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4 Type No. ELWI1501AAR

FUTABA CORPORATION
BMEEBFIZHRASH
TARATUABE L E—

1. @F&EE  Scope
COEHREIX. REEFIERASUIMAT HOLEDDEARIZDOWTIRET b,
This specification applies to OLEDs to be supplied by Futaba Corporation.

2. —f&#R%E General Specifications

1 FETFEABLY 2 7y ABURAISRABEEGE, AHREFXREEIN10ET S,
When there is no return within two months from the date of the issue, this product specification will be recognized as granted.

222 K EHROREICRERBNE LG, MERBEOLLEZLDLDET S,
Any doubtful standards found in this specification should be clarified upon mutual agreement by both parties.
23X EHROREUNDEENE L-IHEIE. MERBEOLLEZLLLDET S,
Any problems occurring outside the standards of this specification should be solved upon mutual agreement
by both parties.
24RERKRILECIEL, MERBBEOLRETSLDET 5,
Limited samples should be provided upon mutual agreement by both parties when necessary.
25 MBI DEE, RUEELRE. TROEFZTI>HAIE. FHCBAAXETHLANS LD ET B,
When significant design or process changes will be made in the product standards ,
it is necessary prior notification by writing to the purchaser.
26 Ay MERRODEAEL. RAELTEELAL,
FERICOVTREROYMIAIZBARICTFR TS0 ET S,
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.
21 FEHRER. MAGLYRKOY FAHBEEINLBALYEREL 1FRICHNZELETEILDET S,
The specification terminates 1 year after the month following the last lot delivery.
28 BRFBERERBICHERDENVIELIBE, BRERBTZBEE L TERT S,
Any mis-interpretation of this specification between English and Japanese expression must be solved
by using superiority of Japanese one.

3. mEME  Quality Control
EXRREBETRL., BRMEGEE, T4 RATLARTHEOTR
Major defect : Display functional failure such as non light-on , line defects.
ANSI/ASQC Z1.4 i &+ AQL = 0.4%

BRARIER 2R, BEE, MXIBENGLE, RROAVNLERICEXELZVEFESIASLLO
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 ifi & AQL = 0.4%

4 REBEA~DOEIY#H Efforts on Environment
41 RERIT/NDOSF 2T 1) — RoHS, REACH RIEHM T,
42BEENG, EIRTHIRBECERLE-ME, BMEERALTHEYET,
FEREATYERSEIETERAINSZILEHY FEA,
43 REARYEREHMICEEIATLET,
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.
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OLED DISPLAY SPECIFICATION

¥4 Type No. ELWI1501AAR

PEETE 1 TSt
FTUARAT VA FE S —
Display Business Center
1) A Application FUTABA CORPORATION
AREHE(XEMELT « R TLAEWI501AARIZERT %,
The specifications are applied to OLED display ELW1501AAR.
2) #¥FE Features
ltem Specification

BT 128 x 128

Resolution

EREYF 0.204 x 0.204 mm

Pixel Pitch

FOT4TIIT 26.09x 26.09 mm

Active Area

HIRAHFAX 31.55 x 33.77 mm

Glass Size

IC SSD1327

Eicp ) BE

Color White

EHHES 16

Gray Scale

HERE 200 cd/m®

Luminance

MR ®mL

Circular Polarizer (CPL) Without CPL

EREN A A A4 L8

Drive Method Passive Matrix

Tai—Ta—tk 1/128

Duty Cycle

BEREE 17.0V /2.8 V (typical)

Power-Supply Voltage

B2E 35+0.4g

Mass

3) F#& Purpose




4) ¥Z#E4KRE  Normal Condition
AEHRETEEFICEBOEMGE, TRICHEL-REREBOEZFRATLILDET S,
Measurements are done under normal condition unless otherwise specified.

BE  Temperature 23+3°C
B Humidity 45+15%
OLEDERENEJRE/E OLED drive power supply voltage (VCC) 17.0£0.1V
Ay EIRBE Logic power supply voltage (VCI) 2.80.05V

5) EX4M  Electric Characteristics
5-1) #ExtBATEH  Absolute Maximum Rating '

Item Symbol Min. Max. Unit
OLEDEEBNEIREE VCC 0.5 19.0 v
OLED drive power supply voltage
Aoy Y EBRERE VCI 0.3 4.0 Vv
Logic power supply voltage
EEANERE Vi -0.3 VCI+0.3 Vv
Signal input voltage
iERE" Topr -20 +75 °c
Operating temperature 2
ITRURE Tstg -40 +85 °c
Storage temperature

x *1) fENRRXEREE, BR-Y EHBBLTRELLBVRFETH S,

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

*2) No Condensation

5-2) HEAEENVESHE  Recommended Operation Condition ™

Item Symbol Min. Typ. Max. Unit
OLEDERBNEIREE VCC 16.0 17.0 18.0 \Y
OLED drive power supply voltage
Ay EREE VCI 26 28 3.5 \Y
Logic power supply voltage
ESANERE ViH 0.8VCl — VCl Vv
Signal input voltage ViL 0 — 0.2vCI? Vv

X 1) HRBEFM LI, FEE/ REZHERTE S S8H,
EROBEEANTHEALTT S,

*2) VCIAMT. 8 (V) Bf. mAVILIF0.4(V),
Notice : *1) Recommended Operating Condition ; Quality and Reliability can be kept whthin this condition.

This product should be used within this condition.
*2) When VCl is 1.8[V], the maximam ViL is 0.4[V]

5-3) JEEBE Current Consumption
5-3-1)  OLEDEEENEIRER VCC Current Consumption

EH k=) AfTIE—> Typ. Max. | Bifi

ltem Symbol Lighting pattern Unit
OLEDERENE R E % cc 200cd/m’ All Pixels On 300 | 350 A
OLED Drive Power Supply Current All Pixels Off 0.3 05

&4 Type No.  ELWI1501AAR




5-3-2) BTy U EIREFR VCl Current Consumption

HE L5 =LA S Typ. Max. | Bifi
[tem Symbol Lighting pattern Unit
O vy ERER ICI 200cd/m’ All Pixels On 105 150
Logic Power Supply Current All Pixels Off 100 145 A

5-3-3) XA U NAEIRER stand-by Current Consumption

HE e =0 SPAY S Typ. Max. | Bifi
[tem Symbol Lighting pattern Unit
Stand-by Current(VCC) ISCC Display Off - 10
Stand-by Current(VCl) ISDD (Send Command AEh) - 10 A

6) Jt4EME  Optical Characteristics
6-1) #8E / ©E Luminance / Chromaticity

ltem Condition Min. Typ. Max. Unit
& x Chromaticity x All Pixels On 0.27 0.32 0.37 -
®E y Chromaticity y All Pixels On 0.29 0.34 0.39 -
#&E Luminance All Pixels On 150 200 250 cd/im?
ar k5 A Contrast 1 10,000 - - -
INRIVINIEE 53 *2 0 - 20 %
Luminance Distribution

bz *NERAMTIEEIY SR M =2 RATEE2ETEE

*2) AEME 6m (FiEdD~®)
Notice: ~ *1)Contrast ratio of display all pixels on in a dark room = Display All Pixels On / Display All Pixels Off
*2)Measuring Point : 6 Points ((D~®)

INRILINBEE S %= (1-(Lmin/Lmax)) x 100%

@ ® Luminance Distribution=1-(Lmin/Lmax)) X 100 %
®

@

2
®
L

4 Type No.
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6-2) HAfFSFan

Lifetime Expectancy

HH BERM LEEEE
ltem Operating Condition Lifetime Expectancy "
EREE 4) EEEHOIRAERRE, 9) HELH DR ELE. 1000085 [l R KT BN E#2 . HEFE(36-1)FCED
E BATERE0%™ EEE 1 B TFROLMETHLE
Room Temp. Normal condition defined as 4), Set min luminance which After operationg for 10,000hrs, Luminance should be
Operating described at least 50% of the min luminance which written in 6-
Lifetime in 9), Lighting Rate: 50% 2, and Continuous Operation 1).
=R =]
e B DS0MBRA R & 1L 5B
Room Tem HIHEEHDOZREERE, BTE AL 6.64
St P Normal condition defined as 4), Storage. 50% Pixels shrinkage time.
orage 6.6 years after delivering.
Lifetime
S

1) HFFEG L, BEXHTERLESAICHGTESFGTHY ., RIETHLOTRHY FEA,
*2) RATES0NE(F, 154 V128EHRFDUDEREZRTEELIDET B,
COFF, A DEFRE/ AL OERENREHE I3 LFHLT0%DEEEZ T RAIL TS D ET 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.

ERHDES
*Storage Lifetime Definition

#IEALKEE Initial status EEER End of Life Time

6-3) BEEF%L  Gray Scale
R SR 2 16
Gray Scale
TAIX—RTY S 256 Steps
Dimmer step

7) AC#51%  AC Characteristics
1-1) 7 U—LREJEE  Frame Rate
Min: 100Hz

&4 Type No.

ELWI1501AAR




1-2) AYA—Tx—R ZA 2% Fr— b Interface Timing Characteristics
1-2-1) 48 VT A3 —Tx—R BA % 4wire Serial Interface Timing Characteristics
VCl=1.65Vto 2.1V
symbol Parameter Min Typ Max Unit
toycle Clock Cycle Time 220 - - ns
tas Address Setup Time 15 - - ns
taH Address Hold Time 15 - - ns
tcss Chip Select Setup Time 20 - - ns
tcsH Chip Select Hold Time to Read Signal 10 - - ns
tosw Write Data Setup Time 15 - - ns
toHw Write Data Hold Time 30 - - ns
toke Clock Low Time 25 - - ns
teLkn Clock High Time 20 - - ns
R Rise Time - - 15 ns
tF Fall Time - - 15 ns
| ?X
DG | | fas _[ tam
\‘( Toss == /
hd Tr\'c'_v: d
CSB = : > — >
tr I~ / tr \—
tosw sy
SCLK . R
Valid Data
SDIN
CSB
Elloda b bl Bl el Bl
SCLK D7 D6 D3 D4 D3 D2 D1 DO
SDIN
JE4 Type No. ELWI1501AAR




1-2-2) A% VT AVB—Tz—R BAL3IVY

VCI=2.1Vto0 3.5V

4-wire Serial Interface Timing Characteristics

symbol Parameter Min Typ Max Unit
teycle Clock Cycle Time 160 - - ns
tas Address Setup Time 15 - - ns
taH Address Hold Time 15 - - ns
tcss Chip Select Setup Time 20 - - ns
tcsH Chip Select Hold Time to Read Signal 10 - - ns
tosw Write Data Setup Time 15 - - ns
toHw Write Data Hold Time 15 - - ns
toke Clock Low Time 20 - - ns
teLkn Clock High Time 20 - - ns
tr Rise Time - - 15 ns
tF Fall Time - - 15 ns
. X
t t ae
DC | . AS _I AH
_\‘( tess tosy /
- Toyela :
CSB fots - i
A — _:/ o ~
tosw torw
SCLK
WValid Data
SDIN
CSB
Lol bl il Bl Bl Bl
SCLK D7 D6 D3 D4 D3 D2 D1 Do
SDIN

&4 Type No.

ELWI1501AAR




7-3) #lfE{Lt#% Control Specification

7-3-1) AR R Fa—4—&AB—2Jx—RX Command Decoder and Interface
ARED1—)UIE, DCEVIZEDEANINI=T DT 2RI EFIBLET,
DCEVHHIGHD B, T—H/ SR A AL T —2E$I#rE 41, Graphic Display Data RAM (GDDRAM)
[CEERAHEINFET,
DCEVHALOWDES, T—H/ARAAIFATURERIEESh, Ta—F&RIZEITUR-LYRAE
[CEERAHEINFET,

7-3-1) Command Decoder and Command Interface
This module determines whether the input data is interpreted as data or command.
Data is interpreted based upon the input of the DC pin.
If DC pin is HIGH, the input at D7-D0 is written to Graphic Display Data RAM (SDDRAM).
If itis LOW, the input at D7-D0 is interpreted as a Command which will be decoded and be written to the corresponding
command register.

7-3-2) VT WA Z—T = —RER (4$RSPI)  Serial interface selection (4-wire SPI)
R T IINARA—D—RI&, 2T ILo09%5: SCLK, )7 JL-T—4:SDIN, DC, CSBD4D DR THER T 5.
44RSPIE—F TI&. DO S FIXSCLKEL T, D13HF [ESDINEL TEIK. FRALLEWLEFDSBD2EA—To &
THIE,DINODTETDIHFIENE T SURICERTHILEHELET,
The 4-wire serial interface consists of serial clock: SCLK, serial data: SDIN, DC, CSB. In 4-wire SPI mode,
DO acts as SCLK, D1 acts as SDIN. For the unused data pins, D2 should be left open. The pins from D3 to
D7, E and WRB can be connected to an external ground.

Function RDB WRB CS DC DO pe (N HIXEFTHHIGHEEKXT S

Write Command | Tie LOW Tie LOW L L 1 Q) LIZESHLOWEEKRT S

Write Data Tie LOW Tie LOW L H 7 Note (1) H stands for HIGH in signal
(2) L stands for LOW in signal

SDINI&D7, D6, ... DODIBZFIZSCLKD L LY T YD TEE YR TR D RA—ALLTRENFET,
DCIE82DIBYIEIZH T TEINET . DT PRAN D T—42/3A FECDDRAME 2 (&
RAC/OyIHFRICEETAENET,

ATURL D REAN VYT ILE—RIZBEWTIE EEAHBEOHHFATINET

SDIN is shifted into an 8-bit shift register on every rising edge of SCLK in the order of D7, D6, ... D0. DC

is sampled on every eighth clock and the data byte in the shift register is written to the Graphic Display Data
RAM (GDDRAM) or command register in the same clock.

Under serial mode, only write operations are allowed.

4 Type No. ELWI1501AAR




8) EIRON/OFF>—4 > R & FRRON/OFF S —%4 > X Power ON/OFF sequence & Display ON/OFF sequence

Power ON sequence Power OFF sequence
VOIBREONL . BEAHEDERENTH &= OFF
DREME,SDIRE0% LR FERI B?S;a;;;\ehﬁfﬁ)

ET I THO, (Send command AEh)

Power on VCI .

Wait until VCl rises to range of recommended
operating condition and within

=+10% of setting voltage.

A

INRLVHED =85, 1msfFD,
Wait 1ms until discharge completely.

y

REREIR (VDD)W L ET HETI00mskl L
fF2. (t0)
Wait until internal power (VDD) become stable. v
Waiting time: Min 300ms(t0) VCCEBZOFFL ., VCCAVCIEL I
RAHETHD,
v Power off VCC.
INT—A> Ytk (RSTBE U ZELowlZ vk L Wait until VCC falls less than VCI.

f=#%IZHighl= v b ¥ 3)
LowBE1:Min 100us( t1)
Power on reset RSTB pin LOW and then HIGH v

Low time: Min 100us(t1) VCIERAOFF§ 3
Power off VCI. ’

A 4

ICOYURL O RAERTEA
Set command register of IC *1

A 4

ICORAMIZR R T —R2EEAAH2
Write display data to RAM of IC *2

y
VCCEIREONL . EEMNHEESFHEN T
MOREEADDIREH 0% LLA D EE K
[TESHFETHD,

Power on VCC, wait until VCC rises to range of

recommended operating condition and within
=+10% of setting voltage.

< ON
(A< K AFh X(E)
Display on
(Send command AFh)

b
¥1) QYT b7 -arT745L—2av8R
x2) 100 EVILT—2 X EARXSE
ERO—TORICRDEWEE, BERSRETLILHSHYET,
Notice:
*1) Refer to 9) Example of Software Configuration.
*2) Refer to 10) Pixel Data Output Mode.
Keep Power ON/OFF Sequence & Display ON/OFF Sequence, otherwise module would break down.

&4 Type No. ELW1501AAR




8) TIRON/OFFL —4 > R &FRRON/OFF—4 VU X (=)
Power ON/OFF sequence & Display ON/OFF sequence (Continued)

” . _/ — i _
________ : ‘._to.._‘i._.._.._.‘_.._.._.._.._.._.._.._.._.._.._.._‘._.._.._.‘_.._EH_.._.._.._.._
N S I ]
RSTB ; High Z or Low /
e e e O o bommimm )
/i"":“'i"')i/ : \5\"'?"*5
vcion | RSTBHigh | DisplayOn ! : \ém off
Display Off
RSTBLow  VCCOn vecos o0
Power ON Sequence | Power OFF Sequence

&4 Type No.

ELW1501AAR




9) YI2boxzT7-a27445L—> 3 Example of Software Configuration

a2 SR MHIEERE 81h, 9Ch
Set contrast control

4 A2 FRE-MAP%ERTE AOh, 42h
Set segment re-map

KRBT A VERE A1h, 00h
Set display start line

RRATEY FERE A2h, 00h
Set display offset

BERTE— FICHRE Adh

Set normal display mode

MUX Ratio % §% % A8h, 7Fh
Set MUX ratio

WNEERBIEE— FICERTE ABh, 01h
Set enable internal VDD regulator mode

Phase1,Phase2®® 7 t —X R # & E Bth, 31h
Set phase length of phase1, phase2

TRt & RERE IR RTE B3h, F1h
Set ratio of dividing frequency & oscillation frequency

TJULART—ILT—TILEHRE Boh

Set gray scale table

T)Fr—DUBRMERE BCh, 07h
Set pre-charge voltage

Veomh B # X E BEh, 07h
Set voltage VCOMH

T—3EEAANTLT FLRERE 15h, 00h, 3Fh
Set column address

T—REZTAHAOVT FLRAZHRE 75h, 00h, 7Fh
Set row address

J&44 Type No.  ELWI1501AAR




10) EZ2®ILT—23%EAZ Pixel Data Output Mode
Graphic Display Data RAM(GDDRAM) [CDLNT

ICERDGDDRAMIZSRANTHER S, RIRENDHEHRDDIt/N 2 —VERMLETS,
GDDRAM®D+ o X(F128 x 128 X 4bitTY ., FERIZIE, 4EY FDT—E2HHYFET,

Graphic Display Data RAM(GDDRAM)
The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed.
The size of the RAM is 128x128x4 bits.

TRIZLUTORERDOGDRAM mapZERL TLVET,
- 4 4> FRE-MAP (AOh) DETE:
A5 L7 FLR Re-map OFFERE (A[0]=0)
—7JJL Re-map DfERA (A[1]1=1)
WAMT7 FLRAY Y+ (A[2]=0)
aLF7 FLR Re-map OFRER (A[41=0)
aL7 KL R spritoddeven DA (A[6]=1)
- F&REAE S 4 > (A1h) =00h
- ®oxA 7w b (A2h)=60h
- T—AREEFAHHS LT KLX(15h) = 00h, 3Fh
- T—REFAHODFT FLR (75h) = 00h, 5Fh
- T—HR)NA +F—4 X DO, D1, D2 --- D6143

The GDDRAM map under the following condition:
+ Command “Set Re-map” AOh is set to:
Disable Column Address Re-map (A[0]=0)
Enable Nibble Re-map (A[1]=1)
Enable Horizontal Address Increment (A[2]=0)
Disable COM Re-map (A[4]=0)
Enable COM sprit odd even (A[6]=1)
* Display Start Line(A1h)=00h
+ Display Offset(A2h)=60h
+ Column Start/End Address(15h) =00h, 3Fh
* Row Start/End Address(75h) =00h, 5Fh
+ Data byte sequence: DO, D1, D2 ... D6143

Seg 0 Seg 1 Seg 2 Seg 3 Seg 124 |Seg 125 |Seg 126 |[Seg 127
Com 16 DO[7:4] DO[3:0] D1[7:4] D1[3:0] D62[7:4] D62[3:0] D63[7:4] D63[3:0]
Com 80 D64[7:4] D64[3:0] D65[7:4] D65[3:0] D126[7:4]] D126[3.0]] D127[7:4]1] D127[3:0]
Com 17
Com 81 /_’—;
——
Com 62 —_— >
Com 126
Com 63 D6016[7:4]| D6016[3:0]] D6017[7:4]| D6017[3:0] D6078[7:4]| D6078[3:0]] D6079[7:4]| D6079[3:0]
Com 127 | D6080[7:4]( D6080[3:0]| D6081[7:4]] D6081[3:0] D6142[7:4]| D6142[3:0]] D6143[7:4]| D6143[3:0]
Table : Schematic diagram of GDDRAM
11) GDDRAMZ ZiA#H L —% > X  GDDRAM Write Sequence
@D EAATEINSLTELRAEZREITY RERTT S,
Set column address to write.
@ ERAAHTHOVF7 FLRAERET ST FERTT S,
Set row address to write.
@ 2ERSDEBRT—FEHTT D
Set graphic data of 2pixels.
@ Q%8 191ERETT 5.
Operate 3, 8,191times
4 Type No.  ELWI1501AAR
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12) $#E#E#  Connection Specification
12-1) $&feitsk

Figure of Connection Specification

o
Ne e
C 385
COM127 {352
COM126 {3
com125
>—0 NC
1 0
I 3 © o
o o
i =
- 2 c 2
N o S
VDD I\‘ 3 @
ver T = @
vel > =
VDD o) @ [Sa]
VDD m (=3 ©
vel 1 =
8BS0 c S5
vss T o)
BS1 »n
vel
BS2 Q
2
VsS @
= J—
o
COM66 {225 3
COMS5 [355 =
CoMea 2 gk T . L
vee X Q- om
[320% o v @ o o o |RF
VCC [0 888 888 |ns
vee X o5 232 > > >3z (B2
SEGI27 31 ————ga | DATAL2? © 2 2 [
SEG126 [315 g7 | DATA 126 " © B 5B 3%
SEG125 DATA 125 8888
viss 2
VLSS 3
VLSS
s
5
5
5
5
5
s
5
5
5
5
5
s
5
5
5
: S N
5
N
2 N > o
+ = 5 @«
: @ o =1
- » « D
L 5 s 2
E o = = o o,
£3 8 - @ pie =4
© 2 - o )
= : 3 El c
5 L g 3 ©
5
o
- t o
o 5
o t
@ =
o= s
kS 5
5
5
5
5
=
i VLSS
| VLSS
> viss
8 193 190
2 NC [ SEG2 [g5 151 ] DATA 2 2 2 9
: e sect 22— Boatat g g o 888
1) vee SEGO [1g5 pATAD © 9 9 zzz
S VCOMH Ve [Hge % Z 22 5 8 B
Fl VDD VGG o X SRS R R B
g Vel vee X
< AGND 187 B (B fo [$)] R B R
Iref COMO [jgg i [s<] o
GND COM1 g2 iy
csB Comz (22— S
RSTB [v]
scix b
SDIN =]
el @
VDD
VCOMH o
vee 3
GND =
o o [0
= o
c 2
[=E=3
3 @
= @
=
(o]
(=8
comsl
Come2
come3
NC 55 %
NC 55X

J&44 Type No.  ELWI1501AAR

4-



12-2) #EZZE K Recommended Circuit
12-2-1) MR ) T7ILA A —T 2 —XTOHBEMEE Recommended Circuit for 4-wire Serial Interface

MPU veC

GND
18] 00e
16 VCOMH
VDD

SDIN 14 | VCI
SCLK 13 | SDIN
DC 12 | SCLK
RSTB 11 | PC

CSB RSTB
18 CSB

GND
Iref
AGND
VCI
VDD
VCOMH
VCC
AGND

* NC

7u
4.7u

Connector

C1
Cc2
R1 1.5M
4——'\/\/

X:VCI=2. 6V VCI<2. 6V

vl Vel

5VDD ] 5VDD

o

- T oiuweav == 0.1u/63V
/477 / /477

4 Type No. ELWI1501AAR




13) ABimFLF  Pin Assignment

X I=Input. O=Output. I0=Input/Output. P=Power Pin

PIN No Pin Name Function Description Tl;l[?e Remarks

1 NC 2L Not connect -

2 AGND 552K Ground P

3 VCC OLEDERENER OLED Drive Power Supply P

4 VCOMH  [COMHEE COMH Voltage P

5 VDD REOIYHIEE Core Voltage Regulated Internal IC P

6 Vel OJyo &R Logic Power Supply P

7 AGND 552K Ground P

8 Iref HAEFJREZTE Segment Current Reference Pin I

9 GND 552K Ground P

10 CSB FvFEL Ik Chip Select | |L:Select Oparation
11 RSTB )Evk Reset | |L:Reset Operation
12 DC T—A/a<R#ER Data/Command Select | |L:Command, H:Data
13 SCLK £8w% Clock I

14 SDIN T—%4 Data |

15 Vel OoyY &R Logic Power Supply P

16 VDD REBOT VI EE Core Voltage Regulated Internal IC P

17 VCOMH  [COMHEE COMH Voltage P

18 VCC OLEDEEE)EIR OLED Drive Power Supply P

19 GND 552K Ground P

1Pin F o
| [
| =
P! 2
P! »
P s

» | : 33
. c
19Pin Lo =

Connector Side

&4 Type No. ELWI1501AAR




14) {S%EM4EER  Reliability Test

= HEREH COPAE HEREE
Item Condition Sample size Description
BRI ~40°C FEE 240 BERE 5 | aOnEE
. EAOF::
Low Temp. Storage -40°C Storage, 240hrs "' No Abnormal Operation
ERENME -20°C EhfE 240 BERS ™ 5 No Abnormal Display
Low Temp. Operation -30°C Operation, 240hrs "
BIRATE +85°C BFRE 240 BERS 5
High Temp. Storage +85°C Storage, 240hrs '
BiRBE +15°C B 240 BERS ™ 5
High Temp. Operation +75°C Operation, 240hrs ™
BRSRAE +60°CO50FTRE 240 BRS ™ 5
High Temp. High Humid. Storage |+60°C 95% Storage, 240hrs "
BEYAIIL -40°C30Min,~+85°C30Min 10044 4 )L ;
Heat Cycle -40°C30Min.~+85°C 30Min, 100 Cycles
Y— IR HBM : 100pF, 1.5kQ. 1000V 5
Surge Test MM . 200pF., 0Q. =200V
HiR NIV ABIE A ES R 50NLL_E DR EM
i | Strenath Refer to Method of Measuring OLED Panel HdE,
exural Streng Flexural Strength Characteristic 5 SON=Stregth of the
OLED Panel
% N EFERUNE L
waET 1£538E6E %A &80cn BEDENE
Drop Test (Packing) £@E1E (FH10[E) 5 No Abnormal Operation
1 Corner, 3 Edges, 6 Surfaces, No Abnormal Display
Height:80 cm, 10Times
RS (Ea) 5~100Hz, 0.75G. *t##E3I.
Vibration (Packi XY, 2%&2h 5
ibration (Packing) 5-100Hz, 0.75G, Logarithm Sweep,
Direction X,Y,Z 2hr
F o) BREBRERESEIP. BERERERLTER100% TEE,
*2) EBIEEE,

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

(100% lighting in case of operation test)

*2) No Condensation

A7-
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15) SVEREL#E  Appearance Specification

15-1) SVERMRESM  Appearance Inspection Condition

BREXMZYNoHI30cmBENI-LEMN S, OLEDRREDIEEm KR U45° DEHETHRREEZITI.
CORBEFHICTEHTELRVRB X RR—UNBEELRZHB-SUELRABET D, BRITTITI.
The visual inspection is carried out from 30cm away position in the conical area of which angle between a OLED display
perpendicular line is 45°. Even if Appearance specification of next page is not satisfied, the item that

cannot be recognized by this inspection condition isassumed to be good. Ambient (Room) temperature condition.

4

N 45° 30cm
|
BRRERORBREITRORBY &9 5,
ORITHRE 20~100 Ix
QN #ErE 1500~5000 Ix
QFPCHM IR E 1500~5000 Ix
lllumination at Appearance Inspection
(DLighting Appearance Inspection 20~100 Ix
(@Appearance Inspection 1500~5000 Ix
(@Appearance Inspection of FPC 1500~5000 Ix

BRMEOEEITTROBEY £9 5,
Definition of Defect
ERME SpotDefect #RXRFE Line Defect

&
Max. Diameter L

Al
=1Z C
Min.Diameter _¥|

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

=
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15-2) SMEREE

ETOERAOHERELHBRERB-TARELT A RTLAERBEHET B,

Appearance Specification

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

IR NE FIERRE HFEH
Item Content Description Allowed Number of Defects
JERALT JEFRR-FEEME/ AR FRLIELV AR 0
Non-Lighting Non-Display and Non—Operation Panel|[Non—Lighting Panel
RR A ERERERIHEELR D=0.1 ]
Point Defect ;;‘j}; E@%W(:%%)JEEJ:U BB Pretermission
Black“;‘pot by scorch of foreign bodies 0.1<D =Pixel Pitch 3
in pixel and light emission element. 3 Pieces
White spot that shine more brightly Pixel Pitch <D 0
than surroundings.
2 RIEFRF.ISKIER W=0.05 NG
Black Line Black line by Light emitting Pretermission
element and dust. L=<20 ED0.05<W=0.10 30
L=20 and 0.05<W=0.10 3 Pieces
0.10<W  (L=A~FH) 0
0.10<W (L=Pretermission)
SR PEER (RHKTEFICH HHERR) Eicp i 2 0 &K
Line Defect Bright Line when all display off Bright Line 0 line
RS R (& RATHFICH HREHR) TATSA> 0 &K
Dark Line when all display on Non light—on Line 0 line
RTEFX FREFX W=0.05 T
Scrath of Display|Scrath of Display Surface Pretermission
Surface L=5 HD0.05<W=0.1 3{&
L=5 and 0.05<W=0.1 3 Pieces
0.10<W  (L=A~F3) 0
0.10<W (L=Pretermission)
#HIERSMER HILRDBEN TR, ¥X - A
Sealing Plate Dirt, Dent Mark, Scratch Pretermission
Appearance of Sealing Plate
RERIENE [(#HEREOEN. XX - F NG
Protection Resin [Dirt, Scratch of Protection Resin Pretermission
Appearance
ICH & ICREDEN - ENG|

IC Appearance

Dirt of IC Surface

Pretermission

FPC4}#]
FPC Appearance

FPCHEDBEN, XX, Hin, TR
Dirt, Scratch , Bend ,Dent for FPC

HWEERREEFN, £ X, ih A TRIETRHE

Pretermission when no influence on Display Function

1Viloa
Chipping

HSADEIN, RIT
Glass Chipping/Cracking

T REESILATIEFME

Pretermission when no influence on Display Function

-19-
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16) #ERE - BERIEAE  Method of Measuring Luminance and Chromaticity

AHELT A ATLA DORTEICHT LEEAM 52 mm~70mmAEEEMN S, FTa U EHOEEBI-TIZ& Y.
EESRENES 2 ° TAREZTES,. (THSER)

BEMERFXRRTIVTOHRREBET D,

Luminance and chromaticity are measured with a luminance colorimeter BM-7 (TOPCON corp.) from 52mm~70mm

distance at perpendicular angle to OLED display and measuring field is 2 degree. (See Figure Below).

Measuring position is the center of the active area.

1R - B AR DB R 2 R AT

Operation condition of measuring luminance and chromaticity: All pixels on.

IEEEEAIEAZE Outline of method of measuring luminance and chromaticity

AAAAAAAAAAAA I—l
Luminance colorimeter <4
BHELFRTLa J:l
OLED display
‘ I 52mm~70mm

<M Display side

EEEEER  EAIES 20 12T

R R{HEERET S,
Luminance is measured in 2-degree

T EEREEEEEE measuring field.

v

BIESRIE Position of measuring

4 Type No. ELW1501AAR
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17) %IV ABIEAZE  Method of Measuring OLED Panel Flexural Strength Characteristic

HIERZETIZL, AR ZEEY T D, RRTYTZHRICOTTMMOERBERIZ & Y Imm/FLLT O I0ERE
THEZMA. NRILBIRT HEEZ T+ —RT—UTRET .

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.

< BEMX Outline figure >
RRTYTHR

Center of Active area

TORNTH—RT—2
Digital force gauge

BIE /SR IL
OLED Panel

@ 11mm

< »
€ L

AR—H—FEERE: 23+0.1mm
Distance between spacers: 23+0.1mm

&4 Type No. ELW1501AAR
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18) @& 5 ~JL  Packing and Label
18-1) #AE@RHEE  Packing form
BEEAHRE 11090000005(2 & 5,
Refer to Packing specification(11090000005)

18-2) ®WEZHES  Production Number
ROy bNo. 2D TIE, FTRETET S,
The production number for the OLED display is as following.
51 Example : 15F 021022

) B ) ] ] [e]
\ )

Y
EHNo. SEFAR EIENo.®  EA4RNo.

Control Data Code™ Control Substrate
No.” (y, m, d) No.” No.*

o
*1) EBESETRT (1XIX2) ,
*2) ADOREXMERIITEORY,
*x3) BEHBESZERT,
*4) 001k Y EE,
Notice:
*1)Control number(1 or 2)
*2)Month of manufacture and Mark
*3)Control number
*4)Serial numbers(001~)

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

A 18 2R 3A 47 5A4 6R 1R 8R 9A 108 | 11A | 12R
Month | January | February | March April May June July August [September| October | November| December

18-3) WNZE S ~JL  Inner Package Label
MEFF AL : EIN-C35 AL
Inner package label: EIAJ-C3 label
NEFES AL EIA-DS AL
Outer Package Label: EIAJ-D Label

18-4) #WMEHZAYE  Package product quantity

FL—AYE: 25@/1 L— Tray quantity : 25pcs/tray
HABEWMOAY % : 7508 (+ L—30E%) Inner package product quantity: 750pcs (30 trays)

19) =/INZFHE Minimum order quantity
45001& (7501& x 6) 4500pcs (750pcsx6)

4 Type No. ELWI1501AAR
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20) {RESH L REIHIMR  Storage Condition and period of warranty
RESEEEX, BE . -5°C~ +35°C, BE RH65% LT,
BT AR, HAETORI B SEERRICT, BHREERTICANTZIKEBTREDZ &,
BL., HIERSEERE—RNTRELEICELEE - EEFHOERIEHET 5 IMEmx k<),
RTEICOYEY (RET (ILLDHERD AHLHGEETILI-LRBHTAEM>THRAD &,
BEHTFASHZREIINALAOEREHEET 5,
RILEARRIE. BEEMAB LV A LT 5,
MU B GICTESARE LGS, KB 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 6 months after arrival date to customer.

In case failure display found , that will be replaced.

4 Type No. ELWI501AAR

23-



21) E{kULVEESEIE Handling Notes

1. REREIHSAERZOABBLAEMA LN E, T, FPCENICEBLAZMA LN &,
RTEZEDTHENI E, BREICTEEEGZETHALGEN &,
BT -BHBEEZ-ABELES 2 —I)LICDOEFELTIEERALEWLNI &,
FHESWIESZEIIHBMEER ( 1.5 kQ, 100 pF ) T 1kVlE . MMEXE®R ( 0 @, 200 pF ) T
200 VLLE T9, BESIAEROBEINEZRETRUKRLOI &,
5. #EXRKREN - BMFERERHBEL ERAEEZNANFERITIHWIEH DI VIEIRET LS EAHYET,
6. T|IRON / OFF>—4# >R, KON / OFFL—4H U R ([ZHDEWNGES., ERAMET 2EN/HY ET,
7
8

LN

. ESTARACRRIBOMUTOENMREETCREANDRZELEB(FTILZELY,
C BBELED A —LORBEIFE T T I,
9. ICEEE~NDEIREHR. RU. ICICKAFONEMRA S LERMIFTTIZELY,
1. Don't apply excessive stress to the OLED display because it is the glass product. Also, do not applay excessive stress to the FPC part.
2. Do not damage the display side. Do not touch directly with finger etc. on the display side.
3. Do not use OLED if fallen or struck .
4. The static electricity destruction voltage is 1kV or more in HBM test (1.5 kQ,100 pF) and 200V or more in MM test (0 Q,200 pF),
Handle the OLED module under the managed condition of electricity.
5. Use over absolute maximum ratings of the operation power-supply voltage may cause break-down and lead to burning.
6. REVIEW Section 8) Power ON / OFF and Display ON / OFF Sequence, otherwise OLED display may break down.
7.Do not expose to direct sunshine or light included UV light whose wavelength is equal or less than 380nm
8. Do not be condensing of OLED display.
9. Do not connect any circuits to the metal surface of IC. Do not apply external force to the cover.

22) EEIE Agreement Matter
AUEFKEICRBRZEL-BE. XEOVEZRHHE. FWIEH-LRENFEE LBEEICE. A
BLEBABORADELEVWZLYRAEZL - THRRIZH-HIDELFET., FREHOEEXITAR
DERZRETHEEEEAEN BB LLEICLIYAKRORELEZT>2DELET,
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.
MXERXDOABICEVEVAELZGEEIE. IXOABTNMEESINDIEDELET,
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation
overrides the English one.

23) JREEE Country of Origin

hE
HS 3— k : 8531.80-000

China
HS code: 8531.80-000

24) HEEMLR Production Site

BEX (REENMLTARTLIH%REHE) RUY FE (REBFHHEM) FRAF)
Japan(Futaba Mobile Display Corporation) and China(Futaba Corporation of Huizhou)

4 Type No. ELWI501AAR
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25) #EIEE Notes
AEFECREOHME, —METHEE AVHESE. BEMKSE, REME. 7I2—XA U MESE. O
VEaA—SHER. NV IV, BHEERE. FHARESE. EEXERAOKRy b)) ITAREENGRERTE
AEh, £, HE—BEFHSILS. BEDERE, FRAETHAVLNSZEZERLTEYFET,
SELGREMOEEENDEL SN, FLITRBOME. REE. TEENANDEMR. FEAORME
ZICBREEZRETEALHY . L LA EHESHEENEXRLLIBNOHIHLUTORE (LTHER
®) ~DEEME., MHERE. REEZRIETILOTEHY FHA,

AEHREOHE. FHEZBR. FLERERARICERSINLIEITIYRELEZBEZICOLTIE.
ZTOEREZEVDRFIDOTITHRBELET,

AEHREDHE, FHZEA. FLEIBFEAERTOFERAZFESIN TV SIGE. SANICHHEREOET
CHECFEEIV, BESFTORRICELE. AMEREBEDOEKRE LR OLERIZ OV THESETL
==Z%9,

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. FES Aerospace/Aviation Equipment

QEnX A (BBE. EH. WK% Transportation Equipment (Cars, Electric Trains, Ships, etc.)
QEEAHS Medical Equipment

@ EHIH AR Power-generation Control Equipment

ORTFHE RS Atomic energy-related Equipment

®©EEWIS Seabed Equipment

@33 i 4 B il 4 25 Transportation Control Equipment
@AHMDBVEIRL ISR Public Information-processing Equipment

QFFMAkH Military Equipment

OFBEHA&R. RS Electric Heating Apparatus, Burning Equipment

OB K. FHILHEER Disaster Prevention/Crime Prevention Equipment

OB ERLEE Safety Equipment

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

BE. AEREFERTHHBORITH->TIL, LBWBOEAARE L CEBHKRICIE C - RERE -
HEOBRCNY I Ty TRIBZEHRTIELTLIZEL,

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.

26) REIREE RMA
RMA ; =0.5%
MATREO 5% UTDHEIZIE, RIIZTHIGELFET,
RMA is applied in a defective rate 0.5% or less.

4 Type No. ELWI1501AAR
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Futaba v=srTH4teit
OUTER DIMENSION

Ea—a 2717 SHRELEEAMBESE)

RoNEBIEEMERE

1) FPCEIfR/SA—U EFRRICES 2 &,
2) ASRNRRIVEHEBRAGZNI L,

RilEZE MR EE

Resin(Display Side)

with resin entirely.
2) The thickness must be lower than
the thickness of glass panel.

Applied Permissible Area

1

I

(0.5) (36. 55)
31.55+0.15 29.89+0.05 0.83+0.3 .
sl al 5 (1.95) (21.65) 1.3x0.1 27.89-+0.05 1.00x005 < §
ol S8 2730 26. 09:+0.02 ® (11.775) 8|
= - P0. 204x128-0. 024 — <
| | |
—- o - T | ]
- = - e e EE I —~
I \ I S |
I I A
I I
| 1 | %%
< | I (6)
22 B 33 | ] | =
— . g [ee] B I
EREE | X k3kskskkkpksksk > & -
= “lelF | | N NS
o~ & | |
™ 5 |
g I /\ :l \
| \\V -~ )
1 \ \I B _ Hi- >
| A > s > < =)
U A foo AN N\ ) ) ~
'/ S ¥ \ Z 7
| . 10.3+0.3 o~ | N 7
KKKk ‘ ‘ skkokok l\ /
/ ~~
RET 4L Ls \ S E . T s =)
Protective Film = o § BEESHTE
IRFIF iR— . o =S C 1) HIERADEAHE BN &,
Panel number A R mi‘ﬁ-‘E i P 2) MFEARIFHELAET S,
. X < Product Name <~ ESL S Printed Location of Manufacturing No
§$I'J7(128x128 Ky k) F—|— 1 — 1) It must be printed within sealing plate.
Active Area(128x128dots) Ci tJ 2) Reversing printing is acceptable
[ ( (N
Viewing Area(Applied Area of Appearance Specifications) Pint Pin19 N =
| w SN SAY C#ap --- FPCIT Y B (F LB SF A&
6. 00£0.05 (B ER) 7 R Silk Line 1) ASRANRILIEHEM 3. 0L E,
(No Cover lay Area) |- 0.20x003 2 - 2) %ﬁgﬁ*ﬁ%ﬁt‘ﬁgﬁﬁ;ﬁ;. OBLE.
FPCHT Y B IF R EF &
a9 Z AT R=0.38
§ . w - i C Limit --- Applied Permissive A
FPCEIEH 5 R /S JLERER D B2, OMax. E T Contact side of connector $ 1F FkstAE B0 M SFEPG Bending Looat ion
1) BEBEOFEETAIIVTHEODN TS &, 1) 3.0 length or more over
1) Wiring patterns on FPC must be covered 2) E’IHE_@E&(;"%‘IJJ:#&E'&J: UIEWZ &, from the edge of glass panel.
| BIREMA®E . 2) 3.0 length or more over
AT RITI - AZ RNV E T, from the edge of stiffener.
>< bR HIERTS DB E, ; fagi ; ;
s o g~ Applied Permissive Bending Radius
/ A FPC : 735 R/ )LERHERAN 2. OMax. FT, It must be 0.38 or more over.
Up to 2.0 length from the edge of glass panel on FPC. BREIT 4 IILL ¢¢1tfﬁ Resin(Sealing Side)
Protective Film Sealing Plate 1) Wiring patterns on glass panel must be
J | J | J L va covered with resin entirely
— - 2) The thickness must be lower than
(0. 204) . . the height of sealing plate.
HZ R IC Applied Permissible Area
(0.180) (0.024) Glass Panel 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
[ £t 1t E R glass panel on FPC
’g\ ;c.} - Resin on
— — o Sealing Sid
g = ﬁ?ﬁﬁm‘ﬂﬁ ealing Side
= = Resin on
L Display Side
N
g FPC . ==
e L BWE a1 43 : FH35C-19S-0. 3SHW (50) & Ot & #% (k)
| | | [ Accommodated Connector : FH35C-19S-0. 3SHW (50) HRS
hvd hvd . .
ARRYL K (EIRER) 100:1 BER#L R 10:1

A-Portion Magnification(Pixel)

100:1 B—Portion Magnification 10:1

ELW1501AAR Scale 2/1
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