Futaba
FUTABA CORPORATION
MEBFIZHKASH

FART UL EEEE—
¥4 Type No. ELF1308BA

1. SCOPE jii FH i [H
ORI, WEEB A+ LERAS AT HOLEDRLIZ DWW THIE T 5,
This specification applies to OLED products by Futaba Corporation.

2. — % E GENERAL SPECIFICATIONS
21 BATHEH HID 2 ARUANIOERAESIS G | SHERREIIZHES b DL D,
When there is no return within two months from the date of the issue, this specification will be recognized as granted.
2.2 RARROHE IR RBECTIG L, WE D FALEZLLEDET D,
Any doubtful standards found in this specification should be clarified upon mutual agreement by both parties.
2.3 RAAROHE LIS ORIBEBN U561, W gD FALEZLDEDET D,
Any problems occurring outside the standards of this specification should be solved upon mutual agreement
by both parties.
24 [RERAIIMLENTIGT ., ME D LRET2H0ET 2,
Limited samples should be provided upon mutual agreement by both parties when necessary.
25 WEBUEOET | R OVEERFRG, LROZEZTH5E1E, FAlEAR~SCETHLANDSLDLT D,
When significant design or process changes will be made in the product standards ,
it is necessary prior notification by writing to the purchaser.
2.6 Fofémy MR R O BAEFEITRAIE L TERL W, MiE HIEEt ey MR TRE T 5b 0835,
It is mutually agreed that small quantity production should not be performed after delivery of the last lot.
The purchaser should secure the quantities necessary for future service before the production of the last lot.
2.7 AAEREEL ALY sy ST S B H JDRE L, MERIS N EEIETH008T 5,
The specification terminates 1 year after the month following the last lot delivery.
2.8 AARGELIGERBUMEN OB NP ECT A, AARGERIAEILELCTHERT5,
Any mis-interpretation of this specification between English and Japanese expression must be solved
by using superiority of Japanese one.

3BT Quality Control
AR AR BKRIERE  TAAT L ARTFERRO R R
Major defect : Display functional failure such as non light-on , line defects.
ANSI/ASQC Z1.4 3f7 # normal AQL = 0.4%

AN RIE H R BRI SMBLE XTG4 8 | RO AN E I Fm W e TRIh b0
Minor defect : Defect which do not affect the normal operation of display , such as dark spots ,
low luminance , scratch or dent or dirty area etc.

ANSI / ASQC Z1.4 37 7 normal AQL = 0.4%

4. BREE~DOHOFLA  Efforts on Environment
4.1 KRB ~Na s 7Y — RoHS, REACH %G8 T,
4.1 This product complies for Halogen free, RoHS, REACH requirements.
4.2 FAEPERLIR A TR CITBRETICELRE L 7oA B, S 2 L TR £,
FBRBEAMMEILIS TR TEASNLZEEHVEEA,
4.2 Each factory, Each processes are using raw materials which complies on environmental requirements.
Also, there is no use of Environmental hazardous substances in each factories.
4.3 BB AMYHEITESRICE RSN TOET,
4.3 Futaba is regularly checking Environmental hazardous substances.



—Futaba

AREELT 4 27 LA B Bk
OLED DISPLAY SPECIFICATION

&4 Type No. ELF1308BA

1) & Application

AEHFEFEBELT « R T LA ELF1308BAIZE AT 5.
The specifications are applied to OLED display ELF1308BA.

2) BXE Features

PEEB 1 TEMAS
FAAT VAR H—
Display Business Center
FUTABA Corporation

HH ltem {£#  Specification
[ETE ¢ 128RGB x 128
Resolution
BEXREYF 0.183 x 0.183 mm
Pixel Pitch
TO9T4TITUT 23.401 x 23.400 mm
Active Area
HSIRHA4 X 28.40 x 29.60 mm
Glass Size
IC LD7138
B 65, 536
Color
P ER %k 32(R),64(G),32(B)
Gray Scale
HERE 120 cd/m?
Luminance
MRStk mL
Circular Polarizer (CPL) Without CPL
e abe Ny ITIRYIR
Drive Method Passive Matrix
ABA—T1—R )7L
Interface Serial
BEREE 15.0V/1.8V/ (Typ.)
Power Supply Voltage
g8 29t1g
Mass

3) FAi& Purpose
AT L84 ) IHS RELF1308AAE B EHRZ AFRETT .
This product can be replaced with old product ELF1308BA.

XGEEEIE Caution
=L VI IZTDERIIBETY,
However, it is necessary to change the software configuration for that.




4) f2#YREE  Normal Condition

AUHFETEFICEHOENES. TRICHE LERERKEOBEZERATLILDET S,

Measurements are done under normal condition unless otherwise specified.

JBE  Temperature 23+3°C
FEFE Humidity 45+15%
OLEDEF®)EJEEE OLED Drive Power Supply Voltage (VCC) 15.0£0.1V
Aoy Y EREE Logic Power Supply Voltage (VDD) 1.8+0.05V

5) EX4EM  Electric Characteristics
5-1) #axtERAREH  Absolute Maximum Rating

EHH His=s Min. Max.
Item Symbol

==Fivi
Unit

OLEDERENEREE VCC 0.3 20.0
OLED Drive Power Supply Voltage

Ay BREE VDD 0.3 3.6
Logic Power Supply Voltage

ESANERE Vi -0.3 VDD+0.3
Signal Input Voltage

iR Topr -20 +75
Operating Temperature R

ETRURE Tstg -40 +85
Storage Temperature

K1) BELEE,
Notice: *1) No Condensation

5-2) #ES)ESH  Recommended Operation Condition

H H k=) Min. Typ.
ltem Symbol

Max.

By
Unit

OLEDERENEIREE VCC 14.0 15.0
OLED Drive Power Supply Voltage

16.0

Avy Y ERERE VDD 1.65 1.8
Logic Power Supply Voltage

20

ESANERE ViH 0.8VDD —

VDD

Signal Input Voltage ViL 0 —

0.2vDD
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5-3)JHEEHT  Current consumption

IHH Hik=s BT/ —> Typ. | Max. | Bifi
ltem Symbol Lighting Pattern Unit
120cd/m? 50% s KT 147 | 19.0
OLEDEREAE I %t 50% Pixels On mA
OLED Drive Power Supply ICC -
Current é}ﬁ KT Al Pixels Off - 25
ABINABF Stand-by - 30 V.
120cd/m? 50% s KT 07 1
O yyEBREER oD 50% Pixels On mA
Logic Power Supply Current £3HKT Al Pixels Off 07 | 09
AR INABF Stand-by . 30 pA

6) JF4FM  Optical Characteristics
6-1) #E / FE Luminance / Chromaticity

1HH LS Min. | Typ. | Max. | BAfi
Item Condition Unit
#8FE  Luminance 50% kT 50% Pixels On 90 | 120 - | cdim?
) X 0.27 [0.32 [0.37 -
White
y 0.30 |0.35 |0.40
X 0.57 [0.62 [0.67
& Red 0.30 |0.35 |0 40
3 y e o : : :
S5 KTIRBE
Chromaticity N RATRIE - PelOn e T0.33 [ 0.38
Green
y 0.51 10.56 |0.61
Ble | X 0.09 [0.14 [0.19
*3) y 0.07 [0.12 [0.17
J2 k3R b Contrast *1) 10,000 - - -
IRHILRIBE S 7 *2) _ 0 |y
Luminance Distribution ?
o

1) 2RITEEIV MR ML =2R(TEE . £ETEE
*2) BIEME 5m (FiRO~®)
*3) BlueBEIXBE(E
Notice:
*1) Contrast ratio of display all pixels on in a dark room. = Display All Pixels On / Display All Pixels Off

*2) Measuring point : 5 Points (D~®)
*3) The Chromaticity of blue is reference value. ® @
©)
ISR ILAEE 5 F = (1-(Lmin/Lmax)) x 100 % @ 6
Luminance Distribution = (1-(Lmin/Lmax))x100 %

.
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6-2) H#Af¥Edn Lifetime Expectancy

HE BIERH HEEn"
Item Operating Condition Lifetime Expectancy "
ERBME H)IFFEEHOZLEIRRE, 9) HEBRDHRTEE. 3000BFME AT ENVE#R . FERE(36-1)5EER D
E& BATHRION” EEBIE RETROSMUETHEE
Room Temp. | Normal condition defined as 4), Set min luminance which | After operationg for 3,000hrs, 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).
ERETE NN
o EIR DSOMERA T & h BB
Room Tem HIREHOFERE, BTE AT£3. 65
St P Normal condition defined as 4), Storage. 50% Pixels shrinkage time.
.orgge 3.6 years after delivering.
Lifetime
e e o~ 3 0/ 1> 2
. ﬁl&l?(:/mg 3313 C ,ﬂ}f‘x‘gg/ﬂu?, 120cd/m", EEE 0. 02LLF
WA & BTET A bR —, GRRRAT Value Shift of Color Coordination is less than
Burnin Ambient Temp.: 23+3°C, Humidity: under 65%, 120 cd/m2, 002
Burn in test Pattern™ , and Continuous Operation for 6hr. o

pe
1) BFFaLld. REFGTERLESEICHAFTELSFNTHY . RIETHLOTEHY FEA,
*2) RATHRINE (X, 154 VI28EHRHDINDERZRITSEDIIDET D,
CDFF, £ AR DERFT/RILOEEEFR 3 LTI L T0%DERELZITRITILTNDEDET B,

Notice:
*1) Lifetime Expectancy is not guaranteed one but expected lifetime in normal conditior ~ %3) fE{f=F 2 /S8 —>
*2) Pixels of 30% in one line 128 pixels are light. *3) Burnintest Pattern

In this case each pixels lights for average time of 30% of display drive time.

AT LT A0 E &
*Storage Lifetime Definition
FHEAIKRE Initial status FMEERF End of Life Time

6-3) B&FA%L  Gray Scale
R 2R 2
Gray Scale

32R) x 64G) x 32(B)

7) AC#51tE  AC Characteristics
1-1) 7 L—LJEEH  Frame Rate
110Hz (Typ.)
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1-2) Y)TFILAE—T1—R

YT AVB—Tx—R BA4 2% Serial Interface Timing

Seriall Interface

EHE g5 525 | Min | Typ. | Max | Bif
Serial clock cycle teys 50 - -
High pulse width SCL town 20 - - ns
Low pulse width tpwL 20 - -
DC setup time t 15 - -
p DC ASS oS
DC hold time tans 25 - -
Serial data setup time toss 20 - -
SDI ns
Serial data hold time toHs 20 - -
Chip select setup time tess 20 - -
Chip select hold time CSB tosH 50 - - ns
Chip select high pulse width tesw 50 - -
Clock fall -->
. . . SCL to CSB tSCC 15 - - ns
Chip select rise time

SCL

NOTE : The input signal rise time and fall time (tr, tf) is specified at 40 ns or less.

Input Signal Slope

tr
_’<_

VH=0.8 *
7 VL=02*
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7-3) #lfE4t#%  Control Specification

AT RFEZA T BHEIE DCimFIELowlZ LTS 2 &Ly,

DYTIA R =T A4 RIEBItTTIVEALFET,

ATV R NTGA—FFEET HEECBITEICLowlZ L TLFEZE LY, CSBEHighlZ LEWWTIZELY,
AYYREANTHLHMDATY RIS A—FIZLEEELET,

DC signal should be Low when command write sequence.

Serial Interface should be access by 8bit.

CSB signal should be Low whenever Command/Parameter send.

Do not change CSB to High unless send Command/Parameter finished.

Parameter should be overwrite on previous Parameter when Command input .

Address Parameter / Data

CSB _\ /

e \ | [\

SDA {D7)D6) 5 p4fp3fp2fp1f D0f  f07)P6{D5)D4)D3)D2)D1 )} DO)
-t ey
N

SCL
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8) TIRON / OFF>—%4 > X & F*/RON / OFF—% > X Power ON/ OFF sequence & Display ON / OFF sequence

e N s N
EIROFFIKBE 2 RONAK B8
State of power supply OFF State of display ON
N J N J
RSTBE > MiLowDIRAE T, VDDEIRE FROFF
ONL. BEEAHEEEEERNTA DR (3K 02h 00h%E)
EMED S DIRED10% LN QRN Display OFF
EJHETHD (Send command 02h 00h)
Under RSTB pin is Low condition,Power on
VDD. L
Then wait until VDD become stable.
Volta?e is in recommended range,and ISRIILDREDT=H1msFD
defiection from a set value is a range within Wait for 1ms for the electrical discharge
of the panel.
VDD 56 LAY 2msectk, VCCERE A& 734 0ON
ONL. BEEMHEEHEHERN T, DR (@< K 03h 01hiEfE)
EEMSDREH10% RO EFE NI Standby ON
ETEHETHD (Send command 03h 01h)
Wait 2msec after VDD becomes stable, Power|
on VCC. L
Then wait until VCC become stable.
(Voltage is in recommended range,and VCCERZOFFL. VCCAVDDULT
deflection from a set value is a range within |2 BETED
10%.) Power off VCC. Wait until VCC falls less
than VDD.

v

VDDiI % E AV 30mseci. RSTBE V%

.

VCCiIH T A 2msect’ . VDDEFEZE

HighlZtvhkd %
Wait 30msec after VDD becomes stable, Set OF.Fj—%’
RSTB pin High. Wait 2msec after VCC becomes stable of

fall, Power off VDD.

. .

( 7\
100nsfEof=#. ICaTURLS R A8 % EROFFIRRE
*1) L State of power supply OFF )

Wait 100nsec, Set IC command resister™

ICORAMIZFR =
F—HBEAHD
Write display data to RAM of Driver IC™2

7~ ON
(A=K 02h 01h #%1(E)
Display ON

[ K ONAK B&

4 Type No. ELF1308BA
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8) BIRON / OFF>—/% >R & &RRON / OFF>—4 U X (f &)
Power ON / OFF sequence & Display ON / OFF sequence (Continued)

FKROFF
o Display OFF .
ICaVYURL U RBERTE RB2715AON
Set IC command resister Standby ON
90%
VDD \
10%
_
MIN
MIN imse [l MIN
2msec 2msec

90%
vCC C /
(VCC_R) 10%
MIN
MIN S

MIN © 100nsec Omsec
RSTB |

(Ta=-40 ~ =85 C. VSSA=VSSD=0V. VDD=2.8V. VCC_C=VCC_R=18V. R/‘G/BPRE=0V. CL=100pF) CvppL = 2uF

NERBEEDILLEMNY, SIHTHAYEER : 5Smsec/VLULTHELE,
¢Recommend : The Power rise time and fall time is maximum 5ms/Vmax or less.

pE
¥*1) 9) YO b7 -avI745L—2a SR
x2) 10) EVEILT—2EEARSE
LR VRIHDBWNGEE, BENRET LS EAHYFET,
Notice:
*1) refer to 9) Example of Software Configuration
*2) refer to 10) Pixel Data Output Mode
Keep sequence, otherwise module would break down.
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9) YIbrHzF7-arvIq49L— 3 4

Example of Software Configuration

FXEIEHE Instruction Command Parameter
SOFTRES 01h
DSTBYON/OFF 03h 00h
DFRAME 04h 04h
WriteDirection 05h 00h
ScanDirection 06h 00h
DispSize 07h 00h,00h,07h,0Fh,00h,00h,07h,0Fh
I/F Bus Sel 08h 01h
Data_Masking 09h 07h
MBOXSize 0Ah 00h,00h,07h,0Fh,00h,00h,07h,0Fh
DISPStart 0Bh 00h,00h,00h,00h
DotCurrent OEh 03h,0Ah,03h,0Ah,03h,0Ah
PeakCurrent OFh 14h,14h,14h
PreC_Width 1Ch 08h
PeakWidth 1Dh 0Ah,0Ah,0Ah
PeakDelay 1Eh 00h
Row_Scan 1Fh 00h
VCC_R_SEL 30h 12h
DDISP ON 02h 01h
VDD Slection 3Ch 01h

LY REtybDRICTROI—FEEMLTTEL(r=2.0)
Add the following code after the register set.

0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x02, 0x00, 0x02, 0x00,
0x00, 0x08, 0x00, 0x09, 0x00,
0x01, 0x02, 0x01, 0x03, 0x01
0x02, 0x00, 0x02, 0x02, 0x02,
0x03, 0x03, 0x03, 0x05, 0x03,
0x04, 0x09, 0x04, 0x0C, 0x04,
0x06, 0x04, 0x06, 0x07, 0x06,

const unsigned char Gray_Scale_TB2[128]
0x00, 0x00,
0x03, 0x00,
0x0A, 0x00,
, 0x05, 0x01,
0x04, 0x02,
0x08, 0x03,
0xOF, 0x05,
0x0B, 0x06,

0x00,
0x03,
0x0B,
0x07,
0x07,
0x0B,
0x03,
0xOF,

const unsigned char Gray_Scale_TB1[64] ={
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01
0x00, 0x08, 0x00, 0x0A, 0x00, 0x0D, 0x00, OxOF
0x02, 0x01, 0x02, 0x06, 0x02, 0x0A, 0x02, OxOF
0x04, 0x0C, 0x05, 0x02, 0x05, 0x09, 0x06, 0x00

, 0x00,
, 0x01,

, 0x03
, 0x06

0x00,
0x00,
0x00,
0x01,
0x02,
0x03,
0x05,
0x07,

[WRTTECOMMAND (0x3A) ; //Set Gamma Correction lable
for (i=0;i<64; i++) { WRITEDATA (Gray_Scale_TB1[il); }
for (i=0,i<128; i++) {WRITEDATA (Gray_Scale_TB2[i1); }
for (i=0;i<64; i++) {NRITEDATA (Gray_Scale_TB1[i]); }

0x02,
0x03,
, 0x04,
, 0x07,

0x00,
0x04,
0x0C,
0x09,
0x09,
0x0D,
0x06,
0x03,

//Red
//Green
//Blue

0x00

0x06

0x00

0x01

0x05

, 0x03, 0x00, 0x04, 0x00, 0x06,
0x01,
0x03,
, 0xOF, 0x07, 0x06, 0x07, 0xOF }

, 0x00, 0x00, 0x01, 0x00, 0x01,
0x00,
0x00,
, 0x0A, 0x01, 0x0C, 0x01, OxOE,
0x02,
0x04,
, 0x09, 0x05, 0x0D, 0x06, 0x00,
0x07,

0x06, 0x01, 0x09, 0x01, 0xOD,
0x0A, 0x03, 0xOF, 0x04, 0x05,

0x05, 0x00, 0x06, 0x00, 0x07,
0xOE, 0x00, 0xOF, 0x01, 0x00,

0x0B, 0x02, 0x0E, 0x03, 0x00,
0x00, 0x04, 0x03, 0x04, 0x06,

0x07, 0x07, 0x0B, 0x07, 0xOF }

-10-
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100 EV/L7—%3i%{EAH  Pixel Data Output Mode

AEYZERIZDOLNT

I CRERICIL128x128x16bitDH A XD A E Y EMEFHF > TLVET, 16bitDT—2hMpixel IZH8

HLFET,

R,GBIZDWWTIE, EhZNSEY k. 6EY b, SEY FTEBREATLET,

Dot memory map

The size of the RAM is 128x128x 16bits. 16 bit is allocated for each pixels.

The bit of R, G and B are corresponding to 5bit, 6bit and 5bit, respectively.

Column
Memory X Address
00k 01h 02 | =i i i 7Eh 7Fh
@ 00h [ (00.00) 3 (01.00) | (02.00) (7E.00) | (7F.00)
_'g oth | oo.on) o1on | oy | 7T (7E.01) | (7F.01)
e I I S |
< I I " I
- I I T~ I
=4 >: | | it - |
S 2 [ [ i I
D: O -
= 7Eh | 007E) [ 017N |27y | (7E.7E) | (7E.7E)
> 7Fh | (00.7F) | (01.7F)\] (02.7F) (7E.7F) | (7F.7F)
8-Bit I/F(65K color)
1'st Transmission 2'nd Transmission
Input pe7 [ pBes | pBs [ B4 | DB3 | DB2 | DB1 | DBO | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO |

X

Y

w

y
RAM W/R Ré | R3|R2|R1|[RO|G5]|Ga]|c3]|c2a]ci|col[Ba|[B3]|B2]B1]BO

1 Pixel

1) AEVEZFAH#P—72 X Memory writing sequence

(D EEAAZRIAT S0

TURERTT

Write start command is issued.

0Ch

}

The image data is issued.

2 EBRT—2EEITT 5.

Data = xxh,xxh,xxh

----------- xxh (1pixel = 8bit x 2)
128X 128 EV LD DT—3%EEET H155(£32,768EF1T79 %
When the data for 128 x 128 pixels is transmitted, it issues it 32,768 times.
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12) %1+ Connection Specification

12-1) BEHEAE  Figure of Connection Specification

X HGERHEEOFEMEP28ESBLTT I,

Refer to P28 for details of Wiring Diagram.

L I N I
SCAN127 SCAN{26
Skip | Display Side [ skio
SCANT SCANO
R127,G127,B127 R0,G0,B0

ROW126 C0,C1, C2

C381 (382 (383 ROW127

o ]

LD7138
BUMP Face Up

[ 5o |

ROWO

12-

ROW1

&4 Type No. ELF1308BA




12-2) #£23E[EEE  Recommended Circuit

SYTIA VA —T T —RATHOHERE
Recommended Circuit of Serial Interface

B T:C(XELF1308BAMD R R FAETRLTLVET,
Below shows the recommended circuit of ELF1308AA.

From MPU
(Customer side)

SDIN

FPC

GND

Velole
AGND
GND

SCLK

SDIN

SCLK

CSB

DC

RSTB

CSB
GND

RSTB
GND

VDD

VDDL
AGND

C1

[4.7u(25v)

H

<

Cc2

.0u(6.3V)

VCC_C
VCC_R
GND

m\ld‘J WN S g god~yojor NN =

4.7u(25V)

I
3
4

&4, Type No. ELF1308BA




13) ABimFLF  Pin Assignment
I:Input, O:Output, P:Power

PIN|  &7F tRE T
No. [ Pin Name Function Description ype
1 [GND F5oR@Tyy ) Ground for Logic P
2 [vcc.c OLED EEESEE OLED Drive Power Supply P
3 |AGND 52K (OLEDERENEIRFH)  |Ground for OLED Drive P
4 |GND goor@IysR) Ground for Logic P
5 [SDIN YT IT—4 Serial Data
6 |SCLK )T Ioayy Serial Clock I
7 |DC T—A2/ARRER Data/Command selection I
8 |CSB FyTtLIk Chip Select I
9 |GND JS5oR @Yy ) Ground for Logic P
10 [RSTB vk Reset I
11 |GND JS5oR@Tyy ) Ground for Logic P
12 (VDD A VI ERE Logic Voltage P
13 [NC NC NC -
14 |VDDL REL F1L—2—E Internal Regulator Voltage P
15 [AGND 52K (OLEDERENEIRFH)  |Ground for OLED Drive P
16 [VCC_C OLED ERENEE OLED Drive Power Supply P
17 [VCCR COM High EfiI COM High Voltage P
18 |GND Joor@TyyR) Ground for Logic 2

— il

| |

| |

| |

| |

| |

. _J

7 Z a4 A #E%EE Connection Side Up
Pint Pin18
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14) {SRETEER

Reliability Test

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

(100% lighting in case of operation test)

*2) No Condensation

EH HEREM YT HIEEE

ltem Condition Sample size Description
1R AT ~40°C BFRE 240 BHRY ; gﬁﬁ%ﬁﬁiiﬁ@%“

0 *
Low Temp. Storage [-40°C Storage, 240hrs No abnormal operation
ERENME -20°C BifE 240 B4R 5 No abnormal display
Low Temp. Operatio|-20°C Operation, 240hrs !
BIRRTE +85°C BT 240 BERS 6
High Temp. Storage|+85°C Storage, 240hrs '
BRI +75°C BpfE 240 E5RY " 6
High Temp. Operatiq+75°C Operation, 240hrs K
BREEITE  |+60°Co5%E R 240 BERY 6
High Temp. High Hu|+60°C 95% Storage, 240hrs '
BEYA )L |-40°C30Min,~+85°C30Min 10044 - JL 6
Heat Cycle -40°C30min.~+85°C 30min, 100 cycles
H— IR HBM : 100pF, 1.5kQ. =£1000V 5
Surge Test MM : 200pF. 0Q. =200V
HiR H NIV HBIE A ES R 20NLLEDREAH S &,
Flexural Strendth Refer to Method of Measuring OLED Panel Flexural 5 20N=Stregth of The OLED
exural streng Strength Characteristic Panel
WaET 1/3%%6@ % T = <80cm BERUSNELEEDOEL
_ |&m1E (EH10[E) 5 =3
Drop Test (Packing) |1 comer, 3 Edges, 6 Surfaces, Height: 80 cm, 10 No abnormal operation
times No abnormal display
MRS (#a)|5~100Hz, 0.756, &SI,
o XY, 2%205% 5
Vibration (Packing) |5_100Hz, 0.75G, Logarithm Sweep,
Direction X,Y,Z 20min
be
*1) BHEBRERETETID . BIERER (L RLT3R100%TERME,
*2) WEBIEESH,
Notice :
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15) #VEREH%E  Appearance Specification

15-1)5ERHRE S Appearance inspection condition

BRERZYNSH0cmBENTZLENS BRREEZTV. CORBTEHICTRHBTELWER (FRR—DHE
EEARTE-SOELRBET S,

The visual inspection is done from a position away from the inspection object by about 30cm.

Even if Appearance specification of next page is not satisfied , the item that cannot be recognized by this inspection condition is

assumed to be good.

BERERORELTRENEYET S,

DETRE 20~100 Ix
QHSRI LAY, T XNERE 1500~50001 x
QFPCHERBRE 1500~50001

lllumination at appearance inspection
(DLighting Appearance Inspection 20~ 100Ix
(@Appearance Inspection of Cracking/Chipping and Scratch 1500~ 50001x
(@Appearance Inspection of FPC 1500~ 5000Ix

BRMEDEERIETEROAEY £T 5,
Definition of Defect

m&kE  SpotDefect 8B Line Defect
R
Max. Diameter

L Yy w
e x
Min.Diameter (
A\

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

4 Type No. ELF1308BA




15-2) SVEREHE

Appearance Specification

ETHNEBOHERELHBREB I AREILT A RTLAERBLEHET 5.

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

HE RE HIEEE
Item Content Description
FERAT FERT - FEEME/ ARV =R LGNSR 0
Non-Lighting Non-Display and Non-Operation Panel |Non-Lighting Panel
R Eo BRAOIIOENEF [D<0.10 PN
Point Defect DFEFIZEBE A o
BE EERICHAEELYBE Pretermission
YAL: S = 0.10<D=0.15 218 (EERE10mmEL L)
Black spot by scorch of foreign bodies ) <
in pixel and light emission element. 2 pieces (10mm = Multiple
White spot that shine more brightly Defect Interval)
than surroundings. 0.15<D 0
=40 RRHRT. ISICEHEH  [W=0.05 T
Black Line Sllzk line by light emitting element and Pretermission
L=2.0 E> 0.05<W=0.10 ([2{&@ (EE®#10mmiLL)
L=2.0and 0.05<W=0.10 2 pieces (10mm = Multiple
Defect Interval)
2.0<L B> 0.05<W X[&0.10<W([0
2.0<L and 0.05<W or 0.10<W
T4 URM (R (AELIVALINS M) |[BEENUL 0
Line Defect Bright Line 5%= Luminance Difference
iR (AE&YBLSTIY) FEEEDNLLE 0
Dark Line 5%= Luminance Difference
AZRAFRX  |RFEIHFETSHHAIRXAFX (W=0.05 N
Scratch of Glass |Scratch of Glass in Active Area Pretermission
L=2.0 HE> 0.05<W=0.10 [2{@ (EE®#10mmLL L)

L=2.0and 0.05<W =0.10

2.0<L ED> 0.05<W X[&0. 10<W
2.0<L and 0.05<W or 0.10<W

2 pieces (10mm = Multiple
Defect Interval)

0

HIERSVER
Sealing Plate
Appearance

HIERDFEN, FX
Dirt, Scratch of Sealing Plate

FX M TEREREE)

Scratch (No Influence on Dimension)

“NEi
Pretermission

Eh W TERZERES)

Dirt (No Influence on Dimension)

RERBESNEIRMET D
It disregards film type resin dirt.

4 Type No. ELF1308BA




15-2) 4VMERE#E (tZ=)  Appearance Specification(Continued)
HH RE HIEHLE
ltem Content Description
RERIIENE (BEREOFL, X FX GMTEEZEREESE) TR, BRELHEZS
ig;::::::csesm Dirt, Scratch of Protection Resin Scratch (No Influence on Dimension) ~ [Pretermission, No exposure of wiring.
B OMETEREREEE) RERBESNEIRMET D
Dirt (No Influence on Dimension) It disregards film type resin dirt.
10428 ICREDEN BN UM TEREREESSE) RERBIESNEIRMRET D
IC Appearance Dirt of IC Surface Dirt (No Influence on Dimension) It disregards film type resin dirt.
FPCHV &7 FPCODEN. ¥X, in iﬁfn (%ﬁ?ﬂ';‘i%%% §$) RERBESNEIRMET
;E;:earance Dirt, Scratch, Bending of FPC Dirt (No Influence on Dimension) 30*7 2 EIE =l

*X, il
Scratch, Bending

It disregards film type resin dirt.
No adhesion of resin at connector
electrode.

FRZKLPRBBEHESSE,
TAIVLDHDERET 1L
LIz BREl &,

No exposure of wiring by scratch.
No pause at film part.

18-
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15-2) SVMERE#E (#tZ)  Appearance Specification(Continued)

@I LAYy (REE)  Glass Chips (Assembly Area) |I|
-a = 3.0mm
b = 0.5mm iR
«¢c = 0.5mm Sealing Plate

(HSREH Thickness of Glass Panel)

51 EEE

Assembly
Side

% T | HSR/{%IL_Glass Panel
Allowed Number of Defects : Pretermission

@I LAY (FEFEEER)  Glass Chips (Not Assembly Area)

a2 = 5.0mm HS5Rs8FJL Glass Panel
b = 1.0mm _

FRE
¢ = 0.5mm Display Side

(HSAEH Thickness of Glass Panel)
5k R N i

Allowed Number of Defects : Pretermission ’
$t1E4#R Sealing Plate II'

@T LA4 (A%  Glass Defects on Corners

*a+b = 3.0mm #HSR/3RIL Glass Panel
¢ = 0.5mm —
N , g
(HSRXEH Thickness of Glass Panel) Display Side
 [BE : R [c]

Allowed Number of Defects : Pretermission

$t1E4#R Sealing Plate III
Lo ]

JE44 Type No. ELF1308BA
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16) 12 - BEBIEAE  Method of Measuring Luminance and Chromaticity
KTREICKHLEEAM AD, FTIVHOBEMHBN-TICEYAEEZTES. (TRSHE)

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

(See Figure Below)

1EE - BESRFORBEN . 254

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

BEREBIEAE  Outline of Method of Measuring Luminance and Chromaticity

R " ]
Luminance Colorimeter <
BMELT 2T ]
OLED Display
‘ I 52mm~67mm

<@ Display Side

BREREA2° IZT
PREZAET B
Luminance is measured in 2-degree
measuring field.

1
Fl

A

~1

BIFERLE  Position of Measuring

&4 Type No. ELF1308BA
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17) ISR IV ABIEAZE  Method of Measuring OLED Panel Flexural Strength Characteristic

HIERETICL, "KL EEY T D, RERIUTHRIZONIMOERKTHEZMZ, /NARILHKET S
ExT7+—RT—CTRET %,

Placing a OLED panel with the sealing plate side down, exerting the load on the center of display side with the metal ball(®11mm) ,
and measure the strength with the digital force gauge when the OLED panel cracks.

< #ZER Outline Figure >

RRIYTHR

Center of Active Area

TORNTA—RT =D
Digital Force Gauge

BIFE /SR IL
OLED Panel

A 4

<
<

AR—H—[HE##: 20£0.1mm
Distance Between Spacers: 20=+=0.1mm

&4 Type No. ELF1308BA
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18) 8% & 5 ~JL  Packing and Label
18-1) #HE@RsHE Packing Form
HELEHRE 1109000000512 & B,
Refer to Packing Specification(11090000005)

18-2) #&Z&ES  Production Number
NRFILOOy kNo. IZDWTIE, TEREFRET S,
The production number for the OLED display is as following.
5l Example :  12F021022

& 1ENo. *3 EgNo. *

-
=il 201248 B2 g
Control No."» 2012  Month? pate  Control No.®)Substrate No.")

E
1) EEFESERY (1XIF2) .
*2) ADREAISKRIITEEORY,
*x3) BEEBSERY.
x4) 001k VY EH,
Notice:
*1)Control Number(1 or 2)
*2)Month of Manufacture and Mark
*3)Control Number
*4)Serial Numbers(001 ~)

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

A 1A 2R 3R 4R 5H 6A 1R 8H 98 [ 10R | 11A | 12R
Month | January | February| March April May June July August [September October |November| December

18-3) MES AL Inner Package Label
REFINIL (BAEEMAIEICRAT. BEREYREIZEA)
HEALEZE 11090000005 2k B,
Inner Label (It sticks on small freight side, and it charges in a small freight. )
Refer to Packing Specification(11090000005)
NEFRINIL CRIEEAKEY. SERYAIEICAEM)
HELEZE 11090000005 2k B,
Outer Label (It sticks on reinforced small freight and assembled freight side. )
Refer to Packing Specification(11090000005)

18-4) @B T A USL Package Product Quantity
HEmbL—AY%: 30Pcs/kL—
HAEWMOAYE . 600Pcs (30pcs x 20 kL —)
Tray Quantity: ~ 30Pcs/Tray
Small Freight: ~ 600Pcs (30pcs x 20 Tray)

&4 Type No. ELF1308BA
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19) &/NZ3E#E  Minimum Order Quantity
3,600Pcs (600Pcsx6)

20) 1RE &M L IRSIHARRE  Storage Condition and period of warranty
BREEHEIX, BE - -5°C~ +35°C. /ZE RH65% LIT,
BE5 A, BATORA L= SHRVMERRIZT, BHBEREICANT-KETREDZ &,
BL. HIZNARERE-FNTREEDICKILEE - EEFHORRIEHERT 5 (MMEEER<),
FREIZOYEY (RET 4 IILLOHER) AHAGEEFXTILI—IILRBFTSEM>THERADI &,
BERTEASHRITIDALULAOFERAZHEST S,

RELHAMR(T, BEMABLYI25AET 5,
BHBRCTEGLREELGE. KMMELET,

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) Ex#kULVEEZEIE  Handling Notes

1. ASRERBTIOTRERELAEMALENI E, Ff=. FPCHRICEEBLAZMA AN &,

2. RRAEEDITHEWNI L, RTEICIEEEEGE TGN &,

3 BT - BBEEA-ABELT A RTILAIFERLEWNI &,

4, BELWIEBEIIHBMELER ( 1.5 kQ, 100 pF ) T 1kVElE . MMEE&R ( 0 Q, 200 pF )T
200 VUL E TY, BEBEIMKRDESIN-RETRYKLDI &,
I RAER - HEEREEEHEELG ERIEBEHEZNANT-ERITBEEH S WVILRIET S ENHYET,
6. |IRON / OFF>—4~ X, RRON / OFFL—4 U R (2D WNGES., ERAKET 2ENHY T,
1. BEFFEECREIBOIMUTOENREEZECRE~ADRBEE#F T,

o1

1. Don't apply excessive stress to the OLED display because it is the glass product.
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 display.

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 display 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 display would break down.

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

&4 Type No. ELF1308BA
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21) EX#RULVEEZEIE  Handling Notes
8 BHELTARTLADHIEREST SV FICEMT B EFRET TS,
9. BHWELT s RTL A DFETITEIT T L,
10. ICEEEmADERER. RU. ICICIGAZEOAEMA DI LERBTTIIZEL,

8. Do not contact the sealing plate of the OLED display with ground.
9. Do not be condensing of OLED display.
10. Do not connect any circuits to the metal surface of IC. Do not apply external force to the cover.

22) HBEZEIE  Agreement Matter
AEFREICRBRZE LGS, WEROMBEZROEE. BVIEFHLLZHRENRELZEZSITE. WA
BELBABORADELEWCIYAEZL - THRRICH-HLDELET., FRAFHOEEXTAR
NEEZRET HHEEEEENBRELLEICIYEZRORELZIT>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.
AMERERICIIEAIICBAZAREL. BABORRZHV A LEEEZRHI S EEZHERELFT,
BL. FXBOANBZOCEMGEREEREZFCOVTIE, MABOHIMICKYVEETELLDELET,
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.
X EEXDABRICEVEVDELIGEIL IXOABTNMEESNESGLEDELET,
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation

overrides the English one.

23) IR#ERE Country of Origin
HhE
HS3—F : 8531.80-000

China
HS code: 8531.80-000

24) A EW LS Production Site

BEX MEENMLTARATLI%REH) RUY FE (EBFHH EM) BRAF)
Japan (Futaba Mobile Display Corporation) and China (Futaba Corporation of Huizhou)

&4 Type No. ELF1308BA
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25) HBEEIEE Notes
AEREICRBORRT, —MEFHF AV, BEKSKI. REMSE. 7I21—X A MR, O
VEa—S . N—VT»%% EHER. SRS, EXRAOKRY M) ITARARENGRETE
RAEh, £f-. AR RETFHREN. BEORE. EFRAZTHVLNLIILZERILTEY T,
=F&§éﬁb%ﬁﬂ#%§téh FERFORE, RBE. TESHAANDEG. BIKOME
ZIBELREIBNALHY . L LLEHSWEENEXRLLGLIBNOHLUTORAE (UTHER
b)«wﬁﬁﬂ~ﬂm%ﬁ~mﬁ%ﬁﬂ?éﬁwf@%U$ﬁho
AEHREDHE. FHZBA. FLIERERARICERINLILITEIYRELEBEZFIIOVTIE,
ZTOERZEAVVIREITDOTITERBEVET,

AEHREDHE, FHZHEX, FLRIEIBRETARTOFERZFESIN TV SIGE., SAICEHEOFET
CH#CEEZL, BESTOARICELE., AMEEHHOMLHRE FHOMERERICOVTHEEETY
f-rEFET,

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. FHEkR Aerospace/Aviation Equipment

QXA (BEE. BH., WH%) Transportation Equipment (Cars, Electric Trains, Ships, etc.)
QEZARS Medical Equipment

@ EHIH AR Power-generation Control Equipment

ORFHE RS Atomic energy-related Equipment

©EERS Seabed Equipment

@3 B B At 25 Transportation Control Equipment

(O IO AR+ UEEY 2 Public Information-processing Equipment

OFEZAKS Military Equipment

OB, KBS Electric Heating Apparatus, Burning Equipment

ARG, BhILHERR Disaster Prevention/Crime Prevention Equipment
ORERLEE Safety Equipment

Bz DOMFERRLBOONDAE Other applications that are not considered general-purpose applications.

BHE. REREFERAT IHBORICH->TIE, BEMFOEAARS K URBRKRICIHE C-RED -
EEOHRCNY I Ty TRIBEHRITHZEL TS,

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. ELF1308BA
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26) IRIE~DELY #AA Efforts on Environment

1.ELF1308BA [&/nO0%" > 7 1) —, RoHS, REACH ®fiS&MmTY
2 HEENR, ETIRTHIRECRELLMH. BMZEALTEYFET,
FREREAFAYERIEIETHERASASZEEHY FEA,

1.ELF1308BA complies for Halogen free, RoHS, Reach requirements.

2.Each factory, Each processes are using raw materials which complies on environmental requirements.
Also, there is no use of Environmental hazardous substances in each factories.

&4 Type No. ELF1308BA

-26-



va80€1414

P37 NA0 91IY-v8I-pldd -
(M ETEE—FE d114-V8I-v14d:

J0309UU0Y PaJEPOULIOIDY

'0d4 uo |sued sse|3
40 93pa 8y} wod) yisua| G| o1 dn (¢
‘o1e|d 3ul|eas jo eaJe a3ue|} 01 dn (2
“|eued sse|3 jo sagpa 01 dn (|
BaJy 9|qIssiuiad pal|ddy
‘oje|d 3ul|eas jo Jysiay syl
UBY] JaMO| 8Q IShu SSauxolyl 8yl (g
‘K]9413U8 UIS9J Y}IM PaIdA0D
aq 1snuw |aued sse|3 uo sudaljed Juldiy (]
(9p1S Bul|eag)ulsay
°2 R XefG | AGIREEILN YL S 1 0dd (€
EFCACCYTRE  WIE (€
CQRIBEENIYC L ANy C Y (L
EAESZ A2 L Z B
CRTVT AP REWTERIRE O (€
TRV UYBNGL (1T LTEHOMME (1
E I8 Y S B E T

L 4¥ O

“JOAO 9Jow 40 8¢ "0 9q Isnu 1]
snipey Suipusg aAlssiwiad pal|ddy
“Jeustyils Jo @3pe eyl 01 dn (T

“|oued sse|3 Jo 98pa oy} wo.)

JaA0 aJdow 4o yj8ua| G| (|

U0138007 BUIpUSg Od4 JO
BOJY OAISSIWIDg pol|ddy .- JwIT 9

SIS L GIREkN L (1
EWSHEE T LIE (1 40dd -

‘9| qeldeooe s| Suljulad Suisiendy (7
‘91e|d Ul [B9S UIYIIM pajulad ag Jsnu 3] (|
‘0N SUIJN}OB4NUBK JO UOI3BO0T PaIuld
QL FERIBLEN (2
CITVILRFRLRIGHTE (1
BN EHERETE

(V)

(98°92)
500%¢/ G
S0°0%¢¢ ¢

8¢ 0y
HIESZ 42T LB (1 140dd
° PIRUIEE (¢

(48Ua4411S)
(M EaE)
€078 ¢

(199°0)

-~
'

—

(860 €1’

g80g 1413

SokskkokkFokk |

~

g

3]
=
5
=

€0Fge 0
S0°0FG/ 0

S0°0FG/ 0

§0°0F(0g 'G¢

€ cﬂmw O

S0 QHON @N

|NN|

(1:001)8uiMeaq palyiusey uoildod-y

(1:01)8uiMedq pal}1use) uo|3iod-g

(L ob) B¥Tizg

op!s 3ul|esg
uo uisay
Bl EITEE

a]e|d 3ul|eag
HITiE

N

—————

€0°0+0Z 0

90 cH@— —

wl14 911093044

apis Aejdsig
uo ujisay
SHfsE e

|aued sse|p
AkyrY

w| 14 8A13093044

T cEY

40308UU0Y JO BpIS J0BIUOY

ERE L ok T

(ealy Ke|Janoy of)
(17 01BE) 90 0¥0G '6
gluld

(L - 001) B THIRY

(190 0)
(8€0 °0)
(€20 0)
Sle
g8
3
o
&
gl o] |4
‘9d4 uo |aued

sse|3 4o 8Spe 8y} wod) yisus| G'| o1 dp
BOJY 9|qIss|wiad pal|ddy
‘|aued sse|S Jo SSBUNOIUL Byl
UeY} JOMO| Bq ISnW SSBUXIIY} Yl (Z
‘A|9J13ua uIsaJd y3im
paJan0d 8q 3snu Hd4 uo suseiied Suldip (I
(p1S Aejdsiqg)uisey
°D R XeWG | UNGIREE kN Y £ YR T OdA
EES Y TE
CROVRYBRRENLNLLY
CRTCBINTLRA—K\EIEIS (I
HIE Y T g

(suol3eo|}199dg soueseaddy
40 AUy pal|ddy)ealy Suime|p
(e HEHRFEN LN TLA)—T3

(S30P8Z1XgDY8T |) B2y 8A130Y

®
e | (4 ~ o 871XGDYST ) £ (1 T
N7/ /%
— || ToFror '.\\
o
5
=
S o
s sl
W |~ [=2]
=5 B2
BIE|g® =
olg |
|t m ~
G) S
[
& |
A
£20 "0-894821X190 0d L
No.oH—OQ MN N.eﬂm N .V —_ C._
: ; © |2
(OR) Gio | I®8E
(65 28) voRp0 e 1
§L°0F0f '8¢

TV Y

NOISNAWIQ ¥31n0




44 Lines

are omitted

12 Lines
are omitted

scanzs

owiva

372 Lines

12 Lines

are omitted

are omitted

372 Lines

are omitted

fatana
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Diagram

Wirin

128x128xRGB

OLED Panel

44 Lines
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12 Lines
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