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OLED DISPLAY SPECIFICATION

F4 Type No. ELF2101AA

1) ®HA Application

AERZILEHELT « R TLUAELF2101AAICERT %,
The specifications are applied to OLED display ELF2101AA.

2) #IZE Features

PEETE 1 TS
TAART VAR H—
DISPLAY BUSINESS CENTER
FUTABA CORPORATION

IEH Item {#& Specification
==%
uﬁ%;&. 176 x 48RGB
Resolution
= =
u?*j‘ff A 0.264 x 0.238 mm
Pixel Size
[ ©
I_.l;% t & 0.288 x 0.258 mm
Pixel Pitch

= =X
TIOT4ILIT 50.664 x 12.364 mm
Active Area
7377(‘41'47( Y4 X) 60.50 x 19.50 mm
Glass Size
IC
SSD1333Z
i) )
Color of lllumination 65,536K
Gray Scale 32(R), 64(G), 32(B)
1ERE
wx 120 cd/m?(40% Pixels On)
Luminance
MRSt HR ;L
Circular Polarizer (CPL) Without CPL
EREN A A )7L SPI/I2C
Drive Method Serial SPI/I2C
TATTAT 1/176
Duty Cycle
BREX
Power Supply Voltage 17.5V 3.0V (Typ.)
=h=
3

Mass g

3) FiE Purpose




4) FEHEYKEE  Normal Condition

AREHRETIEFICEHDOENGE. TRICHE LELREERKEDEZERATIINET 5,

Measurements are done under normal condition unless otherwise specified.

JBFE  Temperature

B Humidity

OLEDERENEJRE/E OLED drive power supply voltage (VCC)
o<y Y EBIRERE Logic power supply voltage (VDD)

5) B4  Electric Characteristics
5-1) #Ext AT Absolute Maximum Rating *'

23+3°C
45+15%
17.5£0.1V
3.0+0.05V

HH Hik=)
Item Symbol

Min.

Max.

B
Unit

OLEDBREN E R EE vce
OLED drive power supply voltage

19.0

O oy Y EBRERE VDD
Logic power supply voltage

4.0

ESANERE Vi
Signal input voltage

VDD+0.3

BiERE" Topr

Operating temperature 2

-20

+75

ETRURE Tstg
Storage temperature

-40

+85

F o ) BERRKEREF. BRLYELEBLTEELBVRRAETHS,

*2) #EBREES,

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

*2) No Condensation

5-2) HEEENVESME  Recommended Operation Condition ™

H B is Min.
Item Symbol

Typ.

Max.

BAfy
Unit

OLEDEEE)EREE VCC 17.0
OLED drive power supply voltage

17.5

18.0

Ay Y BRERE VDD 1.65
Logic power supply voltage

3.0

35

ESANER ViH 0.8VDD

VDD

<

Signal input voltage ViL 0

0.2vDD

F ) HEEBERBLE. BRI/ REERERTE S SHEHA.

EROEHERATHEALTT LY,

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) HEER Current Consumption

EH k=g =P SWAY S Typ. | Max. | B&f
ltem Symbol Lighting pattern Unit
40% Sk 19.1 21
120cdfm2 40% Pixels On
mA
OLEDERENE IR E i Icc 258 UT 21 24
OLED Drive power supply current All Pixels Off
RBUINA B - 10 A
Stand-by !
40% AT 0.957 | 1.05
120cdfm2 40% Pixels On
. mA
ey s BRER IDD 24T 0957 | 1.0
Logic power supply current All Pixels Off
RAVINABE - 10 A
Stand-by H
6) JtiF4EtE  Optical Characteristics
6-1) #8E / &E Luminance / Chromaticity
IEH & Min. | Typ. | Max. | BAfE
Item Condition Unit
#EE  Luminance 40% 54T 40% Pixels On 90 120 - cd/m?
) X 0.27 0.32 0.37 -
White
y 0.30 0.35 0.40
X 0.57 0.62 0.67
‘BE Red 0.30 0.35 0.40
E3 y .o . . . .
&5 kTR BE
Chromaticity ” RATRIE  Pixel On 028 | 033 | 038
Green
y 0.51 0.56 0.61
Blue X 0.09 0.14 0.19
*3) y 007 | 012 | 047
aY b3 Xk Contrast *1) 10,000 - - -
ISFIVRIBE S *2) I N
Luminance Distribution ?
o 1) ERITEEID MR ML =2 RITIEE  £ELTIEE

*x2) BIEME 38 (FiRO~Q)
*3) BlueBE(XSEE,
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~®)
*3) The Chromaticity of blue is reference value.

INHRILINIBE 5 #1 = (1-(Lmin/Lmax)) X 100 %

® @ 6 —1

Luminance distribution= (1-(Lmin/Lmax)) % 100 %

44 Type No. ELF2101AA




6-2) HAFFFaS

Lifetime Expectancy

HE BESAF LUEEE
Item Operating Condition Lifetime Expectancy
EETEED 4)IBRBOZEREE, ) HEILBHDEKTEE. 10,00085 [ R AT EN1E#2 . RERE(L6-1)GTED
Room Tormn, BATA0N™ EEBIE B TROSMULETHLE
Ooomt' emp. Normal condition defined as 4), Set min luminance which After operationg for 10,000hrs, Luminance should be
Li?ei:’ri:g described at least 50% of the min luminance which written in 6-
in 9), Lighting Rate: 40% 2, and Continuous Operation 1).
38 g [ETES It Ik (= 75 S
EEREES u%w%t@%ﬁaﬁgﬁlﬁ30@‘ 5 5 BEfE
& NIEAE L BE = b
Etoom Temp. N 4)%“3%?*3"%%1‘ ‘4 i{ﬁ The time when the light emitting area of the pixel
Llfo;.age ormal condition defined as 4), Storage. reaches 30% of the initial value.
fietime Syears after delivering.
i

1) HifrFamLld. BEXUTERALESEICHFTELIFNTHY . RIATHLDTEHY FtHA,
*2) RATHRAODE L, 154 VIT6ERPDINDEFRERITSELHLDET D,
COF, R DERT/NARILOERB R LEHL TL%DERF T RATL TV S 1D ET B,

Notice:

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

*2) Pixels of 40% in one line 176 pixels are light.

In this case each pixels lights for average time of 40% of display drive time.

AT M ER

*Storage Lifetime Definition
¥ HRIR BE Initial status % 6n BIE B End of Life Time

6-3) FEEF% Gray Scale

CEE
Gray Scale

32 (R) x64 (G) x32 (B)

7) AC#514& AC Characteristics

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

44 Type No. ELF2101AA




12) #EfT4E#H% Connection Specification
12-1) R Figure of Connection Specification
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12-2) #2Z[EEE  Recommended Circuit
12-2-1) 48V FILA A2 —27 T —XATOHEEREIFEK Recommended Circuit for 4-wire Serial Interface

VDD veC

T FPC
VLSS
VSL
VCOMH
VP
Ve
IREF
VsS
VDD
RES#
D/c#
Csit
Bs1
B30
oo
D1
D2
V55
VDD
vee
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VSL
VLSS

From MPU
(Customer side)
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1/8wW

c3
c1
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1.5M0

ST

D2

7/47/_7X_

N 0.1uF(6.3V)
N 4.7uF(25V)

\I 4.7uF(25V) | lcz
N 4.7uF{25V) ! lm

N

122-2) 3R VT IA R —T 2 —ATOHRERBIFE Recommended Circuit for 3-wire Serial Interface

VDD vee

T ' FPC
VLSS
VSL
VCOMH
VP

veC

From MPU
(Customer side)

IREF
VS5
VDD
RES#
D/CH
C5#
B51
BSO
Do
D1
D2
VS5
VDD
NVCC
VP
VCOMH
V5L
VLSS

Wt |~ o | |b|w|m|e

R5TE
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N 4.7uF(25V) ! lm

N 4.7uF(25V)
N 4.7uF(25V) | lr:z

¥4 Type No. ELF2101AA
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12-2-3) 1C A4 82— 7 T — A TOHEREK Recommended Circuit for 12C Interface

VDD VDD VDD vee
FRC

VLS5
WSL
VCOMH
VP

WCC

From MPU zimz % E“?m
(Customer side) ’ )

IREF
V55
VDD
R5TB RES#®
SAQ 10|D/CH#
11|C5#
12|B51
13|B50
SCL 14|D0
SDA 15|D1

Wl [~ o |u | ||k =

17 (V55
18|vVDD
19(VCC
20|vP

21 (VCOMH
22|W5L

23 |VL55

R2

5050
1/8W
R1
1.5MQ

c3
| |
[

1
| |
[

w 0.1uF(6.3V)

~J

D2

N 4.7uF(25V)
\I 4.7uF(25V) | lcz
N 4.7uF(25V) ! lm

J&4 Type No ELF2101AA
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13) ARHFBHM

Pin Assignment

% |=Input, O=Output, |0=Input/Output, P=Power Pin

) . . Pin Setting at each interface
PINNo|[ PinName Function Description Remarks
Type | 4line SPI 3line SPI 1c
1 |VLSS Analog system ground pin. P
2 |vsL This is segment voltage (output low level) reference pin. P
3 [VCOMH COMH Voltage P
4 |VP Segment pre-charge voltage reference pin. P
5 |vCC OLED Drive Power Supply P
6 |IREF Segment output current reference pin. P
7 |VSS Ground pin. P
8 [vDD Core Voltage Regulated Internal IC P
9 |RES# This pin is reset signal input. | L: Reset operation
10 |D/C# Data/Command Select | DC Pull Low Pull Low |L:Command, D: Data
11 |CS# Chip Select | ICS ICS Pull Low |L: Select operation
12 |BS1 Interface selection pins | 0 0 1
13 [BSO Interface selection pins | 0 1 0
14 |DO Transfer DATA PIN | SCLK SCLK SCL
15 |D1 Transfer DATA PIN | SDIN SDIN SDAN
16 |D2 No Connection ,When 12C mode is selected, D2, D1 should be tied together | SDAour
17 |VSS Ground pin. P
18 |VDD Core Voltage Regulated Internal IC P
19 [VCC OLED Drive Power Supply P
20 |VP Segment pre-charge voltage reference pin. P
21 [VCOMH COMH Voltage P
22 |VSL This is segment voltage (output low level) reference pin. P
23 [VLSS Analog system ground pin. P
Connector Side
[ Pin 23
|
B ]
Display Side Up ﬁ E
Pin 1

-20-
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Futaba EErIxglst
OUTER DIMENSION

R E B IR R

(59. 45) 1 FPCERHR/N R —VEREITES T &,
60. 50=0.3 2) HIRNRRIWEHEBZ GV L,
HIEEH A EE
2.07) (51.22) FPCLIZH S R/ LIHER M 52. OMax. £ T,
o~ P0. 288x176-0. 024 1) Wiring patterns on FPG must be covered
=] with resin entirely.
= C;Sl 2) The thickness must be lower than
e — S the thickness of glass panel.
RO Applied Permissible Area
Up to 2.0 length from the edge of glass
! pasted out of glass panel outline.
| _ _ _ _ _ _
8 B e B Pin23
> 8o ‘ ‘ ‘ 2
ol ~| R o M I .
A2 = de ® [[ I 7 ‘ b
L2 8 s ! ! ]
o T 8 | A N ~
= | N ] Pint
| - :
=}
a [ (35.0) <
RET 4 LLAY fFIHEE FRT 7 (176x48RGB K 1)
1) 22— 59T )T7HREDONBZ &, Active Area(176x48RGB dots)
2) RTELSNEA S RISRIIAEFTHAE SN &,
Protective Film
1) Viewing area must be covered entirely. Ea—a 27T U7 GMREEBRBAE) -
2) Protective film must not be pasted Viewing Area(ﬁpp' ied Areg °f,f, , PN
out of glass panel outline besides tab section. ppearance Specifioations) e AN B
7/ \
/ \//
‘/ \\ ‘
‘ \ = /'
. \\ // 8
- \\ // S
3 K
N - _ - - .
~N o
— (1.20)
(55. 36)
i 2. OMax.
%%7/ (3.5)
- (##38#R) (Stiffener)
=) el //// ‘
® SR =7
| ‘
(0. 59—~ c

WEBESHNFAE

1) #HIERISSIEHAHSEIN &,

2) IFARIEFELATET B,

Printed Location of Manufacturing No.

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

EF 1F 4B RS 2B A S0 BE

1) BROFETHTIVTHEDLDNTNSEI L,

2) BEOESFHLEESSLVENI L,
Resin(Sealing Side)

Wiring patterns on glass panel must be
covered with resin entirely.

2) The thickness must be lower than
the height of sealing plate.
it i 3
1) ASRINHRIL : ASANRIVIFERE T,
2) bR : #HIERDT SO DET,
3) FPC: 75 R/ R JLEHERA 2. OMax. & Ts
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.

EEE --- FPCHT Y HA T (LB SF A EnE
1 75 R ILIRERAN 5 3. Ommil E

2) AR IFERA S 1. Ommil L,
FPCHT V) BRI IT R REH
R=0.38

G Limit --- Applied Permissive Area
of FPG Bending Location

1) 3.0 length or more over

from the edge of glass panel.

2 1.0 length or more over
from the edge of stiffener
Applied Permissive Bending Rad
It must be 0.38 or more over.
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g
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(0. 288)

AERHLEARE (100:1)
A-Portion Magnified Drawing (100:1)

RO 15 S

BED 4 ILL 55 2,%%,, Resin(Display Side)

Protective Film (|ass Panel
/ FPC
< \\

ik E g
#1FR IC Resin(Sealing Side)
Sealing Plate

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

WEaR4Y A : FH350-23S-0. 3SHW (50) £ O+ E# (#k)
Accommodated Connector : FH35G-23S-0. 3SHW (50) HRS

ELF2101AA




