—Futaba

AREELT A A7 LA B B
OLED DISPLAY SPECIFICATION

4 Type No. EPF1402BA

1) A Application

AEHREILAMELT « R 7L AEPF1402BAIZEA T 5.
The specifications are applied to OLED display EPF1402BA.

2) ¥EE Features

BEFI2ENRAN%

TART VAR A —
Display Business Center
FUTABA CORPORATION

BB Item f£#  Specification
[ETE-3 5 128 x 16RGB
Resolution
BExEYF 0.269 x 0.072 x 3 mm
Pixel Pitch
FOT47LTYT 34.408 x 3.432 mm
Active Area
NI A X 4560 x 9.03mm
Panel Size
IC PT6891
ERE 262k color (Max.)
Color
& &R 45 64(R),64(G),64(B) (Max.)
Gray Scale
HEE 420 cd/m? (40% Pixels On)
Luminance
ARtk ®EL
Circular Polarizer (CPL) Without CPL
e PP Ky ITIRYHR
Drive Method Passive Matrix
EREE 16V / 1.8V(Typ.)
Power Supply Voltage
HE 016
Mass

3) F& Purpose
EEEERE %
Mobile communication device, etc.
R FEEERETIGEENHYFET,

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




4) $ZHEYKEE  Normal Condition

AEKRETEFICRBOEMES., TRICHEL-REREBOEZFRATLILNDET S,
Measurements are done under normal condition unless otherwise specified.

BE  Temperature 23+3°C
JBE Humidity 45+15%
OLEDEREEEJREE OLED Drive Power Supply Voltage (VCC)  16.0£0.1V
Ooy - ERER Logic Power Supply Voltage (VDD) 1.8+0.05V
5) BER4EME  Electric Characteristics
5-1) #ExtEATER  Absolute Maximum Rating
A Hik=2 Min. Max. ==Eiv2
ltem Symbol Unit
OLEDERENEBIREE VCC 0.3 18.0 v
OLED Drive Power Supply Voltage
Aoy EBRERE VDD 0.3 6.5 v
Logic Power Supply Voltage
ESARERE Vi 0.3 VDD+0.3 v
Signal Input Voltage
EiERE 2 Topr -20 +60 °c
Operating Temperature 2
BrEURE Tstg -30 +60 °c
Storage Temperature

F oK) BERAEREE, BRELZYLELBEBLTREGLOBRVWRAETH S,

*2) FEBREEHE,

Notice : *1) Absolute Maximum Rating is the limit value that it must not exceed.

*2) No Condensation

5-2) HEEHESMH  Recommended Operation Condition

IEH k=] Min. Typ. Max. B
ltem Symbol Unit
OLEDERENEREE VCC 15.5 16.0 16.5 )
OLED Drive Power Supply Voltage
AUy ERERE VDD 1.65 1.8 1.98 )
Logic Power Supply Voltage
ESANERE VIH 0.8vDD — VDD
Signal Input Voltage VIL 0 — 0.2vDD

4 Type No. EPF1402BA




5-3) HEEH Current Consumption

HE Hik=7 RETING—> Typ. | Max. | Bifi
ltem Symbol Lighting pattern Unit
420cd/m’ 40% ;= AT 65 | 75 o
40% Pixels On
rive Power Supply ICC Al Pixels Off
Current WA
AR INA B - 20
Stand-by
420cd/m’ 40% B KT 700 | 800
40% Pixels On
ATy EBRER DD £IHKT 700 | 800 A
Logic Power Supply Current All Pixels Off H
RBAINA B - 20
Stand-by
6) JF4FM  Optical Characteristics
6-1) ##E / &£E Luminance / Chromaticity
I5H & Min. | Typ. | Max. | Bifs
ltem Condition Unit
$EEE  Luminance 40% kT 40% Pixels On | 295 | 420 - cd/im2
) X 030 | 0.34 | 0.38
White
y 034 | 038 | 042
X 057 | 062 | 0.67
Red 0.30 | 0.35 | 0.40
@.E y 5T EE H . : . _
Chromaticity " BYTIREE  Pixel On 2 03 | os
Green
y 051 | 056 [ 0.61
- X 0.11 | 016 [ 0.21
Blue
y 007 | 012 | 017
aY k3R b+ Contrast 1) 1,000 - - -

bz
*1) 2RMABEIFSR
*2) AIEME 3R (FRO~Q) . BEBRBORLEREAE
x3) FROBEL, BEETHD
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) The Chromaticity of blue is reference value.
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6-2) HitFFdn Lifetime Expectancy

HH BiEE K HEEH"
ltem Operating Condition Lifetime Expectancy "
=SEME A) EEBORERRE, ) HELBORTEE. 150085 AT ENVEHR . FEREIL6-1)EEED
& BATERI0N EEE B TROMETHEE
Room Temp. | Normal condition defined as 4), Set min luminance which | After operationg for 1500hrs, Luminance should
Operating described in 9), Lighting Rate: 30% 2, and Continuous be at least 50% of the min luminance which
Lifetime Operation written in 6-1).
ERATE FKRIY7EBOERICH T,
O 0 g7 s N
& WERHOEERE. R 506%451.@75‘&%%3116%@
Room Temp. Normal condition defined as 41 St MA®RIE
Storage ormal condition defined as 4), Storage. 50% Pixels shrinkage time at Four corner pixels.
Lifetime 3 years after delivering.
pa

1) HiFFaL(E. FEFUGTERALEZSRICHFTEZSFRTHY . REATHILOTEHY FEA,

*2) RATERINE (X, 154 VI28ERPDIGDERZERITSEDIILDET D,
COF, FRDEFRE/ARILOEEE R LFH L TO%D R ITRATILTLSEDET B,

Notice:
*1) Lifetime Expectancy is not guaranteed one but expected lifetime in normal condition.
*2) Pixels of 30% in one line 128 pixels are light.
In this case each pixels lights for average time of 30% of display drive time.

*ETE F I EE

*Storage Lifetime Definition

WEAIREE Initial status FHEER End of Life Time
,— o=
{ 1
\
N —

ny
( ! | 1
6-3) FEEA%k Gray Scale
& 3R %% 64 (R), 64(G),64(B) (Max.)

Gray Scale

7) ACH¥5tE  AC Characteristics
7-1) 2 L—ALREEER  Frame Rate
Min: 100Hz

J&4 Type No. EPF1402BA




1-2) ) F7IA 2R —TJxx—R  Serial Interface

DT AR —Tx—R B4 2% Serial Interface Timing

HE His=s Min | Typ | Max | Bifi
ltem Symbol Unit
2 0wy BEHEEHE Clock Cycle Time Tsck 40 50 - ns
LPRA—tLY bty b7 v FIRS Setup Time Trs_s 20 - -
LPRA—t LY biR—)L FEERE RS Hold Time Trs_h 20 - - "
FyTELY by b7y THERT CS# Setup Time Tes_s 20 - -
FuFELY bk—L B CS# Hold Time Tesh | 20| - | - | ™
ARAT—R2Eyb 7y THER Data Setup Time Tdata_s | 20 - -
A DT —HHR—)LREE Data Hold Time Tdata_h | 20 - - "
“L"LAIL-sRILREE Clock Low Time Tsck_low| 20 - -
LRI - L RIE Clock High Tme Tsck high| 20 | - | - | ™
3L _EAYBERE Rise Time Tsck_rsie| - - 15
ST AU BFE Fall Time Tsck_fall| - - 15 "
#F1 ARV TILA A —T—RX  *Note 1: 4-wire Serial Interface
Trs_s Trs_h

RS

*E1
*Note 1

Cs#

- >

Tsck_low Tsck_high

-

VAW

Tes_h

:

Tdata_s Tdata_h Tsck_rise
SDI(IN) < >< D5 X X X D1 X DO
SDO(OUT) < )( X X X X X DO1 X DOO0
MR Y TFILA R —T—RA  3-wire Serial Interface
CS# Tes_s
- Tsck_low Tsck_high
[
< Tsck _»l lelsck_fall
h —\_/_\_/_\_/_\_/_\
—-
Tdata_s <~ Tdata_h Tsck_rise
SDI(IN) <

SDO(OUT

KX

J

000
XXXXXX

TT

Tes_h

|

&4 Type No. EPF1402BA




7-3) #IfE#4L#E  Control Specification
HROVTIL A8 —T1—R
AV RESA T BB, RSIFFIXLICLTLIEEL,
INGA—BR/T—R%E54 T BB, RSIFFIEHIZLTLIZELY,
ARV KR NFGA=R/T—REFEET D EZCHIEICLICLTLLIEEL,

MPU Serial Interface (4-wire SPI)
If RS pin is LOW, the input at D7 to DO is interpreted as command.
If RS pin is HIGH, the input at D7 to DO is interpreted as parameter/data.
Set CS#"L" when the command, parameter/data is sent.

X X
\ /-

SDI(|N|_<DT><D6><D5XD4X D3XD2X D1>< DO >;
WY TIL A3 —T—R
MY TNAE—Tz—RIE, YY7ILoOvsy: SCK, Y F7ILTF—4: SDI, CSHTHER
INETS,
DITIE, IEY FrDFT—4 M, RS, DI~DODIEIZL T FLPCRA—IZL T FAAShTWNEET,

RSEw MZkY, T FLIORE—ADT—45/34 k%Display Data RAM(GDDRAM) [ZZ &AL A
(RS bit=1) . AX Y FLPRE—IZEEFRALH (RS bit=0) RFYET,

RS

Ccs#

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

Cs#

A\ /S

¥4 Type No. EPF1402BA




7-4) 1204 B8 —T1—RBEALZY

[2C Interface Timing

Symbol Item Min Typ Max | Unit
tscL Clock cycle time 25 - - s
tiow High pulse width for SCK 0.6 - - s
thign Low pulse width for SCK 0.6 - - ns
tsTang Start condition Hold Time 0.6 - - ns
Data Hold Time (for typ “SDAgy7’pin) 0 - - ns
ton
Data Hold Time (for “SDAIN” pin) 300 - - s
tosu Data Setup Time 100 - - s
t Start condition Setup Time (Only relevant for a repeated ~ Start
STAsu ” 06 - - ns
condition)
tsTosu Stop condition Setup Time 0.6 - - ns
t/t Rise/fall Time for data and clock  pin - - 40/40 s
tour Idle Time before a new transmission can start 1.3 s
s Sr P
. - |---

tsTARd Tiow

thigh L

&4 Type No. EPF1402BA




7-5) 1204 > 52 —2J = —R &R 12C Interface Control Specification

PCARIESYTILI A Y (SCK) £ 7ILT—%4 (SDA) THEESNET,
MmADS A FPull Up IBRICESELETAIERY FEA,

BEMHT RELR N FERZER., TINARIETV /7 Uy ACK) TIHELET,
(o Bav2/8LADHighdDfE. SDA input/outputZLowl=9 3)

T—RANA ME, RE—FraA0T42a 0 ER MY TA0TF4oavORBIC, FSURIVADND
LY—IANEREEINET,

ACKEw FIE. 8BEY FMORHASE/NA FDRICHEEET, L—/\DACKE Y b EEET HHTIC.
FSURIVRIESDAS A VERKRT 2RENHYET,

AL—=T - LY=n\HBT7 FLREBEEENSHE. &/ FRERICAKEERT ILELHY ET,
Ty b7y TR, AL FEBREE, BUCBET 5L 3BRELZTAELRY EEA,

I%C bus consists of the serial clock (SCK) 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.

CRA—FEHERUR by T Definition of Start and Stop Conditions

START condition STOP condition

- Evw hER#E Bit Transfer

/ X \

SDA : ! : T

SCK

* Datalineis 'Change
stable of data

- 74 /) w ¥ Acknowledgement on I°C Bus

Data output by
transmitter N
I
Data output by
receiver

I
I
I
I
I
:
; Non-acknowledge~,
1
i Acknowledge -7
I
|

S

¥4 Type No. EPF1402BA




7-6-1) 12G ID7 KL R 12C Device ID Address

AB—FAVT42aY ITHRWDT NAYRE—[ET VAL TS AL —TTRLREHITT S
DBEIHYFET  KEBDODIXL—TFTRLRIE “COh'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 "COh".

1T11]10]0|A2|AT|AD] O

Slave address: +_
1100000 W

FRLANADRBE VM KYEEE—FNRESNET,
ACY71 OB —FE—F, ODYI0DBIESA ME—FMNEREINE T,
MSBE vk MR HIZERESNhE T,

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) 12C/ARF—4 7 +—< v b [CBus data format
Write Mode two byte command

S1111]0]0|AZ2|AT|AD| O |ACK| Commandcode | ACK Data code ack| P

i

Slave address: _ —

1100000

D Master to Slave El Start condition El Stop condition

DSIave to Master |scx| Slave acknowledge signal

Read Mode Sequence for Display RAM Data / Parameter-Read

|S|1|1|U|U|A2|A1|AD|U|ACK| Command code |ACK|S|1|1|D|D|A2|A1|M|1|ACK| Data code |ACI(}----| Data code Iﬁ|P|
L —— _—
Slave address: _ — Slave address: _ —
1100000 RW 1100A2A1A¢ N bytes Data

|:|Master to Slave E| Start condition E| Stop condition acknowledge signal acknowledge signal “1”

|:|Slave to Master Slave acknowledge signal

¥4 Type No. EPF1402BA
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8) E|IRON / OFF>—% >R & RRON / OFF>—4 2R
Power ON / OFF Sequence & Display ON / OFF Sequence

EIROFFiKRE R RONJR B8
State of Power Supply OFF State of Display ON
v
v FKROFF(AT K AEhE1E)
RSTBE' > hiHighZa = [FLow DIk BE T Display Off(Send Command 5Ah)
VDDDEIREONT %, EEAHLES)
EEHERNTHOOEEEILSDRED i
109 LINDFEMNIZE T DFETH D, IR DREDH ImsFFD
Under RSTB pin is High Z or Low Wait for 1ms for the electrical discharge of
condition,power on VDD. the panel.
Then wait until VDD become stable.
(Voltage is in recommended range,and
deflection from a set value is a range within
10%.) 4
VCCER%OFFL. VCCAWDDELT
IZHEBFETHD
4 Power off VCC. Wait until VCC falls less

RSTBE > #Lowl =ty LT=#(ZHighlZ than VDD.
k9%

LowB%[E:Min 3us

HighF§fE:Min 2us A 4
Set RSTB pin High after RSTB pin set LOW . RSTBZ"L"[Ztvhk

Low Time:Min 3us RSTB is setin "L".

High Time:Min 2us

v
4 VDDEIREOFFT %
VCCEIRZONL ., BEMHE B FE Power off VDD.
ERTH DR EEISDIREDN10%
LROERRNIET HETHED
Power on V/CC. 4 N
Then wait until VCC become stable. EIROFFIRAE
(Voltage is in recommended range,and State of Power Supply OFF
deflection from a set value is a range within
10%.)
v

ICaTURL Y RAERTE
Set IC Command Resister™

\ 4

ICORAMIZFR R
T—REZAH?
Write Display Data to RAM of Driver IC2

A\ 4

K ON

(AR AFh #%48)
Display ON

(Send Command 5Bh)

y

[ = mONIRAE ]

State of Display ON

4 Type No. EPF1402BA
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8) TIRON / OFF>—%4 >R & RRON / OFF>—4 U X (8 &)
Power ON / OFF Sequence & Display ON / OFF Sequence (Continued)

o ./

E Over Ousec

Over 3psec
—><¢—> Ower 2usec

%\_VDD

RSTB |, Hi;hZorLow % /

i Send5Ah |
i (Display OFF command) Over 1msec '
i —
Over Ousec i‘_’: , | :
'/ ’ '\! (rccamp)
w / \ _________________ vce

b
¥1) 9) YO k7 -avI7450L— a3 BIBRE
*2) 10) EVvILT—E2ZEARSE
LT ORIZHEDEWGEE, BERABET LI EABHY ET,

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

Keep sequence, otherwise display would break down.

-12-
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9) YIbrYzF7-avIq4TL—2 3 4

Example of Software Configuration

ERXEIEE Instruction Command Parameter
SoftwareReset Abh —
Wake-up AAh -
SEG Output Type(RGB) B3h -
Voltage/ Current Control B5h 85h
Overlap Mode B1h -
COM Number EOh OFh
COM Pulse Width D8h CEh, 00h
Blank Period E5h 04h
OSC Trimming 4Ch 0%
Clock Divider 45h —
Pre-Charge Period C8h 02h
Pre-Charge Current DOh 00h
Brightness B8h 3Ch,3Ch,3Ch

LRty FOBRICTEOI—FZEBMLTTEIL,

Add the following code after the register set.

/l[gamma
WRITECOMMAND(0x28); llgamma R
for(i=0;i<64;i++){WRITEDATA(gammai]);}
WRITECOMMAND(0x29); llgamma G
for(i=0;i<64;i++){WRITEDATA(gammai]);}
WRITECOMMAND(0x2A); llgamma B
for(i=0;i<64;i++){WRITEDATA(gamma(i]);}
WRITECOMMAND(0x2B); /lgamma up

const unsigned char gamma[64]=

{ 7,11,15,19, 283, 27, 31, 35,39, 43, 47, 51, 55, 59, 63,
71,75,79, 83, 87,91, 95, 99,103,107,111,115,119,123,127,131,
135,139,143,147,151,155,159,163,167,171,175,179,183,187,191,195,
199,203,207,211,215,219,223,227,231,235,239,243,247,251,255};

67,

-13-
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100 EY®ILT—4%:2EAK Pixel Data Output Mode
AEYERIZOVWT262KhS—. h5—F—Fa A2 KE30h)
I CRERIZIX128x32x18bitDH A4 XD A EY BRI ZEFH > TULVET, 18bitdT—2 M pixel
HELET,
R, G BIZCDWWTIE, #FNFh6EY b, 6EY b, 6EY FTHEEESATLET,

Dot memory map (262K colors,Color mode command is 30h)

The size of the RAM is 128 x 32 x 18bits. 18 bit is allocated for each pixels.

The 262K colors bit of R, G and B are corresponding to 6bit, 6bit and 6bit, respectively

Q1234 Column 123124125126127

R Joofo3]os[oo

0 Gotfo4]07[oa
B1{02ji0s|08|oB
R [V

1G]\

Bl I\

Row

R iy

30 G \
B \

R \
3G \
B \
X

CMD 835XDAT 00BXDAT 01EXDAT 02bXDAT 030XDAT 04nXDAT 0ShXDAT 068XDAT OThXDAT 081XDAT 05hXDAT 0ARXDAT 0BH)

Example: for color mode(RGB666), write data: 00h, 01h, ..., 0Bh

AEYZEMIZOVTEOKAS—, h5—FE— K3 A2 MI31h)

I CRERIZIX128x32x16bitDH A XD A E ) EfZEFF>TULET, 16bitdT—2Apixel 240
HLFET,

R,GBIZCDWTIE, R ENEEY b, 6EY k, SEY FTEEEIATLET,

Dot memory map (65K colors,Color mode command is 31h)
The size of the RAM is 128 x 32 x 16bits. 16 bit is allocated for each pixels.

The 65K colors bit of R, G and B are corresponding to 5bit, 6bit and 5bit, respectively

2 2612
234 Column 123124125126127

=)

L

5

T

Q
RiZ
0GyZ

1!5

1
:q
=T
1542
ol
R[S
16}

B 1\

s

Row

\
MD 83hXDAT 000XDAT 01hXDAT 028XDAT 030XDAT 048XDAT 0SBXDAT 06hXDAT 07hXDAT 08hXDAT 09XDAT OARXDAT 0BH

Example: for color mode(RGB565), write data: DO_A, DO_B, ..., D4_A, D4_Bh

&4 Type No. EPF1402BA

14-



1) AERYEZAH—7 X Memory Writing Sequence

262K colors,Color mode command is 30h

D EFAHFRHBT ST FERT 83h
(D Write start command is issued.

Q EZAHRE—INA +T—4 R[5:0]
@ Write 1%t Bytes data {MSB} {LSB}

@ EFAAE—INA LT—4 G[5:0]
@ Write 2" Bytes data {MSB} {LSB}

@ EZFABE—INA bT—4 B[5:0]
@ Write 3 Bytes data {MSB} {LSB}

® @D %6144EIFTT B,
® Write 6144times

65K colors,Color mode command is 31h

D EFAHEFHBT SV FERT 83h
(D Write start command is issued.

Q@ EZRAHRE—INA +T—4 R[4:0] G[5:3]
@ Write 1%t Bytes data {MSB} {LSB}

@ EFAAE—INA +T—4 G[2:0] B[4:0]
@ Write 2" Bytes data {MSB} {LSB}

@ @B %4096EF1TT 5,
@ Write 4096times

4 Type No. EPF1402BA
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12) $E#4t#  Connection Specification

12-1) EfuiLk

=
<
I
=

<
I
51

B
290
z
S
>

A
[ BUMP_CHECK2
BUMP_CHECK2

DUMMY
DuMMY

DUMMY

DUMMY

DUKMY

dn~30v41689Ld

727 | GND

BUMP_CHECK
BUMP_CHECK

LDO_DIS.

_h._w_
E{ EEEEE IJu
s EFF

g5

Z'm

=

z

3
B
29
E+
S8
b3

k2
»
2
z
g
>

<<
I3
1]

154 | VHA

&3
<<<
I
>

DUMMY
COM5

comn2
comit
comzo
COoMea

comas
coM25
Comas
COoM23

126
DUMMY
DUMMY
DUMMY

DUMMY

Figure of Connection Specification
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12-2) #E4E[EEE  Recommended Circuit

-17-

SPI : vee VDD
FPC
VCGC
AGND
GND
CSB
RSTB
RS
N — £ SBATA
X 4-SPI| )ﬂ | Eg?
LDO DIS
, VDD
5 T ! vis
VCOMH
VCG
N
—Cl1 s 7) —_C3
2.2uF25V 2.2uF25V LOuF/6V
<7 <7 <7 <~
IZC : VDD VBD
WPUI= 4 e
AGND
g0 oo
w
SDATA SDATA
£50o1s
GND
1 Vi
AvAREE VAR ~
13) AAUHEFAF  Pin Assignment
I:Input, O:Output, P:Power
\ He
PIN No ,%ﬁ , HRE N 0
Pin Name Function Description
1 vCe OLEDEEE1 E R OLED Drive Power Supply P
2 AGND Tk GND P
3 GND g5k GND P
4 CSB FyTELY k Chip Selection [
5 RSTB AV Reset |
6 RS FT—A/a3 2 FER Data/Command Selection |
7 SCL A= Clock |
8 SDATA T—4 Data |
9 BSO A8 —7 T —RFER Interface Selection |
10 BS1 48 —T T —RER Interface Selection |
11 LDODIS | L¥alL—% BEHA/ZI Regulator Enabled/Disabled |
12 GND GNDIZ $ 85 Tie GND P
13 VDD ATy Y ER Logic Power Supply P
14 V18 a7ER Core Voltage P
15 AGND GNDIZ $#5t Tie GND P
16 VCOMH COM High &Efr COM High Electric Potential P
17 Yol OLEDEREHE R OLED Drive Power Supply P
1Pin __
P FoRE
%4 4 E4E Connecion Side Up — [~ I Display Side %4 Type No. EPF1402BA
17Pin




14) {E#EMEABR  Reliability Test

EH HERgH *7;@7 P E e
Item Condition Sample Description
B R -30°C B 240B5R9 ; 2;2”,_3 ?;““ ;ﬁg Ig E %2 ¥'Jf
o, * 2 & F§‘ } = .
Low Temp. Storage - 30°C storage,240hrs : 15-2) of all of criteria and
ERENE -20°C B 2408%RS * 5 [permissible number are satisfied.
Low Temp. Operation -20°C operation,240hrs*1
IR +60°C BT 240m5RS ;
High Temp. Storage +60°C storage,240hrs'1
=im e +60°C BIE 24085RH *1 5
High Temp. Operation  |+60°C operation,240hrs *1
RS iR +60°C95% BT 240BFRE *1x2 ;
High Temp. High Humid. Stor|+60°C 95% Storage,240hrs *1*2
BEYIIIL -20°c30min. /+60°C30min. 1044 &)L 5
Heat Cycle - 20°C30min. / +60°C 30min, 10 Cycles
H—UHER HBM : 100pF. 1.5kQ +=1000V 5
Surge Test MM :200pF.  0Q +200V
200N IETIEIRER. 15-
DDIRTHIEEDH ERE
EHBRBEBT L
5 [When1 time of 200N of pressing
force on OLED panel is applied ,
15-2) of all of criteria and permissible
— ISR LB REB A 2SR number are satisfied.
P aRa Test Refer to Method of Measuring OLED Panel Pressing 4ONINETI100EIREE. 15-2)
ressure Tes Force Test NI~TOIEHE DHIEEEL
e Gyt
5 [When 100 time of 40N of pressing
force on OLED panel is applied ,
15-2) of all of criteria and
permissible number are satisfied.
R40mm, 10[E D BR (TEREE T
15-2) DY X THIHEBDFIE
s s . BELHBHER-IT &
Bl (FERER BIFERER A AT R 5 [When 10 times of R4Omm bending
Bending Test Refer to Method of Measuring OLED Bending Test test on OLED panel is applied ,
15-2) of all of criteria and permissible
number are satisfied.
a3 e 15-2) DI RXTHEBEDH
Ha®T 1/3H56E 3T &80cn kot )
Drop test (Packing) &m@1[E (FH10[m) 5 %
1 Corner, 3 Edges, 6 Surfaces, height:80 cm, 10 times 15-2) of all of criteria and
THEEE (GRQ) 5~100Hz. 0. 75G. *ZIREI. permissible number are satisfied.
- , XY, Z&2h
Vibration (Packing) 5-100Hz, 0.75G, logarithm sweep, o
direction X,Y,Z 2hr
F ) RERRERESESP. BEARERKTERI0%TER.

*2) fEBIEEE,

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

(100% lighting in case of operation test)

*2) No Condensation

18-
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15) S\ERE#  Appearance Specification

15-1) 5 ER#REEMH  Appearance Inspection Condition
BREXRZRYMN50cmBENT-IEMN S, OLEDRFEADERKE U4 DFHEETHEREEIT.
COBREBEFHICTRBTELVER X, RR—UNREELRERB-SUELRRET D, BRICTIT
The visual inspection is carried out from 30cm away position in the conical area of which angle between a OLED displa’

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.

— 45° 30cm
OLED /
L

BARERORBEITRORY &7 5,

ORLTHRE 10~500 Ix

OBz 1500~5000 Ix

QFPCAERRE 1500~5000 |x
lllumination at Appearance Inspection

(DLighting Appearance Inspection 10~500 Ix

(@Appearance Inspection
(@Appearance Inspection of FPC

BERMDERIITENDEY £T 5.

Definition of Defect

B RM&  SpotDefect#R XA Line Defect

&
Max. Diameter

L Y W
EE Iy /\
Min.Diameter v(

D: ROFEHE, D=(RE+ER) 2
D: Mean Diameter of Spot, D=(Max. Diameter + Min.Diameter) / 2

Defect Pixel's definition : Three RGB treated as a Pixel's.

RXRMa SpotDefect #R4FE Line Defect

G G B
|E|II

1500~5000 Ix
1500~5000 [Ix

4 Type No. EPF1402BA




15-2) S\ERE# Appearance Specification
ETHEBDHERE LB ER-TAB LT R TLIZBREHET S,

The OLED display is judged good when all of criteria and permissible number are satisfied.

Z Dt ER

General Appearance

HETRESHOETH

RE HIEEHE
HE -,
Content Description
JEmUT JERT - FEEME/ AL FKRLAELV/SRIL 0
Non-lighting Non-display and non-operation panel  |Non-lighting panel
25 BRAODIIPHRNIR DZ0.1 T
FOBRIFISEBRNR Pretermission
HR: BRNICHLIFEAEKIY
IEV 7] BR B LVESE S 0.1<D=0.15 31E
Point defect Black spot by scorch of foreign bodies in 3 pieces
pixel and light emission element.
White spot that shine more brightly than 0.15<D 0
g*l} surroundings.
):E& ENFRF. DZCKIER W=0.05 T~
i Black line by Light emitting element and -
dust Pretermission
5 L=<2.0 &> 0.05W=0.10 [3(&
< i'ﬁ’f"ne L=2.0and 0.05<W=0.10 3 pieces
2 2.0<L B2 0.05W =i |0
& 0. 10<W
2.0<L and 0.05<W or 0.10<W
F4 R PERR (RVAATRFICH DHEHR) 0 &
Line defect Bright Line when all display off 0line
BiR (2RLTRICH 5 28) 0 &
Black Line when all display on 0 line
alyvy BR&REE TEROALTEE  50%KiE 0
Shrinkage Shrinkage of Pixel active area Lighting Area of pixel < 50%
0 HEYBRETRELEYETTHE
g ERE-HE |BYW (AR D=0.2 0 Pr(-?termission if it can remove by
5 El %{7 4 JLLs [Particle cleaning.
o [RREFX. 2 |[FX. ZEW  |(Point defect) R
> |Scratch, Particleon  |Scratch, Particle D<0.2 retnermission
B |display surface on display P
3 surfacein active EN
Qo [=]
8 area ¥R W=0.2 pretermission
5 Scratch
2 W>0.2 0
§".

Pretermission when no influence on Display function.

-20-
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16) #EFE - BERIEAZE  Method of Measuring Luminance and Chromaticity
KR@EICH LEEAR HD. FTIVHOBEESABN-TICLYRIEZTES., (TRSHR)

Luminance and chromaticity are measured with a luminance colorimeter BM-7 (TOPCON corp.) at perpendicular angle to OLED display.

(See Figure Below)

1BE - BEARKONRSEYE - 21T

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

EERERE AL  Outline of Method of Measuring Luminance and Chromaticity

wEs 00 e

Luminance Colorimeter

FAYFAVRLYR
Attachement Lens

-
E*%EL:E :) T P . J_L
OLED Module I 52mm~67mm

BRERER 2° ICT
PRGEZBRIET Do
Luminance is measured in 2-degree
measuring field.

F~mE Display Side

La

!

PEEBIFERLE Position of Measuring

JE4: Type No. EPF1402BA
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17) BEERAE  Method of Pressure Test
17-1) /SR ILIREEREEAE  Method of Measuring OLED Panel Pressing Force Test
TH—RT—=DITNRRVEHIE T A VLETICLTEY b5, RRTY 7HRICHEEEFICEY
HMEEZMA. KRREELVRETHEZRET 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 abnormallities of display.

< #ZEH Schematic Diagram >

TOBNITH—RT—D
i Digital force gauge

200NBFEF : L2 p30mm, >3 7HEE : A 50
INBSET - LB ¢10m, S 3 PHEE : A 50
200N:Urethane Hemispherical Pad ¢ 30mm Hardness:A 50

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

BIE/ SR IL
OLED Panel

{amE
] Pedestal

RERIT TR

Center of Active area

&4 Type No. EPF1402BA
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17-2) #IFEXB&A%E  Method of Measuring OLED Bending Test
RAOMMAD XIS, NPV EHIET A ILLZTIZLT, HDKSIT—IRZEEAEYT %,
10EIFEITSRICRITREL, XRRIZEELNHINESHEFHET 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 .

< #EH Schematic Diagram >

10 sets of bending test

7

¥4 Type No.

EPF1402BA
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17-3)

BH (7451 Bend characteristics

B (TR EET!) 7 Bendable area
*FHOT47 LT Active area

‘Ea—4a>% T 7T Viewing area
= J1JLLF1E T 7 Sealing film area

Bl 7 A ®] ') 7 Bend forbidden area

- ICEHEER IC assemble area

= J1)LLEIET) T 5% No Sealing film area

Bh (75 A Bend direction

- £ 10481 1L 7T §E Longer Panel side enable
« %5 70 {811% A< A Shorter Panel side unable

=infal

Shorter side

e
Display
Surface

P\

04
#h AT BE
Longer side
Able to bend

.
e

- R R E A% ™IZ# (F 5 AT 8k Display Surface convex bend enable
- KormE{AIZ Mgk (B A 1] Display Surface concave bend unable

In case of customer process investigation for Display Lamination on Customer Outer case ,

Please contact Futaba in advance to prevent unexpected Display broken.

E

Notice :
EEEEEN
= (FRTRET!

~—

EEEEEEEEEEEEEEEEEEEEEE NN NN EEEEEEEEEEEEEN
7 Bendable area

RRE

Display Surface

T4ILLE IR
Sealing Film
surface

—

[T

BhIFEELE
Do Not Bend

BEICIHERIES TERHARKEL. TARTVAEBBIRZEH AL FOE/ADTHRESBEVOLET,

\_

NoZPAN(@
Driver IC

Ffwdal
Connection
side

4 Type No. EPF1402BA
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18) @% & S A)L  Packing and Label

18-1) tHERZRE

Packing Form
WELHRE 1109000002812 & %,
Refer to Packing Specification(11090000028)

18-2) #;&EFHS  Production Number
AR DBA Y kNo. [2DW Tk, TRERET S,
The production number for the OLED display is as following.

{5 Example :

15F 021022

L )
T

EIENo. HMEFAA? EIHENo. % EHARNo.
Control Data Code™ Control Substrate
e No.™ (y, m, d) No." No.™
1) EEESERT (IXIF2) .
*2) ADREMERIITEDEY,
*3) BEEBESERY.
*4) 001k V&EE,
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 18 2R 3R 4R 5R 6R 1R 8R 98 | 10A | 11A | 12R
Month | January | February| March April May June July August |September] October |November{December

18-3) RES A

JL  Inner Package Label

NEFINIL (BRRYEIEICRET. BAEMRERIZEA)
RBLEE 11090000028 12k %,
Inner Label (It sticks on small freight side, and it charges in a small freight.)
Refer to Packing Specification(11090000028)

NEFEI AL GRICEERY.

RELEE 11090000028 12k %,
Outer Label (It sticks on reinforced small freight and assembled freight side. )
Refer to Packing Specification(11090000028)

18-4) B A Y%L Package Product Quantity
BWHEY—FAYE: 30 pes

HEML—AYH: 50—+

EMAImEIcisfD)

&8E

BEEWOAYE - 750 pes 30 pes x 5 —Fk x 5L—)
Sheet Quantity: 30pcs / sheet

Tray Quantity: 5 sheet / tray

Small Freight: 750 pcs (30 pcs X 5 sheets X 5 trays)

-25-
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19) &/NZ3E#E Minimum Order Quantity
13, 500pcs

20) REZM L REHAR  Storage Condition and period of warranty
REEHIE, BE © -5°C~ +35°C, /EE RH65% LT,
EStEN. HATORAEESHVMERICT, BEBERSTICAN-KETREDZ &,
BL., HIRHNSRERE-—RNCRELHICLLEE - EEFHOBRKIHET 2 MBEZEZRO,
RTHEIZOYEY (RETAIWLOHER) AHLAEEEFITILI—LRBFITHAEM>THEAD &,
BERSZAHRSIMALUNDOERZHET S,
REEHR 1T, BEMABLVI2LALET 5,
BUHBZICTEENRELEBE, KRB LET.
Storage conditions are as follows: Temperature 5°C - 35°C and Humidity 65%RH or less.
Store displays in Futaba de-gas packing under the designated storage condition.
Do not expose displays under direct sun or fluorescent lighting for extended period of time.
However, the deviation of temperature and humidity conditions by the product during transportation
as a temporary environmental change after the assembly, is allowed (except in the case of shipping via BOAT) .
If residue is found on display surface, wipe clean with soft cloth dipped in alcohol based solvent.
It is recommended that once opening the de-gas packing, the displays should be assembled within one month.
The period of warranty of the display is 12 months after arrival date to customer.

In case failure display found , that will be replaced.

21) ER#RULVEEZSEIE  Handling Notes
I RERETANLTARTLADBBELRAETMABNI &, Ff, FPCRRICEREBLNEMALN &,
2. RREEBODHFRNI &, RTHEICIEEEZETRAGNI &,
3. BT - BREEALABELES A —LICOFFELTEERALLEWLNI &,
4, BESHIRETIEHBMERER ( 1.5 kQ, 100 pF ) T TkViALE . MMEEE& ( 0 Q, 200 pF )T
200 VELE TY ., BEISAKRDOESARETRY RO &,
5. HXBEXER - BFERETHEERL ERAEREZNNERAEIHESH S VIHRIET S LNHYETS,
6. BIRON / OFF>—4 v X RARON / OFFS—47 U X IZHEDIGEWNEES. BESARET IENHY FT,
1. ESTEALERSIMUTOENRZECRE~NORBFR T TS,
8. ABELEC 21— ILOHBEIEHITTLIZELY,
9. ICEERE~DEIEERK. R, ICICENEDHEMZ S LER/ITTLEZEL,
10. BEHEMSEHETE, ARVICHMNGYREINAEEZETENTRNI &
B LAEERYIKRWLAEEFiIm Display Handling Note# BB 2Ly,

1. %%A%IEFilm Display Handling NoteZZRR < &L,
12. ICEREA~NDBVEDRSG TRBAEORAICLLIENHYET,
1. Do not apply excessive stress to the OLED display.
2. Do not damage the display side by directly touching display or applying other such pressure.
3. Do not use any fallen or stuck OLED display.
4. The electrostatic destruction voltage is 1kV or greater in HBM test (1.5kQ, 100 pF) and 200V or greater in MM test (0Q, 200pF),

so handle the OLED display under managed electrostatic conditions.
5. Using the OLED display over absolute maximum ratings and ranges of operation power supply voltage will cause

break down and possible burning.
6. Adhere to Section 8 of this specification (Power ON/OFF and Display ON/OFF) to avoid permanent damage to the OLED display.
7. Do not expose the OLED display to direct sunlight or light (including UV) whose wavelength is equal to or less than 380nm.
8. Do not allow moisture to condense on the OLED display.
9. Do not connect any circuits to any metal surface of the OLED driver IC.
10. Do not use any sharp object or exert excessive pressure when removing the panel from packaging.

Refer to the FILM DISPLAY HANDLING NOTE.
11. To clean the display, residual sticking material , for example, please wipe off using a clean soft cloth moistened

with alcoholic solvent. Refer to the FILM DISPLAY HANDLING NOTE for more information.
12. Do not irradiate strong light onto the surface of the OLED driver IC as this may cause a malfunction.

J&44 Type No. EPF1402BA
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22) HEEIE Agreement Matter
AFEIIRRZEL-BE, WEOLEZROIGE. SHWONIH-LMENRELIGEICE. A
BEBABOBRADELEVWCKYAEZL - THRRIZH-H51DELET ., FRAFHEDEERIIAR
NEBR#RET HHEEEENMIBLLBICLYLEHKRORBELEZTSEDELET,
INEEEFICITEACBAZAREL, BABORBEEVWTHLERZEET S LEERELET,
BL. FEEDANBZ CEMTEELEFZICIONTIE. MABOHIIFICEYERTEEHLDELET,
ERIN-BUBMRAIREOMEN LY FET,
MXERXDABRICELGEVDDELIGEIF. IXORBENMESREINDILDELET,
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.
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.
Resale our products is out of guarantee.
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation
overrides the English one.

23) IRERE Country of Origin

HFE

HS a—F : 8531.80-000
China

HS code: 8531.80-000

24) HEH A Production Site

BR MEENMLTARATLAH%RRKE) RU HE (RESFHG (EM) BRAE)
Japan(Futaba Mobile Display Corporation) and China(Futaba Corporation of Huizhou)

JE4 Type No. EPF1402BA
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25) #@EEE Notes
AEHEICEBORBE., —MEFHE AR, BEKSE. RERSR. 73240 MER, O
VEa—SHER,. NV TV, B, SRS, EERAOARY M) ITRARENGREZTHE
AdEh, -, 4% KRETFERSIL. BEOERE. FAAETAVLNSZLZERLTEYET,
SELGREMOCEEMAVEL SN, FEAHBOKIE, RBE. FESHNAADESR. FIKOME
FICTEFEZREIBNLASHY . H LLEIHESMEENBEXRELIBNADOHLUTOAE (UTHER
®) ~DEEMY. HERE, REZRIATLILOTEHY FEA,

AEREOEHRE, FHEBZ. FREAREARICERSIALILICIYREELLEBEFIIOVTE,
TOERZAVVPRETIOTI TRENVET,

AEFEQHE, FHLTEBER, FLEIBRTEHETOEAZFESINATVSIGE, BHICEHEOET
CHBK S, BESEORARICADLE., AMEERBA DR E TR OEKRICOVTHEBESETL
REEET,

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.

Oz, FHHESE Aerospace/Aviation Equipment

QXA (BEE. BE, hE) Transportation Equipment (Cars, Electric Trains, Ships, etc.)
CEZAME Medical Equipment

@FEHIFE AR Power-generation Control Equipment

GFRFHE R Atomic energy-related Equipment

©BE#S Seabed Equipment

D3R B R I 2 Transportation Control Equipment

@nHMEDOB L VERNIEHES Public Information-processing Equipment

OFE=MAME Military Equipment

OBEA &, RO Electric Heating Apparatus, Burning Equipment

OBF . BrIDHERR Disaster Prevention/Crime Prevention Equipment
OEERELE Safety Equipment

B O fiFERREBHON SRR Other applications that are not considered general-purpose applications.

BE. AEURZEZERT DEBORITH-> T, UREBOERARE & URBHKRIZE C - RERE -
HEOBFRONY I 7y TERERITEIEL T LI,

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.

J&4 Type No. EPF1402BA
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Futaba 7EErisntsn E7emige

HEBRSHFME
D HIET A ILLDBEAHESENI &,

0. 253=+0.03 2) MFEARIEFELRIET B,

3-+0.2
OUTER DIMENSION (2. 125) @1 .
(2.799) 3. 432-0.1
o P0. 072x16RGB-0. 024
=
C\i ©
e (9)
)
i e
P )
|
|
| T\ SR YT (128X16RGB K 1)
! Active Area(128x16RGB dots)
N . . )
- |2 [ Ea—a29TU7
e b (VB 2L P S )
i/ L *g N |\\ Viewing Area(Applied Area of
& B I ! Appearance Specifications)
s 3K
~ g L | mED L
P! Ea—a29T)7%
RELIZBS &,
A Protective Film
‘ :\ Viewing area must be
INr e covered entirely.
[
R e B A H 3.520.3 === 17
1) FPCRAR/SE — U ERLIES Z & (5. 475) |
2) J4IVLEHEBAGTN &, 4
BIE R MRS
FPCEIE T « JL LIHERA 52. OMax. T,
Resin on Display Side x
1) Wiring patterns on FPC must be covered =
with resin entirely. N
2) The thickness must be lower than &
the thickness of film. N
Applied Permissible Area
Up to 2.0 length from the edge of
film on FPC. [
Pin17
IR 2 &R

Contact side of connector

Pin1r ‘

5. 400,05 (BAOER)

-~
S
<)
2 @
~ 3 |R||G||B
e s
(0. 048)
(0. 024)
(0.072)

ABRYLERE (100 : 1)
A-Portion Magnified Drawing (100:1)

‘ "(No Coverlay Area)

kT 4L L
| sealing Film
RET 1L
Protective
Film
PEPIZN (0. 25)
Film ~
wrmiig ] [C
Rgsin on
Display Side .t misifs
Resip on
FPC Sealing Side

BER{LARI (5 : 1)

B-Portion Magnified Drawing(5:1)

/
/

\
\
—~
~
o
[$a)
o
(S

Printed Location of Manufacturing No.
1) It must be printed within sealing film.
2) Reversing printing is acceptable.

i mis s B mEE
1) BHROGFEETZITUTHEODNTINSZ &,
2) BEEOESXICEESLVIENI E,
BIE R MR
| 1) 4L T4 )LLIESE T @IEFRA) ,
2) HikT7 4L HiIET 4 )L LBEET,
3) FPC: 7 1 )L LImERH 52. OMax. £ T,
Resin on Sealing Side
1) Wiring patterns on glass panel must
be covered with resin entirely.
2) The thickness must be lower than
the height of IC.
Applied Permissible Area
1) Up to edges of film (no sides).
2) Up to sides of sealing film.
1 3) Up to 2.0 length from the edge of
s B film on FPC.
(1.1315)

2T T4 I)LAs
Tab Film

(41. 365)
(42. 204)

kkskskskskskBA -

2. OMax.

(1.196)

) CEiBH --- FPCIT Y BT B S A &uE
1) 714 IILLIHEMNB2. 0L E,
2) AR E T,
FPCH Y Bl TR EF &
R=0. 38
C Limit --- Applied Permissive Area
of FPC Bending Location
1) 2.0 length or more over
from the edge of film.
2) Up to the edge of stiffener.
Applied Permissive Bending Radius
It must be 0.38 or more over.

4. 0=0 3 (#3EIR) |
(Stiffener)
(ap]

0. 20+0.03

WEIARYAZ 04 6293 617 005 829+ </\AF>21)—> HEZI/La (#F)

Accommodated Connector : 04 6293 617 005 829+ <Halogen Free> KYOCERA ELCO Corporation

Scale 2/1

EPF1402BA
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