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1. Application

This data sheet applies to a color TFT LCD module, PM0O60WY?2. The module applies to OA
product, which require high quality flat panel display. If you must use in high reliability environment,

Please don’t over reliability test condition.

2. Features
. Amorphous silicon TFT LCD panel

. Pixel in RGB Vertical stripe configuration
. TTL transmission interface

3.Mechanical Specifications

Parameter Specifications Unit
Screen Size 6.0 (diagonal) inch
Display Format 800(R,G,B)*480 dot
Interface TTL RGB 24bits
Active Area 133.20(H)*73.80 (V) mm
Pixel Pitch 0.1665(H)*0.1538(V) mm
Pixel Arrangement RGB Stripe
Outline Dimension 145.50(W) x 87.80 (H) x5.40(D) (typ.) mm
Weight TBD g
Surface treatment Anti-Glare+tEWV Film
Display mode Normally white
6 o’clock

Gray scale inversion direction

[ ref to Note 13-1]
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4. Mechanical Drawing of TFT-LCD Module
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5. Input / Output Terminals
5-1) CN1 of TFT-LCD Panel
FPC Connect 60 Pins.

Pin No.| Symbol 1/0 Function Remark

1 AGND P Ground

2 AVDD P Analog Power

3 VCC P Digital Power Supply

4 RO I Red data

5 R1 I Red data

6 R2 I Red data

7 R3 I Red data

8 R4 I Red data

9 R5 I Red data

10 R6 I Red data

11 R7 1 Red data

12 G0 I Green data

13 Gl 1 Green data

14 G2 1 Green data

15 G3 I Green data

16 G4 1 Green data

17 G5 I Green data

18 G6 I Green data

19 G7 1 Green data

20 BO I Blue data

21 B1 1 Blue data

22 B2 I Blue data

23 B3 I Blue data

24 B4 I Blue data

25 B5 I Blue data

26 B6 I Blue data

27 B7 I Blue data

28 DCLK | Clock Input

29 DE I Data Enable Signal

30 HSD | Horizontal Sync Input. Negative Polarity
31 VSD I Vertical Sync Input. Negative Polarity

DE/SYNC Mode Select.
32 MODE I H:DE mode, L:SYNC mode
33 PSTB I Global Reset Pin
Standby Mode Select
34 STBYB ! H: normal operation, L: standby mode
35 SHLR | Source Right or Left Sequence Control
36 VCC P Digital Power
37 UPDN I Gate Up or Down Scan Control
38 GND P Ground
39 AGND P Ground
40 AVDD P Analog Power
41 VCOM 1 Common Voltage Input
Dithering Setting.

42 DITH I H:6bit Resolution , L: H:8bit Resolution
43 NC N NO Connection
44 NC N NQ Connection

The information contained herein is the exclusive property of E Ink Holdings Inc. and shall not be distributed, reproduced,
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45 V10 1 Gamma Voltage 10
46 V9 | Gamma Voltage 9
47 V8 I Gamma Voltage 8
48 V7 | Gamma Voltage 7
49 V6 I Gamma Voltage 6
50 V5 1 Gamma Voltage 5

51 V4 | Gamma Voltage 4
52 V3 1 Gamma Voltage 3

53 V2 | Gamma Voltage 2
54 V1 | Gamma Voltage 1

55 NC N NO Connection

56 VGH P Positive Power for TFT
57 VCC P Digital Power

58 VGL P Negative Power for TFT
59 GND P Ground

60 NC N NO Connection

Note: 1/O definition
[----Input  O----Output P----Power/Ground N----No Connection

5-2) CN2 of LED BL Connector

Pin Symbol 110 Description Remark
1 LED+ P LED Anode Red Cable
2 LED- P LED Cathode White Cable

5-3) U/D R/L Function Description

Scan Control Input ) . .
Scanning Direction
UPDN SHLR
GND VCC Up to Down, Left to Right
VCC GND Down to Up, Right to Left
GND GND Up to Down, Right to Left
VCC VCC Down to Up, Left to Right

The information contained herein is the exclusive property of E Ink Holdings Inc. and shall not be distributed, reproduced,
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6.Absolute Maximum Ratings:

AGND= GND=0V, Ta=25C

[tem Symbol Min Max Unit Remark
VCC -0.50 5.00 v
AVDD | -050 | 13.50 v
Power Voltage VGH 030 | 40.00 v
VGL | -20.00 | 030 v
VGH-VGL| -0.30 40.00 M
Operating Temperature TOPR -20.0 70.0 C
Storage Temperature TST -30.0 80.0 C
7.Electrical Characteristics
7-1)Recommended Operating Condition AGND=0V,Ta=25C
Item Symbol Min. Typ. Max. |Unit Remark
Digital Supply Voltage VCC 3.0 33 3.6 \Y
Analog Supply Voltage AVDD 9.34 9.84 10.33 \Y
Gate on Voltage VGH 17.10 19.00 22 \"
Gate off Voltage VGL -7.70 -7.00 -6.30 \Y
Common Electrode Driving Signal | VCOM 3.60 3.86 4.00 \Y (Flick must better)
Low Level Vi 0 0.3xVCC | V |R0-~R7,G0~G7,BO~B7
' 0.7V CC Vee ,DE,DCLK,HSD,VSD
Input Signal Voltage Hich Level v v ,MODE,RSTB,STBYB
1B Leve " ,SHLR,UPDN,VCOM
DITH
Output Signal Low Level Vo - 02xvee | 'V
Voltage High Level Vou | 0.8xvVCC VCC \%

Note: The value is for design stage only.
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7-2)Recommended Driving Condition for Back Light

Ta=25C
Parameter Symbol Min | TYP | MAX | Unit Remark
Supply voltage of LED backlight ViEDi-7 - TBD - \Y Note 7-1
Supply current of LED backlight Iiepi-7 - TBD | TBD | mA Note 7-2
Backlight Power Consumption Pirp - TBD | TBD \\% Note 7-1 /Note 7-3
Note 7-1 : I;gp = 20mA,Constant Current.
Note 7-2: The LED driving condition is defined for each LED module. (3LED Serial)
Input current = 140mA
Note 7-3: Prep= Viept * ItepitVieps * Iepa............. +Viep7 * ILepy
LED1 7 /I‘ /7 /I' <
P !
LED2 /’If //I' <
P 1
LED_Anode : : LED_Cathode
o o : ————a
= 2L A o
LED 7p” | |
P> e !
7-3)Power consumption
Parameter Symbol | Condition Typ. Max. |Unit| Remark
Supply Current for Gate Driver (Hi level) I Ves=-7V | TBD TBD | mA | Note 7-6
Supply Current for Gate Driver (Low level) Iee Vee= 19V TBD TBD | mA | Note 7-6
Supply Current for Source Driver (Digital) Ippi | Vbooi=3.3V| TBD TBD | mA | Note 7-6
Supply Current for Source Driver (Analog) Ipp2  |Vbp2=9.84V| TBD TBD | mA | Note 7-6
Supply Current for Gate Driver (Digital) Iec Vee=33V | TBD TBD | mA | Note 7-6
LCD Panel Power Consumption TBD TBD |mW | Note 7-4
Back Light Lamp Power Consumption TBD TBD W | Note 7-5

Note 7-4: The power consumption for back light is not included.
Note 7-5: Back light lamp power consumption is calculated by I} x V.
Note 7-6 : Test Pattern for dissipative current.
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8. Pixel Arrangement
The LCD module pixel arrangement is the stripe.

RC [B[R[C[BRIG[B, ¢ 1 e rR|G[B
R |G[B|R|G|B 2nd Line R|G|B
R (G|B| 3rd Line R|G|B
1 st Pixel 800 th Pixel
1 Pixel = [R|G |B

R B 478t Line rlc[B
R G BRIl [B]479 th Line RIG

R [Blrlc BRF|B| 430th Line R|G[B
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Input Color Data
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9. Display Color and Gray Scale Reference

Color

Black
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Cyan

Magenta] 1

Yellow
White

Red (00)JO|0[0]0]0]0|0|0J0O]0]0]0]0]0O]|O0

Red ODJO|0|0[0[0]0]O

Red (02)]0|0[0]0]0]0

Darker

!
Brighter
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Red
Red

Green

Green

Green
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!
Brighter

Green

Green

Green

Blue

Blue

Blue

Darker

Brighter
Blue

Blue

Blue

Basic

Colors

Red

Green

Blue
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10. Block Diagram

—
m
g O
6” 800 RGBX480 T [y
S1E
Y]
o

Source IC

FPC

CN1

ChN2
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11.Timing Chart
11-1)TFT-LCD Input Timing

VCC=3.3V, AVDD=9.84V, AGND=GND=0V, Ta=25C.

Parameter Symboaol Min Tvn Max Unit Conditions
DCLK Frequency Fclk - 33.3 80.0 MHz
DCLK Pulse Width Tow 40% | 50% B0% Joph
VSO Setup Time Twst g ns
vSD Hold Time Tyhd. 8 - - ns
HSD Setup Time Thst g ns
HSD Hold Time Thhd g - - ns
Data Setup Time Tdsu 8 ns | Data to DCLK
Data Hold Time Tdhd g - - ns Data to DCLK
DE Hold Time Tehd B - ns
DE Setup Time Tesu 8 - - ns
RSTE Pulse Width Trst 50 - - us

N EN N N

CLKIN Toas Tdd i
e f T / N
Piont thote X Sod rinde j‘:_ ) 4 4 Last cat
Data tn o / g )

DEN
CLKIN
R kLl S— S et COMM—T —
= J s
vSD \ l /
w“ T
HSD \ ._m_.l ; ’ ' B
A £ P
Tt te n {

Figure 11-1 Input clock and data timing waveform
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11-2)Timing Characteristic

Horizontal input timing

Parameter Symbol Value Unit Note

Horizontal display area thd 800 DCLK
Min. Typ. Max. -
DCLK frequency felk - 23 % T
1 Horizontal Line th 908 928 1010
HSD pulse width thpw 4 48 64 _ -
HSD Back Porch (Blanking) | thb 2 m o DCLK | thbithpw=53 DGLK s ed.
HSD Front Porch thip 20 40 122
Vertical input timing
Parameter Symbol - Value Unit Note
Min. | Typ. | Max
Vertical display area tvd 480 H
V8D period time tv 515 525 - H
VSD pulse width tvpw 1 3 31 H _ ,
VSD Back Porch (Blanking)| b i 2 3 H pwitvb=32H s fxed
VSD Front Porch tvip 3 13 H
A.2: DE Mode
Spec .

Parameter Symbol Wi v, Vo Unit
CLK frequency felk - 333 50 MHz
DE H period thpw-+thb+thd+thfp = th 920 1000 1010 DCLK
DE H-Display Area thd 800 DCLK
DE H-Blanking th-thd 120 200 210 DCLK
DE V period tvpw+vb+tvd+tvip 500 512 - DCLK
DE V-Display Area tvd 480 th
DE V-Blanking tv-tvd 20 32 - th

— hpw

VSD

« AL

tvb

tvip

Figure 5.1 TCON Vertical Input Timing Diagram HV
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les;ewifﬂl(hr-) |
Hso—\j U'
P T MHJWLHMT UJUWMHJU W

(HV mode )

- (0000 REORREEGE—BREERRREN- 800
-0 (1)~ G ------------ 3@ ------ cm

-6 cg:o ------ JBeeeeeEeE— 255c0c0ne cm

(DE mode
DEN
¢ HBlanking (he) Active Area (hd) *H front porch (bb);
: Totel Avea () :
Figure 5.2 TCON Horizontal input timing Diagram
Bater Standby sequence € Bxit Standby sequence
STRYB /
vsD IHEEBEEEBE ymlr IHBEEEHEE (e
1VSD 4VSh 4VRD
S(?E{EE[ (6 \ ¥ - o ] PNermal diplay
gu}t\pll:n\; Disahle _ 10VSD Enable

Figure 5.3 Enter and Exit Standby Mode Sequence
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12. Power On Sequence
VGH :
' \

f .

/i 5 AVDD .
f T y 3 \ T
O ; L\

/ [ i E o : \\ \
— 3 ,"J ' > ‘ '\ lL'\_ ' \.
/ : :," : GND=AGND=0V : : ¢t \i \

' VGL /

POWER i j \
R

'l

RGB Signal, Timing Signial

RSTE

RGE Signal ——r— < :
I ' veL :
' ; T3 . P
e o

Timing Signal

Power OFF Sequence

LED BLU : :
H T2 é < |

— f<~~-»4»t

! -

T1 -
- .:
RERSIEE Power ON Sequence

Note: T1220ms, T2220ms, T3=25ms, T4=2100ms, T525ms
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13. Optical Characteristics

13-1) Specification:

Ta=25C
Parameter Symbol Condition MIN. | TYP. | MAX.| Unit | Remarks
Horizontal 0 65 75 - deg
L 0
Viewing . (to 12 o’clock)|  CR>10 50| 60 =] e | Note 1341
Angle Vertical 0
60 70 - d
(to 60’clock) °8
Contrast Ratio CR Atoptimized | (400 | (500) | - | Note 1322
Viewing angle
Response  [Rise i 6=0° - | 20 | 30 | ms | Notel133
time Fall Tf
Brightness L 6=0°/y=0 (350) | (400) - Cd/m* | Note 13-4
Luminance Uniformity U (70) | (80) - % Note 13-5
LED life Time TBD | TBD - hrs | Note 13-6
White Chromaticity X TBD | TBD | TBD -
y TBD | TBD | TBD -
Cross Talk 0=0° - - 3.5 % Note 13-7

All the optical measurement shall be executed 30 minutes after backlight being turn-on.

The optical characteristics shall be measured in dark room (ambient illumination on panel surface

less than 1 Lux). The measuring configuration shows as following figure.

Photometer (TOPCON
BM-54 or BM-7 fast)

=

Ww Q6 -/+ Ww 006

| Field=1°
T

TFT-LCD module

I

Optical characteristics measuring configuration

The information contained herein is the exclusive property of E Ink Holdings Inc. and shall not be distributed, reproduced,
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Note 13-1: The definitions of viewing angles are as follow

Normal line )
12 o'clock direction
8=0=0°
A
GL / : /
< o
/ \(/ ’ o Ué‘ ).\\ = ,//]
P T et /S
//A' (/ EB\‘W‘ 5’,//- | / / /,J
®=180° W7 B S =00
W< | .~ ActiveArea
// / "1- / ,-/‘ //..'
7 we 4 ¢
/7 [
~ ©=270°

6 o'clock direction
Luminance at White Pattern

Note 13-2 : The definition of contrast ratio CR = -
Luminance at Black Pattern

Note 13-3: Definition of Response Time Tr and Tt:

White <« Black > | White
100%
o ) -

ssauybug

10%

N

Tt

0%

A

Ir

<
¢

Note 13-4 :Topcon BM-5A or BM-7 fast luminance meter 1°field of view is used in the testing (after
30minutes’ operation).The typical luminance value is measured at LED current 140 mA

The information contained herein is the exclusive property of E Ink Holdings Inc. and shall not be distributed, reproduced,
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Note 13-5 : The uniformity of LCD is defined as

_The Minimum Brightness of the 9 testing Points

The Maximum Brightness of the 9 testing Points

Luminance meter : BM-5A or BM-7 fast (TOPCON)
Measurement distance : 500 mm +/- 50 mm

Ambient illumination : < 1 Lux

Measuring direction : Perpendicular to the surface of module

The test pattern is white.

1/6
0 0 /AR
-/ -/ N

2/6
A A A\
&/ N N

2/6
/D) D) D)
-/ o/ -/

1/6

l\1/6 2/6 2/6 1/6/|

Note 13-6:The “LED Life time”is defined as the module brightness decrease to 50% original
Brightness that the ambient temperature is 25°C and I; pp=140mA

The information contained herein is the exclusive property of E Ink Holdings Inc. and shall not be distributed, reproduced,
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|YA-YB|  x100%
Note 13-7: Cross Talk (CTK) = YA
Y A: Brightness of Pattern A
YB: Brightness of Pattern B
Luminance meter : BM 5A or BM-7 fast (TOPCON)
Measurement distance : 500 mm +/- 50 mm
Ambient illumination : < 1 Lux
Measuring direction : Perpendicular to the surface of module

Pattern A Pattern B
(Gray Level 31) (Gray Level 31, central
black box exclusive)

— ¥
X 1/3 X
N 4

X 1/3 X \

3 113

Black
X: Measuring Point (A and B are at the same point.) (Gray Level 0)

The information contained herein is the exclusive property of E Ink Holdings Inc. and shall not be distributed, reproduced,
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14. Reliability Test
No Test Item Test Condition
1 [High Temperature Storage Test Ta=+80C, 240 hrs
2 |Low Temperature Storage Test Ta=-30"C, 240 hrs
3 |High Temperature Operation Test Ta =+70°C, 240 hrs
4  |Low Temperature Operation Test Ta=-20"C, 240 hrs
5 |High Temperature & High Humidity Test TBD
6 Thermal Cycling Test TBD

(non-operating)

C=200pF,0Q,+200V

7  |Electrostatic Discharge Test(non-operating) Ltime/each terminal
Frequency rango:10~55Hz
Stroke:1.5mm
8  |Vibration Test Sweep:10Hz~55Hz~10Hz
2 hours for each direction of X.Y.Z
(6 hours for total)
) Half Sine Wave
9 Mechanical shock
(Non Op) 100G, 6ms,+X+Y=+Z
3 times for each direction
10 |Package Drop Test Height:60cm

1 corner,3edges,6surfaces

Ta: ambient temperature
Note: The protective film must be removed before temperature test

[Criteria]

In the standard conditions, there is not display function NG issue occurred. (including : line defect ,no

image).All the cosmetic specification is judged before the reliability stress.

The information contained herein is the exclusive property of E Ink Holdings Inc. and shall not be distributed, reproduced,

or disclosed in whole or in part without prior written permission of E Ink Holdings Inc. Page:21




O E Ink Holdings Inc. PMOGOWY2

15.Packing
TBD
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