F“t b Display Business Center
a a FUTABA CORPORATION
MEBFIEKASH
TARTLAEE L 52—

W4 Type No. ELWI1301AAR

1. SCOPE ji FH 4
ZOMAREFIT, WEEB 1 LERASHIMAT HOLEDRELIZ DWW THIE T D,
This specification applies to OLED products by Futaba Corporation.

2. — %} E GENERAL SPECIFICATIONS
21 BATHEH HID 2 AHURIORAESS S | SHEREFIIZHESb DL D,
When there is no return within two months from the date of the issue, this specification will be recognized as granted.
2.2 RAAROIE BBV ELTG G, WE B O LAEZ LD DL D,
Any doubtful standards found in this specification should be clarified upon mutual agreement by both parties.
23 AMRRDOIRE VSN ORI LTS ET, M B D LILEZLDEDET D,
Any problems occurring outside the standards of this specification should be solved upon mutual agreement
by both parties.
24 [REERAITHEITIST, ME BEO LRETLOIHDETD,
Limited samples should be provided upon mutual agreement by both parties when necessary.
25 | BKOLE | K OVEERRG, TROZELTHIHGE, FANEAM~SCETHLANLSLDOL 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 A&y Mtk O/ B PR AIIE U TRV, MERITRE& 7y FEARTNZARN TRE 3200 L35,
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 AARRFIL MARLD By M SN B H IDERE L 1FRIC N EE LT 200835,
The specification terminates 1 year after the month following the last lot delivery.
2.8 HAGELJGEERBUTHROE WP EL GG, AAGERBIAE LU THENT 5,
Any mis-interpretation of this specification between English and Japanese expression must be solved
by using superiority of Japanese one.

3. i E AR
BEARBRIHE AR BRIERE | TAAT LV ARTFERRO A R
Major defect : Display functional failure such as non light-on , line defects.
ANSI/ASQC Z1.4 3 7 AQL = 0.4%

BRRERER. BEE, MEXXBEIAGE. KROANLGHEAICEXIBEGZVEFEINSLLD
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 71.4 3 7~ AQL = 0.4%

4, RE~OWY#H Efforts on Environment

41 K& G®IE/\OT 2T — RoHS, REACH G BT,

42 BEERR, ETRTRRECRELLME, BMEFERALTEYES,
FRREAFTYERFIEIETERASINS DY FEA,

43 BEAFYERIEHMICEEINTOET,

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. ELWI1301AAR

1) A Application

AEHELEMELT « X TLAELWIS01AARIZERT %,
The specifications are applied to OLED display ELW1301AAR.

2) ¥XZE Features

VEFIs4 v

FAAT VAR E L H—
Display Business Center
FUTABA CORPORATION

HEB ltem tE#%  Specification
[ETE 34 128 x 40
Resolution
BEFxEyF 0.249 x 0.217 mm
Pixel Pitch
FOT4TITIT 31.84 x 8.65mm
Active Area
HSRHYA X 36.74 x 14.00 mm
Glass Size
IC LD7032
Eicp ) Hf
Color of lllumination White
(EHHES 2
Gray Scale
1EE 350 cd/m’
Luminance
MRS mL
Circular Polarizer (CPL) Without CPL
BBy ik Ny ITIRYIR
Drive Method Passive Matrix
Ti—TA— 1/40
Duty Cycle
BEREE 12.0V/3.3V(Typ.)
Power Supply Voltage
BE 143 £ 049
Mass

3) Fi& Purpose




4) fZ#JRHEE  Normal Condition
AEKRETEFICRBOEMES., TRICHAEL-REEREBOEZFRATLILDET S,
Measurements are done under normal condition unless otherwise specified.

JBE  Temperature 23+3°C
SEEE Humidity 45£15%
OLEDEFEAEJREIE  OLED Drive Power Supply Voltage (VCC) 12.0£0.1V
Ooy - ERER Logic Power Supply Voltage (VDD) 1.8+0.05V

5) EX4EM  Electric Characteristics
5-1) #EEATERK"  Absolute Maximum Rating '

HE Efis = Min. Max. B
Item Symbol Unit
OLEDEEENEIREIE VCC -0.3 18.0 v
OLED Drive Power Supply Voltage
Avy Y ERERE VDD -0.3 36 Vv
Logic Power Supply Voltage
ESARERE Vi -0.3 VDD+0.3 v
Signal Input Voltage
EBiERE Topr -20 +75 °c
Operating Temperature 2
BrEURE Tstg -40 +85 °c
Storage Temperature

pe *1) HEXNRREREE. BRYEHBBLTRELLVRFETH D,
*2) #ETRLEEE,

Notice : *1) Absolute Maximum Rating is the limit value that it must not exceed.
*2) No Condensation

5-2) HEEFESH  Recommended Operation Condition

IEH k=3 Min. Typ. Max. =R v
ltem Symbol Unit
OLEDERENEIREE VCC 115 12.0 12.5 \Y
OLED Drive Power Supply Voltage
Aoy EBRERE VDD 1.65 3.3 35 v
Logic Power Supply Voltage
ESARERE VIH 0.8vDD — VDD v
Signal Input Voltage VIL 0 0.2vDD v

4 Type No. ELWI1301AAR




5-3) HEE Current Consumption

EH Eik=) RAT/RE—> Typ. Max. B
ltem Symbol Lighting pattern Unit
350cd/m? £ HYT 9.3 113
OLEDER 2n R i Al Pixels On
OLED Drive Power Supply ICC mA
Current 2HAT 0.7 0.9
All Pixels Off
350cd/m? £ HT 160 180
Oy EREER All Pixels On
Logic Power Supply Current IDD bA
g pply 25547 160 180
All Pixels Off
2B URABHNCCS A ) 500 - 100
Stand-by Current(VCC) = ROFF
Display Off HA
25 2N BR VDT A ) SOD Py - | 100
Stand-by Current(VDD)
6) F=E4%E  Optical Characteristics
6-1) #E / BE Luminance/Chromaticity
I5H & Min. Typ. Max. Bfr
ltem Condition Unit
#EFE  Luminance £ ET Al Pixels On 260 350 440 cdim?
fE x Chromaticity x £ /=T Al Pixels On 0.29 0.34 0.39 -
B y Chromaticity y 2 54T Al Pixels On 0.29 0.34 0.39 -
a2 k35X~ Contrast *1 10,000 - - -
pE
x1) ERTEEI2 FS R L =2 R (TEE£HITEE
Notice:

*1) Contrast ratio of display all pixels on in a dark room = display all pixels on / display all pixels off

4 Type No. ELW1301AAR




6-2) EifRFdn

Lifetime Expectancy

EH BE 1 LIEEE 2
Item Operating Condition Lifetime Expectancy "
EEEEED HREBOMERE, 0) REEHDOBELE, 1000085 R ATBYE 4. HBREIS6-1)FRHOD
Boot o RATEE0? BB BETROGALTHZE
Operatin P Normal condition defined as 4), Set min luminance After operationg for 10,000hrs, Luminance should be
Lo which described in 9), Lighting Rate: 50%2, atleast 50% of the min luminance

and Continuous Operation which written in 6-1).
ERATE F 0 EIRD50%#ERAEE S h 5 BFfE
Room Temp. AHIFFLEHDIZEKE, R MAE 9.5F
Storage Normal condition defined as 4), Storage. 50% Pixels shrinkage time.
Lifetime 9.5 years after delivering.
bz

1) HiFmEld. BEFUTERLESSICHFTELSFNTHY . RATHLDTEHY FtHA,
*2) RATES0NE(F, 154 V128EHRHDNDEREZRTEESIDET B,
CODBF, B AR DEFRE/ AL OERENERERE <3 LFL T0%DEREZ T RATL T SEDET 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.

*ATBF N E &
*Storage Lifetime Definition
WEPREE Initial status F@EER End of Life Time

6-3) F&EE%L Gray Scale

CEE
Gray Scale

2 (White/Black)

FAR—RERT Y IH
Dimmer Steps

53 step

7) ACY%5tE  AC Characteristics

1-1) 7 L—ALEIKR$  Frame Rate
Min: 100Hz

¥4 Type No.
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1-2) SUFINAVB—Tz—REAZIY

Serial Interface Timing

ltem Signal Symbol |  Min Typ Max Unit
Serial Clock Cycle Time tovs 66 - -
High Pulse Width SCLK truH 20 - - ns
Low Pulse Width touL 20 - -
DC Setup Time t 15 - -
P 0C ASS ns
DC Hold Time tans 25 - -
Serial Input Data Setup Time t 20 - -
P P SDIN oS8 ns
Serial Input Data Hold Time tons 20 - -
Chip Select Setup Time1 tess 20 - -
Chip Select Hold Time2 CSB tesh 50 - - ns
Chip Select High Pulse Width tesw 50 - -
Clock Fall Time — Chip Select Rise Time DO to CSB tsce 15 - - ns
Serial Clock Rise Time tr - - 15
SCLK ns
Serial Clock Fall Time tf - - 15
i Tass i fams |
= —
DC o smiscL T3
CSB | ﬂ
i Tose i ' tcaw
r : I A
i ! tscc |
— Z,L—SS-—-T
SCLK | N
SDIN
Input Signal Slope Output Signal Slope
tr tf tr tf
VIH=08*VDD VOH=09"VDD
7| VIL=02*¥VDD [ [~ 711 VOL=0.1"VDD [~
¥4 Type No. ELWI1301AAR




71-3) Y TIA2F—T7 c—RHfEMEHk  Serial Interface Control Specification

ARV RESA M BBIE, DCIHFIELIZLTL &L,

DYTFINAA—T A R (F8bit TFTIVERLET,

ATV R NS A= ERXETHEEZCBIETFEIZLIZLTLIEEL, CSBE"HIZLANTLEELY,
AV REANTEEFMODOAT Y FIRTA—FIZEEELET,

Set DC pin "L" when the command is write.

The serial interface is accessed with 8bit.

Set CSB "L" when the command/parameter is sent. Do not set CSB "H".

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

CsSB
\ Command Parameter/Data

DC —\ /
SDIN (D7 DeX D3X DaX DX DX DX DoX D7X DeX DX DaX DaX DX DiX DoX DX Dé

SCLK T BENEBESENENERFIENENESEDEDEDE W YK NE 3
A

Data Latch Data Latch

4 Type No.  ELWI1301AAR




7-4) 164 58 —Tz—RB 43224  ICinterface Timing

Standard mode Fast mode )
Symbol Item : : Unit
Min Max Min Max

fsa SCL Clock Frequency 0 100 0 400 kHz
taur Bus Free Time Between a STOP and START Condition 47 - 1.3 - s
thp:sTa Hold Time (repeated) START Condition 4 - 0.6 - s
tsu:sta Set-up Time Form a Repeated START Condition 47 - 0.6 - s
tsu:sto Set-up Time for STOP condition 4 - 0.6 - s
tsu.pat Data Set-up Time 250 - 100 - ns
tho:oTa Data Hold Time 0 - 0 - ns
tvp.ack Data Valid Acknowledge Time 0.3 345 0.1 0.9 s
typ.pat Data Valid Time 300 - 50 - ns
tLow LOW Period of the SCL Clock 47 - 1.3 - s
thicH HIGH Period of the SCL Clock 4 - 0.6 - s
t; Fall Time of Both SDA and SCL Signals - 300 - 300 ns
t; Rise Time of Both SDA and SCL Signals - 1000 - 300 ns
tsp Pulse width of spikes that must be suppressed by the input filter. 0 50 0 50 ns

Leyrdera Lo
P >
—
SCL

=)

F 3
¥

S

A

-

1X
—»| —

Tyt a toymar tampar

— —
bnnar

~
-

L

TgsTo

4 Type No.
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7-5) 1°CA >4 —7 = —R#I#E#  °C Interface Control Specification

IZCARIZS Y7L EYS (SCL) ES Y FILT—4 (DA THEINET,
WADSA 2IFPull Up EHICEKZLETIERY FH A,

BRNLET ELR NS b &ZIER. TNNARIETI /)y P WK TRELET,
(v o 0L ZAAHighdfE. SDA input/outputZLowlZ3 %)

F—RINAL FE, RE— b,V T42a0¢ER MY TAVTAa3vDBIZ. FSURAIVAND
Ly—nANERESNFET,

ACKE v R &, 8EY FABHAB/NA FDRICHEEFET . LI—/\HACKE v FEZEET HHETIC,
SRS YRIFSDAS A BT DRENHYET,

AL—=T - LY=Nn\HT7 FLREBESNSEHS. &/\1 FRERICAKZERT HRENHY FT,
Ty b7y TR, AL FEREIE, BUYICEET DL IRELLBTNELGY FH A

I%C bus consists of the serial clock (SCL) and serial data (SDA) lines. Both lines must be connected to pull-up resistors.
After receiving the valid address byte, this device responds with an acknowledge (ACK), a low on the SDA input/output during
the high of the ACK-related clock pulse.

Any number of data bytes can be transferred from the transmitter to receiver between the Start and the Stop conditions.

Each byte of eight bits is followed by one ACK bit. The transmitter must release the SDA line before the receiver can send an
ACK bit.

When a slave receiver is addressed, it must generate an ACK after each byte is received.

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

s AR — FEHRUR by TEH Definition of Start and Stop Conditions
u P

/_E___.

1
1
!
SCL i
1
1

Stan Condition Stop Condition

- Ew bER#E  Bit Transfer
SDA / | : X . ::_ \
SCL ! % ? I ! o \

| Datn Line ' Chomge
Siable; of Data
Dratn Valid Allowed

- 74 /') v < Acknowledgement on I°C Bus

[ XX X/

i
Datn output !
by Transmiter |
1

Data output
by Receiver

S5CL From
Mlasicr

4 Type No. ELW1301AAR
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7-6-1)12C ID7 KL X I*C Device ID Address

AB—PAVT 423V ITHENT, NARRE—[ET VAL TWARL—T 7RLRZHTT DRELAHYET,

AHZDAL—TF7FLRIE "6EN' T,

Following a START condition, the bus master must output the address of the slave it is accessing.
The slave address of this product is "6Eh".

slave address

Fixed programmable

TRELANAORREYMIKYBEE—RNRESNES,
Ay 1OFEY—FE—F, ODY70DKIFSM M E—RNEIRENET,
MSBE wh A EAIERESNET

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

7-6-2) 1°C/SR k5244 < 3> I%CBus Transactions

s SA RV UTILIRS A=A T2 K Write Single Parameter Command

write!  acknowledge ! acknowledge !
*: form slave :‘L form slave ;
SDA Strjz)3(4|s|a|T (oA 2|3 (45|67 |8|A[L 234|560 T|&|A|P
S| " . v L f
Slave Address ! Command byte | Dhata 1o o
Parameter register Stop or

Repeat Start

s S FRILFINT A= K Write Multi Parameter Command

1 r
o
write! acknowledge ! acknowledge '
#4 form slave :‘ form slave '
SDA S{Up2|3]4]5|6]T|00A 123|456 T7 |8 A[1 2|3 45078 |A ] 1]2]3]4]|5]6(7 AlP
— . — 1
1 1] L]
Slave Address i Command byie | parameler o register paramerer Lo register "
| ] g i i Mt\pnr
(first byte) (Tast hyte)

4 Type No.
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8) TIRON / OFF>—%4 >R & F®RON / OFF—% > X Power ON/ OFF sequence & Display ON / OFF sequence

TR, K& (BIROFFIRRE - FH0IKRE - RRONIREE) ORDERS —7 VA ETRT
Sequences in the following 3 states(Power supply OFF, Stand-by, Display ON) are shown.

(=7 2=R 8-1) (=7 2R 8-3)
(Sequence 8-1) (Sequence 8-3)
[EJROFFIK BB
> [ PowerSupplyOFF] |«

\DD=OFF
VCC=OFF

(=R 8-2)

T4 R T LA REBHE

[RROVKEE] | < (Sequence 8-2) (ke
[ DisplayON] > [ Stand-by]
\VDD=ON \VDD=ON
\VCC=ON \VCC=0FF

Display State Transition Chart
—r U R8-1:8-1) BROFFIKEESRRNKED > —7 VRSB
O—ir o R8-2: 8-2) REINKESFHFHRKEDL—7r X Z25R
—4r U R8-3: 8-3) BIROFFRESHFHIKED L —7 XS R

’ ‘y

’

‘y

v

Sequence 8-1 : Refer to 8-1) Power OFF / Display ON Sequence
Sequence 8-2 : Refer to 8-2) Display ON / Stand-by Sequence
Sequence 8-3 : Refer to 8-3) Power OFF / Stand-by Sequence

4 Type No.
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8-1) EJROFFIRAE© RRONIKEED > —%4 > X Power OFF / Display ON Sequence

e ) " A s N
EIROFFIK B 2 RONJR BE
State of power supply OFF. ) State of display ON.
A\
VODEFEZONL . EELHEH) A ‘//{fr ~
EEERNTISEST HETHD (a< > K 14h 01h#%fE)
Power on VDD Stand-by
Then wait until VDD become (Send command 14h 01h)
recommended operation condition. ¢
v NRILDBRED =B ImstFD
RSTBE > ZLowlZt v k L1=#4I< Wait 1ms for the electrical discharge
Highltwy k9% of the panel.
Set RSTB pin High after RSTB pin set ¢
LOW.
h?&?%%%:%“?ms VCCERZO0FF L. VCCAVDDLL
N TFICIEBHETHED
v Power off VCC.Wait until VCC falls
VOCER£ONL . A L) Jess than VDD,
EEBENICTET HFETHD ¢
Power on VCC RSTBZ"L“ 12w b
Then wait until VCC become RSTB is set in "Low".
recommended operation condition. ¢
v
. - VDDEIRZO0FFJ 5
ICaT Y FLYURAEE Power OFF VDD.
Set IC command resister™. ¢
¢ s N
[CORMNI=RRT— 2 BEAH BIROFFIR AR
*2 State of power supply OFF.

I\(/:\(Eite display data to RAM of Driver

v
E
(a< 2K 02h 01h %=(E)
Display ON.
(Send command 02h  01h)

!

2 RONSK BE
State of display ON.
L1 Over O u sec 1 Over 0.1msec
> —»
VDD / P VDD
: : ! Over0. 1 :
Over 1usec ver0. Tmsec | Over O sec

S
RES High Z or Low /%: /

1
1
1
1
:
1
Over 1msec |
1
1
1
1
1
1
1

Send 14h, 01h >
' | (Standby command) _— '
: 3, !
VGe / \\7 vee
i Notice :
¥1) 9) YOI b7 -aVT745L—2 32 B8R *1) Refer to 9) Example of Software Configuration
x2) 10) EVELT—2EEARX S8 *2) Refer to 10) Pixel Data Output Mode

4 Type No. ELW1301AAR




8-2) TRONIKEESFHIIRAEBED > —4 > X Display ON / Stand-by Sequence

s N e N
FRONIK & KR
State of display ON. ) L Stand-by state.
" l > p—
284 vcc%iﬁi—o_N’L\ %%:Eﬁ‘fﬁ“;é
(3R 14h 01hi%1(E) ENESEBNICET DETHD
Stand-by Power on VCC
(Send command 14h 01h) Then wait until VCC pecome -
l recommended operation condition.
v
VCC#%Hi-Z or LowlZ¥ %™ ZAUNAE—RER
VCC is setin Hi-Z or Low." (A< K 14h 00hE(E)
Release Stand-by Mode.
\ 4 (Send command 14h 00h)
N
TN v
Stand-by state. ) < ON
(A< K 02h 01h 3£1E)
Display ON.
(Send command 02h 01h)
e _¢ N A
FRONIR BB
State of display ON.
i F 4 KEE
Pin Name Condition
VDD HwHHigh  Always High
RSTB HHHigh Always High
CSB HwHHigh  Always High
DC HHHigh Always High
vee TRSHE
Refer to the under-mentioned.
| OSCA start(14h 00h) |
| Standby(14n 01h) | ['Dislay o026 011 |
vee R N NN

High Z or Low™

E
") VCCIZVDD & NiE< 2 AT & 978 ~ VCC I High Zor LowDi ~ JHEE SRS §5 2 &N TES -

Notice :
*1)) VCC can be higher than VDD, but power consumption can be reducedwhen VCC is High Z or Low.

4 Type No. ELW1301AAR




8-3) EROFFIKEESFHIKRED > —4 > X Power OFF / Stand-by Sequence

'd N\ ( N\
EIROFF IR RE R RE
State of power OFF. ) L Stand-by state. )
A4 v
VODEFEZONL . EEIHESH) =
EEFENICTET 5 FETHD }F?{SST'PBi slét i(n ‘Ltoij
Power on VDD
Then wait until VDD become
recommended operation condition. v
VDDEIRZO0FFJ 5%
¢ VDD power supply is turned OFF.

RSTBE > & Lowlzt vy k L1=#£IZ
Highltwy b9 5%

A 4

After the RSTB pin is set in Low, it sets it - N
nHeh EIROFFIR S
ow Time:Min 1us
High Time:Min 0.1ms L State of Power OFF. )

v

ICa< Y FLYORAERE
Set IC command resister™.

!

ICORMIZRRT—2 EEAH
*2

Write display data to RAM of Driver

IC™.

RB N,

(A< > K 14h 01h#E(E)
Stand-by

(Send command 14h 01h)

)

(E35 2N
L Stand-by state.
i F 4 1KEE
Pin Name Condition
VGG High Z or Low
i i Over Oy sec | : Over 0. Imsec
VDD % :\ VDD

Over 1usec —><4«—>  (yer0. Imsec

H|gh Z or Lomi /;/ i

1
T
1
1
1
I
I
1
1
|
T
1
1
I

E Over Opu sec
| ——

\— RES

bz Notice :
¥1) 9) VI brDzT7-a2T745L—a f SR *1) Refer to 9) Example of Software Configuration
x2) 10) EVILT—2EERFR S8 *2) Refer to 10) Pixel Data Output Mode
ER—TURIHDLGWNES, HENRETLILELHY ET, Keep the above sequence, otherwise OLED

display will break down.

4 Type No. ELW1301AAR




8-4) XA /N4 -ON/OFFL—/ >R Stand-by ON/OFF Sequence

VDD

OFF

RSTB

GND

VCC

OFF

High Z or Low

Setic ~ Write Write
RSTBL Command Display Stand-by Blsplay Stand-by
| ata 1
i Resister Display VCC OFF Display ]
VDD ON ¢ RSTBH - vGe on ! ! | VCC,OFF VDD OFF
P | ; | VCC ON | ' IRSTBL !
: 1 : : ; ; : . — :
Y ! ! ] : ! I \
‘ 1 : : : ; ! | Lo
/ 1 j : ‘ : : : -
1 | ! | ! 1 | I
; | 1 | 1 =z I P
1 3 ‘ = : ; O : P
. 3 3 > 1 ! ! |
High Z or Low \ ' | o | ! "?i i ' \
‘ 2 : 0] ! !
=S | (=) i :
o | - L
! i
1
; |
! :
! I
! 1
! 1
! 1
! 1
! 1
! )

DC

CSB

DO

D1

FHEES A S I Fv— + (SPIDHSH)
Control Signal Timing Chart(SPI)

- AT FEERAAHEF When write command : L
+ INT A —BEEZIAFHFF When write parameter : H

EEEEEEEEX

FIEMES DXERKIE.
EETHATU R NT A4S
EO2TEDLYET,

ERE. 8bitERLTLET,

Number of transmissions depends on
the control signal parameters.
The figure left shows 8bits part.

-16-
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9) YO brHzzF7-avIqaL— 34l

Example of Software Configuration

AR N, E— FEERR 14h, 00h
Release Standby Mode
!
TAARTLAF THETE 02h, 00h
Set Display OFF
v
T L—LBERMZERTE 1Ah, 05h
Set Frame Frequency
v
T—RAEZAAFRDEE 1Dh, 00h
Set Data Writing Direction
v
Ax ¥ VARDERE 09h , 00h
Set Scan Direction
v
Colum KS4/8 79U F74TLUUEE  30h,00h, 7Fh
Set Column Driver Active Range
v
RWKS A4/ 7UOT4TLUUEE 32h, 00h, 27h
Set ROW Driver Active Range
v
Column RA— bS5 4 VERE 34h,00h
Set Column Start Line
v
Column T2 K54 VZEEETE 35h, OFh
Set Column End Line
v
RoWR S —hS5 4 VEHRTE 36h, 00h
Set Row Start Line
v
Row TV RS54 U&EE 37h, 27h
Set Row End Line
v
E—J /NILRIgEERTE 10h, 1Fh
Set Peak Pulse Width
v
E—2 NI RBEEEETE 16h , 05h
Set Peak Pulse Delay Width
v
T F v —IREHRTE 18h, 1Fh
Set Pre-charge Width
v
ROW R v o —r U RERTE 13h, 00h
Set ROW Scan Sequence
v
AV FSR MHEERE 12h, 34h
Set Contrast Control
v
VDD;:EIRZE&TE 3Dh, 00h
Set VDD Selection

-17 -
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10) E2®ILT—42#EAR Pixel Data Output Mode

AEYZEMBICDONT

I CIREBIZIL128x40bitDH A XD A E ) EZF>TLET, 1bitdT—2 (I 1pixel ITHHBLET,
AEYEBEITFISRIEIOKRICAS LARIZItT ORYISN., 0ONSI5ETDT FLRIZ165E]

SNTLET,
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
I R I Rt 0Eh | OFh
W 00k (00.00) | (01,00) | (02.00) (OE.00) | (OF.00)
o 01h | (00.01) | (01.01) | (0201) | ~~"TTTTTTTTTTTTo (OE.01) | (OF.01)
- e :
N ' I | = - I
z i i RO i
3 o 1 | T - !
= [26n fo26) 128 [02200] (OE.26) | (OF.26)
= 3?1_1 (00.27) | (01.27) ['UE_-"J -"G'E._"-?] (OF.27)
Memory Stze = 16 x 8B1t x 40 = 5120 Bur
LD7032 D A E!) Z2fF Dot Memory Map(LD7032)

11) AEVEEZRAHT—/7 X Memory Writing Sequence
AEYEBIEIHDSLARIZSItT ORYISNTINEIDTI28X40bitDT—2 ZAHLET,
This product use the 128 x40bit memory space because the memory spaces is divided into

the column direction by 8bit.

h 4

128bit

40bit—»

CRRENBIYT
128X 40bits

-~ Displayed Area -
- 128 x 40bits -

Write start command is issued.

D FBEAHERIRT ST FERT

08h

}

@ ERT—2ERETT S,

The image data is issued.

128x40E Y LG DT—4 £%EET B EIF640EIFITT S

Data=xxh, xxh, xxh = = = « =

When the data for 128 x 40 pixels is transmitted, it issues 640 times.
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13) HEREIER & A ALHFLFF Recommended Circuit and Pin Assignment

13-1) SYTZNA2F—Tx—X (SPI) TOHEMEFE Recommended Circuit of Serial Interface (SPI)

MPU

13-1) Y748 —Txz—R (SP]) TOANHFLHI

VCC VDD
1 IXS
SCLK 2 SCLK
SDIN 3 SDIN
DC 4 DC
CsB 5 |CSB
RSTB 6 RSTB
Py 7] voD
8 IREF
9 VCC
: 10 VCC
e 11 | GND
[e]
w S
=] ts2)

I:Input, O:Output, P:Power

Pin Assignment of Serial Interface (SPI)

PIN No B ol o
Pin Name Function Description

1 IXS SPI/12CHe1Y & % SPI/12C Selection I
2 SCLK A=) Clock |
3 SDIN T—4 Data [
4 DC F—A/avT 2 RER Data/Command Selection I
5 CSB FyTtELY bk Chip Selection I
6 RSTB vk Reset |
7 VDD Aoy I ER Logic Power Supply P
8 IREF* HEEBREE Segment Current Reference ;
9 vce OLEDBEEh iR OLED Drive Power Supply P
10 VCC OLEDEEEN E R OLED Drive Power Supply P
11 GND J5UF GND P

MELWIS0O1AADEEBRIEVDDA S A EINTWET,

RRME

4 Type No.

ELWI1301AAR
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13-3) 1204 VA —7 T —RATOHEEE Recommended Circuit of I°C Interface

VDD VDD VCC VDD
O —

[2C Slave Address
MPU " 6Eh "

IXS
SCL
SDA
DC
CSB
RSTB
VDD
IREF
vceC
vCcC
> Impedance of GND is decreased as much GND
as possible.

SCL

SDA R

RSTB

O oo N[o|g| W[N] —

JEN
3l o

39KC

1uF
0.1uF

13-4) 104 V2 — T T —RTHOARHFLHER  Pin Assignment of I°C Interface
I:Input, O:Output, P:Power

PIN No B e o
Pin Name Function Description

1 IXS SPI/12CHe1Y & % SPI/12C Selection I
2 SCL ARy Clock |
3 SDA T—4 Data [
4 DC F—A/avT 2 RER Data/Command Selection I
5 CSB FyTtELY bk Chip Selection I
6 RSTB vk Reset |
7 VDD Aoy I ER Logic Power Supply P
8 IREF EEBERETE Segment Current Reference -
9 vce OLEDBEEh iR OLED Drive Power Supply P
10 VCC OLEDEEEN E R OLED Drive Power Supply P
11 GND T2 F GND P

MELWIS0O1AADEEBRIEVDDA S A EINTWET,

- a4 Z#EKEE Connection Side Up

1Pin 11Pin

4 Type No.  ELWI1301AAR
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14) S35 B8  Reliability Test

HE HEREY HUTILE HIEEHE
ltem Condition Sample size Description
5 R R ~40°C FE 240 E5RY BESBREE
- T N 5 HTREREE
Low Temp. Storage -40°C Storage, 240hrs 50% of initial luminance
KR ENE -20°C BfE 240 B4R 5 =Luminance
Low Temp. Operation -20°C Operation, 240hrs " No abnormal display
BRI +85°C BT 240 BERS ;
High Temp. Storage +85°C Storage, 240hrs "
BRI +75°C EhfE 240 BERS ;
High Temp. Operation +75°C Operation, 240hrs K
BRERATR +60°C95%RTE 240 BERS ;
High Temp. High Humid. Storage  [+60°C 95% Storage, 240hrs '
mEYAIIL -40°C30Min.~+85°C30Min 10044 & )L 5
Heat cycle -40°C30min.~ +85°C 30min, 100 cycles
Y— IR HBM : 100pF. 1.5kQ. +1000V 5
A NIV HBIE A ES R 50NLLE DEREAY
Refer to Method of Measuring OLED Panel Hd &,
Flexural Strength Characteristic 5 50N = Stregth of
Flexural Strength the OLED Panel
. o EREERES
maET 13156 & T & 80cm No abnormal display
Drop Test (Packing) &m 1@ (§H10ED) 5
1 Corner, 3 Edges, 6 Surfaces,
Height: 80 cm, 10 times
MREE (HH22) 5~100Hz, 0.756. %t4giRaI.
Vibration (Packing) XY, Z&20%5 5
5-100Hz, 0.75G, Logarithm Sweep,
Direction X,Y,Z 20min
E

1) SRFEIERERESES . BERRERATRI00%CTERE.

*2) WBELEE,
Notice :

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

(100% lighting in case of operation test)

*2) No Condensation

_22-
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15) 4\EREL#E  Appearance Specification

14-1) SVERHRES  Appearance Inspection Condition

BREMZYNoHI30cmBENI-LEMN S, OLEDRREDIEEmKR V45" DHETHRZREEZITI.
COBRBFRHGICTRERHTERVEB IR RRN—UNBREEMRZGH-SEELRBET D, BRICTITI,
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.

v

e 45° 30cm

OLED

BRREFOREITROEY &7 5,
ORITIRE 20~100 Ix
OnEBrE 1500~5000 |x
QFPCAEIRE 1500~5000 1x
lllumination at Appearance Inspection
(DLighting Appearance Inspection 20~100 Ix
(@Appearance Inspection 1500~5000 |x
(@Appearance Inspection of FPC 1500~5000 |x

ERMDEZRILTRENDEY £F 5,

Definition of Defect
BXFE  Spot Defect #&xBfa  Line Defect

R
Max. Diameter L
W
/,\

A
G2 C
Min.Diameter _¥]|

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

F4 Type No. ELW1301AAR
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15-2) S\ERE# Appearance Specification

ETHEBOHERELHBREBIARET A RATLIEZRRBEHET 5.

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

HE AN R At
Item Content Description Allowed Number of Defects
JERXT JEFR - JEEME/ S AL FRL L/ L 0
Non-Lighting Non-Display and Non-Operation Panel ~ [Non-Lighting Panel
YN Bl EERANICH DELE D=0.1 A
Point Defect gi%ifw 25 5 A L D Pretermission
Black spot by scorch of foreign bodies in 0.1<D =Pixel Pitch 3
pixel and light emission element. 3 Pieces
White sppt that shine more brightly than Pixel Pitch <D 0
surroundings.
g FAFET - TINLLLELE W=0.05 G
Black Line Black line by Light emitting element Pretermission
and dust.
L=2.0 H20.05<W=0.10 3
L=2.0 and 0.05<W=0.10 3 Pieces
0.10<W  (L=AFH) 0
0.10cW  (L=Pretermission )
4 >R FELR (RIHITHRIC Y LR ) FHHTA N
Line Defect Bright Line when all display off Bright Line 0 line
B4R (2T H 20548 ) NITZ74 0R
Dark Line when all display on Non light-on Line 0 line
Form F A FOREF A W=0.05 A
Scrath of Display |Scrath of Display Surface Pretermission
Surface L=5 HD0.05<W=0.1 31
L=5and 0.05<W=0.1 3 Pieces
0.10<W  (L=AFH) 0
0.10cW  (L=Pretermission )
ISR BHIERDOBEN ~FTE - £ X - A
Sealing Plate Dirt, Dent Mark, Scratch Pretermission
Appearance of Sealing Plate
PREERIEIME  |BifsRmEOEN ~ + X - A
Protection Resin  |Dirt, Scratch of Protection Resin Pretermission
Appearance
ICH1ER ICRHDEN - A
IC Appearance Dirt of IC Surface Pretermission
FPCHMER FPCHMEL DG ~ X ~ i ~ TTRSRE R RIEE)50 ~ X ~ T ~ FTRIER [
FPC Appearance [Dirt, Scratch , Bend ,Dent for FPC Pretermission when no influence on Display Function
JLAhT A7 ADEN ~ RIT WRERNRIEET L A 7 IR
Chipping Glass Chipping/Cracking Pretermission when no influence on Display Function

-4 -
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16) #EE - BERIEAZE  Method of Measuring Luminance and Chromaticity

OLEDT 4 R T LA I LEEAR N, F T HEEES B-TTRET 5, (TRSHR)
Luminance and chromaticity are measured with a luminance colorimeter BM-7 (TOPCON corp.) at perpendicular angle to OLED display.

(See Figure Below)

1EE - BEARFORSEYE 2847

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

EERERIEAE  Outine of Method of Measuring Luminance and Chromaticity

............. I—l
rEEBER —
Luminance Colorimeter 4
EHELT 2T LA
OLED Display I Somm~67mm
I ‘ 1
| |
R TE Display Side REBERS 2° IZT
- FREGEZRET %o
La > . . .
A Luminance is measured in 2-degree

measuring field.

PEEBIELLE Position of Measuring

4 Type No.  ELWI1301AAR
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17) RV ABIEAZE  Method of Measuring OLED Panel Flexural Strength Characteristic

HIERETIZL, ARLZEEY T D, RRTYTHRICOTIMOERKTHEZMR ., /ARILHBFIET D
BOBEI74+—R7—UTREYT %,

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 >

RRITHR

Center of Active Area

|
i TORNIT+—RTF =T
! Digital Force Gauge

BIE/SRIL
OLED Panel

AR—H—
Spacer

|
|
|
|
|
i
¢11mm\;/
|
i
|
|
|

5.0x=0.1mm 50x0.1mm

F4 Type No. ELWI1301AAR
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18) &% & S AL Packing and Label
18-1) #AERHEE Packing Form
WBEEE 1109000000512 & %,
Refer to Packing Specification 11090000005

18-2) ®WEZHES  Production Number
KRR OOy kNo. IZDWTIE, TREFET 5,
The production number for the OLED display is as following.
5] Example :  15F 021022

O B0E O &
\ J
I

EHENo. BLEFAHE
Control Data Code™
No." (y,m,d)
be
1) EEFESERYT (1XIF2) ,
*2) AOREAIGRIEITEDNDEY
*3) EEBFSERT .
*4) 001k Y EH,
Notice:
*1) Control Number(1 or 2)
*2) Month of Manufacture and Mark
*3) Control Number
*4) Serial Numbers(001~)

&ENo. 3

Control
No."

E4RNo. ™

Substrate
No."

=i A B C D E
Mark

A 1H 2R 3B 4R 5A
Month January | February [ March April May

6A

June

1R
July

8H
August

9AR

September

10RH
October

1A

November

12H

December

18-3) WRZES AL Inner Package Label

REFES AL (BAEEYAIEICRET. BAREYMRIIZLAND)

HaHRE 11090000005 12k %,

Inner Label (It sticks on smalll freight side, and it charges in a small freight.)

Refer to Packing Specification 11090000005
NEFINIL BRICEKEY. ESEYAECIEMD
WEEEE 11090000005 2k B,

Outer Label (It sticks on reinforced small freight and assembled freight side. )

Refer to Packing Specification 11090000005

18-4) @S G A Y S Package Product Quantity
Bk L—AU % 35pcs
BHAEYMDAY % 1050 pcs (35pcs x 30 kL —)
Tray Quantity: 35 pcs / tray
Small Freight: 1050 pcs (35 pcs % 30 trays)

-27 -

4 Type No.

ELWI301AAR




19) &/NZEEE Minimum Order Quantity
18,900Pcs : 1050 x 18

20) RESH LIREIHARR  Storage Condition and period of warranty
REEZHEIX, BEE - -5°C~ +35°C, /ZE RH65% LI,
BB, HIETOXIS B SEMERRICT, BHBERSICANIZKETRED I L,
BL. HIBRRSEERE—RNTRELEICELEE - EEFHOERIEHET 5 IMEmx k<),
KTAICOYEY (RETAIILLOHERD) NHAGEEETILI—IILRBRFTSEM>TERADI &,
BERTEAHRIIDALANOERAZHES S,
RILEARR L. EEMARL Y6, A LT B,
BUHBMZICREGLNRELIZES. KMXIELET,

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. ELWI1301AAR
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21) E{kLVEEZSEIE Handling Notes
1. REREHSREZOAEREBLAEMZI TN L, Ffz. FPCHPICEBLRAEMA AN &,
2. RNEEHEO2THEWVWI E, RTAICTEREGETHAGNI &,
3. BT -ABE=5A-AHEILED 12— ILIZOFEFLTIIFERALEWI &,
4, BHESHIESTILHBMERER ( 1.5 kQ, 100 pF ) T 1kVRAL . MMEER ( 0 @, 200 pF )T
200 VELE TY, BESRERDOESA-RETRYRLNDOI &,
5. MEXMERAER - DFERELTHELG ERAEEEZNN-FERIFHEH L VIBEET E LBV ET,
6. BIRON / OFF>—/4 2R RRON / OFFO— D RICRDGEWNGE . BEABET HEAHYFET,
1. EFfAXCKRRIBOMUTDENMREZELREADRBIIBIT TS,
8. AHELES 1 —LOHEBEFRIT TS,
9. ICEEE~DERIRERK. RV, ICICHAZEDONEMRA S LERIFTIEELY,
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) tHEEIE  Agreement Matter
AEFEICRBRTE LG, XEODEFROHLBE. BVIEH-GRENKE LZGEEICE. A
BLEBABEORADELAEVWCLYRAEZL - THRRIZH-HLDELFET ., EFRAEXHOEERITAR
NEBRERET HPHEEEAMEIRELLEICIYSAKRORELZITI3DELET,
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.
INEERFICEIERICBAZEARE L. BABOERRZHEVWTHLEREEZRRIT S EEHEARELFET,
BL. FEBOANBZAOCEMGEEEEFICOVTIE,. MABTOHIEIZIYEETELLDLELET,
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.
MXEEXDABITELEBVDELGEF. IXOABINEBEINDGLDELET,
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

hE
HS a— k : 8531.80-000

China
HS code: 8531.80-000

24) HEE#LE  Production Site
BEA (REENMIILTARATLAKREH) RU $HE (REEFEHLE EM HRAF])

Japan(Futaba Mobile Display Corporation) and China(Futaba Corporation of Huizhou)

4 Type No.  ELWI1301AAR
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25) %

26) &

HBIEE  Notes
AEREICEROBRIT, —MEFHRE AVHEIR. BEMKSE. KERHF. 732X AU MER, O
vEa—S R N—vf»%% B, SRR, EERORy b ITAARENGRAETHE
AdEh, £, HZ—REFHSEN. BEOERE. FAAETHVLONSZLZERLTEYET,
=F&téﬁbﬁﬁﬁ#%%téh FEIHBOHRE, REE. FEEGNANDES, BEOHE
ZITEEZREFIBRANSHY. L LETUHSHWEENEXRLLLIBNOHLUTORAE (UTHER
) ~DBEEME. &h%ﬁ»mﬁ%ﬁﬁ?é%@f@&”iﬁho
AEHEOHE, FHEZHA., FEEAREARICERASNEZLICEYRELLEFTFICOVLTIE.
ZTOERZAVVDRFETIDOTITHRRBELNET,
AEHREOHRE., FHZHER. FLEIHREARTOERZFESATLDEGES., FAICEHEOET
CHERCIEED, BESFORARICEDLE. AEERE/BOLKRE TR OSERIZOVTHESETL
=&Y,
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.

OMMZE. FHKES Aerospace/Aviation Equipment

QA% (BHE, EH, M%) Transportation Equipment (Cars, Electric Trains, Ships, etc.)
QEEMAME Medical Equipment

@FEFIE AR Power-generation Control Equipment

OIRF HERHS Atomic energy-related Equipment

©EEHS Seabed Equipment

@32 1 445 A il D A 25 Transportation Control Equipment

@A HMDBFERNIEK SR Public Information-processing Equipment

QEFE=FAHE Military Equipment

OFEEFA M. RS Electric Heating Apparatus, Burning Equipment

BH K. BFILHEER Disaster Prevention/Crime Prevention Equipment
ORERELE Safety Equipment

Bz ottt AZLRHLND AT Other applications that are not considered general-purpose applications.

BE. AUREERT IMBOREH=-> T, HRMBOFERARE K OB C - RERR -

ZBEOEROCNY I 7y TEIRERITHIEL 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.

gnfREE  RMA

RMA ; =0.5%
MATRE0 5% UTDHFEIZIE. RMIZTHIGHLET,
RMA is applied in a defective rate 0.5% or less.

4 Type No.
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