Futa b a S
FUTABA CORPORATION
BEEFIRHEASH

TFART LA EE L 5—
o4 Type No. ELWO0501ABR

1. BFAEE  Scope
COHEHERL., ARBEFIEKRASUISMAT HSOLEDDERRIZDONTHET %,
This specification applies to OLEDs to be supplied by Futaba Corporation.

2. —fR#RE  General Specifications
N ETEABLY 25 ARURICRAEESIHE S, HEKRELEE Shizit0Ed 5,
When there is no return within two months from the date of the issue, this product specification will be recognized as granted.
22KUEBROREICRENEL-BEE,. BEHBOLLNEZEDLDET S,
Any doubtful standards found in this specification should be clarified upon mutual agreement by both parties.
IR HROMELUSNDRE HNELBHESEF. BERBEOLLEZLDSTDET S,
Any problems occurring outside the standards of this specification should be solved upon mutual agreement
by both parties.
ABRERRFILEICEL, MERBEOLEETSHIDET S,
Limited samples should be provided upon mutual agreement by both parties when necessary.
25 HMBIRDEE., RUVEELHR. TRROEEZTS>BEE. FAICBAMAXETHLANDGLDET 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 Oy MHEFEROVELEERE, RAIELTEELGL,
WERICOVWTIIREROVNURTICEABISTFRT 3D ET 5,
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.
2T REHREF. MARLYREROY FAETEINEZALYRBEL. 1ERICHNDEZEFLTEIIDET D,
The specification terminates 1 year after the month following the last lot delivery.
28 ARFELHERBICHEROEVIEL-GEE. BAERBAZEBEL L TERT S,
Any mis-interpretation of this specification between English and Japanese expression must be solved
by using superiority of Japanese one.

. MEMRE  Quality Control
EFXR BRI, BRMEGEE, T4 AT LA RREEOTR
Major defect : Display functional failure such as non light-on , line defects.
ANSI/ASQC Z1.4 iifi & AQL = 0.4%

BFR HBH: R, BEE. ABXFhGE KROFADLGERICIXELZVEFEEINDILO
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, BEBEA~AOIY & Efforts on Environment
41 RER(E/NAS T 1) — RoHS, REACH REHATY
42FAEWNS, FEIRTERRICEBELE-MH, BHZEALTEYVET,
FEREAFVEIEIRTERASIASLEHY FEA,
43 RIREFYEREHMICERINATUVET,
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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—Futaba

HMELT A AT LA AT
OLED DISPLAY SPECIFICATION

o4 Type No. ELWO0501ABR

1) R  Application

AEREBILEMELT « R T LA ELWO501ABRIZER T %,
The specifications are applied to OLED display ELW0501ABR.

2) BEE  Features

BDEFIsERATE

FUARATVAFE L H—
Display Business Center
FUTABA CORPORATION

B ltem tE4  Specification
BEHRH 60 x 32
Resolution
BxEYF 0.188  0.188 mm
Pixel Pitch
FOT4TITUT 1125  5.99 mm
Active Area
HSRAHA4 X 153  10.2mm
Glass Size
IC LD7032
BRE =
Color White
& 3R 45 2
Gray Scale
HERE 250 cd/m?
Luminance
MRSk AY
Circular Polarizer (CPL) With CPL
e b Ny IIRUIR
Drive Method Passive Matrix
oA —T1—2 SPI/I’C
Interface
EREE 13V/ 2.8V(Typ.)
Power-Supply Voltage
g5= 0.6+0.2
Mass

3) FHi& Purpose




4) $Z#EIKEE  Normal Condition
AEHBECIEICIZHEOENES.

RICREL-FEERKBOEZERTILDET B,
Measurements are done under normal condition unless otherwise specified.

B Temperature 23+3°C
JEFE Humidity 45+15%
OLED ENEIRZEIE OLED Drive Power Supply Voltage VCC 13.0£0.1V
O vy ERSEE Logic Power Supply Voltage VDD 2.8+0.05V
5) BSR4 Electric Characteristics
5-1) #xt|mAER™  Absolute Maximum Rating
B 5 Min. Max. B
ltem Symbol Unit
OLED #EREE VCC 0.3 18.0 v
OLED Drive Power Supply Voltage
Aoy EREE VDD 0.3 3.6 v
Logic Power Supply Voltage
BEEANER Vi 0.3 VDD+0.3 v
Signal Input Voltage
BERE 7 Topr -20 +75 °c
Operating Temperature 2
BTERE Tstg -40 +85 °c
Storage Temperature
x *1) HEMFRKERE(E. BREZYELBBRBLTELGELLVRRETH S,
*2) HEBETEE,
Notice ~ *1) Absolute Maximum Rating is the limit value that it must not exceed.
*2) No Condensation
5-2) HEESLMHE  Recommended Operation Condition
= Bk Min. Typ. Max. BT
ltem Symbol Unit
OLED #EREE VCC 12.0 13.0 14.0 v
OLED Drive Power Supply Voltage
Aoy EREE VDD 1.65 28 35 v
Logic Power Supply Voltage
BEEANER VIH 0.8vDD — VDD v
Signal Input Voltage VIL 0 — 0.2vDD v
&4 Type No.  ELWO0501ABR
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6-2) HAfFSFdn

Lifetime Expectancy

= BEEH HEEa"
ltem Operating Condition Lifetime Expectancy "
==:8
el H EROEERE, 9 EROREE. 10000857 AT B A e . HRREI56-1) 2R
- BATR50%? EHEE 1 BB TROSNUETHEE
Ooom X emp. Normal condition defined as 4), Set min luminance which described| After operationg for 10,000hrs, Luminance should be
Li?e'at[;ing in 9), Lighting Rate: 50% 2, and Continuous Operation at least 50% of the min luminance which written in 6-1).
ERTE JINER
o B & D50MERAREE & h 5B
Room Tem 4) RBEBOEERKE. FHE A% 555
st P Normal condition defined as 4), Storage. 50% Pixels shrinkage time.
Iorgge 5.5 years after delivering.
Lifetime

x

1) HiFFEGLE. BEZUGTHEALEERICHFTELIFENTHY ., REATHLDOTREHY FEA,

*2) RATHESNE [, 154 VO0BERFPDODERZRITEELLDET S,
COFF, £ AR DEFE L/ )L OERENERERE <6 LT L TH0% DREREEITRATL 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 60 pixels are light.

In this case each pixels lights for average time of 50% of display drive time.

*ETEF M E S
*Storage Lifetime Definition
WEIREE Initial status

6-3) FEERA%k  Gray Scale

FmEER End

of Life Time

AR
Gray Scale

2 (White/Black)

7) AC#%tE  AC Characteristics
7-1) 2 L—LRAFEE Frame Rate
Min: 100Hz

4 Type No.

ELWO0501ABR




1-2) YUFI A28 —Tx—R B4 3% Serial Interface Timing

B £5 | &85 | Min Typ Max | BE{I
ltem Sygnal | Symbol Unit
SYFILws O Y E R Serial Clock Cycle Time tevs 66 - -
H LA - 7L RIE High Pulse Width DO town 20 - - ns
“L"LARJLwILRIE Low Pulse Width tewL 20 - -
Dt b7 v THME DC Setup Time oG tass 15 - -
ns
DC7k—JL KBS DC Hold Time tans 25 - -
SYFTILART—4 Serial Input Data thss 20 - -
Y b7y TR Setup Time D1 ns
DY FILART—45m—)L KB Serial Input Data Hold Time tons 20 - -
FyIELY b+ t 20 - -
7 7 Chip Select Setup Time1 o
ey b7y TR "
Fy T LH bik—)IL FERRE2 Chip Select Hold Time2 CSB | toey 50 - -
Fy Tt LY FH” Chip Select High tosw 50 - -
LARJ - NJLRIE Pulse Width
JBYYPiAITY— Clock Fall Time—
R DO to CSH tscc 15 - - ns
Fy Tl b EIFHERH Chip Select Rise Time
SUFTILwWy Oy i EAY B Serial Clock Rise Time Do tr - - 15
ns
SUTILWI Oy I TAY EEHE Serial Clock Fall Time tf - - 15
o Tas i Tams |
DC : 8 thiSCL +
CSB
SCLK
SDIN

Input Signal Slope

Output Signal Slope
tr if

VOH=0.9"VDD
VoL=0.1"VDD

&4 Type No. ELWO501ABR




-3 YT A8 —TJx—2R fliEitt#k  Serial Interface Control Specification

IRV RESA MBI, DCIHFIELIZLTL S,

SYTIA VB —T A RIF8bit TFYEALET,

AT RWISA—BEEETBHEECSBIIEIZLIZLTLEEL, CSBEHIZLAEWLWTL E&LY,
ARV KRZEAANTRERMDITY FIRSA—RICEZZLET,

If DC pin is LOW, the input at D1 is interpreted as command.

The serial interface is accessed with 8bit.

Set CSB "L" when the command/parameter is sent.

If the command is input, it is overwrote by the previous command parameter.

CSB

\ Command Parameter/Data

o N /

e ( D7X D6X D3X D4X D3X D2X DIX DX D7X D6X D3X D4X D3X D2X D1X DOX D7X D6
Do K KALFA NN AR A AR

. :

Data Latch Data Latch

&4 Type No. ELWO501ABR




7-4) 1°C £ 28 —Jx—R 24324 IClnterface Timing

5pe EH Standard mode Fast mode BT
Symbol Item Min Max Min Max Unit
SCLuavy Bik#
fea SCL Clock Frequency 0 100 0 400 kHz

i AbYFIREE - RZ—MREER] /AR 1) —RERE 47 i 13 i s
BUF Bus Free Time between a STOP and START Condition ' ' u

i AR—MKEE #&YIRLA—ILFEFRE 4 s
HDISTA Hold Time (Repeated) START Condition : H

¢ BYBRLRA—MRENSD YTV TR 47 i 06 i s
SUSTA Set-up Time Form a Repeated START Condition ' ' H

‘ Ay TREFETOEYN TV THR 4 s
SUSTO Set-up Time for STOP Condition ' g

T—4 wyb Ty TR
tsupar Data Set-up Time 250 i 100 i ns

i T—4 R— LR 0 ] 0 ] oS
HD:DTA Data Hold Time

T2 BMT /) TrM
orack Data Valid Acknowledge Time 03 345 01 09 us

T—43 R
tvpioar Data Valid Time 300 : 5 ) ns

t sCLYBYY LOWSAR P N R .
Low LOW Period of the SCL Clock ' ' u

¢ SCLY w4 HIGHEAR]
HIGH HIGH Period of the SCL Clock

t SDA-SCL{ES 3L FAY B N I N e
f Fall Time of Both SDA and SCL Signals

SDA-SCLIES 3L LAY RS
b Rise Time of Both SDA and SCL Signals ’ 1000 ’ 300 e

Leyrdra

AN AY
KoL N/

| — | — | |e—»

Tymsra Lsypar tappar lynnar lypack LIRS 13

&4 Type No. ELWO501ABR




7-5 1004 >%—7 xz—2R #lfEtt4E  1°C Interface Control Specification

PCHIENIZ )T IILIE S (SCLK) EL YT ILT—R (SDA) MO RYET MBI TIL T YT TEREAHYET.
“CIR1E (LSCLAHighD RS2, SDAZHighA BLowlZ T BRE—,IAVTaiavIck->THAENET,

RA—haAV T3 DB IRI—BINSEESNFZALAITTRLAD BN >1-5E.
ALATRIMSACKDIGENHYET

RA—baAVTALAVMBARMN TV T4V ET EROOATUR/T—REEETIIENHEXFET,
EIEESNZaTUR/T—RIZIZACKA bitft SN ET

SCLASHighDE 12, SDAZLowM BHighlZT 2Ry Tar T4av g RAS—IMDEELET,
EEAITZERDSDACKDISEN HARTISDAZRMLA T NITHEYEE A,

YRy TRBER— LRI RERMED-DITBLTFILENHYET,

I%C bus consists of the serial clock (SCL) and serial data (SDA) lines. Both lines must be connected to pull-up resistors.
IC communication with this device is initiated by a master sending a Start condition, a high-to -low transition on the SDA
input /output  while the SCL input is high.

After receiving the valid address byte, this device respond with an acknowledge by the slave.

Any number of data bytes can be transferred from the transmitter to receiver between the Start and the Stop conditions.
Each byte of eight bits is followed by one ACK bit.

A Stop condition, a low-to-high transition on the SDA input / output while the SCL input is high, is sent by the master.
The transmitter must release the SDA line before the receiver can send an ACK bit.

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

* RA—RERMYTIRED EE Definition of Start and Stop Conditions

_________

SCL

Stan Condition Stop Condition

- EvwbERiX Bit Transfer

SDA /

[Datn Line Chonge
Sinble; of Dhata
Dratn Valid Allowed

s PCNRRIZEFRBTH/)yT Ak Acknowledgement on I°C Bus

1

Datn ouiput !
by Trunsrmitier |
1

Daia output
by Recoiver

[ XX X/

SCL From
Mlaster

B4 Type No. ELWO501ABR
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7-5-1) 1%6F/84 RID7 KL R I%C Device ID Address

A=AV T42aV DRI, RRI—BIDNR[EAL—TF7RLREH ALGITAIEGYE R A,

AEZDAL—TFPRLAIL “37Th” TY,

Following a START condition, the bus master must output the address of the slave it is accessing.
The slave address of this productis "37h".

slave address

Fixed programmahle

TRLR-NRACDBRBOEVME BIMESEHEEETROET,
HAHAADBRSNESLRMBME1EREL. —FH . ESAHLREBME 0 ZRIRLET,

MSBE whkl&, RFICEEINET,

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

MSB bit is first transferred.

7-5-2) 12C/NRF—#4 S 1°C Bus Transactions

CBRINSA—EOATUREEAH Write Single Parameter Command
o T
write! acknowledge ! acknowledge !
¢:¢ form slave :‘L form slave d
SDA Slipzf3ja|s|al7ofar|2|3|4|5|6|7|8(A[1 2|3[a|5|6|T|8|A|P
l“—‘?‘——! - i T i T

Command byte l Dhata 1o y
Parameter register Stop or
Repeat Start

Slave Address

EBUNTA—EDOATURESIAH Write Multi Parameter Command

TV UULLD

write! acknowledge ! scknowledge !
¢_:¢ form slave 1§ formslave '
A

LR

B

P
)
1

L

SDA S{E]2{3]a|5|a]T|0fA] 1 [2]3]4][5|07|8|A{0]2]3(4]5(0]T]|8 A= ]1]|2]3]|4|5]|6|T7]|8|A|P
. -
Slave Address 1 Command byte | parameter 1o register i parameter o register "
! ! y { e Stop or
(first byle) (last byte) %
5 E Repeat Start

&4 Type No. ELWO501ABR
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8

EIROFFIK S
State of Power Supply OFF

A 4

VDDEIRZONL . EEMNHEBEEE
ERNTHDOREENSDRED
10% AN D EFERIET HFETHD
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%.)

RSTBE > ZLowlZtwkL1=1[ZHigh
(ks <] " 7

Low ] :Min 1us

HighBFfE:Min 0.1ms
Set RSTB pin High after RSTB pin set
LOW .

Low Time:Min 1us

High Time:Min 0.1ms

|

VCCEIRZONL , BEAHEEEN1EES
ERNTHDOREENSDREN
10% AN D EFERICET HETHD
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%.)

ICARURL YU RARTE*L
Set IC Command Resister*1

ICORAMIZR

T—REEAH*2

Write Display Data to RAM of Driver
IC*2

%7K ON

(aA<>K 02h 01h3E1E)
Display ON

(Send Command 02h 01h)

4 1\
FRRONIKRE
State of Display ON

o J

-12 -

N
FRRONIKRE
State of Display ON

A

RBA2 L (AT K 14h 01hiE1E)
Standby(Send Command 14h 01h)

A 4

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

A 4

VCCER%ZOFFL . VCCHWWDDLLTIZ
HHETHFD

Power off VCC. Wait until VCC falls
less than VDD.

A 4

RSTBZ"L"IZtwhk
RSTB is set in "L".

A

VDDEIRZEOFFY %
Power off VDD.

e N\
EIEOFFIkEE

State of Power Supply OFF
. J

4 Type No.

EIRON/OFF>—4 > X RRON/OFF<—4 > & Power ON/OFF Sequence Display ON/OFF Sequence

ELWO0501ABR




BIRON/OFF>—4 > X KRRON/OFFL—/7 U X (fe &)
Power ON/OFF Sequence Display ON/OFF Sequence Continued)

Over 0 U sec
_’ ‘_

Over 0.1msec

—

I

VDD /!

Over 1 4 sec —»<¢—» Over0.1msec

PN VDD

Over 0 U sec
4_

Send 14h,01h
(Standby Command)

REs  7Hign Z or Low 7

Over 1msec

\ RES

Send 02h,00h I Bl

(Display OFF Command)
VCC /

b3

x1 9) YIrYz7-avI45L—2a SR

*2 10 EOvILT—422EAXSE
LEV—FTURIZHEDIEWNEE., BRNKET LI EABHY EFT,

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

Keep sequence, otherwise module would break down.

-13-

\— VGCC

&4 Type No. ELWO501ABR




9 Y797 -avT49L— 3% Example of Software Configuration

AR INA E— FEERR 14h,00h
Release Standby Mode

TARTLAA TERTE 02h,00h
Set Display OFF

TL—LRBARBERE 1ah,05h
Set Frame Frequency

T—REZTAHAFADEE 1dh,00h
Set Data Writing Direction

AF v UHRDEE 09h,00h
Set Scan Direction

Colum RS A4/ 7UOTF4TLUIERE 30h,00h,3Fh
Set Column Driver Active Range

RWWKS A/ FOT4TLUDERE 32h,08h,27h
Set ROW Driver Active Range

Column RB—krS54 VEEE 34h,00h
Set Column Start Line

Column T2 K54 U%EHRTE 35h,07h
Set Column Start Line

RoWR 2 —~5 4 VEERE 36h,08h
Set Row Start Line

Row TV FS 4 VEERTE 37h,27h
Set Row End Line

E—2J NI RIBEHRE 10h,05h
Set Peak Pulse Width

E—V/RNILREEREHTE 16h,00h
Set Peak Pulse Delay Width

T Fr—CIEERE 18h,08h
Set Pre-charge Width

ROW R v o— U REEE 13h,01h
Set Row Scan Sequence

IV SR MRHIHZEEE 12h,41h
Set Dot Matrix Current Level

VDDZEIR % X TE 3Dh,00h
Set VDD Selection

internal regulator #:&7E 3Fh,00h
Set Internal Regulator

&4 Type No. ELWO501ABR
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10 EVILT—2%EAI Pixel Data Output Mode

AEIYZERIZDONT

RERZ(F128x40bitDH A XD A E Y ZEREZEH>TWET, 1bitdTF—%2(F1pixel (24

HLET,
AEYERMETICSTIRIOKRIZAS LARIZBiItTF ORI, 0MBISETOT FLXRIZ
167EEhTLET,

Dot Memory Map

The size of the RAM is 128x40 bits. One bit is allocated for each pixels.

The memory is divided into the direction of column into 16 , and one division consists of 8bit.

Column
Memory X Address
00h 01h 02h | 7 0Eh OFh
&= 00h (00,007 | (01,00) | (0200 (0E.00) | (OF,00)
= 0ih | @o.01) | (o101 | (0201 | TTTTTTT T (0E.01) | (OF.01)
3 | |
- 1 1 - 1
z -~ i i Tl i
“_:" ; 1 1 Teal . 1
£ 260026 | 0128 [ (02280 ] (0E.26) | (OF.26)
= 27h (0027} | (01.27) ] (0227 (OE27) | (OF 37
Memory S1ze = 16 x EBit x 40 =5.120 Bir
LD7032 WD AE')ZEfH
Dot memory map(LD7032)
&4 Type No.  ELWO501ABR

-15-



11 AEYEZFAAT—/ 72X Memory Writing Sequence

AEDYZEMIZHS LARIZSbitT DR YIS TLVED T60 X 32pixel DR TEITHBEE£64 X 32bitDT—E2EANET,
HS LARIZ60bitD TR T —REZIZ, RRSNEVbit D DFI—T—ENRBEIZRYET,

If display is 60x32pixel, use the 64x32bit memory space because the memory spaces is divided into the column direction by 8bit.
4x32bit dummy data is necessary for the 60x32bit data displayed in column direction.

A

128bit
64bit >

>

—>| — 4bit

A

40bit

<« 32bit—»]

RRSNBITF:

‘Displayed Area -
-60 X 32bit

AEEEAHES e st
EUESTAAERD X 4X32bitDFET—T—IHNNE

Memory Writing Part Not Displayed Area

¥ The dummy data of 4 X 32bit is necessary.

D EZAHEEEBTHATURERIT  08h

Write start command is issued.

v
Q@ EBEBRT—2EHTT 5. Data=xxh,xxh,xxh = ===+ xxh
The image data is issued. | |
64 X 2E VI DD T—3%EXIET HIHEIF256EFEITTD
When the data for 64 X 32 pixels is transmitted, it issues it 256 times.

&4 Type No. ELWO501ABR
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12 #EfE4E4 Connection Specification
12-1  HEfEe

Figure of Connection Specification

R

E

kokkk

am
3 -
g
g
Origin(0,0)
=
—
—
-
= : FTRER
=r : o .
—hs HDisplay Side Up

9

RERREEERERRER

|

7
i

o
&
()

OETNVOS

o
7
ey
sk
1ETNVOS

T
23
o
In
¥

T

S
E!

e

n
151

dn 30v4 2e0Lal

SRR

i

&4 Type No. ELWO501ABR
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12-2) ) T7IA4 23— x—RX SPl #EME  Serial Interface  SPI  Recommended Circuit
vce VDD
MPU
1] 1xs
SCLK 2 | sCLK
SDIN 3 | SDIN
DC 4 | bc
CSB 5 | csB
RSTB 6 | RSTB
Iy 7 | vbb
8 | IREF
9 | vee
b 10 | vee
. 11 | GND
g
N N
12-3 7N A4 23 —Tx—R SPl AAumFA&F  Serial Interface  SPI - Pin Assignment
I:Input, O:Output, P:Power
o,
PIN No _%m _ B - 0
Pin Name Function Description
1 IXS SPIPCYI Y % % SPI/C Selection |
2 DO g0v9 Clock I
3 D1 F—A Data |
4 DC F—a/avy KEIR Data/Command Selection |
5 CSB FyTELY k Chip Selection |
6 RSTB ey k Reset |
7 VDD Aoy Y ER Logic Power Supply P
8 IREF HEFTRERTE Segment Current Reference 0
9 VCC OLED EEIR OLED Drive Power Supply P
10 VCC OLED EER OLED Drive Power Supply P
11 GND g5V F GND P
[T-_-:—-——- - -_-Tl
I‘:Display Side Uq:
|IL-_-=--_-- = -_-i]

-18 -
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12-4) 10 4 8 —J 1 —R #EEK

VDD

MPU T
\ scl ¢

VDD VCC

C voD

I2C Interface Recommended Circuit

|2C Slave Address
n 37h n

IXS

SDA

.

SCL

RSTB

SDA
DC

CSB

XONDEH DA VE—F VR
FATREARR Y D7 § 5%,
X Impedance of GND is decreased as

much as possible.

12-5

RSTB
VDD

IREF
VCC

@mﬂmw‘hwr\:—\

39KQ

1uF
| |
[
0.1uF
| |

VCC
GND

Sl

|

10 128 —7x—R ADHEFLHF  I°C Interface Pin Assignment

I:Input, O:Output, P:Power

pinl WO einni

-19-

PIN No & 110
Pin Name Function Description
1 IXS SPIPCYI Y % % SPI/C Selection |
2 SCL g0v9 Clock I
3 SDA F—4 Data |
4 DC F—a/avy KEIR Data/Command Selection |
5 CSB FyTELY Chip Selection |
6 RSTB ey k Reset |
7 VDD Aoy Y ER Logic Power Supply P
8 IREF HEFTRERTE Segment Current Reference 0
9 VCC OLED EEIR OLED Drive Power Supply P
10 VCC OLED EER OLED Drive Power Supply P
11 GND TSV F GND P
RN |
I‘pisplay Side Uq:
[ |
et

¥4 Type No. ELWO501ABR
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14-2) SAERE X Appearance Specification

IR SES HIEEE HFEH
ltem Content Description Allowed Number of Defects
FERLT FERT-FEBE AR E L ARVAE ) 0
Non-Lighting Non-Display and Non-Operation Panel [Non-Lighting Panel
ARG ERERNIZHIENR D=0.1 NG
Point Defect BR:ERAICHDEESYH Pretermission
LRI ~ |01<D=Pixel Pitch 3@
Black spot by scorch of foreign bodies .
in pixel and light emission element. - - 3 Pieces
White spot that shine more brightly than Pixel Pitch <D 0
surroundings.
B HNEF.JSLDER W=0.05 A~
Black Line Black line by Light emitting element Pretermission
and dust. L<20 BD0.05<W=0.10 3M&
L=2.0 and 0.05<W=0.10 3 Pieces
0.10<W (L=AF) 0
0.10<W (L=Pretermission)
FA4RbE IEIR (IHATRFICH AHER) | RAS1 0R
Line Defect Bright Line when all display off Bright Line 0 line
BEER (2 mATHFICH DBERR) | TATS1> 0R
Dark Line when all display on Non light-on Line 0 line
FTEAFX FREAFX W=0.05 M
Scrath of Display Scrath of Display Surface Pretermission
Surface L=5 HD0.05<W=0.1 3E
L=5and 0.05<W=0.1 3 Pieces
0.10<W (L=AF) 0
0.10<W (L=Pretermission)
RHRIRED ASARBEREROBMD  |D=02 P
Foreign Body in ua Pretermission
Polarizer Bubble placed between glass 02<D=05 3E
surface and polarizer. 3 Pieces
0.5<D 0
I HRSVER HIERDFEN, TR, ¥X - M
Sealing Plate Dirt, Dent Mark, Scratch Pretermission
Appearance of Sealing Plate
REERIIESMER BEEZREDEN, ¥X - F NG
Protection Resin Dirt, Scratch of Protection Resin Pretermission
Appearance
ICHV 2R ICREDEN - NG
IC Appearance Dirt of IC Surface Pretermission

FPCH &R FPCHAEDFEN, XX, it, |[BEFRESFEL. XX, i ITRIETR

FPC Appearance TR Pretermission when no influence on Display Function
Dirt, Scratch , Bend ,Dent for FPC

JULhir HSADEIN, RIT HEERBREEILAT IR

Chipping Glass Chipping/Cracking Pretermission when no influence on Display Function
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15) #EFE - @EBIEAZE  Method of Measuring Luminance and Chromaticity

xR ICHLEEAME M, FTIVHOBEHB-TICKLYBIEZTES. THESE
Luminance and chromaticity are measured with a luminance colorimeter BM-7 (TOPCON corp.) at perpendicular angle to OLED display.

(See Figure Below)

1BE - BES B0 BEH £R4

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

BE/EREAZE  Outline of Method of Measuring Luminance and Chromaticity

e

Luminance Colorimeter

AHELT A X T LA
OLED Display

#&  Display Side

I 52mm~67mm

L |
[

W

¥EREEBITE LB Position of Measuring

-23-

BRERERA 2° ICT
PREGEZBIET o
Luminance is measured in 2-degree
measuring field.

4 Type No.

ELWO0501ABR




16) /SRILInHTHBIEAE  Method of Measuring OLED Panel Flexural Strength Characteristic

HUEWRETICL, AR LEEY LTS, RRTYTHRICOTIMOERBKRTHEZMA. /ARIILHKIET S
ExIT+—RT5T—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.

BEER Outline Figure k
RRIYTHR

Center of Active Area

/ i \
TORNITA—=RT =
Digital Force Gauge

00
00

BIRE/ SRV
OLED Panel

<

AR —H—[EEERE: 10.0£0.1mm
Distance between Spacers: 10.020.1mm

&4 Type No. ELWO0501ABR
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17) A% & 5L Packing and Label
17-1) {BEME

Packing Form

BEMLHE 1109000000512 & %,
Refer to Packing Specification(11090000005)

17-2) #EHES  Production Number
RO BA Y kNo. [TDWVWTIE., TRETET S,
The production number for the OLED display is as following.

51  Example

\ J
I

15 021022

EIENo. HEEAH EHENo. ®  F#RNo. ¢
Control Data Code™ Control Substrate
No." (y,m,d) No." No.™
x
1) EEBSERYT 1XEF2
*2) ADREMNERITENEY .,
*3) EEBSERT,
*4) 0014k Y EHE,
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 18 2R 3R 48 5H 6A8 18 8H 98 | 10RA | 11A | 12R
Month | January | February [ March April May June July August [September October [November|December

17-3) RES NI

NEFEINIL BEEYA
BELHERE 11090000005 2k B,

Inner Label

Inner Package Label
[CREfT. BEAEYRARICEA

Refer to Packing Specification(11090000005)
NEFEINIL BIEEKED. FEEYA
BEMLHZE 11090000005 12k B,

Outer Label

Refer to Packing Specification(11090000005)

17-4) SERZAY S Package Product Quantity
FL—AYU% 60pcs

HHEEMOAY#

Tray Quantity: 60 pcs / Tray
Small Freight: 1800 pcs (60pcs % 30Trays)

[ZBG T

-25-

1800 pcs (60pcs x 30 ~L—)

It sticks on small freight side, and it charges in a small freight.

It sticks on reinforced small freight and assembled freight side.

&4 Type No. ELWO501ABR




19) &/NZFHE Minimum Order Quantity
10800 pcs: 1800 x 6

20) 1REEMH SRR Storage Condition and period of warranty
REEHX, BE : -5°C +35°C. j2E RH65% LI,
BEStEX. HAMTOENEZS5GVERIZT, BRHBEEHESICANIIKETREDZ L,
BL., HIZESRERE—RNLTRELZEHICLIEE - EEEFHORRIIHERT S MMEME LR <),
KT ITOYRY REITAILLOHMER AHAEERETILI—ILRBHTAERM>TEAD &,
FERAQRHRIIINALURNOERZHET 5,
RELEARIZ. FTWMABKLYI25AET 5,
MUHBMRITESHRELELZEES. KMRELET,

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.

&4 Type No. ELWO501ABR
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21 ERLVEESE Handling Notes

1 ASRAERTIOTEELAZMZALNI &, T, FPCEQIZEBLAZMZ LN &,

2 KRR FEEDFHEVIE, BER OICEIEEEGETHMNALGIN &,

3 BT -HEE2E5ALAMILE S 2 —LIZDEFELTEHFEALAEWLI &,

4 BHESHIRETIEHBME 1.5 kQ, 100 pF < 1kVLLE . MME 0 @, 200 pF )T
200 VELE TY, HEAHRDESAEZRETHYKRL DO &,
HARKENK - BEERETHELG ERIAEEZAN-EREIHEH L WVIRET S LAHY ET,
EIRON / OFF —4 VR, RRON / OFF—4 D RIZHEDHEWNGES., BGARETLIENDY 7,
B AXLERIBOIMUTOEMEEZECREADRE BT TS,
AHELED 2 —ILOFBEIEEFT T,
IC&E ~DEBER. RUE. ICICRAEONZEMASILEERITTLIESL,

© O N o o

1. Don't apply excessive stress to the OLED display nor the FPC.

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) tBEZE  Agreement Matter
AEHKREZICRBEZLELEE. WEOLEZROLBE. HVEFHLGE ARELLBESICIE. #MA
BEBABOVADELEVWIZEIYBEBEZL - TRRICHEDHIIDELFEFY.,. FRAFHOEEXTAR
NEEZRET HGEAEEENGE LLEICLIYAKRORELEZTS>LDELET,
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.
INEERFICITEAICEBAE~AREL. BAZDOKSR WTHLERZERT S LTREARELET,
BL, FEBEOANBACEMGEEERZICOVTIE. MAZOHMICLVERTESLLDLELET,
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.
MXEEXDABICEVEVDVELESZRIF. IXOABHEBESNDILDELET,
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation

overrides the English one.

23 JREE Country of Origin

i E

a—F 8531.80-000
China
HS code: 8531.80-000

24 A EHLE Production Site

B BMEENMLTARATLIEARHE KU FE REESFHIEM FRAF
Japan(Futaba Mobile Display Corporation) and China(Futaba Corporation of Huizhou)

&4 Type No. ELWO0501ABR
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25 HBEIEE Notes

AEFEICESORRIE., —MEFHF AR, BERHKF. KEHSB. 7I212—XA U MR, O

VEaA—ZRER. N—V ISR, BHEK. FHRRS. EXAORY b ICAREENLGRARTE

Adh, £, HZ—REFHSIN. BEOEME, EFRAAETAHAVLNSIZEZERLTEYET.,
ELGREUPE MIAREELSIHh, FLERBOKIE, RBE. FEGNANDESG, FERLHE

ZICEEFEZREIBRALHY . L LLBFHEMNE HNEXRELGIBNOHILUTORZE LUTHER

B OADESMY. HRERE. REZRIETHIOTEHY FEA,

AEHREOHRE., FHEZHA., FLEIREARICHERASNEILITLYRELELBEFICOVLTIE,

TOERZEVDIREITDOTITER LFET,

AEHREZEOHE. FHEZBA. FLEIRTARTOERZFESNATVSIGE., FAIELEDET

CH#LIEESW, BESFTOARICEDLE., AEKREBHOLEKEFANDLERIZOVTHESETL

EEFEY,

The products listed on this specification sheet are intended for use in general electronic equipment (AV equipment,

telecommunications equipment, home appliances, amusement equipment, computer equipment, personal equipment,

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

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

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

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

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

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

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

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

Oz, FHESF Aerospace/Aviation Equipment

QEXFE BEE., EE. KME Transportation Equipment (Cars, Electric Trains, Ships, etc.)
QEZEAHE Medical Equipment

@ E Hil 1 AR Power-generation Control Equipment
ORFHEEREF Atomic energy-related Equipment

OF:1EL % Seabed Equipment

D32 1 145 B il FED A8 2 Transportation Control Equipment

@ HHEDE L VERLEEHESS Public Information-processing Equipment

QEFEE=FAHE Military Equipment

OFBRAM. RS Electric Heating Apparatus, Burning Equipment

BH K. BFICHERR Disaster Prevention/Crime Prevention Equipment
QEERLEE Safety Equipment

Bz ot A&LRHLND Rk Other applications that are not considered general-purpose applications.

BE., RAURZERATIHBORECHI->TIE, LAZEBOFEAARES K VEKRICKE C-RERE -
FBEDOHEROCNYI 7y TERERTIEL 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.

26 RMBEREE RMA
RMA h=0.5
MAFRBEEODLS LUTOBEIZIE, RMIZTHIEHRLET,
RMA is applied in a defective rate 0.5% or less.

&4 Type No. ELWO0501ABR
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Futaba "EEFIkist

EFERINRE

OUTER DIMENSION n 15. 30015
N 0.2x0.2 (14.88)
8o 2 1.22) (12. 86) 1.085+0.08 14. 60+0.05 0.35x0.3 .
58 2.028x02 11. 254:0.02 13. 100,05 0. 75:x0.05 sl g
S| g8 P0. 188x60-0. 026 | 5. 5+02 0 8
S|IT| B|lg —~ ‘ P
o
1 3
2 | P 5 J — [ ! 9 8 8
sl I o © - RN S | al s F ¥
§ < g/ I A\!\/ \ 3 B\/ g N ; B.774)| *‘****’lf***\ | 3 g >
S — Lo o e | | / \ S \ E%% 2 N Il
- —9=+03 .
v \ I \ / (3. 226) 1 i WERSNEME
RARLY T (60x32 K v 1) 3.6+03 DR B Cl R 1) HILRA S BABS BN L,
Active Area(60x32dots) 3 s ff - 2) MEAEIEELAET S,

. . " ] - Printed Location of Manufacturing No.
t}f4>OIU7Mﬁ££@ﬁﬁﬁ) - 1) It must be printed within Sealing Plate.
Viewing AFZE(ADD|Ied grea.$f tions) 2) Reversing printing is acceptable

ppearance Specifications
Pint

FormEitiEEmEE
1) BENA—2EFLRIZTES &,
2) AIRNRIVEHEBZGWNI L,
BE M A EE
FPCEIXH T R/SRILIFERM 5 2. OMax. E T,
Resin(Display Side)
1) Wiring patterns on FPC must be covered
with resin entirely
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

(0.188)
(0.162) (0. 026)
g 8
s S
i
N
(=]
S

ol

AERYLE KR (100 : 1)
A-Portion Magnified Drawing (100:1)

I

I

I

\ Pint1
3.6+0.05

(FAAER)
(No Cover lay
Area)

axry A
EfLE

Contact side
of connector

FESAR (RET 1 ILL) BRY T GIE

1) £EE2a—A I T )THRBEONSI L,
2) ASRANRIAEZEIHAHEIHNI E,

GCircular Polarizer

1) Viewing area must be covered entirely

2) Gircular polarizer must not be

pasted out of glass panel outline

BE M R
1) ASRNRRIL : HASR/IARIVIHEET,
2) #HikiR : #HiER TSP H ],
3) IC: ICITH:&Y LIFTHT,
4) FPC: A5 R/SRJLIHERM 52. OMax. E T,
Applied Permissible Area
1) Up to edges of glass panel.
2) Up to flange area of sealing plate
3) The resin on IC is acceptable
4) Up to 2.0 length from the edge of glass panel

0. 20=+0.03

(Stiffener)

5. 0+0.5 (#HFEIR)

CEZF --- FPCIRY BT B A&

1) HSR/SHILEED D3, 0L,
2) #HsAMRIRERM 53, 0Ll L, on FPC.
FPCHfr U B 1T R SF R EE
i EHE B EE

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

1) BEOFETIIVTHREDLDATNDI L,
2) BEOESEIHERSSIVENI &,
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

ﬁ%74wk///
Protective Film

ARiR —

Gircular Polarizer||4

HSI R
Glass Panel LY

o mEE AR
Resin on
Display Side

BEBYL KX (10 :
Drawing (10:1)

B-Portion Magnified

Ex il

Sealing Plate
IC
£t 1L E R
Resin on
Sealing Side
FPG

from the edge of stiffener.
seal ing plate

Applied Permissive Bending Radius
[t must be 0.38 or more over

WEORT A 9671S-11B-GF 1 1) Y EF (%)
Accommodated Connector : 9671S-11B-GF IRISO ELEGTRONIGS CO., LTD

)
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