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Product Specification

1. FUNCTIONS & FEATURES

¥ LCDTYPE:

MODULE MODEL

LCD TYPE REMARK

KSEOMO09601B-4

0.96" OLED Passive Matrix Blue

KSEOMO09601W-4

0.96" OLED Passive Matrix White

* KSEOM09601B-4-N, KSEOM09601W-4-N modifications: IIC connector is not soldered.

Driving Scheme
Drive IC

Power Supply Voltage
Vee

Interface

RoHS Compliant

¥ ¥ F # H HF

: 1/64 Duty,
: SSD1306
:3.0V

1 12.0V
(C

2. MECHANICAL SPECIFICATIONS

¥ Module Size
Viewing Area
Active Area
Dot Pitch

Dot Size

¥ ¥ HH

Version: 0

:27.50 (L) x27.80 (W) x3.50Max (T) mm
:23.744(L) x 12.864 (W) mm

:21.744 (L) x 10.864 (W) mm

:0.17 (W) x 0.17 (H) mm

:0.154(W) x 0.154(H) mm




PCB 27.500+0.5

Product Specification

mm)

3. EXTERNAL DIMENSIONS (€= un

26.700+0.2 (Panel Size) 0.400
23.744 (V/A) 1.878
23.500 2.000 11.30
== 21.744 (A/A) 2.878 '
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Product Specification

4. BLOCK DIAGRAM

Active Area 0.96"
128 x 64 Pixels

5. PIN ASSIGNMENT

PIN SYMBOL Descriptions
1 GND Ground of Logic Circuit
2 VDD Power Supply for Logic
3 SCK Serial clock input.
4 SDA Serial data input.

Version: 0
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6. ABSOLUTE MAXIMUM RATINGS

Note 1:
Mote 2:

Mote 3;

Note 4:

Parameter Symbol Min Max Unit Notes
Supply Voltage for Logic Voo -0.3 4 vV 1,2
Supply Voltage for Display Vee 0 16 v 1,2
sumeongemocre | we [ er | s [y [ a2l
Operating Temperature Top -40 85 °C
Storage Temperature Tere -40 85 °C 3
Life Time (120 cd/m?) 10,000 - hour 4
Life Time (80 cd/m?) 30,000 - hour 4
Life Time (60 cd/m?) 50,000 - hour 4

All the above voltages are on the basis of "Vss = OV".

When this module is used beyond the above absolute maximum ratings, permanent breakage of the
module may occur.  Also, for normal operations, it is desirable to use this module under the
conditions according to Section 3. "“Optics & Electrical Characteristics”. If this module is used
beyond these conditions, malfunctioning of the module can occur and the reliability of the module
may deteriorate.

The defined temperature ranges do not include the polarizer
temperature of the polarizer should be 80°C.

Ve = 12.0V, T, = 25°C, 50% Checkerboard.

Software configuration follows Section 4.4 Initialization.

End of lifetime is specified as 50% of initial brightness reached. The average operating lifetime at
room temperature is estimated by the accelerated operation at high temperature conditions.

The maximum withstood

7. ELECTRICAL CHARACTERISTICS
7.1. Optics Characteristics

Characteristics Symbol Conditions Min Typ Max Unit
Brightness i 3
(Ve Supplied Externally) Lor Note 5 80 100 cd/m
Brightness i 2
(Ve Generated by Internal DC/DC) Lor Note 6 20 60 - cafnr
(x) 0.10 0.14 0.18
C.I.E. (Blue) ) C.IE. 1931 020 | 024 | 038
(x) 043 | 047 | 051
C.LE. (Yellow) ) C.IE. 1931 045 | 049 | 053
Dark Room Contrast CR - 2000:1 -
Viewing Angle - Free - degree
* Optical measurement taken at Vpp = 2.8V, Ve = 12V & 725V
Software configuration follows Section 4.4 Initialization.
5
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Product Specification

7.2. DC CHARACTERISTICS
. . 2 2 - -
Characteristics Symbol Conditions Min Typ Max Unit
Supply Voltage for Logic Voo 1.55 2.8 3.3 v
Supply Voltage for Display Mote 5
__ (Supplied Externally)__ | Y __|(ntemal pg/oc Dissbie)| M1 | 120 | T2 | Vo
Supply Voltage for DG/DC Vaer Internal DC/DC Enable 3.5 - 4.2 I
Supply Voltage for Display Note 6 i
(Generated by Intemal 0/DC)|  YF | fintermal ogipc Enabie)) 70 | T | 70 ) Y
High Level Input VIH Igur = 100pA, 3.3MHz | 0.8«Vpp - Voo W
Low Level Input Vo Loyt = 100p4, 3.3MHz 0 - 0.2:Npp W
High Level Qutput Viou Igyt = 100pA, 3.3MHz | 0.9xVpp - Voo W
Low Level Output VoL Loyr = 100p4, 3.3MHz 0 - 0. 1=NVpp W
Cperating Current for Vg Iop - 180 300 A
Operating Current for Ve ~
(Voo Supplied Externally) lec Note: 7 12.3 16 mA
Operating Current for Ve
Tor Note & - 21 28.0 md
o Ganerated by Internal DC/0C) o
Sleep Mode Current for Voo | Iop, sieep - 1 5 PA
Sleep Mode Current for Voo | Lec, sieee - 2 10 PA

-
Mote 5 & & Brightness (L) and Supply Voltage for Display (Vec) are subject to the change of the panel
characteristics and the customer's request.,

Mote 7:
NMote 8;

Voo = 2.8V, Voo = 12V, 100% Display Area Turn on.
Voo = 2.8V Voo = 725V 100% Display Area Turn on.

* Software configuration follows Section 4.4 Initialization.

Version: 0




Product Specification

7.3.AC CHARACTERISTICS

1 I°C Interface Timing Characteristics:

-
Symbol |Description Min Max Unit
toyce Clock Cycle Time 2.5 - s
thstept  |Start Condition Hold Time 0.6 - s
Data Hold Time (for "SDAgyr" Pin) 0
tHo - ns
Data Hold Time (for "SDAR" Pin) 300
twm Data Setup Time 100 - ns
¢ Start Condition Setup Time 0.6 i .
SSTART (Only relevant for a repeated Start condition) ' H
tssmop Stop Condition Setup Time 0.6 - Ls
tr Rise Time for Data and Clock Pin 300 ns
tr Fall Time for Data and Clock Pin 300 ns
tioE Idle Time before a New Transmission can Start 1.3 - s
| -

* (Vpp - Vs = 1.65V to 3.3V, T, = 25°C)

sDA L

SCL
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8. COMMANDS

(D/CE=0, RWE(WEE) = 0, E(RD#=1) unless specific setting is stated)
I. Fundamental Command Tahle
DiC&Hex D7 D6 D5 D4 D3 DI DI D0 Command [Description
o 51 1 0 0 0 0 0 0 et Contrast Control [Doukle byte command to select 1 out of 25
I ATT0) Ar | As | As | As | Az | A | Ay | Ag ontrast steps. Contrast mnereases as the value
fincreases.
(RESET = 7Fh)
o A4/AS 1 0 1 ] 0 1 0 | ¥; [Entire Display ON  [Adh X=0b: Resume to RAM content display
(RESET)
Output follows RAM content
|A5h, X;=1b: Entire display ON
Crutput 1gnores BAM content
o A6/AT7 1 1] 1 0 0 1 1 | Xy PFetNormalInverse [A6h X[0]=0b: Normal display (RESET)
Display i] ju FAM: OFF_ in :li-'_-l_:lny panel
1 m RAM: ON in display panel
IATh, X[0]=1hb: Iverse display
0'm BAM: ON in display panel
1 in BAM: OFF in display panel
b AE 1o |1 |of1 1 | 1 | ¥y BSetDisplay ON/OFF |AERL, N[0]=0b:Display OFF (slesp mode)
AF (RESET)
IAFh E[0]=1b:Dnsplay ON in normal mods
2. Scrolling Command Table
D/C#Hex D7 D6 D5 D4 D3 DI D1 PO Command [Description
pops27lofe {10 o0 1 1 | Xy [Continnous L6k, X[0]=0. Right Horizontal Scroll
b WAoo |ofo|o| o0 | 0 0 | 0 [HorizontalScroll [[7h X[0]=1. Left Horizontal Seroll
b Br2:0]| ¢ | ¢ | % | # + B | B By Betup (Horizontal seroll by 1 column)
o cp2o]| * % * ® = C C; Cy &[?:EJ] : Dummy byte (Set as 00h)
b DL2:0]| * . + + * Ds D Dy B[]:Ll]_ : Define ‘sfﬂf‘l page add:eaj-‘.- _ :
o Epol|olololol e | ool 000b - PAGEO11b - PAGES 110b - PAGEG
h F[7:0] | 1 1111 1 1 1 001k —PAGE] |100b — PAGE4 [111b — PAGE7
010b —PAGE2 |101b — PAGES
IC[2:0] : Set time interval between each scroll step in
terms of frame frequency
000k — 5 frames 1006 — 3 frames
001b — 64 frames 101b — 4 frames
0106 — 128 frames 1106 — 25 frame
011b — 256 frames 111b - 2 frame
[D[2:0] : Define end page address
000k — PAGEO 0116 — PAGE3 110k — PAGES
001k —PAGE] |[100b - PAGE4 111t - PAGE7

0100 —PAGE2

101t - PAGES

The value of D[2:0] must be larger or equal

to B[2:0]

E[7:0] : Dummy byte (Set as 00h)

F[7:0] : Dummy byte (Set as FFh)

Version: 0
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3
-
=

D1 D0 Command [Description

[Cootnuous [2%h. 3, 3~01b : Vertcal and Right Horzootal Scroll
g [WVerdcal apd PAh, 3 K=100b : Vertical and Left Hortzootal Scroll
B, Horizontal Scroll |(Horzonsal screl by 1 columm)

Zy [pemap JA[T:0] : Duanmay byte

=i
5

+ % ® &2 ca|dn
[l P L

[ e e s ] E
o e

Il & & #e

W

o
%!
-]

B[2:0] - Define start paze address
OO0 —PAGEO PRI Ib—PAGES 1100 — 2AGES
Al —PACEL [L00b —PAGES 111 —BAGET
P10e —PAGEII0lb —PAGES

o

[C[2-0] - Set time interval between aach scoll step in
ternys of fame feguency
J00b — & frames 1000 — 3 frames
J01b — 54 frames 100 — 4 framas
0100 — 128 fremes 1100 — 25 frame
5 111b — I frama

C[1:0] : Define and paze addrass
EIIII-':-— PACECQIIL —PAGES 1100 —BAGES
Al —PACEL [L1O0: —PAGES [I11L—BAGET
P10 —PAGE2[IO1L — PAGES
The value of D[2:0] mmst be larger or equal
to B[2:0]

E[5:0] : Vertical scrollng offset
= 01k rafer to offset =1 row
=3Fh refer 1o offset =63 rows

o
" Ko comtinuoas vestical screlling is avadabla.

1] PE ol o 1 [1] ] 1 1 0 |Peactivate scroll [Stop scrolling that is confipmed by command
[Sh 2 Th 28h AR

[Sore
Y Afer sanding Fh com=end to Saactuats the scrolling
potioz, the rama daca nesds oo bw rewritan.

[=]
—
(=)
[y
—
v

=

0 ['F o Activate scooll Start scrolling that is confizured by the scrolline sehup
pommands 38k 2Th25h2AL with the following walid

Eequences:

[WValid command sequence 1: 25h (2Fh
[Valid command sequence 2: 27h ;
[Valid command sequence 3: I8k ;
[WValid command sequence 4: 2AR IFh

For example, of “26h: 24h: 2Fh.” commands ara
ssned, the sering in the last scrolling sefup command,
e XAh in this case, will be executed. In other waonds,

ferting in the Last scrolling setup command overnmites

fhe seting in the previous scrolling semp commands,

. Scrolling Command Table

DiC2Hex DT M DS M4 D2 D2 D1 D) KCommand [Drescription

0 43 1 ol1 0 0 i} 1 1 et Vertical Scroll]A[5:0] : Ser Mo, of rows in top fixed area. The Mo, of

0 Ars07| * | f | A | Al Ay | As | & | Ay |Amea Tows in top fixed sres is referenced to the

0 BI60]| * [Bs | Bs |Ba| Bs | B2 | By | Bs top of the GDDEAM (1e. row (). [RESET =
|

[E[5:0] - Set No. of rows in scroll arza. This 15 the

murber of rows to be used for vertical

screlling. The scroll area starts in the first

rovwr below the top fixed area. [RESET = 64]

[Mite

" A[5:0]+B[6:0] == MUX ratio

* B[6:0] == ML ratio

% ertical scrolling offset (E[5-0] in 2902 Ah) =
B[6:0]

*! 5t Display Start Line (3003003 X, of
40 TFL) = BI6:0]

' The last row of the scroll area shifts to the first row
of the scroll area.

"For 64d MU dizsplay

Al5:0] =10, B[6:0]=64 : whole area scrolls

Al5:01=10, B[6:0] = &4 - rop area scrolls

+ B[6:0] < &4 - cenmral area scrolls

Al5:0] = B[6:0] =84 - bomoan area scrolls

¥
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3. Addressing Setfing Command Table

DiCEHex D7 [Dd D& Dd D3 D2 D1 D0 [Command [rezcription

y 00-0F | 0 ] 0 O | X | M | 3y | 3o feer Lower Colummn et the lower nibble of the coburm stant address
[atart Address for pemister for Page Addressing Mode nsing 2[3:0]

[Paze Addressing ks data birs. The ozl display line register is
Mlode peset to 00000 after FESET
[Vote

" This command is only for page addressics mode

i 10~1F | @ o 0 1 Mo | M | Xy | B, [eer Higber Colonm  [Set the higher nibble of the cohunm start address
[start Address for bemister for Page Addressmg Mode nsmg 3[3:0]
[Page Addressing ks data birs. The sl display line register is
Plode peset to 00000 after EESET
[Vote
" This command is only for page addressics mods
i 20 [ o 1 0 0 0 a 0 [et Meamory A[1:0] = 00b, Horzontal Addressmg Mode
0 Jarlog) o * * * * oA | Ay [Addressing Mode [A[1:0] = 01h, Vertical Addressing MMode
A[1:0] = 10b, Page Addreszing Mede (RESET)
A[1:0] = 11, Invalid
i 2 0 ] 1 [y ] [i] ] I [rer Colunm Address [Getup columm start and end address
0 JATE0] | | A | A | A A A A A JA[6:0] : Columna start address, range @ 0-1274,
i [B501 ) * | B | By [By [By | B2 | By | By (RESET=0d)

E6:0]: Column end address, rangs : 0-1274,
(RESET =127d)

[Note

" This commznd is only for horizontal o vertical
pddrassing made

3. Addressing Setfing Command Table

DiC=Hex [T D DE D4 D2 M2 D1 B0 JCommand Drescription
0 22 0 0 1 0 o 4] 1 0 |eet Page Address [Setup page start and end address
i} laz-oy | o+ * * ] ol oAs | A | As JA[2:0] : Page start Address, range @ 0-7d,
v [B[2:07 | * * N . * | B | By | Ba (RESET =0d)
E[2:0] : Page end Address, range : 0-7d,
(RESET =74}
Note
" This commznd is onty for horizoatal or verical
pddrassing mads
0 BO-BT| 1 0 1 1 O | E | X | Xy [eet Page Stan et GDDEAN Page Start Address
|uddress for Page PAGED-PAGET) for Page Addressing Mode
| ddressing Mode sing X[2:0].
[Note
" This commiand is only for page addressins mode

Version: 0
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Version: 0

H. Hardware Confisuration (Fanel resolution & layvout related) Command Table
DC#Hex DT Dd [DF D4 D3 D2 DI D0 [Command [Descripfion
o Bo-TF | O Uof 3 [ 3 | X | Xy | X, | 3y [eet Displsy Stam LinafSer display FLAM display start line register fom
0-63 usmpe 300
[Crisplay start line register is reset to 0000000
iuring BESET.
o JAALL 1 a 1 0 a 0 0 | X, [eetSegment Fe-map |A0h, X[0]=0b: column address O is mapped o
SEGO (RESET)
|41k, X[0]=1b: column address 127 i3 mapped o
SEGD
i 1Az 1 ] 1 0 1 4] 0 0 [et Multdplex Fatio [t MU rado o M=1 MUX
i |Al5:0 * =l AL | AL Al | A A Ay P=AT50] © fom VERIUZ o S4MUT, RESET=
1111110 (1.e. 634, G410
|A[5:0] frown O to 14 are iovalid enmy.
i coceE | 1 0 o, |0 0 0 [5es COM Carput IC0h, H[3=00: nomual mode (RESET) Scan fom
[zcan Diraction COM0 to COM[M -1]
)8, X[3]=1k: remapped mode. Scan from
COM[MN-1] to COMD
[Whera M 15 the Multplex ratio
o 13 1 0 1 a ] 1 1 [5et Display Offset  [Set verncal shift by COM from 0d-53d
il IAr5:0 * A | As | As | A | A | As [The value is reset to 000 after BEESET
o LY 1 1 0 1 1 0 1 0 |zer COM Pins |A[4]=0b, Seguental COM pin confipuration
o Arsar | 0 0 |As [a| 0 1] 1 0 [Hardwars |A[4}=1R(RESET), Alternatve COM pin
[Confizaraton onfizuration
|A[F1=0b(FESET), Disable COM LeftFight
Fernap
|A[5]=1b, Enable COM LaftFight remap
5. Timing & Driving Scheme Setting Command Table
DiCsHex [D7 Dé D5 D4 D3 P2 D1 D0 Command Description
i L5 1 1 0 1 0 1 1 1 [et Display Clock 1A73:0] : Define the divide rate (D) of the
i JAITO] | Ay | A | A A | A | A A | Ay Pivide display clacks (DCLE):
Fuatio/Chscillator Divide ratio= A[3:0] + 1, RESET is
Fraguency 00006 (divide raoe = 1)
JATT:4] - Set the Oscillator Frequency, Fosc.
Cscillator Frequency increases with
the value of A[7:4] and vice versa.
RESET is 10008
Fange:0000b-11110
Freguency [ncreasss a3 setting value
InCreasss.
i [Cr 1 0 1 1 0 0 1 [fet Pre-charge Pertod|A[3:0] - Phase 1 period of up to 15 DCLE
— clocks 0 is invalid entry
0 JAITO] | As | A [ e | A | A [ A | A | A (RESET=2L) ’
|A77:4] - Phasze 2 period of up to 15 DCLE
clocks 0 is invalid entry
(RESET=2h}
0 DB 1 1 ] 1 1 i 1 1 et Vi Deselect Al6:4] H-e;; W sy deselect level
f r i A n i n  Level toas
i :‘L_ﬁ e i :‘h :‘Ll. Fa ¥ L i |:| il l:ll:*:lb SI:[h - I:I.'}i - ".-.;-:-
010k | 20h [~ 0.77 x Vor (RESET)
011k [30h |~ 083 x Ve
i E3 1 1 L] [} 0 1 oz Commiand for no operation
Note
(13 =*" stands for “Doa’t care™.

11
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9. FUNCTIONAL SPECIFICATION

9.1 Commands
Refer to the Technical Manual for the SSD1306

9.2 Power down and Power up Sequence

To protect OEL panel and extend the panel life time, the driver IC power up/down routine should include
a delay period between high voltage and low voltage power sources during turn onfoff. It gives the
OEL panel enough time to complete the action of charge and discharge before/after the operation.

9 2.1 Power up Sequence: Voo / Vaar on

1. Power up Voo Vo aur

Send Display off command
Initialization Vo | —mefmem e _
Clear Screen

Power up Voo Vear Voo o —- 4. e —
Delay 100ms o _: _______________
(When Vi is stable) Ves/ o

7. Send Display on command

Display on

L

9.2.2 Power down Sequence: Vee / Vi of F

=

Send Display off command
Power down Voo [/ Vot Vee/ Vit . |
3. Delay 100ms
(When Veo / Vpar is reach 0 and panel is Vo — e— -
completely discharges) h
4, Power down Voo

ra

VefGound —  —i— o — o — e

Mote 13:

1) Since an ESD protection circuit is connected between Vpp and Vec inside the driver IC, Ve
becomes lower than Voo whenever Vpp is OM and Ve is OFF.

2) Voo / Vear should be kept float (disable) when it is OFF.

3) Power Pins (Vop, Voo, Vear) can never be pulled to ground under any circumstance.

4} Vpp should not be power down before Ve / Vear power down.

9.3 Reset Circuit

When RES# input is low, the chip is initialized with the following status:

1.
2.
3.

Wogd w3 on

Version: 0

Display is OFF

128x64 Display Mode

MNormal segment and display data column and row address mapping (SEG0 mapped to columi
address 00h and COMO mapped to row address 00h)

Shift register data clear in serial interface

Display start line is set at display RAM address 0

Column address counter is set at 0

Normal scan direction of the COM outputs

Conftrast control register is set at 7Fh

Normal display mode (Equivalent to A4h command)

12
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9.4 Actual Application Example

If the noise is accidentally occurred at the displaying window during the operation, please reset

J.

|

Set Multiplex Ratio
OxAS8, 0x3F

Set Entire Display On/Off
L

)

Y

Power up Voo

Set Display Offsst

Set Mormal/Inverse Display

(RES# as Low State) 0xD3, Owon (AR
Fower Stabilized Set Display Start Line lear S :

(Delay Recommendad)

(et

¥

)

'

Power ug Voos
(100ms Delay Recommended)

Set Segment Re-Map
Oxad

Set Charge Pump
DxED, Ol

\l

\[.

!

Set RES# as High

Set COM Cufput Scan Direction

Set Display On

{3ps Delay Minimum) OxCE OxAF
Y 1 |
Initialized State Set COM Pins Hardware Configuration Power Stabilized
(Parametzrs gz Default) OwDa, Owl2 (100ms Delay Recommended)

\l

4.

Set Display Off

Sat Contrast Control

O=AE 01, Qwad
| )
Initial Seftings Set Pre-Charge Period
Configuration D3, OxF1

\l

{

Set Display Chock Divide Ratioy Oscliehor Frecuzncy
OxD5, OxE0

St WOOMH Desslect Level
OxDB, 0x30

the display in order to recover the display function.

Version: 0

Display Data Sent )
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<Fower down Seguence>

T

i . Normal Operation --:}

1

Power Stabilized
(100ms Delay Recommended]

Voo/Visr off State )

e —

C

¥

Set Display Off
OxAE

Power down Vi
(50ms Delay Recommended)

1

f

Set Chargs Pump
0480, 0x1d

Power down Yoo

<Enfering Sleep Mode>
— T Set Charge Pump — o T
\E_E__ﬂarmafcpembm_x_/ 0xBD, 0x10 ( — Sleep Mode ___J,-”
1 |
=et Dc-liigy off Power down Vasr
<Exiting Sleep Mode>
Y |
— T Set Charge Pump Power Stabilized
M Sleep Mode I 0xBD, vl (100ms Delay Recommended)
1 ! N
Power up Vear Set Display On (___ L
(100ms Delay Recommended) OxAF __h___Nam_aa-! ﬂpﬂaﬂmﬁ____,-"

10. MODULE ACCEPT QUALITY LEVEL (AQL)
10.1 AQL Standard Value: Critical Defect =0.1, Major Defect=0.65; Minor Defect =2.5
10.2 Inspection Standard: MIL-STD-105E Table Normal Inspection Single Sampling Level 11

Version: 0
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11. RELIABILITY TEST.

11.1 Contents of Reliability Tests

. . -1 |
Item Conditions Criteria
High Temperature Operation 70°C, 240 hrs
Low Temperature Operation -40°C, 240 hrs
High Temperature Storage 85°C, 240 hrs The aperational
Low Temperature Storage -40°C, 240 hrs functions worlk.
High Temperature/Humidity Operation 60°C, 90% RH, 120 hrs

-40°C < 85°C, 24 cycles
60 mins dwell

* The samples used for the above tests do not include polarizer.
* Mo moisture condensation is observed during tests.

Thermal Shock

11.2 Failure Check Standard

After the completion of the described relizbility test, the samples were left at room temperature for 2
hrs prior to conducting the failure test at 23£5°C; 55£15% RH.

12. QUALITY DESCRIPTION & APPLICTION NOTE

Please refer to "General Inspection Criteria" document.

Version: 0



