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1. SCOPE 3 J i FH
COOERREE . REEE T TEMRASHAIA T 20LEDE AL IC W THUE T 2,
This specification applies to OLED products by Futaba Corporation.

2. —fi%x#lE GENERAL SPECIFICATIONS
2.1 FATHEH B &Y 2 7 A HLINICIRAMEE 6 SRR EIS b 0L T2,
When there is no return within two months from the date of the issue, this specification will be recognized as granted.
2.2 RAFROBEIZEE R ECIGEIT, M ko LAEE L2 DT 5,
Any doubtful standards found in this specification should be clarified upon mutual agreement by both parties.
2.3 RALHOBUE LA ORIEN L5813, ME o LAEZEDL0LET D,
Any problems occurring outside the standards of this specification should be solved upon mutual agreement
by both parties.
24 BRE RARITHBEITISD, WEF D LRET 250875,
Limited samples should be provided upon mutual agreement by both parties when necessary.
25 WK DL | JH OEERHRGH TROEELTIHEE, FIlEAMA~LETHLANDLOLT S,
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 Fe& oy MU OO BAET, FRIEL TERELRW, fHEHICOWTIRE Y FEARHCEA I TFRER 26D LT3,
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 BHAREIL AR LRy bR R SN2 A IDER L AERISDNEE LT 0ET S,
The specification terminates 1 year after the month following the last lot delivery.
2.8 AAELIGERBUMNOBN B AECT- YA AARGERBIZE LT T2,
Any mis-interpretation of this specification between English and Japanese expression must be solved
by using superiority of Japanese one.

3. i E A
HEARREAARRUT BRMRE | TA AT VAR HEROR R
Major defect : Display functional failure such as non light-on , line defects.
ANSI/ASQC Z1.4 3 7 AQL = 0.4%

BIREREA. BEE. MFXENGLE KRROAVLEERICEXBEZVEFEINLI IO
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 3 7 AQL = 0.4%

4, IBRE~DOEY#HA Efforts on Environment

41 RBFR(EN\O 27—, RoHS, REACH G BATY

42 BEENR, FIETERBICERBL-ME. BMEERLTEYET.
FREEFVEREIBTERINSILEHY FEA.

43 BEAFYERIEHRHICEESNTOET,

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. ELWO0S04AA

1) #H Application

AEHEIXEHELT « R T LA ELW0S04AAIZERT 5,
The specification is applied to OLED display ELW0804AA

2) #EE  Features

D4 FE2EHXE 2

FUAARAT VAT 2 —
DISPLAY BUSINESS CENTER
FUTABA CORPORATION

HEB ltem {4k Specification
[ETf:Tr e 74 0.8inch (diagonal)
Screen Size
BERH 128 x 64
Resolution
BEXREYF 0.145 x 0.145 mm
Pixel Pitch
FOT4TIVT 18.534 x 9.255 mm
Active Area
HSIRHA4 X 24.65 x 18.66 x1.696 mm
Glass Size
i ) White
Color of lllumination
Fes ER 3% 16 / 4 / Non-Gray
Gray Scale
HERE 350 cd/m’
Luminance
R Fe 4k HY (FTUoFILTHRHE)
Circular Polarizer (CPL) With CPL (Anti-glare)
1% 6t R IR et £ S 0°
Polarizer absorption angle
Y b3 X+ (EEFR) >10000:1
Contrast in darkroom
e b Ny TIRYTR
Drive Method Passive Matrix
BEREE VHA17.0V / VHG12.5V / VDD5. 0V
Power-supply voltage
B= 1.6g

3) FEi& Purpose
HHA

Automotive




4) $Z#E4KRE  Normal Condition
AEFETERIEHOENGE, TRICRE LEEEREOEZERATSIINET S,
Measurements are done under normal condition unless otherwise specified.

B Temperature 23+3°C
JEE  Humidity 45+15%
OLED7 /—REEENEIEEE OLED Anode Drive Supply Voltage (VHA) 17.0V 0.1V
OLEDAY—FERENEIREIE OLED Cathode Drive Supply Voltage (VHC) 12,5V 0.1V
Oy Y ERERE Logic Power Supply Voltage (VDD) 5.0 £0.05V

5) EXAHI4EME  Electric Characteristics
5-1)iExt X KEH  Absolute Maximum Rating

158 k= Min. Max. B
Item Symbol Unit
OLED7 / — FERENERERE VHA -0.3 24.0 Y,
OLED Anode Drive Supply Voltage
OLEDAH vV — FERENERERE VHC -0.3 24.0 Y,
OLED Cathode Drive Supply Voltage
Ay ERERE VDD -0.3 6.5 Y,
Logic Supply Voltage
BEEANERE Vi -0.3 VDD+0.3 Y,
Signal Input Voltage
BERRE" Topr -40 +85 °c
Operating Temperature *1
TEURE Tstg -40 +105 °c
Storage Temperature

. OMNREELES
Notice : *1) No Condensation

5-2)#E R E{ESE  Recommended Operation Condition
(23°C #®E LM Inspection Condition)

-] B k=1 Min. Typ. Max. Bif
ltem Symbol Unit

OLED7 / — FERENEIREE 1 VHA 16.0 17.0 18.0 \
OLED Anode Drive Supply Voltage *1
OLEDA Y — FERENEIREE *1 VHC 115 12.5 13.5 \
OLED Cathode Drive Supply Voltage *1
Aoy Y BEBRERE VDD 4.5 5.0 5.5 \Y
Logic Power Supply Voltage
ESANERE ViH 0.8VDD — VDD V
Signal Input Voltage ViL 0 — 0.2VvDD \%

“1)-40°C~85°COEE TVHO BEZFHEELFELLET , (PagedZHR)
*1) Please adjust VH Voltages from -40 degree C to 85 degree C range. (Please refer page 4)
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5-3) B FRE (2% 9 BVHA, VHCIZDULYT  Setting of VHA and VHC to the Ambient Temperature

VHALV]

VHC[V]

22 + |
" ~ 209V
19.9v
“wgv \\\
18 1 18.0V
\ T
7.0V T~
16 16.0V = Y
—~— .
w [~ 141V, |
—o— MAX 13.1V\.
12 H TYP
—8—MIN
10
50 40 -30 20 10 0 10 20 30 40 5 60 70 80 90
JEIBIR FE Ambient Temperature[°C]
1 VHADHE L2 EEE
Fig1. Recommended Range of VHA
18 |
14 51'6\/\— — 135V
13ev |~ [——] "4
12 12.5V
‘l\~.
10.4V
10 115V — 4]
o MAX 9qv | M
8 TYP
—8—MIN
6
50 40 -30 20 10 0 10 20 30 40 50 60 70 80 90

JE B8R £ Ambient Temperature[°C]

B2 VHCOHE R4 H
Fig2. Recommended Range of VHC

AR VEEENEIREEVHA, VHCIZRIEIEEICISC TAIZEL T, P OMAXEMINR THIGZHERELE T,
OLED drive supply voltages VHA and VHC should be adjusted along with ambient temperature.
VHA and VHC voltage should be supplied from MIN to MAX range in above figure.

4 Type No.
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6-2) HAfrFEan

5-4);HEEFR  Current Consumption
EHE Hik=s RAT/RE2—> Typ. | Max. | B
ltem Symbol Lighting Pattern Unit
OLED7 /—FERENEIREIR *1 HA 2 T All Pixels On 16 20 mA
OLED Anode Drive Supply Current *1 44T All Pixels Off 0.3 3 mA
OLEDHY—RERENERE R *1 He 2 5T All Pixels On 0.1 3 mA
OLED Cathode Drive Supply Current *1 44T All Pixels Off 0 3 mA
OSyoEEER *1 oD £ )T All Pixels On 6 10 mA
Logic Supply Current *1 £ H KT Al Pixels Off 6 10 | mA
*1) B2 TIVREE R IR L F T,
*1) It will be fine-adjusted after sample confirmation.
6) F=24% M Optical Characteristics
6-1)#EE / BE  Luminance / Chromaticity
EH B Min. | Typ. | Max. | Bif
ltem Condition Unit
HEFEHFEE Average surface luminance £ 54T Al Pixels On 295 350 | 400 | cdim?
B x  Chromaticity x £ 54T Al Pixels On 0.27 | 030 | 0.33 -
@Ey Chromaticity y 2 /4T AllPixels On 029 | 032 | 0.35 -
NRILNEE S T * - - 15 %
Luminance Distribution
{m e AR R IR £ *2 - 0 - °
Polarizer absorption angle (deg)
o O ADBAEME 28 (FO, Q)
Notice: *1) Measuring Point : 2 Points (1,®)
RARBUNGHEE *2
T Polarizer absorption angle ~ *2
® @ 735 )L KB RE 43 75 =(1-(Lmin/Lmax)) X 100 %
Luminance Distribution = (1-(Lmin/Lmax)) x 100 %
Lifetime Expectancy
HH BiEEH HEsH
ltem Operating Condition Lifetime Expectancy "
=EE BH ME?%%F#%%J@E%%@EEE‘ 50%3E
Operating Lifetime l\ifn]:lf ;iﬁition%eﬁﬁfgﬁ 4), Set min luminance which described in 12) JOQ}OEOH%FHE]
' ) 6 Luminance
at Room Temp. Lighting Rate: 25%?, and Continuous Operation 10,000 hrs

MEFEFGLE. BEFGTHERALEBAICHFTELSEFENTHY.

HoH HEAKEICEVWTRIET S

LOTREHY FEEA.

2) RATERD%E X, 1T 4 VI28EHRFD2B%DERZERITLTOHIRETY,

*1) Lifetime Expectancy is not guaranteed one but ex|
*2) Pixels of 25% in one line 128 pixels are light.

pected lifetime in normal condition.

&4 Type No.
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7) imF{E#k  Pin Specification

7-1) 5h-FH#EREERBA Function of Signal Lines

i+ 4 Signal /0 |#%#E Functon
VHA - 7/ — K K54 /\E & i F Power Supply Pin for Anode Driver.
VHC - AV — K KS4/3ERifkF Power Supply Pin for Cathode Driver.
VDD - O < - EiRimF Power Supply Pin for Logic
PGND - VHAVHC®D 55 > FiF GND of VHA, VHC
LGND - BTy EBROY S Y FifF GND ofLogic
VRO - NEEL¥1L—428F Internal Regulator Terminal
SCLK | )7 Ivyay4  Serial clock input
S| I 1) 7 ILFT—4 Serial data input
Cs I |FyTELY FES Chip SelectSignal
IREF i BERBEMFTY . GNDREFICRiper = 180kQ ZHEMEL T L&Y,
CurrentReference Pin. Please connect Rirer = 180kQ between GND.
RS | av Y KIF—% {55 Command / Data Select Signal
RS="H":Data / RS="L":Command
INT o |[PVTLHE BRHOES. 17L—LEICHA,
Frame Signal (One output pulse per one display frame)
RES I |Utv MES  ResetSignal
CKSEL | BOHEIROEnableifi FTd, VDDIZHER L T2,
Oscillation Enable Pin. Please connect Pins to VDD.
ROSC ) BeHIERAWmFTT ., GNDREIIZ23.2kQ /K L TS E Ly,
Self Oscillator Connecting Pin. Please connect 23.2kQ between GND.
NG : EHEEL, £f—JricLTCESL,
No Connection. It should be OPEN.

¥4 Type No.
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8) AEYT Y TIZTDLNT  About the Memory Map

AREBELT 4 ATL A& K54 /31C12128x64x2x4bitDRTAT—2RANEZFE L TLFET,

[RERT—AHEAH] QAT KRIZT, COAFTYIYTIZT—EFEZTAAET,

Ay b0 TRRERAEX) | TRRBBAEN) ] [T&Y. RESNDIGHEEETEET .

This OLED display has 128 x 64 x 2 x 4 bit memory map in the driver IC.
The data is written by "Write display data" command.

The actual display area is specified by "Setting screen position (X)" and "Setting screen position (Y)" commands.

AHWELT« R FL A OLED Panel

FRIYT Active Area
128 x 64 dot matrix

FPC

EEAABLE (x,y)=(0,0) Write Position (x, y) = (0,0)
FREEAIE (x,y)=(0,00  Screen Position (x,y)=(0,0)

128dots
A

RRI T Active Area
(128x64dot)

> 128dots

VEH :yaxis

v

XEH X axis

EIE &R

Screen Composition

4 Type No.
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9)av U KR—&

Command Table

EESIN nE o
Command R || i || B || B0 || 26 || 19 || &9 || B2 || i )] 2D Description Default
VI vk o UtybL, S®EMBE)EybShFET
Software Reset c 1 1 0 1 0 0 1 0 1 Reset Chip to Inifial Condition -
REINA o RBUIRAE—RIZBEYETS .
Standby cl1 ot oo 1] o0 1 [EnerStandbyMode -
AT VT o REUNALE—FIBHERLET
Wake-Up clt 1 0 1 o1 0 1 0 |Exit Standby Mode -
SRELEE c 18t 1 0 0 1 1 0 1 1 |TFARTL1o895(Tds) E/ELET .
Setting Frequency Division Factor - the command sets display clock(Tdisp) Oh
e B . . B B 1 0 0
INTIESE&E E=17%3%) Enable
Seting INT Signal c i 0 1 0 0 0 0 1 E JE=04m3) Disable oh
White 437 {8 353 (V) c 1t 1 0 0 0 0 0 0 0 |[EEFRHDOERBEIEEE(Y)
Seting of Write Position(Y) Setiing of Write Position(Y)
D | o B B B . B B ~ [ vs 000h
D 3¢ YT | Y6 | Y5 | YA | Y3 | Y2 | Y1 YO
Write {37 i 5% % (X) c st 1 0 0 0 0 0 0 1 |EBEAAHOBAAGIEEE (X)
Setting of Write Position(X) Seting of Write Position(X) 00h
D o * X6 | X5 | X4 | X3 | X2 | X1 X0
Write 7Y BL & 88 cle 1 ]olofo]o]o]1]o |[EZ2HDHFURLESRE,
Setting of Write Return Length ting of Write Return Length 7Fh
D o * T6 | T5 | T4 | T3 | T2 | T1 | TO
RRT—HE BEAH c 5t 1 0 0 0 0 0 1 1 |BRT—H2E2BEAHFET .
Write Display Data Write Graphic Data
D oM D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
D 39 -
FRONJOFF Fin ONIOFF 3g7E
Display ON/OFF c = oo 1] 1] 0]B!|BOpsayONOFF Seting oOh
RRBAIAGIE (V)ERE c 1t 1 1 1 0 0 0 0 1 |RREBE(VERELES .
Setting of Screen Position(Y) Setiing screen Position (Y)
D | o B B B . B B ~ [ vs 000h
D 3¢ YT | Y6 | Y5 | YA | Y3 | Y2 | Y1 YO
FRBAAIE (X)ERE c 1t 1 1 1 0 0 0 1 0 |TREAREZEXNEZELET .
Setting of screen Position(X) Seting screen Position (X) 00h
D o * X6 | X5 | X4 | X3 | X2 | X1 | X0
CommonE—RE&E c 4t 1 1 0 0 1 0 1 0 [REVHCLFaL—% R¥voDHEERELET .
Seting of Common Mode - Setiing Internal VHC regulator and cathode scan mode. Oh
D | » B B B B B B 0 0
CommonL TR E c 1t 1 1 1 0 0 0 0 0 |#ERATBComiiFDRA—rEComBERELET
Setting of Common Range Setiing start common of IC and number of commons used
D oM * 0 0 0 0 0 0 0 00h
D 3¢ * 0 1 1 1 1 1 1 3Fh
ITSUOE—REE c 1ot 1 0 0 1 0 1 1 0 |FFoMMOh—FHIEERELES .
Setting of Blank Mode ting the type of cathode control during the blank period Oh
D | o B B « . B B 0 0
HY—RRX v DHERE NI—FRX Yo DERERELET .
Setiing of Cathode Scan Direction c 1t 1 0 1 1 1 1 0 1 |Seting cathode scan direction. Oh
+F. EAREE—F V=1, RoRHHEA M RERLFE S, Vertical Mirroring
Horizontal and Vertical Mirror Mode H=1, RRAMEA RIZREELF . Horizontal Mirroring
c|l o]t 1t ]of1]o]|H]|V oh
c 1 1 1 0 1 1 0 0 0 [1ScanBsREEREL FT .
Setting of 1 Timing Setiing this command sets 1 scan timing. 200h
D | o « * * B 0 0 1 1
D 3¢ 1 0 0 1 1 1 0 0
TSR RRRE c 1ot 1 1 1 0 0 1 0 1 |FIooBsMERELET .
Setting of Blank Period ting blank period. 020h
D | o B « * « B B . 0
D 3¢ 0 0 1 0 1 0 0
T Fr—U BRERE c 18t 1 1 0 0 1 0 0 0 |FUVFr—CemERELET.
Setting of Pre-Charge Period ting pre-charge period. 00h
D o 0 0 0 0 0 0 0 0
T Fr—S BT X T Fr—UBREZELET .
Setting of Pre-Charge Current c 1° 1 1 0 1 0 0 0 0 pre-charge current oh
FRIEE D RIE RROBEHNERELFET .
Invert Display Briginess c 1ot 0 1 1 1 1 0 0 y |Display Luminance Inverse Mode Oh
Y=0#E3%h Disable,Y =17%h Enable
BEERE—RERE . BEERE—REHELET
Seting of Gray Scale Mode c 1° 0 0 1 1 0 0 [ Q1 | QO seting of Gray Scale Mode Oh
BT —T LR E c 5t 0 0 1 0 1 0 0 0 |BERET—TILEERELET .
Setting of Gray-Level Table onfigure Gray Scale Level Table
D | B . . B B B o8] R
D 3¢ L[7:0]
FyNERERE c 13t 1 0 1 1 1 0 0 0 |7/—FodHhERERELET.
Setting of Dot Current ting anode output current 3Fh
D oM * - 1 0 0 1 1 1
VORI TE c 5t 1 1 1 1 0 0 0 1 |VRR—OMEEERTELE T,
Crosstalk Seting tting Crosstalk function.
D o * * 0 0 0 0 0 0 00h
D | o B B « B B 0 0 0
Comon Shitgg 32 cl 1|1 lol1 o] 1] 1 |[PVFrrErosrsssemelzd. B
Common Shift Setiing ting cathode scan timing.
D | o « * * « B B . 0
000h
D 3¢ 0 0 0 0 0 0 0 0
D o B . . B B B . 0
000h
D 50 0 0 0 0 0 0 0 0
D 6t N B B . B B B 0
000h
D 7 0 0 0 0 0 0 0 0
D g « * * « B B . 0
000h
D gt 0 0 0 0 0 0 0 0
segment delay 5% & c 15t 1 1 0 1 1 0 1 1 |7/—FRI/LADEERREERELET,
Seting of Segment delay This command sets Anode pulse delay period.
D | o B B B . B B B 0 000h
D 3¢ 0 0 0 0 0 0 0 0
CommonBERE c 5t 1 1 0 0 0 1 0 1 |REBVHCLF AL —4 % AT B DEBEREELITVET .
Setting of Common Volage Seting internal regulator voltage when itis used 10h
D o * * * 0 0 0 0 0
IREF4E L EN & 35 E c 1ot 1 1 0 0 1 1 0 1 |EEFREE L F(IREF) DEHU(SHEB/ N ER) ERELET .
Setting of External IREF Resistor - Setiing resistor(External / Iternal) of constant current pin. 00h
D 2" * * * * 0 0 0 1
Dummy inez& =& c| = |1 1 1 1 7 7 0 | 1 |[1oL—LDMOIHS—o( EBMT BEEETVET .
Setting of Dummy Line " ting dummy line in firstof 1 frame. 10h
D | o « * * « B B . 0
Don't Care: “¥”
Z
&4 Type No.
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9-1) Y7kt vk  Reset Action by Software
AATUFRIZKYICE) Y bTEHIENTE, TRTOREZIHIELET,
This command can reset the IC and all settings are initialized.

(1) FATURDEE MHEICRESNEFT,
The Setting of Each Command ~ Set to Default
(2)RATIREE 3k Display ON/OFF A HIHAELEYET DT, HATLEYS
The Display Status The display turns off because "Display ON/OFF" command is initialized.
()& RFARAM YIN)YRTID T =2 R INET,
The RAM for Display The data before the reset action remains.

9-2) /\—F1)tzvk  Reset Action by Hardware
RSTNifFZ&"LOW &G B EICkYyhENET,
N—R)EIrDEMEIX. VIR YR ERICBMED TONRET,
This IC is reset by RSTN signal as "LOW".

Reset action by hardware is the same behavior as Reset action by software.

9-3) R4 /81 Standby

MCUMRARAUINAOAIVREZITEDERD IL—LDSRZ N DEERYET,
RBVINALE—RFADBITHIE. LWHEEZaTURBLZFHITER A
ABUNAE—FRIZEWNTIE. BEEAIIDisplay ON/OFFa<RM(B1,B0) = (0,0) NERESNET,
(F/—FRSA /B AD., &TL7I28Y ., AYV—FE AL ALL "H ERB,)

RANAHE, EEBFREIRIZEIELETH, ASBRIRIIELELEEA,

RAMEUAYURDL P RAEZDARIL, #FFINET,

REAVINAEBRIRT BIGE . D24 OTvTaTUREAALTLIESLY,
ABUNAHE, VIO TYvTATURUNDIATUREZ(FFITER A
BH . RIVINAHIIRSTNALOW L5 5L, RAV NS E—RIFFERREINE T,

After MCU issued Standby command, the Standby command will take effect in the next frame.

Before the chip enter standby mode, the chip would not accept any other command.

When entering standby mode, the chip wiil be switched to display off mode (B1, BO) = ( 0, 0 ) automatically.
( All segment outputs are low, All cathode outputs are high.)

In “Standby” mode, the constant current circuit is disabled, the oscillator still works.

The content of grapic RAM and control registers remain.

In standby mode the IC do not accept any commands except for Wakeup command.

In standby mode, low of RSTN can rest the chip, and the chip exits standby mode.

94) 249 T w7  Wakeup
ARBUNARIZ, KARVFEANT HE RFUNA[FEBRENFET,
DAY T v T %I, Display ON/OFFaT 2 F?MD(B1,B0)=(0,0)% EREENHEFHINFET,
If this command is written in standby mode, the standby mode is stopped.
After wake-up, display state would stay at Display OFF mode (B1,B0)=(0,0).

9-5) /A LLERTE  Setting Frequency Division Factor
RIRERBN DR EALEEIRL, TAXTLA B (Tds)ZHRELET,
AERICHELGRETY  DHAREICTR T HRELTZEL,
This command selects the mode of Frequency Division Factor from oscillation frequency
,and the command sets display clock(Tdisp).
It is necessary setting for this specification. Please set it by initialization.

SR ERTE Sefing of Frequency Division Factor
RS 7 0
C 1 0 0 1 1 0 1 1

* * * * * 1 0 0

¥4 Type No. ELWO0804AA
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9-6) INTIESEXTE  Setting INT Signal
INMEBDEREZETLVET,

INES X, JL—LOREESTHY. JL—LBORIDIA I VI EHMLESHEFTT,

This command sets the mode of INT signal.

INT signal is a frame synchronized signal, and appears at the first line of every frame.

RS 7 0
Le[oft]ofofofofr] €]

E |INT{E-S %1 Control INT Signal INT

0 |"LOW'H A E 7 Output Static "LOW!

=g ;
1 |RF¥2 155 H H Oulput Scan Signal oMo

com1

9-7) Write RI B & E  Setting Write Position
R TARAMICWriteZFiIa 9 AL EEZHRELET .
This command specifies the starting position to write the display RAM.

+1 frame period

s

]

- —T
1
|
1
1

' 3

>
L

*1 Timing period

n
>

Write fizi& % 7E(Y) Seting of Write Position(Y)

RS 7 0 REEEERBEEZUYEATOERAZEELTNEY,

ciji1j]0(0jo|lO0OjO]JO0O|O

D * * * * * * * Y8

DY7[Y6]Y5([Y4]Y3|[Y2]Y1l]|YO

Write {3718 5% 7€ (X) Seting of Write Position(X)

1E®& B (&. X[7:0] = 0, Y[7:0]=0
2EE B (&, X[7:0] = 0, Y[7:0]=40 TH#IMEAIZSLY,
BERLETAAME THEROEE. SRS ELZIL,
Please use RAM Address for Screen1 and Screen2

Screen1 : X[7:0]=0, Y[7:0]=0
Screen 2: X[7:0]=0, Y[7:0]=40
Please inform write positions to supplier when you

RS 7 0 want to use other write position addresses.
c|i1]oflo]Jofo]Jofo]|1
D|X7[X6|X5|X4|X3|X|XL|X0
Bs4{ & Starting Position [dof
Xro)| 16REERE—F ARSERE—R FEpEERE—R
v7:01 | B4z Staring Posiion [dof 16 Grac'ivla;igz Levels 4Grad’at(i)odr:3 Levels No ('\‘:Arz::ﬁon
0 0 0 0 0 0
! ! 1 0 0
2 2 0 0
255 255 3 2 0 0
4 4 4 0
5 4 4 0
6 6 4 0
7 6 4 0
8 8 8 8
123 122 120 120
124 124 124 120
125 124 124 120
126 126 124 120
127 126 124 120
B4 Type No. ELWO0804AA

_‘I‘]_



9-8) Write #7UELFRERTE  Setting Write Return Length
Write DX AR DI YR LRERELEFT
This command specifies the X-way return length to Write.

RS 7 0
cfi1jo0|jo|jojojOof1foO
* | T6| 15| T4 | T3 | T2 T1| TO
YR L Return Length [dof]
70 | 16BEFRE—F ApERE—R JEREAE—L
16 Gradation 4 Gradation No Gradation
Level Mode Level Mode Mode
0 2 4 8
1 2 4 8
2 4 4 8
3 4 4 8
4 6 8 8
5 6 8 8
6 8 8 8
7 8 8 8
8 10 12 16
9 10 12 16
123 124 124 128
124 126 128 128
125 126 128 128
126 128 128 128
127 128 128 128

9-9) RRT—HEAH  Write Display Data
AITUFRIZT, /REAERY—ITRRT—EDEAHNTEET,
1byteD T —R EAAEIZ, WitefiEMIXAMEIZEEILET .
BEBEEF, BRAE—FICK-TELRYVET,
D[7:0]1T. 1dotf&EIZ. Gray Scale Table®. EDLANILEERT IHMRELET,
The display data is written or read on the display RAM by this command.

mYURLE
Return Length
I >
DL L >
ammemmm T >
B ERAM
Display RAM

Writefiz & Write Poosition

The position to write or read is moved at each 1byte writing or reading.

The movement distance is defferent by the Gradation Mode.

By D[7:0], each dot selects the level of Gray Scale Table .

RS 7 0 R$ 7 6 7 4 3 2 1 0
c 1|o|0|o|o|0|1|1 £—KMode | D| D7 |D6|D5|D4]|D3|D2]|D1 | DO
D Write Data D[7:0] T6RE R E— K P0-3 | P0-2 | PO-1| PO-0 | P1-3 | P1-2 [ P1-1 | P1-0 | 1dot= 4bit data
D (6 Gracaten | D (1byte = 2dotdats)
1dot 1dot
ABEHAE—F Po-1 | Po-0| P1-1| P1-0| P2-1| P2-0| P3-1 | P3-2 | 1q0t= 2bitdaa
feféfsdfffge b (1byte = 4dot data)
1dot 1dot 1dot 1dot
FRRERAE—L P0-0 | P1-0| P2-0| P3-0| P4-0| P5-0| P6-0 | P7-0|1dot= 1bit data
No Gradation D (1byte = 8dlot data)
1dot | 1dot | 1dot | 1dot | 1dot | 1dot | 1dot | 1dot
Write{% (D X 75 M1 3% Bf &= [dof]
The X-way movement disatance after wriing
16BEEAE—F AFERRE—F FERERE—F
16 Gradation 4 Gradaton No Gradation
Level Mode Level Mode Mode
+2 +4 +8
¥4 Type No. ELWO0804AA
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9-10) Z5RON/OFF  Display ON/OFF

KRDON/OFFEITLVET,

This command turns on / off the display.

RS 7 0
c|oj1f{0]1f(1]0]|B1|BO

B1| BO FARTL A4l Display Control
0 [ 0 |Z&ROFF Display OFF

0 [ 1 |ERXEZ L Forbidden

1| 0 |E¥EZ L Forbidden

1] 1 |ZR7RON Display ON

9-11) RRBHAMRLGIEERXTE  Setting Screen Postion
BEERAMD R REHIRMEZEELET .
This command sets the screen starting postion.

RS 7 0 Y[7:0]| BHtAGi@E Starng Positon [dof
Cl1 1 11000} O 1 0 0
Dl x| % | x| %] x| x| *]Y8 ! !
DY7]1Y6|Y5]1Y4]Y3[Y2|Y1l]|YO
63 63
RS 7 0
c{1j1]1)jo0jo0jo0j1j]o0 X[7:0] | BE&4® Strtng Posiion [dof
x | X6 X5 X4 X3 X2| XL| X0 0 0
1 1
127 127

9-12) CommonE—KRE&E Setting of Common mode

DIZT, NERVHCL FaL—A2DERZRELFET . (REMB)0”

AMER,

DOIZT. AY—RRF YU DA EZERELET . (BREME) 0 mAIRFr>,

AERICDELGRETY . DHREICTR T REL TSN,

D1 sets Internal VHC regulator setting. This OLED is disable. (Setting value)'0" : disabled.
DO sets cathode scan mode.This OLED is dual scan. (Setting value)"0" : dual scan.

Itis necessary setting for this specification. Please set it by initialization.

RS 7 0

_‘I 3_
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9-13) CommonL > &% Setting of Common Range
A9 %Comiii FDRA—hrECom#BEHELET,
AERITRERRETY MFREICTR T HREL TSN,
This command sets start common and number of commons.
It is necessary setting for this specification. Please set it by initialization.

RS 7

9-14) T3 UE—FHRE  Blank mode Setting
TSV HBDA—FHRIEERELET .
AERICRERRETY MFREICTR T HREL TSN,
This command sets the type of cathode control during the blank period.
It is necessary setting for this specification. Please set it by initialization.

RS 7 0
i11]o0j]0f1j0|1]1]6O0

* * * * * * 0 0

9-15) hY—KR XX+ DARELTE Setting of cathode Scan Direction
DOIZT,  AV—FRRF Yo DAAERELET
AERICRERRETY MFREICTR T HREL TSN,
DO sets cathode scan direction.

It is necessary setting for this specification. Please set it by initialization.
RS 7 0
o a[a][x]o]T]

9-16) L 7. ZE REE—NF Horizontal and Vertical Mirror Mode
RRAA—CDLET. EREDOREETSE—FTY,
AERITRERRETY  MFREICTR T HREL TSN,
Display image inversion mode from right to left or up and down.

It is necessary setting for this specification. Please set it by initialization.

RS 7 0

Scan Direction: Far > Near
(clofsfrfofafofnfv]

(H=0, V=0) (H=1, v=0)
aly FRAA—D DEEE JaA ABC
Rotate the Display Image
— —
0| O |43 Disable
0| 1 |k K&z Upside Down Inversion (H=0, v=1) (H=1, v=1)
1] 0 | &4 K#z% Leftand Right Side Inversion
- Jav VYBC
L+ TEERER
1| 1 | Rightto Leftand Up and Down Inversion  —|  —
(180 [a1%5 180 Degree Rotation)

¥4 Type No. ELWO0S804AA
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9-17) 1Timing BFREIEXTE  Setting 1Timing Period.
1ScanBFIZE R ELET .
RERICDELGEETT R EICTRTHELTIZELY,
this command sets 1 scan timing period.

It is necessary setting for this specification. Please set it by initialization.

RS 7

1111011 ]0f0O0

110|011 ]1]O0

0
0
* 1 *{*]10]l0] 1|1
0

9-18) TS U B5EERTE Setting Blank Period.
T URMERELET,
AERICDELGEETT R EICTRTHELTIZELY,
This command sets blank period.

Itis necessary setting for this specification. Please set it by initialization.

RS 7

1 1 1 0 0 1 0

* * * * * * *

0 0 1 0 1 0 0

0
1
0
0

9-19) 1) Fr—TB5REERTE  Setting of Pre-Charge Period
T/—RERBDOIE ENYEHIT-ODT)Fr—IRBEHELET .
AERICDELGEETT R EICTRTHELTIZELY,

This command sets pre-charge period to make good initial rise of anode pulse.

It is necessary setting for this specification. Please set it by initialization.

RS 7 0
1 1 0 0 1 0 0 0
0 0 0 0 0 0 0 0

9-20) FUF¥—BHRERTE  Setting of Pre-Charge Current
TVFv—CHERTHHEE. DO TTYFr—UBRERELET,
AERITHELGRETY . DHAREICTRTRE
When it is used Pre-Charge,D0 sets pre-charge current. (Setting value) "D0=0" .

LTLEEELY,

It is necessary setting for this specification. Please set it by initialization.

RS 7

0

[efrfefofrfofofofo]

9-21) RoRIEED KEL  Invert Display Brigtness
RTYHEEDEEEZRELET .
This command inverts display brightness.

RS 7

0

[efofrfefrfrfofofv]

=<

RIEE D [ EE Invert Display Briginess

o

##35h Disable

—_

A% Enable

-15-

Fig. Y=0 (#&%}) Disable)

¥4 Type No.
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9-22) BEERAE—RERE Setting Gray Scale Mode
EEORRAE—FEERELET,
This command specifies the gray scale mode.

Q1 | QO |P&EEE—K Gradation Mode
0| 0 |16F5EAE—K 16 Levels
0| 1 |4F%EAE—K 4 Levels

RS 7 0 1| 0 [FEREZHE—K No Gradaton
|C|0|0|1|1|0|0|Q1|Q0| 1] 1 |REZL Forbidden

9-23) BEEAT—T JLERTE  Setting Gray Scale Table
BERAT—IILERELET,
ATURICHRE . BRT —2EEAATZEN, BRAANMUE, BERE—RICE>TERYET,
This command specifies the gray scale table.
After this command, the gray scale data should be writen. The number of written bytes is defferent by the gradation mode.

RS 7 0 | Description Display data D[1:0] D[7:0]
c|ofo|J1]jo0]1|[0]O0]| 0| Command
D |*| %] =] x| *x|L9[L8

15th Level | 16-Gray | 4-Gray | Non-Gray
D|L7|L6|L5]L4|L3]|L2|L1]|LO
D |*| %] =] x| *x|L9[L8

14t Level | 16-Gray | 4-Gray
D|L7|L6|LS|L4|L3|[L2|L1|LO
D| x| *| %] *[x*x]*|L9|L8

13th Level | 16-Gray | 4-Gray
D|L7|L6|LS|L4|L3|[L2|L1|LO
D| x| *| %] *[x*x]*|L9|L8

12th Level | 16-Gray
D|L7|L6|L5]L4[L3]|L2|L1]|LO *
D| x| *| %] *|[x*x]=x|L9|L8 *

2nd Level | 16-Gray
D|L7|L6|LS|L4|L3|[L2|L1|LO
D |*| %] =] x| *x|L9fL8

1stLevel | 16-Gray
D|L7|L6|L5]L4[L3]|L2|L1]|LO

R BLALOKNERIE, Levells>Levell4> Levelld- - - [2i2 B LSITERET D&,
Note : Please set like Level15>Level14>Level13--- in magnitude relaton of each level.

KEXTEH| for example

Gray Level L[9:0]
15th Level 0374h
14t Level 0303h
13th Level 0299h
12th Level 0236h
11th Level 01DCh
10th Level 0189h
9t Level 013Eh
8t Level 00FBh
7t Level 00COh
6th Level 008Dh
5th Level 0062h
4th Level 003Eh
3rd Level 0023h
2nd Level 000Fh
1stLevel 0003h

¥4 Type No. ELWO0804AA
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9-24) RyhEFREXE  Setting of Dot Current
T/—FOENEREHRELET .
AERICHELGRETY  DHARTEICTR T HRELTZEL,
This command sets anode output current.
It is necessary setting for this specification. Please set it by initialization.

RS 7 0
cfi1jo0j1f1|j1j0fO0}|O

D|*|*[1l0]0|21]|1]1

9-25) VAR —OFHIEERTE Setting of Crosstalk Control
AERITHELRETY  DHAREICTR T RELTZEL,
Itis necessary setting for this specification. Please set it by initialization.

RS

-

9-26) Common Shifti%%E  Setting of Common Shift
AERICHELGRETY  DHARTEICTR T HRELTZEL,
It is necessary setting for this specification. Please set it by initialization.

RS 7 0
cfi1f{1f(oj1foj21|1]1
D * * * * * * * O
Djo|JOoO]jOfO]JOfO]Of0O
D * * * * * * * O
bfojofofoj0)j0O0]|]0O0]O
D * * * * * * * O
bDjoJOojOoOfO]JOfO]Of0O
D * * * * * * * O
Djo|JOoOjOfO]JOfO]Of0O

-17-
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9-27) Segment Delay &% Setting of Segment Delay
AERITHELGRETY  DHAREICTR T REL TS,
Itis necessary setting for this specification. Please set it by initialization.

RS 7 0
cii1f1j0]j1|1f0f1]1
D * * * O
Dfojojfojo|jOoO]JOfOfO

9-28) Common&E L 5% Setting of Common Voltage
AERITHELGRETY  DHAREICTR T RELTZEL,
Itis necessary setting for this specification. Please set it by initialization.

RS 7 0
cl|i1(1j0]J]0|JO0Of1]0]1
Df*|*]*]0|0]J0O0O|O0]O

9-29) IREFHEHENEEERTE  Setting of External IREF resistor
AERICHELGRETY  DHARTEICTRTHRELTZEL,
It is necessary setting for this specification. Please set it by initialization.

RS 7
cili1j1|j0f0]J1(1]0O0
D * * * * o 0 0

9-30) Dummy LineE%%E Setting of Dummy Line
AERITHELRETY  HHAREICTR T RELTZEL,
It is necessary setting for this specification. Please set it by initialization.

RS 7
cli1j1j1f1f1]1|0f12
D * * * * *

-18-
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10) EEE Pin Table
Pin No. Description
1 PGND
2 NC
3 VHA
4 VHC
5 NC
6 CKSEL
7 ROSC
8 INT
9 CS
10 RS
11 SCLK
12 Sl
13 VRO
14 RES
15 LGND
16 IREF
17 VDD
18 NC
19 VHC
20 VHA
21 NC
22 PGND
FoRE
Display Side Up
-~ ]
FPC
% 22Pin

_‘I g_
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11) ACHf% AC Characteristics
M- 2UT7ILA23—Tz—X4M  Serial Peripheral Interface Characteristics

Tsck Tsck_low Tsck_high Tsck_rise Tsck_fall

SCLK E

Tdata_s |-»-»Tdata_h

SI b7 b6 >< b5 >< b4 >< b3 >< b2 >< b1 >< b0 ><
Tcs_s Tes_h
CS - > - >/

Trs_s _Trs_h

us X

ltem Description Min Typ Max Unit
Tsck Clock (SCLK) cycle time 250 - - ns
Tsck_low / Tsck_high |- 100/100| - - ns
Trs_s/Trs_h RS setup & hold time 80/80 - - ns
Tes_s/Tes_h CS setup & hold time 80/80 - - ns
Tdata_s/ Tdata_h |Data setup & hold time 80/80 - - ns
Tsck_rsie / Tsck_fall |- - - 15/15 ns
¥4 Type No. ELWO0804AA
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11) ACHE™ (ftZ) AC Characteristics (continuance)
M) Uty bB2422%5  ResetTiming

-VDD and Power-on reset

Tpor Tpor_wait

|

vDD

o
(=)}
<

-
N
<

1

1

1

1

]

1

1

. 1

:

[ I

] 1

] 1

] 1
Vos0% -

' :

1

1

]

I

I

1

1

1

1

]

1

Power-on Reset (POR)
(Low-active)

Int I t
nternal rese 50%

5

*Hardware reset

1
RES# i
1
1

1
Internal reset :
1
1

50%
cs# :

*Ready time needed for Command / Reset

1
1
VDD : 3v

)
1
'
1
1 1
! 50%  ~= cmd

Reset or Command ! A e
: :
1 1
1 1

Temd

ltem Description Min Typ Max Unit

Tpor Power-on Reset Time - - 120 us

Tpor_wait *1 Power-on Reset ready time 200 - - us

Tres# Hardware Reset Time (RSTN pin) 20 - - us

Tes# CS (command) delay to Reset 100 - - us

Temd Command / Reset ready time 2 - - ms
4 Type No. ELWO0804AA

_21_



11-3) BIRON/OFF & —4 > X Power ON/OFF Sequence

EIRONL—4 X Power ON Sequence
VDDERZONL . EEHAHREEHENRE
THETHD,

Power on VDD then wait until VCI becomes stable
within recommended range.

v

INT—F 2y PORAIIMYET,
OLED enters Power-On Reset.

v

VHA, VHCEIRZONL . EEMHELZ B E &
RIZZRESHETHFD,

Power on VHA and VHC, then wait until VHA and
VHC becomes stable in recommended range.

v

1 —]

ICaAYURL P RAEETE (VDDR E A H2msik)
Set Command after 2ms from VDD stable

!

ICORAMIZR R T —2EEAH
Write display data to RAM of Driver IC

v

R ON(aTUR&EE)
Display On(Send Command 5Bh)

EIEOFFY—4 > X Power OFF Sequence

FROFF (I R&EE)
Display Off (Send Command)

v

INRILIRE D=5, 1msfFD,
Wait 1ms until discharge completely.

VHA, VHCERZOFFL . VHA, VHCADDLL T
IZE5FETHFD,

Power off VHA and VHC, then wait until VHA and
VHC become less than VDD.

VDDERZOFF¥ 5%,
Power off VDD.

F LRI VRO BNGS  HEAHET S EABHYETS,

Notice : To protect module , keep Power ON/OFF Sequence & Display ON/OFF Sequence, otherwise module would break down.

| Min:2ms . Min:1ms | . i Min:Oms
Min:Oms ' | : e ———
— > ! : i !
VDD | / | A\
VHA,VHC i / 5 i \ !
VDDON | ! : | VDD OFF
. ! i VHA OFF
VHAON  CS ready \ VHC OFF
VHC ON Display OFF Command

BIRONS— X
Power ON Sequence

_22_

BIROFFL—4 2R
Power OFF Sequence
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12)

YI2bhoxzT7-arvIq =304 Example of Software Configuration
Command Data
T-B-D. | nital setting (RS="L") (RS="H")

Frequency Division Factor 9B h 04 h

INT Signal 42 h

1Timing Period D8 h 03 h 9Ch

Common Mode CAh 00 h

Common Range EO h 00 h 3F h

Blank Mode 96 h 00 h

Blank Period E5h 00 h 28 h

Scan Direction BD h

Horizontal and Vertical Mirror Mode 6A h

Pre-Charge Period C8h 00 h

Pre-Charge Current DO h

Invert Display Brightness 78 h

Gray Scale Mode 30 h

Gray Scale Table (15th level) 28 h 03 h 74 h
(14th level) 03 h 03 h
(13th level) 02 h 99 h
(12th level) 02 h 36 h
(11th level) 01h DC h
(10th level) 01h 89 h
(9th level) 01h 3Eh
(8th level) 00 h FB h
(7th level) 00 h CO h
(6th level) 00 h 8D h
(5th level) 00 h 62 h
(4th level) 00 h 3Eh
(3rd level) 00 h 23 h
(2nd level) 00 h OF h
(1st level) 00 h 03 h

Dot Current B8 h 27 h

Common Shift (CSHF0) D7 h 00 h 00 h
(CSHF1) 00 h 00 h
(CSHF2) 00 h 00 h
(CSHF3) 00 h 00 h

Segment Delay DB h 00 h 00 h

Common Voltage C5h 00 h

External IREF Resistor CDh 01 h

Dummy Line FD h 00 h

Crosstalk Control F1h 00 h 00 h

Display data v

Screen Position(Y) E1h 00 h

00 h
Screen Position(X) E2 h 00 h
Write Position(Y) 80 h 00 h
00 h
Write Position(X) 81h 00 h
Write Return Length 82 h 7F h
) ) 83 h FOh ...

Displayed data (4096byte = 128x64x4bit /8) —Fon

Display ON y

[Display ON/OFF 58 h | |

BNE/AXDEENSDERDF-OIC, BHRIATURE)IL YV 1SN HEEHERLET,
Note) Software refresh in all initial setting is recommended for recovery from the external noise effect.
¥4 Type No. ELWO0804AA
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13) HEfTHl

Connection Example

FPC

l'CS
A

\4

CPU

\4

\AA 4

VDD

R2

R1

-

INT
RES

> cs

RS

SCLK
S

CKSEL

ROSC

IREF

VDD

¥

VHA

R

VHC

VRO

y— 3

PGND

LGND

NC

_24_

1,

NENIN

HLL

1

R1:180KQ, 0.0625W or 0.1W, F(£1%)
R2: 22KQ+1.2KQ, 0.0625W or 0.1W, F(£1%)

C1,C2: 4.7yF,
C3:1yF, 6.3V

50V

C4:0.1uF, 16V

C5: 100pF, 16V

¥4 Type No.
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14) {EREMEEABRSEH  Reliability Test

= HEBEH YT HIEEE
Item Condition Number of samples Description
EREE ERBE 1000 BFRE 5 OOzxHmRTHL
Room Temp. Operation Room Temp. operation, 1000hrs Satisfy D@
BEKRE -40°C RTigk 500 RFfEI*1 5 Q%rimRTHL
Low Temp. Storage -40°C storage, 500hrs*1 Satisfy @
ERENME -40°C BhE 500 RFfEI*1 5 DQEwmRETH_E
Low Temp. Operation -40°C operation, 500hrs*1 Satisfy D@
BRRE +105°C BT 500 BFfE*1 5 QxHRETHIL
High Temp. Storage +105°C storage, 500hrs*1 Satisfy @
= m 2N {E 85°C EjfE 500 BFfE*1 5 DQzEwmRETH_E
High Temp. Operation 85°C operation, 500hrs*1 Satisfy D@
BimEE RE +65°C93% BT/E 500 BRI 5 Q%xHRETHIL
High Temp. High Humid. Storage  |+65°C 93% Storage, 500hrs*1 Satisfy @
=i e 2N AE +65°C93% Ef4E 500 BFfEl*1 5 DQEmRETH_E
High Temp. High Humid. Operation |+65°C 93% Operation, 500hrs*1 Satisfy D@
SBEHA Y IILEME -40°C30Min.~+25°C30Min.~85°C30Min, 5 DEHERTHE
e, 25041 U LM .
Heat Cycle Operation 40°C30Min.~ +25°C30Min.~85°C30Min , Satisfy 12
Operation, 250cycle*1
HEE (KB -40°C30Min.~+105°C30Min, BT, 2504 1 47 JL*1 5 O%BERTHoE
Thermal Shock Storage -40°C30Min.~+105°C30Min, storage, 250cycle*1 Satisfy @
b )] 10~200Hz, 4G, &5 |FFEEE 105, X,Y,Z& 285 fE 5 Q@r#HmBTHIE
—_— Unlighted, 10 ~200Hz frequency, 4G acceleration, .
v
Ibration sweep time cycle 10 minutes, 4 hours in each X, Y, and Satisfy @
Z direction
EHE RANMEE100G, 15 FARFRE6ms, FIRIEKRK 5 Q#EHRI B
XX\Y,Y'\ZZ%& A F3ME .
Shock Unlighted, 100G maximum acceleration, 6ms duration Satisfy @
time, half sine wave, 3 times inin each X, X', Y, Y’, and
Z, Z' direction
i 5 R DA 2B R 5 BN EDREN 55
i | Strenath Refer to Method of Measuring OLED Panel Flexural _é&,
exural Streng Strength Characteristic 25N = Strength of OLED
panel
F o ox1) RHBRERESEIPICTERE,
HERER., kU, HBRENSHE LORIC, BEL/SFKELLGOK S HRER,
Notice: *1) It's executed at the atmosphere of compulsory circulation constant temperature chamber.
There is no condensation in test chamber and at taking out from test chamber.
&4 Type No. ELWO08S04AA
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14) E3EMHEREHE (=)  Reliability Test (continuance)

HIFEEEEQD Criteria®

TEE VHAED0% L ETHBIE

Luminance >50% of initial value

BE WHED+20% URNTHBZE

Chromaticity within +/-20%

REDE g ST A RATEREMT A SERATERDIEE LEAST0% LL ETH D&

Luminance Burn-in - 70% luminance rate of lighting and non-lighting be situated next to.

HIFEEEQ Criteria@

HHe ERKRTGECL

Function without abnormal display

58 EFERALEXELLGLIER. . AN, RUETHISVIEDEREREL
Appearance without abnormal on a practical use (discoloration, deformation, peeling and progressive cracks)

¥4 Type No. ELWO0907AA
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15) SVEREH%E  Appearance Specification

15-1) S ERIRESLM Appearance inspection condition

=~

BREMNZYHS0cmEENI-CEMNS, OLEDRTENDIEE R4S DHEBTHEEBREETS,
CORBEEHICTEHBTELVER (T, AR—UHNBREEGBFEZFIHELRRET S, BRIZTITS,

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.

OLED

BRRERORBREITIEOEY &7 5.
ORITIRE
@HSRT LA, FANERE

lllumination at appearance inspection.
(DLighting Appearance Inspection

(@Appearance Inspection of Cracking/Chipping and Scratch

BERMEODERITTERDOBEY £T 5,
Definition of Defect

RRE  Spot Defect
&

Max. Diameter

CmE
Min.Diameter

V

D: ROFHE, D %)2

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

-27-

#8Bfa  Line Defect

W

20~1001x
1500~50001x

20~100 Ix
1500~5000 Ix

JE4 Type No.
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15-2) S} ERE#  Appearance Specification
ETHEEDOHERELHFBRYEFT -ITEAR LT R TLIEZRRBLHET B,
The OLED display is judged good when all of criteria and permissible number are satisfied.

Z Dith s ER

General Appearance

HREFTREE L DI

Pretermission when no influence on Display function.

SES FIEHEE
HE .
Content Description
JEBUT FERR - FEBENARIL KR LGSR 0
Non-lighting Non-display and non-operation panel Non-lighting panel
En  BRERNOIIPHRXER D01 NG|
FORETIZEDENR Pretermissi
B BRACHZEESY reremission
=R CERYAY ) = 0.1<D=0.15 3@
Point defect Black spot by scorch of foreign bodies in 3 piaces
pixel and light emission element.
White spot that shine more brightly than 0.15<D 0
it surroundings.
Al P ==
4 RRET. SSIELBER |00 X
[} Black line by Light emitting element and o
dust. Pretermission
g L<2.0 B> 0.05<W<0.10 [3{&
‘% fﬁ L=2.0and 0.05<W =0.10 3 pieces
5 ack line
3 2.0<L B2 0.05(H Xix |0
§' 0. 10<W
2.0<L and 0.05<W or 0.10<W
T4 VR PEER (RAATERFICH DIEHR) 0 X
Line defect Bright Line when all display off 0 line
B (2RITHFICHDER) 0 X
Black Line when all display on 0 line
va)vy BEIRKRTEHE TEHEDRLTEIE 50%KiH
Shrinkage Shrinkage of Pixel active area Lighting Area of pixel < 50%
2 Z:Fﬁﬁ
ﬁ EREHET E#Zl (R R HE) D<0.2 pretermission
W 2H5AER. | orice 0 REURETRARMEFE
ot ﬁmﬁ:\:xf £ E4%)  Scratch, (Point defect) D=0.2 0 Pretermission if it can remove by
g> dSC raltch ’ Fr’famcle on Particle on display cleaning.
g |dispiay suriace surfacein active NG
g area X #=0.2 g
3 Scratch pretermission
Z W>0.2 0
=l
=4
g

-28 -
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15-2) SVEREH#E (f5E)  Appearance Specification(Continued)

@I LAy (EEEMED)  Glass Chips (Assembly Side)

-a = 3.0mm S 1R
b = 0.5mm Sealing / IZI
¢ = 0.7mm(# S X[EH Thickness of Glass Panel)

- {8% : [ Allowed Number of Defects : No limitation. [
EEE

Assembly Side

HSR 782U Glass Panel

@7 L A4 (RREME)  Glass Chips (Display Side) (1 )=REDE Display side edges

i SREHOER  Display side edges “— |£|
a = 5. 0mm HS5R 784U Glass Panel
b = 1.0mm SRE
o — . 7~
¢ = 0.7mm (575 REH Thickness of Glass Panel)

Display Side
- A% - R Allowed Number of Defects : No Limitation.

#f1E 4R Sealing Plate

(i )R FEAER Display side comers

(i) R--EFHER  Display side corners
a+b = 5 0mm $IZ R 782 )L Glass Panel
¢ = 0.7mm(# S R[EH Thickness of Glass Panel) RE

) s Display Side
- {E% : AR Allowed Number of Defects : No Limitation.

—

$f1E 4R Sealing Plate III

(=]

@I LA4 (H1E#RAD)  Glass Chips (Sealing Plate Side)

i ) $HiEHRIDER  Sealing plate side edges

(i) 1EARTER Sealing plate side edges

a = 5 0mm
b < 1.5mn AR
R Sealing
¢ = 0.7mm (7575 X[EH Thickness of Glass Panel) Plate
- {E%% : AF  Allowed Number of Defects : No Limitation. EI
//
| 527 3% )L Glass Panel

i ) #uk EB  Sealing plate side corners

-a+b = 5 Omm

- ¢ = 0.7mm(# 5 REH Thickness of Glass Panel)

- %% : F  Allowed Number of Defects : No Limitation.

(i ) IEHRAEER Sealing plate side comers

ES Rl
Sealing
Plate

7
| HS5 R84 )L Glass Panel ’

e L]

JE4 Type No. ELWO0S04AA
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16) #EE - BERIEAZE  Method of Measuring Luminance and Chromaticity

RTEICKHLEEAMR HND, FTIUHOEEMBN-T (FEAYFAYFLUXAL-6)FE) (2&Y
AEZT5. (THSR)

Luminance and chromaticity are measured with a luminance colorimeter BM-7 (TOPCON corp.) with attachment lens (AL-6)
at perpendicular angle to OLED display. (See Figure below)

1B - B SR OB B4 £ LT

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

BEBEBRIEAE Outline of method of measuring luminance and chromaticity

.

B - Ve P RYF AT
Luminance colorimeter ‘ Attachment lens
BMELFRTLA

OLED display 7'y
52mm~67mm
<

FRE Display side

Ll

|
!

_._._.H__! ..... [ Bepen
|

BEAEA2° ICTAET S,
Luminance is measured in 2-degree
measuring field.

4 Type No. ELWOS04AA

-30-



17) RRxILIIFHBIEAZE  Method of Measuring OLED Panel Flexural Strength Characteristic

HIEREZTIZL, "NRIILEEY b D, RRTUTHRRICOTNImmOEBERIZ & Y 1mm/F LT OMERE
THREZMA. NRHHIRT BEZ T+ —RT—UTRES B,

Placing a OLED panel with the sealing plate side down, exerting the load on the center of display side with the metal ball(®11mm)
at a constant speed( =1mm/s), and measure the strength with the digital force gauge when the OLED panel cracks.

< BEERE Outline figure >

RRTTHR

Center of Active area

TOBNITA—RT—2
Digital force gauge

BITE /SR
OLED Panel

3.0x=0.1mm : | 3.0x0.1mm

A 4

4 Type No. ELWOS04AA
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18) % & 5 ~NJL  Packing and Label
18-1) #RE@AZHEE  Packing form

~L—HEAHER

A Pile of Trays

* WS L— = RK30E
Products = Max. 30 Layers

* ZhL— = ERIE
Buffer = Top 1 Layer

@ PriEHEMIE R
Moisture Barrier Bag

;< Packing for
Preventing Static Electricity

FLIRH] (MED)

Desiccant (Inside)

FHEHLETT /Ny F A%
67 Air-Pack Packing for
Preventing Static Electricity

-

BAR—ILT—2 A%
<HBREYW>
Corrugated Box Packing
<Small Freight>

BES NIV
Package Label

BEET
Affix usually

=

BR—LExry T
Corrugated Cap

7 Bk
y Small Freights
* Faf = 1~18%

—FF F T No. of Box = 1~18
* BRE = 1~3B%
= = H No. of Pile = 1~3
1= = =

m
1]
n

| BAR—ILR)—T
Corrugated Sleeve

BR—ILSLwy b
Corrugated Pal let

————p————— WAL
PD Label

PP/ R#ROAFIF
PP-Band Tying

NESNL
Exterior Label

AEYOHTERRERNER
Shipping Figure of Assembled Freight

Il

1. BAEY BRBAHDISE
Case of Small Freight 3 Piles

* EEEYMY A X (BEE)
Size of Assembled Freight (Typical)
= 837W x 787D x 669H (mm)

2. BIARY 2BBHDEHE
Case of Small Freight 2 Piles

* EEEYMY A X (BEE)
Size of Assembled Freight (Typical)
= 837W x 787D x 489H (mm)

BIAEY 1BBADGE
Case of Small Freight 1 Pile

* REEYY 1 X (8E1E)
Size of Assembled Freight(Typical)
= 837W x 787D x 309H (mm)

4 Type No.

ELWO0804AA
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18)BE L SAJL (HZE)  Packing and Label (continuance)
18-2) H&EZES  Production Number
RO Oy kNo. IZDWTIE, TREFET 5,
The production number for the OLED deisplay is as following.
5 Example :  17F021022

EENo.*' 901748 g2 g EENo.®  EiRNo.
Control No."" 2017 Month2 Date Control No.® Substrate No."

T BHEEFESERT (1XIF2) .

note *1)Futaba Mobile Display control number(1 or 2)
*2) ADRERISRIEITERDEY .
*2)Month of manufacture and Mark

EE) A B C D E F G H J K L M
Mark
A 1R | 2R | 3B | 48 | 58 | 6A 1R 8A | 9A | 10A [ 11A | 12R
Month | January | February| March April May June July August |Septembeq October [November|December]
*3) BUEEESERT,
*3)Futaba Mobile Display control number
*4) 001 & V) &,

*4)Serial numbers(001 ~)

18-3) MESRIL, HES AL Inner Package Label, Outer Package Label
REFEZNIL : EIA-C3T5 X)L
NEFESAIL . BRESAS AL
Inner package label: EIAJ-C3 label
Outer package label: Label for the outside of Japan

18-4) #RBHEMA Y  Package product quantity
FL—A Y%L : 20pcs
BEAEYMDAY %k : 600pcs  (20pcs x 30 k L—)
Tray quantity : 20pcs / tray
Small freight : 600pcs (20pcs % 30 trays)

¥4 Type No. ELWO0804AA
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19) HRREEHLEREHRM  Recommended Storage Condition and Storage Period
REEHEIZ. BE . -5°C~ +35°C. /EE RH65% LT,
ESBX. BATOAHS LB SLEWMERICT, BHBERESICANIZKETREDNI &,
BL. HIRESMERE-FNTRRELTHICLLEE - EEFHORBITHET 5 (MM@EEER,
RREICOYEZEY (RETAILLDOHER) BPHIGEEETILI—ILRBRTSEM>THEADI &,
BEREEATRIEINALAOFERAZHET S,

REEHRIF. BHHFRAKLVI2EALET S,
BHBZICTEENRELEBE, KRB 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 12 months after shipping date.

In case failure display found , that will be replaced.

20) ER#kUVEEZEIE  Handling Notes

1L HASABERTIDTEELZAZMAKRNC E, Ff=. FPCHAICEEBLZAZMAKRNI &,
BEEAEDFH. RU., A FEEORIE, dDRBAIHELNEDLEVELS CEELZSBELLET,
BELGERELNMDBE. REEDHSADEMICLLINEBOBELPHIETS RDORBEICELIZEELAHY F9 .
HIFEIE, EEMREICHR] . BEERE LTHRERLETS,

2 RFAEBOTHNI L, RTEICKERKELGZETRALZNI &,

SET - BBEEZAMILTARTILAIIERALENI &,

4 BHELWIEETIIHBMELER ( 1.5 kQ, 100 pF ) T 2kVElE . MMERE& ( 0 Q, 200 pF )T
200 VRLE TF, BHESHEOESALBETRYHRLOI &,

5. i RAER. BEESRETHEL ERIITEENNFERIL. BEHIVITIREALES,

6. EJRON/OFF o —4 V> X, RRON/OFF L —4 U RIZHEDHHEWNMEES . BRAKRET 2ELNHYET,

1 ESAECERIBOMUTOENEZECRE~AORBHRZIEEZ2LELSCEIIENHY FET,

1. Don't apply excessive stress to the OLED display because it is the glass product.
Also, do not apply excessive stress to the FPC part.
Panel fixation design and panel assembly process should be that the load to central area is avoided the concentration.
If the excessive load is inputted, the failure may occur by the internal contact of display side glass and rear side glass or sealing glass peeling.
Sealing area has the better load bearing. And it is recommended as a fixation point.

2. Do not damage the display side. Do not touch directly by the finger etc. on the display side.

3. Do not use fallen or struck OLED display .

4. The static electricity destruction voltage is 2kV or more in HBM test (1.5 kQ,100 pF) and 200V or more in MM test (0 Q,200 pF),
Handle the OLED display under the managed condition of electricity.

5. To use over absolute maximum ratings and ranges of the operation power-supply voltage causes break and burning.

6. Keep 8) Power ON/OFF and Display ON/OFF Sequence, otherwise OLED display would break down.

7.The long exposure to the environment including sunshine and the ultraviolet rays of wavelength 380 nm or less

might be deteriorated of the characteristic.

JE4 Type No. ELWO0804AA
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20) ER#kULVEESEIE (H5Z)  Handling Notes (continuance)
8 AMELT A R T LA DBREHLEDE. HERICERBERNRNZORICERGIRERERTIEEHELET,
FAEBEILT A RATLSEXEEEBICBEVANRSVERERLETOT. ERFIBREBOETHELE
IZIE. SORNRAVERERIGUVELIICLTLEEELY,
9. BHELT « R T LA DFEBIFEF TS,
10. ICEBAEA~NDEKIER. RU. ICCRAFOAEMA DI EERITTLIESLY,

8.The current limitation circuit is recommended to be installed so that the overcurrent should not flow to the VCC power supply to
prevent the burning of the OLED display.
The OLED display feeds very short spike current at each scanning, so do not feed this spike current into the current detection
part of the current limitation circuit.

9. Do not be condensing of OLED display.

10. Do not connect any circuits to the metal surface of IC. Do not apply external force to the cover.

21) EEIE Agreement Matter
AFEICRERTE LGS, WEORLREFROEES. SWVEF-LRENKRE LIGEICE. A
BLEBABORADELEVWZLYRHEZL > THRRIZH-H5IDELFET, FRAKHOERILTICH
BOEEZRETHHEEEENRELLEICLYVAZRORELZIT>3DELFET,
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.
MXEEXDABITEVEWDELIGEF. IXOABIEBEINDSGLDELET,
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation
overrides the English one.

22) JREEE Country of Origin
hE
HSa—F : 8531.80-000
China
HS code: 8531.80-000

23) AE£E#LE  Production Site

BARUHE
Japan and China

¥4 Type No. ELWO0804AA
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24)

HEEFEZE  Notes

AEFECRBOBERE, —MREFHF AVHER, BEKSE. RERHF. 7I2—A UMK, o
VEI—ZHE. A=V FILER. BB, FHRRESE. EXAORy b ITRARENGRRTE
AdEh, £, SZ—REFHSEN. BEORE. FAAETHVOLONSIELEZERLTEYET,
SELCREMOERENIDEL SN, FLEHBORE, RIE, FEEGHVANDEG. SEOHE
FITBRBFZREIERNLHY . L LIBHESMTENERLELIBNOHLHLUTORARE (LUTHER
®) ~ADOEAME, MERE, REZRIATHILOTEHY FEA,
AEHEOHE, FHEZHBR. FREABRERARICHERSINEZEICLIYREELLBEFCOLTIE.
TOERZAVIREIOTCITREVET,

AEHREOHE., FHZEA. FLEIBEARTOERAZFESATLLGE. BMICEHEOFET
CHERCEED, BESETORARICEDLE., FEEREB/BOLREFHOLERIZOVTHESETL
&%,

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. FHikHR Aerospace/Aviation equipment

QXA (FH. M%) Transportation equipment (electric trains, ships, etc.)
QEZAMSE Medical equipment

@ EH1H AR Power-generation control equipment
ORFHEERMEE Atomic energy-related equipment

©iBE#S Seabed equipment

@33 1B A8 B il fEn s 2R Transportation control equipment

@1 H£ DBV ERLIEE S Public information-processing equipment
OFEEMAKSE Military equipment

OFBRAM. RS Electric heating apparatus, burning equipment
RE. BhILHkaR Disaster prevention/crime prevention equipment
ORERLEE Safety equipment

B OMIFERAREEDHONDAE Other applications that are not considered general-purpose applications

HBE. REREERTIHMBORTICH->TIE., BHREFOERAAES & CEBKZRICHE C-RER -
EEOHEROCNY I Ty TRIBEHRITEIELTIIZEL,

When designing your equipment even for general-purpose applications, you are kindly requested to take into

consideration securing protection circuit/device or providing backup circuits in your equipment.

¥4 Type No. ELWO0804AA
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OUTER DIMENSION

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

BERL KR (5 : 1)
B-Portion Magnified Drawing(5:1)

24. 650 5
§ (0.5) 23. 65x0.5
< 2.7 (19.33)
SIZ 3. 1x02 18. 5340 02
< o _
s ® uél g 3 Pg.gf??% 0. 026
S| o NT G —
=& | (9)
oo m ] " —~ B
So ) | | |':\ SBL 7
I = lA\,\i 8T T 4L Ls \/
o oy Z —— Tab Film i
o - | o 11.5+03 !
\\
i | k
FRITY 7T (128x64 F v 1) | S
Active Area(128x64dots) ‘ i A
| b
Ea—a > Ty 7 GMREEERBRL 2
Viewing Area(Applied Area of ‘ <
Appearance Specifications) I RS AR Y 4 1B
E N ey e | M; — N 2Ea—A25TI7
1) FPCER/ RS — > B2 IcBS S . Pini Pinz2 NEONSCE,
2) ASRNRLEHEBZHEVI L, 2) AS RIS ZE
eI i S . (i}h‘:t‘.'éﬁi!,\:to
FPC_E (X5 R /84 JLESERA 2. OMax. T Circular Polarizer
Resin on Display Side 11.5+0.05 (BIOIER) 1) Viewing area mgst
1) Wiring patterns on FPC must be covered (No Coverlay Area) be covered entirely.
Wwith resin entirely. 2) Circular polarizer
2) The thickness must be lower than must not be pasted out
the thickness of glass panel. of glass panel outline.
Applied Permissible Area
Up to 2.0 length from the edge of
glass panel on FPC.
RET 1L L
— Protective N
) (0. 145) Film - \ INREIEHR
— (HSR)
(0.119) i
] = (0. 026) MR AR Sealing Glass
1 GYaI — — Circular / N e
2 Polarizer f 1F E AR
— | # Resin on
oyo H ; ;
==y ! 55 28R /,/ g_/Seallng Side
] Glass Panel
% IC
_J e
) = Resin on
= Display Side FPC
= L
— -37-

1.696=0.17

* REIAIWLEFT
* Except for Protective Film

(0.276)

0.7

0.72)

0.3+0.03

24.65°0 3

(13.03)

(5. 81)

14.89+0.15
(15. 87)

:

b

2

R A

N

3

2. OMax.

T e skkkekkekokek - —

5.5+0.5
(#H5EMR)
(Stiffener)

CEiFH --- FPCH Y BhIFRIBEF A&
1) HSRNRRIVEHERM 53, 0LLE,
2) tHsARImER A 53. 0Lk,

FPCHT U Bh IT R F A& H
R=0.38

C Limit --- Applied Permissive Area

of FPC Bending Location
1) 3.0 length or more over
from the edge of glass panel.
2) 3.0 length or more over
from the edge of stiffener.

Applied Permissive Bending Radius

It must be 0.38 or more over.

(1.2

£ 1F E s AR Z  Ei B
1) BROFETLIIVTHEDATNSZ L,
2) BHIEOESIT/MRHIER (HFSR)ESKYVIENZ &,
3) ICEEMABHONTNSZ &,
BE M R
1) ASRNRRI . AHSRIARIVIHEE T,
2) IMREHIER (H S R) - IMREIER (H S X)) BIEE T,
3) FPC: HS R/ \x)LimER A 52. OMax. £ T,
Resin on Sealing Side
1) Wiring patterns on glass panel must
be covered with resin entirely.
2) The thickness must be lower than
the height of sealing glass.
3) IC back surface must be covered with
resin entirely.
Applied Permissible Area
1) Up to edges of glass panel.
2) Up to sides of sealing glass.
3) Up to 2.0 length from the edge of
glass panel on FPC.

HNEBSMNFHE

1) FPCOVSIEHHE ST TELNT &,

2) MFEARIEFELATET S,

Printed Location of Manufacturing No.
1) It must be printed within FPC.

2) Reversing printing is acceptable.

BEART S 969221 —X 2248 A ) VEFIE ()

Accommodated Gonnector :

SERIES 9692 22Pins IRISO ELECTRONIGCS CO., LTD.

ELWOB04AA

Scale 1/1




