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1.Over View

ETO15EPO2-K is an Active Matrix Electrophoretic Display(AM EPD), with interface and a reference
system design. The 1.54” active area contains 200X200 pixels, and has 1-bit black/white and
highlight red full display capabilities. An integrated circuit contains gate buffer, source buffer,
interface, timing control logic, oscillator, DC-DC, SRAM, LUT, VCOM and border are supplied with
each panel.

2.Features

High contrast

High reflectance

Ultra wide viewing angle

Ultra low power consumption

Pure reflective mode

Bi-stable display

Commercial temperature range

Landscape, portrait mode

Antiglare hard-coated front-surface

Low current sleep mode

On chip display RAM

Serial peripheral interface available

On-chip oscillator

On-chip booster and regulator control for generating VCOM, Gate and source driving
voltage

I2C Signal Master Interface to read external temperature sensor

® Available in COG package IC thickness 300um
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3. Mechanical Specifications

Parameter Specifications Unit Remark
Screen Size 1.54 Inch
Display Resolution 200(H) x 200(V) Pixel
Active Area 27(H) x 27(V) mm
Pixel pitch 140(H) x 140(V) um
Pixel Configuration Rectangle
Outline Dimension 31.8(H) x 37.32(V) x 1.0(D) mm
Module Weight 2.18 g
Controller 1C SSD1681
Interface 3Wire / 4Wire SPI -
Display mode EPDB/W/R -
Operating temperature 0~+40 T
Storage temperature -25~+70 T
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4. Mechanical Drawing of EPD module
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5.Input/Output Pin Assignment

NO. Name | DISCRIPTION I/0 Remark
1 NC NO Connection - Keep open
2 GDR N-Channel MOSFET Gate Drive Control O
3 RESE | Current Sense Input for the Control Loop |
4 NC NO Connection - Keep open
5 VSH2 | Positive Source driving voltage(Red)

6 TSCL [IC Interface to digital temperature sensor Clock pin O
7 TSDA | lIC Interface to digital temperature sensor Data pin I/0
8 BS1 Bus Interface selection pin | Note 5-5
9 BUSY | Busy state output pin @] Note 5-4

10 RST# | Reset signal input. Active Low. | Note 5-3
11 D/C# Data /Command control pin | Note 5-2
12 CS# Chip select input pin | Note 5-1
13 SCL Serial Clock pin (SPI) I
14 SDA Serial Data pin (SPI) I/0
15 VDDIO Power Supplly for interface logic pins It should be P

connected with VCI

16 VCI Power Supply for the chip P
17 VSS Ground P
18 VDD Core logic power pin C
19 VPP FOR TEST P
20 VSH1 Positive Source driving voltage 2 C
21 VGH Positive Gate driving voltage C
22 VSL Negative Source driving voltage C
23 VGL Negative Gate driving voltage C
24 VCOM | VCOM driving voltage C

| = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output),
P = Power Pin, C =Capacitor Pin
Your Reliable Display Panel and Touch Embedded Solution Enterprise
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Note 5-1: This pin (CS#) is the chip select input connecting to the MCU. The chip is enabled for

MCU communication only when CS# is pulled Low.

Note 5-2: This pin (D/C#) is Data/Command control pin connecting to the MCU. When the pin is
pulled High, the data will be interpreted as data. When the pin is pulled Low, the datawill be

interpreted as command.

Note 5-3: This pin (RES#) is reset signal input. The Reset is active low.

Note 5-4: This pin (BUSY) is Busy state output pin. When Busy is Low, the operation of chip should
not be interrupted and any commands should not be issued to the module. The driver IC will p
ut Busy pin Low when the driver IC is working such as: Outputting display waveform; or

Communicating with digital temperature sensor

Note 5-5: This pin (BS1) is for 3-line SPI or 4-line SPI selection. When it is

“Low” , 4-line SPI is s

elected. When it is “High” , 3-line SPI (9 bits SPI) is selected. Please refer to below Table

BS State

MCU Interface

L 4-lines serial peripheral interface(SPI) - 8 bits SPI

3- lines serial peripheral interface(SPI) - 9 bits SPI

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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6. Electrical Characteristics

6.1 Absolute Maximum Rating

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.5 to +4.0 \%
Logic Input voltage VIN -0.5 to Vuw +0.5 \%
Logic Output voltage VOUT -0.5 to Vuw +0.5 \%
Operating Temp range TOPR 0 to +40 °C
Storage Temp range TSTG -25 to+70 °C
Optimal Storage Temp TSTGo 23+2 °C
Optimal Storage Humidity HSTGo 55£10 %RH

Note: Maximum ratings are those values beyond which damages to the device may occur.
Functional operation should be restricted to the limits in the Panel DC Characteristics tables.

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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6.2 Panel DC Characteristics
The following specifications apply for: VSS=0V, VCI=3.0V, Torr =25°C

Parameter Symbol Conditions Applu.: Min. Typ. | Max | Units
able pin
Single ground Vss - - 0 - \Y,
Logic supply voltage Vi - VCI 2.2 3.0 3.7 \Y,
Core logic voltage Vob VDD 1.7 1.8 1.9
High level input voltage VIH - - 0.8 Vci - - V
Low level input voltage ViL - - - - 0.2Vci \Y
High level output voltage VoH IOH = -100uA - 0.9 Ve - - V
Low level output voltage VoL IOL = 100uA - - - 0.1Vvci V
Typical power Pryp Vci =3.0V - - 7.5 - mwW
Deep sleep mode Pstpy Vei =3.0V - - 0.003 - mw
Typical operating current lopr_Vei Vci =3.0V - - 25 - mA
Image update time - 25C - - 12 - Sec
DC/DC off
Sleep mode current Islp_Vci No-clock - - 20 uA
No input load
Ram data retain
DC/DC off
No clock
Deep sleep mode current Idslp_Vci No input load - - 1 5 uA
Ram data not
retain

Notes:1.The typical power consumption is measured with following pattern transition: from horizontal 2
gray scale pattern to vertical 2 gray scale pattern.

2.The deep sleep power is the consumed power when the panel controller is in deep sleep
mode.

3.The listed electrical/optical characteristics are only guaranteed under the controller &
waveform provided by SID.
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6.3 AC Characteristics
6.3.1 MCU Interface selection

The pin assignment at different interface mode is summarized in Table.Different MCU
mode can be set by hardware selection on BS1 pins.The display panel only supports 4-wire SPI or
3-wire SPI interface mode.
Pin Name
MCU Interface BS1 RES# | CS# | DiC# SCL SDA
4-wire serial peripheral
interface (SPI) L RES# | CS# | DC# SCL SDA
3-wire serial peripheral ' ’
interface (SP1) - 9 bils SPI H RES# _ CS# | L SCL SDA
6.3.2 MCU Serial Interface (4-wire SPI)
The serial interface consists of serial clock SCLK, serial data SDIN, D/C, CSB. In 4-wire SPI
mode, SCL actsas SCLK, SDA acts as SDIN.
Function CS# D/C# SCL SDA
Write command L L t Command bit
Write data L H t Data bit

Note:
(1) t stands for rising edge of signal

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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SDA is shifted into an 8-bit shift register on every rising edge of SCL in the order of D7, D6,
... DO. D/C is sampled on every eighth clock and the data byte in the shift register is written to
the Graphic Display Data RAM (RAM) or command register in the same clock.

Under serial mode, only write operations are allowed.

s

}X){XXXXXX X m

Write procedure in 4-wire SPI mode

In the read operation {Command Ox 1B, 0x27, 0x2D, 0x2E, Ox2F, 0x35). After C5% 15 pulled low, the
first byte sent is command byte, DAC#H 18 pulled low. After command byte sent, the Tollowing byte(s)
read are data byte(s), so D/C#H bit 15 then pulled high, An 8-bit data will be shifted out on every clock
falling edge. The serial data SDA bit shifting sequence is D7, D6, to DO bit, Figure 6-2 shows the read
procedure in 4-wire 5FL

" B

— =]
- _NNANNANANNNAN
T |_ : — ‘I_ ."'— I_ —-. —.} ;, =

{2 .\,!'r' e ) W —

Read procedure in 4-wire SPI mode
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6.3.3 MCU Serial Interface (3-wire SPI)

The 3-wire serial interface consists of serial clock SCL, serial data SDIN and CS#. In 3-wire
SPI mode, SCL acts as SCL, SDA acts as SDIN. The operation is similar to 4-wire serial interface w
hile D/C pin is not used. There are altogether 9- bits will beshifted into the shift register on every nin
th clock in sequence: D/C bit, D7 to DO bit. The D/C bit (first bit of the sequential data) will determin
e the following data byte in the shift register is written to the Display Data RAM (D/Cbit = 1) or thec

ommand register (D/C bit = 0).

Under serial mode, only write operations are allowed.

Function CS# D/C# SCL SDA
Write command L Tie t Command BIT
Write data L Tie t data BIT

Note: t stands for rising edge of signal

In
e

L ek

Write procedure in 3-wire SPlI mode
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In the read operation (Register Ox1B, 0x27, 0x2D, 0x2E, 0x2F, 0x35). SDA data are transferred in
the unit of 9 bits. After CS5# pull low, the first byte 15 command byte, the D/C# bat 1s as 0 and following
with the register byte. After command byte send. the following byte(s) are data byte(s), with D/C# bat 1s
1. After D/C# bit sending from MCU, an &-bit data will be shifted out on every clock falling edge. The
serial data SDA bit shifting sequence 15 D7, D6, to DO bit. Figure 7-4 shows the read procedure in
J-wire SPI.

T : s
JMWUUUUMML

& e e
S

Read procedure in 3-wire SPI mode
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6.3.4 Interface Timing
The following specifications apply for:VSS=0V, Vci=3.0V, Torr=25°C

Write mode

Symbol  |Parameter [Min [Typ [Max [unit
faes SCL frequency (Write Mode) _ - - 20 | MHz
tossw Timea CS# has to be low befors the first rising edge of SCLK &0 - - ns
fesmn Time CS# has lo remain low afler the last faling edge of SCLK 65 - s
leamcn | Time CS# has 1o remain high between two transfers. 100 | - ns
lacrmsn  [Part of the clock period where SCL has fo remain high 25 " ns
tsciiow  |Part of the clock period where SCL has to remain low 25 | - - | ns
tsau Time S| (SDA Write Mode| has fo be stable before the next rising edge of SCL 10 - - ns
lseun Time S| [(SDA Wrile Mode) has to remain siable after the risingﬂn of SCL 40 - - ns
Read mode

|Symbol [Parameter in [Typ [Max [Unit
fscs__|SCL frequency {Read Mode) - | - |25 ] mz
lessw  |Time CS# has to be low befora the first rising edge of SCLK 100 | - . ns
lesswn  |Time CS# has to remain low afier the last falling edge of SCLK 80 | -] -1 m
togsnoy  [Time CS# has to remam high babween two transfers 250 H - ns
tocymucH Panafﬂ'mdn:kpamdwh;mEﬂLhumremamhgh 180 - - ns
lascyow (Part of the dock penod where SCL has lo remain low 180 . . ns
lsosu  [Time SO{S0A Read Mode | will be stable before the next rising edge of SCL - o0 - ns
tscran |Time SO {SDA Read Mode) will remain stable after the falling edge of SCL - 0 - ns

Note: All timings are based on 20% 1o B0% of VODIO-VSS

ﬂ ﬂj
S 1

= QI3 I
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6.3.5 Command Table

S I ER e E = —
ojoe or[o|o|o|[ofo]o| 0] 1 DrverOuputcontrsd |Gate setting

I E A he | A | Aa ] Ao | Bg | A | Ae AJB:0]= CTh [POR], 200 MUX
a1 ololololololo|A MUK Gate lInes setling as (AEO] + 1)
a1 0(0|(0|0|0|B:s|Bi|Ba

Bj2:0] = 000 [POR],
Gite scanning sequence and direction

B{2f GO
Salects the 1st cuipul Gaia

GO=0 [POR],

G 15 thae 15t gate output channel, gale
oaput sequence s G0,GY, G2, G, .
GO=1,

G1 ks the 1st gate output channal, gate
cutput sequence |8 1, GO, G3, G2, ...

{ B{1} SM

| Chage scanfang ofdsr of gate dilver.
SM=0 [POR].

GO, G1, G2, G3...199 {lefl and nghi gate
inferiaced)

Sh=1,

| G0, G2, B4 ...G198, G1, G3. ...G199

B0k TB
TE = 0 [POR], scan from GO 1o G189
TE = 1, scan from G188 o GO,

= s e = = x - =

oo lwd[ololololol o[ 1] 1 [GateDnvingvotage |Set Gata driving volage
ol 1 0| o0l A Ag| Ay | Ay [Coninol Aj4.0] = 00n [POR]
ViGH sedting fram 10V to 20V

Af407 | veH | A0 | YGH
| (it el (04 15

| 03h 10 QEh 155

' b 10.5 {iFh i [i]
(&h 11 10k 165
o6k | 115 | 1h | 1T
o7h 12 12h | 175
08h | 125 | 13h 18

_O7h |92 | 44 | 188
08h | 125 | 15h 19

: _0%h | 13 | 16h | 185

| OAh | 135 | 17h 20
R O T e

0Ch 4.8
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i 1 Bl Ba | As | Aul B | B | A | Ag (Canled '-I-1I‘1|Pﬂﬁa H1 at 1
o |1 Sl lalelnlsl s BFI8 = Alh [POR], VEHZ ¥t 3V,

s J CIT-0] = 32 [POR], V5L ai -15¥
0j1] |GGG [C[e] [Remark: VSH1=#VSH2
AT = 1, A[TIBIT] = 0, _ clf]=0,

VEH1SHZ voliage setting from 2.4V VEH1WEHD vollape setting from 8Y VSL setting from -5Y ta -1 7Y
(e ] o 17V
[TRB(TE |vereee | anpro |vesmewes] [ AHTH | vEnveaR] Amro) | ek | o | vaL
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o(ojo@a|d &|0|(0|1|0)0)|0 ikl Cods Setting Program Inilial Code Setting
QTP Program
Tha command required CLEEN=1,
Refier 1o Ragistar 0x22 for dedail
BLIZY pad will oulpud high during
aperaton
Q D089 0|0 |0 10|01 WrileRegister for initial Write Regisier for Initial Code Setting
N Ar | As | s | A | B | Aa | A | Ay [Code Setling Seleclion
8 | [BrlBe | Be | Bi ] B[ B B i B rnl e PP I
K CriCa|Ca|Ca|Bs|CafC]Ca Code Satting
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ﬁﬁ_wnﬁéﬁ e | o5 | D4 | D3 Nlm[ﬂm hmﬂm
oo |05 0| 0| 0 0 1 110 E|Bnnal:ﬂf5ﬂl'lﬁl.m |m&":#"ﬂ:'f"pﬂ:ﬂ?ﬂﬂd’“-q
0|1 1] e | Ba | A | B | Ac | Ay | A [Contral o A 5 ak
= B B = e T I =15 S *F'q+5.mm':"m| T
a1 {1 |Ca|Cs|Ca|a F;iﬂu Ca Ef.r.-:q«ralutxn:lmmmm
I:I 1 ﬂ' ﬂ' ﬂ'l Dl ﬂ: El:ull}l bﬁ mﬂ"éﬂ#“ﬂmhm
B of) = Cearaicsn duming
= OFh
Bi Doscricton of sach tyte
Bl 4| bl
oot | 2
61 3
.ﬂ'|-l L]
Al B i
101 ]
110 T
111 BiSronge)
Rl 0 T ol 50
s 30 Mok
— O
- Fid
s
a1 28
a1t 1.2
o110 5.0
a1 an
1064 nd
Tsy] 23
@0 7.1
L B
11m B8
11&! 1.5
1190 1.8
1111 16.5
[ﬂﬁ'ﬂrwm:{;m .
ﬁd:mmdmi
g'l:g:_m%u%aﬁ1
B 10§ [gerspdenm o
s L.
(=3 Foms
. [ Mn
| 11 Alms
olo[w[o[o a1 [0o][0]o]0 [PeepSeep mode Deep Sieep mods Conirol. '
01 ojojo|o|0|0fA]M _ﬂﬂ_ﬂﬂn .
‘ a1 Enier Deap Skeap Mode 1 |
11 | Enter Doop Sieap Mode 2
' Aftar this command Inftisled, the: chip wil
mnies Deeg Steap Mode. BUSY pad will
kaap output high
Ramark:
Te Exit Doap Shaep mode, User roquined
b send HWRESET to tha driver
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W

E‘ i,

o3 | 02 | ot |
1] 1 o

=
=
-
(=
o
=
-

#hr

0 HY Resdy Detection

e

A7 0] 000 (FOR]
-
Thez coeremaand reguired CLEEN=1 and
ALCGEN=T.
Rafar 1o Regislar 0322 for detail
ko slars
BUSY pad will aupul igh dising
aleclion

Thea debection resull can be read from; the
Shh.r:!ulhndm-umrﬁw]

A= for aocl doen duralion:
10min x {r+1)
AL2 DT Tod nairer of Cool Down Loop
10 it

The max HY reody durafon =

10ms x (1) & (m)

H ready detaction will b Wngger afsr
teach coal down Time. Thae dolection will bo
oormpbetad when HY is reody,

For 1 shot HY ready dataction, A[T:0] can
b aol @6 G0h.

&l
>l

s

1 :..!"-'Elﬂl‘llﬂllﬂrl

WG Dalection
AO] =100 [POR] , Detect laval =1 2.3

[T e coarwmaand peuired CLEKER=1 and
AL CESEN=1
Refor o Registe: 722 tor dotail
Afor this comemand infiabed, WCI
izn stants,
EUS‘!’;_IH wel B Gt high dsring

The detection resull can be read from the
Siaius B4 Read (Commard teF}

=]
Flo
..E_.
B

Tomparalurg Sansor Sakocthon
AT O] = &8k [PORL extermal fBamperabnurs

ROT
I:Fl:u]-ﬂ_ulhwrﬂmwnmw

¥l=

o ooy

»
rardt

oz-
-]

g 1o g

A[11:0] = TEER [POR)

Rl 1T WM paralune Feginter

a|fs|slel
ol |#¥o
al|ziple
=R
o|laipi«
el |laiFa

12 d

18 rsdamls Dhad Sairavands anl pardemsalon o
their S Reset defmull values sxcept

R10h-Deep Sinep Modo

Duriing opsraton, BUSY pad will outpad
Isigh,

Moke: RAM ane unafecied by this
peamand,
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wﬁﬁrhlulmmmlmrmk_ﬂ [Bescripiion

("M Ti-mrﬂum Saripl Wiile Cprrnsmaand lo Extemal lamgearaiiis
A | Ao fContral (YWribe Command |sansar,
o External temparature  [A[7:0] = 006 [POR],
B B senmar) B{7:0] = 00n [PORY],
Gy [ Ca E{7-0] = 00h [POR].

L . =
[ A |

o ]

] ALI!'I:I.'EI'I
] ¥ [N L "“P!E"!!"!’.- ]

30 PR T REE B ] |
Jrid pnber
LA ] | AckSreRs .
' AET] - Feintar Sefiing
B[7:0] — 1¥ pararseier

[ =Rl =J =R}
aa | bl |l R
}

oz ol
polE-
Qoirs
s:='n= >

o]

A |

£ HT_ m
s |

BfSar thes command inflafed, Wil

| Camimand 1o axtainal lsmparakine sansor
| singts, BLISY pad will oudpa Rigits during

’ . ) cperaiion,

oo 200|001 |0 |0|@ |00 MeserActivain Activale Ciaplay Updale Sequance

The Lipifate Saquence Oplion is
located at B2

BUFEY paed will custpart high during
loperation. User should not IMesTupl this
{speration lo aveed camuplion of gpanel

Imagoe.

[Dispéay Update Contral | RAM content option for Display Updata
1 LA[T-0] = 00h [POR)
B{7 0] = 00h [POR]

.*E’-#J_Flﬂd FLAM oplion

Maormiad

hTﬂﬁ | Bypass RAM content as 0
K] inwarsa RAM contant

o [o 21 1
B

Plal
E"ﬂ:
ris|
e

000
G100 Bypass RAM content me 0
El:'a1] Inwarse RAM contant

{ I 0| 0| 1 Dos Entry mode setting  |Define dats entry sequance
o s olo|afo|o[A]a]lnm AL20] = 017 [POR]

A1) = D]

| Addrers aulomall ncrement | decremenl
=eiling

The soting of Inonzmenting o
dacrementing af tho oodrots countor Comn
be mads independantly in each upper and
forwrest Bl oF this addrans,

00 —¥ docremant, X dooroment,

I =% dectwnmanl, X incredment,

10 =Y increvuent, A decramant,

11 =% incramant, X incramang [FOR]

| ALZ] = AN
| | St ke direcicon in which the addrias
Comariar g epdaled auiemolicalty aher cats
are wrillen o he RAM
Ald= 0, the address couniler @ updabad n
fha X giractan. [POR]
Al = 1, thee addoness counler B apdated in
ihe Y dimechion.
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o1 | b0 Command | Description

0 |Display Updats | Display Updale Sequence Oplion:

A | Ag [Conirod 2 |Enable the stege for Masier Activation

|A[m1- FFh (FOR)
| HEnatia mn:q-ni 1
{IEnable clock sgnad

| Sack sl
Erahi=

%m

= Cimabin clock signal

I b clock aigral
5 Losst LUT with DISELAY Mode 1
= [atin clock eignal

el o ——
o| 0o |22 |
A

o
=
=)

Floli

ol

%_

ciock aigral
o Losaet LLIT witts ENSPLAY Mot 3
3 [imatie clock nignal

i B

Enatis £ooh, sigral
=% Lood bemporriunn vk B
o Load LUT wih DISPLAY Mods 1
= Desando clock signal
|[Enabia dock signal

| & Looo iomparatune valuo e
'! = Lot LUT withy DHEPLAY Mods 7

I

L}

l v

| CHSRLAY with DHSRLAY Miads 2
Anakog

0|0 (240|010 01|00 WrieRAM (Biack White} |Afier this command, daka enlries will be
I RAM 0x24 Pt inbe (he BN FAM until anothar

command [ waitlen, Address polnbers will
arfvance acoordngly

| For Writa pixal:

Content of Wiiie RAMBWW] =1
For Black pixal:

Conbent of Wie RAMBEW) =0
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TR
[UC# Hex | O7 D8 | DS D4 B3 | OF | D1 | B8 (Command |Description
00 EE Blo|1fofo|1]|1]|0 \WiteRAM{RED) this command, data antries will be
I { RAM Ox26 ber info the RED RAM unlil another

| cermimiEne wowiitben, Address poindens will
| advance accordngly,

For Red paxal

. Content of Wiile RAMRED) = 1

l For non-Red poel [Black of Whits]:
Content of Writa RAMRED) =0

! | - ] | 5 ] L

0| al2r|n o 1{o|0]|1]1]| 1 |ReadRAM Aftar this command, data resd on the

| MCL hus will feich data from RAM,
Aeoording o parameler of Regisler 41h o
sslect reading RAMIZ4 RAMO=26. untll
another command s writlen. Addresa
pointers will advance accordingly.

Tha 1* byte of data mad s dummy dala.

O Q| 0|0 1|0 1({0]D0|0 NCOMSense Enter VCOM sensing condilicns and hold
| far durabion defined in 20h befoms reading

VEOM value.

The sensed VEOM vollage & sborad in

regishar

The commeand reguired CLEEN=1 and
K AMALDGEN=1

| Rafer ta Fagister Ox22 for datail.

BUSY pad will cutput high durimg
operalion

110 0|17 VCOM Sense Duration  |Siabling iime between antenng VCOM
AN sanEing made and reading acquired.

AjE:0] = Bh, duration = 10s.
VEOM sensa duration = (A[30}+1) sec

plolza[olo]1

2| o

=]
o
E-l
o
o
-k
(=
-k
(=
-k
(=

[Program VCOM OTR  |Program VCOM register inio OTR

The command reguired CLEKEN=1
Relei to Beagister 0x22 for detall.

i BILIEY payal will utpul high during
| oparalien

-
o

1 | 1 |Waba Ragister for VCOM |This command &5 used to reduce glich

7 [Cantral ACVEOM toggle. Two data byles
DO4h and DE3h should be 221 far Bis

1 command.

(=2~
—t |l
o
o
o
ool o
Al et
=i
& o
(=]
=]
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Command Table

JRAWW DICE | Hex | BF | D8 | b5 | D4 | DX | £ | BY | D0 Command Description

0]0J2C| 010 1[011]1]0]|0 WrieVOOMregster  Writa VCOM register from MCU interface

a4 Ar | A | de | A | Aa | A | A | As A[7:0] = 00k [FOR]
ATOF] wCOM [ AfT0] | VCOM
0Bh | 02 | 4an | AT |
OCh | 03 |48k | 18
A0 | D4 | 4Ch | 19
| Mh | 05 | Bh | 2
e |08 [Ban | Ei
1Ch L7 2.2
20h | 08 | BCh | -23
24h 08 | B0k 24
2ih -1 | B4R ]
2Ch | 11 | e8h | 26 |
30h | 72 [6Ch | 27
34h | 13 | TOh -2.8
3h | 14 [ 7an | 29
ACH 15 | Ta8h -3 |
[ 40h | -168 [Other| NA

0101201010 1[0 1111481 OTP Reqister Read for | Read Register for Display Qpiion;

]

HE Ar | Aa | Ba | A | Bs | A: | A | As [Display Oplio AL VCOH O S

T 10 Cr|Ca| Ca |G| Ca| C |G |G

M D | De|Ds| 0y |D:|D: | D | Do B{T-0]: VCOM Register

A elalelal6 6] & iEnematees)

1149 Fr|Fa|Fa| Fs | Fs| Fa | F1 | Fa ClF0p=-G[r0: Display Made

._1 i G | G | Qs |Gy | Ga | Ga | G [ Ga [Comerand (x37, Byle B 1o Byla F)

1l E Hr [ He | Ha | Mo [ Ha | He | H [ Ho 3 bytes]

1] b kb b bik|bhlk HIT- 0K -0 Wevekorm Version

114 do | e |da|da| ds|de|dh|du {Command [T, Byle G io Byte J)

1 |3 Kr | Ko | Ko | Ka [ s | Kz | Ko | Ka 4 bytes]

Dloi2E|IQ OO ]1 )]0 |UseriDRead Raad 10 Byle Usar ID :rlquhﬂf:lTF'
T:00=8 0] UseriD (R34, A and

e S

P 1

A (GGGl CafCa)Ca)C|Co

111 Oy | Os | Ds | Du | Da| Og | Dy | O

111 Er|Es|Es | Ei |Ex| Ez | Ei | Ea

111 Fr|Fo|Fa|Fs|Fa| Fz|Fi|Fa

A1) &6 6 GG GGG

T 13 H.lf"lln.H:lH.lH1|'|.;lH|H|

F11] [kl el bhk]b]hk

111 dr | du | Ja | di | ds | o | | de
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For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://www.youritech.com

info@youritech.com



VW/OURITech

= fh K B 8B ——

Product Specification

ETO15EP02-K

1o

Deseription

ola g

=R

z|=[2l
ol=f8l
[ | B

L

Bafus Bil Fuad

—

Riad |C stabus Bil [POR Ju01]
A H;;Hudrﬂum:ﬂmﬂag[FﬂHﬂ]
[1: Not Ready
{A[L VI Detechon flag [POR=0]
0; Mormal
1 VC1 e than the Delect lavel
A [POR=D]
il'JZ:IPI Emﬁrh.‘l [POR=0]

1 E'UST
A[1:0}. Chip 1D [POR=01]

Remark.

A[R and Al4] siatus are nat valid afiar
RESET, thay need b be nitiated by
cormrmaane (x 14 and command (x15%

respectivaly.

e L e

[Program WS OTP

Program QTP of Wavetarm Seting
The comenis Should bi wriltan nis Rkl
balare sending this command

Thir command reqguined CLEKEN=1,
Radar b D2 far datall

BUSY pad will output high dunng
oparation.

k|

Load W5 OTP

Losd OTP of Waveloim Setting

Tha command reguinsd CLEEN=1.
Rofor b Rogistar (a2 for detall,

BUSY pad will outpt high ouning
operalion

1

i

E: P.:-n

L
B4

_50:;-5.:;

a4

olala oo

i | i | =i

WWrite LUT regstar

Wrie LUT register from MCU interdacs
[153 byles], which contains the cantent of
VS[nX-LUTm], TP{n]. RP{n]. SR{nXY],
and FR{n|

Fedar b Session 6.7 WAVEFORM
SETTING

CRE calculation

CRE caloulation comemand
For delads, pleaas reder bo SS01681
appication note

BUSY pad will output high daring
O,

=
|

LB

o1

A A

B

|-

CRC Stafus Read

CRE Status Read
A[15:0] s he CRC read oul valie
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i Table . - .
ovca|Hex| 07 (05 | 05 | D4 | D3 D2 | D1 | D0 [Command |Description
o0 |3 (0930|110 PogamdTP sslecion |Program OTP Selecion according o the
CTP Sslection Conlral [R3Th and R38h]
The command reguined CLEEN=1
Refer to Register (w2 for detad
\ BUSY pad will sutput high during
| )]
e DI\ o|9) 11110711 1 1 |'Wiribe Registar for Display Wﬁhﬂﬂﬁghﬂf for Display Cption
a ol o | o |Option AJT] Spare VCOM OTP seiection
5. Arl.0 I:I_. =L LA [ Dafault [POR)
| 0| 1 By |Be |Ba [ Ba | Ba| By | Ba | Be 1: Spare
g1 Cr [ Co|Co |G |Cs| B |G| Ca
L 0| Oy | Dy | Dy |Ds| Dy | Og | Dy | Oy BiT:0] Display Mode for WS[7:0]
RIE EElEE B EIEI B G710 Display Mode for WS[15:8]
¥ WA = | O{70] Display Mods for ' WS[23:18)
Lo 1| |0(Fej0 [0 |FfF|F]F E{7:0] Display Mode for WS[31:24]
(O | Y] |G Ga)Gs)|Ga G Gz Gy Ga F{3:0  Display Mode for WS[35:32]
D | 1| | Fr|He|He|Hi|Ha| e |Fr | Ho -Spiy Woce 1
K ANRONOEOr 1Ol Modess
| 0| 1 de | da | da | i [ dfde || B F[8: PingPong for Désplay Mode 2
' | 0 RAM Ping-Pang dizable [FOR]
i 1! RAM Ping-Pang amable
G{T0)=J7-0] module 1D fwawalorm
| yErsion
Remarks:
1) AT 0]=HT 0] can be sloned in OTF
2) RAM Ping-FPong function is not suppon
jojof3wfofOf1]1]1 :I:I 0 | 0 |Write Register for Usar ID [Write Register for User D
ol Ay (A | Aa | A [ Aa | A | A | A A[TO=AT-0) LiserlD [10 bytes]
O 1) (B (BB BaBuB BB Remarks: A7:0]~J[7:0] can be stored in
o1 Cr|Co|Ca|Ca|CalCe |G| Co oTP R
{ol1 Dy [Dv|Ds | D | Dy | Ds | Dy | Do
{011 Er |Es |Es | Ee r_ing_. E: | E:
RN Fe|Fe|Fs|Fa|FajFa|Fy|Fe
o1 Gy | Gg | Gs | Ga | Ga | Ge | Gy | Go
0 [ 1| [P [ o[ Fs [ He [ o | e [ o | Ho
ol bl b |L|l|la|[h [k
0|1 Jr i | da | e |l da |y |
glojaa(o| o] 1] 1_'I:I 0 | 1 |OTF program made CTP program mode
[ i ; ._--Er.. - ﬁ N S E- |:| - Iﬁ:- nb m!nf’-‘m.” E]Mﬁipm]
A11:0f = 11 Intemal generaled OTF
pograrmiming wolaga
Remark: Liser is raquired b EXACTLY
fallow the relerence code sequentes
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Table
%ﬁh_m o5 | o4 [ 03 | oz | ot | 08 [Command Description

2]
ip|ojaciolo|l1]1 1 1 0| O |Border Wavelorm Control | Selec] border wavelonm for VBD
| PN F A[F.0] = COh [POR], 28 VBD &% HIZ,
" e Mﬁ};sﬂ,ﬂ‘-’ﬂ%m_ :

etact WBD as
G5 Trarsilon,
Defined in AJ2] and
| | A1
| i of Fix Lowval,
Cefined i Af5:4]
0 WO

A B, o TLE 0 ki -

| 11[POR] HiZ

.uis_ 4]  YBDlevel
a0 VES
L2 _MSH1

] 1 VSH

ﬂg|EE Transifion conin
A2l | GS Transilion condral
@ | Follow LUT

[Cutput VCOM i@ RED)
I Foliow LUT

A [11] GS Transiton selfing for VBD
| | ANO] WBD Transifion

: | a0 LUTO

' H LuTH

10 LuTZ2

g LUT3

.I:I D I3F| O o 1 1 1 1 1 1 |Erd Opan (EDFT) [:IFIIH'ISMLUTIHH
(o Ar | Aa | As | A Ra | Ar [ A | Aa AEP“@UEGHL

o7 {mmmm:: !
pravious output befora power off |

_— itk e Lo - FP MR Eo Ty TR il — il TENELE_PL ——— —

‘elolafol 1| ole| oo o1 |Reac RAM Optien ﬁn-.g&;.uupum

211 e I I I POR]

0 ; Read RAM comasponding lo RAMOx24
1 : Ragd RAM conrmespondiig 1o RAMIxKIE

0| 0 |SetRAM X - address Specily tha slatiend positicns of the
Ao | A [Start ] End position window eddress in e X direclion by an
B | B addrass unit far RAM

AJS0] XSAS:0], XStart, POR = D0h
BI5:0}: XEA[S:0), XEnd, POR = 15

=)
2o
gire
PP
Cl P o e

Sel Ram Y. address Specly tha slafiend positans af (he
Starl | End position window address In tha Y direction by an
address unit for RAM

A[B:0] YSA[S:0], ¥ Start, POR = 000k
B[8:0]: YEA[S:0], YEnd, POR = 127h

Eﬂ.ﬂ-ﬂﬂ'
ol |l | =] =i |
o Plol® o
njﬂlua‘—n
o PloFoc
s Plalxo
alPlaiPF a
o Plal2
kAt
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i

o | o l4a8| o | 1
a1 B

D8 Command | Deeript " |
0 AL Wiiks RED RAM lor Ao 'Wills RED RAM ior Resqular Patsarmn

e |Rogular Patiem A[T:0] = 00k [POR]

A[FE The Ted glap valiss, POR =0

LA Step Hoght, PORS 000
‘Shap of alar RARKM in ¥-diraotion aooonding

Fioi
nnﬂ_
=

Flelg

1o Gl

ASE 4]
Y]

Al 4]

Hwhi

| Feghi
| 8

00

128

o | 18

01

200

L L 4

1

200

o1 | B4

11t

200

(A[Z:0]: Step Widih, POR= 000
Gtap of alter RAM in X~dfrecton acconding
o Soures
A | widin | ARO] |
0ob | B Rl
031 | E 101,
o iz 110
o011 [ B4 111

BLEEY pad will outpul ligh durmg
CEralian

Vit
FL]
=
200

..m

1 |Auio Wiiks BAY RAM for [Aulo Wilts BAY RAM for Regular Patier
AF0] = Dih [POR]

A[TE The 137 alep valus, POR =0
AG 4] Ston Ha . POR= 0D
Step of mltsr i ¥efireciicnn aoconding

A L b
1W ]
EE

| 110

(R

e {Hﬂﬂﬂﬂ' Paftiem

111

|
E.EEE

Emm. ESY pad will cutput
Main infial sotbngs for tha Fad X
mdcinaas in the address counler [AC)
Al 0. BTh [POR],

Flo
Flo
o f

Makis imitial sarttings Tos the RAR ¥
mddnaag in the pdiress courder (A0}
AJB:0]: DOON [POR],

el
o|Ff o
olpio
.gr...
(o -

Thia commaind is sh amply command; it
doos not have any offect on the display
modubs.

Heramver # cam be umed io tesrmimabe
Froma Memory Wiita or Food
Coumamaincis

M

=]
-
=ik
-
e
-
-
-
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7. Optical Characteristics

Measurements are made with that the illumination is under an angle of 45 degree, the detection

is perpendicular unless otherwise specified
Unit
Symbol Parameter Conditions | Min Typ. Max s Notes
R White Reflectivity White 30 35 - % 7-1
CR Contrast Ratio Indoor 8.1 - - 7-2
GN 2Grey Level - DS+(WS-DS)*N(M-1) 7-3
life Topr - 1000000times or 5 year - ms -

Notes: 7-1. Luminance meter: Eye-One Pro Spectrophotometer.
7-2. CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.
3-3.WS:White state,DS:Dark state
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8.Handling, Safety and Environment Requirements

WARNING
The display alass may break when il 15 dropped or bumped on a hard swrface. Handle with care,
Should 1he display break, do wot oach the electrophorenc material, In case of comtact wath elecwoplorenic matenal, wash with

water and soap

CALUTION
The display modhile should not be exposed io hicmful gases; such s acd mnd alkali gases, which corrode electronic componeits,
Dsassembling the dasplay todule can canse penmanent damage and invalidate e wamanty agresments,

Observe general precautions thal are commaon to handling delicate electronic components, The glass can
break and front surfaces can easily be damaged. Moreover the display 1% sensitive to static electnicily and
other rough environmental conditions.

Diais sheet status
Product specification The data sheet copfains final product specifications.

Limiting values

Linnting values given are in accordance witl the Absoliie Maximom Bating System (IEC 134)

Stress above one or more of the hnutmg values may case penmanent damage o the device.

These nre stress ranngs culy and eperation of the device a1 these or any other conditions above those given in the Charpcrerisiics

wections of the a_{-eu.“':ﬁturim i not :'m;_:lit-:l:. E:q_:mmt o Iituil:iu__n values for exnended Erh'ind's inay affect device reliability:
‘_-"ijppllrlliun i.l_:i’urmﬁ_ﬂqq

Where application u:fmuatim is given ., i is advaisery and dose not form pan of the specificanon.

= - = e —— =

Frﬂﬂnrt E-;lﬂ-l:ﬂ-lllllrlll-l. m:l-l.!;'iﬂll-}u

RaoHS
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9. Reliability test

TEST | CONDITION | METHOD REMARK
When the imarvin] lz. fini he EPD
| 1 eyperimentnl evele H!.Ehﬂl.l ; Wihen eiperiaeit
I!ﬂmFIL‘ﬂ will b2 token om  from the h|E|'| s the EPQ
High-Temp - 3 | semperaiire environmental chambed and el aside
T =40 R H=35% ; : sl Toecl
1 oruiLe for & few munses. Ax EPDs returm o0 roca 3
: for 240 hrs ] electrical
Ciperation |'|:mpmnn, fesiers will observe the appenrance, S
and test electrical amd optical performance based on Fmﬂ-:mi.'].l'd.'i.
standard |EC &0 068-2-2Ep,
When the experimesinl cvele fimshed. the EFD
| ] When expertmen
| samples  will e ken out from  the  low finiched. the EPD
Liwi-Termpe femperature envirotmental chamber and sel aside nmsl. e
2 rasune T=0T for240hrs | for 3 few minges. As EPDs retum  room petiied)
Oiperation scrnperature, festers will ohserve the appearance, cru_n :
| and test electrical and optical performance based on P::EM:::E
standard? [EC 60 068-2-2Ak, '
i When the |:.::g'u:|1r|'u:n'|.|:|1 evile fimshed, the E!"L'l' Wiich experinicn
samples  will be taken owm  from the high :
T=4+m', , : fimeshed, the EFTD
li:rﬁ-Tnn‘q: RH=35% femperabure environmentnl chamber ond sct asade § i
3 Crafe o *wh:; for a few mimses. As EPDs fefurn fo room TEZULNI
Storags e ||:u1p1:fa[un.-, testers will observe the appoarance,
Tesl in white pattern y performanos
| end test electrical and optical performance hased on
‘ starulards.
| standsnd® [EC 60 D6E-2:2Bp.
W he al evcle: b he EPD
| hen & 1:.:-;!'u:|1r|1.r:|! T mixhwed, 1 When expedimenr
sapnples  will be taken our  fromn  the  Jow fini the EPD
Livw-Teape T=-257 | semperature environmendtal chamber und set aside I i m:l:ll
4 rafure for 240 hes for a few mimges. As EPDs returm to room elsciien]
Slarage Test in white pattern | lemperature, lesters will observe the appearance, perfor
| anid test cleetrical amd optical performance based on e
o | sandard? [EC 60 068.2-2A4 .
When the simemdal cyvele finisked, the EPD
m:.pu e ; When expenimeni
Hagh samples  will be taken ot from the fiishod. the BT
Tempersiur T=rd0'C, envirommettal chamber ond el aslde for a fow e
| &, High- RUEL=B0% |mn'nutf5. Ag EPDs retam 1o s bemperatare, b
Hl-l-ﬂﬂﬂ.i[:r fuor 2400 hers fesders wall l.ﬂ'ﬁr-'r'-t the appearznee, ond Tesi A
l'.'||:||.-|:I.||.I1 electrical  and uplu:l I'h:'l:fml.‘l:d hased on
s1arulands.
apandards [EC 60 068-2-30 A,
‘ When the expetimiental cvele fAniskbed. the EPD | 'When experiment
T ek T=+307C, samples  will  be teken ot from the | finished, the EFD
& - Iil a RH=80% enpvirommentsl chamber ond el ozide for o few sl el
:[‘u.ru:ﬁr fuor 240 hars mamubes. As EPDs return o room lemperature, eletrical
& = Test in white pamern | festers will observe the appoarance, ol test et Co e
e | electrical and  optical  performance bassd  on sturalarls
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. Hamples orc puf in fhe Temp & Hismd,
Envirenmental Chamber, Temperature cycle
starts with -25°C, stomge perod 30 mimscs,
[25T - After 30 mir!ulﬂ. it uuda J0min o !':'I
temperature rise o 60 T, Afer  30wmin,
TITMPEIAMEERE | peuperature wil be adjusted 16 60C RE=35%
Foniee] :ru! stor I 'm?u:n i, Afier 30 | WY sperinen!
[+70°0, RH=35% ] o e 7 | finished, the EPD
T - mmutes, i neads Jmman o let erpemivre nise G
7 I_ : F=L e o 25T, One engpetalae ovele (2his) & i x
a Cyele pTaiLEe i elacircal
drop Hhmirs]. 2. Temperature ¢ycle repeats 50 tinses w mrnlrrl:«el
loycle=2hs, 3. When 50 cycles fimishod, the samples will be '
- L"fﬂ“ tnken out from experimend chamber wnd set
Test in white pattern avade & low minudes. Ax EPDs meibm o noam
wemperarure, 1es1s will observe the appearnnce,
and test electrcal amd optical performance
B I:mf:u!q_mq siandand’ IFE_E!@EZ‘_—]#.‘.IH.
i 765 Wim' for |68
8 | exposure P Stundard# [EC 60 (h-2-5 Sa
3 hrs 40T
Resistance
% EJ-P.'EEI.W'SI-III': | Machine Mol ah BT
dlﬁ'l-'l'l.l.l'EI: | +=250%, 1, 200PF
[ 104G Frequency ¢
10-500H
Packuge L :, .
1 5 Chrection : X, Y, £ Full packed for shiproem
Vihsation ;
Dursibon: Lhours in
cach direction
Crrop froon besight of
122 emom
Packuge Cuncrete sisfice
I Do Do sexquciice: | Fuill packed for shipmem
Impad ciorner, Jedgpes;
bliwen
Cine drop for each,

Actual EMC level 1o be measurad on customer applicatien,
Mobe: { | ) The protective film st be removed before temperoture lest.
(2 There” 3 lemperatuse va Esplay quakiny lmibmation noar display nsodube, we guarantee | pixel display
quality from 5T = 307, ond I pixel display quality for 0707~ 5707 & 30°C ~ 4000
(31 1o onder 10 make sure the display modale can provide the best display quzliny, the updage should be
made afber puiiing the display module o stable temperature eovironumesd for 4 hours o8 25T,
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10. Typical Application Circuit with SPI Interface

|l
I'val
= |
L ] o [ ]
i
Y =
S i e
----------------------- Tifus o Fd
| commecTIoN et '
| EXTEFNAL TEMP SENSOR ) =
e i Bk 1
T o i g
| COMNECTION 7y = e W
: W P . il
: e
W 1
i 1] i ! ]
lnesarasssmaf i b , e g 31
J, V| — 5.:.‘|:|tl| :;.
= o \ —a et
= o - - 1]
(=) h::; 4 '"l o
[ %1- _.-.1'.
VEGM oy
ci i
Part Mams Yalue FRegurementsfelerence Par
Co-: Ik AOHSKTR: Volladge Balig @ BY or 254
c2C7 uF G402NE03/0B05; XSRXTR: Valtage Rating : 25V
cy 1uF DA02M0E00B05, XSRIXKTR. Voltage Rating : 25V
R1 22 ahm D4020SEN0B05; 1% varation, = 005W
MBERDG30
¥ : (1} Reverse DC vollage = 30V
D1-03 Dioda b 1o 500N
-3} Forward voltage = 430mYy
Si1304BOLNXZ0DENER
11 Drain-Source breakdown voltage = 300
" e 21 Vigsith) = 0.89 (Typ), 1,39 {Wax)
3)  Rds on < 2,10 @ Vgs = 2.5V
CORH2DME P LDMP-4A70ME
L1 AT §o= S00mA (Max)
L 0.5mm ZIF sockad Z4pins, 3.5mm pilch
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11. Typical Operating Sequence

1. Power On

«  Supply VCI
«  Wail 10ms

2. Set Initial Configuration
« Define SPI interface to communicate with MCU
«  HW Reset
=  5SW Reset by Command 0x12
«  \Wait 10ms

3. Send Initialization Code
Set source output by Command 0x21
Set gate output by Command Ox01
Set display RAM size by Command 0x11, Oxd4, 0x45
Set panel border by Command 0x3C

v

4. Load Waveform LUT
=  LUT wavelomn written by MCU or loaded by OTP
=  Wait BUSY Low

¥

5. Load Image and Drive Display Panel
= Write image data in RAM by Command Ox4E, Ox4F,
Ox24, Ox26
= Set softstart setting by Command 0x0C
= Drive display panel by Command 0x22, 0x20
*  Wait BUSY Low
¥

6. Power off
« Deep sleep by Command 0x10, data 0x03
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12. Inspection condition

12.1 Environment
Temperature: 253 C
Humidity: 55+10%RH

12.2 llluminance

Brightness:1200~1500LUX; distance: 30CM; Angle: Relate 45°surround.

12.3 Inspect method

wlee O
- R ikl M ol -
I ' o EPL
-
TET
12.4 Display area
Zone B
Zone A
.
: | 4 . n
FE 5 i
Viewing area il G
I
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12.5 Inspection standard
13.5.1 Electric inspection standard

NO, Item Standard Deeet 1 Method Scope
eviel
L Clear display Display complete
I Display Display umform MA
BlackWhi
2 aﬁmla e =0 3mm.  Allowed Visual
' 0.3mm<D=0.5mm. N=3, inspection
03mm=D Not Allow
Ml

- L s
: Visual/
Inspection card | Zone A

Rlack White L=1.0mm,Ws0.15mm negligible

3 spots 1.0mm <<L=4.0mm
(Mo switch) 0.15mm-<W=0_5mm
M=4 allowable
L=d 0mm W= 0.5mm s not
allowed
4 Ghost image | Allowed in switching process M1 VI
mspection
Flash poinis are allowed when
b Flash dot / swilching screens (L] | Wisual Zone A
Multilateral Multitateral colors outside the frame Inspectioncard | Zone B
are allowed for fixed screen time
Selection segments are all
Segmented disptay | displayed, and ather sagmants ara
B nod displayed afier the selection
segment. Visual
M inspection Zone A
Short circuit!
7 Circuil break/ Mot Albore
Abnormal Display
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12.5.2 Appearance inspection standard

NO. frem Standard Defect | Memod |  Scope
level
- L L
|
BAW spots I :
Bubble’ et Visuwal |
Foreign bodies/ Dat Wi M inspection | ZoMe
Dents D=0 3mm,  Albowed
0 dmm<D<0.5mm, N<3
D=05mm. Mot Allow
2 Cilass crack Mot Allow MA i
= x Vizuwal done B
Py o . [ Micoscope | Zong A
3 \Dirty .-'1.Ilu-_tf. n.-h:1_1t'1.::an be removed M1 | Zone B
1
X<imm, Y<=11.5mm
.
il
\H,_-ﬂ
4 | Chips/Scrutch 1/ - Visual i Zone A
Edge crown Imm=X or 2marsY Allow - {Microscope | Zonc B
NI ¥l
o —— h
gl
W, Imim L2 5o, e 2
Edge crown: X<03mm, Y<Imm
Visunl o
5 TFT Cracks (1T ¢ Microscope Zone B
Pt Aoy
Darty! foreign e by Vizual Zone A
0 body Allowed if can be removed’ allow 51|  Micro Zone B
FPC broken/ FPC Visunl
T | axidation | seratch MA 1 Microscope | 2006 B
Mot Allow
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L -
L]
L=f.0mm W=D, 15mm  negigibla Vistal
& | BAY Line 1.0mm-=L=4.0mm M  Rule Lome 13
0.15mm-=Ws0.5mm LA
Mz=d allowable
L =4 Ormm W =0.5mm is nol aflowed
TFT edge bulg | TFT edge bul
ulge ulge:
9 TFT chromatic X¥s3mm, Ys0.3mm Allowed I S
aberration TET chromatic aberration -Allowed "
Cr0.25mm,  allow
0.25mrm< D=0 4mm n=d allow Visual
I Electrostatic point | D=0.4mm is not allowed M {Nliacope Zone A
| [n=8 items ara aSowed within 5 mm in
| diammber)
i PCB  Circuit area b damaged Mot
PCH dama ;
1 Poor mm’f; i MI Visual
Curl PCB Poor welding Mot Allow "Ruler
PCB Cur=1%
Edge Adhesives H=FS surince
{Inchinfimg profect film) Edpe sdbesives Zone B
Edge gliee height! | seepins=l.2 Margin width
A g
12 1 Edge glue bubble | Length excluding | al
Edge ndhesives bubble:  bubble Widith
E L13 Maorgin wideh; - Length
| =S e
Surface sorich bat not effect protect "w';suu.l
13 Protect film | Rumction: Allow M1 ikspoction Zone B
Thickness = PS5 serface{With  pectect
flmy Full cover the 1C;
14 Silicon glue Shapa:
| The witih an the FPC = (. 5mim | Froal) Vizual
| The wislth o the FPC | v Back) MI Inspection
| smath surfies, Mo olbvious raissd,
] FPL
g | Warp degree (TFT L:;f-_E::l ¢
: substraic) -- i Mi Ruler
TFT
| 1% | Smm
E Color difference in
16 COM arca (Silver Visual
pointarea) | Allowed Inspection
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