L L No Update
L L/H L H L/H L/H Blinking
L L/H H L/H L/H L/H All Clear
H L/H L LUH | LH AGY | AG8 | AG7 | AGE | AG5 | AG4 | AG3 | AG2 | AG1 | AGO | Data Update
H L/H H L/H L/H L/H No Update
Mode (6bit) Gate Line Address (10bit)
Function table
MO=L or MO=H/M2=H
Mode M3 M4 M5
B linking OFF L -
B linking Black H L
B linking White H H
B linking Inversion H -
MO=H/M2=L
Mode M3 M4 M5
3Bit Data Input L L
1Bit Data Input L H
4Bit Data Input H -
Note 1: Unassigned bit and AG9-8 : No care, it can be H or L (L is Recommended).
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8.5.2 Single line update mode (to update data for only one specified line data)

" Mode select period (Belocks) "é" Zate line address select period {10clocks) '"

Gate singlaine

Data write period Data transfer period (16clocks)
[ Cate single line Data transfar
Bit Level Description Remark
MO H Data update mode Mode flag
H When EXTMODE="L", output COM="H".
M1 L When EXTMODE="L", output COM="L". COM inversion flag
L/H | Invalid data when EXTMODE="H".
M2 Data update mode All clear flag
M3
™ Setting must be “L". Data-bit control flag
M5 L/H | Invalid data Don't care
AG9-AGO - Refer to the Gate line address table Gate line address (10bit)
n =640 (Number of horizontal line)
Data write - Input serially the pixel data in the order of Pixel memory data
Red-Green-Blue
L/H | Need transfer period which is 16clocks after the
Data transfer last data Dummy data

MO, M2 flags are cleared by SCS="L", and M3, M4 flags are cleared by DISP="L".
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8.5.3 Multiple lines update mode (to update arbitrary multiple lines data)

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

Gate I"Tine |

mmy data AGINAGEXACT X AGH {AGE fAGY YAGIYAGI Y AG] -lGD. 1E xD1C XDIB yD2E _
= Datawriteperiod " Data fransfer period (dods) " ate ine address selectpariod (Tclocks) **Datawriteperiod
[ Gate I"line I Gate 2= Iine ]
sCs™” i
ST 2 DR )DeCyDnB yummy data AT ACHACTYAGHACHACHACTHACHACTACH PR )DICY B YR _
SCL!‘E Data writeperiod | Data transler period (6dods) T Czate lne address salectperiod (1 0clocks) ** Datawriteperiod
[ Gate(mIFlne | Gate o Ine ]
L
kY
- Data writsperisd " Data transfer perisd (Teckels) I
[ Cate o line I Tata transfer |
Bit Level Description Remark
MO H Data update mode Mode flag
H When EXTMODE="L", output COM="H".
M1 L When EXTMODE="L", output COM="L". COM inversion flag
L/H | Invalid data when EXTMODE="H",
M2 Data update mode All clear flag
M3 . .
Vi Setting must be “L". Data-bit control flag
M5 L/H | Invalid data Don'’t care
AG9-AGO - Refer to the Gate line address table Gate line address (10bit)
n =640 (Number of horizontal line)
_ m=480 (Number of vertical line) _
Data write i Input serially the pixel data in the order of Pixel memory data
Red-Green-Blue
Need transfer period which is 6clocks between
Data transfer L/H | the gate line and the next gate line and 16clocks | Dummy data
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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8.5.4 No-update mode (to maintain the current memory data)

5CS_| L
Sl EEEEE Dummy data \
SCLE | [ | [ L[ LI L L L L L L Lo
*Wode selectperiod (Belocks) | Data transfer period [ 10clocls) *
Bit Level Description Remark
MO L/H | Set“L” or “H" to both MO and M2 Mode flag
H When EXTMODE="L", outputs COM="H".
M1 L When EXTMODE="L", outputs COM="L". COM inversion flag
L/H | Invalid data when EXTMODE="H",
M2 L/H | Set“L” or “"H” to both MO and M2. All clear flag
L No-update mode and blinking mode is terminated
M3 — - Blinking flag
H Blinking mode. Refer to the 8.5.6 for detalils.
M4 ,
L/H | Invalid data -
M5
Data transfer L/H | Need transfer period which is 10clocks Dummy data

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

8.5.5 All clear mode (to clear memory data and write black pattern as initial)

SCS_| L
Sl /Mo XMt XMz Xm3 Xma Xms XDummy data \
SLCTH G 1 W Oy gy y
“Mode select period (6clocks) " Data transfer period {10clocks) >
Bit Level Description Remark
MO L No-update mode Mode flag
H When EXTMODE="L", outputs COM="H"
M1 L When EXTMODE="L", outputs COM="L" COM inversion flag
L/H | Invalidate when EXTMODE="H",
M2 H all clear mode All clear flag
Blinking mode is terminated.
M3 Blinking flag
H Blinking mode. Refer to the 8.5.6 for details.
M4 Valid data when M3="H" o
L/H _ Blinking mode flag
M5 Invalid data when M3="L"
Data transfer L/H | Need transfer period which is 10clocks Dummy data

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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8.5.6 Blinking mode (to display black or white pattern without updating memory data)

5CS_| L
SI E--EEEE Dummy data \'
SCLE | [ | [ L[ LI L L L e L L Lo
*Mode selectperiod (Blocks) Data transfer period (10ckocks)
Bit Level Description Remark
MO L No-update mode Mode flag.
H When EXTMODE="L", outputs COM="H".
M1 L When EXTMODE="L", outputs COM="L". COM inversion flag.
L/H | Invalidate when EXTMODE="H",
M2 L No-update mode All clear flag
H All clear mode,refer to the 8.5.5
L No-update mode and blinking mode is terminated
M3 Blinking flag
H Blinking mode and display blinking color
L Blinking color is black o
M4 . - - Blinking color flag
H Blinking color is white
M5 L Blinking color mode. Blinking inversion flag
Data transfer L/H | Need transfer period which is 10clocks Dummy data

MO, M2 flags are cleared by SCS="L", and M3-M5 flags are cleared by DISP="L".

SCS | L____] L____ L
sl n AYAR A
SCLK _ UL L - - T I
MO="L", M2="L", M3="L" MO="L", M2="L", M3="H" MO="L", M2="L", M3="L"
Normal display Display blinking mode Normal display

I l o I I

Blink display to alternate between normal display and display blinking mode.
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8.5.7 Display color inversion mode (to display inversed pattern without updating memory data)

SC8_| L

SI _:l‘l.ll‘:ll‘:l‘_-':l?ll?l \

SCLE | [ | L Lo

*Wode selectpeniod (Belocls) Y Tata transfer period (1lclocls) *
Bit Level Description Remark
MO L No-update mode Mode flag
H When EXTMODE="L", outputs COM="H".

M1 L When EXTMODE="L", outputs COM="L". COM inversion flag

L/H | Invalidate when EXTMODE="H",

L No-update mode
M2 All clear flag
H All clear mode,refer to the 8.5.5
L No-update mode and blinking mode is terminated
M3 Blinking flag
H Blinking mode and display color inversion
Invalidate when M5="H" o
M4 L/H Blinking color flag
refer to the 8.5.6 when M5="L"
M5 H Color inverted Color inversion flag
Data transfer L/H | Need transfer period which is 10clocks Dummy data

MO, M2 flags are cleared by SCS="L", and M3,M5 flags are cleared by DISP="L".

SCS | — NP S L
Sl A AVAWA A
SCLK _ MU - _TUtUrnuiruirin - - _JUUUriiimn_
MO="L", M2="L", M3="L" MO="L", M2="L", M3="H" MO="L", M2="L", M3="L"
Normal display Display color inversion mode Normal display

.] .]

Blink display to alternate between normal display and display blinking mode.
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8.6 COM INVERSION
There are two types of inputs.

8.6.1. COM polarity serial input / EXTMODE="L"

5CS_ [ [ L
SI - \ A An \ ARy TN
COM ( b 4

‘ ey @Ay *

* TCOM

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.

8.6.2 EXTCOMIN signal / EXTMODE="H"
In case of EXTCOMIN input when the SCS signal is “H”

EXTCOMIN el ] M

COM X

.‘r.

(*7-2) T (*7-2)

Note 1. COM polarity inversion has been changed by the falling timing of SCS. 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.

In case of EXTCOMIN input when the SCS signal is “L”

SCS_| | [ l .
EXTCOMIN ] ] ]
COM

< {Note 3) e Note 3) >

< fCOM g

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

Note 3: The periods of positive and negative polarity should be same length as much as possible
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8.7 PIXEL MEMORY ADDRESS MAP
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8.8 GATE LINE ADDRESS TABLE
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8.9 POWER SUPPLY SEQUENCR

: On sequence . Normal operation . Off sequence
I TL T2 ;T3 ; T4 LTS . T6 : T7 |

VDD/VDDA TTENTEY

DISP GND | ‘ '

EXTCOMIN GND Normal Operation

SCS GND (*4-4) | Normal Operation (*4-4)
SCLK/SI GND (*4-4) Normal Operation (*4-4)

[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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9. OUTLINE DIMENSIONS

9.1 FRONT VIEW
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