Futaba

B4 Type No. ELW1501AA

BEEE A THMAat
TAAT VAR —
Display Business Center
FUTABA CORPORATION

1. BF#E  Scope
COHEHERL., ARBEFIEKRASUISMAT HSOLEDDERRIZDOVTHET %,
This specification applies to OLEDs to be supplied by Futaba Corporation.

2. —fR#RE  General Specifications
N ETEABLY 2 AMURAICRANEESIHE S, HEKRELZEEINZLDET S,
When there is no return within two months from the date of the issue, this product specification will be recognized as granted.
22KUEBROREICRENEL-BRE,. BEHBOLLNEZEDSLDET S,
Any doubtful standards found in this specification should be clarified upon mutual agreement by both parties.
IR HROMEUSNDOBENE L -BEF. MERBEOLLEZ LD TDET S,
Any problems occurring outside the standards of this specification should be solved upon mutual agreement
by both parties.
ARERRFILEICEL, MERBEOLEETSHIDET S,
Limited samples should be provided upon mutual agreement by both parties when necessary.
25 HMBIRDEE, RUVEELHR. TROEEZTS>BEE. FAICBAMAXETHLANDGLDET B,
When significant design or process changes will be made in the product standards ,
it is necessary prior notification by writing to the purchaser.
26 Oy MHEFEROVELEERE, RAELTEELGL,
WERICOVWTIIREROVNURTIICEABICTFR T S30DET 5,
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.
2T REHREF. MARLYREROY FAETEINEZALYRBEL. 1ERICHNEZFLTEIIDET D,
The specification terminates 1 year after the month following the last lot delivery.
28 AXRFELHERBICHEROEVIEL-GEE. BAERBAZEBEL L TERT S,
Any mis-interpretation of this specification between English and Japanese expression must be solved
by using superiority of Japanese one.

. MEMRE  Quality Control
EFRRER TR, MRMBEGEE, T4 AT LA RREEOTR
Major defect : Display functional failure such as non light-on , line defects.
ANSI/ASQC Z1.4 iifi & AQL = 0.4%

BAREHER, BEE, AAFX5hGE, KRTOFDLGERICEIXELZVEFESALIO
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 1.4 i & AQL = 0.4%

4, RIBEA~OIY & Efforts on Environment
41 RER(E/NAS T 1) — RoHS, REACH MEHATY
42FAEWNS, FEIRTERRICEBELEMH, BMZEALTEYVET,
FEREATPEIEIRTERASIASLEHYFEA,
43 RIREFYEREHMICERINATVET,
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.



—Futaba

BHIEELT 4 A7 L A 8L RS
OLED DISPLAY SPECIFICATION

4 Type No. ELWI1501AA

BEEE A T KA S
TAAT VAR 2 —
Display Business Center
1) &R Application FUTABA CORPORATION
AEHREIIEHELT « R TLAELWIS01AAMZER T 5,
The specifications are applied to OLED display ELW1501AA.
2) BEE Features
ltem Specification

[EIEF5 128 x 128

Resolution

BREYF 0.204 x 0.204 mm

Pixel Pitch

THOT4TTYT 26.09x 26.09 mm

Active Area

AZRHFA4X 31.55 x 33.77 mm

Glass Size

IC SSD1327

AR =hc)

Color White

& 7 3% 16

Gray Scale

VERE 200 cd/m?

Luminance

MRS B®mL

Circular Polarizer (CPL) Without CPL

EREh 5% IRy TR IR

Drive Method Passive Matrix

Tai—Ta—tk 1128

Duty Cycle

BEREE 17.0V/ 2.8V (typical)

Power-Supply Voltage

B5E 35+0.4g

Mass

3) FHi& Purpose




4) REIRRE

Normal Condition

AEHRETEKFICEHOENGE, TRICREL-FEERKBOEZERTLHILDET S,
Measurements are done under normal condition unless otherwise specified.

BE  Temperature 23+3°C
EE Humidity 45+15%
OLEDEREHEREE OLED drive power supply voltage (VCC) 17.0£0.1V
ATy ERERE Logic power supply voltage (VCI) 2.8+0.05V
5) BXHFM  Electric Characteristics
5-1) #axtH\KE Absolute Maximum Rating
ltem Symbol Min. Max. Unit
OLEDERENEIREE VCC 0.5 19.0 v
OLED drive power supply voltage
Aoy EREE \VCl 0.3 4.0 v
Logic power supply voltage
EEANER Vi 0.3 VCI+0.3 v
Signal input voltage
#ERE" Topr -20 +75 °c
Operating temperature K
BTERE Tstg -40 +85 °c
Storage temperature
Notice:  *1) #¥5Z&7%EZE, *1) No Condensation
5-2) HEHESLMHE  Recommended Operation Condition
Item Symbol Min. Typ. Max. Unit
OLEDERBNEREE VCC 16.0 17.0 18.0 Vv
OLED drive power supply voltage
A yIBRER \VCl 26 28 35 v
Logic power supply voltage
BEEANERE ViH 0.8VClI — \VCl v
Signal input voltage ViL 0 — 0.2vel” v
Notice: ~ *1) VCIAY1.8(V)EF. BRAViLIF0.4(V), *1) When VClis 1.8[V], the maximam ViL is 0.4[V]
5-3) HEE Current Consumption
5-3-1)  OLEDERE)EJREH VCC Current Consumption
HHE Hox=p RATIRE—> Typ. Max. Bifr
ltem Symbol Lighting pattern Unit
OLEDERBYERE T cc 200cd/m? All Pixels On 300 | 350 A
OLED Drive Power Supply Current All Pixels Off 0.3 0.5
5-3-2) BTy BREHR VCI Current Consumption
HHE Hox=s RATIRE—> Typ. Max. Bfr
ltem Symbol Lighting pattern Unit
OSwhERER 200cd/m? All Pixels On 105 150
Logic Power Supply Current 'Cl All Pixels Off 100 145 WA
4 Type No.  ELWI501AA




5-3-3) R UNAEREFR stand-by Current Consumption

EHHE Hox=p RATIRE—> Typ. Max. B
ltem Symbol Lighting pattern Unit
Stand-by Current(VCC) ISCC Display Off - 10
pA
Stand-by Current(VCI) ISDD (Send Command AEh) - 10

6) Jt=4%%  Optical Characteristics
6-1) #EE / ®FE Luminance / Chromaticity

ltem Condition Min. Typ. Max. Unit
& x Chromaticity x All Pixels On 0.27 0.32 0.37 -
B y Chromaticity y All Pixels On 0.29 0.34 0.39 -
#EFE Luminance All Pixels On 150 200 250 | cdim?
a2 k5 A Contrast * 10,000 - - -
INRIVNIEE S *2 0 - 20 %
Luminance Distribution

b *NE[ITIEEIV RS R ML =2 K(TIEE  £HETEE

*2) AIENE 6m (TEO~®)
Notice: ~ *1)Contrast ratio of display all pixels on in a dark room = Display All Pixels On / Display All Pixels Off
*2)Measuring Point : 6 Points (D~®))

© @ © : NFRILREE D= (1-(Lmin/Lmax)) x 100%
@ 6 ® - Luminance Distribution=(1-(Lmin/Lmax)) X 100 %

[

B4 Type No.  ELWI501AA




6-2) HAtFFEds Lifetime Expectancy

EH BEEH LEEEE S
ltem Operating Condition Lifetime Expectancy "
=28
el HERBOMWERE, O FRMOREE. 1000085 RA A KT B i . HBIE(£6-1)RRBOD
Roo T BATR50%? EHEE 1 BB TRONUETHEE
Ooom X emp. Normal condition defined as 4), Set min luminance which described| After operationg for 10,000hrs, Luminance should be
Li?e'at[;ing in 9), Lighting Rate: 50% 2, and Continuous Operation at least 50% of the min luminance which written in 6-1).
=R .
;‘;hﬁ B & O50MERAREE & h 5B

Room Tem HIERBOEERE, FE AL 6.64
st P Normal condition defined as 4), Storage. 50% Pixels shrinkage time.

Iorgge 6.6 years after delivering.
Lifetime
pe

1) BFEFEG L. FEZGTEALLSSICHFTESIFGTHY ., REETHIOTREHY FEA.
*2) RATHEBONE X, 154 VI28EHRFDNDERZRITSELILDET B,
COFF, £ AR DEFE /)L OERENERERE <6 LT L T0% DREREEITRAIL TS D ET D,

Notice:
*1) Lifetime Expectancy is not guaranteed one but expected lifetime in normal condition.
*2) Pixels of 50% in one line 128 pixels are light.
In this case each pixels lights for average time of 50% of display drive time.

*ETEF M E S
*Storage Lifetime Definition
MEAIREE Initial status E&ZER End of Life Time

6-3) F&EA%K  Gray Scale

AR 16
Gray Scale

FAR—ARATY T 256 Steps
Dimmer step

7) AC#%tE  AC Characteristics
7-1) 2 L—LRAEE  Frame Rate
Min: 100Hz

B4 Type No. ELWI1501AA




1-2)

AVB—TI—R BLZIVT Fr—+F
71-2-1) 448 SUFIL A3 —Dx1—R BA43IY

VCI=1.65Vto 2.1V

Interface Timing Characteristics

4-wire Serial Interface Timing Characteristics

symbol Parameter Min Typ Max Unit
teycle Clock Cycle Time 220 - - ns
tas Address Setup Time 15 - - ns
taH Address Hold Time 15 - - ns
tcss 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 30 - - ns
toke Clock Low Time 25 - - ns
telkn Clock High Time 20 - - ns
tr Rise Time - - 15 ns
tr Fall Time - - 15 ns
x =
| Las _[ L ag
Toss tess /
CSB \‘( A
_ toimn e toEH
SCLK A § / . \
F R
Ammmnms ————
tosw torw
Valid Data
SDIN JE Z
CSB
SCLK Lofeofi el ol Pl Bl el Bl ]
SDIN D7 D6 D5 D4 D3 D2 D1 Do
4 Type No. ELWI1501AA




1-2-2) 48 SUTFIL A3 —Dx1—R BA43IY

VCI=2.1Vto 3.5V

4-wire Serial Interface Timing Characteristics

symbol Parameter Min Typ Max Unit
teycle Clock Cycle Time 160 - - ns
tas Address Setup Time 15 - - ns
taH Address Hold Time 15 - - ns
tcss 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 15 - - ns
toke Clock Low Time 20 - - ns
tekn Clock High Time 20 - - ns
tr Rise Time - - 15 ns
tr Fall Time - - 15 ns
DC | ><
| tas _I Tag
Tess Tcsm
CSB N /
M trigr Ir_\'c'.e tois
SCLK w | Ok / e \
e J—
tosw toew
SDIN Valid Data ;
CSB
SCLK bl bl el bl bl pal ol ]
SDIN D7 Dé D5 D3 D2 D1 Do
4 Type No. ELWI501AA




7-3) {44k  Control Specification

7-3-1) AR TFa—4 —&A2A—7Jx—X Command Decoder and Interface
RED2—UIE, DCEVICEDEANINT DT =4I URIEHIBLES,
DCEVHHIGHD B, T—H/NX A N ET—REFIBT S, Graphic Display Data RAM (GDDRAM)
[CEZFRAHINET,
DCEVALOWD B, T—RN\RAAETTUREHIIESh Ta—FEICEIIUR-LORS
[CEZFRAHINET,

7-3-1) Command Decoder and Command Interface
This module determines whether the input data is interpreted as data or command.
Data is interpreted based upon the input of the DC pin.
If DC pin is HIGH, the input at D7-D0 is written to Graphic Display Data RAM (GDDRAM).
If it is LOW, the input at D7-D0 is interpreted as a Command which will be decoded and be written to the corresponding
command register.

7-3-2) VT A2 BA—Dx—RZEIR (448SPI)  Serial interface selection (4-wire SPI)
MR TINAB—T—X[E, )T ILo8v%: SCLK, 27 IL-T—23:SDIN, DC, CSBD4DDIETHER T 5.
4RSPIE—RTI&. DO 3fF (LSCLKEL TEIE, D13HF (XSDINEL TEIK. ERALAEVRFDSIED2EA—T &
$HTEDIMLDTETDUFIINEBTT FURICHERT HEEHELET,
The 4-wire serial interface consists of serial clock: SCLK, serial data: SDIN, DC, CSB. In 4-wire SPI mode,
DO acts as SCLK, D1 acts as SDIN. For the unused data pins, D2 should be left open. The pins from D3 to
D7, E and WRB can be connected to an external ground.

Function RDB WRB CS DC DO E: (N HIXESHHIGHZEEKT 5

Write Command  |Tie LOW Tie LOW L L 1 Q) LIZEEHLOWEERT S

Write Data Tie LOW Tie LOW L H 1 Note (1) H stands for HIGH in signal
(2) L stands for LOW in signal

SDINIZD7, D6, ... DODIEZFIZSCLKDIL LY Ty P TEE YR TR DR A—AELTRENFT,
DCIE8DDYAVIEICH U TYLTEINET . VTR REIRDT—4/34 FMECDDRAME = (&
BLYyRYIHEHRICESAENFET,

ATURLPREAN VYT IILE—FRIZEVWTIE, EERAABEOAHHFRAEINET,

SDIN is shifted into an 8-bit shift register on every rising edge of SCLK in the order of D7, D6, ... D0. DC

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 operations are allowed.

B4 Type No. ELWI1501AA




8) EIRON/OFF>—4 > X & FKRON/OFF < —%4 > X Power ON/OFF sequence & Display ON/OFF sequence

Power ON sequence

VCIEIRZONL , BEMHEEENEEE R TH
DEREENSDIREH0% LR OEE R
ETHETHD,

Power on VCI .

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

=+10% of setting voltage.

A

HNEREIR (VDD)AIRE T HET300msLL L
D, (10)

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

A 4

NI—#> )ty (RSTBE >V ZLowlZtvkL
f=#%&IZHighlz v kg 3)

LowB%F&:Min 100ps( t1)
Power on reset RSTB pin LOW and then HIGH
Low time: Min 100ps(t1)

A 4

ICaOTURL U R TE
Set command register of IC *1

A 4

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

A

VCCEJRZONL, EE M HEREFEF RN TH
DERTEEMNSDIREH 0% LUN O FEE A
ETBHETHFD,

Power on VCC, wait until VCC rises to range of

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

&7~ ON
(a< K AFh #4E)
Display on
(Send command AFh)

e

*1) OV I bkHzz7-avT745L—23a Y

*2) 100 EVLT—2EEARSE

SH

E4

-

Power OFF sequence

&R OFF

(a7 FAehi%(E)
Display Off

(Send command AEh)

A 4

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

A 4

VCCEIRZEOFFL., VCCAVCILLTIZ
BAHETHD,

Power off VCC.

Wait until VCC falls less than VCI.

A 4

VCIERZOFFY %,
Power off VCI.

TRO—FTURIZHEDLLEWEES., ERNKET LI ENHYFET,
Notice:

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

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

4 Type No.

ELW1501AA




8)

BIRON/OFF > —4 > X & FKRRON/OFFL —/7 U X (#e &)
Power ON/OFF sequence & Display ON/OFF sequence (Continued)

RSTB

VCC

RSTB High
RSTB Low VCC On

Power ON Sequence

-
L VCIOff
Display Off

VCC Off

Power OFF Sequence

4 Type No.

V(ClI

ELWI1501AA




9) YIboxT7 a7« L— 32 Example of Software Configuration

a2 kSR MlEZERE 81h, 9Ch
Set contrast control

45 A2 FRE-MAPZERTE AOh, 42h
Set segment re-map

KRBT A U ERTE Ath, 00h
Set display start line

RRATEY FEEE A2h, 00h
Set display offset

BERRE— FICERE Adh

Set normal display mode

MUX Ratio % 5% % A8h, 7Fh
Set MUX ratio

NEERGEHE— FICHRTE ABh, 01h
Set enable internal VDD regulator mode

Phase1,Phase2® 7 = —XE % & T B1h, 31h
Set phase length of phase1, phase2

DAL & EIRERBEHRTE B3h, F1h
Set ratio of dividing frequency & oscillation frequency

TJLART—VT—TILERE Boh
Set gray scale table

T)Fr—DBRERE BCh, 07h
Set pre-charge voltage

VeomhE i % %X TE BEh, 07h
Set voltage VCOMH

T—2EEAANT LT FLRERTE 15h, 00h, 3Fh
Set column address

T—REZEAAOIVT FLRAEHRE 75h, 00h, 7Fh
Set row address

4 Type No.  ELWI1501AA




10) EY2 )L T—42#(EAK Pixel Data Output Mode
Graphic Display Data RAM(GDDRAM) [ZDLNT

ICRERDGDDRAMIZSRANTHERL S . RIRENHEBRDbIt/NZ -V ZRALET,
GDDRAMD 4 A X(£128 x 128 x 4bit T, FERIZIE, 4EY FDT—EAHYET,

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 128x128x4 bits.

TERIFLLTORERFDOGDRAM mapEER L TWLET,
- 4 A > FRE-MAP (AOh) DE&TE:
NS L7 KLA Re-map OAERA (A[0]=0)
=7JJ)L Re-map OfEMA (A[1]=1)
BAR7 FLRAD Y R (A[2]=0)
aL7 FLR Re-map OFEMA (A[4]1=0)
OL7 KL R spritoddeven MR (A[6]=1)
- FREEBAE S 4 > (A1h)=00h
- &RA 7+ k (A2h)=60h
- T—REEAHAN T LT KLR(15h) = 00h, 3Fh
- T—AEZFAH#ADT KLR (75h) = 00h, 5Fh
- T—ANA =42 X D0, DI, D2 --- D6143

The GDDRAM map under the following condition:
+ Command “Set Re-map” AOh is set to:
Disable Column Address Re-map (A[0]=0)
Enable Nibble Re-map (A[1]=1)
Enable Horizontal Address Increment (A[2]=0)
Disable COM Re-map (A[4]=0)
Enable COM sprit odd even (A[6]=1)
* Display Start Line(A1h)=00h
* Display Offset(A2h)=60h
+ Column Start/End Address(15h) =00h, 3Fh
* Row Start/End Address(75h) =00h, 5Fh
* Data byte sequence: DO, D1, D2 ... D6143

Seg 0 Seg 1 Seg 2 Seg 3 Seg 124 |Seg 125 |Seg 126 |Seg 127
Com 16 DO[7:4] DO[3:0] D1[7:4] D1[3:0] D62[7:4] D62[3:0] D63[7:4] D63[3:0]
Com 80 D64[7:4] D64[3:0] D65[7:4] D65[3:0] D126[7:4]] D126[3:0]| D127[7:4]] D127[3:0]
Com 17
Com 81 - —T
femm— —_—
Com 126
Com 63 D6016[7:4]| D6016[3:0]| D6017[7:4]| D6017[3:0] D6078[7:4]] D6078[3:0]| D6079[7:4]| D6079[3:0]
Com 127 | D6080[7:4]| D6080[3:0]| D6081[7:4]| D6081[3:0] D6142[7:4]| D6142[3:0]| D6143[7:4]| D6143[3:0]
Table : Schematic diagram of GDDRAM
11) GDDRAMZE Z=iAA L —4 > X GDDRAM Write Sequence
D EAHTDHHTLT7 FLREZZREANY FERTT 5,
Set column address to write.
Q@ EAATHOVF7FLRAEZRET SV FERTT 5,
Set row address to write. 4
@ 2ERNDEZRT—2ERTTS
Set graphic data of 2pixels.
@ Q%8 191EEITT S,
Operate 3, 8,191times
4 Type No.  ELWI1501AA




12) $E#i{E#  Connection Specification

dn eoe4 Uld ¥

12-1) fEfettax

10103UU0D  TNOD

Figure of Connection Specification

o
NC [5g62%
NC [ X
*— COM127 [352
CoM126
com125
6
&
2|
7
9 )
@
w
s N o
17| VoD ~ 3
1 ver [ =,
vel > =
 —r N1 o] ) @
VDD m [ [e:]
vel | -
BSO
vss % g
BS1 »
vel
BS2 Q
Vss @
=
] |
COMBE6 [355
CoMme5 =
comea 22 =
321 28 |3 @ o o |
vee Moo o o v e 9 v g |RE
SEG127 [31; G |DATA LT 2 2 2 Z 22 [ze
SEG126 [316 5| DATA 126 E 58 B>
SEG125 DATA_125 =
vLss 2
— VLSS 5
VLSS
=
=
=
TS
=
=
o TvE
=
=
=
=
YRS
=
=
27 V0
yrERL
29 7T
STV
=
=
=
=
: RN
N
= N
T N =,
- (2]
s 2 2 =
oLt » @ ©
= I ) <
R n = = 3 ».
£8 8 5 @ s
8 2 = o o )
z 3 2 c
N NC R = =
2 | 69 =3 0
LNc NC 0 [ VE @D g
NC NC = o
AGND AGND e—1 e
AGND AGND [ =
AGND AGND [7—— =
vce vee g =
VCOMH VCOMH =
70| VDD VDD (5 =
1] vel VeI 17 =
> BSo BSO [ o TVE
GND GND [ TR
BS1 BS1 [ Ve
vel VeI 8 =
15| BS2 BS2 [To 55 [VC
GND GND 7 84| VLSS
I NC NC [ 85| VLSS
| NC NC [ VLSS
20| NC NC [0
51| AGND AGND 57
AGND
AGND
4] AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
we [ e seca 12 10 {07, P
AGND 24 | AGND SEGL [7g7 192 |DATAL » 9 o 9 9 9
vee [ | AGND SEGO paTA0 © Q@ z =z z
VCOMH & - NC . vee [H2x zzz Lk
VDD NC NC = vee ik o v s B R B
vel I NC I IREF vee X Py
AGND Iref Iref FR o ko [o B R
Iref I }L FR FR ‘L cL como ig; i o oo £ 8
GND 15 21| GND GND vss COM1 [ge —
CsB 37 22] CSB csB cs# comz 5
RSTB 25| RSTB RSTB [ oa | RES# @
DC DC DC [ 4] DIC# »
SCLK [75 GND GND [3= 05| VSS
SDIN [7& WRB WRB [ on | RIW(WR#) Q
VeI g 47| RDB RDB [ o7 | E(RD#) @
VDD [ 77 45 DO Do Do
VCOMH [g D1 D1 D1 o
VeC g D2 D2 100 | D2 3
GND 5103 D3 101 D3 =
22 D4 D4 102104 =3
23| D5 D5 105 ] D5 L g S
D6 D6 oy 1047 D6 o *®
D7 D7 (g5 10507 =
56 | GND GND vss o >
57 | VC! vclfﬁﬁ X—mm NC 3 @
VDD VDD [ cLs = o
VCOMH VCOMH i ver =3
vce vee vel 2
NC NC [ i VDD
E*Nc Nc*q VDD
~|NC NC VCOMH
VCOMH
vce
it vee
vce
118 | NC
[
(120
w121 7

13-
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12-2) #42[E3& Recommended Circuit
12-2-1) 48>V T7ILA 2R3 —T 2 —ATHOH#EMEF Recommended Circuit for 4-wire Serial Interface

MPU vee

GND
VCC
VCOMH
VDD
vC
SDIN
SCLK
DC
RSTB
CSB
GND
Iref
AGND
vC
VDD
VCOMH
VvCC
AGND
NC

SDIN
SCLK

RSTB
CSB

PR S 1R PN 1N RN 'Y I 1N N
*wammummopmwbmm\nmm

Connector

4.7u
4.7u
R1 1.5M

C1
Cc2

¥:VCI=2.6V VCI<2. 6V

6VCl

5VDD «—

W

0.1u/6.3V = 0.1u/6.3V

E}__

B4 Type No. ELWI1501AA




13) AAmFBFR  Pin Assignment

X I=Input, O=Output, 10=Input/Output, P=Power Pin

PIN No Pin Name Function Description TI;I:e Remarks

1 NC FEHEHEL  Not connect -

2 AGND 455>k Ground P

3 VCC OLEDERENEEE OLED Drive Power Supply P

4 VCOMH COMHEIEX COMH Voltage P

5 VDD RERR v HEIE Core Voltage Regulated Internal IC P

6 VCl A wYEIR Logic Power Supply P

7 AGND 552K Ground P

8 Iref HAETRIZTE Segment Current Reference Pin I

9 GND 552K Ground P

10 CSB FyFEL Ik Chip Select | |L:Select Oparation
11 RSTB IJvk Reset | |L:Reset Operation
12 DC T—42/a<REIR Data/Command Select | |L:Command, H:Data
13 SCLK 28v% Clock I

14 SDIN T—24 Data I

15 VCl A wYEIR Logic Power Supply P

16 VDD RERRvHEIE Core Voltage Regulated Internal IC P

17 VCOMH COMHEJX COMH Voltage P

18 vVCC OLEDERENEE OLED Drive Power Supply P

19 GND 552K Ground P

1Pin — o
|| 7

1! =2

o 2

I : (%)

13 : | %

Ll _g

19Pin

Connector Side

4 Type No. ELWI1501AA
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14) {S3EMHER  Reliability Test

HH HEBREMH o TILE FIEELE
ltem Condition Sample size Description
;B g _A0°C B 4 *1 FIERUNE L
ERATE 4(: C RTEL 240 EirF'aEl 5 LNl
Low Temp. Storage -40°C Storage, 240hrs No Abnormal Operation
BB B1E -20°C EifE 240 BERY ; No Abnormal Display
Low Temp. Operation -30°C Operation, 240hrs”
BREE +85°C BFE 240 mERY 5
High Temp. Storage +85°C Storage, 240hrs "
SRBE +75°C B 240 BERS 5
High Temp. Operation +75°C Operation, 240hrs
ERERAE +60°C95%RTREE 240 R ;
High Temp. High Humid. Storage |+60°C 95% Storage, 240hrs '
BEYAIIL ~40°C30Min,~+85°C30Min 10044 4 )L ;
Heat Cycle -40°C30Min.~+85°C 30Min, 100 Cycles
Y —URER HBM : 100pF. 1.5k Q. 1000V 5
Surge Test MM : 200pF, 0Q. %200V
FiF H NRILTHAEAEZS R 50NLL E D E A
i | Strenath Refer to Method of Measuring OLED Panel B E,
exural Streng Flexural Strength Characteristic 5 50N = Stregth of the OLED
Panel
R 3 L EBERUNERLE
HEET _ 1/3H6E & T = =80cm REDOENE
Drop Test (Packing) &M 1E (FH10[@E) 5 No Abnormal Operation
1 Corner, 3 Edges, 6 Surfaces, No Abnormal Display
Height:80 cm, 10Times
MiREE (Ea) 5~102§Hz‘ 0.75G, x5!,
o . XY, Z&2h
Vibration (Packing) 5-100Hz, 0.75G, Logarithm Sweep, 5
Direction X,Y,Z 2hr

E o+ BHEREREEEFEST. BERRESLTERIONN < TEE.
*2) HEBETEE,
Notice: *1) It's executed at the atmosphere of compulsory circulation constant temperature chamber.

(100% lighting in case of operation test)

*2) No Condensation

&4 Type No. ELWI1501AA




15) 4\ EREL#E  Appearance Specification

15-1) 41 E8#RE & Appearance Inspection Condition

BREMZYNSH30cmBEN =M EMN S, OLEDRTEDEEmKR V45" DHETHRREEZITI,
CORBEFHICTERHETELVER X RR—DNEREELTREB-SUEIRMABET D, ERICTITI,
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
— 457 30cm
NZ
L
BRZEEROBEITREOEY T 5.
ORITRE 20~100 Ix
QnERE 1500~5000 |x
QFPCHMERIRE 1500~5000 1x
lllumination at Appearance Inspection
(DLighting Appearance Inspection 20~100 Ix
(@Appearance Inspection 1500~5000 |x
(@Appearance Inspection of FPC 1500~5000 |x

BRMBOERIETREDEY &£T 5,
Definition of Defect
BRI SpotDefect  #RR[& Line Defect

£
Max. Diameter L

Al
GE (
Min.Diameter _¥|

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

“

B4 Type No.  ELWI501AA
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15-2) S\EREH#E  Appearance Specification

ETOHEBOHERELHBREBR-ITARILT A AT LA ERBLEHET B,

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

IHH ltem M%Z  Content HFEEEE  Description
FE R LT FERR - FEEMENARIL KRLGL/SRIL 0
Non-lighting Non-display and non-operation panel Non-lighting panel
AR ES  EBEFRERAOIIOHELEFEF |D=<0.10 AR
Pointdefect |DBEIFICLDELR
gf‘;%giml“&éﬁ; g Pretermission
Black spot by scorch of foreign bodies in [0- 10<D=0. 15 28 (BERE10mmIL L)
pixel and light emission element. 2 pieces (10mm = multiple defect
White spot that shine more brightly than interval)
surroundings. 0. 15<D 0
2R RAFRF. TIICLDER W=0.05 M
Black line Black line by Light emitting element and Pretermission
dust. L<2.0 B 0.05W=0.10 218 (BERE10mmLL L)
L=2.0and 0.05<W=0.10 2 pieces (10mm = multiple defect
interval)
2.0<L B> 0.05<W XI[30. 10<W 0
2.0<L and 0.05<W or 0.10<W
SAURKY Bk (AELYRZNSCY) |[HBEZNLLE 0K
Line defect ' |Bright line 5% =< |uminance difference 0line
B (RAEKLYBLIA ) EEELSDLLE 0K
Dark line 5% = luminance difference 0line
HSRXX |RREICHEETSIHSAFEX W=0.05 N
Scratch of glass |Scratch of glass in active area Pretermission

L=2.0 BED 0.05<W=0.10

28 (BE®#10mmLLl L)

L=2.0and 0.05<W=0.10 2 pieces (10mm = multiple defect
interval)
2.0<L B> 0.05<W XI[Z0. 10<W 0
2.0<L and 0.05<W or 0.10<W
HIERNE |HEHRDOFL, X FX GMETEREEEZE) AR
Sealing plate | pjrt, scratch of sealing plate Scratch (no Influence on dimension) Pretermission
appearance TR WM TR B BREE) 0
Dent Mark (No Influence on Dimension)
B OMETEREREE) RIERBESFNEIRMET S
Dirt (no Influence on dimension) It disregards film type resin dirt.
fREERIE BlER@mNENL, ¥X FX B TEREEREEER) THE. RRELHEESE
o ) _|Dirt, Scratch of Protection Resin Scratch (No Influence on Dimension) Pretermission, No exposure of wiring .
Protection Resin TR G T AR ERED) 0
Appearance Dent Mark (No Influence on Dimension)
B OMETEREREE) RIERBESFNEIRMRET S
Dirt (No Influence on Dimension) It disregards film type resin dirt.
1C41 ] ICREDEFN B OMETEREREE) RIERBESFNEIRMET S
IC Appearance Dirt of IC Surface Dirt (No Influence on Dimension) It disregards film type resin dirt.
3 3 7 TR EE
e o e o o) BRI ENERELTS.
Appearance . . I?d'*g ij%fﬁlhhﬂaﬁ%m%go
Dirt, Scratch of FPC, Bending of FPC isregards film type resin dirt.
No adhesion of resin at connector electrode.
*X. #in FRTEORBBHESTE, T4
Scratch, Bending gfl_)igo)%ﬂﬁn‘li7»r)l//_\(:ﬂ]h§t£
No expo;ure of wiring by scratch.
No pause at film part.
Notice: *1) PFEFAEI5DIZEE,  Incase of Gray Scale 15.

B4 Type No.  ELWI1501AA




15-2) SMEE%E (&)

Appearance Specification(Continued)

D7 LAY (EZEEMA)  Glass Chips (Assembly side)
*a = 5.0mm .
#ik
b = 1.0mm Sealing
¢ = 0.5mm (HSREH Thickness of Glass Panel) plate
- ﬂilﬁ . ;Fﬁ:ﬁ

- Allowed Number of Defects : No Limitation.

SR 13R )L Glass panel

L]

SIHEER
Assembly side

~
7 [a]
[c]

@I LAs (RREA)  Glass Chips (Assembly opposite side)

- Allowed Number of Defects : No Limitation.

-a = 5.0mm
b = 1.5mm

- . TR
¢ = 0.5mm (FIZREH Thickness of Glass Panel) Display side
- E% 7R

HS5R 18R )L Glass panel

—— vV

#1E4R Sealing plate

@I Lhy (AL

Glass Chips on Corners

-ath = 5.0mm
¢ = 0.5mm (HSREH Thickness of Glass Panel)
- B 7R

- Allowed Number of Defects : No Limitation.

HS X1 )L Glass panel

®TE
Display side

(<]

—— VvV

#IE#R Sealing plate

] L]

B4 Type No. ELWI1501AA




16) 1R - BEBIEAZE  Method of Measuring Luminance and Chromaticity

ARELT A RT LA DORTHEICKH LEEASRA 52 mm~70mmDEREA S, FTaVED
BEMSREHER 2 ° TRAEETES,
BIEMEIXRRTIVT7OFREEBET S,

Luminance and chromaticity are measured with a luminance colorimeter BM-7 (TOPCON corp.) from 52mm~70mm

(TRZ®)

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

Measuring position is the center of the active area.

VR - B SR DEREN S £ AT

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

BERERAEAZE  Outline of method of measuring luminance and chromaticity

meEEt

Luminance colorimeter

ARELTARTLA
OLED display

I 52mm~70mm

BIERIE Position of measuring

<@ Display side

L |
[

-20-

BREAEMA2° ICT
PRAEZRES B

FEEEBM-7I2 &k Y.

Luminance is measured in 2-degree

measuring field.

&4 Type No. ELWI1501AA




17) X% ILIRITABIEAE  Method of Measuring OLED Panel Flexural Strength Characteristic

HIEWRZETIZL, AR LEEY FT D, RRTYT7HRIZOTIIMMOERBIKICE Y 1mm/F LT OINERE
TREZMA. NRHDBIET DEZ T+ —RT—CTRES %,
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.

< BER Outline figure >

RERIT) TR

Center of Active area

TOBNT+—RT—D
Digital force gauge

A/ SR
OLED Panel

@ 11mm|

A 4

AN—H—FHfEEE: 23+£0.1mm
Distance between spacers: 230.1mm

o4 Type No. ELWI1501AA
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18) A% & S5 AL Packing and Label

18-1) HRERE

Packing form
BEMLHE 1109000000512 & %,

Refer to Packing specification(11090000005)

18-2) &EFE S Production Number

Ny kNo. [TDWWTIX, FTERFEET S,

The production number for the OLED display is as following.
15 F 021022

| J

I
HEFAB?

E
*1)
*2)
*3)
*4)

Notice:

51 Example :

EIENo.
Control

No."

EEESERY (IXIF2) .
ADOREAMISRIETIEDEY
EEESERY.
001 & YEE,

*1)Control number(1 or 2)

*2)Month of manufacture and Mark

*3)Control number

*4)Serial numbers(001~)

Data Code™
(v, m, d)

EHENo. 3

Control
No.”

EHxNo. *
Substrate

No.™

!
Mark

A

B

A
Month

1A

January

2R
February

3B
March

48
April

5A
May

6R

June

18
July

8A
August

9R

September

108 | 1A

October | November

128

December

18-3) RES NI

Inner Package Label
REFES )L EIAN-C35 )L

Inner package label: EIAJ-C3 label
NEFEIRIL  EIA-DSR)L
Outer Package Label: EIAJ-D Label

18-4) #MABLFEA Y% Package product quantity
FL—AUS: 25@/1FL—
HAEEYMDOALY S - T50@ (+ L—30F%)

19) &/DZFHE Minimum order quantity
45001@ (7501& x 6)

4500pcs (750pcsx6)

Tray quantity : 25pcs/tray

Inner package product quantity: 750pcs (30 trays)

-22-
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ELW1501AA




20) IREEMH EREEHMR  Storage Condition and period of warranty
REEHIX, BE : -5°C~ +35°C, /ZE RH65% LLT,
BEStEX. HAMTOENHZ5EVERIZT, BHBEEHESICANIKETREDZ L,
BL, HIZESRERE-—RNLTRELZEHICLIEE - EEFHORRRIIHERT S MMEME LR,
RAEIZOYEY (RETAIILLOWER) AHEBEEXTILI—IILRBFTSEM>TERDI &,
FERAQRHRIIINALUNOERZHET 5,
RETARIE. BEEMABLVI2L A LT 5,
MUHMIITESHRELIZEES. KMRELET,

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 arrival date to customer.

In case failure display found , that will be replaced.

B4 Type No. ELWI1501AA
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21) Ei%LVEEEIE Handling Notes
. RERETAIWLTART VA DABBLGAZMAGWN &, Fi. FPCHAICEBLAZMRA LN &,
2. REAZHEO2FHVWI L, RTAICFEREREGETHAGNI &,
3. BT - BBESAABEILES 2 —ILIZDOEFELTEFEALEWLNI &,
4, BEK[MKIRETIEHBNEER (1.5 kQ, 100 pF ) T 1kVElE . MMEER (0 Q, 200 pF )T
200 VLAE TY, HESAERDESNRETRY RO &,
5. MM RARER - EBRELTHEE LG ERABEZEZNN-FERABBKEH D WVEIRIET S EAHYET,
6. BIRON / OFF>—/%7 >R, RRON / OFF>—47 D R [CiEDH G WNVEE. HEABET LELHY FT,
1. EStAROCRRBOIMUTOENEZECHEREANDRBEIBIT TSI,
8. AHELEC 1 —ILOFEEEBIT TS,
9. ICERE~DEIRER. RU. ICICKRNEDONZMRAS I EE#RITTLIEEEL,
1. Don't apply excessive stress to the OLED display nor the FPC.
2. Do not damage the display side. Do not touch directly with finger etc. on the display side.
3. Do not use OLED if fallen or struck .
4. The static electricity destruction voltage is 1kV or more in HBM test (1.5 kQ,100 pF) and 200V or more in MM test (0 Q,200 pF),
Handle the OLED module under the managed condition of electricity.
5. Use over absolute maximum ratings of the operation power-supply voltage may cause break-down and lead to burning.
6. REVIEW Section 8) Power ON / OFF and Display ON / OFF Sequence, otherwise OLED display may break down.
7.Do not expose to direct sunshine or light included UV light whose wavelength is equal or less than 380nm
8. Do not be condensing of OLED display.
9. Do not connect any circuits to the metal surface of IC. Do not apply external force to the cover.

22) tREZEIE Agreement Matter
AEHREICRBREZLELEE. WEOLEZROLBE. HVEAFH-LEENRELEEICIE. A
BEBABOVADELEVWIZEIYBEBEZL - TRRICHEDHIIDELFEFY.,. FRAFHOEEXTAR
NEEZRET HGEAEEENGE LLEICLIYAKRORELEZTS>LDELET,
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.
INEBERICEIFRCBAE~AREL., BABORRBEZBEVWTHLEREEZEMIT S EETHEERELFET,
BL, FEBEOANBACEMGEEERZICOVTIE. MAZOHMICLVERTESLLDLELET,
4M change shall be made by purchasers' approval of application. However suppliers can make minor change, replacement of
workers or small work change etc, based on their judgment.
MXEEXDABICEVEVWNELHEGEF MIXOABIEBEINDGIDELET .
In case of conflicts between the Japanese explanation and the English one in this specification, the Japanese explanation

overrides the English one.

23) FREE Country of Origin

i E

HS a—F : 8531.80-000
China

HS code: 8531.80-000

24) HEPLE Production Site

B REENMLTARAT LA RU HE (NEEFHHEMN BRLED
Japan(Futaba Mobile Display Corporation) and China(Futaba Corporation of Huizhou)

4 Type No. ELWI1501AA
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25) HBEIEZE  Notes
AEFEICESORRIE. —MEFHF AR, BERHKF. KEHHB. 7I2—XA U MR, O
vEa—Z R, N—v#»%% EHMR. RS, EEAORY M) ICARTEMNLGRARTE
AEh, &=, R BREFHRBL. BEORE. FAAETHAVLNSILZERLTEYET,
ﬁFﬁﬁéﬁbEﬁﬁ#M%téh FHEHBOKE, REBE. TEENAANDEG. FEOUHE
ZICEEZREIZNALNHY. L LAEHEMWEZENBXRLELGIBNOHIUTORAE (UTHER
ﬁ)A@ESE‘E%%E‘mE&ﬁﬂ?é%QTMEUiﬁho
AEHREOHRE., FHEZHA., FLEIREARICHERASNEILITLYRELELBEFICOVLTIE,
TOERZEVDIRETOTITRBLET,

AEHREZEOHE. FHEZBA. FLEIRTARTOERZFESNATVSIGE., FAIELEDET
CHHRCESWD, BESFORRICELE., REKREBHEOLEHKREFROLEKRIZOVTHESETL
EEFEY,

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.

Oz, FHESF Aerospace/Aviation Equipment

QEXFMES (BEE, EF. BHE) Transportation Equipment (Cars, Electric Trains, Ships, etc.)
QEZEAHE Medical Equipment

@ E Hil 1 AR Power-generation Control Equipment
ORFHEEREF Atomic energy-related Equipment

OF:1EL % Seabed Equipment

D32 1 145 B il FED A8 2 Transportation Control Equipment

@ HMEDE L VERLEEHESS Public Information-processing Equipment

QEFEE=FAHE Military Equipment

OFBRAM. RS Electric Heating Apparatus, Burning Equipment

BH K. BFILHESR Disaster Prevention/Crime Prevention Equipment
QEERLEE Safety Equipment

Bz ot A&LRHLNDRiE Other applications that are not considered general-purpose applications.

BE., RAURZERATIHBORECHI->TIE, LAZEBOFEAARES K VEKRICKE C-RERE -
FBEDOHEROCNYI 7y TERERTIEL TS,

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

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

&4 Type No. ELWI1501AA
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Futaba sEsrTestast

31.55=0.15
OUTER DIMENSION (36.55)
ol 3 (1.95) (27. 65) 1. 30,1
SR 27300 26.09:x0.02
= - P0. 204x128-0. 024
| \ o h e
I I L
11 [
I
- ¥ L ®)
5 S : !
ﬂ' G g ﬁ z |I |I
18 g8t I !
~ ~ g g | |
) N | |
™ o | |
o 1 |
I A\\/ N :I
I )l |
! \ 2l > B. S
7 | 10,3203 N \/ \
sorokok | \ _— . /
/
RET (L A \ . \ )
Protective Film ‘ -+~
INRILF 2 IN— “
b BqEA
Panel number 4 Product Name
FRTYT (128x128 Ky ) L~ - =
Active Area(128x128dots)
Ea—oa 2517 G EEEERMESE) Pini Pinig
Viewing Area(Applied Area of Appearance Specifications)
=REH ISR EE 6. 00=0.05 (B ER)
1) FPCE R/ — U EFELRICES T &, (No Coverlay Area) |- 0.20+0.03
2) ASANRIEHEBZHNI E,
B Z M R axy ’%‘%ﬁ@ﬁ
FPCLIXH 5 R/ )LEHERD 52. OMax. F T, Contact side of connector
Resin(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. b
Applied Permissible Area /
Up to 2.0 length from the edge of glass panel on FPC. BED 1L L kR
Protective Film Sealing Plate
1 J | J | J L
-~ — Mive
(0. 204) .
HS RN e
(0. 180) (0.024) Glass Panel /
] ~ 4 1k F s
3 8 mrmaE | [ Redinon
S Resin on Sealing Side
e e Display Side
g
S FPC

ASRHL K (B3R ER) 100:1
A-Portion Magnification(Pixel)

BERHLR 101

100:1 B—Portion Magnification 10:1

2. OMax.

-
N

29. 89+0.05 0.83+0.3 ol o
27. 89:0.05 1.00x0.05 <
@) 11.775) 8 &
— o
'd N
97 %%

26. 91+0.05
28.91+0.05
@B1.1)

s

(0.92)

A v/

HEREMNFEME

1) #HIERASIEAHSIENI &,

2) NFEARAITHELAET B,

Printed Location of Manufacturing No.

1) It must be printed within sealing plate.

(Stiffener)
()

4.5+
(58 AR)

d b 2) Reversing printing is acceptable.
( N

—| w D SA Y C&aF --- FPCHT Y Bh (T B F A EH

35 Silk Line 1) A5 R\ EREEH 53. 0LLE,

i e 2) #EEIRIHERA D3 0LLE,

i FPCHr U B 1T R EF R EEH

R=0. 38
s C Limit --- Applied Permissive Area

L EE S B e of FPC Bending Location

1) BEROFET DI THEDA TSI L,
2) #EOESEHIERSSLVIEBENI &,
BEZ M s
HIRINRI - S5 RNRIEHERE T,
LR HUERZS OO HT,
FPC : 5 R/ LimERA 52, OMax. &£ T,
Resin(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 plate.
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.

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.

BE a4 4% : FH35C-19S-0. 3SHW (50) E Ot E# (%)
Accommodated Connector : FH35C-19S-0. 3SHW (50) HRS

ELW1501AA

Scale 2/1
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