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1. Numbering System
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2. General Specification
(1) Mechanical Dimension

Item Standard Value Unit
Number of dots 256x64 dots
Module dimension (L*W*H) 87.4*64.5*2.01 mm
Active area 79.084*19.756 mm
Dot size 0.289(W)x0.289(H) mm
Dot pitch 0.309(W)x0.309 (H) mm
Color White

(2) Controller I1C: SSD1322 Controller

(3) Temperature Range

Operating -40 ~ +70°C

Storage -40 ~ +85C

3. Absolute Maximum Ratings

Item Symbol Condition Min Typ Max Unit
Operating Temperature Top -40 — +85 C
Storage Temperature TST -40 — +85 T
Humidity 85 %
Supply Voltage For Logic | VDD 2.4 — 3.5 \%
Supply Voltage For Panel VCC 10 20
80cd/m=2 50%
S 13000(2) Hrs
Operating lift time checkerboard
70cd/m2 50%
. 16000(2) Hrs
Operating lift time checkerboard
60cd/m2 50%
. 19000(3) Hrs
Operating lift time checkerboard

(A) Under VCC =14V, Ta = 25°C, 50% RH.

(B) Life time is defined the amount of time when the luminance has decayed to

less than 50% of the initial measured luminance.

(1) Setting of 80 cd/m?:  Contrast setting : 0x70  Frame rate : 106Hz  Duty setting : 1/64
(2) Setting of 70 cd/m?:  Contrast setting : Ox5a  Frame rate : 105Hz  Duty setting : 1/64
(3) Setting of 60 cd/m?:  Contrast setting : 0x49  Frame rate : 105Hz  Duty setting : 1/64
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4. Electrical Characteristics

Item Symbol Condition | Min. Typ. Max Unit
Supply Voltage For Logic | Vpp-Vss | — 2.4 3.3 35 V
Supply Voltage For Panel | Vce-Vss | — 13.5 14 14.5 \
Input High Vol ViH - 0.8Vpp | — Vbp Vv
Input Low Vol VL — 0 - 0.2Vpp |V
Output High \ol VoH — 0.9Vpp | — Vb V
Output Low \ol. VoL — 0 — 0.1Vpp |V
Supply Current For Logic
(with built-in positive voltage) | Ipp - — 270 - mA
5. Optical Characteristics
Item Min. Typ. Max. Unit
View Angle 160 - - deg
Dark Room contrast 2000:1 - - -
Response Time - 10 - us
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6. Interface Pin Function

Pin No.|Symbol Level |Description
1 Vss oV Ground
2 Vdd 3.3V |Supply voltage for logic
3 CS H/L Chip select pin
4 /RES H/L Hardware Reset pin
5 D/C H/L H: Data; L: Command.
6 WR H/L  |write signal pin
7 RD H/L  |Readsignal pin
8 DBO0 H/L Data bus line
9 DB1 H/L Data bus line
10 DB2 H/L Data bus line
11 DB3 H/L Data bus line
12 DB4 H/L  |Data bus line
13 DB5 H/L Data bus line
14 DB6 H/L  |Data bus line
15 DB7 H/L  |Data bus line
DISF |H/L  |DISF: VCC Voltage ON/OFF
16 VCC H VCC: Supply Voltage For OLED

Default: Parallel 8-Bit 8080 Interface
68] : Parallel 8-Bit 6800 Interface Special Code
20i : SPI Interface Special Code

MCU interface assignment under different bus interface mode

in Name |Data/Command Interface

Control Signal

Bus

Interface \|/D7 |[D6 |D5 |[D4 |D3 |D2 | D1 R/WE# |CS# |DiCc# RES#
8-bit 8080 D[7:0] WR# |CS# |D/C# RES#
8-bit 6800 D[7:0] R/W# |CS# |D/C# RES#
3-wire SPI  |Tie LOW NC SDIN [SCLK |Tie LOW |CS# |Tie LOW |RES#
4-wire SPI  |Tie LOW NC SDIN [SCLK |TieLOW |Cs# |D/c# RES#
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7. Power Supply For OLED Module And Panel Layout Diagram

OLED Module operating on "DC 3.3V " input with built-in positive voltage

WVid

LCM — DCasv

W53

Panel Layout Diagram

| T |
C126~CO0 5112~8367 C1=C127

SEG & COM Layout
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8. Drawing
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9. SSD1322 controller data

9.1 Timing Characteristics

.8080 MPU Interface

(‘FDD - T\"rsg =2.41t0 2.6V, \?DDIO=1 .6V,

Ver= 3.3V, T4 =25°C)

Symbol Parameter Min Typ | Max | Unit
tovele Clock Cycle Time 300 - - ns
tas Address Setup Time 10 - - 1s
tan Address Hold Time 0 - - ns
toew Write Data Setup Time 40 - - ns
toaw Write Data Hold Time 7 - - ns
touR Read Data Hold Time 20 - - ns
tog Output Disable Time - - 7 ns
tacc Access Time - - 140 ns
trwiR Read Low Time 150 - - ns
tewLw Write Low Time 60 - - ns
tPWHR Read High Time 60 - - ns
tewEw Write High Time 60 - - ns
tr Rise Time - - 15 ns
tr Fall Time - - 15 ns
tes Chip select setup time 0 - - ns
tesy Chip select hold time to read signal 0 - - ns
tese Chip select hold time 20 - - ns
8080-series MCU parallel interface characteristics
Write eyele Read cycle
Cs# CS# " toon .Z—
= - 4
DIC# X K DICE —ag
. 7
PLEEIN < b > Ly {
j.—tF tﬁb [+ toyoie N :_ > toge R
p— o | . 3 %
R:“'r-"—'-"ﬁﬁ PL N2 PUHW _Xﬂ —\ /; Ton R
] E(RD#) C 7 \c
D[7:0] «p e fiee | o)
D[7:0]
| X—
—
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6800 MPU Interface
(\'FDD - ‘\"—55 =2410 2.6V, \"FDD:[OZI .6V, \"r(;j = 3.3V, TA = 35°C')

Symbol Parameter Min | Typ Max | Unit
tevele Clock Cycle Time 300 |- - ns
tag Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
tpgw Write Data Setup Time 40 - - ns
tomw Write Data Hold Time 7 - - ns
tpER. Read Data Hold Time 20 - - ns
tom Output Disable Time - - 70 ns
tace Access Time - - 140 ns
PWes C‘h?p Select Low Pulse W ]:.dth (1‘eald) 120 i i s
Chip Select Low Pulse Width (write) 60
PW e Chip Select High Pulse Width (read) 60 ) ) s
Chip Select High Pulse Width (write) 60
tg Rise Time - - 15 ns
tg Fall Time - - 15 ns

6800-series MCU parallel interface characteristics

Taz

: X

RW#=(WR##

e X P
X

E(RD¥) / \

- Tovels W

PWesz

_— PWes " :.

CS# \ t _,./4_ \

te tomw

155
D[7:0] (WRITE) >{ Valid Data

Tacc ToHR
D[7:0] (READ) d‘ Valid Data )>< >

tor
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Serial Interface(4-wire SPI)

(Vpp - Ves=2410 2.6V, Vppio=1.6V, V1 =33V, Ty =25°C)

Symbol Parameter Min Typ Max | Unit
Tovcle Clock Cycle Time 100 - - ns
fas Address Setup Time 15 - - ns
tas Address Hold Time 15 - - ns
fess Chip Select Setup Time 20 - - ns
tesy Clup Select Hold Time 10 - - ns
tosw Write Data Setup Time 15 - - ns
o Write Data Hold Time 15 - - ns
terxn Clock Low Time 20 - - ns
terrm Clock High Tume 20 - - ns
g Rise Time - - 15 ns
15 Fall Tune - - 15 ns
Serial interface characteristics (4-wire SPI)
DIC# ><
|
~ tas i . tam
CSE \-{ tl;si » [C‘:H /
‘[,:-ut cycla ry—
o ™
SCLK Y / \
(D) tp K A ts
— —_— |
B toswr Topw
SDIN Walid Data
(D1}
Cs# _\
Scix I T O O
(D)

SDIN(DI1) 4< D7 >< Df >< DS >< Di>< D

s
)
(]
=4
[}
=1
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Serial Interface (3-wire SPI)

(Vop - Vss =24 t0 2.6V, Voog=1.6V, V= 3.3V, T4 =25°C)

Symhbol | Parameter Min Unit
tovcle Clock Cyele Time 100 ns
tas Address Setup Time 13 ns
tam Addresz Hold Time 13 ns
treg Chip Select Setup Time 20 ns
trsyg Chip Select Hold Time 10 ns
toswy Write Data Setup Time 15 ns
toenw Write Data Hold Time 15 ns
trin Clock Low Time 20 ns
trixm Clock High Time 20 ns
tg Fize Time - ns
tg Fall Time - ns
Serial interface characteristics (3-wire SPI)
o Trag

CE}." —\4 c >
- Covore »
[ " feizs e
P CLEL o - P

SCLE - v

(D0} \_
t 7 "
£ — t —> .
P DsW .
SDIN Wahd Data
D1
N ya
SCLE

(DO) | 4 1 i i f ¥ ] 3 f
?gff—(nﬁ#x D7 >< D6 X D5 >< D4 X D3 >< D2 X D1 >< DO >7
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9.2 Display Control Instruction

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

DVC2| Hex |D7|Dd (D5 | D4 | D3 |D2| D2 (D0 | Command Description
0 W (0o 0|00 |0 0| 0| EnsbleGray |Ths command is sent to enable the Gray Scale table settmg
Grale table  |(command BEL)
i 15 Glo a1 o101 Set Column start and end address
|80 |« || 4 A & | A0] A | A | secommn PIOOL SutAdds msect)
I | BI6O] | * | By [Bs | Ba| By By By | By Addrass Rausl-e ."ramil'.ull:‘.;. N
O 5C (01 {ol T (1000 muenan
::':E]:JE;EI Enalle MCT/ to write Dat tnto FARM
i 1T (I A I A A I A O 1 I
Fead FAM
C :mmand Enalzle MCT 1o read Data from FAN
i 75 prlrf{rfir{oerfofl et Fow start and end address
1| As) | * A | A | A | A (A A | A | serpow  [SIG0]:Stan Addres. frsect]
s ddrecs E[6:0]: End Address. [resa=1217)
I | BI6O] | * B (Bs | Ba| By B By | Be A i ange from 010 127
0 Al L T I IO Y I AJ07=0h, Horizowtal address increment [reset]
1 __1L[?|3: 0 i Aq -:L'I 0 A-I -'ﬂll .."L._ A[D]=l|:| Vertcal address incremens
g |1 *|0|E, i : i ;
! B B o 0l AJ11=0h, Dizable Columa Address Fa-map [reset]
A[1]=1h, Enable Column Address Re-map
A[Z]=0h, Dizable Mibble Fa-map [reset]
A[Z]=1h, Enable Nikble Fe-map
Al4]=0b, Scan from COMD w0 COBM -1] [resst]
Al4]=1b, Scan from COMV-1] to COMD, whera ¥ is the
e
Set Re-map and Munltplex ratio
pual ;?éf Line| 2 [5}=0b, Disable COM Split Odd Even [rese(]
A[5]=1h, Enable COM Splic Odd Evea
E[4). Enable / disable Dual COM Line mpde
00k, Diizable Dnal COM mode [reset]
(1h, Enable Dual O mode (MU = 633
Mote
" coMm Split Odd Even mode must be disabled (A75=00)
when enabling the Dual COM mode (B[4]=1h)
Detzils refer to Section 10.1.6
i Al pofrfofejolofl
. s | o N a2 lala SetDisplay  |Set display FAM display start line register from 0-127
A0} Ac [ As | A ) A& A A | & | gy Display start line register is reset to 00k afer RESET
DEP 256064B-W -14 -




DIC#| Hex |(D7(De |Ds | D4 (D2 (DX D2 | D | Command Description
’ A2 b o oo 1 0 Set Displ 5 ical Il by COM from 0-127
i i et Display  [Set vertical seroll by COM from 0-127
! AGOL | % A | As | A | & (AL & 1 A Orffzat The vahue 1= reset to 00H after RESET
0 [Ad-A7 )1 | 0 Vo [0 [ X | X W44k = Entive Display OFF, all pixels tums OFF in G5 lavel
14 5h = Entive Display O, all pixels toms ON m G5 level 135
SEtI':,};:dEhE W46k = Nermal Display [resat]
WA Th = Inverse Display (G50 = G515, G51 = G514, G&2
= G513, .0
] Ag 1] 0 1L jof1 |0 D ] This command furns O partial mode. The partial mode
1 A0 | o | A A A A (A A | A iisplay area 15 defined by the following two parameters,
i ; Enable Partial
1 |BE0] |0 |B;|B; |B,|B; |B.| B, | B ; . . .
[6:0] s ¥ 4 - : o Display  |A[6:0]: Address of start row in the display area
B[6:0]: Address of end row m the dizplay area,
whers B[6:0] must ba = A[6:0]
a AS 1|0 LU I IV I l | Bt Papsig)  [This command iz sent to exit the Partial Display moda
Dusplay
] AB 1] 0 1o (1|0 1 1 _ 01=0b, Sel v
ar . A Function  [AJ0]=0b, Select external Vg
I Alll (O oo oo o]0 a Selecnion  [A[0]=1b, Enable mternal Vi, regulator [reset]
0 |AE-AF( 1| @ 1|01 1 | %
Sat Sleep mode [AFh = Sleep mode O (Display OFF)
ON/OFF  |AFh = Sleep mode OFF (Dizplay ON)
] Bl 1[0 1 0|0 i 1 \A[3:0] Fhase 1 period (reset phase length) of 5~31 DCLE(s)
1 _',l[';,:,] _-_'\.L? _-,"_ A _;‘_l ."J.a __',l: _-_'.lI A elocks as follow:
Al2:0] Phaze ] peniod
0000 mvalid
000l mvalid
0010 SDCLEs
001l TDCLE:
0100 DDCLEs [reset]
1111 31 DCLEs
Set Phaze |, '7-41 Phase  period (firs hares phase lenzth) of
I eneth A[7:4] Phase 2 period (first pre-charge phase lenzth) o
= 3--15 DCLE(s) elocks as follow
AlT4] Phaze 2 peniod
2000 mvalid
(001 mvalid
010 mvalid
011 IDCLEs
nill 7 DCLES [resed]
T 15 DCIK:
DEP 256064B-W -15-




DVCE| Hex (D7(D& (DS |D4 (D3 (D2 D2 | D0 | Command Deeseription
0 Bl Lfo |11 (0 |0]1 1 1A[3:0] [reset=0], drvide by DIVSET whera
TO) [ A, As | A | Ay | A A & | A —
e el R el Rl e e A[30] DIVSET
0000 divide b 1
anal divide by 2
o010 divide bv 4
anil divide by 3
. . 0100 divade by 16
= ;;f:’.”;Ef]."‘i 0101 divide by 17
Oscillator 0110 divide by 64
Frequency 0111 divide by 128
1000 divide by 236
1001 divide by 512
1010 divide by 1024
==1011 invalid
IA[T:4] Oscallater freqmency, frequency mereases as leval
Incraasas [reset=1100h]
] B4 1 1 1 0|1 i] i] IAT1:0] = 00b: Enable external VSL
1 .-";['. :':'] 1 0 1 i i 0 A A, ..f'_:lif.':' = 10 Internal V5L [l'E’.-'_'t]
1 B |5, | B | B | B B |1 ] 0 |1 [ DR
[731|B:| Be | By | By | By | ] Exhancement AB[7-3] = 11111b: Enhsneed low G display auality
B[7-3]= 10110b: Normal [rezad]
0 B3 ILfo |11 (o101 IA11:0] GFIO0: 00 pin HiZ, Input disablad
: (1 pin HiZ, Input enabled
IO[A[BD) | * | * | * | = | Ay A A | A P 3
0] T ' 10 prm ot LOW [reset)]
11 pin output HIGH
St GFIO 111331 GRIOL: 00 pin FiZ, Tnput disabled
{01 pin HiZ, Input enabled
10 pin onatpet LOW [reset)]
11 pin output HIGH
a Bé 1o 11 ]@ 1 1 0 IA[3:0] Second Pre-charze peried
I o[ A * | = | * | = A oA | oA 00006 0 delk
= Sl il Bl Rl BT SO 0001b 1 delk
Prachargs N
Period 10001 8 delks [reset]
11116 15 delks
a B8 o1 (11000 The next 15 data bvites define Gray Scale (&5) Table by
1| AL[70] AL | AL | AL | AL | AL AL AL | AL settmg the gray scale pulse wadth inwmt of DCLK s
1| AJ[7-0] | A2 | Ak | A% | AL |4 AN | A | A (ranges from 0d ~ 180d)
: et Gl'-?l!f: Seale [A1[7-0]: Gamma Setting for GS1,
1 Table  |A9[7-0]: Gamma Setting for GS2,
1 . . ) : :
1 |AL4[7-07|And, | ALg | AL | A14, [A14, |A14| 414, | 214, Al4[7:0]: Gamma Setting for G514,
1 |ALs[moy|ans| A | s A, |ans |ans| ans, | ass, AL[T-0]: Gamma Setting for GS15
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DVC#| Hex (D7| D6 (D5 D4 D2 |DI) D2 | W0 | Command Dezcription
[Note
10 < Setting of G51 = Satting of GS2 = Setting of G53...
Setting of G514 = Settmg of G515
Fefer to Section 8.8 for detazls
] The setting must be followed by the Enable Gray Seale
Table command (00h)
a B9 1|0 1 11ol o 1 The default Linear Gray Scale table 15 set mumit of DCLE's
as follow
50 Leve] pulza width = 0;
51 leve] pulzs width = 0;
Select Default GS; Level puise 1=.'1.|1rl1 =3;
Linear Gray 53 leve] pulzs width = 16;
Scale tabls
=514 level pulse wadih = 104;
5135 lavel pulze wadth =112
Foefar to Section 3.8 for details
i BB 1@ 1 1 1|0 1 1 Sat pre-charze voltage leve] [reset = 17h]
TO[AD] | * | * | * | Ay | A [A] A | A
Set Pre-charee Al&:1]) | Hex code | pre-charge voltage
voltaze D000 00k D20 % Vow
11111 3E.-l'. 08012 Ve
i BE 1@ 1 1 1 1 1 i Sat COM deselect voltage level [reset = 04h]
Dolapop| s ¢ | 2|2 | A A s | A, A3:0] =
A[2:0] | Hexcode | Vepng
o 0000 {0k 0.72 2 Ve
et W A - -
0100 D4h 080 %2 Ve
'3].] 1 07h 08812 Ve
il Cl 11 0 0 I 0 1 N ATT-0]: Contrast current value, ranga:(00L~FFh,
Set Contrast C o MEE e R cat = TFh
TOJATO) |4, A A |a a4l A | A Coprent 1.2 258 staps for lseo current [reset = TFh]
a 7 I O O I T 1 T 1 1 AT3:0] =
. , 00000, reduce output currents for all colovs to 1/16
. £ | % | = | = oA | A k :
LAl A A A ", faster Contrast 0001b, reduce output currents for all colovs to 2716
Current Control 11106, reduce output evrrants for all colors to 13716
1111k, no changsa [raset]
a CA I A O VI IV 1 i ATE:0]: Set MUK atie from 160U ~ 128MITH
: ¥ ; : | A | A | A I
Lo Ak Ao [ A | A A A ] A ! Set MUY Ratio AT6:0] = 1 5d represents 16MITH
ATE:0] = 127d reprasents 128811 [reset]

DEP 256064B-W
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Set Command

IVC#| Hex |D7(D6 |DS | D4 (D2 (DI DI | D Command Description
0 Dl 1 1 0 1 0 0 4] 1
1 Als4] ) 1 O | A | Ay | D a0 1 0 Display IAT5:4] = 00b: Beserved
1 0 0 0 1 0 0 0 0 g |Enhancsment B (AT5:4] = 10b: Normal [reset]
0 F 1 1 1 1 1 ] 1 LA2]: MCU protection status [reset = 12h]
1 A2 O 0 0 0| A 1 0

1472] = 0b, Unlock OLED driver IC MCU mnterface from
Eftaiug commmand [rasat]

A[2]1=1b, Lock OLED duiver IC MCT interface from

Lock antering conunand
Mote
" The locked OLED driver IC MCU interface prohibits all
leommiands and memory access axcept the FDh command
Note
(Fleen sands for “Don’t care™.
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9.3 Power ON / OFF Sequence & Application Circuit

POWER ON / OFF SEQUENCE
Power ON sequence:
1. Power ON VDD
2. After VDD become stable, set wait time at least 1ms (t0)
Then set RES# pin LOW (logic low) for at least 100us (t

for internal VDD become stable.
1) (4) and then HIGH (logic high).

3. After set RES# pin LOW (logic low), wait for at least 100us (t2). Then Power ON VCC.(1)
4. After VCC become stable, send command AFh for display ON. SEG/COM will be ON after

200ms (tAF).
ON Ve Vopio  RES# - ON Vee  Send AFh command for Display ON
I I !
[ I I
\:(14 \'nm() S R s | | | | |
T ol | f
I I I
OFF - e i e —-vl ----- I—-}— ------ I- ............................... -

: Ly oo :

H |
RES ' [ !
h i 7 4
(NS ]
GND I HTr;i :
i 1
\ CC e e e s ':' ________ j 1
SEEEEEEE li’l ]
T e M«q-n-n-k ------------ f——=- _:

| I
|
| 1 |
|
SEG/COM :
L

Power OFF sequence:
1. Send command AEh for display OFF.
2. Power OFF VCC.(2), (2)

3.Wait for tOFF. Power OFF VCI, VDDIO. (where Minimum tOFF=80ms (3), Typical

tOFF=100ms)

Send command AEh for display OFF  OFF Ve OFF \'(-ll_\'DD,(,

Vee | | |
| |\aseaunenenemsmnmayl

OFF -._.-.-.-'-._.-.-._.=..-.-.-.-.-.-._.-.-.-‘-.-.-.1.%.5,-.!.1.:.5 RS ESEEEN]
} s LoFr -!

Ver. Vonin |
| i\
OFF ---‘---‘--I-----------I--------‘-----------‘m-----{-‘ e T

I 1

Note:

(1) Since an ESD protection circuit is connected between VVCI, VDDIO and VCC, VCC becomes

lower than VCI whenever VCI,VDDIO is ON and VCC
VCC.
(2) VCC should be kept float (disable) when it is OFF.

is OFF as shown in the dotted line of

(3) VCI, VDDIO should not be Power OFF before VCC Power OFF.

(4) The register values are reset after t1.

(5) Power pins (VCI, VCC) can never be pulled to ground under any circumstance.
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10 Quality Assurance

10.1 Inspection conditions
1. The inspection and meaurement are performed under the following conditions,

2. unless otherwise specified.
3. Temperature: 25+5°C
4. Humidity: 50£10%R.H.

5. Distance between the panel and eyes of the inspector =30cm

10.2 Inspection Parameters

Severity Inspection ltem Defect Remark

(1) Non-displaying
(2) Line defects
(3) Malfunction
Major (4) Glass cracked

1. Panel

Defect : (1) Film dimension out of Can not be
2. Film e
specification assembled

(1) Outline dimension out

3. Dimension o
of specification

(1) Glass scratch
1. Panel (2) Glass cutting NG
(3) Glass chip
(1) Polarizer scratch
Minor 2. Polarizer (2) Stains on surface
Defect (3) Polarizer bubbles
(1) Dim spot -

Bright spot ~ dust
(1) Damage
(2) Foreign material

Appearance

defect

3. Displaying

4. Film

DEP 256064B-W -20-



Description Criterion AQL
Width (mm) [Length (mm)| number of
W L pieces
permitted
W=0.03 Ignore Ignore
1. Glass scratch 0.03< W=0.05 L<3 3 Minor
0.05¢< W | = -—-—- None
beyond AA. | - Ignore
Size number of
pieces permitted
. ®=0.2 Ignore
2. polarzer 0.2<® 0.5 2 Minor
0.5<0® 0
beyond A.A. Ignore
average number of
D =01 Ignore
3. Dimming spot 01<D =015 2
Lighting spot ~ 0.15¢ D =0.2 1 Minor
Dust 02<D 0
beyond A.A. Ignore

D=(long diameter + short diameter)/2.
Pixel off is not allowed.

DEP 256064B-W
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10.3 WARRANTY POLICY

We will provide one-year warranty for the products only if under specification

operating conditions.
If there are functional defects found during the period of warranty, the defective

products would be replaced on a one-to-one basis.
We would not be responsible for any direct/indirect liabilities consequential to

any parties.
10.4 MTBF

10.4.1 .MTBF based on specific test condition is 13K hours.

10.4.2 Test Condition:
10.4.2.1 Supply Voltage: Vcc=14V
10.4.2.2 Luminance: 80cd/m2
10.4.2.3 Operation temperature and humidity: 25 ‘C and 50%RH
10.4.2.4 Run-Patterns:

I BB EEEEBEEN
A B BB B EEEAERN
B B BB EEEBENDN
A B BB B EEEAERN
I BN EEEEENER

10.4.3 Test Criteria:
Luminace has decayed to less than 50% of the initial measured luminance.
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11.Reliability
mContent of Reliability Test

NO. Items. Specification Applicable
Standard
1 |High temp. (Non-operation) (85°C, 240hrs —
2 |High temp. (Operation) 70°C, 120hrs —
3 |Low temp. (Operation) -40°C, 120hrs —
High temp. / High. humidity  |65°C, 90%RH, 120hrs
4 (Operation) -
-40°C ~85°C (-40°C /30min;
5 Thermal _ transit /3min; 85°C /30min; L
shock(Non-operation) transit /3min) 1cycle: 66min,
100 cycles.
Frequency : 5~50HZ, 0.5G
6 |Vibration Scan rate : 1 oct/min S
Time : 2 hrs/axis
Testaxis: X, Y, Z

Test and measurement conditions

1. All measurements shall not be started until the specimens attain to temperature stability.
2. All-pixels-on is used as operation test pattern.

3. The degradation of Polarizer are ignored for item 1 & 4 & 5.

Criteria

1. The function test is OK.

2. No observable defects.

3. Luminance: >50% of initial value.

4. Current consumption : within £50% of initial value.

Reliability Test

Bolymin only guarantees the reliability of the panel under the test conditions and durations
listed in the specification, and is not responsible for any test results that are conducted using
more stringent conditions and/or with lengthened durations. Also, when the testing the panel in a
chamber or oven, make sure they won’t produce any condensation on the panel, especially on
the electrical leads, before lighting on the panel to see if it passes the test. Also the panel should
rest for about an hour at room temperature and pressure before the measurement, as indicated
in the specification. Be aware that one should use fresh panel for each of the reliability test items
listed in the specification, in other words, don’t use the panels that were tested for subsequent
tests.

DEP 256064B-W -23-



12.Precautions for Handling
12.1 When handling the module, wear powder-free antistatic rubber finger cots, and be
careful not to bend and twist it.
12.2 The OLED module is consisted of glass and film, and it should avoid pressure, strong
impact, or being dropped from a height.
12.3 The OLED module is an electronic component and is subject to damage caused by
Electro Static
Discharge (ESD) and hence normal ESD precautions must be taken when handling it. Also,
appropriate ESD protective environment must be administered and maintained in the
production line. When handling and assembling the panel, wear an antistatic wrist strap with
the alligator clip attached to the ground to prevent ESD damage on the panel. Also, ground
the tools being used for panel assembly and make sure the working environment is not too
dry to cause ESD problems. (See the photos below)

—”\\J(

12.4 Please do ﬁdt bend the film néar the substrate glass.(this could cause film peeling and
COF damage) and the peeling strength about 600g/cm, the bending <20times and the
bending radius :R>0.8mm

o
o0 |
= ' 1.5 Max.
£ 1.2 Max. || (Sealwhite)

(Seal) I ‘ I
Y I
f Bending radius 0.8 Min \ :

2.5 Max. . Bending direction
(Seal white)
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12.5 Avoid bending the film at IC bonding area.(>1.5mm)(this could damage the ILB
bonding)

12.6 Use both thumbs to insert COF into the connector when assembling the panel. See the
photo on the far right below for correct insertion of the film into the connector
(one-handed insertion exerts uneven force on the film and could cause its breakage,
photo on the left)

W | [ 1 [ T

C—=»cennector

12.7 Do not wipe the pin of film with the dry or hard materials that will damage the surface.
When cleaning the display surface, use soft cloth solvent and wipe gently (Recommend
solvent: IPA, alcohol), and do not wipe the display with dry or hard materials that will
damage the polarizer surface and do not use the solvent like: Water, Acetone, Aromatic
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13. Precautions for Electrical

13.1. Design using the settings in the specification

It is extremely important to design and operate the panel using the settings listed in the
specification. This includes voltage, current, frame rate, duty cycle... etc. Operation of the
OLED outside the specified range in the specification should be entirely avoided to ensure
proper operation of the OLED.

13.2. Maximum Ratings

To ensure proper operation of the panel, never design the panel with parameters running
over the maximum ratings listed in the specification. Also the logic voltages such as VIL and
VIH have to be within the specified range in the specification to prevent any improper
operation of the panel.

13.3 Power on/off procedure

Any operation that does not comply with the procedure could cause permanent damage of
the IC and should be avoided. When the logic power is not on, do not activate any input
signal. Abrupt shutdown of power to the module, while the OLED panel is on, could cause
OLED panel malfunctioning.

Display turn on Display turn off
sequence sequence
— -, —_— =,
/' DC-DC power off DC-DC power on /" Send display off
' (VCC turn on) \ |

'-.,\ (VCC turn off)

- -

|
VDD power on

:

Hardware RESET
RESET time depends
on driver |1C datasheet

:
Display off

!

Driver IC initial

I

13.4 Power savings

I

Wait 100ms for
VCC stable

'

Display on

:

Display start and
end address setting

e ™,

| Send display data |

-

command /
S

.

DC-DC power off
(VCC turn off)

!

Wait 100ms for
VCC reach OV

[j VDD power turn off |

.,

e

.,

To save power consumption of the OLED, one can use partial display or sleep mode when

the panel is not fully activated. Also, if possible, make maximum use of black background to

save power. The OLED is a self-luminous device, and a particular pixel cluster or image can

be lit on via software control, so power savings can be achieved by partial display or dimming
down the luminance. Depending on the application, the user can choose among Ultra Bright
Mode, Normal Operation Mode, and Sleeping Mode.

The power consumption is almost in direct proportion to the brightness of the panel, and also

DEP 256064B-W - 26 -



in direct proportion to the number of pixels lit on the panel, so the customer can save the
power by the use of black background and Sleeping Mode. One benefit from using these
design schemes is the extension of the OLED lifetime.

13.5 Residual Image (Image Sticking)
The OLED is a self-emissive device. As with other self-emissive device or displays consisting
of self-emissive pixels, when a static image frozen for a long period of time is changed to
another one with all-pixels-on background, residual image or image sticking is noticed by the
human eye. Image sticking is due to the luminance difference or contrast between the pixels
that were previously turned on and the pixels that are newly turned on. The time when image
sticking happens depends on the luminance decay curve of the display. The slower the
decay, the less prominent the image sticking is. It is strongly recommended that the user
employ the following three strategies to minimize image sticking
13.5.1Employ image scrolling or animation to even out the lit-on time of each and every
pixel on the display, also could use sleeping mode for reduced the residual image
and extend the power capacity.
13.5.2Minimize the use of all-pixels-on or full white background in their application
because when the panel is turned on full white, the image sticking from previously
shown patterns is the most revealing. Black background is the best for power
savings, greatest visibility, eye appealing, and dazzling displays
13.5.3If in the reliability test when a static logo is used, change the pattern into its inverse
(i.e., turn off the while pixels and turn on the previously unlit pixels) and freeze the
inverse  pattern as long as the original logo is used, so every pixel on the panel
can be lit on for about the same time to minimize image sticking, caused by the
differential turn-on time between the original and its reverse patterns

14. Precautions for Storage
Although the storage conditions and guarantee period are indicated in the specification, it is
advisable to store the packed cartons or packages at 23°C +5°C,55%+10%RH, Do not store
the OLED module under direct sunlight or UV light and for best panel performance, unpack
the cartons and start the production with the panels within one months after the reception of
them.
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