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B PHYSICAL DATA (#FS¥0)

%%_ Items Wi H Specification FLk& Unit BA7
1 | Diagonal Size X~} 3.12 Inch
2 | Resolution 7 ##% 256x 64 Dots
3 | Active Area H RN X 45, 76.78 (W) x 19.18 (H) mm?
4 | Outline Dimension %} JX~) 100.50 (W) x33.50 (H) x 6.3(T) mm’
5 | Pixel Pitch 1§ & a1 #E 0.30 (W) x 0.30 (H) mm?
6 | Pixel Size &R~ 0.28(W) x 0.28 (H) mm?®
7 | Driver IC 33} IC SSD1322UR1 -

8 | Display Color &7~ L% White/Blue/Yellow/Green Optional -
9 | Gray Scale ZKi 16 Bit
10 | Interface £z 1 SPI -
11 | IC Package Type IC &} 2&55 4 COF -
12 | Module Connecting Type #iHti%E+#z75 5 | 7 Header Pin -
13 | Thickness J& & 6.30+0.3 mm
14 | Weight H &= TBD g
15 | Duty G755 1/64 -
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3. Schematic Diagram
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4 Interface Pin Definition
PIN SYMBOL Descriptions
L GND Ground of Logic Cireuit
2 VDD Power Supply for Loglc
3 SCK Serial clock input.
4 SDA Serial data input.
< i This pin is reset signal input. When the pin is low, initiaiization of the
i chip Is executed. Keep this pin pull high during normal operation.
This pin is Data/Command control pin. When the pin is pulled high
and serial interface mode is selected, the data at SDIN
6 DC will be interpreted as data. When it is pulled low, the data at SDIN will
be transferred to the command register.
ic4 Cs Chip Select. Chip is selected when C30 = "L".
AOM25664A0-3.12WW-ANO Page 6



5. ELECTRICAL CHARACTERISTICS
5.1 DC Characteristics

Characteristics Symbol | Conditions | Min | Typ | Max | Unit
Supply Voltage for Operation| Vi 24 | 28 | 3.5 A"
Supply Voltage for Logic Vbbp 24 | 25 | 2.6 \%
Supply Voltage for I/O Pins| Vppio .| 1.8 | Va | V
Supply Voltage for Display| Vcc Note 3 651 12 (125 V
High Level Input Vi 0.80do - |Vopio| V
Low Level Input ViL 0 - 0 2xVppo| V
High Level Output Vou |lw=100pA, 3.3MHz0.9xVppo| - |Vbppio| V
Low Level Output Voo  |lw=100pA,33MHz[ O - 0.IxVppo| V

Operating Current for Vg Ier - 1.8 | 2.25 | mA

Operating Current for Vcc Icc Note 4 - 20.3 | 329 | mA

Note 5 - 41.1 | 514 | mA

Sleep Mode Current for Vi | Ier, sLegp -- 1 5 pA
Sleep Mode Current for Ve | lec, sLeep 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: Ve =2.8V, Ve =12V, 50% Display Area Turn on.

Note 5: Ve =2.8V, Vee =12V, 100% Display Area Turn on.

* Software configuration follows Section 4.4 Initialization.

AOMZ25664A0-3.122WW-ANO Page 7



5.2 AC Characteristics

Serial Interface Timing Characteristics: (4-wire SPI)

Symbol |Description Min | Max | Unit

teyele  |Clock Cycle Time 100 - ns
tas Address Setup Time 15 - ns
tAH Address Hold Time 15 - ns
tess Chip Select Setup Time 20 - ns
tcsu  |Chip Select Hold Time 10 - ns
tosw  |Write Data Setup Time 15 - ns
topw |Write Data Hold Time 15 - ns
tceke  |Clock Low Time 20 - ns
tcekn |Clock High Time 20 - ns
tr Rise Time - 15 ns
tr Fall Time - 15 ns

* (VDD - VSS =2.4V to 26V, VDDIO = 16V, VCI = 28V, Ta = 250C)

X

SCLK
(Do)

teIRL

| fpsw

SDIN
(D1)

Valid Data

cs#

(DO)

SDIN(D1)

D7 D6 D5

D4

D3

D2

D1
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6. 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 | DS |D4 | D3 |D2| D2 | DO | Command Description
0 00 060)0[0}]O0]O0fO0] O 0 | Enable Gray [This command is sent to enable the Gray Scale table setting
Scale table |(command B8h)
0 15 0] O 0 1 0 1 0 1 Set Column start and end address
1 A6:0] | * | A | As | Ay | As | Ay | A | Ao | Set Column A[6:0]: Start Address. [reset=0]
1 B[6:0] | * | Be | Bs | By | By | B, | B B Address B[6:0]: End Address. [reset=119]
’ 6 > 4 3 2 ! 0 Range from 0 to 119
0 5C 01 1 0 1 1 1 0 0 :
RAM
Write [Enable MCU to write Data into RAM
Command
0 5D 01 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
1 A[60] % A6 AS A4 A3 AZ AI AO Set ROW A[60] Start Address. [reset=0]
) B[6:0] | * | By | Bs | By | B | B, | B B Address B[6:0]: End Address. [reset=127]
‘ 6 5 4 32 ! 0 Range from 0 to 127
0 A0 1 0 1 0 010 0 0 A[0]=0b, Horizontal address increment [reset]
1 A[7:01 | 0| 0 | As| A 0 |A] A | A A[0]=1b, Vertical address increment
* *
! Bl4] 0 | Bap 0 ]0 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 ri(o)é\g Line A[5]=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 0|0 0 1 . . . . .
) AT | * | A | As | Ay A || A | A Set Display |Set display RAM display start line register from 0-127
[6: 6 3 372 1 0 Start Line  |Display start line register is reset to 00h after RESET

AOMZ25664A0-3.122WW-ANO
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D/C#| Hex |D7|D6 | D5 |D4 | D3 |D2| D2 | DO Command Description
0 A2 1|0 1 0 010 1 0 ) )
] . Set Display |Set vertical scroll by COM from 0-127
1 Al6:0] As | As | As | As | Ar | A | A Offset The value is reset to 00H after RESET
0 | A4~A7 | 1 0 1 0 0 | X | Xi | Xo 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 Displa .
Mo dré Y |A6h = Normal Display [reset]
A7h = Inverse Display (GSO - GS15, GS1 > GS14, GS2
> GS13,..))
0 A8 1|0 1 0 1 0 0 0 This command turns ON partial mode. The partial mode
1 A[6:0] | O | Ag | As | As | As | A | A | A display area is defined by the following two parameters,
. Enable Partial
1 B[6:0] | 0 | B¢ | Bs | B4 | B; | B, | B | By . . .
Display A[6:0]: Address of start row in the display arca
B[6:0]: Address of end row in the display area,
where B[6:0] must be = A[6:0]
0 A9 1|0 1 0 1 |0 0 1 Exit Partial |[This command is sent to exit the Partial Display mode
Display
0 AB 1|0 1 0 1 ]0 1 1 Functi A[0]=0b, Sel v
unction =0b, Select external Vpp
! Al0] 00 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 1|10 1 1 010 0 1 A[3:0] Phase 1 period (reset phase length) of 5~31 DCLK(s)
1 A[70] A7 A6 A5 A4 A3 A2 A] 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
Set Phase .
Length A[7:4] Phase 2 period (first pre-charge phase length) of

3~15 DCLK(s) clocks as follow:

Al7:4] Phase 2 period
0000 invalid
0001 invalid
0010 invalid
0011 3 DCLKs
0111 7 DCLKSs [reset]
1111 15 DCLKs

AOMZ25664A0-3.122WW-ANO
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D/C#

Hex

D7

D6

DS

D4

D3

D2

D2

DO

Command

Description

B3
A[7:0]

A

As

As

Ay

As

Az

A

Ao

Set Front Clock
Divider /
Oscillator

Frequency

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

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

>=1011

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

BS
A[3:0]

As

Ay

A

Ag

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]

A;

Ay

A

Ao

Set Second
Precharge
Period

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

1111b 15 dclks

—_ s = = = O

BS
Al1[7:0]
A2[7:0]

A14[7:0]
A15[7:0]

Al
A2,

Al4,;
Al5;

Alg
A2

Al4g
Al5g

Als
A2s

Al4s
Al5s

Aly
A2

Aldy
Al5,

Al;
A2;

Al4;
Al5;

Al,
A2,

Al4,
Al5,

Al

Al4,
Al5,;

Aly
A2,

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
(10 < Setting of GS1 < Setting of GS2 < Setting of GS3 ...
< Setting of GS14 < Setting of GS15

Refer to Section 8.8 for details

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

AOMZ25664A0-3.122WW-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 = §;
lect Default ’
Se‘ec AU 1GS3 Tevel pulse width = 16;
Linear Gray )
Scale table :
GS14 level pulse width = 104;
GS15 level pulse width =112
Refer to Section 8.8 for details
0 BB 1 0 1 1 1 0 1 1 Set pre-charge voltage level.[reset = 17h]
1 Al4:0] | * * LA A A AL | A Set Pre-charge A[5:1] | Hex code | pre-charge voltage
voltage 00000 00h 0.20 x V¢
1111 3Eh 0.60 x Voo
0 BE 1|10 1 1 1 1 1 0 Set COM deselect voltage level [reset = 04h]
Lolapo] | =] x| x| A A A | A A[3:0] =
AJ2:0] | Hex code | V comnu
Set Veoun oo.oo ogh 0.72 x Vee
0100 04h 0.80 x V¢
0111 07h 0,86 x Voo
0 Cl 1 1 0 0 0 0 0 1 Set C A[7:0]: Contrast current value, range:00h~FFh,
1 A[7:0] | A | As | As | A | As | A | A | A etCufrI;erSt i.e. 256 steps for Isgg current [reset = 7Fh]
0 C7 1 1 0 0 0 1 1 1 A[3:0] =
1 A[:0] | * % % LA 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
A[6:0 *lAs | As | Ay | As | A A | A
[6:0] 6 > 3 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 |Ay| 1 0 i .
A[2] = Ob, 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 stands for “Don’t care”.

AOMZ25664A0-3.122WW-ANO
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B ELECTRO-OPTICAL CHARACTERISTICS (GtH2%)
All data in below based the condition (Ta =22+3°C, 60+ 10 %RH).
LR S5 5E T Ta=22+3C,60£10% RH %61

Items Symbol Min. Typ. Max. Unit Remark

A il B/ME | BRE | &K L:ADA 1
Operating Luminance 2 All pixels
Tk 2s L 110 140 - cd /m ON
Power Consumption 30% pixels
ThEE P - 260 325 mW ON
Frame Frequency
Color CIE x 0.45 0.49 0.53
Coordinate | Yellow CIE1931 Darkroom
AL bR CIEy 0.46 0.50 0.54
Response Rise Tr - 10 - us -
Time
i) N7 FF 8] Decay Td - 10 - us -
Contrast Ratio*
SoF L g Cr 10000:1 - - - Darkroom
Viewing Angle
TR £ AD 160 - - Degree -
Operating Life Time*
TVEH Top 33000 - - Hours [ = 140 cd/m?

Note((ERZETD :

1. 140 cd/m? is based onV¢=2.8V, Vec=12.0V, Contrast command setting 0x9F;
140 cd/m? 3T Ve=2.8V, Voe=12.0V,  XTELE R E Ny 0x9F;

2. Contrast ratio is defined as follows(X LU & 1 3€ X A0 F):
Photo — detector output with OLED being “white”

Contrast ratio _ OLED {i7n 4 B i ) 52 B
X B Photo — detector output with OLED being “black”

OLED .7~ 4 B J I (52
3. Life Time is defined when the Luminance has decayed to less than 50% of the initial Luminance
specification. (Odd and even chess board alternately displayed). (The initial value should be closed
to the typical value after adjusting.)
FF i B RE XN 25 BT I IR AR S E 50 % N Vs AR 18] (AR ECRS BB A2 B BoR) . (W)
A AR N 1 S S AR R R o

AOM25664A0-3.12WW-ANO Page 13



B RELIABILITY TESTS (AJ&HM:MR)

NO. Item Condition Quantity
High Temperature Storage e
1 (HTS) 85+2°C, 200 hours 3
High Temperature Operating Y
2 (HTO) 80+2C, 96 hours 3
Low Temperature Storage o
-40+
3 (LTS) 40+2°C, 200 hours 3
Low Temperature Operating 404"
4 (LTO) 40+2°C, 96 hours 3
High Temperature /
5 High Humidity Storage 50+3°C, 90%+3%RH, 120 hours 3
g y g
(HTHHS)
. -20+£2°C ~25°C ~70+£2°C
6 Thermal Shocé<T(S];\)I on-operation) (30min) (Smin) (30min) 3
10cycles
) ) . 10~55~10Hz,amplitude 1.5mm,
7 Vibration (Packing) 1 hour for each dri)rection X, Y, Z I Carton
] Drop (Packing) I;ie;g?t 1: ail grile’ each time for 6 sides, 3 | Carton
9 ESD (finished product housing) Tgﬁlle{s ﬁffﬁ’sglalé(lpl: 3

Test and measurement conditions (JUR5W &%)

1.

All measurements shall not be started until the specimens attain to temperature stability.

2. The degradation of Polarizer are ignored for item 1, 3 & 4.

Evaluation criteria (FEEFRAE)

1
2
3
4.
5
6

. The function test is ok.

. No addition to the defect.
. The change of luminance should be within +50% of initial value.
The change for the color must be within (3=0.02)of initial value based on 1931 CIE coordinates.

. The change of total current consumption should be within +50% of initial value.

. In case of malfunction or defect caused by ESD damage, it would be judged as a good part if it would
be recovered to normal state after resetting.

AOM25664A0-3.12WW-ANO
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B OUTGOING QUALITY CONTROL SPECIFICATION (HJ R E#ZHHE)

& Standard (F5#)
According to GB/T2828.1-2003/ISO 2859-1: 1999 and ANSI/ASQC Z1.4-1993, General Inspection
Level IL

€ Definition (&)

1. Major defect: The defect that greatly affect the usability of product.
2. Minor defect: The other defects, such as cosmetic defects, etc.

3. Definition of inspection zone:

Zone A: Active Area

Zone B: Viewing Area except Zone A

Zone C: Outside Viewing Area

Note: As a general rule, visual defects in Zone C are permissible, when it is no trouble of quality and
assembly to customer's product.

€ Inspection Methods (REE/71E)
1. The general inspection: under 20W x 2 or 40W fluorescent light, about 30cm viewing distance, within
45° viewing angle, under 25+5C.

1 \/
2. The luminance and color coordinate inspection: By CS2000/09A-OLED-117 or the equal equipment,
in the dark room, under 25+5°C.

€ Inspection Criteria (REEARUE)
1. Major defect: AQL= 0.65

Item Criterion

1. No display or abnormal display is not accepted

Function Defect 2. Open or short is not accepted.

3. Power consumption exceeding the spec is not accepted.

Outline Dimension Outline dimension exceeding the spec is not accepted.

Glass Crack Glass crack tends to enlarge is not accepted.

AOM25664A0-3.12WW-ANO Page 15



2. Minor Defect: AQL= 1.5

Item Criterion
) Accepted Qty.
Size (mm)
Area A + Area B Area C
Spot Defect ©=0.10 Ignored
(dimming and A% 0.10<®=0.15 3
lighting spot) 0.15<d=0.20 1 Ignored
X 0.20<® 0
Note: d=(x+y)/2
L ( Length ) : mm W ( Width ) : mm Area A + Area B Area C
Line Defect / W=0.02 Ignored
(dimming and L=3.0 0.02<W=0.03 2
lighting linc) L=2.0 0.03<W=0.05 I Ignored
/ 0.05<W As spot defect

Remarks: The total of spot defect and line defect shall not exceed 4 PCS. The distance between two
lines defects must exceed 1 mm

Polarizer Stain

Stain which can be wiped off lightly with a soft cloth or similar cleaning is

accepted, otherwise, according to the Spot Defect and the Line Defect.

1. If scratch can be seen during operation, according to the criterions of the Spot

Defect and the Line Defect.

2. If scratch can be seen only under non-operation or some special angle, the

criterion is as below:

Polarizer L ( Length ) : mm W (Width ) : mm Area A + Area B Area C
Scratch / W=0.02 Ignore
3.0<L=50 0.02<W=0.04 2
L=3.0 0.04<W=0.06 1 Ignore
/ 0.06<W 0
Size Area A + Area B Area C
©=0.20 Ignored
Polarizer Air Bubble Y 0.20<®=0.30 2
0.30<®=0.50 1 Ignored
X 0.50<® 0

AOM25664A0-3.12WW-ANO
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1. on the corner (mm)

\\51’(«_/<§i\\,/’f? X <15
= o /)— ~ “~ ./-"
NG N L
& ST, PR <1.
G ™ e y <15

X <a/4
Glass Defect
< <
(Glass Chipped) y <s3&=07
z <t
(Tlx\?//f\* g 74 X <a/8
o ///// y <0.7
E Y '/'/ /;//
"\:Li\'\ /{// z st
\\\\‘l/’
Note: t: glass thickness; s: pad width; a: the length of the edge.
TCP Defect Crack, deep fold and deep pressure mark on the TCP are not accepted
Pixel Size The tolerance of display pixel dimension should be within +20% of the spec.
Luminance Refer to the spec or the reference sample.
Color Refer to the spec or the reference sample.
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