PRODUCT SPECIFICATION

7.0” TN TFT LCD MODULE

MODEL: YDP LCD TN 12 700 R 002

< <> Preliminary Specification
< > Finally Specification
CUSTOMER’S APPROVAL
CUSTOMER :
SIGNATURE: DATE:
APPROVED PM PD PREPARED
BY

\goz2z110z /

\20221102 /

REVIEWED REVIEWED

/ TFT

\20221102/

\20221102 /

iknitfter=-swiitch




Revision History
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2/25




Table of Contents

No. Item Page
1. GeNEral DESCIIPLON ...ttt ettt et e e e bt e e e a bt e e e et et e e ebee e e e anbeeeeenneas 4
2. MOAUIE PArameEter..........eiiiiiieee ettt ettt e e ab e e ettt e e e b e e e e a bt e e e e b e e e e nre e e e nnes 4
3. Absolute Maximum RatiNGS ........ooiiiiiiiii et n 4
B O O = = Tod (=T 4 (o PP 5
5. Backlight CharacCteriStiC .........iuuiiiiiiiii ettt e e s bt e e e et e e e sbeeeeeas 5
5.1. Backlight CharaCteriStiC ...........oouiii i 5
5.2. Backlighting CiFCUIL ...t e e s 5
6. Optical CharaCteriStiCS ... ..eii ittt ettt e e st e e s be e e e sabe e e e sbeeeean 6
6.1. OptiCal CharaCteriStICS ........ueiiiiiiiei ittt sb e e e s et e e e sbeeeeeas 6
6.2. Definition of RESPONSE TIME .....ciiiiiiiiiiii et e e 6
6.3. Definition of Contrast RAtIO .........coouuiiiiiii e s 7
6.4. Definition of VIEWING ANGIES ......oo it s 7
6.5. Definition Of COlOr APPEATANCE ........iviiiiiiiiee ettt et e e s rbee e e s sabeeeesbeeeeens 8
6.6. Definition of Surface Luminance, Uniformity and Transmittance ..........cccoccocevviiiiic e, 8
7. Block Diagram and POWET SUPPIY ......eeeiiiiiiieiiiie ettt e e e e e e enee e e e nees 9
8. Interface Pins DefiNition ..........oueiiiiiiii e s 10
1 I O 0T = T3 (=Y 1S3 1 SRR UPRRPPRIN 11
10. QUANILY ASSUFANCE ......eeieiiiiiie ittt ettt et e e bttt e s a bt e e e e b bt e e s abe e e e anbbe e e enbe e e e anbeeeeennbeeeeannes 15
L R U Ty o Yo L PSR PRPN 15
10.2. Standard for QUality TSt ........ooi i e 15
10.3. Nonconforming Analysis & DiSPOSItION .........ccoiuiiiiiiiie i 15
10.4. AGreemENt IIEIMS ...ttt st e ettt e s be e e s nnee e e anneeeas 15
10.5. Standard of the Product Visual INSPeCtioN ...........cocuiiiiiiiiii e 16
10.6. INSPection SPECIfiCAtiON .........coi i e 16
10.7. Classification Of DefECES ........oouiiii e 20
10.8. Identification/marking Criteria ...........ooouiiiiiiie e e 20
LE ORI o= ol = To L oo PP RP P 20
11. Reliability SPeCIfiCatioN .........cueiiiiii e 21
12. Precautions and WarTaANTy ............eeooiiiii ettt e e e e 22
P2 TS - | = 22
L2 o =T o Te | 1o T IR OO UPPPPPRN: 22
L B (o - To [ PRSPPI 22
12.4. Metal Pin (Apply to Products with Metal PinS) ..o 22
L O] o T=T = 111 o [PPSR 23
12.6. StAtiIC EIECIICILY ... e s 23
12.7. LIMIted WAITANTY ...ttt ettt e e e rat e e e e sabe e e e sbee e e e anbeeeeanes 23
RS T = Ted 1€ Vo 11T [ PRSP 24
O 01T T= T B = 1Y T o Vo TSP 25

3/25



1. General Description

The specification is a transmissive type color active matrix liquid crystal display (LCD) which uses
amorphous thin film transistor (TFT) as switching devices. This product is composed of a TFT-LCD panel,
driver Ics and a backlight unit.

2. Module Parameter

Features Details Unit
Display Size(Diagonal) 7.0
LCD type TNTFT
Display Mode Transmissive / Normally White
Resolution 800 RGB x 480 Pixels
View Direction 12 O'CLOCK Best Image
Gray Scale Inversion Direction | 6 O’'CLOCK
Module Outline 165(H) x 104(V) x 3.5(T) (Note1) mm
Active Area 153.84(H) x85.63(V) mm
Pixel Size 192.3 x178.4 um
Pixel Arrangement RGB Vertical stripe
Polarizer Surface Treatment Anti-glare
Display Colors 16.7M
Interface 24bits-RGB Interface
Driver IC EK79716&EK73202
With or Without Touch Panel Without -
Operating Temperature -20~70 °C
Storage Temperature -30~80 °C
Weight 128 g
Note 1: Exclusive hooks, posts, FFC/FPC tail etc.
3. Absolute Maximum Ratings
Vss=0V, Ta=25°C
Item Symbol Min. Max. Unit

Power supply voltage VDD -0.5 5.0 \%

Storage temperature Tsta -30 +80 °C

Operating temperature Top -20 +70 °C

Note 1: If Ta below 50°C, the maximal humidity is 90%RH, if Ta over 50°C, absolute humidity should be

less than 60%RH.

Note 2: The response time will be extremely slow when the operating temperature is around -10°C, and

the back ground will become darker at high temperature operating.
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4. DC Characteristics

Item Symbol Min. Typ. Max. Unit
Supply Voltage VDD 3.0 3.3 3.6 Vv
Logic Low input voltage Vi GND - 0.3*vDD Vv
Logic High input voltage ViH 0.7*vDD - VDD \Y
Low level output voltage VoL VDD-0.4 - - Y
Hight level output voltage VoL - - GND+0.4 \Y
Current Consumption Logic
All Black P Anilog lcc+ Iin - 65 - mA

5. Backlight Characteristic

5.1. Backlight Characteristic

Item Symbol Condition Min. Typ. | Max. Unit
Backlight Voltage VLED Ta=25 °C, Ir=20mA/ LED 8.4 9.6 10.2 V
Backlight Current ILED Ta=25 °C, V¢=3.2V/ LED - 180 - mA
Power dissipation PD - - 1728 - mW
LED Life Time(25 °C) - - - 30000 - Hr
Uniformity Avg - - 80 - %
Drive method Constant current
LED Configuration 27 White LEDs ( 3 LEDs in string and 9 groups in parallel)

Note: LED life time defined as follows: The final brightness is at 50% of original brightness.
The environmental conducted under ambient air flow, at Ta=25+2 °C,60%RH +5%, IF=20mA/LED.

5.2. Backlighting circuit
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6. Optical Characteristics

6.1. Optical Characteristics
Ta=25°C, VDD=3.3V

. Specification .
Item Symbol | Condition - Unit
Min. Typ. Max.
Luminance on
_ 2
TFT( If —20mA/LED) Lv Normally 800 1000 cd/m
) iewi |
B | Contrast ratio(See 7.3) CR viewing ang'e - 500 -
s - Bx = gy =0°
Response time
2 TR+TF - 25 - ms
= (See 7.2)
g e XR 0.542 | 0592 | 0.642
e
4 YR 0.277 0.327 0.377
E XG 0.295 0.345 0.395
— | Chromaticity | Green
c o YG 0.562 0.612 0.662
O | Transmissive
- XB 0.096 0.146 0.196
< (See 7.5) Blue
2 YB 0.085 0.135 0.185
x
o ) Xw 0.259 0.309 0.359
o White
Yw 0.318 0.368 0.418
o Horizont Ox+ 60 70 -
Viewing
al Ox- 60 70 -
Angle Center CR210 Deg.
] QY+ 50 60 -
(See 7.4) Vertical
Qv- 50 60 -
NTSC - 50 - %

6.2. Definition of Response Time

6.2.1. Normally Black Type (Negative)

r»
WT”ﬁﬁ mr ] - M 710
U MJL ,,,,,,,, WUL UL,,JHU
Relative | Non-selected state Selected state Non-selected state

Brightness

Tf

|

|
N
.

T
|
|
|
|
i
|
|
|
|
I
—

Tris the time it takes to change form non-selected stage with relative luminance 10%
to selected state with relative luminance 90%;

Tf is the time it takes to change from selected state with relative luminance 90% to
non-selected state with relative luminance 10%.
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Note: Measuring machine: LCD-5100
6.2.2. Normally White Type (Positive)

]
Wwﬁﬁﬁ nm— S 111 m 1
] | 11 <HUL UL,,JHU
Relative | Non-selected state i Selected state Non-selected state
Brightness

Tf

—
i

|
—

7
CNL e

Tris the time it takes to change form non-selected stage with relative luminance 90%
to selected state with relative luminance 10%;

Tf is the time it takes to change from selected state with relative luminance 10% to
non-selected state with relative luminance 90%;

Note: Measuring machine: LCD-5100 or EQUI

6.3. Definition of Contrast Ratio

Contrast is measured perpendicular to display surface in reflective and transmissive mode.
The measurement condition is:

Measuring Equipment Eldim or Equivalent
Measuring Point Diameter 3mm//1mm
Measuring Point Location Active Area centre point

A: All Pixels white
B: All Pixel black
Contrast setting Maximum

Test pattern

Definitions: CR (Contrast) = Luminance of White Pixel / Luminance of Black Pixel

6.4. Definition of Viewing Angles

MNormal

:|x::|y:ﬂ-°

12 o'clock direction
Oy+ = 90°

6 o'clock directiol
Oy = 90°

Measuring machine: LCD-5100 or EQUI

T X+ bx+ = 90°
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6.5. Definition of Color Appearance

R,G,B and W are defined by (x, y) on the IE chromaticity diagram
NTSC=area of RGB triangle/area of NTSC triangleX100%

Measuring picture: Red, Green, Blue and White (Measuring machine: BM-7)
. CIE 1.931 Chromaticity Dialgram

____________________________
_____

M0 0205 465 e 0708 X
6.6. Definition of Surface Luminance, Uniformity and Transmittance
Using the transmissive mode measurement approach, measure the white screen luminance of
the display panel and backlight.
6.6.1. Surface Luminance: Lv = average (Lp1:Lpg)

6.6.2.  Uniformity = Minimal (Le1:Lpro) / Maximal (Lp1:Lpe) * 100%
6.6.3. Transmittance = Lv on LCD / Lv on Backlight * 100%

Note: Measuring machine: BM-7

- X .
X6 X/3 C X/3 _ X6 ]
RN g S Display Area
A A
Y/6y YR R TR
tr @@
Y/3
Y Y YR A TR
) 4/ &/ \&/
Y/3
Y R TR
) 7/ 8/ &/
vy Y6y
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7. Block Diagram and Power Supply

LCD Panel ; i
! : R[7:0] G[7:0] B[7:0]
! VCOM . Data bus
i Source + Gate & |
i Driver TCON | HSYNC. VSYNC. DCLK.
i ! DEN. DISP
L : Control
7.0 inch | Signal input
800(RGB)*480 !
: .
1 i -U
i Grayscale : O
' | manipulation be/be | VDD. GND
! voltage ; Power
LED_A. LED_K
BLU R BLU
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8. Interface Pins Definition
No. Symbol Function
1 LED-K LED backlight(Cathode)
2 LED-A LED backlight(Anode)
3 GND Ground
4 VDD Power supply
5 RO Red Data
6 R1 Red Data
7 R2 Red Data
8 R3 Red Data
9 R4 Red Data
10 R5 Red Data
11 R6 Red Data
12 R7 Red Data
13 GO Green Data
14 G1 Green Data
15 G2 Green Data
16 G3 Green Data
17 G4 Green Data
18 G5 Green Data
19 G6 Green Data
20 G7 Green Data
21 BO Blue Data
22 B1 Blue Data
23 B2 Blue Data
24 B3 Blue Data
25 B4 Blue Data
26 BS Blue Data
27 B6 Blue Data
28 B7 Blue Data
29 GND Ground
30 DCLK Dot data clock
31 DISP Display on/off. DISP=1:Display on.
32 HSYNC Horizontal sync input in RGB mode(short to GND if not used)
33 VSYNC Vertical sync input in RGB mode(short to GND if not used)
34 DEN Data Enable. Active high to enable the data input bus.
35 NC No connection
36 GND Ground
37 NC(XR) No connection
38 NC(YD) No connection
39 NC(XL) No connection
40 NC(YU) No connection
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9. AC Characteristics

1) AC Characteristics

Parameter Symbol Condition Min. | Typ. | Max. | Unit
VDD Power On Slew rate Tror From 0V to 90% VDD - - 20 ms
RSTRB pulse width Trer CLKIN = 50MHz 50 - - us
CLKIN cycle time Teph - 20 - - ns
CLKIN pulse duty Tewh - 40 50 60 %
VSD setup time Tust - 8 - - ns
VSD hold time Tvhd - 8 - - ns
HSD setup time Thst - 8 - - ns
HSD hold time Thhd - 8 - - ns
Data set-up time Tdsu DRI[7:0], DG[7:0], DB[7:0] to CLKIN 8 - - ns
Data hold time Tdhd DR[7:0], DG[7:0], DB[7:0] to CLKIN 8 - - ns
DEN setup time Tesu - 8 - - ns
DEN hold time Tehd - 8 - - ns
Output stable time Tsst g:?_ufgo%?;"gzq%ﬂ ;ﬁlrtnage. - - 6 us
2) Timing Table
Parameter Symbol Condition Min. | Typ. | Max. Unit
CLKIN Freguency(Dual gate) Fck VDD = 3.3V - 29.2 46.5 MHz
CLKIN Cycle Time(Dual gate) Tclk - 22 34 - ns
CLKIN Freguency(cascade) Fclk VDD = 3.3V - 29.2 40 MHz
CLKIN Cycle Time(cascade) Tclk - 25 34 - ns
CLKIN Pulse Duty Tewh Tclk 40 50 60 %
Time from HSD to Source Output Thso - - 46 - CLKIN
Time from HSD to LD Thid - - 46 - CLKIN
Time from HSD to STV Thstv - - 2 - CLKIN
Time from HSD to CKV Thckv | - - 20 - CLKIN
Time from HSD to OEV Thoev |- - 4 - CLKIN
LD Pulse W idth Twid 10 CLKIN
CKV Puise Width Twekv | - - 66 - CLKIN
OEV Pulse Width Twoev | - - 74 - CLKIN
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3) Timing Waveform

X Lost date >7

CLKIN i
L/ N/ s
30% E 30%: 30%
i Tdsu | Tdhd
T
rau; | T it
Dtz First deta )< 2 nd data >< >C
30 r
ﬁi 30% 4
70 — i
=5U
DEM

TN S NS

sl Twhd ]
VSD —\ J/ i
3096 30%
HOS Thid ff
30 A 30% L
Thst Th
L
Input Clock and Data Timing Diagram
EED
i ot \‘-an%?‘:
— -t Thso — a Thso - '- aiad " Thso . ><i
i m%:
Tast Tast
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4) Data Input Format

Vertical input timing

T T T T T T I T~ T T T T T =TT

U U Uy U=

[

Egj
(JLIC) =]

5
(JLJL)

Horizontal input timing

sssssssss

L Uuduudoduy e dutuyurd gy uy

00080008808
S000800080,08
9000000080508

20800000 80.08

Active Area (thd)

sislsiisisisi=t

Total Area (th)
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5) Power On/Off Sequence
Power-On/Off Timing Sequence

Power on Power off

VoD —_‘/"__“"" S
AVDD ‘ / T
Fu;sn;r—a-»"'k ; N
VGL = —:\

VGH N S
VEOM

STBYB 7 \

T T T T T T T T T T T T T T T

Source Output = et ety [ -

DIMO{Output)
Enter and Exit Standby Mode Sequence
Enter Standby saqg I Exit Standby sequence
STBYB — /
: - - : e -
Source Output Hackpi) x iy e [reprre ( T Nty
DIMO (Qutputt) —v_l P wven P :
STBN (Output) i
6) Timing Characteristic
Horizontal Timing
Parameter Symbol Value Unit Note
Horizontal display area thd 800 DCLK
Min. Typ. Max
DELK requency L 282 | 202 | 465 | Wiz
1 Horizontal Line th 908 928 1088 When user use
= SYNC mode.
HSD pUlSE width thpw 1 48 87 DCLK thb+thpw=88
HSD Back Porch (Blanking) thb 87 40 1 DCLKis fixed.
HSD Front Porch thfp 20 40 200
Vertical Timing
Parameter Symbol Min. Typ. Max. Unit Note
Vertical display area tvd 480 H
VSD period time tv 517 525 712 H When user use
2 SYNC mode.
VSD pulse width tvpw 1 1 3 H tvpwHvb=32H
VSD Back Porch (Blanking) tvb 31 31 29 H is fixed.
V8D Front Porch tvfp 5 13 200 H
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10. Quality Assurance

10.1.Purpose

This standard for Quality Assurance assures the quality of LCD module products supplied to
customer.

10.2.Standard for Quality Test

10.2.1. Sampling Plan:

GB2828.1-2012

Single sampling, general inspection level .
10.2.2. Sampling Criteria:

Visual inspection: AQL 1.5

Electrical functional: AQL 0.65.
10.2.3. Reliability Test:

Detailed requirement refer to Reliability Test Specification.

10.3.Nonconforming Analysis & Disposition

10.3.1. Nonconforming analysis:
10.3.1.1. Customer should provide overall information of non-conforming sample for
their complaints.
10.3.1.2. After receipt of detailed information from customer, the analysis of
nonconforming parts usually should be finished in one week.
10.3.1.3. If cannot finish the analysis on time, customer will be notified with the
progress status.
10.3.2. Disposition of nonconforming:
10.3.2.1. Non-conforming product over PPM level will be replaced.
10.3.2.2. The cause of non-conformance will be analyzed. Corrective action will be
discussed and implemented.

10.4.Agreement ltems

Shall negotiate with customer if the following situation occurs:
10.4.1. There is any discrepancy in standard of quality assurance.
10.4.2. Additional requirement to be added in product specification.
10.4.3. Any other special problem.
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10.5.Standard of the Product Visual Inspection

10.5.1. Appearance inspection:

10.5.1.1. The inspection must be under illumination about 1000 — 1500 Ix, and the
distance of view must be at 30cm + 2cm.

10.5.1.2. The viewing angle should be 45° from the vertical line without reflection light
or follows customer's viewing angle specifications.
10.5.1.3. Definition of area: A Zone: Active Area, B Zone: Viewing Area,

Eye Eye

/

/

45° | 4K°

A zone

B zone

10.5.2. Basic principle:

10.5.2.1. A set of sample to indicate the limit of acceptable quality level must be
discussed by both us and customer when there is any dispute happened.
10.5.2.2. New item must be added on time when it is necessary.

10.6.Inspection Specification

No. Item Criteria (Unit: mm)
/\ Area
Black / White spot a Size Acc. Qty

Foreign material K J ©<0.20 Ignore

(Round type) > 0.20<@=0.50 N<3
01 Pinholes 0.50<@ 0

Stain b :
Particles inside cell.
(Minor defeCt) P= ( a+ b) /2

Distance between 2 defects should more than 5mm apart.
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. Display Area Total
Bright dot
N<2 N=<2
Note1
Dark dot N<4 N<4
02 Electrical Defect Total dot N<4 N<4
i Not visible through 5% ND
(Minor defect) Mura _ (¢ ° Note 2
filters.
Remark:
1. Bright dot caused by scratch and foreign object accords to item 1.
/ W
Black and White line L L
Scratch
03 Foreign material
(Line type)
(Minor defect) Length Width Acc. Qty
/ W = 0.1 Ignore
L =25 01 < W = 0.2 3
L>25 02 < W 0
Total 3
Distance between 2 defects should more than 3mm apart. Scratches not
viewable through the back of the display are acceptable.
04 Glass Crack

(Minor defect)

Crack is potential to enlarge, any type is not allowed.
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Glass Chipping Pad Area:
(Minor defect)

Length and Width Acc. Qty
c>3.0,b<1.0
05 c<3.0,b<1.0 3
a<Glass Thickness
Cc
b a
Glass Chipping Rear of Pad Area:
(Minor defect)
Length and Width Acc. Qty
c>3.0,b<1.0
06 c<3.0,b<1.0 2
c<3.0,b<0.5 4
a<Glass Thickness
b > ’
Glass Chipping Except Pad Area:
(Minor defect)
Length and Width Acc. Qty
c>3.0,b<1.0
07 c<3.0,b<1.0 2
: c<3.0,b<0.5
a<Glass Thickness
a Cc
Glass Corner Chipping:
(Minor defect)
Length and Width Acc. Qty
c<3.0,b<3.0 Ignore
08 a<Glass Thickness

%
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Glass Burr:
(Minor defect)

Length Acc. Qty
F<1.0 Ignore

Glass burr don’t affect assemble and module

dimension.
N
09 F
F
— |
|
FPC Defect:
(Minor defect)
10.1 Dent, pinhole width a<w/3.
10 (w: circuitry width.)
w— -—
10.2 Open circuit is unacceptable.
10.3 No oxidation, contamination and distortion.
a—i —
Diameter Acc. Qty
11 Bubble on Polarizer ¢<0.30 Ignore
(Minor defect) 0.30 <¢=0.50 N<2
0.50<¢ N=0
Diameter Acc. Qty
12 Dent on Polarizer 9<0.25 Ignore
(Minor defect) 0.25 <=<0.50 N<4
0.50<¢@ None
13.1 No rust, distortion on the Bezel.
13 Bezel
13.2 No visible fingerprints, stains or other contamination.
14.1 No distortion or contamination on PCB terminals.
14 PCB 14.2 All components on PCB must same as documented on the

BOM/component layout.
14.3 Follow IPC-A-600F.
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15 Soldering Follow IPC-A-610C standard

The below defects must be rejected.

16.1 Missing vertical / horizontal segment,
16.2 Abnormal Display.

16.3 No function or no display.

Electrical Defect
16 16.4 Current exceeds product specifications.

(Major defect)
16.5 LCD viewing angle defect.
16.6 No Backlight.

16.7 Dark Backlight.

16.8 Touch Panel no function.

Remark: LCD Panel Broken shall be rejected. Defect out of LCD viewing area is acceptable.
10.7.Classification of Defects

10.7.1. Visual defects (Except no / wrong label) are treated as minor defect and electrical
defect is major.
10.7.2. Two minor defects are equal to one maijor in lot sampling inspection.

10.8.Identification/marking criteria
Any unit with illegible / wrong /double or no marking/ label shall be rejected.
10.9.Packaging

10.9.1. There should be no damage of the outside carton box, each packaging box should
have one identical label.
10.9.2. Modules inside package box should have compliant mark.
10.9.3. All direct package materials shall offer ESD protection.
Note1: Bright dot is defined as the defective area of the dot is larger than 50% of one sub-pixel area.

s o
v
! = =] < .
| v Eye Position
i |
| I
| | 3
| T
ND Filter P | E
' S G |
|
I
HD Filter esp= i HO Filter Position
| |
L J 2 5em-3.0em
TET-LCD Panel TFT-LCD Panel

Bright dot: The bright dot size defect at black display pattern. It can be recognized by 2% transparency of
filter when the distance between eyes and panel is 350mm=+50mm.

Dark dot: Cyan, Magenta or Yellow dot size defect at white display pattern. It can be recognized by 5%
transparency of filter when the distance between eyes and panel is 350mm=+=50mm.

Note2: Mura on display which appears darker / brighter against background brightness on parts of
display area.
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11. Reliability Specification

No Item Condition Quantity Criteria
1 High Temperature Operating 70°C, 96Hrs 2 Gnggg&Z
2 Low Temperature Operating -20°C, 96Hrs 2 Gngg§3'1
3 | High Humidity Storage 50°C, 90%RH, 96Hrs 2 B/ 23153'3
4 High Temperature Storage 80°C, 96Hrs 2 nggggs.z
5 Low Temperature Storage -30°C, 96Hrs 2 GB{;§S§3'1
: -20°C, 60min~70°C, 60min, GB/T2423.22
6 Thermal Cycling Test Storage 20 cycles. 2 2012
Frequency range:10Hz~50Hz
7 Packing vibration Acceleration of gravity:5G - GB/:I'25010790.‘I4
X,Y,Z 30 min for each direction.
Air: =8KV 150pF/330 Q@ 5 times
8 Electrical Static Discharge - 2 GB/T21 71626'2
Contact: +4KV 150pF/330Q 5 times -2018
9 Drop Test Height:80 cm,1 corner, 3 edges, ] GB/T2423.8
(Packaged) 6 surfaces. -1995
Note1. No defection cosmetic and operational function allowable.

Note2. Total current Consumption should be below double of initial value
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12. Precautions and Warranty

12.1.Safety

12.1.1. The liquid crystal in the LCD is poisonous. Do not put it in your mouth. If the liquid
crystal touches your skin or clothes, wash it offimmediately using soap and water.

12.1.2. Since the liquid crystal cells are made of glass, do not apply strong impact on them.
Handle with care.

12.2.Handling

12.2.1. Reverse and use within ratings in order to keep performance and prevent damage.

12.2.2. Do not wipe the polarizer with dry cloth, as it might cause scratch. If the surface of the
LCD needs to be cleaned, wipe it swiftly with cotton or other soft cloth soaked with
petroleum IPA, do not use other chemicals.

12.3.Storage

12.3.1. Do not store the LCD module beyond the specified temperature ranges.
12.3.2. Strong light exposure causes degradation of polarizer and color filter

12.4.Metal Pin (Apply to Products with Metal Pins)

12.4.1. Pins of LCD and Backlight
12.4.1.1. Solder tip can touch and press on the tip of Pin LEAD during the soldering
12.4.1.2. Recommended Soldering Conditions
Solder Type: Sn96.3~94-Ag3.3~4.3-Cu0.4~1.1
Maximum Solder Temperature: 370C
Maximum Solder Time: 3s at the maximum temperature
Recommended Soldering Temp: 350+20°C
Typical Soldering Time: <3s
12.4.1.3. Solder Wetting

Solder Pin Lead Solder Pin Lead
Recommended Not Recommended
12.4.2. Pins of EL

12.4.2.1. Solder tip can touch and press on the tip of EL leads during soldering.
12.4.2.2. No Solder Paste on the soldering pad on the motherboard is recommended.
12.4.2.3. Recommended Soldering Conditions

Solder type: Nippon Alimit Leadfree SR-34, size 0.5mm

Recommended Solder Temperature: 270~290C

Typical Soldering Time: <2s

Minimum solder distance from EL lamp (body):2.0mm
12.4.2.4. No horizontal press on the EL leads during soldering.
12.4.2.5.180° bend EL leads three times is not allowed.
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12.4.2.6. Solder Wetting

EL pin SOLDER EL pin ~——\SOLDER
— . \ ng 2257 )
Tecs ‘ NG P(;BZ / ‘
Recommended Not Recommended

12.4.2.7. The type of the solder iron:

- e

Recommended Not Recommended
12.4.2.8. Solder Pad

y : - . Lo 7
Sl 3

12.5.0peration

12.5.1. Do not drive LCD with DC voltage

12.5.2. Response time will increase below lower temperature

12.5.3. Display may change color with different temperature

12.5.4. Mechanical disturbance during operation, such as pressing on the display area, may
cause the segments to appear “fractured”.

12.5.5. Do not connect or disconnect the LCM to or from the system when power is on.

12.5.6. Never use the LCM under abnormal condition of high temperature and high humidity.

12.5.7. Module has high frequency circuits. Sufficient suppression to the electromagnetic
interface shall be done by system manufacturers. Grounding and shielding methods
may be important to minimize the interference.

12.5.8. Do not display the fixed pattern for long time (we suggest the time not longer than one
hour) because it will develop image sticking due to the TFT structure.

12.6.Static Electricity

12.6.1. CMOS LSils are equipped in this unit, so care must be taken to avoid the
electro-static charge, by ground human body, etc.

12.6.2. The normal static prevention measures should be observed for work clothes and
benches.

12.6.3. The module should be kept into anti-static bags or other containers resistant to static
for storage.

12.7.Limited Warranty

12.7.1. Our warranty liability is limited to repair and/or replacement. We will not be
responsible for any consequential loss.

12.7.2. If possible, we suggest customer to use up all modules in six months. If the module
storage time over twelve months, we suggest that recheck it before the module be
used.

12.7.3. After the product shipped, any product quality issues must be feedback within three
months, otherwise, we will not be responsible for the subsequent or consequential
events.
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13. Packaging

TBD
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14. Outline Drawing

9 7 5 ¥ I > 7 4 7 l
INVYN 3114 NAYEd | IR0 [AIA0SddY sousaisyel Jof isnl (), siexoeIq YIew yym uoisuswip 8yl ,
oullINO _ wu /1 Wwwiz'0F aJe aouels|o} uoneoyoadsun ,
QOO O0LTTNL ADTAAX ot _WMW VW01 =6,YWOZ'VILZ=6:E paydwod oq 1SNW SHOY'L L
‘3WVYN T3AOW J1Vd | NOISHIA 1INDYID a3 (dAL) Ju/po000}:ssauybug ol
o +< VWO L/ADAL9 6/(AFT L2)9NUM: bR 6
] ° ¢ N/ 202€LMTBILL6.XT:01 JeAua'g
(1:¢) v Iv13a P A€ €:0be)j0A A|ddns Jemog /
1'0%G'02— e 9,08+~D,0¢-:2injesadwa) abei01s9
5007561 =(1-0%)XG 0d ik e g bl 0,0/+~0,02-:24nesadws) uonesadO’g
AN T o7 <, | €00FE0=M—— || HISH ol ale|B-juy//aIym [BWUION/SAISSIWSUERL ] :opow Ae|dsiq
S Rl B . i
OhJON | 68 © e MO0T0.0 9:UoialIp UoISIaAUl 8[edS Ale'¢
(@X)ON | ¢ e MOO1D.0 Zl:uondaup Buimaing
ghe % e 141.0'2:9z1s Aedsiq’L
a0 s ELNRRSETINET) e 'STLON
ONASA | €€
ONASH | ¢
dsia | ie —G0FE6'VL—— G0'0FE 0——
M10a | 0¢ ‘ » Y IvLiIa—
aNo | 6z © # 7 e or b .
8 |8 S LA e G0¥6€°02
o8 | iz © I o8
sa | o NN Al o
va | oc Py 7|l 0
ca | 72 ; Vi 3 =
28 | € ~
g9 | 22
0og | lg e LRGN
19 | 02
ww mw R XN 8"~ 3 e
vO | LI i m
€9 | 91 3 §
29 | St m
EED i 7
09 | €l I
Id | e , Z W
9d | LI w W
wm om @3 7 H3ALNIO VIHY IAILOY Iy 5
€4 | 8 A - - A i g M 53
| L I - 08.(894)008 cao
[3=] 9 ﬁ 0 M F
0o S g AO..
aan | v L S
aNo | ¢ ! g2 |8
v-a31 | ¢ I N
X-aIn I
TOSWAS | Nid 2
gorge- - (zg'08) o3
(92°2) V'V ¥8°€G 1L @
10122 9grD | AJIpop @ L9 ONINIJO Z9/2°0FL 95} =
27012 9D enss| ysdi4 Y/ €0759)
JLva | NIIS J4004d NOISIAFS A3d
9 7 o) 7 v 2 L

25/25



	1.General Description
	2.Module Parameter 
	3.Absolute Maximum Ratings 
	4.DC Characteristics 
	5.Backlight Characteristic 
	5.1.Backlight Characteristic
	5.2.Backlighting circuit

	6.Optical Characteristics
	6.1.Optical Characteristics
	6.2.Definition of Response Time
	6.2.1.Normally Black Type (Negative)
	6.2.2.Normally White Type (Positive)

	6.3. Definition of Contrast Ratio
	6.4.Definition of Viewing Angles
	6.5.Definition of Color Appearance
	6.6.Definition of Surface Luminance, Uniformity and Tr
	6.6.1.Surface Luminance: LV = average (LP1:LP9)
	6.6.2.Uniformity = Minimal (LP1:LP9) / Maximal (LP1:LP9)
	6.6.3.Transmittance = LV on LCD / LV on Backlight * 100%


	7.Block Diagram and Power Supply
	8.Interface Pins Definition
	9.AC Characteristics
	10.Quality Assurance
	10.1.Purpose
	10.2.Standard for Quality Test
	10.2.1.Sampling Plan:
	10.2.2.Sampling Criteria:
	10.2.3.Reliability Test:

	10.3.Nonconforming Analysis & Disposition 
	10.3.1.Nonconforming analysis:
	10.3.1.1.Customer should provide overall information of non
	10.3.1.2.After receipt of detailed information from custome
	10.3.1.3.If cannot finish the analysis on time, customer wi

	10.3.2.Disposition of nonconforming:
	10.3.2.1.Non-conforming product over PPM level will be repl
	10.3.2.2.The cause of non-conformance will be analyzed. Cor


	10.4.Agreement Items
	10.4.1.There is any discrepancy in standard of quality as
	10.4.2.Additional requirement to be added in product spec
	10.4.3.Any other special problem.

	10.5.Standard of the Product Visual Inspection
	10.5.1.Appearance inspection:
	10.5.1.1.The inspection must be under illumination about 10
	10.5.1.2.The viewing angle should be 45° from the vertical 
	10.5.1.3.Definition of area: A Zone: Active Area, B Zone: V

	10.5.2.Basic principle:
	10.5.2.1.A set of sample to indicate the limit of acceptabl
	10.5.2.2.New item must be added on time when it is necessar


	10.6.Inspection Specification
	10.7.Classification of Defects
	10.7.1.Visual defects (Except no / wrong label) are treat
	10.7.2.Two minor defects are equal to one major in lot sa

	10.8.Identification/marking criteria
	10.9.Packaging
	10.9.1.There should be no damage of the outside carton bo
	10.9.2.Modules inside package box should have compliant m
	10.9.3.All direct package materials shall offer ESD prote


	11.Reliability Specification
	12.Precautions and Warranty
	12.1.Safety
	12.1.1.The liquid crystal in the LCD is poisonous. Do not
	12.1.2.Since the liquid crystal cells are made of glass, 

	12.2.Handling
	12.2.1.Reverse and use within ratings in order to keep pe
	12.2.2.Do not wipe the polarizer with dry cloth, as it mi

	12.3.Storage
	12.3.1.Do not store the LCD module beyond the specified t
	12.3.2.Strong light exposure causes degradation of polari

	12.4.Metal Pin (Apply to Products with Metal Pins)
	12.4.1.Pins of LCD and Backlight
	12.4.1.1.Solder tip can touch and press on the tip of Pin L
	12.4.1.2.Recommended Soldering Conditions
	12.4.1.3.Solder Wetting

	12.4.2.Pins of EL
	12.4.2.1.Solder tip can touch and press on the tip of EL le
	12.4.2.2.No Solder Paste on the soldering pad on the mother
	12.4.2.3.Recommended Soldering Conditions
	12.4.2.4.No horizontal press on the EL leads during solderi
	12.4.2.5.180° bend EL leads three times is not allowed.
	12.4.2.6.Solder Wetting
	12.4.2.7.The type of the solder iron:
	12.4.2.8.Solder Pad


	12.5.Operation
	12.5.1.Do not drive LCD with DC voltage
	12.5.2.Response time will increase below lower temperatur
	12.5.3.Display may change color with different temperatur
	12.5.4.Mechanical disturbance during operation, such as p
	12.5.5.Do not connect or disconnect the LCM to or from th
	12.5.6.Never use the LCM under abnormal condition of high
	12.5.7.Module has high frequency circuits. Sufficient sup
	12.5.8.Do not display the fixed pattern for long time（we 

	12.6.Static Electricity
	12.6.1.CMOS LSIs are equipped in this unit, so care must 
	12.6.2.The normal static prevention measures should be ob
	12.6.3.The module should be kept into anti-static bags or

	12.7.Limited Warranty
	12.7.1.Our warranty liability is limited to repair and/or
	12.7.2.If possible, we suggest customer to use up all mod
	12.7.3.After the product shipped, any product quality iss


	13.Packaging 
	14.Outline Drawing



