1. SCOPE Ji FH i
COHAREIL, WEEEF TS A T H0LEDDI AMARIT OV THIE T2,
This specification applies to OLEDs to be supplied by Futaba Corporation.

2. — %3 7E GENERAL SPECIFICATIONS
21 BATHEA A &Y 2 7 AMIURICIRA X 56 . YIIAMERRFIIZ Sz oe T2,
When there is no return within two months from the date of the issue, this product specification will be recognized as granted.
22 FALRROBUE IR BN ELTZS AT, M TR0 LAEZLDLDET D,
Any doubtful standards found in this specification should be clarified upon mutual agreement by both parties.
2.3 KAAROBUE YA DRI TR E1E, W kD LLEZ LDHDLT 5,
Any problems occurring outside the standards of this specification should be solved upon mutual agreement
by both parties.
24 [REE RATMENIIEL, W& Wk LR ETDb0ET D,
Limited samples should be provided upon mutual agreement by both parties when necessary.
2.5 RSB DL E | F O ERERGH, TROERZITHHEIE, FRNEAMA~LETHLANLLLDL TS,
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 kY MR O EERER, TR L TELZRV, MERIZ O W TR &y MARNZEAMUIZ TR S50 L5,
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 AAARET MAM I E Aoy M TS 23 A IOERRE L HER IS N EE LT 0L T2,
The specification terminates 1 year after the month following the last lot delivery.
2.8 HAGEL HFEERBUSEROE NP ELTSE | HAGERBIAELLL THER T2,
Any mis-interpretation of this specification between English and Japanese expression must be solved
by using superiority of Japanese one.

3. B
EARRIEH AR, BRRKE7RE | TAAT VA RTIERED AR B
Major defect : Display functional failure such as non light-on , line defects.
ANSI/ASQC Z1.4 i 7 AQL = 0.4%

BARERER. BEER, MXTFLGLE, RAOFYDLGERICEZELZVEFREINLID
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 i # AQL = 0.4%

4. BIBE~DOEVYHEA Efforts on Environment
41 REFR(E/N\O45 71— RoHS, REACH RIE R & TY
42 BEENR FTETRIRECREL-MH. BMEERALTEYEY,
FRREAAYEFZEIBTERAEINSGZLEHY FEA,
43 BRARME R EHPNICEEEINTOET,
4.1 This product complies for Halogen free, RoHS, REACH requirements.
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 Futaba is regularly checking Environmental hazardous substances.



—Futaba

ATEELT A A7 LA B in BIAK
OLED DISPLAY SPECIFICATION

&4 Type No. ELF1101AA

1) A Application

2) BtE Features

AEREIFEBELT « R TLAELFT101AAIZERT %,
The specifications are applied to OLED display ELF1101AA.

V4 FIsx vt

FHEEL it 2 —
OLED Business Center
FUTABA Corporation

EHB Item f£#%  Specification
BEIRH 96RGB x 96
Resolution
BREYF 0.21 x 0.21 mm
Pixel Pitch
FTO9T47TUT 20.137 x 20.136 mm
Active Area
HIRYA4X 2581 x 27.07 mm
Glass Size
IC LD7138
Bre 65, 536
Color
&A% 32(R),64(G),32(B)
Gray Scale
HERE 120 cd/m?
Luminance
ARtk ®mL
Circular Polarizer (CPL) Without CPL
BREN A& Ny ITIRYHR
Drive Method Passive Matrix
ARA—T1—R INT LI
Interface Parallel
BEREE 17V 2.7V (Typ.)
Power Supply Voltage
EE 2.3+0.4g
Mass

3) A& Purpose

E&25E  Medical appliance




4) f2#YRAE  Normal Condition
AEHECIIEBICTEHDOENMES.

JBE  Temperature
JZE Humidity

OLEDERZ)EJREIE OLED Drive Power Supply Voltage (VCC)

nSy s BEBE

5) ES M Electric Characteristics

5-1) #ExBRARE,  Absolute Maximum Rating

Logic Power Supply Voltage (VDD)

RICHREL-REREDEZFERT I INET S,

Measurements are done under normal condition unless otherwise specified.

23+3°C
45+15%
17.0£0.1V
2.7+0.05V

IHH

Item

ks
Symbo

Min.

Max. By
Unit

OLEDERENEIREIE
OLED Drive Power Supply Voltage

VCC

20.0 \%

Aoy BRERE
Logic Power Supply Voltage

VDD

3.6 Y,

EEANERE
Signal Input Voltage

Vi

VDD+0.3 \%

BiERE"

Operating Temperature "

Topr

+75 °C

ITEURE

Storage Temperature

Tstg

+85 °C

i
*1) BELEE,
Notice:

*1) No Condensation

5-2) #EHESMH  Recommended Operation Condition

H H
[tem

Eaes

Symbol

Min.

By
Unit

Typ. Max.

OLEDERENEIREIE
OLED Drive Power Supply Voltage

VCC

16.0

17.0 18.0 \%

Aoy BRERE
Logic Power Supply Voltage

VDD

21

2.7 33 Y

BEEANERE
Signal Input Voltage

ViH

0.8vDD

— VDD \%

ViL

— 0.2VvDD \%
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5-3);H&E T Current Consumption

1HB k=3 BT/ — Typ. | Max. | B
Item Symbol Lighting Pattern Unit
120cd/m’ £ HT 240 | 300
OLEDERBVE R Bt All Pixels On A
OLED Drive Power Supply ICC 4T 0.6 1.2
Current All Pixels Off
RBINAFF Stand by - 300 | pA
120cd/m? L HT 750 | 1200
R —— All Pixels On A
nYyyERER M
Logic Power Supply Current DD SIHAT 750 | 1200
All Pixels Off
ARBUINABF Stand by - 300 | pA
MEHMRE (FE)  100% inspection (China)
6) JtF45E  Optical Characteristics
6-1) #E / ®%E Luminance / Chromaticity
HH &% Min. | Typ. | Max. | Bfi
ltem Condition Unit
¥EEE  Luminance AUTIKEE  Pixel On 100 | 120 | - | cdim?
) X 0.27 (0.32 |0.37
White
y 0.30 (0.35 |0.40
X 0.60 [0.65 |0.70
Red 0.29 |0.34 | 039
BE Y STRE  Prelon oo 0911099 b
romaticity X 0.26 |0.31 |0.36
Green
y 0.48 [0.53 |0.58
Ble | x 0.08 [0.13 [0.18
*2) y 0.11 |0.16 |0.21
a2 k35X bk Contrast *1) 10,000 - - -
i

x2) BlueBEIISEE
Notice:

*1) Contrast ratio of display all pixels on in a dark room. = Display All Pixels On / Display All Pixels Off

*2) The Chromaticity of blue is reference value.

X REHEE, MEWAICDOTIFIP20ESEBT S,
Inspection frequency and the corresponding land | is shown in P20.

&4 Type No. ELF1101AA




6-2) FaniE Lifetime Characteristics

HH BEgt LLEEE S
Item Operating Condition Lifetime Expectancy "
EREE 4) ERBOZERKE, 9) HEBOKEE. 6000RF M R ATENE SR . BEREIL6-1)GEE D
Hh AT EREBE A TIRO50% £ THHE
Room Temp. Normal condition defined as 4), Set min luminance which | After operationg for 6,000hrs, 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).
=RAT B
;;;ﬁﬁ B D504EE AR & h 5H M

Room Tem HIREEBOFEINRE,  BTRE A% 5 4F
St P Normal condition defined as 4), Storage. 50% Pixels shrinkage time.

Iorgge 5.4 years after delivering.
Lifetime
E

1) HfFGLE. BEXUTERALESSICHFTELIFNTHY . RIATHLDOTEHY FHA,
*2) RATERINEX, 154 VIOEZFDIDERERLISEDIHLDET S,
COFF, &R DERIT/ ARV OERERERE <3 L T L T0%DEFEZ T RATL TS EDET B,

Notice:
*1) Lifetime Expectancy is not guaranteed one but expected lifetime in normal condition.
*2) Pixels of 50% in one line 128 pixels are light.
In this case each pixels lights for average time of 50% of display drive time.

*ETBF M ER
*Storage Lifetime Definition
MEAIREE Initial status E&HZIER End of Life Time

6-3) B&FF%L  Gray Scale
EHEE
Gray Scale

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

7) ACH%tE  AC Characteristics
7-1) 7 L—LREK# Frame Rate
Min: 100Hz

4 Type No. ELF1101AA




1-2) NS LA VR —T—RX  Parallel Interface

NI A 28—Tx—R B4 2% Paralel Interface Timing

15H ES | &85 | Min | Typ | Max | Bifi
ltem Signal | Symbol Unit
FuTELI rEY FTYTEAL Chip Select Setup Time tosw 40 - -
FuTeLI bAoA FEA L Chip Select Wait Time CSB tosr 10 - -
FuTELY FIR—ILREA L Chip Select Hold Time tosh 20 - -
TRLREY b7y TEAL Address Setup Time DG Ths 10 - -
7 RLRR—IL RS A L Address Hold Time tw | 20 - -
SA YA IILEL L Write Cycle Time tew | 100 - -
54 kHighz 1 L Write High Time WRB toww | 40 - - "
5S4 bLowd 1 L Write Low Time toww | 40 - -
T—AEY b7y T2 L Data Setup Time tos 10 - -
D7 to DO
F—HR—IL KE2 A L Data Hold Time tw | 20 - -
AVTy o GFLRA—T Input Signal Slope csB.oc, wre|  tr - - 40
,D7 to DO t _ _ 40

(Ta=-40 ~+85T, VSSA=VSSD=0V. VDD=2.8V, VCC_C=VCC_R=18V, R/G/BPRE=0V, CL=100pF)

CSB VIH z
VIL " : I () 1
1 tesw RED tesH a1 tese !
™ bl B T e=
1 11 11 :
ViR 3& ' i i I
DC ViL 1 1 ! -
tns:oﬁl-ﬂl j :<—>: tan toyw X :
| * ™ t >
1y tevaw ! ! :

LpwHw

WRB w
YIL

M|
s —
D7 to DO Vi * ;‘l‘4
I I
Input Signal Slope
—flr.
Y AV

4 Type No. ELF1101AA




7-3) #lfE4t#% Control Specification

AT RESA T AR, DOFRFEL LTS EEL,
NS A—=B/T—B%Z54 +FHBIE. DCIHFIXHIZLTSEEL,
ARV KR NSGA—E /TR EEETHEECBIEIEICL ITLTLEELY,

If DC pin is LOW, the input at D7 to DO is interpreted as command.
If DC pin is HIGH, the input at D7 to DO is interpreted as parameter/data.
Set CSB "L" when the command, parameter/data is sent.

command parameter/data

>~
-~

< >
~ -~

o« T/ ,
w T\ J S

1 Lf
D7 to DO X Valid X X Valid X

4 Type No. ELF1101AA




4 N\
EIROFF KB
State of power supply OFF
- J

|

RSTBE U HiLowDIKRET. VDDERE
ONL. BEEMNHEEFEHERE N TH DR
EENSDIREH10%UNOEERNI
EYLHETHD

Under RSTB pin is Low condition, Power on
\VDD.

Then wait until VDD become stable.

(Voltage is in recommended range,and
deflection from a set value is a range within

10%.)
}

VDDiIH EAVY2msectk, VCCERE
ONL. EEMHEEFEHE RN TH D
EENADDREH10%LINDEF A
ETDHETHD

Wait 2msec after VDD becomes stable, Power
on VCC.

Then wait until VCC become stable.
(Voltage is in recommended range,and
deflection from a set value is a range within

10%.)
'

VCCiIH £ AY30msectk . RSTBEV %
Highlztvykd 5%
Wait 30msec after VCC becomes stable, Set

RSTB pin High.
v

100nsf¥o1=1#%. ICaAYURL S RERTE
*1)

Wait 100nsec, Set IC command resister™

ICORAMIZFR R
T—REEAHD
Write display data to RAM of Driver IC2

7R ON
(a<K 02h 01h ZE{E)
Display ON
(Send command 02h 01h)

|

[ < RONK 5&

8) TIRON / OFF>—%4 >R & /KON / OFF—% > X Power ON/ OFF Sequence & Display ON / OFF Sequence

4 N\
F=RONIK 7B
State of display ON
- J

FROFF

(<K 02h 00hi%1S)
Display OFF

(Send command 02h 00h)

!

ISRILDBEDT=H1msiFD
Wait for 1ms for the electrical
discharge of the panel.

RA27\(ON
(A< K 03h 01hi%{E)
Standby ON

(Send command 03h 01h)

|

VCCERE#OFFL, VCCAHYVDDLEL
TIZEBETHD
Power off VCC. Wait until VCC falls

less than VDD.

VCCirH T At 2msect% . VDDE
E#OFF¥ 5

Wait 2msec after VCC becomes stable
of fall, Power off VDD.

|

EROFFIKRE

State of power supply OFF

4 Type No. ELF1101AA




8) EIRON / OFF>—% >R & RRON / OFF>—4 U X (&)
Power ON / OFF Sequence & Display ON / OFF Sequence (Continued)

FROFF
B Display OFF
ICavRURL U REERTE i RBA/AAON
Set IC Command Resister i Standoy ON
90% - — \
10% : I
E H E ———
: MIN P
MIN H 1msec '(_7 MIN
2msec i1 2msec
90%
vCC C©
(VCC_R) 10%
MIN i MIN i gl MIN
30msec [€F 100nsec 7] Omsec
RSTB ! «—:

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

KEBRBEDIL LAY, IETHAYRRM : 5Smsec/VELTHELE,
¢Recommend : The Power rise time and fall time is maximum 5ms/Vmax or less.

be
1) 9) YIboz7-avI749L—a BIBR
¥2) 10) EVILT—R2EEARSE
ERO—T VRO BVGEE, BENMET LI EAHY FT,
Notice:
*1) Refer to 9) Example of Software Configuration
*2) Refer to 10) Pixel Data Output Mode
Keep sequence, otherwise module would break down.

4 Type No. ELF1101AA




9) YI2brDxzT7-ar74%L— 32l Example of Software Configuration

EREIEE Instruction Command Parameter
VIkozzT7)EY b+ 01h

Software Reset

R UL E— FER 03h 00h

Release Standby Mode

T L—LEARBDIERE 04h 02h

Set Frame Frequency

T—HEEFAHFRDRE 05h 08h

Set Data Write Direction

AF v U HERDERE 06h 00h

Set Scan Direction

TART LAY A XDEHE 07h 01h,00h,06h,0Fh,02h,00h,07h,0Fh
Set Display Size

AVB—T T —RANRADEE 08h 01h

Set I/F Bus

T—EXRAXVITDEE 09h 07h

Set Data Masking

AEYRY I RS A XDERE 0Ah 01h,00h,06h,0Fh,02h,00h,07h,0Fh
Set Memory Box Size

TARTULARE— FDEE 0Bh 00h,00h,00h,00h
Set Display Start

BRERDFKRE OEh 04h,06h,04h,06h,04h,06h
Set Dot Current

E—J BROEE OFh 14h,14h,14h
Set Peak Current

T Fr—UROBRE 1Ch 12h

Set Pre-Charge Width

E—2 /XILRIGDERE 1Dh 0Ah,0Ah,0Ah
Set Peak Pulse Width

E—2 /LR BIEBDERE 1Eh 00h

Set Peak Pulse Delay Width

ROW RE¥v o o—7r D ADERE 1Fh 00h

Set Row Scan Sequence

VCC_LROEELANILDEERTE 30h 12h

Set VCC_R Level

TARATLAON 02h 01h

Display ON

4 Type No. ELF1101AA
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10) E2®ILT—42#EARK Pixel Data Output Mode

AEYZERIZOWNT
I CRERIZIE128x128x16bitDH A XD A E Y EEZHE>TULET, 16bitDT—2 h1pixel 24
LLET, RGBIZDOWTIX, FENFNS5EY +, 6EY k., bEY FTEREINATWET,

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
00h 01h Zh || === == ses == s 7Eh 7Fh
@ 00h L(00.09) | (01.00) | (02.00) (7E.00) | (7F,00)
_-g 0lh 5.(00.01_): (oronH | 20| TTTTTTTTTTT T (7E.,01) | (7E,01)
=] 1 --l- '.'s. 1
< | 1 S~ 1
1 1 S~ [
= >— I I S~ I
CE g‘ 1 1 T 1
g 7Eh | ©0o07E) f01Nxe) f027By | (7E.7E) | (7E.7E)
= 7Fh (00.7F) (01.7\) (02.7F) (7E.,7F) | (7F.7F)
8-Bit I/F(65K color)
1'st Transmission 2'nd Transmission
Input pe7 | pBs | pB5 | DB4 [ DB3 | DB2 [ DB1 | DBO [ DB7 | DBE [ DB5 | DB4 | DB3 | DB2 | DB1 ] DEO |
4 Yy VvV ¥ ¥ Y Y VY VY y Y Y Y VY ¥
RAM W/R R4 |R3|R2|R1|JRO|G5|Ga|Ga|G2]G1i|co]|Ba]|B3]B2]8B1]BO
1 Pixel
LD7138 D A E ) ZE
Dot memory map (LD7138)
1) AEYEZAH—7 X Memory Writing Sequence
(D EFAAHZEFIBT HATURERIT 0Ch
Write start command is issued.
A
2@ E&ET—2%HTT 5, Data = xxh,xxh,xxh ====s=ssuss xxh (1pixel = 8bit x 2)
The image data is issued. 128X 96E VIR DT—HEEETHIHEIX18432EIHITT S
When the data for 128 x 96 pixels is transmitted, it issues it 18,432 times.

4 Type No. ELF1101AA
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12) $¥E#1E#  Connection Specification
12-1) #4544 R  Figure of Connection Specification

SCAN9S

SCANO4

Skip | [ skip |

Display Side

SCAN1

SCANQ

RO,GOBO  sreeeseeeeeeees R95,G95,895

CAB CAQ CF)  wrvrrerrsesenerurrineinnnns C333.C334.C335
ROW127

ROW126

Skip | BUMP Face Up [ skp |

ROW33

ROW32

4 Type No. ELF1101AA

12



12-2) #£2E@EEE Recommended Circuit

MPU FE#5

NS UILA VA —T T —XATHOHEER

Recommended Circuit of Parallel Interface

VDD VCC
- o
1 VCC R
[ 3 2 VCC.C
3 AGND
4 VDDL
X 5 NC
4] PSEL
H— 7 NC
8 VDD
9 GND
\E;LB 10 RSTE
RDE 11 WREB
CSB 12 RDB
N R
NG 5o
< gg 17 D2
\ D4 18 D3
N fs | s
s gg 21 D6
22 D7
L 23 GND
2 PS
25 VDD
X 26 F_SYNC
o ————— 27 EXT_CLK
[ 2 28 GND
29 AGND
31 AGND
@ 32 VCC . C
® 33 VCC. R

C1
1uF
63V

6.3V

47uF
25V

47uF
29V

4 Type No. ELF1101AA




13) ANimF%&FF

Pin Assignment

I:Input, O:Output, P:Power

PIN No ,% # . fee - e
Pin Name Function Description

1 VCC_R COM High &Efr COM High Electric Potential P
2 VCC_C OLEDEEZ) E iR OLED Drive Power Supply P
3 AGND 45 > K (OLEDEREHE R ) Ground for OLED Drive P
4 VDDL RELF1L—2EAM Internal Regulator Electric Potential P
5 NC iRl No Connection -
6 PSEL RELF1L—F%E Internal Logic Power Select I
7 NC iRl No Connection -
8 VDD AYy I ER Logic Power Supply P
9 GND g5 @Yy ERR) Ground for Logic P
10 RSTB Uty b+ Reset |
1 WRB 24 bk Write |
12 RDB J—FK Read |
13 CSB FyIELY b Chip Select I
14 DC T—R/a3 2 K&ER Data/Command Selection I
15 Do T—%40 Data0 110
16 D1 T—41 Data1 110
17 D2 T—%42 Data2 110
18 D3 T—43 Data3 10
19 D4 T—%44 Data4 110
20 D5 T—45 Data5 10
21 D6 T—436 Data6 110
22 D7 FT—241 Data7 110
23 GND g5k @Uy I ERR) Ground for Logic P
24 PS AR —T7 T —RRER Interface Select I
25 VDD AYyIER Logic Power Supply P
26 F_SYNC |35 No Connection 0
27 EXT_CLK NEoov I AR External Clock Input I
28 GND 93 R@TyyERR) Ground for Logic P
29 AGND 45 > K (OLEDEREHE R ) Ground for OLED Drive P
30 AGND 45 > K (OLEDERENERA) Ground for OLED Drive P
31 AGND 45 > K (OLEDEREHE R ) Ground for OLED Drive P
32 VCC_C OLEDEEZ) E iR OLED Drive Power Supply P
33 VCC_R COM High &I COM High Electric Potential P

Ll
Pin33

a4 A ERE Connection Side Up

4 Type No. ELF1101AA




14) {SRETEER

Reliability Test

1) SRFIERERESEI P . BEHERIERUATERI00%ICTEME,

*2) BB ES,

Notice :

I5H HEEH Ho T FIE A
Item Condition Sample size Description

{6 R B -40°C BRE 240 E5RY ; g"ﬁ RUNBERRORL

Low Temp. Storage [-40°C Storage, 240hrs i No abnormal operation

RRENME -20°C BifE 240 B4R 5 No abnormal display

Low Temp. Operatio|-20°C Operation, 240hrs

IR +85°C B 240 BERE 5

High Temp. Storage[+85°C Storage, 240hrs h

BRBE +75°C EhE 240 BERS 5

High Temp. Operatid+75°C Operation, 240hrs K

BRSIRITE  [+60°CO5%ETH 240 BERY T 5

High Temp. High Hu|+60°C 95% Storage, 240hrs "

BEYA44YI)L  |-40°C30Min,~+85°C30Min 10041 & )L 5

Heat Cycle -40°C30min.~ +85°C 30min, 100 cycles

Y—URER HBM : 100pF. 1.5k Q. ==1000V 5

Surge Test MM : 200pF, 0Q. =200V

¥ A NIRRT ABIER EZSHR SONLLEDREAH S &,
Refer to Method of Measuring OLED Panel Flexural

Flexural Strength Strength Characteristic o 30N = Stregth of the OLED Panel

WaET 1/3%%6m % T <80cm PFERVHELEEDEL

. |BE1E (Et10ED 5 =

Drop Test (Packing) 1 Gomer, 3 Edges, 6 Surfaces, Height: 80 cm, 10 No abnormal operation
times No abnormal display

MitiEEME (J8a)|5~100Hz, 0.75G. *EIRE5I.

o XY, 2&20%

Vibration (Packing) |5_100Hz, 0.75G, Logarithm Sweep, 5

Direction X,Y,Z 20min
be

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

(100% lighting in case of operation test)

*2) No Condensation

-15-
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15) #VERE %  Appearance Specification
MEHRE (RE)  100% inspection (China)

15-1)5 ERHRE & Appearance inspection condition

BEXZRYNSH0cmBENT-MEMND BRREZTL. COBRBEERHICTRHBTELVIER IRR—DNEBRE
EAREB-SLEELRRET B,

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.

BRRERORBREQTRENEYET 5.

DHEYTIRE 20~1001x
@ASRTILAY. FX5EHRE  1500~50001x
QFPCH &R E 1500~50001 x

lllumination at appearance inspection
(PLighting Appearance Inspection 20~1001x
(@Appearance Inspection of Cracking/Chipping and Scratch 1500~50001 x
(@Appearance Inspection of FPC 1500~50001x

BERMEODERITTERDOBEY £T 5,
Definition of Defect

mRKE  SpotDefect #8Bfa  Line Defect
&
Max. Diameter

L
W
BE Y %\
Min.Diameter v(

D : HDFHE. D=(EEF+8ER) .2
D: Mean Diameter of Spot, D=(Max.Diameter + Min.Diameter) / 2

4 Type No. ELF1101AA
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15-2) SMEREE

Appearance Specification

ETHNEBOHERELHBREBITAREILT A RTLAERBLEHET .

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

HE RE HIEEE
Item Content Description
FERAT FERT - FEEE/ AL RRLEL/ IR 0
Non-Lighting Non-Display and Non-Operation Panel |Non-Lighting Panel
RR K ES BRAOIIPHENIRTF [D<0.10 S
Point Defect DEITIZCEKDENR o
BA: BEERCHDERSLYH Pretermission
YAL 5 o= 0.10<D=0. 17 218 (EE&#10mmEL £)
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. 0.17<D 0
By ENAFEF. JZITLIER W=<0.05 P8
. Black line by light emitting element and o
Black Line dust Pretermission
L=2.0 BED 0.05<W=0.10 |2{@ (EE#&E10mmLl L)
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 |HER (AELYBRAL NI Y) [HBEESNULE 0
Line Defect Bright Line 5%= Luminance Difference
B (AR YBEWS A V) PEEENNUL 0
Dark Line 5%= Luminance Difference
HIRAFXX |RTAICFETSH5XFX [W=0.05 NGl
Scratch of Glass |Scratch of Glass in Active Area Pretermission
L=2.0 E> 0.05<W=0.10 [2{@ (BE##10mmLL L)

L=2.0and 0.05<W=0.10

2 pieces (10mm =Multiple
Defect Interval)

2.0<L B> 0.05<W 3XI[30. 10<W
2.0<L and 0.05<W or 0.10<W

0

HIERSMER
Sealing Plate
Appearance

HiERDFEN, X
Dirt, Scratch of Sealing Plate

FX UM THERERES)

Scratch (No Influence on Dimension)

“NEil
Pretermission

B R TEREREEE)

Dirt (No Influence on Dimension)

RIEKBEENEIRGRET D
It disregards film type resin dirt.

17-
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15-2) 4VMERE#E (fitZX)  Appearance Specification(Continued)
HH NE HIEEE
Item Content Description
REEBIENE (BlEREDFN, ¥X FX METEEEESSE)  |TH., BREHESS
irp(;tzzfs:czesm Dirt, Scratch of Protection Resin Scratch (No Influence on Dimension) |Pretermission, No exposure of wiring.
B OMETEEERES) RIERBESNIEIRRET S
Dirt (No Influence on Dimension) It disregards film type resin dirt.
1C4v 28 ICREDEN BN METEREEESSE) RIERBEESNIEIRRET S
IC Appearance  [Dirt of IC Surface Dirt (No Influence on Dimension) It disregards film type resin dirt.
FPCoV &R FPCODEN. ¥X. Hfin 51‘_::7(L (5Mg <t %2%4’5 35) RIEREESNEIRRET
;E;)earance Dirt, Scratch, Bending of FPC Dirt (No Influence on Dimension) E}JJ P

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

*X. ih
Scratch, Bending

FRICLDERGEBHEETSE,
TAINLDHDEDIET 1L
LIZUhBHGEZ L,

No exposure of wiring by scratch.
No pause at film part.
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15-2) SAEEE (&)

Appearance Specification(Continued)

DI LAy (L)

-a = 3.0mm

b 0. 5mm

- c 0. 5mm

(HSREH Thickness of Glass Panel)
R E3E G N

Allowed Number of Defects : Pretermission

=
=

Glass Chips (Assembly Area)

ik ik
Sealing Plate

HS5R/8RJL Glass Panel

B HEEE
Assembly

@I LAYy (FEREL)

a = 5 0mm

-b 1. Omm

"c 0. 5mm

(HSREH Thickness of Glass Panel)
- E% : AR

Allowed Number of Defects : Pretermission

=
=

Glass Chips (Not Assembly Area)

(o]

HSRs8RJL Glass Panel /

RTE é
Display Side

$11E4R Sealing Plate

@I LAy (AL

b = 5 Omm
0. 5mm

(HSREH Thickness of Glass Panel)
- B AR

Allowed Number of Defects : Pretermission

-a +
¢ =

Glass Defects on Corners

HSR/¥RJL Glass Panel

RoRE
Display Side

[e]

$11E4R Sealing Plate

EE

4 Type No.

ELF1101AA
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16) 1EE - BERIEAE  Method of Measuring Luminance and Chromaticity
¥ HREIMYIRE : 1/154pcs (FE)  Sampling inspection : 1/154pcs (China)

FTEICK LEEAR Mo, FTaAVEOBEAB-IICEYVAEEZTES. (TRSR)

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

(See Figure Below)

1R - BESBRFORBEN  £R4T

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

BEBERIEAE Outline of Method of Measuring Luminance and Chromaticity

A
Luminance Colorimeter 4
BEWELTARTLA
OLED Display
‘ I 52mm~67mm

F R Display Side

R SREAEA2° (ST
. > * R TR BT B,

HH HH Luminance is measured in 2-degree
A T measuring field.

BIFESLE  Position of Measuring

4 Type No. ELF1101AA
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17) &L HBITEAZE  Method of Measuring OLED Panel Flexural Strength Characteristic
X IWEMYRE 1pes/H (FE)  Sampling inspection : 1pcs/Day (China)

HIERETICL, AR EEY TS, RERTVTHRIZOTIMOERIKTHEZMA ., /SRIILABIERT S
ExI+—RT—DTRIET S,

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.

< #ZEH Outline Figure >

RRIYTHR

Center of Active Area

TORNTH+—RT—D
Digital Force Gauge

OLED Panel

i
i
i
i
: BIEISRIL
I
T
i

P
40x0.1mm 40%+0.1mm

4 Type No. ELF1101AA
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18) 8% & 5 ~JL  Packing and Label
18-1) #H&@RsHE Packing Form
HEEFEE 1109000000512 & %,
Refer to Packing Specification(11090000005)

18-2) #;&&ES  Production Number
NRFIOOy kNo. [ZDWTIE, TREFRET S,
The production number for the OLED display is as following.
5 Example :  12F021022

%IE 201 zﬂ:_ ﬁ*z) E %IENO *3) %*ENO *4)
Control No." 9012 Month? pate  Control No.®)Substrate No.™)

be
1) EEFSERT (1XIF2) .
*2) BOREAIGKRIEITELEDEY
*x3) BEEBSERY.
*4) 001k VY EF,
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 1R 28 3B 4R 5A 68 18 88 98 [ 10R | 118 | 12R
Month | January | February| March April May June July August |Septembeq October [November| December

18-3) MZES )L Inner Package Label
REFINL (BAEWAIEICREMT. BERREYREIZEA)
WELHZE 11090000005 (2& B,
Inner Label (It sticks on small freight side, and it charges in a small freight. )
Refer to Packing Specification(11090000005)
NEFEINIL GRIEEREY. £EEEYAIEICIEHT)
WEEHZE 11090000005 (2& B,
Outer Label (It sticks on reinforced small freight and assembled freight side. )
Refer to Packing Specification(11090000005)

18-4) @S A YSL  Package Product Quantity
MR FL—AUZ: 25 pos
HIAEMOAYSL . 750 pcs (25pcs x 30 kL—)
Tray Quantity: 25 pcs
Small Freight: 750 pes (25pcs x 30 Tray)

4 Type No. ELF1101AA
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19) &/NZ5EEE Minimum Order Quantity
4500 pcs  (750pcs x 6)

20) {RESMH L REIHIMR  Storage Condition and period of warranty
REFME. JBE © -5°C~ +35°C. JEE RH65% LT,
BESTER. HAETORI B SENERRICT, BHREERTICANZIKEBTREDZ &,
BL., HIEHAMENE —FULTRELHCLIEE - BEFHORKITHET 5 FmE@E 2R <),
RTEICOYEZEY (RET A IILLOWKERD) AHHERIETILIA-LRBFTHER>TERAD &,
BT ZEIINALAOEREHEET S,

REEHARR(Z, BEEMABLYI2- ALY D,
BHBARICTEANRELGE. 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) E#kULVEEZEIE  Handling Notes

1. S RBRBTIOTRELAEMABENI L, Ff=. FPCHBRICEBLAZMA RN &,

2. REEEEDITHAWNI &, RTEICIEEEEGE TGN &,

3. BT - BBAESEA-AHELTARTLAIZDEFLTIEFEARALENI &,

4, BELWIEEEIIHBMEER ( 1.5 kQ, 100 pF ) T 1kVElE . MMEER ( 0 Q, 200 pF )T
200 VLIE TY, BEIREROBEINEZRETRYKRLDOI &,
A RARER - HEERETHELG ERIEHBHEZAN-EREIBHEEHSVIERIET LI ENHYET,
6. BIRON / OFFL—4~ >R, RRON / OFF—4 D RIZDHEWNEES., ERHABET LIELHY FT,
1. BEFFEECEREIBIMUTOENEEZECRE~ADRKREBLIEF 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. ELF1101AA
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21) HExfkULVEEZEIE  Handling Notes
8. AMELT A RTLADHIERET T2 FICERT 5 EIFBIF TN,
9. BWELT s RT LA DFEEITBIT T2,
10. ICEREA~NDEBESE. R, ICICHAEONEMASIEERBITTIEZEL,
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) HFEZEIE  Agreement Matter
FEFREICRRZLELGE. WEOLEZROLGEE. FVEHLLGHEENRE LESICE. WA
BEBABORADELAEWVWICLIYRBEZL > THRRIZH=HIDELFET ., EFRAZHOEEITAR
DERZRET HEEITEENBELLEICLIYAKORELEZT>DDELFET,
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.
AMEBERICIIFFICBAB~AREL. BABORRZBEVTHLEREERTHAEEHRELFET,
BL., EXBOANBZACEMUGEREEFICOVTIE, MABOHIRICKYEETELHIDELET,
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.
MXEXEXDARICEVEVNELEGEF, IXOABNEBEINSGLDELET,
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation
overrides the English one.

23) REE Country of Origin

PE
HS— F : 8531. 80-000

China
HS code: 8531.80-000

24) HEE#LE Production Site

BEX (REENMNLTARATLIH%REH) RUY FE (NEBFHHEM) FRAF)
Japan (Futaba Mobile Display Corporation) and China (Futaba Corporation of Huizhou)

4 Type No. ELF1101AA
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25) HBEEIEE Notes
AEREICRBORAT, —MEFHF AV, BEKK. REMHF. 7I2—X AU MESHE, O
vE1— AR, N—VT»%% B, RS, EXAORY M) ITARREMNTRETE
AEh, £, HE—BREFHSILS, BEDERE, FRAAETHVLNSZEZERLTEYFET,
%E&yéﬁbﬁﬁﬁ#Mikéh FIHBOHE, BREE. TEESNANDES., FEOUHE
ZIEEFLZREFIBNALHY . L LEUHSWEENEXRLLGEIBNOHIUTORE (UTHER
®) ~OBEAM., HRERE. REZRATHIIOTEHY FEA,

AEFREOHE., FHZHA. FLEEABREARCERSINEZIEITLYRELLEBEEFEFICOVTIE,
ZTOERZAVIRETOTITERBEWVET,

AEHREDHE. FHZHER. FLEIREARTOERZFESN TV DGS. BRIICEHEDFET
CH#CEZL, BESEOARICELE., AMEEHBHOMLHRE TR LRI OVTHESETL
==Z%F9,

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., FEES Aerospace/Aviation Equipment

Q@ExAKss (BBE, BEH. WS Transportation Equipment (Cars, Electric Trains, Ships, etc.)
QERMAHKS Medical Equipment

@F B HIfE At Power-generation Control Equipment

ORTFHE GRS Atomic energy-related Equipment

©EERSE Seabed Equipment

@3 i 44 A il D482 25 Transportation Control Equipment

@ HMEDBVERL IR Public Information-processing Equipment

Ok 351 Military Equipment

OEZAFA M. Rt Electric Heating Apparatus, Burning Equipment

OB K. FHILHEER Disaster Prevention/Crime Prevention Equipment
ORERLEE Safety Equipment

B OMFEREREBDHONDAE Other applications that are not considered general-purpose applications.

BE. REUREHERT IHBORICH->TE., LBEHMBOEAARES L UVRBKRICH C-REM -
HEORARCNA I 7y TRIEEHRITHEL 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. ELF1101AA
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26) IREAORY #HA Efforts on Environment
1.ELF1101AA (Z/n88%4°> 7 1) —, RoHS, REACH ®IEE M TY,
2 BEENS, EIRTRHEBEICEEL-ME. BMEEALTRYET,
F-REEMYEEIEIBETHEASINSIZEEHY FH A,
S IREAFYEIEHNICEEINTNET,

1.ELF1101AA 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.

3.Futaba is regularly checking Environmental hazardous substances.

4 Type No. ELF1101AA
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Futaba vwEsrTist4u

=

BERITRE

==
OUTER DIMENSION 25.81=0.15
0.5x0.5 (30. 81)
o S 2.3) @1.21)
I
©l e 2.84+0.2 20. 137+0.02
d i R P0O. 070xRGBx96-0. 023
— "
| ! )
I\
N § I I
o o = %Cf | | (%)
- ©
3 82 |
~ NN T e
o~ g N I A I
~ 8 | \/ -~ |
\
\ .
\ ~ s
7 7 i :
/ . 10.1+0.3
FKIRI) 7 (96RGBx96 v ) \
Active Area(96RGBx96dots)
Ea—a 29T 7 GHEREEEFERESE)
Viewing Area(Applied Area of 10. 2+0.3
Appearance Specifications)
FONE BB E R
1) FPCECR/IN\Z —VFRELICES &, Pin Pin33
2) HIRRKLEHEBZEN &, n n
Biis B A E | 10. 20=0. 05 (BAC1 &F)
FPCEIEH S R/ LEHERA 2. OMax. £ T, \ (No Coverlay Area)
Resin on Display Side
1) Wiring patterns on FPC must be covered aRY RERRE
with resin entirely. Contact side of connector
2) The thickness must be lower than
the thickness of glass panel.
Applied Permissible Area
Up to 2.0 length from the edge of glass
panel on FPC.
e N e N s T e T e T s N e N S / N
fREE D 1 L L giiﬁg Plate
Protective Film _
~ 01011010 HZRRI%I) | Ic
§ Glass Panel
S |r||a]|B 7/
VD T W S I VS I G ) G I O I O i 1E ERRE
OO gxmfls | [] Resinon
3l & Resin on Sealing Side
Nl Display Side
el e
(0.047) (0.023)
(0. 070) /FPC
ARRYLK (EIRER) 100:1 BEBHLK 10:1
A-Portion Magnification(Pixel) 100:1 B-Portion Magnification

10:1

0.20=0.03

C&aFH --- FPCHT Y Bh(F B Er A EEE
1) ASRIARILERERMN 53.0LLE,
2) fERRIRIGER A 53. 0L L,
FPCHT U Bh (T R EF R &0
R=0. 38
C Limit --- Applied Permissive Area
of FPC Bending Location
1) 3.0 length or more over
from the edge of glass panel.
2) 3.0 length or more over
from the edge of stiffener.
Applied Permissive Bending Radius
[t must be 0.38 or more over.

BEaARY AR

24. 21+x0.15 0.8=x0.3 -
1.2=0.1 22. 33:0.15 0.94x015 ¢ §
(2]
S
o o
] . =
|
0% 9
kkkkkkkkk ° 5
=~ g =
T - . (13.098) 1 (6.356)
N =
E A
] \ N 7%
| N 7
/ 77 .
\ / ) o
/ —_—— PR ~—~
o clg® C
8 fEe
©| 2ligt -I- —t WERSMFNE
- T e g 1) SRS FAHESHNT &,

2) NFAAIEFELTET S,

Printed Location of Manufacturing No.

1) It must be printed within sealing plate.
2) Reversing printing is acceptable.

& 1F SRR B A E B
1) BEfRDEFEETHIIVTHEODN TSI &,
2) HIEOESEFHLERSSLVENI L,
1 AE 2B 0 BF B E B
HI RN 1 HZRNRNRIVIHERE T,
ikt - HIER TS D],
FPC : 5 R/ JLIFER AN 52. OMax. £ T,
Resin(Sealing Side)
1) Wiring patterns on glass panel must be
covered with resin entirely.
2) The thickness must be lower than
the height of sealing plate.
Applied Permissible Area
1) Up to edges of glass panel.
2) Up to flange area of sealing plate.
3) Up to 2.0 length from the edge of
glass panel on FPC.

: FH35-33S-0. 3SHW £ Ot E# (%)

Accommodated Connector : FH35-33S-0.3SHW HIROSE ELECTRIC CO., LTD.

ELF1101AA
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