—Futaba

APEELT ¢ A7 LA B i BiA%
OLED DISPLAY SPECIFICATION

&4 Type No. EPW1404AAl1

1) & Application

AEHEIXERELT « R T LA EPW1404AM B R T 5,
The specifications are applied to OLED display EPW1404AA1.

2) ¥XE Features

BEFIst s
FTTAINT A AR —
Optical Device Business Center
FUTABA CORPORATION

HH ltem ¥k Specification
[ETE 5 128 x 16
Resolution
BEREYTF 0.269 x 0.217 mm
Pixel Pitch
FOT4TTYUT 34.408 x 3.448 mm
Active Area
INRIIHY A R 44.5 x 8.66 mm
Panel Size
IC SSD1316
Eip ) B
Color of lllumination White
VEHEES 2
Gray Scale
HERE 600 cd/m”
Luminance
AR FIR &mL
Circular Polarizer (CPL) Without CPL
BREN A% Ny ITRYHR
Drive Method Passive Matrix
ERERE 10V / 1.8V(Typ.)
Power Supply Voltage
== 0.1g
Mass

3) Fi& Purpose
EEEEHS
Mobile communication device
EREFERERTIHEENHYET .

The Spec may be revised at any time without prior notice,




4) ¥Z#E4KHEE  Normal Condition
AEFRETIHFICREADENGE, TRICHAELLFERBOELZERT I LDET S,
Measurements are done under normal condition unless otherwise specified.

JBE  Temperature 23+3°C
FEFE Humidity 45+15%
OLEDERENEREE OLED Drive Power Supply Voltage (VCC)  10.0£0.1V
Oy EREE Logic Power Supply Voltage (VDD) 1.8+0.05V

5) BR4EME  Electric Characteristics
5-1) #xHEAER"  Absolute Maximum Rating

IEH k= Min. Max. B
ltem Symbol Unit
OLEDERENEIREE VCC 0.3 16.0 v
OLED Drive Power Supply Voltage
oy EBRERE VDD -0.3 4.0 %
Logic Power Supply Voltage
EEANERE Vi -0.3 VDD+0.3 v

Signal Input Voltage
EBERE 7 Topr -20 +60 °C
Operating Temperature 2

ErEURE Tstg -30 +75 °c

Storage Temperature

FE #) EARKEREE. BRALYELBBLTEILGSLVRRETH .
*2) #EBEEE,

Notice : *1) Absolute Maximum Rating is the limit value that it must not exceed.
*2) No Condensation

5-2) #EFHEEH  Recommended Operation Condition

15H HE Min. Typ. Max. =Ly
ltem Symbol Unit
OLEDEEENEIREE VCC 9.0 10.0 11.0 v
OLED Drive Power Supply Voltage
Ny EREE VDD 1.65 1.8 3.3 v
Logic Power Supply Voltage
EEANERE VIH 0.8VDD VDD v
Signal Input Voltage VIL 0 — 0.2vDD

JE44 Type No. EPW1404AA1




5-3) JHEE  Current Consumption

1HH k=) RAT/E—> Typ. | Max. | Bf
ltem Symbol Lighting pattern Unit
600cd/m” 24T 7.0 [11.0
All Pixels On A
OLEDER &) & IR E it m
; 2HAT 0.2 | 0.7
OLED Drive Power Supply ICC All Pixels Off
Current
RN - ]10.0 A
Stand-by H
600cd/m” £ HT 80.0 |120.0
All Pixels On
Aoy BRER DD £IHAT 80.0 1120.0 A
Logic Power Supply Current All Pixels Off H
RAINA B 1.0 [10.0
Stand-by

6) Jt4EME  Optical Characteristics
6-1) #¥&E / FE Luminance / Chromaticity

1EH LS Min. | Typ. | Max. | Bifs
Item Condition Unit
¥EE Luminance £&LT All Pixels On 480 | 600 - | cdim2
& x Chromaticity x 2m%T All Pixels On 029 | 034 | 0.39 -
fE y Chromaticity y 2m%T All Pixels On 031 | 036 | 041 -
a3 Xk Contrast *1) 10,000 - - -
IRRIVNIEE S *2) - - 20 %
Luminance Distribution
HORR—Y *3) - - 10 | %
Crosstalk
*

) ERATEEIY SR ML =25 01BE £HETER
*2) AEME 3R (FRO~Q) . HEEEORLERERE
x3) BIEME 5Sm (FRLR@O~O®) . @LO®. ®LW. ®EM. L. ®LBIER—EFTZBIE
Notice:
*1) Contrast ratio of display all pixels on in a dark room.
= Display All Pixels On / Display All Pixels Off
*2) Measuring Point : 3 Points ((D~®) , Measuring luminescence pixel in the designated area

*3) Measuring Point : 5 Points (®~®) , @and® , ®and , ®andd) , @and@ , ®and@® is same point

INRILNEES = (1-(Lmin/Lmax)) x 100 %

Luminance Distribution=(1-(Lmin/Lmax)) % 100 %
0~5mm  14~20mm 29~34.4mm

LDl s aR F—% =NAXL[(@-@) /@) x100% , (B-@D)/®) x 100%
i) , (®-@)/®) x100% , ((D-W®@)/@) x100% , ((B®-®B)/®) x100% ]

Crosstalk =MAX[(@-Q@)/@) x 100% , (B-(0)/®) x 100% (®-1D)/
®) x 100% ,(D-AD)/@D) x 100% ,(B®~13)/®) x 100% ]

&4 Type No. EPW1404AA1




6-2) FandFE  Lifetime Characteristics

HH WL mEEe"
tem Operating Condition Luminance lifetime™”
=38

;:ﬂiﬂﬂi FESKEE 23+3 °C. JREESHUT. $EE 600 cd/m’ 5OYiE R

Room Tem SATEG0L? BB 3,000 hrs
O([)JZratine P Ambient Temp.: 23+3°C, Humidity: under 65%, Luminance: 600 cd/m2, 50% Luminance
Lifetime S Lighting Rate: 50% 2, and Continuous Operation 3,000 hrs

pe

*1) Typical {&
*2) RATES0NE &, 1574 V128BEHRFO0DEREZRITSELIEDET D,
O BROERE/ARILOERENRFREIIFLUFHL T0%DEMEITRITL TS0 ET 5,
Notice:
*1) Typical Value
*2) Pixels of 50% in one line 128 pixels are lit.
In this case each pixels lights for average time of 50% of display drive time.

6-3) BEER%L  Gray Scale
EHEE 2 (White/Black)

Gray Scale

7) AC4st%E  AC Characteristics
7-1) 7 L—LREKRE Frame Rate
Min: 100Hz

4 Type No. EPW1404AA1




1-2) ) 7IA 22— —RX  Serial Interface
DUTIL A B—Tx—R B4 24 Serial Interface Timing

EE k=) Mn | Typ | Max | Bifi

ltem Symbol Unit
2 8 B AR Clock Cycle Time toyole | 100 - - ns
FyFTELY v b7 v FEER Chip Select Setup Time tess 20 - - "
Fy LY bik—IL FEER Chip Select Hold Time ey 10 - -
ANT—2Ey Ty TR Write Data Setup Time tosw 15 - - s
ANT—HRR—)LREHE Write Data Hold Time tonn 15 - -
“L"LRIL-NJL R B Clock Low Time toke 40 - - oS
"HLARJL - 1RLRIE Clock High Tme Torkn 40 - -
3L EASYBERE Rise Time ty - - 40 N
3T AY B Fall Time te - - 40

A
A

tc t-
\< CSS > = CSH /

tevae >

A

A
“
| o
£

CSB tF - — 4.‘.3__ -
Valid Data [ ;
SCLK |
SDIN
N Y e e Y O N A O I}
CSB
—<DFC#>< D7>< D6>< DS>< D4>< D3>< D2>< D1>< D0>—

SCLK L h ‘ ir tf — L J tr ‘ tf —

VIH= 0.8*VDD VOH=0.9VDD
SDIN VIL=0.2*VDD VOL=0.1'VDD

4 Type No. EPW1404AA1




7-3) #Hl{EL#%  Control Specification

WU TIL A3 —Tx—R
MY TIA B —T—RIE, PYTFILoavs: SCLK, Y 7ILF—%4: SDIN, CSBTHERL
ShET,
SDINTIZ., 9Ew bDT—4 A, DC, DI~DODIEIZL T FLPRE—IZT RFAASHATNEET,
DCEw MZ&kY, T FLORE—ADT—42/NA ~%Display Data RAM(GDDRAM) [ =AM
(DC bit=1) . AR FLIPRA—[ZEERATH, (DC bit=0) REVET,

MPU Serial Interface (3-wire SPI)
The 3-wire serial interface consists of serial clock SCLK, serial data SDIN and CSB.
There are altogether 9-bits will be shifted into the shift register on every ninth clock in sequence: D/C bit, D7 to DO bit.
The DIC bit (first bit of the sequential data) will determine the following data byte in the shift register is written to the
Display Data RAM (D/C bit = 1) or the command register (D/C bit = 0).

CSB

L [
X o X om X X o >
SDIN/ ) =

SCLK A A A Y A

Lt L
N G 6 O O O OO

SCLK

SDIN

4 Type No. EPW1404AA1




7-4) 1260428 —Tx—RBAZIVY 12C Interface Timing

Symbol Item Min Typ Max | Unit
toyoke Clock Cycle Time 25 - - s
thstart [ Start condition Hold Time 0.6 - - s
Data Hold Time (for “SDAqyr” pin) 0 - - ns

tp
Data Hold Time (for “SDA\” pin) 300 - - ns
tsp Data Setup Time 100 - - ns

Start condition Setup Time (Only relevant for a repeated

tssTar Start condition) 06 i i ks
tsstop Stop condition Setup Time 0.6 - - s
tr Rise Time for data and clock pin - - 300 ns
t Fall Time for data and clock pin - - 300 ns
tioLe Idle Time before a new transmission can start 1.3 - s
SDA A 4 3
__m te IDIE
tHSTART tesTOR
R
— i
SCL TI p
IcyCLE

4 Type No. EPW1404AA1




7-5) 1204 >4 —7 z—RFI{EEH,  12C Interface Control Specification

IPCRRIE YT B S (SCL) EL Y FILT—% (SDA) THEESLET,
HADS A IFPull Up ERICESELAETAERY FEA,

AMET ELR - NA bERER. TNARETI /)9 MK TRELET,
(4 av)LADHigh®RE. SDA input/outputZLowl=Zd %)

FT—BNA I, RA— bV T4 a3 VER MY TAVTa2aVDBIZ. PSRRI VELD
Ly—IANEREENE T,

ACKEw FIE. BEY FMEMAHB/NA FDRICIHEEE T, LI—/N\HAKE Y FEEEFES BHHETIC,
PSR VRESDAS A VEBBT HIBENHY ET .

AL—=T  Ly—Nn\HBT7 FLRAEESNSHE. &3/ FRERICAKEERT IBESHY FT,
Ty b7y TR, R—L FEREE, BYCEBET AL 3RELETAERY FEA,

I%C bus consists of the serial clock (SCL) and serial data (SDA) lines. Both lines must be connected to pull-up resistors.
After receiving the valid address byte, this device responds with an acknowledge (ACK), a low on the SDA input/output during
the high of the ACK-related clock pulse.

Any number of data bytes can be transferred from the transmitter to receiver between the Start and the Stop conditions.

Each byte of eight bits is followed by one ACK bit. The transmitter must release the SDA line before the receiver can send an
ACK bit.

When a slave receiver is addressed, it must generate an ACK after each byte is received.

Setup and hold times must be met to ensure proper operation.

s RA— REBRUR by FEH Definition of Start and Stop Conditions
Bagramr TssTop

SDA

i
|

_:— ______ S N I
SCL P \ i i SCL
I 1 : P :
]

_______

,,,,,,

START condition SICL)P condition

« £ MEERE Bit Transfer

poxstawngoutig

SDA i 2}

" Data line is Change
stable of data

- 74 7 1) v < Acknowledgement on I°C Bus

DATA OUTPUT
BY TRANSMITTER. —-\ /—X—X— ————— : : T
Non-acknowledge
DATA QUTPUT i
BY RECEIVER \ /
Admﬂwledg; ]
SCLFROM P
MASTER 1 2 8 9
s !
START Clock pulse for acknowledgement

4 Type No. EPW1404AA1




1-6-

1

12C

ID7 FL R

12C Device ID Address

RB—haAVTA4LaV ITHWT NRRRE—([ETIEALTWARAL—T7PRLRERITTIRERHYET,
REFDAL—TFPRLR[E"78h"TT,

Following a START condition, the bus master must output the address of the slave it is accessing.
The slave address of this product is "78h".

RERRE
E11[)

011
L]

|

A

TRELANACDFEREYMILYBEE—FARESNET,
AYYy 1 DEE)—FE—F, AV 00K XS/ M E—FARIRENET,
MSBE YA RAIZEREENFET

The last bit of the address byte defines the operation to be performed.
When set to logic 1 a read is selected, while a logic 0 selects a write operation.
MSB bit is first transferred.

7-6-2) 1%0/AXF—% J+—< v b+ [%C Bus data format

RN HBEERR BN
Ollll Il Il lo |>E;:g‘g Control byte 1% Data byte E:Q% Control byte | = | ]|Dat|ak|>yt! | z[°
I =) O e O I AL 7
" N A - ~ ~
Y Y
Slave Address m> 0 words 1 byte n > 0 bytes
MSB ... LSB
Nofe: Co — Continuation bit

D/C# — Data / Conmunand Selection bit
ACK - Acknowledgement

SA0Q — Slave address bit

R/W# — Read / Write Selection bit

S — Start Condition / P — Stop Condition

4 Type No. EPW1404AA1




8) T|RON / OFF>—/% > X & RiRON / OFF>—4 >R
Power ON / OFF Sequence & Display ON / OFF Sequence

N e N
EROFFiK B8 R RONIR BE
State of Power Supply OFF State of Display ON
J - J
RSTBE > h¥HighzFE 1= [ELow DIk — < .
e s FROFF@Y K AEhiE{E)
FETVDDOBIREONT 5, BIEA Display Off(Send Command AEh)
HREBEHERNTHDOREE
SDREH10% LN ORI
ETEHETH D, ¢
Under RSTB pin is High Z or Low 5 p
condition,power on VDD. IRNRNDBEDT=H ImsTFD
Then wait until VDD become stable. Wait for 1ms for the electrical
(Voltage is in recommended range,and discharge of the panel.
deflection from a set value is a range
within 10%.) l
l VCCEIR%EOFFL, VCCAVDDLL
TITRBETHED
RSTBE‘J’&LOW‘:‘E“JI“L,T:fﬁ[:High Power off VCC. Wait until VCC falls
Iztyhd 3 less than VDD.
LowB¥f#]:Min 3us ¢
High B f#:Min 2us
Set RSTB pin High after RSTB pin set
LOW . RSTBZ L"IZtvh
Low Time:Min 3us l
- VDDEIRZOFFY %
VCCEIRZONL ., EEMHEEE)
ESEERNTHDOREBM DR l
£54109% LR O FEERICES S ) .
FTHD . T
Power on VCC. RIROFFARRE
Then wait until VCC become stable. ~ g
(Voltage is in recommended range,and
deflection from a set value is a range
within 10%.)
ICaRURL Y RAHFE
Set IC Command Resister™

v

ICORAMIZE R
T—2EEAHD
Write Display Data to RAM of Driver

v

=& ON

(AWK AFh %1(8)

Display ON
FRONIKRE

¥4 Type No. EPW1404AA1




8) TIEON / OFFL—4 >R & RRON / OFF>—4 U R (f5 &)
Power ON / OFF Sequence & Display ON / OFF Sequence (Continued)

VDD /: ?\ VDD
1 1 Over Opsec ;
—V: :4— .
iOver3ulsec . Over Ousec
>4 Over 2usec
RSTB High Z or Low ' .\:
: ? Send AEh \ RSTB

(Display OFF (over Tmseg,
Over Opsec | command)

E ’ "\} (VCC<VDD
vee / \\i( ) vee

>

e Hi-Z Hi-Z
¥1) 9) YO rHz7-avI45L—2aVBIBE

*¥2) 10) EVEILT—2EEAXSE

R URICHDEWEE, REARET L ELHY FET,

Notice:
*1) Refer to 9)Example of Software Configuration
*2) Refer to 10) Pixel Data Output Mode

Keep sequence, otherwise display would break down.

AYUNAWF =R
Standby mode Sequence :

VDD
Send AEh
Send AFh
Display OFF :
Ezolr;agu?) (Display ON
command)

VCC \ _________________ CC >7V)

Hi-Z

b
*3) Wake uphs (VCC ON), Display ONDIES £ S &=, VECIIWE Y KEVLWHARETT,

Notice:
*3) When the wake up (VCC ON), VCC must be higher than 7V to send Display ON(AFh) command.

¥4 Type No. EPW1404AA1




9) Y2 bhHxzF7-arT749L—>3 2 Example of Software Configuration

OV RS R MlEEERE 81h, 48h
Set Contrast Control

VCOMH, IREFE%%E ADh, 10h
Set VCOMH/IREF Selection

8958/ BIRBEE D5h, G2h
Set Display Clock Divide Ratio/Oscillator Frequency

T F v —UIRERE D9h, F1h
Set Pre-charge Width

VCOMHE R E DBh, 30h
Set VCOMH Deselect Level

MUXE%E A8h, OFh
Set Multiplex Ratio

TARTLALAF Ty FEEE D3h, 1Fh
Set Display Offset

SEGREE &% 7E DAh, 12h
Set SEG Pins Hardware Configuration

7 RLRE—FEE 20h, 02h
Set Page Addressing Mode

4 Type No. EPW1404AA1




10) EVILT—2#EARX Pixel Data Output Mode

Graphic Display Data RAM(GDDRAM)IZ D LN T

ICERODGDDRAMIESRANTHE R S, RIRSNSEBRDE Y FF—VERIMLET,

{E AT HGDDRAMMD B X[£128 x 16bit T, FHIZR S B4k IZPAGEOA SPAGE1 ETD2R—IZ
DEIShTLET,

1NA b T—2 ZGDRAMIZERAL &, MEDASLERM—R—DDA A—OT—4252EY b

ENET, (AFLT7RLR-RAUVETRENDETOHATL BEY M) BNEHENES)

OB, DOE Y FEFIDEEEIZ, DNFFIIOZRERICEAFENET,

HENTEHREZLLEDL0IC, €AV M EIE OB AEY I DT 7 CTEEEMREICE>TLET,
RREEEAMICOT LT H5EE. RRRAZI— bS5 VERMTIRNBL X2 ZRMIT—2 DEEDMEIC
Y I BETRRRAI—FIAVEXESHIEMNHEFET, (a<rk D3h)

Graphic Display Data RAM(GDDRAM)
The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed.
The size of GDDRAM to be used is 128x16 bit, and as shown in the following figure, it is divided into 2 pages from PAGEO to PAGE1.

When one data byte is written into GDDRAM, all the rows image data of the same page of the current column are filled
(i.e. the whole column (8 bits) pointed by the column address pointer is filled.).
Data bit DO is written into the top row, while data bit D7 is written into bottom row.

For mechanical flexibility, re-mapping on both Segment and Common outputs can be selected by software.
For vertical shifting of the display, an internal register storing the display start line can be set to control the portion of
the RAM data to be mapped to the display (command D3h).

Page Data

COLO
coL
coL2
CoL3
COL123
COL124
COLi2s
COL126
CoL127

Do 1EYRPIEDEILDTF—E%ERT,
D1 Each box represents one bit

02 < | P
D3
D4
D5
De
D7

D1
D2
D3
D4
D5
D6
D7

4 Type No. EPW1404AA1




1) AEYEEZAHI—4 2R Memory Writing Sequence

D 7FLYYUTE—FDOHEE = 20h, 02h (R=TS7 RFLy P o¥E—FIZEE)

(@ Set Addressing Mode Command = 20h, 02h (Page Addressing Mode)

@ A YTy T FOHEIT = AOh (Column 0%SEG OIZE&%E)

@ Set Segment re-Map Command = AOh (Column Address 0 is Mapped to SEGO0)

® EFTRAAR—TDEHRE = BOh (PAGE 0IZE%%E)

@ Set Page Start Address Command = BOh (Set PAGE 0)

@ HSLRE—FT7 FLRADEE = 00h, 10h (SEG OIZE%%E)

@ Set Column Start Address Command = 00h, 10h (Start SEG 0)

® EET—42 %#128E%ITT 5. Data=xxh, xxh, xxh =+ = = = =« xxh

® Set Pixel Data 128times | |
128times

® EFTRAHAR—TDOHRE = Blh (PAGE 1#157E)

® Set Page Start Address Command = B1h (Set PAGE 1)

@ @®,B%ETT D,
@ Operate @, ®

e —ahanun Laaofhnane QL8

EREE Tt

n ODO DD DO D
LSB DO COMO
Ccom1

[=2YNel=] 2 I I
~_ MSB D7 CcCom7
~—

1IEYEMES LD T—E%ETFRT,
Each lattice represents one bit of image data.

¥4 Type No. EPW1404AA1




12) #E#EHE  Connection Specification

12-1) Rt

904 ££973N

1904

Figure of Connection Specification
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12-2) #E4Z[EFE  Recommended Circuit

3-SPI :
VCC VDD
MPUI 387
FPC
vCcC
VCOMH
5 GND
CSB 5 VDD
RSTB 6 CSB
SCIK 7 | RSTB
SDIN 8 SCL»
9 | SDAin
W SDAout
> > e
3 2| 3
8:: 8:: 8::
AR VARV A4
1%C -
VDD VGCC VDD
. o FPC
1 vee
VCOMH
=~ GND
os6
RSTE
SDAol
He"
< < AVl v
13) ANimF4FF  Pin Assignment
I:Input, O:Output, P:Power
4t
PN No| 2T Pl 1o
Pin Name Function Description
1 VCC OLEDERENE IR OLED Drive Power Supply P
2 VCOMH COM High & COM High Electric Potential P
3 GND g5 0K GND P
4 VDD ooy ER Logic Power Supply P
5 CsB FyTELY b+ Chip Selection |
6 RSTB vy k Reset I
7 SCL gawvy Clock I
8 SDAin T—4 Data |
9 SDAout JEES No Connection 0
10 BSO VDDIZ HE#5% Tie VDD |
11 BS1 GNDIZ##5% Tie GND |
1Pin L
| |
L ®RE
[ Display Side
L
11Pin

¥4 Type No. EPW1404AA1

a4 Z$EHE Connection Side Up
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14) {E%EMEEER  Reliability Test

Pressure Test

HE HERGH FIEERE
Item Condition Description
1ESR AT -30°C R 96BHRS 15:2)DF X TOHOHEBEDHIE
. EELHBHEF-I L
o 1

Low Temp. Storage - 30°C storage,96hrs 15-2) of all of criteria and

ERENME -20°C B4 96RERY permissible number are satisfied.

Low Temp. Operation -20°C operation,%hrs*1

=R +15°C BFiEE 96RERA

High Temp. Storage +75°C storage,96hrs '

EEBE +60°C BifE 96mERA

High Temp. Operation +60°C operation,96hrs

BRERITE +60°C95% BT 96BERY

High Temp. High Humid. Storage  [+60°C 95% Storage,96hrs K

BEYA4IIL -20°C30min. /+85°C30min. 1044 7 JL

Heat Cycle - 20°C30min. / +85°C 30min, 10 Cycles

H—IORER HBM : 100pF. 1.5kQ 1000V

Surge Test MM . 200pF. 0Q +200V
200N MMETIEIHER., 15-
DI RTOIEEDHEREE

LHBHEBEI L
When1 time of 200N of pressing
force on OLED panel is applied ,
15-2) of all of criteria and permissible
i o SFER Tk 5 BB number are satisfied.
R SR RERBRSHSE

Refer to Method of Measuring OLED Panel
Pressing Force Test

4ONANET100EHE. 15-2)
DIRTHEEDHEEEL
HBEMEFTE
When 100 time of 40N of pressing
force on OLED panel is applied ,
15-2) of all of criteria and
permissible number are satisfied.

HTERER AT ES R

R40mm, 10[E] DY I738& T, 15-
) DT ANTDHOIEE DFIEHLE
LHBRMER/RI-IL

H FLER Refer to Method of Measuring OLED Bending | "Vhen 10 times of R40mm bending
Bending Test Test test on OLED panel is applied ,
15-2) of all of criteria and permissible
number are satisfied.
Wa%T 1#3%6@ & T = S80cm 15-2) DI X THIHE D
. £m@m1E (FH10[E) EERELHBRZETH-TC
Drop test (Packing) &

1 Corner, 3 Edges, 6 Surfaces, height:80 cm, 10
times

miREtE (EE)
Vibration (Packing)

5~100Hz, 0.75G, *#@E5I.
XY, Z&2h

5-100Hz, 0.75G, logarithm sweep,
direction X,Y,Z 2hr

15-2) of all of criteria and
permissible number are satisfied.

F o ) BERRERESESH. BESABRIRKTRIN TER,

x2) WEBELEE,
Notice :

(100% lighting in case of operation test)

*2) No Condensation

*1) It's executed at the atmosphere of compulsory circulation constant temperature chamber.

&4 Type No. EPW1404AA1




15) S\EREL#E  Appearance Specification

15-1) S\ &8R&EZMH  Appearance Inspection Condition
BREIZRYHSHI30cmBEN - EMN S, OLEDR/FEDEEmKRU45° DEHETHHRBELITI,
COBRBEFHICTRBTELGVEB X RR—UNBREMHFREB-IKELRRET D, ERICTITI,
The visual inspection is carried out from 30cm away position in the conical area of which angle between a OLED display
perpendicular line is 45°. Even if Appearance specification of next page is not satisfied, the item that
cannot be recognized by this inspection condition isassumed to be good. Ambient (Room) temperature condition.

vV
45° #930cm
About 30cm
OLED Y,
1
BRREROBEEITEOBEY L5 -
ORITRE 10~500 Ix
OnErE 1500~5000 |x
(QFPCHMNE IR E 1500~5000 Ix
[llumination at Appearance Inspection
(DLighting Appearance Inspection 10~500 Ix
(@Appearance Inspection 1500~5000 Ix
@Appearance Inspection of FPC 1500~5000 1x
BREOERIENEDOBY £ T 5 -
Definition of Defect
AXRME  Spot Defect #RREA  Line Defect
R
Max. Diameter L “ W
g g A
Min.Diameter C

D:mOFHE - D=(RE+ME)/2
D: Mean Diameter of Spot, D=(Max. Diameter + Min.Diameter) / 2

&4 Type No. EPW1404AA1




15-2) 4}ERE#  Appearance Specification
ETHOEEQHEEELHBRER-TAR LT A X TLIERREHET 5,
The OLED display is judged good when all of criteria and permissible number are satisfied.

S FIERE
EHH i,
Content Description
JERAT FERR - FEBMEAARIL KR LALRIL 0
Non-lighting Non-display and non-operation panel |Non-lighting panel
J=vdif] ER:BRAOIIPHRAERET |D<0.10 < FE =#ommLL_E
: DRk DRNA = R (EAtomELL)
Point defect o i
Black spot by scorch of Pretermission (5mm = multiple defect
foreign bodies in pixel and interval)
light emission element.
0.10<D 0
Wt
bl
&
it
o EESN=1 No lighting Pixel 0
:j—, Dead pixel
> 2 JICKHER W=0.01H2L<2.0 "Ni!
2 )
§ Black line Black fine by dust. W=0.01and L<2.0 Pretermission
o
> 0.01<W XI%2.0=L 0
0.01<Wor2.0=L
SAULD 1R (AERLVBZVS V) [REEKRIZKYHIE
Line Mura Bright line Judge by Limit sample
ER (ARKLUBWLS 1Y) |[BRERKRIZEYHIE
Dark line Judge by Limit sample
KRTEFX J=E V¢ D=0.1 “NEil
Scratch on display  |Point scratch pretermission
surface 0. 1<D=0. 15 2B (PEE&STMELE)
3z 0.1<D=0.15 2 pieces (5mm = multiple defect
% interval)'1
ot 0. 15<D 0
>
g BER W=0. 1 )
§ Line scratch pretermission
il L<3.0 B2 0.1<KW<0.15  |2(8 (558ESmmsAt) *
g L=3.0a0d 0.1<W0.15 2 pieces (5mm < multple defect
§' interval) *
3.0<L B2 0.15<W, Xix [0
0. 15<W
(3.0<L.and 0.15<W), or (0.15<W)

i
Notice :

DRI RX REXEDLET2UEETET S

*1)Line and Point scratches failure are allowed total 2 pieces.

¥4 Type No. EPW1404AA1




15-2) SAEEE (frE)

Appearance Specification(Continued)

Dirt, Scratch, Bending of FPC

1HH NE HIERE
Item Content Description
iu-_? 1 IWLNE | $1E T 4 LLDFENR, ¥R  |FX GMpTHEEgEss) |/
S;;gg?aﬂ(r:ne Dirt, scratch of sealing film Scratch (no Influence on dimension)  |pretermission
EN METEEEEEE) [
Dirt (no Influence on dimension) pretermission
29 RTREICHEETHEY 0. 1<KW FEf=(2. 0<L ?ﬂy TP —
Particle Particle on display surface 0.1<Wor 2.0<L 0
Pretermission if it can remove by cleaning.
IEH RREITFET HEH RERASR 0
Dent Dent on display surface Refer to limit sample
TAILLIREEIN | T LARIVIHEROEI N, /) |SABAZEHER T
b4 Film edge crack Bali,cracking of film Panel edge External form tolerance range pretermission
% SR EEE SN 0
Fﬂﬁ Out of external form tolerance range
2| WEEEENE  |ssxEOBh. X X B TEFEEESE) |FH, REEHEsE
§ ;ES::::: cl;{esm Dirt, Scratch of Protection Resin Scratch (No Influence on Dimension)  [Pretermission, No Exposure of Wiring
= Bh G\ TEEERESE) |TH
_c'; Dirt (No Influence on Dimension) pretermission
S| 1com [CREDHI B O\ EEERES) |
IC Appearance Dirt of IC Surface Dirt (No Influence on Dimension) pretermission
FPC4\ &R FPCDBEN. X, Fih FEN WMETEEEEESE) RV R EBICHEMERS
FPC Appearance Dirt (No Influence on Dimension) °

No adhesion of resin at connector
electrode.

X, i
Scratch, Bending

FRITKHEHBHESTE,
No exposure of wiring by scratch.

BEFRZECITHNEES

Cannot allow dead bending mark on
FPC.

-21-
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16) #2FE - BEAITEAE  Method of Measuring Luminance and Chromaticity

KAEICK LEEAMA HNo. P TIUHOBEABN-TICKYAEZTES. (THER)
Luminance and chromaticity are measured with a luminance colorimeter BM-7 (TOPCON corp.) at perpendicular angle to OLED display.
(See Figure Below)

1BE - EEARRORIHEY : 2547

Operation Condition of Measuring Luminance and Chromaticity: All Pixels On.

BERERIEAE  Outline of Method of Measuring Luminance and Chromaticity

sE Rt -
Luminance Colorimeter

TEYFAMLUX
Attachement Lens

AHELE 2 —L

OLED Module I 52mm~67mm
4
| |
KE Display Side R SRTERIEMA 2 ° 12T
o g H PRGEERET 5.
, H tH  Luminance is measured in 2-degree
‘[ EHEEHEH  measuring field.

FEEEBIE L& Position of Measuring

J&4 Type No. EPW1404AA1
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17) 32 E& A%  Method of Pressure Test
17-1) NRJLIBEERER A% Method of Measuring OLED Panel Pressing Force Test
T+ —RF—=DIZNRNEHET A ILLETIZLTEY bF 5, RRT ) THEICHIBEFICLY
FEZMA. RREENRETLIELTRET S,
An OLED panel is placed with the sealing film side down and the load by resin pad is applied on the center of display side .
at a constant speed(= 1mm/s), and measure the strength with the digital force gauge when the OLED shows abnormalliities of display.

< BER Schematic Diagram >

| TOINT+—RT—D
Digital force gauge

200NBFEF : D LA > p30mm, 3 7HERE : A 50
CD JNBSEF : L5 > 10m. S 3 PHE : A 50
200N:Urethane Hemispherical Pad ¢ 30mm Hardness:A 50

/ 40N:Urethane Hemisherial Pad ¢ 10mm Hardness:A 50

BIE/SRIL
OLED Panel

BEE
Pedestal

Center of Active area

|
|
: RRL)THR

JE4 Type No. EPW1404AA1
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17-2) BhIFERE&RAE  Method of Measuring OLED Bending Test
RAOMADMHIZ, NALEHIETAIILLZTICLT, BO&SIC—HEREET b,
10EIHIFET o RICRITREL., RRICEELSHHINEIHNEFHMET 5.
One end of an OLED panel is fixed on a cylinder of 40mm radius with the sealing film side down like the schematic diagram below.

After 10 times bending , whether abnormallities of display appears or not is checked by lighting inspection .

< BER Schematic Diagram >

10 sets of bending test

JE4 Type No. EPW1404AA1
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n
B
*u
a
™
Ha
\d

17-3) B (F45F 1 Bend characteristics

#H ¥ ETRET ) 7 Bendable area
_ SRR
“THT47 LT Active area
“Ea—4a>% T 7 Viewing area
*J4)LLEET 7 Sealing film area
B F AR R[ ') 7 Bend forbidden area
- |CEEEEER IC assemble area
* T4V LEIET )7 5% No Sealing film area
N . E=Sull:(l
[ Bend direction S—
SRl Bh (F AT BE
- K70 {8lIL AT &E Longer Panel side enable Longer side
- 5550481 1% A~ 1] Shorter Panel side unable| Possible to be

Bendable area

RTE
Display
Surface

BRIFEE L
[ Do Not Bend

FRE
Display Surface

Sealing Film
surface

T4ILLE IR

”

A

be3 T |
Connection
side

-25-
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18) @% & S5 ~)L  Packing and Label
18-1) #BERLEE  Packing Form
HEEHE 110900000282k %,
Refer to Packing Specification(11090000028)

18-2) WEFES  Production Number
ROy kNo. [ZDWVWTIX, FTERERTET S,
The production number for the OLED display is as following.

Bl Bampte - S 0210

=g L 20134 =K A =1ENo. * EikNo. *¥

Control No."" 2013 Month? pate  Control No.™® Substrate No.™4)

be
1) EEESERYT (1XF2) .
*2) ADOREMERIITEDEY
*x3) EEESERT.
*4) 001k UEE,
Notice:
*1)Control Number(1 or 2)
*2)Month of Manufacture and Mark
*3)Control Number
*4)Serial Numbers(001~)

e A B C D E F G H J K L M
Mark

A 1R 2R 3R 47 5H 6H 1R 8R 98 | 10R | 11A | 12RH
Month | January | February| March April May June July August |Septembelf October |November|December

18-3) HI%ES AL Inner Package Label
REFRT NIV (BAEYEIEICRAT. BEREYNERICEAN)
R EEHZE 11090000028 &£ 5,

Inner Label (It sticks on smali freight side, and it charges in a small freight.)

Refer to Packing Specification(11090000028)
NEFEINIL (BRICEEFRY. KERYAIEICREA)
HELHRE 11090000028 12& B,

Outer Label (It sticks on reinforced small freight and assembled freight side. )

Refer to Packing Specification(11090000028)

18-4) BERMA Y%L Package Product Quantity
BME—FAYE: 30 pes
HqERAL—AUHE: 52—k

BKEYMDOAYH 750 pcs 30 pcs X 5 ¥—Fk x 5kL—)

Sheet Quantity: 30pcs / sheet
Tray Quantity: 5 sheet / tray
Small Freight: 750 pcs (30 pcs X 5 sheets X 5 trays)

-26-
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19) &/NZEHE Minimum Order Quantity
13, 500pcs

20) RESEM LRI Storage Condition and period of warranty
BRE:5 C ~ 35°C, B ;65 YRH LKIT,
BB, BRTOXN LB VGFRICEER FLAIZARRETREDZ &,
REFEAREIE. B FLARBENSA Y T—DRFBICTMARI2ZL A (FARESECZL) &
BENY7—CREEE. B FLAICARIZKETREOL, IMALIRICERT S L,
FELRTEICOYEY RETAILLOHER) BHEHEEETILI—IILRBFITHEM>THEADI &,
Temperature: 5°C-35°C and humidity: 65%RH or less.
Store displays on our original tray under the designated condition.
Please do not expose our displays under the direct sun nor the fluorescent light.
The period of warranty for the Displays is twelve months after the delivery (without open De-gas packing)
Once opening De-gas packing , please use displays within one month.
In case you found the residual sticking material on display surface, please swipe off by clean soft clothe dipped with alcoholic solvent.

21) EkLVEEZEIE  Handling Notes

1. RERETANWLTART LA DEBBLEAEMA LNV E, i FPCHRAICEBLRAZMI BN &,

2. RFAEHOHHNI L, RFAICEIERERGZETHABNI &,

3 BT - BBEE5A-AMEILE 12— )LICOEELTRHEALENI E,

4. BFrESWIESZEIEHBMELER ( 1.5 kQ, 100 pF ) T 1kVAE . MMEEEZ ( 0 Q, 200 pF )T
200 VLt T9, BESAROBESINLBRETRYERLDOZ &,
I RARES - BEERERSHELG ERMTEENANEREIHEEH D VIFRET L LHAHY FET,
BIRON / OFF>—4 VX RRON / OFF—4 D R(ZHEb VSR, S SAKET 2E1/NHY ET .
EFfHAPRRBOMUTOENMREESTCRE~ADREEBIT T3,
BRELED 2 —ILOBEFBITTILZIL,
ICEEm~DEBKES. RV, ICICKAZEOHNEMRA DI EEHFTILEIL,

© o - o o

1. Don't apply excessive stress to the OLED display.
Also, do not apply excessive stress to the FPC part.

2. Do not damage the display side. Do not touch directly by the finger etc. on the display side.

3. Do not use fallen or struck OLED module .

4. The static electricity destruction voltage is 1kV or more in HBM test (1.5 kQ,100 pF) and 200V or more in MM test (0 Q,200 pF),
Handle the OLED module under the managed condition of electricity.

5. To use over absolute maximum ratings and ranges of the operation power-supply voltage causes break and burning.

6. Keep 8) Power ON / OFF and Display ON / OFF Sequence, otherwise OLED module would break down.

7.Do not expose sunshine and light included UV light whose wavelength is equal or less than 380nm

8. Do not be condensing of OLED module.

9. Do not connect any circuits to the metal surface of IC. Do not apply external force to the cover.

&4 Type No. EPW1404AA1
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22) tHhEZEIE Agreement Matter
AUEBKREICRBEZELEEE. WEOVREZROGE. RWOIF-LHENFKELIGEICE, A
BELBAEORAFDELEWCKYRBEZL > THRRIZHH1DELET., FRAFHEOEEITAE
DERZRETHHGEEEEI BB LLEBICLVEHRORELZT>3DELET,
When the reservation is caused in this specifications, a new problem occurs or either change or abolition are admitted, both
suppliers and purchasers are to solve those by talking sincerely. When the change in use conditions or change in usage are
raised, both confer and it is assumed to review the specification if necessary.
INEERICIEERIICBAZ~AREL, BAZOARRZHEV IO EREZERTHILEHKRELET,
BL, FEEODANBAOCBEMGEEEFZFICOVTIE, MABTOHIICLYEETEILDELET,
4M change shall be made by purchasers' approval of application. However suppliers can make minor change, replacement of
workers or small work change etc, based on their judgment.
MXEEXDARICELEVIELIES X MIXORBENEBESNDIEDELET,
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation 1
overrides the English one. |

23) IREE Country of Origin

HE
HS 3— F : 8531.80-000

China
HS code: 8531.80-000

24) HEHLE  Production Site

BER MEENMLTARATLAHRRHE) KU HE (REBFHSEM HRLFD)
Japan(Futaba Mobile Display Corporation) and China(Futaba Corporation of Huizhou)

&4 Type No. EPW1404AA1
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25) H@EEFEE Notes
AEFECHRBORFIE., —WEFHE AVHR. BIEMKE. RERFE. 7I2— XAV MR, O
VEa—S#E. NV TSR, BB, SRS, EERAOARy N ITRARENGRETHE
AEh, -, 4% KRETFHRSIL. BEOEREE. FAAETAVLNSZLZERLTEYET,
BELAREHOCEEUENIVEL A, FREIEFOKE, BREE. TEENA~NDEMG. BFEOCHE
ZFICTEFZREIERNLSHY ., H LLFHESMEENBERELIBNDOHLIUTOAE (UTHER
®) ~OEEME, HEERE, REZRIETHIIOTEHY FEA.

AEHREOHE., FHEBZ., FLAREARCERASAILICIYREELLEEFEFIIONTE,
TOERZAVIRETOTITHRBEWVET,

AEKREOHHE., FHEZRBA. FLABREARTOERAZFESNTVSEE., SFACEHLEDFET
CHRCESV, BESFOARICELYE. AMESEHOEHRE EROEKRIZODLTHBESETL
EEFEY,

The products listed on this specification sheet are intended for use in general electronic equipment (AV equipment,
telecommunications equipment, home appliances, amusement equipment, computer equipment, personal equipment,

office equipment, measurement equipment, industrial robots) under a normal operation and use condition.

The products are not designed or warranted to meet the requirements of the applications listed below, whose

performance and/or quality require a more stringent level of safety or reliability, or whose failure, malfunction or

trouble could cause serious damage to society, person or property.

Please understand that we are not responsible for any damage or liability caused by use of the products in any of

the applications below or for any other use exceeding the range or conditions set forth in this specification sheet.

If you intend to use the products in the applications listed below or if you have special requirements exceeding the

range or conditions set forth in this specification, please contact us.

OMZE., FHESR Aerospace/Aviation Equipment

Q@ Az (BBE. BEH, M%) Transportation Equipment (Cars, Electric Trains, Ships, etc.)
QEEAKEE Medical Equipment

@FEHIH AR Power-generation Control Equipment
GORFHEFRBRE Atomic energy-related Equipment

(OF=3EL 5 Seabed Equipment

@3B H iR Transportation Control Equipment

@ HMEOB L VERLEREES Public Information-processing Equipment

O -1 Military Equipment

DTS, PREHES Electric Heating Apparatus, Burning Equipment

OBF K. Bl Disaster Prevention/Crime Prevention Equipment

O EREEE Safety Equipment

BZOMEERRLZEDOOND AR Other applications that are not considered general-purpose applications.

BHE. AEREFERATOIRBORTICH->TIE, HBEZEFOFERARAES K UEBKRICKE C-RERE -
HEBEOBRONY I Ty TEBRERTIEL T,

When designing your equipment even for general-purpose applications, you are kindly requested to take into

consideration securing protection circuit/device or providing backup circuits in your equipment.

&4 Type No. EPW1404AA1
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OUTER DIMENSION

0.243=+0.03

#/E/Total Thickness

0. 1=x0.01
74 JLL/Film

0. 01=0.01

& %|/Adhesive

0. 133=0.015

8.66+0.2 —
(2.07) (4.52) 0.05
(2. 606) (AA) 3.448-0.10 ——
—~ © P0.217x16-0.024 2
° 38 (©) &
N [ap) N
e | 0.5:05
AT )
I
] i 5
1"
I H Y,
I \ FRERITY 7 (128x16 Ky )
| ‘ | Active Area(128x16dots)
| |
82| & ! ! Ea—oaviTU7
23| S | (SRR AIAR)
< N 2| | | Viewing Area(Applied Area of
s 8 <= | | Appearance Specifications)
: 28 (
- —~| ©
3 | gs
~ 8 | |
P RET 1 ILL
| | Ea—A25TUT%
EREMISEE A o[l | EERESCE. T
o N A —EE = — | | Protective Film e
1) FPCECH /N — U HFRERICES 2 &, \" o/ Viewing area must be ,
2D TANLEBERABNC &, \j| covered ontirels v
BIE B MR EE : /
FPCEIE T « L LimERh 52. 0Max. T, 3.5+0.3 n i
Resin on Display Side 3.37) |
1) Wiring patterns on FPC must be covered - 1 \
with resin entirely. N
2) The thickness must be lower than AN
the thickness of film. | w| s
Applied Permissible Area / i Tee L
Up to 2.0 length from the edge of =
film on FPC. | fol B o«
c— w%
Pint)/ =~ [Pin11
3. 600 05 (BACIED) Al
(No Coverlay Area)
a3 FEME

Contact side of connector

~ & 0.217)
S
s € 0. 193) (0. 024)
fan
S
s
A | | 1

AEBHL KRR (100 : 1)
A-Portion Magnified Drawing (100:1)

HiIET LA
Sealing Film

RETILL
Protective
Film ©.4)
PEGIZN
Film
FonE S Ic
Rgsin on
Display Side i 1F TS
Resin on
Sealing Side

FPC

BERILARR (5 : 1)

B-Portion Magnified Drawing(5:1)

E5iH

(fEERI1)—)

ik 7 4 JLL/Sealing Film

0. 20+0.03

®

ection Cross Section

(Scale Free)

-30-

HEBEMFHE
(6.08) 1. 2020 1) $HE T £ LS EAEEHNC L,
2) FAMEIEFELRET B,
Printed Location of Manufacturing No.
1) It must be printed within sealing film.
i 2) Reversing printing is acceptable.
[
[‘ £ 1 FfstAE 2 A H
‘ 1) BROBETLIITYTHEOLNATNSI L,
‘ 2) BEEOEIRXICHEEXYIEN L,
2T T4 LA e
Tab Film o 1) Z4)L T 4L LGGEERE T (BIEAE),
2) FHIET oL HIETDAIWLAEET,
¥ 3) FPC: T 4 L LIHERA 52. OMax. £T,
= 3 Resin on Sealing Side
i '; A 1) Wiring pattel_*ns on glass panel must
* I be covered with resin entirely.
= 2) The thickness must be lower than
i the height of IC.
Applied Permissible Area
* 1) Up to edges of film (no sides).
2) Up to sides of sealing film.
3) Up to 2.0 length from the edge of
film on FPC.
<
O
g 7
o~ 1%
I S| DEEE - FPCH Y (A
o 1) Z4ILLEHEBMNS2. 0L E,
D ~ 2) f#EMRIRERE T,
FPCHF U gl (¥ B EF A &R
R=0. 38
- D Limit --- Applied Permissive Area
of FPC Bending Location
1) 2.0 length or more over
P \ from the edge of film.
ﬁ E \ 2) Up to the edge of stiffener.
malko Applied Permissive Bending Radius
Tx [t must be 0.38 or more over.
3
i
o
Lo
No HRfi HHEB B (um)
: Region Material Name Thickness
RS E 12.5
ANR—LA Polyimide ’
1 Cover lay EEF| 15
Adhesive
RS
R—2Z Polyimide 12.5
2 Base Film HEEH| 12
Adhesive
3 ECIVN Eﬂfﬂfﬁ 18
Conductor Copper Foi l
RUAS K
AR Polyimide 125
4 Stiffener EEF| 40
Adhesive
N3 Ni-Aush - :
5 Surffc?&l?ir_?ishing Ni-Au E’yl)atig-ng Ni :3+2 / Au: 0.1 or more

BEIRYAZ .04 6296 611 231 846+, 04 6296 611 931 846+ </\ASF 2T 1)—>

Accommodated Connector : 04 6296 611 231 846+, 04 6296 611 931 846+ <Halogen Free>
KYOCERA ELCO Corporation

RtEZT/)La#)

EPW1404AAT

Scale 2/1




