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¥4 Type No. ELW3601AAR AL TR

1. SCOPE & 3 fiti [
ZOHAREIL, WEE T TERASHAMA T Z0LEDE LW THETS,
This specification applies to OLED products by Futaba Corporation.

2. —{%HITE GENERAL SPECIFICATIONS
21 BITEA LY 2 - ABUNICIREEXG S YIS EEIN b 0s T3,
When there is no return within two months from the date of the issue, this specification will be recognized as granted.
22 AHROBEIZRRB AL LIGE1T, mEBR#RO LLEEE 00075,
Any doubtful standards found in this specification should be clarified upon mutual agreement by both parties.
23 R OB E LA OBBEAE U5 AL, MBSO EAEE L LDET 5,
Any problems occurring outside the standards of this specification should be solved upon mutual agreement
by both parties.
24 [RE RATLEIZIIGT, WEHR#ED LR ET 200875,
Limited samples should be provided upon mutual agreement by both parties when necessary.
25 ZOWEIX LA THAS, BT ERLICETESNLZ 0BT,
This specification is subject to change without notice, because this product is a general - purpose.
26 feismy M R i A EE IR BN U CRIEL 7\ S A Rcié ooy BLAETIZEE AN T FR T 2b a5,
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.
27 AHHRFIT, ALY B my MR IR SN2 A J0EF L ERICA N EEIET 200815,
The specification terminates 1 year after the month following the last lot delivery.
2.8 I AGELHEERBUCMFM OB P ELIIGS . BARERAEAELLLTHERTA,
Any mis-interpretation of this specification between English and Japanese expression must be solved
by using superiority of Japanese cne.

3 aE A
B RIEB AT, SRl TAAT VAT EDO TR
Major defect : Display functional failure such as non light-on , line defects.
BITREEEAA BEE. MEFE5NLE, KROBIAERICEEZFEOEFEEINEHO
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 if # AQL = 0.4%

4. BE~ORY#HA Efforts on Environment
41 RBRIE/NOS 1) —, RoHS, REACH H S8 S TF,
42BEFENR, EIETEIRBICHEBLLME. SHEERALTRYET,
FRRRATNEHSIRELETERAZINSZLEHUERA,
43 RESFYHIEEMICEEINTOET.
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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BWMELT AAT LA AN
OLED DISPLAY SPECIFICATION

4 Type No. ELW3601AAR

1) 1A Application

AEHBIFHEELT + R 7L AELW3G01AARICER T 5.
The specifications are applied to OLED display ELW3601AAR.

MR 7 THERA S
TART LA HE Ry —
Display Business Center
FUTABA corroraTiON

ltem Specification
EHH 256 x 64
Resolution
EREYF 0.342 x 0.333 mm
Pixel Pitch
TOT4FINT 87.528 x 21.288 mm
Active Area
HIAHAX 94.70 x 30.80 mm
Glass Size
IC SSD1322
HABE =h=)
Color White
T 16
Gray Scale
1B 140 cdim?
Luminance
PR AR Y
Circular Polarizer (CPL) With CPL
ERE) A& A icd ML
Drive Method Passive Matrix
AB—T—A Serial
Interface
Fa—T1—t 1i64
Duty Cycle
BREE 17.0V/28V
Power-Supply Voltage
= 8.8g
Mass

3) A& Purpose
RA#E

Consumer equipment




4) FHRERRE
FAHFETRBICEHOEVES.

Measurements are done under normal condition unless otherwise specified.

Normal Condition

5) BRAFME  Electric Characteristics

RICHRELFEEAEOEEERTZIHDET 3.

BB Temperature 23+3°C
JEEE Humidity 45+15%
OLEDBRENE/EERE OLED drive power supply voltage (VCC) 17.00.1v
02y S BIREBE  Logic power supply voltage (VCI) 2.8+0.05V
5-1) #ExERAEE  Absolute Maximum Rating
[tem Symbol Min. Max. Unit
OLEDER BN EBIR £ vVCcC 05 19.0 V
OLED drive power supply voltage
oYy o BRFEERE VCl 03 4.0 v
Logic power supply voltage
A5 —Fr)aTy o BREE VDDIO 0.3 VCI V
Internal logic power supply voltage
ESANBE Vi -0.3 VDDIO+0.3 V
Signal input voltage
i Topr 20 +75 °c
Operating temperature '
ErERE Tstg -40 +85 °c
Storage temperature
Notice: *1) #5827 =%, *1) No Condensation
5-2) #IEENMERM  Recommended Operation Condition
ltem Symboel Min. Typ. Max. Unit
OLEDEFEEREE VCC 16.0 17.0 18.0 V
OLED drive power supply voltage
NowOBRERE VCI 26 28 35 V
Logic power supply voltage
AvA—F LAy ERERE | vDDIO 28 28 VCI Vv
Internal logic power supply voltage
ESANERE ViH 0.8vVDDIO — VDDIO v
Signal input voltage Vil 0 — 0.2vDDIo" v
iE ) HREBERG LI, EEY/ RELHEEFRTE D 25H,
TROBENTEALTTZ0,
Notice : *1) Recommended Operating Condition ; Quality and Reliability can be kept whthin this condition.
This product should be used within this condition.
W4 Type No.  ELWB3B01AAR




5-3) JEEEA  Current Consumption
5-3-1)  OLEDBREHYEEREER VCC Current Consumption

IEH i2e BT = Typ. | Max. | Bify
Item Symbol Lighting pattern Unit
OLEDER B BB B 140cdim’ | AIPixelsOn | 645 | 740 [ ma
: IcC
OLED Drive Power Supply Current All Pixels Off 6200 | 700.0 HA

5-3-2) B2 v S EREFR  VCI Current Consumption

IEE k=1 =B SAYe L) Typ. Max. =R v

Item Symbol Lighting pattern Unit
OSBRSS i 140cd/m? All Pixels On 130.0 | 160.0 i
Logic Power Supply Current All Pixels OFf 125.0 | 150.0 H

5-3-3) R U NNABIREEH  stand-by Current Consumption

I5E =] BT/ e— Typ. Max. | BEfi
Item Symbol Lighting pattern Unit
Stand-by Current(VCC) ISCC Display Off - 10
Stand-by Current(VCI) ISDD (Send Command AER) - 10 A

6] YE4EME  Optical Characteristics
6-1) ¥EEE / &  Luminance / Chromaticity

ltem Condition Min. Typ. Max. Unit
& x Chromaticity x All Pixels On 0.27 0.32 037
&% v Chromaticity y All Pixels On 0.29 0.34 0.39
¥R Luminance All Pixels On 105 140 175 | cdim?
k3 AR Contrast N 10,000
NRILRBES * 0 . 20 %
Luminance Distribution

E HIEQUITIEZD X FSR ML =2RITIEE ./ £IETIRE
R)VAEME 3= (FRO~@)

Notice;  *1)Contrast ratio of display all pixels on in a dark room = Display All Pixels On / Display All Pixels Off
*2)Measuring Point : 3 Points ((D~@)

@ INFILPIEEE S FR= (1- (Lmin/Lmax) ) X 100%
Luminance Distribution=(1-(Lmin/Lmax)) X 100 %

@

@
L

4 Type No.  ELW3G0IAAR




6-2) HERfESEdn

Lifetime Expectancy

I5H Lol L LHEE S

ltem Operating Condition Lifetime Expectancy "
ZEESSH 4) IRGEER O ERAERAE, 9) AR OREME, 60,000%5 ] AT ENE TR, FEEEIZ6-1)FCERD
Room Temp. SATEI0%Y BT BB TIROSSLU L THSE
Operating Normal condition defined as 4), Set min luminance which described| After operationg for 60,000hrs, Luminance should be
Lifetime in 9), Lighting Rate: 30% ', and Continuous Cperation at least 50% of the min luminance which written in 6-1).
ZiRrEEFG BIFRD505HHENFRE X N 5 i)

Room Temp. ATEECEEDREEIRAE, TR AR THE

Storage Normal condition defined as 4), Storage. 50% Pixels shrinkage time.

Lifetime Tyears after delivering.

=

) BiSHFHLE. RERFTHEALABAICHBTE2EGTHY., RIETHHOTEHYEEA.
¥2) RITEIRLIE, 154 B6ERPOINOERERITEEDZHDLT S,
SO, &R OEFRE R OEBFE IS LEFHLTO%ORMEZTRITLTNED LT S,

Notice:

*1) Lifetime Expectancy is not guaranteed one but expected lifetime in normal cendition.

*2) Pixels of 30% in cone line 256 pixels are light.

In this case each pixels lights for average time of 30% of display drive time.

WP EE

*Storage Lifetime Definition

#NHERIRAE Inttial status

FFp B Z R End of Life Time

6-3) BEEREL  Gray Scale

P ER &
Gray Scale

16

7) ACHEME  AC Characteristics

-1 7L —ABFE#H  FrameRate
Min: 100Hz

4 Type No.
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7-2) MCUA >»#—7 = —2 MCU Interface Characteristics
7-2-1) 4 SUFN A8 —Tx—R L35

4-wire Serial Interface Timing Characteristics

s INT A=A Min Typ Max Unit
symbol Parameter
teycle Clock Cycle Time 300 ns
tas Address Setup Time 15 - ns
tan Address Hold Time 25 ns
fcss Chip Select Setup Time 20 ns
tesH Chip Select Hold Time to Read Signal 10 ns
tosw Write Data Setup Time 15 - ns
toHw Write Data Hold Time 20 ns
towke Clock Low Time 25 ns
toLkH Clock High Time 40 - ns
R Rise Time - 15 ns
tr Fall Time 15 ns
‘ B!
DC# | ><
X tas JE tax |
& < T ‘5 ! i Teen
CS# \L | /
[ i 3 L torne
SCLK = - ___’/ ts \_
| tosw tpHw
SDIN ><t Valid Data
)
\
CS#
SCLK U O O D A
SDIN ps > s E
B4 Type No. ELW3601AAR




7-2-2) 3% UTIN A2F—T1—R 424 3-wie Serial Interface Timing Characteristics

s INTA—4 Min Typ Max Unit
symbol Parameter
teycle Clock Cycle Time 300 - - ns
tcss Chip Select Setup Time 20 - - ns
tcsH Chip Select Hold Time to Read Signal 25 - - ns
tosw Write Data Setup Time 15 - - ns
toHw Write Data Hold Time 20 - - ns
ok Clock Low Time 25 - ns
toLkn Clock High Time 25 - - ns
tR Rise Time - - 15 ns
tF Fall Time - - 15 ns

tess . ooy
CS# T _
tovars BRI = S—
t teren
cIxL 2] >
SCLK / : \_
— =
tosw t
> ¢ DEW
SDIN Valid Data ,><
CS#

SCLK | Lf LfLfLfLfLfLf 1 f

SDIN

T4 Type No. ELW3601AAR




7-3) #IiE4+#% Control Specification
7-3) AR R Fa—4—EA28—TJx—2A Command Decoder and Interface

RED2—ILIE. DCHEUI IR TEAANINE T2 T —20 v/ R EHIIRLET .,
DCHE U MHIGHD B, T—5/ XA A B & F—R L #|BrEL. Graphic Display Data RAM (GDDRAM)
[CRERAHETIET.
DCHE U ILOWDBS, T—2/ YA A hlFav o Rediah, Fa—FgIcgavor-LUR4A
[CEBEFRAHSINET.
This module determines whether the input data is interpreted as data or command.
Datais interpreted based upon the input of the DC# pin.
If DC# pin is HIGH, D[7:0] is interpreted as display data written to Graphic Display Data RAM (GDDRAM).
Ifitis LOW, the input at D[7:0] is interpreted as a command.

Then data input will be decoded and written to the corresponding command register.

fZ4h Tvpe No. ELW3601AAR




7-3-2) LTI AL B—Tx—REIR (4HRSPI)  Serial interface selection (4-wire SPI)
PR T NAE—Tz—RIF, LYTILIO9Y: SCLK, LT ILTF—4: SDIN, DCH, CSED4D D TR T 5,
HRSPIE—FTIE, DO 3RF(LSCLKEL T, D1#EF ILSDINEL TEIC,

The 4-wire serial interface consists of serial clock: SCLK, serial data: SDIN, DC#, CS#. In 4-wire SPI mode,
D0 acts as SCLK, D1 acts as SDIN,

Function CS# DC# DO E

Write command L L 1 () HIFES L HIGHEET S

Write data L H 1 Q) LIZIESALOWEEKRT D
Note

(1) H stands for HIGH in signal
(2) L stands for LOW in signal

SDINIZD7, D6, ... DODIEFEIZSCLKD L LY Ty P TEE WL TR U RE—ALLTRENET
DCHIE DD YRV IBITHL TV TENET . VTP REAO T —5/ A MEGDDRAME = [
RLYRY TP IZEERAFIFES .

ARVELTUREAN VT ILE—FIZBVTIE, BERAABEOHHRTSNET.,

SDIN is shifted into an 8-bit shift register on every rising edge of SCLK in the order of D7, D6, ... DO.
DCH# is sampled on every eighth clock and the data byte in the shift register is written to the Graphic Display Data
RAM (GDDRAM) or command register in the same clock.

Under serial mode, only write cperations are allowed.

7-3-3) LT IALB—TT—ZE R (3#RSPI)  Serial interface selection (3-wire SPI)
MR T IALA—D—RIE, LT IIL209%5: SCLK, LT ILT—%5: SDIN, CSHEDI DD CHELT 5.
3HRSPIE—FTIL., DO 3#HF (XSCLKEL THHE, D1ERF (XSDINEL TS,
DCHE U ERALER AN MRV IT LAV E—Dz— ARG RL—Lav EUET,
DCEYHM(LUT LT —EOBMDE vb) DBEIZEY ., EIHEbyes DT —4E T4 R T LA T—45RAM
(DC bit= Y~NEBEALOA, ATUEL T AZDC bit= 0)~EEZALDMRELET,
DC Ewh& D7 ~ DODEIE whE. =2 RAIZENTE DD IOUIEIZ, TEHTNRBEINET,
VT ILE—RIZEWTIE. BEZAABEDAHFATSNET,

The 3-wire serial interface consists of serial clock SCLK, serial data SDIN and CS#.

In 3-wire SPI mcde, DO acts as SCLK, D1 acts as SDIN.

The operation is similar to 4-wire serial interface while DC# pin is not usad. There are altogether 9-bits will
be shifted into the shift register on every ninth clock in sequence: DC bit, D7 to DO bit. The DC bit (first

bit of the sequential data) will determine the following data byte in the shift register is written to the Display
Data RAM (DC bit = 1) or the command register (DC bit = 0). Under serial mode, only write operations

are allowed.

Function CS# DC# DO i
Write command L Tie LOW 1 (M LIFESHLOWEERT S
Write data L |TieLOW 1 Note

(1) L stands for LOW in signal

4 Type No. ELW3B01AAR




8) BIRON/OFFL — 4 > X & RRON/OFF,—4 > & Power ON/OFF sequence & Display ON/OFF sequence

Power CON sequence Power OFF sequence
VOIBIREONL . BEA MR T (RN T ?3 L.
MDA DR EA0% LU D E S =
RISET HETHD, (Send command AEh)
Power on VCI .

Wait until VCI rises to range of recommended
operating condition and within v

+10% of setting voltage.

INRILEEBO0H. ImsfF 2.
Wait 1ms until discharge completely.

52, (10)
Wait until internal power (VDD) become stable.
Waiting time: Min 300ms(t0)

MEREE (VOD)AR T B ET00ms Ll b l

VCCEIREOFFL. VCCAVCI TIZHEAE
i T2,
Power off VCC.
18— 1)y (RSTBE »ELowl =B Wait until VCC falls less than VCI.
kL= ICHighlz v b9 3)
LowB [#):Min 100ps( t1 ) l
Power on reset RSTB pin LOW and then HIGH

Low time: Min 100ps(t1) VCIEREOFF 5,
Power off VCI.

Y

ICav U RLYU R ATREM
Set command register of IC *1

!

ICORAMIZER R T —4BERAH"2
Write display data to RAM of IC *2

h 4

VCCEIREONL, BEAHETH (EEEM
THOREESSDIREN10%UADEE
BERICETHETHED,

Power on VCC, wait until VCC rises to range of

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

!

R ON
(2= F AFhELE)
Display on
(Send command AFh)

E
1) YVZrOZF -7 40 -3 BB
1) EowINT—FREFRER
LRI URICHDIEIMES, BRIMETSIENBUET,
Notice:
*1): Refer to Example of Software Configuration
*2): Refer to Pixel Data Output Mode

Keep above mentioned sequence, otherwise OLED display will break down.

24 Type No.  ELW3B01AAR
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8) BIRON/OFF —4o » XA &FRRON/OFFr —4 > R (i &)
Power ON/OFF sequence & Display ON/OFF sequence (Continued)

' | RES#Hgh | pieo : i
velon | 9 VCC . Display On  Display Sgc o Vel of
RES# Low :
Power ON sequence Power OFF sequence

H4 Type No. ELW3B01AAR




9) V2T - AX 74— a2

Example of Software Configuration

A SR LEEERE C1h, BCh
Set contrast control

4 A MRE-MAPZEER ACh, 04h, 11h
Set segment re-map

RTMB A EBRE A1h, 00h
Set display start line

"RA 7€y FERE A2h, 00h
Set display offset

BERRE—-FICHRE Agh

Set normal display mode

MUX Ratio% 5% E CAh, 3Fh
Set MUX ratio

RAZ—A2 R MHEERE C7h, OFh
Master contrast current control

MEMERESE— FICERE ABh, 01h
Set enable internal VDD regulator mode

Phasel,Phase2dd 7 = — AR &R B1h, 32h
Set phase length of phase1, phase2

SR & RIRRIRHERE B3h, 51h
Set ratio of dividing frequency & oscillation frequency

VSLE— FE&E B4h, AOh, B5h
Set VSL mode

LA RAT=ITF=TILERE ) BSh

Set gray scale table  *1)

FUFr—JBaER BBh, 17h
Set pre-charge voltage

VeomhBAI % 52 E BEh, 07h

Set voltage VCOMH

T—OBEABNSATFLRAER 15h, 1Ch, 5Bh
Set column address

F—oEERAZODT FLAERE 75h, 00h, 3Fh

Set row address

T L—RTr— VEREIZBRETEHRIE-) FL—RSr—ILBEESRBOE,

*1) Refer to 9-1) Grayscale setting for how to set the grayscale arbitrarily.

4 Type No.
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9-1)

9-1)

O —7—)LERE Gray Scale Setting

ENRFNDT V=T =) ET 74 b REELITEBEOMEICHRET B ENTRETT,

FU—27—)LIZPWMIZ k> THIIENET,
FIAILMREIFBIND 1Byte A I ERRYUET .
FERTEIIBONCHE (T TISByteD A NPBELLGYFET,

TL—RRr—ILEREEERRILUTORESREOIL,

The gray scale of this panel can be set to the default setting or any value.
Grayscale is controlled by PWM.

The default setting is 1 byte input of B9h.

For arbitrary setting, 15 bytes must be input after B8h.

See the table below for the relationship between the grace scale and set values.

TIAILRRE fERERE
Defalt Setting Arbitrary setting
Command B9h B8h
GS1 0 2nd Byte
GS2 8 3rd Byte
GS3 16 4th Byte
GS4 24 5th Byte
GS5 32 6th Byte
GS6 40 7th Byte
GS7 48 8th Byte
GS8 56 9th Byte
GS9 64 10th Byte
GS10 72 11th Byte
GS11 80 12th Byte
GSi12 88 13th Byte
GS13 96 14th Byte
GS14 104 15th Byte
GS15 112 16th Byte
Unit: DCLK

BT L—AS—ILIZ00h~BAh CRERRETT ,

Each gray scale can be set from 00h to B4h.
EBROITL—R7—LEREREUTORDMEFEETFHTLEN,

Observe the following size relations when setting an arbitrary gray scale.

0 = GS1<GS2 <GS3 < GS4 < GS5 <GS6 < GS7 < GSB < GS9 < G510 <GS11 < GS12 < GS13 < GS14 < GS15

E8IL—RT—IEREL—4 X Manual Gray Scale Setting Sequence

FEIL—Rr—ILREIT R B8hEE
TL—R7—ILF—%:GS1, GS2, -, GS14, GS15D[EIZiEE
Send manual gray scale setting command B8h

Send gray scale data in order of GS1, GS2. ..., GS$14, G515

v

ERITL—Rr—ILEMIEI TR 00hEE
Send enable gray scale command 00h

13-

24 Type No.
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10) EZ®IT—%#(EHR  Pixel Data Output Mode
Graphic Display Data RAM (GDDRAM} IC2UNT
ICARERDGDDRAMIZSRANTHERL E 41, RFESNDERDLIt/NF — &ML ET.
GDDRAMD & o X(3480X 128X 4bitTY . EEEICIE. dEw bOF—ShibUET,
Graphic Display Data RAM(GDDRAM)

The GDDRAM is a bit mapped static RAM holding the bit pattern to be displayed.
The size of the RAM is 480x128x4 bits.

THRIZLIFORREROGDRAM mapER L TWNET,

« 5 A L BRE-MAP (AQh) OBRE:
WAHRT ELAAD b (A0]=0)
NS AT ELR Re-map OFER (A[1]=0)
=7V Re-map DA{EA (A[2]=0)
JLRF ¥ AME Re-map OARGER (A[4]=0)
3 Aodd/even & OAFERA (A[61=0)
- RIS A > (Ah) =00h
- |RA T v bk (A2h) =00h
TS EEAHBANSLT BL-R (15 = 00h, 77h
- F—HE/EEAKODT KL (750 = 00h, 7Fh
C F=HNA =4 DD, D1, D2 - D30718

Seg0 | Seg! Seg? | Seg3 — Seqd76 Segd77 Segd78 I Segd79
00h 00h e 77h 77h
COMO 00h D1[3:0) D1[74] DO[3:0] DO[7:4] D238[3:0] | D239[7:4] | D238[3:0] | D238[7:4)
COM1 0th D241[3:0] 0241{7&1]_ D240[3:0) | D240[7:4] D479[3:.0] | D479[7.4] | DA78[3:0] | D478[7:4]
| | >
>
COM128 7Eh D30241[3.0] | D30241[7:4] | D30240[3:0] | D30240[7:4] D30479[3:0 | D30479[7:4] | D30478(3:0) | D30478(7:4]
com127 7Fh D30481(3:0] | D3048 1[7:4] | D30480[3:0] | D304B0[7:4] D30719(3:0] | D30719[7:4] | D30718(3:0} | D30718[7:4]
1 1
i ¢
3
=

Table : Schematic diagram of GDDRAM

11) GDDRAMZE &AM —4 > X GDDRAM Write Sequence

The GDDRAM map under the following condition:
* Command "Set Re-map” AOh is set to:
Enable Horizontal Address Increment (A[0]=0)
Disable Column Address Re-map (A[1]=0)
Disable Nibble Re-map (A[2]=0)
Disable COM scan direction Re-map (A[4]=0)
Disable COM spriting of odd / even (A[6]=0)
+ Display Start Line(A1h)=00h
* Display Offset{A2h)=00h
+ Column Start/End Address(15h) =00h, 77h
+ Row Start/End Address(75h) =00h, 7Fh
« Data byte sequence: DO, D1, D2 ... D30718

«—8eg outputs
—RAM Column Address

O BRAHTHAZTALAT RLRAEREITY FERTT 5.

Set column address to write.

@ FEALTHOVFTRLRAERETHATY RERTTA,

Set row address to write.

@ EEAOERT S ERTTS
Set graphic data of 2pixels.

'

@ @#8 VARTTS. (LEHE (256x64dot) BERZ DIBS)
Operate 3), 8,191times. (when all pixel data (256x64dot) is replaced)

sl

4 Type No.

ELW3601AAR




12) 1##5{t# Connection Specification
12-1) $E# 4R Figure of Connection Specification
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12-2) #3432 EEE Recommended Circuit
12-2-2) AR UT A 5 =7 1 —ATOHEER Recommended Circuit for 4-wire Serial Interface

MPL VCC VCl

VCC
NC
VLSS
VSL
Vel
VDD
VDDIO
IREF
Vss
RES#
N Cs#t
D/c#
BsO
SCLK
SDIN
VLSS
NC
VCOMH
vce
NC

(R1 |D1 Connectc
- | o] C4 | cs -
| i = X
= =
N

== e (R —
D2
l AV

12-2-3) MR UTFNA & —7 2 —ATOHERR Recommended Circuit for 3-wire Serial Interface

e
L W
h %

MPL VCC VvCl

Ve

NC
VLSS
vsL

el
VDD
vDDIO
IREF
vss
RES#
csH
D/c#

\ | BSO

N T | sc
SDIN
VLSS
NC
VCOMH
vee

g NC

R1 .01 Connecte

C1.C4  47yF
C2,C3 ;1F
Ch ; 0.1uF
R1 1.IMQ
R2 ;500

F4, Type No.  ELW3B01AAR
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13) AJHRF RN

¥ I=Input, O=Output., 10= (Input/Cutput) ., P=Power pin

Pin Assignment

Pinl  Pin2i

. Bin Set_ting ateach
PIN No Pin name Function Description Type interface Remarks
3line SPI|4line SPI
1 VCC OLED drive power supply P
2 NC Not connect 3
3 VLSS Ground P
4 VSL Segment voltage reference p
5 VCI Logic power supply P
6 VDD Core logic power supply P
7 VDDIO Internal logic power supply P
8 Iref Segment current reference \
9 VSS Ground P
10 RESH Reset | L: Reset operation
1" CS# Chip select | L: Select operation
12 DC# Data/command select | Tielow| DC |L:Command, D: Data
13 BSO Interface select | 1 0
14 SCLK SCLK |
15 SDIN SDIN |
16 VLSS Ground P
17 NC Not connect =
18 VCOMH COMH voltage P
19 VCC OLED drive power supply P
20 NC Not connect
21 VES Ground P
T T T T T T T T T T T T T — = 1
\ |
: Display side up :
| |
Le pope e s e o e e _J

4 Type No.
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14) {E$AMLER  Reliability Test

IHEE AEREY H T JERHE
ltem Condition Sample size Description
{E2B -40C 5 4 ERUSTEE
BT 40°C P 240 ﬂ‘ff’a‘i 5 [y

Low Temp. Storage -40°C Storage, 240hrs No Abnormal Operation

(5B BIE -20°C BHfE 240 BRY : Na:Abnotel Display

Low Temp. Operation -20°C Operation, 240hrs”

BB +85°C BFRE 240 BERY :

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

EREE +75°C &1 240 BERG Y 5

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

BRI +60°CI5 % EFEE 240 BSRG ;

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

BEYA I -40°C30Min, +85°C30Min 10044 &L ‘

Heat Cycle -40°C30Min,~"+85°C 30Min, 100 Cycles

Y— U HBM : 100pF, 1.5kQ. 1000V ;

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

AR H NRIAIR A NES Z88 25NEL E DB RE DS
Refer to Method of Measuring OLED Panel Hd L&,

Flexural Strength Flexural Strength Characteristic 5 25N =Stregth of the

OLED Panel
WEET (B9) e BFRUAEE
, 153%6E ET&80cm EEOHEE

Drop Test (Packing) £@E1E (GH10m) ; No Abnormal Operation
1 Corner, 3 Edges, 6 Surfaces, No Abnormal Display
Height:80 cm, 10Times

fHREIE (HHE) 5—;1 Ugg 0. 75G, *F&L3FEI1.

. ; XY I&2h

Vibration (Packing) 5-100Hz, 0.75G, Logarithm Sweep, o

Direction X,Y,Z 2hr

A1) EREREESESESY. BIFERESTERI0%CTEE.

¥2)

Rz,

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

{30% lighting in case of operation test)

*2) No Cendensation

-18-
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15) #MERE#E  Appearance Specification

15-1) SMERHRZE S Appearance Inspection Condition

BENEYHSH0cmBEN I BEMNS . OLEDRTHEHOERR 45 OMETEHRBEEEITI.
COREBEFHICTRBTEGVLEB R, RA—UABREEESERHLSELRAET S, BRIZTIT,
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

N 45° 30cm

OLED

BERREBRORBEEITEOEY &7 5,
O=ATIRE 20~100 1x
ONERIRE 1500~5000 |x
QFPCHMERIAE 1500~5000 |x
[llumination at Appearance Inspection
(DLighting Appearance Inspection 20~100 Ix
@Appearance Inspection 1500~5000 |x
(@Appearance Inspection of FPC 1500~5000 |x

BREODEZEITROBY &7 5,

Definition of Defect
SR SpotDefect #RRFE Line Defect

&
Max. Diameter L

'Y wW
1R “C /'\
Min.Diameter

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

24 Type No. ELW3601AAR




15-2) #\EREHE  Appearance Specification
PTOHBDHERE L EREB - THBILTA R TLAERRBEHET S,

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

HE RE FIEHE HEHR
Item Content Description Allowed Number of Defects
FERLT I FEBE RIL FRLELARIL 0
Non-Lighting Non-Display and Non-Operation Panel  [Non-Lighting Panel
AR RACERACHIRR D=0.1 ENi
Point Defect E;jﬁ@.ﬂ—?—m =B ERE=0E Pretermission
Black spot by scorch of foreign bodies in |0, 1<D < Pixel Pitch 3E
pixel and light emission element.
White spot that shine more brightly than 3 Pieces
surroundings. Pixel Pitch <D 0
24 RERT . ISIZLSRIR W=0.05 T
Black line by Light emitting element
Black Line and dust Pretermission
L=20 BD0.05<W=0.10 3@
L=20 and 0.05<W=0.10 3 Pieces
0.10<W (L=7RE) 0
0.10<W  (L=Pretermission)
SA R BEAR (EATRFICH DHERR) RAET12 0%
Line Defect Bright Line when all display off Bright Line 0 line
BEHR (2 R ATRHICH D RER) EN S 0K
Dark Line when &ll display on Non light-on Line 0line
FREFX  |[BFEEFX W=0.05 T
Scratch of Display Scratch of Display Surface Pretermission
Surface L=5 HD0.05<W=0.1 3&E
L=5and 0.05<W=0.1 3 Pieces
0.10<wW (L=7~F80) 0
0.10<W (L=Pretermission)
BRIz R ASZARBEERABRDEORE [p<po PNl
Foreign Body in  |Bubble placed between glass Pretermission
Polarizer surface and polarizer. 0.2<D=05 3@
3 Pieces
0.5<D 0
HERME  |grmoFEn TR £X |- R
Sealing Plate Dirt, Dent Mark, Scratch Pretermission
Appearance of Sealing Plate
REHENG [HEREOBN. ¥ P
Protection Resin  |Dirt, Scratch of Protection Resin Pretermission
Appearance
ICH 47 ICERENDFN F il
IC Appearance  |Dirt of IC Surface Pretermission
FPCHMER FPCABMD BN, FX N T [EEF RFEEEN, £ X IFin. TR
FPC Appearance EE Pretermission when no influence on Display Function
irt, Scratch , Bend ,Dent for FPC
LAY HSZDEH., &IiT HWRETREBZDILATIEITH
Chipping Glass Chipping/Cracking Pretermission when no influence on Display Function

-20-
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16) 1§ - BEBIEAE  Method of Measuring Luminance and Chromaticity

FHEELT « ATVAOXRTHICHLEEAAMS, MO HOBESN-TICLY.
BEHREINER 2 ° THEETAD., (TRS®B)
AEMBRIRFIYUTOPREETS,

Luminance and chromaticity are measured with a luminance colorimeter BM-7 (TOPCON corp.)

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

- BEABRBRORBEY £ 44T

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

MBEEEAEAE  Quiline of method of measuring luminance and chromaticity

- [1
Bt —
Luminance colorimeter 4
BHELFARTLA J:l
OLED display
: ‘ I 52mm~67mm

BIZE{ZE Position of measuring

@ Display side
FAM Deley RERESH?2® IZT
- RRTEZFRIET 5,
e > Luminance is measured in 2-degree
measuring field.

T4 Type No. ELW3B01AAR
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17) NIV ABEAE  Method of Measuring OLED Panel Flexural Strength Characteristic

HIERETICL, AR ERY FTD, RRIVTZPRICOIImOERBEKICE U Inm/F LT OMERE
TREZEMA, NRUPBETZEE7+—AS—CTAET S,

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

< #1ER Outline figure >

FRITYTHR

Center of Active area

TUOSNTA—RT—T
Digital force gauge

OLED Panel

i
I
[
[
: BIE RN
i
1
|

ANR—Y—[AEEE: 50+£0.1mm
Distance between spacers: 50=£0.1mm

24 Type No. ELW3B01AAR
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18) @ L S~JL  Packing and Label
18-1) #BRHE  Packing form
TEAEHEE 1109000003712 L5,

Refer to Packing specification(11090000037)

18-2) BLEZES  Production Number

REIDAY Mo [EDWTIE, FiReRRET 3,
The production number for the OLED display is as following.

%] Example: 18F 021022

L1 b)) (=] ] [e]
{ J

Y
& IENo. s E A EENo”  HAENo
Control Date Codé? Control Substrate
No.1 (y, m, d) 3 No4
3
1) EEFFSERT (1XEL2) .
¥2) BOREMERIITELEDOEY,
13) EEBESERT.
x4) 0014 UEE,
Notice:
*1)Control number(1 or 2)
*2)Month of manufacture and Mark
*3)Control number
*4)Serial numbers(001~)
&L A B C D E F G H J K L M
Mark
A 1A 2R 3R 4R 5H 6A 7R 8H 9R 10H 11H 12R
Month | January | February [ March April May June July August | September| October | November [ December

18-3) AEZ~JL  Inner Package Label
REFRES L EIA-C3S AL
Inner package label: EIAJ-C3 label
HEFES A EIA-DS AL
Outer Package Label: EIAJ-D Label

18-4) {ESRFEAYUE  Package product quantity
Fo—AU%: 5@/ KL—
HEBMOAUE : 1508 (kL —30F)

19) S/NZFEEE  Minimum order quantity
540018 5400pcs

.23

Tray quantity: Spcsftray

Inner package product quantity: 150pcs (30 trays)

H4 Type No.
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20) RERML{RIIHAPR  Storage Condition and period of warranty
REFRMZ, BE : -5°C~ +35°C. ;BE RH65% LIF.
B A, EETOXENHZSLWERRICT, BHEERBICANCRKETREEDZ &,
BL, HIBHNREERE-BALREEHICL2EE - EESHOERIFTET S MMERER<).,
RTEICOVUEY (REZ7 4 IVADHEE) P58 7N I -LRBHTHER>THEADI &,
RERIEHBRIDALAOERE#]IET S,
{RELEAPR X, MERMAB L U127 A &T 3,
BUHBRICTESHRE LES, AMELET.

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,

Itis 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.

44 Tvpe No.  ELW3601AAR
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21) ER#RUVEESEIE Handling Notes
. AERRTZ 1 NAT A AT VA DRERIEADEMAGNI &, F/, FPOESICERZAZEMI RN &,
2. RTAEEMOIFHRVI L, RAEICEEEERETHhEZWI &,
3. BT HEBESALBHRILEZ 2 —LICDEELTREALANI &,
4, BESIEBEIIHBMESER ( 1.5 kQ, 100 pF ) T 1kVRIE . MMEXER (0 Q, 200 pF ) T
200 VEILE TY, H#EGUEOREINARETRUVIRLNOZ &,
WMERAER - BIFEREENES S REREEANERIIRES D NIBIETA LRV ET,
BIRON / OFF =4 2R, FRRON / OFF =7 R ICitbirWNES, BesdETs2E85sUxT,
Eit B APERIBIMLU TOEMEESURBAORZE BT TS0,
BRELED 2 —LOBTETEBFTIZE 0,
I(C£BAADOERBER. R, CICRHFONEMZASILERBITTIEEN,
1. Don't apply excessive stress to the OLED display nor the FPC.

o oo N o o

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 k(,100 pF) and 200V or more in MM test (0 2,200 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) WHEEIE Agreement Matter
FEHEBCERELELLBEES. WROLEZADALEE. SV EHABESRELABSICE. BA
BEEWMAZORADELEVWICLURBEES > THARICHESBDELET, FRALHEOEEX (ZAR
NEFZRETIHEEIAENBHELLBICLYABRORBELET>HDELET,
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.
MMEEXDABICEVEBVDDELEESE. IXORERBRSNIEDELET,
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation

overrides the English one.

23) FEERE Country of Origin

A&

H S IJ—F : 8531. 80-000
Japan

HS code: 8531.80-000

24) HEEE#HLE  Production Site
BA REENAUT « AT LA H%RASH)
Japan(Futaba Mobile Display Corporation)

T4 Type No. ELW3601AAR
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25) HiBFEE Notes
FEHEICEROBR(E, —REFHE (AVEES. BEER. REMER. 7I2—-XA Y MER, O
yEa—FHER, NV, BN, RS EXRORY N SAREENERRTE
REn., o, SF—REFHESD. BEOBRME EHFEZTHANSINAZLEERHLTEYET,
BEEREMCERMNLEL SN, ELIBBOME, BIE. FTEEGHBANDOES. BELHE
FICREZREFIBENSHY., DL EAHLNBEIBARLLZDZBNOHDUTOAE (LUTHER
B) ~OEEMY, MHERE REERIETSHOTIEIHY EHA.

FEHTOHE, RMEEHA, FAABERARCERSINEILICIYRELEZBESZICDNTIL.
TOEFEAVSPRETOTITHBNET,

FHEOHE. FEHEEA, FLEHETABRTOEREFESINTNSIES, BHCEHEOET
CHBM<IEED, BESEOARICADYE., FMEBBHEOTHLEHOAHCOVTHESETO
fefiEEd,

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.

O, FHER Aerospace/Aviation Equipment

QxRS (AdE, EH. K% Transportation Equipment (Cars, Electric Trains, Ships, etc.)
GEFAAMS Medical Equipment

@FEH AR Power-generation Control Equipment
GFEFTHBRES Atomic energy-related Equipment

@®iEE#RS Seabed Equipment

()3T 18 45 S il 10 s 25 Transportation Control Equipment

@AHEO B VERNIBH R Public Information-processing Equipment

OFEERMR Military Equipment

DEFAM . AR Electric Heating Apparatus, Burning Equipment

(DR ¢, BHILHE 2R Disaster Prevention/Crime Prevention Equipment
DEBEREEE Safety Equipment
BrotiERRLEOLNIRE Other applications that are not considered genaral-purpose applications.

0E. FERAZERATOIHSORNCH/oTIE, LBEROEARARBLIVERICISCREEE -
KEBORRYNyIT7 v TRBERIDIELTIEE N,

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) REAIRFE RMA
RMA ; =0. 5%
MATRE) 5% LITOHEEICE. RMAICTHGHRLET,
RMA is applied in a defective rate 0. 5% or less.

JE4 Type No. ELW3601AAR
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OUTER DIMENSION

94. 7+0.3 e 1.54+0.2
o (1) 92.7)
-y (3.19) (88.32) ‘
ol % B 3. 586:0.2 87. 5280.02 ,1
N o P0. 342x256-0. 024 '
I —— Em——— e —— =
o o 22l ' _"‘
38 32 &g ! 5' -
® @ T NS [ I 8 -
8 ° 7 5 ¢ | A B |
| 7~ e = o et ! !
. 7T 8z03 ! ﬁt ; w r
V27 [ i /f
| ,
FRTY 7 (256x64 K k) - ﬂ % R
Active Area(256x64dots) | E |‘ 5
| .
F S I &
Ea—d o5 Ty 7 SHEEEERES) e ” |
Viewing Area(Applied Area of :
Appearance Specifications) i
/ Pint £ [Pin2t | 0 20
FREHIE S EE i o8 | e 00
1) FPCER#R/SE—2ET2ICED 2 &, (i’aﬁﬂ—%ﬁ) ‘
2) HSANRRILEAEBALWNI &, (No Coverlay Area)
S \
FPCLEIZH S R /SRILIHERA 52, OMax. £ Ts o
Resin on Display Side ‘| ﬁ{fgﬁﬂﬁifjif{iﬁl
1) Wiring patterns on FPC must be covered a3 ZERRE ‘I A = 4-‘/t1 T
with resin entirely. Contact side \ ,?’bno'é“ il
2) The thickness must be lower than of connector ‘ 2) h77\"j’:”‘5_1‘ﬁ’§
the thickness of glass panel. Rasmns L,
Applied Permissible Area

Up to 2.0 length from the edege of
glass panel on FPC.

A-Portion Magnified Drawing (50:1)

ABRAEAR (50 : 1)

REET 1)L L
Protective /
Film
(0.342) || R AR
Ci e
| 0.318) || (0.024 popoutar YL HS R
! | Sealing Glass
s S | H5 28500 |
2 S | Glass Panel —
s S
Nl |
|
; — - 1C
| | I E AR
S : Resin on LT AR
= J Display Side Resin on
| Sealing Side
“/// FPC

BERHE R (5: 1)
B-Portion Magnified Drawing(5:1)

\ Circular Polarizer

| 1) Viewing area must
be covered entirely.

|‘ 2) Circular polarizer

//

| must not be pasted out /

| of glass panel outline

| ' /

* RE7ANLNLEET
* Except for Protective Film

94.7)
(2.4 (41.15)
| \
| }
sokdok Rk N
I g &
o R
L .. - -
A
| \ 3
3 “ \ =
o
e /‘ \\ ; "
\ HEREMFMHE
D #HIEASZAMSFABESANT &,
& - 2) MEFEIEELRET S,
f = R ECS ‘.\ | Printed Location of Manufacturing No.
/’ w i o \ \ 1) It must be printed within Sealing glass.
/ 5' %E \ 2) Reversing printing is acceptable,
~ S Nt

CHaBH --- FPCHT Y Bl T {(IE IFr B HEE
1) HSZ RSN S3. 0LLE,
2) fEERmE N S3. 0LLE,
FPC#r V) B IF R 5 EHEEH
R=0. 38
G 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.
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BEY % : FH350-215-0. 3SHW (50)
Accommodated Connector

|

\

HibEEEERERE

1) BROFETLST)T7HEDhTVEIL,
2) HEDESFIHIEAZZAFELYEBENI L,

BiEZE MR

1) HASZZANRRI : HSARRIIFHRE T,

2) #EHS R HIEHSABEET.
3) FPC: H5 R/SHRJLEEEIA 52. 0Max. £ T.
4) IC: EE LA &T 5,

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.

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.

\‘. 4) Acceptable on IC back surface.

EOEEH (%)

: FH35C-21S8-0. 3SHW (50)

HIROSE ELECTRIC CO.,LTD.

ELW3601AAR  Scale 1/1






