ELECTRONIC

ASSEMBLY
EPD E-PAPER DISPLAY new display design

7-SEGMENT DIRECT DRIVE

Dimension 40.4x59.9(75)x0.7 mm

FEATURES

* E-PAPER DISPLAY, 7-SEGMENT
* FOR WATCH

* FLEXIBLE PLASTIC MATERIAL

* ZERO POWER

* DIRECT DRIVE VIA EXTERNAL HI-V DRIVER
* DRIVING VOLTAGE 15~30V

* FFC CONNECTION WITH 38 PINS

* T, 0.+50°C

ORDERING CODE
EPD E-PAPER SEGMENT DISPLAY EA EPA11012
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EA EPA11012 new display design
Specification of EPD Module Type
Item No.: EA EPA11012
1. General Description
e Segmental O-paper watch display module.
e Power Supply: +15.0V.
e No backlight.
2. Mechanical Specifications
The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.
Table 1
Parameter Specifications Unit
Outline dimensions 40.4(L) x 75.0(W) x 0.70MAX(H) mm
Viewing area (E-INK) | 34.33(L) x 51.89(W) mm
Display format Segment dots
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3. Interface signals

Table 2
Pin No. Symbol Description
1-36 S1~836 SEGMENT
37 B Background for E-PAPER
(Background) & )
38 VCOM COM.
4 Environmental Condition
Table 4
Operating Storage
Item Temperature Temperature Remark
(Topr) (Tstg)
Min. Max. Min. Max.
Ambient Temperature B +50°C | -20°C | +70°C |Dry

5. Electrical Specifications
5.1  Typical Electrical Characteristics

At Ta =25 °C, VDD =3.0£0.1V, VSS=0V.

Table 5
Parameter Symbol Conditions Min. Typ. Max. [Unit
Supply voltage (EPD) | VEPD - 15.0 30.0 V
Supp.ly Current DD i ) i -
(Logic)
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5.2 EPD driving waveform
T'wo-voltage Levels Output
" S (kg S0 0ms
Start End
i
SEG1
White Black
[0
T T2 T3|T4 | T5|T6 | T7
SEGZ
Black Black
o
.
SEG3
W hite White
(1Y
SEG4
Black White
[
VCOM
(1A% |
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6. Quality Units

6.1.0 Purpose
This standard for quality assurance should define the quality of LCD module products to customer by
ELECTRONIC ASSEMBLY GmbH

6.2.0 Scope
This document defines general provisions as well as inspection standards for LCD module supplied by
ELECTRONIC ASSEMBLY, except of those with special requirements from customer.
6.3.0 Definition
6.3.1 Definition of area
A Zone: Active area.
B Zone: Viewing area.
C Zone: Outside Viewing area.

,,,,, 77

ST LTI RV TV TET TPV T

6.3.2 Definition of size
Large size(L):1~6 pcs LCD screens are cut out of from each 14" x16" motherglass.
Middle size(M):7~99 pcs LCD screens are cut out of from each 14" x16" unit motherglass.
Small size(S):> 99 pcs LCD screens are cut out of from each 14" x16” unit motherglass.
6.4.0 Quality Specification
6.4.1 Conditions of Inspection
6.4.1.1 Tests should be conducted under the following conditions:
Ambient temperature: 22+5C.
Ambient humidity: 65+20%RH.
Function Test:
With fluorescent lamps, the light should be under 200Lux, the product should be inspected with 30cm to
LCD surface; Viewing direction for inspection is 45° from the product’s view angle;
Cosmetic Inspection:

With fluorescent lamps, the light should be 600~800Lux, the product should be inspected with 30cm to
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LCD surface;

Fluorescent
Lamps

EyesA
30cm

=

[
LCD

100cm

6.4.1.2 When test the model of transmissive product must add the reflective plate.
6.4.2 Sampling plan
Unless otherwise agreed in written, the sampling inspection shall be applied to the incoming inspection of
customer.
L Lot size: Quantity of shipment lot per model.
[ Sampling type: Normal inspection, single sampling.
LD Sampling Level: Level 11
L Sampling table: GB/T2828.1. (GB-national standard of China.)

6.4.3 Classification of defects and Acceptable quality level
Defects and classified as either a major or minor defect defined as bellows:
LH Major defect: It is a defect that is likely to result in failure or to reduce materially the usability of thd
product for the intended function.
L Minor defect: It is a defect that will not result in functioning problem with deviation classified.

The AQL for major and minor defects is defined as follows:

Partition Definition AQL
Major defect Functional defective as product. 0.4
6.4.4 Applicable instrument
2 LCD module tester.
L Multi-meter.
) Caliper.
2 Defect size filming standard.
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6.4.5 Inspection quality criterion
6.4.5.1 Function Inspection :
Content | Item Inspection list and Standard Defect
1 LCD cross talk; Maj.
2 | Segment missing, line missing, Maj.
3 | Display uniformity not good.; Maj.
4 | No display or display error; Maj.
Pattern deformation: segment fatter or smaller.;
Accept if ¢ or d<1/4—1/5W; or refer to the defect specimen.
W= Segment width
Accept if | a-b | <1 /4a; or refer to the defect specimen.
a= Segment width
5 LT Min.
’ -,
«
H. — s e D
Pinholes: black spot/ white spot at activated state.
Product Type Defect Size | Accept Qt’y
) Large Size Within 1m inspection, the defect is unobvious and
Display g not get bigger when display;
D<0.15 Ignorance
Middle Si 0.15<D=<0.25 3
1adie size 0.25<D<0.35 1
0.35<D 0
D<0.15 Ignorance
0.15<D<0.25 2 ¢
6 . = Min.
Small Bize 0.25<D<0.3 1
0.3<D 0
1. For the dot pattern: accept if the area of defect is less than or equal to
half of one lattice’s.
2. Only allow one defect in one segment.
3.The nearest distance allowed between two pinholes is 20mm.
o
= :I{-_ - f
. = L i
7 D=(X+Y)2 - =
7 | When character displays, the background is deeper or lighter than simple. Min.
8 | The color of character is lighter than sample; Min.
Back-light | 9 | The light die is death; Maj.
10 | When working, the light is flashing; Maj.
11 | The backlight does not work or the color is wrong; Maj.
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12 | When working, the obvious gridding is visual; Min
The uniformity inspection:
As followed picture, we use the 5-points test method to confirm the
uniformity, the standard is: Min/Max>70%;
Average both length and width to 6 parts, and test points as
followed( green points ):
|=1/6L [=1/3L
« > « >
13 + I o $ w=1i6W Min
b4 &
()
W /
3
P () —
! u U ‘ w="1/23WY
L
14 | The product model does not match the specification; Maj.
Others 15 | LCD view angle does not match the specification; Maj.
16 | The color is obviously different; Min
6.4.5.2 Final Assembly cosmetic inspection
Content | Item Inspection list and Standard Defect
) The product structure should match the specification. It can not be titled or Mai
loosed; J.
2 | The silica gel of LCD can not be over the upper polarizer; Maj.
3 When heating, the touch area of PAD/ ITO between two parts should Mai
be = 1/2w (eg: FFC to PCB; FEC to FFC) J-
Final 4 | The product holder is tilted(can not be assembled) or cracked; Maj.
Assembly 5 Polarizer scalded: the protect film can not be torn off or can be seen in Mai
cosmetic view area; J
inspection | 6 | The size of LCM does not match the drawing; Maj.
7 | The height of silica gel can not be over the upper polarizer; Min
8 | The tape should not be missing; Min
9 The label should follow the specification, and should be sticked in right Min
position and can not be missing;
10 | The label can be scanned, and the ink can not be off easily; Min
6.4.5.3 LCD cosmetic inspection:
Content | Item Inspection list and Standard Defect
L 1 Crack on LCD: not accept; Maj.
C 2 | LCD rainbow;( compare with the sample) Min
D 3 | The spot in LCD: Min
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(1)Zone A:
Product Type Defect Size | Accept Qt’y
o . Within Im inspection, the defect is unobvious
Positive Large Size : . i
and not get bigger when display;
D<0.15 Ignorance
Positive Middle Size 0.15<D=<0.25 3
0.25<D<0.35 1
D<0.15 Ignorance
. , 0.15<D<0.25 2
Positive Small Size 0.25<D<0.3 0
D>0.3 0
D<0.15 Ignorance
. _ 0.15<D<0.3 4
Negative Large Size 03<D=<05 1
D>0.5 0
D<0.15 Ignorance
Negative Middle Size 0.15<D=<0.3 3
D>03 0
D<0.15 Ignorance
Negative Small Size 0.15<D=<0.25 3
D>0.25 0
@)Zone B: the defect size is 1.5 times than Zone A
(3)Zone C: Ignore the spot defect;
The distance between two defect should longer than 20mm;
O~
—» X
D=(X+Y)/2
4 | The scratch / line defect on LCD or polarizer Min
(1)Zone A:
Product Type Defect Width | Defect Length |  Accept Qt’y
Positive Large | Within Im inspection, the defect is unobvious and not
Size get bigger when display;
W<0.02 / Ignorance
0.02<W=0.03 L<4 2
Positive Middle | 0.02<W<0.03 >4 0
Size 0.03<W=0.05 [.=<3 2
0.03<W=0.05 L>3 0
W> 0.05 / Same as the spot
Positive Small W=0.02 / Ignorance
Size 0.02<W=<0.03 L=4 2
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0.02<W=<0.03 >4 0
0.03<W=0.05 L=2 2
0.03 <W=0.05 [>2 0
W> 0.05 / Same as the spot
W=0.02 / Ignorance
0.02<<W=0.03 L<5 3
Negative Large | 0.02<W=0.03 [>5 0
Size 0.03<W=0.05 L<4 2
0.03 <W=0.05 L>4 0
W> 0.05 / Same as the spot
W=0.02 / Ignorance
0.02<W=<0.03 L<4 2
Negative Middle | 0.02<<W=0.03 >4 0
Size 0.03<<W=0.05 | E 2
0.03<<W=0.05 =2 0
W> 0.05 / Same as the spot
W=0.02 / Ignorance
0.02<W=0.03 L<3 2
Negative Small | 0.02<<W=0.03 >3 0
Size 0.03<W=0.05 L<2 1
0.03<W=0.05 L>2 0
W> 0.05 / Same as the spot

2)Zone B: the defect size is 1.5 times than Zone A;

(3Zone C: Ignore the spot defect;

The distance between two defect should longer than 20mm;

i

Chipped glass on corner:
D elect ' . >
i,
<IN
o ¢ // \x , Min
- Y -. > - ' \ 1 4
5 - -
ITO side Others
Zone a b c Acc Qt’y
. a<5mm(L>5mm) b<W c<T 3
ITO side Min
a<L(L<5mm) b<W c<T 3
Others not exceed 1/2 width of seal c=T 3
6 | Glass chip on edge Min
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N .
N, ¢ 3 '\‘ , e N\ % g
! ! X WA
N N\ ! o ‘ :
Y i » P
\\:‘- % }
ITO touch side ITO back side Others
Zone a b C Acc Qt’y
o
ITO touch a<3mm(and 001 ?T(T s
side(COG | not exceed 4 b<W/5 <T- Tn;](])])’,’
and TAB) | ITO terminal €= (m_) Lt
S e
not exceed 4 b=W/4 c<T
COG and ITO terminal
TAB) ermina
ITO back c3/4T(T >
: 0.7mm)
& < ;
Zlgg(fAOB(_;l a<3mm b<1/4W ¢<T(T<0.7m Min
m)
ITO back
side(except
COG and a<Smm b<1/3W C<T
TAB)
Not exceed
Others a<Smm 1/2 width of ¢<T 3
seal
Extended crack inspector shall attempt to remove the chip with tweezers,
re-evaluate if the remaining defect is still a crack or a chip:
b<1/4W, accept Qt’y: 2 ;
7 1o«
¥
C 8 | The silica gel is missing; Maj.
0 9 The FPC is open, short; Maj.
G The protection for COG ITO: ITO should be fully cover with silica gel
and the height of silica should not over the LCD upper side, and the width
10 | should not overrun the side of LCD;(If there is special command, follow Min.
it)
No dust or foreign in this zone;
11 The gobo tape should totally cover IC; Min
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The bubble under tape should less than 0.5mm;
12 | Missing the gobo tape/ silica gel/ protect tape etc. Min.
13 Bubble under polarizer: Min
Zone A: it is visual at 30cm inspection; Zone B: ignorance; )
Polarizer The size or position of polarizer can not match the drawing;
14 | It should cover the view zone and can not exceed the edge of LCD or Min.
cover the ITO;
15 | The silk is discontinuous; Min.
16 | Burr: Reject if the thick or thin is more than 1/4W Min.
Silk 17 | Spot/ pinhole: same as the spec of LCD pinhole; Min.
18 | Reject if the thick or thin is more than 1/2W. (W: normal width) Min.
19 The width of silk is not uniformity: Min
Reject when Wmax—Wmin>1/3W. )
20 | Wrong assembly direction of LCD; Maj.
Others 21 | LC leakage; Maj.
22 | Finger prints/ dirty on LCD surface; Min.
6.4.5.3 PCBA Cosmetic Inspection
Content | Item Inspection list and Standard Defect
1 | The connecting finger of COB can not be leaked outside; Mayj
2 | The pinholes is deep to IC: not accept; Maj.
3 The surface of COB can not be scratched:; Min.
P 4 The diameter of pinholes on Cob surface should be under 0.2mm; Mi
. . in.
C And there is no foreign;
B 5 | The height of COB should match the specification; Min.
A 6 | The glue should be inside of PCB silk-circle; Min.
If there is some tin remained at the screw hole, it should be removed to :
7 N . Min.
make the hole surface smooth:
8 | The solder standard: IPC-610D; /
6.4.5.4 Bezel Inspection
Content | Item Inspection list and Standard Defect
1 | The material, surface processing, color should match the specification; Maj.
2 The holder of bezel is cracked; Maj.
3 | Wrong twist direction; Maj.
4 The bezel should not be oxydic, bended, deformed, finger prints, oil, dirty Maj
Bezel ete... ]
5 The bezel can not be scratched to the inner material; Min.
6 | The burr can not exceed into view area; Min.
The angle of holder should be 30°~70°;If the copper is shaved, it should :
7 Min.
be cleaned;
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6.4.5.5 Connector Inspection

Content | Item Inspection list and Standard Defect
| The pin should not be oxydic, dirty, bended, cracked; Maj.
2 | TCP IC broken or torn off from LCD; Maj.
TCP/EPC 3 | FPC/TCP broken ( The circuit is broken ) Mayj.
4 The holder board should be sticked closely and the size should match the Min
specification; )
5 FPC/TCP broken ( The circuit is OK ) Min.
6 | Heat Seal Connector broken ( The circuit is broken ); Maj.
Silica gel is missing;
7 | (If there is no special request from customer, the connecting area should Maj.

be project by silica gel)
Heat Seal: foreign or bubble: the connecting area should be under=1/2
ITO ( But if it make the surface not smooth, it is not accept )

IR

_f o sl — ) [ I f

LTI

Heat position not perfect matched:
<1/3W,h<1/4H: accept

Heat Seal h*‘&—n’ l— e | ¥ H:

Connector '}'W }

Not horizontal: | h2-h1 | <1/8H: accept;

1. Test the force of pulling the heat seal connector instantly; It should be >

9 | 500g.f/cm xL (L: the length of connecting, CM); Maj.

2.After tearing, 70% of heal seal connector remains on every ITO of

LCD;
10 | Heat Seal Connector broken ( The circuit is OK ); Min.
11 | Heat Seal Connector is dirty: Min.
Connector 12 Conne?ctgr i's loose; Maj:.
(Pin) 13 | The pin is tilted, and can not be assembled; Maj.
14 | Connector is broken, and can not be assembled: Maj.
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6.4.5.6 Others
Content | Item Inspection list and Standard Defect
1 The size should match the specification; Maj.
Back-light 2 Back-light is broken or cracked, bended; Maj.
3 | The standard of spots/ scratches is the same as LCD; Min.
5 | According the drawing and sample, check all the glue is OK or not; Maj.
Glue 6 | The quantity of glue is not enough; Min.
7 | The color of glue does not match the BOM or sample; Maj.

6.4.5.7 Special Commands from Customer
If there is some standard need to be discussed or some special command, it should be confirmed by both
customer and ELECTRONIC ASSEMBLY.
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6.5.0 Reliability

The LCD module should not fail the following reliability test.

(Package state)

ITEM Condition Criterion
_ 5 1.Total current
High temperature +50C consumption should be
Gpsiation 8h below double of initial
value.
Low temperature 0C 2.Cosmetic defects should not bg
operation 8h happened.
40°C
Storage 93%RH
Humidity 24h
40°C
Operation 93%RH
8h
High temperature +70°C
storage 10h
Low temperature -20C
storage 10h
Thermal shock 0C—+50C
storage 60min—60min
5 cycle
N 50Hz
Vibration 8 T

30min in each direction (X, Y, Z).

Falling test
(Packaged state)

Weight = 15kg; Falling height: 80cm.
Weight < 15kg; Falling height: 100cm.
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6.6.Quality Assurance

6.6.1 ELECTRONIC ASSEMBLY will only replace or repair any of its LCD which is found defective electrically
or visually when inspected in accordance with the LCM specification, for a period of one year from the date of|
shipment. Confirmation of such date shall be based on freight documents.
No warranty can be granted if any of the precautions stated in handing LCD and LCD Modules above have
been disregarded.

6.6.2 In returning the LCD and LCD Modules, they must be properly packaged and there should be detailed
description of the failures or defects. Broken glass, scratches on polarizers, mechanical damages as well as
defects that are caused by accelerated environmental tests are excluded from warranty.

6.7. Precautions in Use of LCM

6.7.1 Handling of LCM

6.7.1.1 Don’t give external shock.

6.7.1.2 Liquid crystal is chemical hazardous substance. Once the liquid crystal inside it leaks out, be sure not
to get any in your mouth. If the liquid is adhered your skin or clothes etc, wash it off using soap and water
thoroughly and immediately.

6.7.1.3 Don’t apply excessive force on the display surface.

6.7.1.4 Don’t scratch and dirty polarizer of covering the display surface of the LCD module.

6.7.1.5 In order to prevent static electricity from destructing, be sure to ware gauntlet that is tested up to
grade.

6.7.2. Storage

6.7.2.1 Store in dark places and do not expose to sunlight or fluorescent light. Keep the temperature between
0°C and 40°C and the humidity lower than 60%RH. Please consult ELECTRONIC ASSEMBLY for other
storage requirements.

6.7.2.2 Storage in a clean environment, free-dust and well ventilated.

6.7.2.3 Storage in anti-static electricity container.

6.7.3. Soldering

6.7.3.1 The soldering temperature is 260+5C (with Pb)/ 330+5°C(No Pb) and soldering Time should be less
than 3 sec,and soldering iron power should be less than 30w.

6.7.3.2 Re-soldering: no more than 3 times.

6.7.3.3 The soldering point should be further than 1.6 mm from body.

“ELECTRONIC ASSEMBLY reserves the right to change this specification”
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Figure 1: Module Specification
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