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1. Outline Diagram
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4. Schematics
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1 . .
I Note: Circuit and component values are for reference only
CON16

5. PIN Description

Pin No. [Symbol [|Function
1 Power Ground
2[VCC_IN [Power Positive
3|INC Empty
4|1D0/CLK Data Line/Serial Clock Line
5|D1/DIN  [Pata Line/Serial Data Line
6|D2 Data Line
7|D3 Data Line
8|1D4 Data Line
9|D5 Data Line
10|1D6 Data Line
11|D7 Data Line
12|E/RD# Enable/Read
13|R/W# Read/Write
14|D/C# Data/Command
15|RES# Reste
16|CS# Chip Select
AOM25664A0-2.8WW-ANO Page 6



6. Optical and Electrical Characteristics

6.1 Optics Characteristics
Characteristics Symbol Conditions Min | Typ | Max | Unit
. With Polarizer 2
Brightness Li: (Note 3) 60 80 - |ed/m
. (x) . . 0.28 [ 0.32 | 0.36
C.LE. (White) ) Without Polarizer 029 | 033 | 037
Dark Room Contrast CR - [>2000:1 -
View Angle >160 | - - |degree
* Optical measurement taken at V¢y = 2.8V, Ve = 12V.
Software configuration follows Section 4.4 Initialization.
6.2 DC Characteristics ° ¢ e
Characteristics Symbol | Conditions | Min | Typ | Max | Unit
Supply Voltage for Operation| V¢ 24 | 2.8 | 3.5 \"
Supply Voltage for Logic Vb 24 | 25126 | V
Supply Voltage for I/O Pins| Vppio 1.65| 1.8 | V¢ Vv
Supply Voltage for Display| Vcc Note 3 115 12 | 125 V
ngh Level Input Vin 0.8xVppio| - Vopio| V
Low Level Input Vi 0 - 02xVppol V
High Level Output Vou Low=100pA, 3.3MHz 0.9xVppo| - Vopio| V
Low Level Output VoL |Lw=100pA,33MHz| O - 0IxVppol V _
Operating Current for V¢ Ic - 1.8 | 225 | mA
Overating C ¢t for V I Note 4 - 12631329 | mA
erating Current for
peratine I Note 5 - [ 411]514 | mA |
Sleep Mode Current for V¢y | Icr, sLeep - 1 5 HA
Sleep Mode Current for Ve | Iec, sLegp - 1 5 LA
Note 3: Brightness (Ly;) and Supply Voltage for Display (Vcc) are subject to the
change of the panel characteristics and the customer’s request.
Note 4: V1 =2.8V, Ve = 12V, 50% Display Area Turn on.
Note 5: Ve =2.8V, Ve = 12V, 100% Display Area Turn on.
* Software configuration follows Section 4.4 Initialization.
AOM25664A0-2.8WW-ANO Page 7



6.3 AC Characteristics

6.3.1 68XX-Series MPU Parallel Interface Timing Characteristics:

Symbol [Description Min | Max | Unit
teycle Clock Cycle Time 300 - ns
tas Address Setup Time 10 - ns
tAH Address Hold Time 0 - ns
tpsw  |Write Data Setup Time 40 - ns
touw  |Write Data Hold Time 7 - ns
tonr  |Read Data Hold Time 20 - ns
ton Output Disable Time - 70 ns
tacc  [Access Time - 140 ns
Chip Select Low Pulse Width (Read) 120
PWesL : ; : - ns
Chip Select Low Pulse Width (Write) 60
Chip Select High Pulse Width (Read) 60
PWcsh . . : : - ns
Chip Select High Pulse Width (Write) 60
tr Rise Time - 15 ns
tp Fall Time - 15 ns

* (VD[) - Vss =24V to 2.6V, VDDIO = 1.6V, VCI = 2.8V, Ta = 250C)

D/C#

R/WH(WR#¥

E(RD#)

Cs#

D[7:0] (WRITE)

D[7:0] (READ)

X

X

X

_—

N

PWess

—_—) PWest

2
\ te /
K A
te

—> [ | Tosw
>¢ Valid Data

&

| X7

Valid Data

A
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6.3.2

80XX-Series MPU Parallel Interface Timing Characteristics:

Symbol [Description Min | Max | Unit
teycle Clock Cycle Time 300 - ns
tas Address Setup Time 10 - ns
tan Address Hold Time 0 - ns
tpsw  |Write Data Setup Time 40 - ns
tppw  |Write Data Hold Time 7 - ns
tpHR Read Data Hold Time 20 - ns
ton Output Disable Time - 70 ns
tacc  |Access Time - 140 ns
tpwer  |Read Low Time 150 - ns
tpwLw  |Write Low Time 60 - ns
tpwur  |[Read High Time 60 - ns
tpwaw  |Write High Time 60 - ns
tes Chip Select Setup Time - ns
tosH Chip Select Hold Time to Read Signal - ns
tese Chip Select Hold Time 20 - ns
tr Rise Time - 15 ns
tp Fall Time - 15 ns
* (Vpp - Vss = 2.4V t0 2.6V, Vppio = 1.6V, Ve = 2.8V, T, = 25°C)
Write cycle Read cycle
cs# cs# fer -
e ™ h 4
Dee Dic#
X # S f'K‘ — T ;jﬁ: .
RIWE(WRE) e |7 L e town - 3
D[7:0] | g ' :fm o /J_, h
— [7:0] | X f‘—
fon
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6.3.3 Serial Interface Timing Characteristics: (4-wire SPI)

Symbol [Description Min | Max | Unit

teycle Clock Cycle Time 100 - ns
tas Address Setup Time 15 - ns
tan Address Hold Time 15 - ns
tess Chip Select Setup Time 20 - ns
tosH Chip Select Hold Time 10 - ns
tpsw  |Write Data Setup Time 15 - ns
tppw  |Write Data Hold Time 15 - ns
tcrxe  [Clock Low Time 20 - ns
tcekn |Clock High Time 20 - ns
tr Rise Time - 15 ns
tp Fall Time - 15 ns

* (VDD - Vss =24V to 26V, VDDIO = 16V, VC[ = 28V, Ta = 25°C)

|
DIC# ><
P
tas tan
|

CcsE tess tesn /
A
cle

felRL i tCLRE

SCLK / \
(DO) t A .

tpgw toEw
P

SDIN Valid Data ><
(D1

cs#

SCLK
(DO)

SDIN(D1) DT><D6><D5><D4><D3><DE>< D1><DO
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6.3.4 Serial Interface Timing Characteristics: (3-wire SPI)

Symbol [Description Min | Max | Unit

teycle Clock Cycle Time 100 - ns
tas Address Setup Time 15 - ns
tan Address Hold Time 15 - ns
tess Chip Select Setup Time 20 - ns
tosH Chip Select Hold Time 10 - ns
tpsw  |Write Data Setup Time 15 - ns
tppw  |Write Data Hold Time 15 - ns
tcrxe  [Clock Low Time 20 - ns
tcekn |Clock High Time 20 - ns
tr Rise Time - 15 ns
tp Fall Time - 15 ns

* (VDD - Vss =24V to 26V, VDDIO = 16V, VC[ = 28V, Ta = 250C)

fess

tesa

CSs# \;
<

A~

CLEL

YvY

hY ¥

SCLE
(Do)

T” A A

Ipsw

SDIN
(d1)

Valid Data

Cs#

y

SCLE

(DO) | I | | | I | | | | | I | | | I

SDIN
(1)

<DC:=‘>< D?><D6><D5><D4><D3><D2XD1><DO/
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7. (COMMAND TABLE)

(D/C#=0, R’'W#(WR#) = 0, E(RD#)=1) unless specific setting is stated)

Fundamental Command Table

D/C#| Hex |D7|D6 |D5|D4 | D3 |D2| D2 | DO | Command Description
0 00 00} 0]0}|0]0 0 0 | Enable Gray |This command is sent to enable the Gray Scale table setting
Scale table |(command B8h)
0 15 0] o0 0 1 0 1 0 1 Set Column start and end address
1 A[6:0] | * | Ag | As | As | As | A | A | Ao | Set Column A[6:0]: Start Address. [reset=0]
) % B[6:0]: End Address. [reset=119]
1 B[60] B6 B5 B4 B3 Bz Bl BO Address Range from 0 to 119
0 5C 0] 1 0 1 1 1 0 0 :
Write RAM Enable MCU to write Data into RAM
Command
0 5D 0] 1 0 1 1 1 0 1
Read RAM Enable MCU to read Data from RAM
Command
0 75 0|1 1 1 0 1 0 1 Set Row start and end address
A[6:0] A | As | Ay | Ay | Ay | A Ao Set Row A[60] Start Address. [reset_ZO]
) " Address B[6:0]: End Address. [reset=127]
1| Bl6:0] Bs | Bs | Ba | By | B2 B | B Range from 0 to 127
0 A0 1 0 1 0 0 0 0 0 A[0]=0b, Hori;ontal address increment [reset]
1 A[7:00 | 0| 0 [ As | As| O | A | A | A A[0]=1b, Vertical address increment
k *
! Bl4] 0 | Bap 00 0 ! A[1]=0b, Disable Column Address Re-map [reset]
A[1]=1b, Enable Column Address Re-map
A[2]=0b, Disable Nibble Re-map [reset]
A[2]=1b, Enable Nibble Re-map
A[4]=0b, Scan from COMO to COM[N —1] [reset]
A[4]=1b, Scan from COM[N-1]to COMO, where N is the
Set Re-map and Multiplex ratio
Dual gﬁgg Linel s 151=0b, Disable COM Split Odd Even [reset]
A[5]=1b, Enable COM Split Odd Even
B[4], Enable / disable Dual COM Line mode
00b, Disable Dual COM mode [reset]
01b, Enable Dual COM mode (MUX < 63)
Note
' COM Split Odd Even mode must be disabled (A[5]=0b)
when enabling the Dual COM mode (B[4]=1b)
Details refer to Section 10.1.6
0 Al 110 1 0 010 0 1 . . . . .
) Al6:0 s la laclal A lasl A A Set Display |Set display RAM display start line register from 0-127
[6:0] 6 5 4 3 ! 0 Start Line  |Display start line register is reset to 00h after RESET
AOM25664A0-2.8WW-ANO Page 12




D/C#| Hex |[D7|D6 | DS |D4 | D3 D2| D2 | DO Command Description
0 A2 110 1 0 010 1 0 . .
) N Set Display [Set vertical scroll by COM from 0-127
! A[6:0] As | As | As | Ay | A2 | A1 | Ao Offset The value is reset to 00H after RESET
0 A4~AT | 1 0 1 0 0 [ Xy | X; | Xp A4h = Entire Display OFF, all pixels turns OFF in GS level 0
ASh = Entire Display ON, all pixels turns ON in GS level 15
Set Display _ .
Mode A6h = Normal Display [reset]
A7h = Inverse Display (GSO - GS15, GS1 > GS14, GS2
> GS13, ..)
0 A8 110 1 0 1 0 0 0 This command turns ON partial mode. The partial mode
1 A[6:0] | 0 | A | As | Ay | As [ A | A | A display area is defined by the following two parameters,
1 | B[6:0] | 0 |Bs|Bs|Bs|Bs|B,| B |B, | FnablePartial , ,
Display A[6:0]: Address of start row in the display area
B[6:0]: Address of end row in the display area,
where B[6:0] must be > A[6:0]
0 A9 110 1 0 1 |0 0 1 Exit Partial |This command is sent to exit the Partial Display mode
Display
0 AB 110 1 0 1 0 1 1 . ) A[0]-0b. Sel v
unction =00, Select external Vpp
! Al0] 010 0 0 010 0 Ao Selection  |A[0]=1b, Enable internal Vpp regulator [reset]
0 |AE~AF| 1| O 1 0 1 1 1 Xo
Set Sleep mode |AEh = Sleep mode ON (Display OFF)
ON/OFF  |AFh = Sleep mode OFF (Display ON)
0 Bl 110 1 1 010 0 1 A[3:0] Phase 1 period (reset phase length) of 5~31 DCLK(s)
1 A[7:0] A7 A6 AS A4 A3 A2 A1 AO clocks as follow:
A[3:0] Phase 1 period
0000 invalid
0001 invalid
0010 5 DCLKs
0011 7 DCLKs
0100 9 DCLKs [reset]
1111 31 DCLKs
Siteflzf;e A[7:4] Phase 2 period (first pre-charge phase length) of
3~15 DCLK(s) clocks as follow:
A[7:4] Phase 2 period
0000 invalid
0001 invalid
0010 invalid
0011 3 DCLKs
0111 7 DCLKSs [reset]
1111 15 DCLKSs
AOM25664A0-2.8WW-ANO Page 13




D/C#

Hex

D7

D6

D5

D4

D3

D2

D2

DO

Command

Description

B3
A[7:0]

Set Front Clock
Divider /
Oscillator

Frequency

A[3:0] [reset=0], divide by DIVSET where

A[3:0]
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010

>=1011

DIVSET
divide by 1
divide by 2
divide by 4
divide by 8
divide by 16
divide by 32
divide by 64
divide by 128
divide by 256
divide by 512
divide by 1024
invalid

A[7:4] Oscillator frequency, frequency increases as level
increases [reset=1100b]

BS
A[3:0]

Set GPIO

A[1:0] GPIOO: 00 pin HiZ, Input disabled
01 pin HiZ, Input enabled
10 pin output LOW [reset]
11 pin output HIGH
A[3:2] GPIO1: 00 pin HiZ, Input disabled
01 pin HiZ, Input enabled
10 pin output LOW [reset]
11 pin output HIGH

B6
A[3:0]

As

A

Ay

Ao

Set Second
Precharge
Period

A[3:0] Second Pre-charge period
0000b 0 dclk
0001b 1 dclk

1111b 15 dclks

—_ s s e e = = O

BS
A1[7:0]
A2[7:0]

4A14t7iﬂ
A15[7:0]

Al,
A2,

Al4,
Al5;

Alg
A2

Al4g
Al5

Als
A2s

Al4s
Al5s

Aly
A2,

Aldy
Al5,

Al;
A2;

Al4;
Al5;

Al,
A2,

Al4,
AlS,

Al
A2,

Al4,
Al5,

Aly
A2y

Al4,
Al5

Set Gray Scale
Table

The next 15 data bytes define Gray Scale (GS) Table by
setting the gray scale pulse width in unit of DCLK’s
(ranges from 0d ~ 180d)

A1[7:0]: Gamma Setting for GS1, A2[7:0]: Gamma Setting
for GS2,

A14[7:0]: Gamma Setting for GS14, A15[7:0]: Gamma
Setting for GS15

Note
(110 < Setting of GS1 < Setting of GS2 < Setting of GS3 ...
< Setting of GS14 < Setting of GS15

Refer to Section 8.8 for details

] The setting must be followed by the Enable Gray Scale
Table command (00h)

AOM25664A0-2.8WW-ANO
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D/C#| Hex |D7|D6 | DS |D4 | D3 |D2| D2 | DO | Command Description
0 B9 110 1 1 1 0 0 1 The default Linear Gray Scale table is set in unit of DCLK’s
as follow
GSO level pulse width = 0;
GS1 level pulse width = 0;
GS2 level pulse width = §;
Select Default . ’
Iejifl(e::ar (e}rzl; GS3 level pulse width = 16;
Scale table
GS14 level pulse width = 104;
GS15 level pulse width =112
Refer to Section 8.8 for details
0 BB 110 1 1 1 0 1 1 Set pre-charge voltage level.[reset = 17h]
1 Af4:0] | * * * Ay | As [ A A Ao Set Pre-charge A[S:1] | Hex code pre-charge voltage
voltage 00000 00h 0.20 x V¢
11111 3Eh 0.60;<VCC
0 BE 110 1 1 1 1 1 0 Set COM deselect voltage level [reset = 04h]
ABO] | * | % | x| = | A | A A | A A[3:0] =
A[Z:O] Hex code VCOMH
Set Veoun 00.00 ogh 0.72 x Ve
0100 04h 0.80 x Vcc
0111 07h 0.86 x Vee
0 Cl 1 1 0 0 0 0 0 1 Set Cont A[7:0]: Contrast current value, range:00h~FFh,
1 A7:0] [ Ay | Ag | As | As | As [ Ay | A | A eéurorgrf’?St i.e. 256 steps for Ipg current [reset = 7Fh]
0 C7 1 1 0 0 0 |1 1 1 A[3:0] =
A[3:0] | * | * % = Ay A ] A | A 0000b, reduce output currents for all colors to 1/16
0001b, reduce output currents for all colors to 2/16
Master Contrast ]
Current Control 1110b, reduce output currents for all colors to 15/16
1111b, no change [reset]
0 CA 1 1 0 0 1 0 1 0 A[6:0]: Set MUX ratio from 16MUX ~ 128MUX
1 A[6:0 * LA | As | Ay | As | Ay | A | A
[6:0] 6 > 4 } 2 ! 0 Set MUX Ratio A[6:0] = 1.5d represents 16MUX
A[6:0] = 127d represents 128MUX [reset]
0 FD 1 1 1 1 1 1 0 1 A[2]: MCU protection status [reset = 12h]
1 Al2] 0] 0 0 1 0 |A] 1 0 ) )
IA[2] = 0b, Unlock OLED driver IC MCU interface from
entering command [reset]
Set Command |A[2] = 1b, Lock OLED driver IC MCU interface from
Lock entering command
Note
() The locked OLED driver IC MCU interface prohibits all
commands and memory access except the FDh command
Note

(D e gtands for “Don’t care”.

AOM25664A0-2.8WW-ANO
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8. Reliability

8.1Contents of Reliability Tests

Item Conditions Criteria
High Temperature Operation 85°C, 240 hrs
Low Temperature Operation -30°C, 240 hrs
High Temperature Storage 90°C, 240 hrs The operational
Low Temperature Storage -40°C, 240 hrs functions work.
High Temperature/Humidity Operation 60°C, 90% RH, 120 hrs

-30°C < 85°C, 24 cycles

Thermal Shock 60 mins dwell

* The samples used for the above tests do not include polarizer.
* No moisture condensation is observed during tests.

8.2Failure Check Standard

After the completion of the described reliability test, the samples were left at room temperature

for 2 hrs prior to conducting the failure test at 23+5°C; 55+15% RH.

9. Outgoing Quality Control Specifications

9.1Environment Required

Customer’s test & measurement are required to be conducted under the following conditions:

Temperature: 23+5°C
Humidity: 55+ 15% RH
Fluorescent Lamp: 30W
Distance between the Panel & Lamp: > 50cm
Distance between the Panel & Eyes of the Inspector: >30cm

Finger glove (or finger cover) must be worn by the inspector.
Inspection table or jig must be anti-electrostatic.

AOM25664A0-2.8WW-ANO
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9.2 Sampling Plan

Level Il, Normal Inspection, Single Sampling, MIL-STD-105E

9.3Criteria & Acceptable Quality Level

Partition AQL Definition
Major 0.65 Defects in Pattern Check (Display On)
Minor 1.0 Defects in Cosmetic Check (Display Off)

9.3.1 Cosmetic Check (Display Off) in Non-Active Area

Check Item

Classification Criteria

Panel General Chipping

x &~

Y...
©

Minor

X>6 mm (Along with Edge)
Y > 1 mm (Perpendicular to edge)

9.3.2 Cosmetic Check (Display Off) in Active Area

It is recommended to execute in clear room environment (class 10k) if actual in necessary.

Check Item Classification Criteria
Any Dirt & Scratch on Polarizer’s .
y . . Acceptable Ignore for not Affect the Polarizer
Protective Film

AOM25664A0-2.8WW-ANO
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W<0.1 Ignore

Scratches, Fiber, Line-Shape Defect . W>0.1
. Minor
(On Polarizer) L<2 n<1
L>2 n=0
®<0.1 Ignore

Dirt, Black Spot, Foreign Material,

(On Polarizer) Minor 0.1<®<0.25 n<1
0.25< 0 n=0
®<0.5
=>» Ignore if no Influence on Display
05<0 n=0
;i - -
Dent, Bubbles, White spot Minor

(Any Transparent Spot on Polarizer)

Fingerprint, Flow Mark

i Mi Not Allowabl
(On Polarizer) inor ot Allowable

*  Protective film should not be tear off when cosmetic check.
** Definition of W & L& @ (Unit: mm): @ =(a+b)/2

b: Minor Axis

—) <— a: Major Axis

AOM25664A0-2.8WW-ANO Page 18



9.3.3 Pattern Check (Display On) in Active Area

Check Item Classification Criteria
No Display Major
Missing Line Major
- -
Darker Pixel Major
Wrong Display Major
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Un-uniform

Major
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Precautions

1. Handling Precautions

The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from
a high place, etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not
to get any in your mouth, if the substance comes into contact with your skin or
clothes, promptly wash it off using soap and water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary.

The polarizer covering the display surface of the oled module is soft and easily scratched.
Handle this polarizer carefully.

If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol
— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not
use the following:

— Water
— Ketone
— Aromatic solvents
Do not attempt to disassemble the oled Module.

If the logic circuit power is off, do not apply the input signals.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.

Be sure to ground the body when handling the oled Modules.
Tools required for assembly, such as soldering irons, must be properly ground.

To reduce the amount of static electricity generated, do not conduct assembly and other work
under dry conditions.

The oled Module is coated with a film to protect the display surface. Be care when peeling off
this protective film since static electricity may be generated.

Storage precautions

When storing the oled modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.

The oled modules should be stored under the storage temperature range. If the oled modules
will be stored for a long time, the recommend condition is:

The oled modules should be stored in the room without acid, alkali and harmful gas.

2 Transportation Precautions

The oled modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.
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