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FHEEL T A AT LA AT
OLED DISPLAY SPECIFICATION

¥4 Type No. ELF2001AA

1) &M Application

AEHEFEMELT « R T L AELF2001AAIZE AT 5,
The specifications are applied to OLED display ELF2001AA.

2) BEE Features

BEEBFIEHRASH

IV bAZy Y avikR—xoY

EEtL A —
ELECTRONIC COMPONENTS
BUSINESS CENTER

FUTABA CORPORATION

IEB ltem f£#k  Specification
===
ui;ﬂ. 256(RGB) x 64
Resolution
- <
g?&#«rx 0.0427 x 0.162 mm
Pixel Size
BEREYTF
Pixel Pitch 0.0627 x 0.186 mm
= T . <

7.7747 )7 AT 48.103 x 11.88 mm (1.95 inch)
Active Area
A= Zﬂ'/{ A 52.7 x 22.29 mm
Glass Size
c LD7226
i
Color of lllumination 65K
R

32(R), 64(G), 32(B
Gray Scale (R), 64(G). 32(8)
1EE

= 350 cd/m? (30% Pixels On)

Luminance
MR Stk mL
Circular Polarizer (CPL) Without CPL
EREh A% 1T IL SPI
Drive Method Serial SPI
T 1/64
Duty Cycle
BIREX

16.0V / 3.0V (Typ.
Power Supply Voltage (Typ)
BE

2.9

Mass g

3) Fi#& Purpose




4) $Z#EIRHEE  Normal Condition

AUEHFETEIFICEBOENGS. TLICHE LFERKEOEZERTSILDET S,

Measurements are done under normal condition unless otherwise specified.

JBE  Temperature
JEE Humidity

OLEDER®)EJREE OLED drive power supply voltage (VCC)
ATy Y EBEREE Logic power supply voltage (VDD)

5) BEXUFM  Electric Characteristics

5-1) #ExtmRKER™  Absolute Maximum Rating™

23+3°C
45+15%
16.0£0.1V
3.0£0.05V

IEH

Item

Eiacs

Symbol

Min.

Max.

==K v
Unit

OLEDERENEIREE
OLED drive power supply voltage

VCC

0.5

20.0

0oy BREE

Logic power supply voltage

VDD

0.3

6.0

AYyYERERE 2
Signal input voltage 2

VDDL

0.3

21

BiERE?

Operating temperature*z)

Topr

+75

FTEURE

Storage temperature

Tstg

+85

F oK) MERERAREREE, BRLYELBBLTREGLBVRAMETH S,

*2) #EBEEHE,

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

*2) No Condensation

5-2) H#EEVESEM  Recommended Operation Condition "

IH H
[tem

ERes

Symbol

Min.

Typ.

Max.

==K 74
Unit

OLEDERENEIREE
OLED drive power supply voltage

VCC

15.5

16.0

16.5

nYy ) BREE

Logic power supply voltage

VDD

25

3.0

35

Ay EBRERE 2
Logic power supply voltage 2

VDDL

1.7

1.9

ESANEE
Signal input voltage

ViH

0.8VDD

VDD

<

ViL

0

0.2vDD

F K1) HEEREMERME(F. EEME/ MEEERTE S HHEHE,
EROHFEANTERALTTELY,
Notice : *1) Recommended Operating Condition ; Quality and Reliability can be kept whthin this condition.

This product should be used within this condition.
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5-3) HBER

Current Consumption“)

HH Hix=s =V SPAY S Typ. | Max. | Eifa
[tem Symbol Lighting pattern Unit
30% 5T 20 25
350 cdim2 30% Pixels On mA
OLEDERENERER cC AT 810 | 1000
OLED Drive power supply current All Pixels Off
PA
AR INA B 10
Stand-by
30% )T 490 600
350 cdim2 30% Pixels On
Ma
0oy BRER IDD 25H4T 490 | 600
Logic power supply current All Pixels Off
RAIN(BE - 10 A
Stand-by H
oo ) TBMETY. WERME. i, REEARELLET.
Notice:  *1) These values are TBD. They will revise after ES evaluation.
6) JtF4EE  Optical Characteristics
6-1) #&E / &E™  Luminance / Chromaticity
HH 5 Min. | Typ. | Max. | Bifi
[tem Condition Unit
#EE  Luminance 30%5XT  30% Pixels On 280 350 - cdim?
. X 0.29 0.33 0.37 -
White
y 0.31 0.35 0.39
X 0.58 0.63 0.68
@E Red y 0.30 0.35 0.40
2. 5T e . : ' :
Chromaticity " BLTIKRE  Pixel On 29 o 03
Green
y 0.52 0.57 0.62
Blue X 0.10 0.15 0.20
*3) y 010 | 015 | 0.20
aY k3R bk Contrast *1) 10,000 - - -
ISR VRIBES *2) -l - 2o | s
Luminance Distribution ?

0 o+) 2RABEIV SR ML =2 8(TEBE 2HETEE
*2) BIEME 3m (FRO~Q)
*3) BlueBEXSE(E,
*4) B, FREE.

Notice:

RHEIRELLET,
*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~®)

*4) They will revise after ES evaluation.

)
*3) The Chromaticity of blue is reference value.
)

@ @

®

N IVINEEE 53 = (1-(Lmin/Lmax)) X 100 %
Luminance distribution = (1-(Lmin/Lmax)) % 100 %

&4 Type No

. ELF2001AA




6-2) HAtFHEdn  Lifetime Expectancy

HH BiEgs P e
ltem Operating Condition Lifetime Expectancy "
EEHAED 4) Iﬁéﬂﬁﬁw#%iéﬂkfﬁ‘% ?) I%EEEJUDEQEE\ 11,0008%5fE R ATENME SR . FERE(E6-1)ERED
Room Tems ATV EEEME , TR ETHHH

; Normal condition defined as 4), Set min luminance which After operationg for 11,000hrs, Luminance should be
S?eiir;t;ng deicribed at least 50% of the min luminance which written in 6-

in 9), Lighting Rate: 30% ) and Continuous Operation 1).

pE

1) HiFGLF. BEZFGTERLESEICHAFTELSFRTHY .. RIATHLDTREHY FHA.
*2) RKTERINEIF. 1574 V256ERFDIDEREZRITSIELILENDET S,
OB, BRDERIE/NARILOEEENRFRE I LFHL T0%DEFEEZITRETL TS LD ET S,
Notice:
*1) Lifetime Expectancy is not guaranteed one but expected lifetime in normal condition.

*2) Pixels of 30% in one line 256 pixels are light.
In this case each pixels lights for average time of 30% of display drive time.

6-3) B&EA%L  Gray Scale
R R %K 32 (R) x 64 (G) x 32 (B)

Gray Scale

7) AC#stE  AC Characteristics
1-1) 7 L—LJEKEE  Frame Rate
Min: 100Hz

&4 Type No. ELF2001AA




1-2) A V8—TJ1—R 8437 Fry—+F
Mg VUTIL AVE—T—R BAIVY

Interface Timing Characteristics
4-wire Serial Interface Timing Characteristics

(TA=25°C)
symbol Parameter Min Typ Max Unit
tcvs Serial clock cycle 66 ns
tPwH High pulse Width 20 ns
tPwL Low pulse width 20 ns
tass A0 setup time 15 ns
taHs AO hold time 25 ns
tpss Data setup time 20 ns
toHs Data hold time 20 ns
tcss Chip select setup time 20 ns
tcsH Chip select hold time 50 ns
tcsHw Chip select high pulse width 50 ns
tscc SCL to Chip select 15 ns
NOTE:Theinputsignalrisetimeandfalltime(tr,tf)isspecifiedat15nsorless.
tass | tans 3
A0 "’i 8 th SCL :;‘
o foss tove tosH tCSHWE
1 ; trwL tscc
sct VIL?Z VIF:PWH N ZZ Sﬁl
toss toHs i | |
sDI q_i_ ’ i

Input Signal Slope

tr tf

VIiH=0.8"VDD
ViL=0.2"VDD

Output Signal Slope

tr tf

VoH =0.9'VDD
VoL =0.1vVDD

&4 Type No. ELF2001AA




7-3) #HI{EME#k  Control Specification
OV RESA 3 BEL, DCImFIELowlZ L TL 20y,
DYTIA B =T A R8It T7IVERALET,

ARV R NSA—REEETHEECBIIEICLowIZL TL =&, CSBZEHighlTLAGWWTL &L,

AXUREAATHEFDATY RIS A—FICLEELET,
DC signal should be Low when command write sequence.

Serial Interface should be access by 8bit.

CSB signal should be Low whenever Command/Parameter send.

Do not change CSB to High unless send Command/Parameter finished.

Parameter should be overwrite on previous Parameter when Command input .

Function CSB SCLK A0 SID
Write Command L D[0] L D[1]
Write Data L D[0] H D[1]
E: (1) H [XEEHHIGHEEKRT S
(2) L IHEEHLLOWEEKRT S
Note (1) H stands for HIGH in signal
(2) L stands for LOW in signal
CSB Command Parameter/Data

a

A0 —\
(D7X DeX DEX D4X D3Y D2X DTX DUX D7X DEX DEX D4X D3Y D2X DTX DOX D7X D&

SID(D1)

SCLK(DO) L ENENENENENE NP IR NE SR AR NE RN N K NE

*

Data Latch

JE4 Type No. ELF2001AA




8) EIRON / OFF—4 >R & RRON / OFF>—4 2 R
Power ON / OFF Sequence & Display ON / OFF Sequence

be

Power ON sequence

RSTBE > ALowDIKEET. VDDEIRZONL., B
ELHEREEHEANTHOREEISDRE
A10% AN DEEMNIZET HETHD
Under RSTB pin is Low condition,Power on VDD.
Then wait until VDD become stable.
(Voltage is in recommended range,and
deflection from a set value is a range within 10%.)

|

VDDIL 5 kA 2msectk . VCCEIRZONL., B
EAHRBEEFERNTHOREENSDRE
M10% UNDEHFERITET HFETHD
Wait 2msec after VDD becomes stable, Power
on VCC.

Then wait until VCC become stable.
(Voltage is in recommended range,and
deflection from a set value is a range within

10%.)

|

VDDIIH _EASY2msect . RSTBE % High
(bl o7 - B2

Wait 2msec after VDD becomes stable, Set
RSTB pin High.

|

100nsfFo1=t# . ICAY U RL O R AR E™
Wait 100nsec, Set IC command resister™

:

ICDRAMIZZR R
T—REEAH
Write display data to RAM of Driver IC*2

;

#/~ ON
(A< K 02h 01h #1E)
Display ON
(Send command 02h 01h)

-

R TRONIKEE
State of display ON

*1) YT k7 -avI745L—2a VSR
*2) 100 EYEILT—2EEAXSE

LRI URIZEDLIEWNEE, ERHARET LI EAHYET,
Notice:

*1) Refer to 9) Example of Software Configuration.
*2) Refer to 10) Pixel Data Output Mode.

Power OFF sequence

R ROFF
(A~ K 02h 00hE(E)
Display OFF

v

INRILDBED=H1msTFD
Wait for 1ms for the electrical
discharge of the panel.

l

AR /NAON
(372K 03h 01hiE(E)

Standby ON

VCCEIRZOFFL . VCCAVDDLEL
TIZHESFETHD
Power off VCC. Wait until VCC

A 4

VCCILH FAY2msectk ., VDDE
JREOFFT 3%
Wait 2msec after VCC becomes
stable of fall, Power off VDD.

i

EIROFFIREE
State of power supply OFF

Keep Power ON/OFF Sequence & Display ON/OFF Sequence, otherwise module would break down.

44 Type No. ELF2001AA




8) T|RON / OFFL—4 X & RRON / OFFL—4 U X (f &)
Power ON / OFF Sequence & Display ON / OFF Sequence (Continued)

FROFF ZB21N(ON
Display OFF Standby ON
ICORURL U RAERTE
Set IC command resister
External Power MIN 2msec MIN 2msec
"ON VDD >
VDD — MN ies OFF
ON VCC_C fmsec
VCC_C OFf
MIN
MIN 2msec [>o on " VDD >
RSTB / \
ov

-10-
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9) YI2boxzT7-a274%5L— 3 Example of Software Configuration

ZEIEHE Instruction Command Parameter
SOFTRES 01h -
DSTBYON/OFF 03h 00h
DFRAME 04h 00h
WriteDirection 05h 00h
ScanDirection 06h 00h
DispSize 07h 00h,00h,0Fh,0Fh,00h,00h,0h,0Fh
I/F Bus Sel 08h 01h
Data_Masking 09h 07h
MBOXSize 0Ah 00h,00h,0Fh,0Fh,00h,00h,0h,0Fh
DISPStart 0Bh 00h,00h,00h,00h
DotCurrent OEh 02h,07h,02h,07h02h,07h
PeakCurrent OFh 14h,14h,14h
EXT_Iref 10h 01h
PreC_Width 1Ch 08h
PeakWidth 1Dh 05h,05h,05h
PeakDelay 1Eh 00h
Row_Scan 1Fh 00h
VCC_R_SEL 20h 10h
SCLK 25h 03h
TEST 2Eh 01h
DDISP ON 02h 01h

* CHODEIFY Y TIVRITRICHBERLES,

*There values will be fine-adjusted after sample check.

JE4 Type No. ELF2001AA
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10) EZEILT—42ZEEARK

AEYERIZONT
I CINERIZIX256x96x18bitDH A4 XD A EY EMZEHE->TLET,
18bitdT—42 M lpixel ITHELET,
RGBIZDWLWTIX, FNEFhE6EY ., 6Ew b, 6EY FTHERIATLET,

Dot memory map

Pixel Data Output Mode

The size of the RAM is 256x96x 18bits. 18 bit is allocated for each pixels.

The bit of R, G and B are corresponding to 6bit, 6bit and 6bit, respectively.
Display ( 262K Color Mode )

Memory ( 262K Color Mode )

1 Pixels
A —
<17:12> <11:6> <5:0>
co c1 c2
Red Green Blue |:>
Red Green Blue
1 Address = 1 Pixels (Default)
Column
Memory X Address
00h 01h T ST
0 00h (00,00) ] (01,00) | (02,00) (FE,00) | (FF,00)
¢ [_oth Jwoon]@ion[@on]| w7 e
g . E
S |
(i g* ' N |
£ [sEn J©osE)[(O156)[©256)] T
= 5Fh (00,5F) | (01,5F) | (02,5F) (FE,5F) | (FF,5F)

EYtILT—42I1ZDL T About pixel data
AROLEDTIERGBT—4& TN ZNEE Wk, 6E Wk, 5E YN TEIET H65KNT—E—FERYET,
BEET—REAEINDADEZTAHEIUTOEDBY ELGVET,
This OLED specification is in 65K color mode which transmits R, G and B data in 5 bits, 6 bits and 5 bits respectively.

The transmission data and writing to the memory are as shown in the figure below.

8-Bit IfF{65k color)

1'st Transmission

Input |pB7]pEE [ DBS [ DE4] DE3]

Z'nd Transmission |
I

[pez]DpB1[ B0 DE7[ DBE[ DES | DE4 [ DE3] DEZ[ DE1 [ DBO]

!

v v

Ei

Fz[RI[RO[G5] G4 G3[ Gz ][ Gl

[Go [ Bs [E4 [ B3 [ B2 [ B1 [ BO |

RaM WiR [RsTRaT R3]
[

1 Pixel

1) AEYEZFTAHL—HFT VR

Memory Writing Sequence

D EZAHEBIBTHOATURERT
Write start command is issued.

0Ch

}

2 EBRT—HERITS 5.

The image data is issued.

Data = xxh,xxh,xxh ======sssus

256 X 64 EV LD DT —R%EEET HI5EE£32,768RIFKTT S
When the data for 256 x 64 pixels is transmitted, it issues it 32,768 times.

(1pixel = 8bit x 2)

-12-
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12) &1L Connection Specification
12-1) itk

Figure of Connection Specification
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12-2) ##E[EIE  Recommended Circuit

MR ) TILA VB —T 2 —XTOHERPE Recommended Circuit for 4-wire Serial Interface

MPU

FSYNC

VGC
(o}

71 VSS

771 VCC_R

701 VCC_C

751 VDDL

SDIN

SCLK

CSB

RSTB

CSB

RSTB

VDD

VDDL
IREF
PRE

4.7u

C1

VCC_C

EANN IR éﬁn<m ~ od o

VCC_R
VSS

Connector

JE4 Type No. ELF2001AA




12-3) AN¥mF4&FR

Pin Assignment

I:Input, O:Output, P:Power

PIN No ,% ﬁ‘ . e - e
Pin Name Function Description
1 VSS g5V K Ground P
2 VCC_R COMH ER COMH Voltage P
3 VCC_C OLEDERENEIR OLED Driving Voltage P
4 PRE g5k Ground P
5 IREF (NC) [seg R EERFZXEIHF (NC) Segment Current Reference Pin (NC) 0
6 VDDL a7 EIR Core Voltage P
7 VDD Aoy Y ER Logic Power Voltage P
8 RSTB vy k Reset I
9 CSB FyITELY bk Chip Select |
10 A0 T—4/a3 2 FER Data/Command Selection |
1" DO (SCLK) SUTILY Yy Serial Clock |
12 D1 (SDIN) T—4 Data Input |
13 SPI 48—z —RHlE Interface Control Pin |
14 FSYNC IJL—LEES Frame Signal 0
15 LSYNC (NC) A4 UES Oy 2 HANCG  Line Signal & Oscillator Clock output (NC) 0
16 IXS SPIE#ER SPI Select |
17 IDO 12CE% %€ 12C Interface Address |
18 VDD B oy ER Logic Power Voltage P
19 VDDL 78R Core Voltage P
20 PRE g5k Ground P
21 VCC_C OLEDERENER OLED Driving Voltage P
22 VCC_R COMH ER COMH Voltage P
23 VSS g5 K Ground P
T T T :/
\: FIRE :\

Pint [HTEREEEIRRD Finzs

JE4 Type No. ELF2001AA




Futaba EErIisukta

QUTER DIMENSION

1) FPCECHR/N\Z— & RLICES &,
2) ASRIFIVEHEBRIIENIE,
BilE R M AEE
FPCEIEH 5 R/ JLEHER A 2. OMax. E T,
Resin on Display Side

1) Wiring patterns on FPC must be covered

with resin entirely
2) The thickness must be lower than
the thickness of glass panel
Applied Permissible Area
Up to 2.0 length from the edge of glass
pasted out of glass panel outline

Y B EME 1
Pini Pin23

Contact side of connector

(0.0427)
(0.0627)
(0.02)
2~ Ir||a||B
2e
I
s Hin

AERHE KR (100:1)

A-Portion Magnified Drawing

(100:1)

2. OMAX

(30)

7.2+0.05

RO
(No Coverlay Area)

Specifications)

RET 1 VLY FIFLE
1) E2a—A V5T YTHEBEDLDNDI L,

52.7+0.3
(0.5) 51.7+0.5
(1.9) (48.9)
a|5| E| @209 48103501
Sl © P0. 0627x256RGB-0. 02
T
N |4 77 R
- 8 | 1 'ﬁ;;// <
olw ~|8—| o |
33 ¥ <2 % 1 IO
AR I ] " 1l
eS| 2| 8 | A - SN BRI Y7 (256RGBX64 Ky F)
S ! A Active Area(256RGBx64dots) -
Lo o o o e e e |
ittt /
Ba—qoszy7 /
(21.65) Y (PR ) \
| | iewing Area
(Applied Area of \
FoREE IR EAEEE Appearance N N

2) B TEUSMEH F RNRINBERAHHS G &,

Protective Film
1) Viewing area must be covered entirely
2) Protective film must not be pasted

out of glass panel outline besides tab section.

1.22+0.122

* REIAILLEET
* Except for Protective Film

WEBESHNFHE

1) HIERASIFHAH SN &,

2) MIFAMAEELTET S,

Printed Location of Manufacturing No.

1) 1t must be printed within Sealing plate.
2) Reversing printing is acceptable.

BET (L L AN
Protective Film Sealing Plate
/
HS5 R
Glass Panel -
IC
EsplaraL il
Resin on
Sealing Side
RTEE 7
Resin on
Display Side
‘r//FPC

BERHL AR (10:1)
B-Portion Magnified Drawing (10:1)

(52.7)
(M
kkskskskskskskk =
i~~_-B (16.855) (18.99) =
\ |
\
| \\
J SRR
/ DRI
, S AN s
_ o I —
C#aEH --- FPCHT Y Bl (F (I & B S FEE = kAR B A EE
1) A5 RARIVEHEH 53.0LLE, 3 1) BHROFETHITYTHELDATNSIE,
2) HsEIRIRER AN S1. 0Lk, o 2) BEEDOESFHILERSSLYVENI L,
FPCHf Y Bl 1T R 3 R E o 3) ICREMNEOLA TSI &,
R=0. 38 R A
C Limit -+ Applied Permissive Area 1) ASRIRFI : HSRINRIVIHEE T,
of FPC Bending Location 2) #ibR  HUERT SO D HT,
1) 3.0 length or more over 3) FPC: 5 R/\%JLiFERA 52. OMax. £ T.
from the edge of glass panel. Resin(Sealing Side)
2) 1.0 length or more over 1) Wiring patterns on glass panel must be
from the edge of stiffener. = covered with resin entirely.
Applied Permissive Bending Radius = 2) The thickness must be lower than
It must be 0.38 or more over. ~ the height of sealing plate.
8 3) IC surface must be covered with
Gﬁg‘:’ resin entirely.
| 0.2+0.03 ~|E5 | Applied Permissible Area

1) Up to edges of glass panel.

2) Up to flange area of sealing plate.

3) Up to 2.0 length from the edge of
glass panel on FPC.

BWE R4 : FH356-235-0. 3SHW (50) & A+ E# (#)
Accommodated Connector : FH35C-23S-0. 3SHW(50) HRS

-24-
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