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SPECIFICATION

PART NO. : OEL9M1018-Y-E

3.08 inch OLED
20x2 characters
with 6x8 dots

This specification maybe changed without any notice in order to improve performance
or quality etc.

Please contact TRULY Semiconductors LTD. OLED R&D department for update
specification and product status before design for this product or release the order.
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N PHYSICAL DATA
No. [tems: Specification: Unit
1 | Diagona Size 3.08 Inch
2 | Resolution 20x2 characters
3 | Active Area 77.95 (W) x 11.85(H) mm’
4 | Outline Dimension (Panel) 89.45(W) x 19.85(H) mm?
5 | Pixel Pitch 0.65(W) x 0.70(H) mm’
6 | Pixel Size 0.60(W) x 0.65(H) mm’
7 | Driver IC SSD1360Z -
8 | Display Color Y ellow -
8 | Grayscale 1 Bit
9 | Interface Parallel / SPI /12C -
10 | IC package type COG -
11 | Thickness 2.0x0.1 mm
12 | Weight TBD g
13 | Duty 1/16 -
N MAXIMUM RATINGS
Voltage Referenced to VSS
Svmbol Parameter Value Unit
Voo -0.3 to +6 Vv
Voo Supply Voliage -0.3to 3.6 Y
Vee Otol6 \'%
Vieg SEG output voltage 0 to Ve V
Vo COM output voltage 0t 0.9%Vee \%
Via Input voltage Vee=0.3to Vppt0.3 | V
Ta Operating Temperature -40 to +85 .5
j | Storage Temperature Range -65 to +150 ®©
TRULY SEMICONDUCTORS LTD. P.4/39
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NELECTRICAL CHARACTERISTICS
€ DC Characteristics
Condition(Unless otherwise specified)
Voltage reference to Vss, Vppio =2.4V t0 3.6V ,4.4V to 5.5V

(Ta=257T)
Symbal Par ameter Test Condition Min Typ M ax Unit
Ve Operating Voltage - 8 - 15 V
Low voltage power
Vbbio supply, power supply for | Low Voltage /0O Application 24 - 3.6 V
1/0 pins
5V 1/0 Application (Vpp as output) | 4.4 - 55 V
Von High Logic Output Level | loyr = 100UA, 3.3MHz 33;0 - - Vv
Vol Low Logic Output Level | lour = 100uA, 3.3MHz i i 3‘3;0 v
Vin High Logic Input Leved | - 0.8x - - V
VDDIO
Vi Low Logic Input Leve - - - ?/'ZX \Y
DDIO
VDDIO - 33V, Vcc = OFF
lapvon | Voo Sleep mode Current ;/%?/(e(ternal. LV 1/0 mode) = - - 10 UuA
Display OFF, No pand attached
Vppio = 3.3V,
Vcc =0OFF
Display OFF, | Ext Vpp =3.3V - - 10 UA
No pand
attached
Enable Internal
Vbbio SI@ mode Vb during
lstPvooio | orrent Vooio = 5V, Sleep mode (at ) 5 0 UA
Vcc =0OFF 5V 1/10 mOde)
Display OFF, | Disable Internal
No pand Vpp during
attached Sleep mode - - 10 UA
(Deep Sleep
mode)
Vcc = 8~15V
Vopio = 3.3V, Vb (e(te’nal) =
Isip vee Vc Sleep mode Current 3}3\/’ - - 10 UA
Vpbio =5V, Vop (l ntanal)
Display OFF, No pand attached
Ve Supply Current
lcc Vppio = VDD = 3.3V, VCC =12V, Contrast = FFh, - 1000 | 1200 UA
Irer =15UA, No loading, Display ON, All ON, ICON ON
VDDIO SUpply Current VDDIO = VDD =33V } 0.5 5 UA
Ve =12V, Contrast = | (Low Voltage 1/0 Application)
FFh,
IDDIO IREF = 15uA , No _
loagiing, \g'i'/"lol(; iv (I'.r(‘:;ter.”a' Voo) i 240 | 290 UA
Display ON, All ON, | { pplication)
ICON ON
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Symbol Parameter | Test Condition Min Typ Max Unit
Vpp Supply Current ) 200 240
1 Vppio = Vop = 3.3V (Low Voltage I/O Application), VA
S Ve = 12V, Contrast = FFh,
Tzer = 15uA . No loading. Display ON, All ON, ICON ON
Segment Output Current.
* Contrast=FFl = 600 -
Vpoio = Vpp=3.3V (LV L/0) il
or -
I Contrast=7Fh - 300 = A
i Viio = 5V (5V /0), "
Vee= 12V, Ipgr= 150A, ] i
. e —3 = - =
Display ON Contrast=3Fh 150
Dev = (Isgg — Ium)/ Tum
e Segment output current Tum = (Tyax + Tim)/2 3 i 3 o
uniformity Iseg[0:99] = Segment current . . '
at confrast setting = FFh
Adjacent pin output current : b s s
Adj. Dev  |uniformity (contrast setting = Adj Dev=(in 1nd1]) -2 - 2 %
(I[n]+I[n+1])
FFh)
Tcon Segment Output Current.
Vppio= Vpp=3.3V (LV L'O) Contrast=7Fh - 600 -
Icong or uA
¥E | Vnio =SV (5VIO), ;
Vec= 12V, Igge= 15uA, Contrast=3Fh - 300 -
Display ON
€ AC Characteristics
Conditions:
Voltage referenced to Vss
Vopio= 2.4 10 3.6V (Low Voltage I/0 Application) or Vooio= 4.4V to 5.5V (5V /O Application)
Ta=25°C
Symbol Parameter Test Condition Min. Tvp. Max. | Unit
(1y |Dscillation Frequency of Vpp = 3.3V or liternal Vop “ ¢ 2% e
Fonc Dizplay Timing Generator 268 298 e
_ "y i 2-line Character Display Mode, )
Fran (e e S pisplay o, - |Foct1/@*k*16% | - | Hz
R Internal Oscillator Enabled
TRES Resef low pulse width (RES#) |- 2000 - - ns
Note
@) Fosc stands for the frequency value of the internal oscillator and the value is measured when OLED command D5h
A[7:4] isin default value.
@ D: Divideratio
K: Phase 1 period + Phase 2 period + Ko, where Ko= 170
Default K is8 + 4 + 170 = 182
TRULY SEMICONDUCTORS LTD. P.7/39
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Use 8080/6800-Series M PU Parallel Interface or Serial Interface
1. 6800 Series M PU Parallel Interface

(TA=25°C . Vpnio=2.4-3.6/ 44-5.5V. Ves =0V)

Svmbol | Parameter Min | Typ | Max | Unit
Lincle Clock Cyele Time (wrile cycle) 400 - . s
las Address Setup Time 13 . - s
Lam Address Hold Time 17 - . ns
les Chip Select Tume 0 v < ns
lew Clup Select Hold Tuue o - . s
Ipsw Write Data Setup Time 35 : . ns
InEw Write Data Hold Time 18 . - s
DR Read Data Hold Tune 13 - - ns
Tor Output Disable Time - . ui 11
face Access Tune (RAM) ; ] A0 1
Access Tune [commard) s
PWeg | Clup Select Low Pulse Width (read RAM) 250 . . s
Chap Select Low Pulse Width (read Command) 250 - . ns
Chup Select Low Pulse Width (wnitz) S0 - - 11
PWeey | Clup Select High Pulse Width (read) 153 . . s
Chup Select High Pulse Width (write) 130 . - 1s
IR Rise Tiue . - L3 0
I Fall Tume - A L& s
Note

W ATl timings are based on 20% to 80% of Vppo-Ves
Form 1: CS# low pulse width > E high pulse width)

pic__ A X

rRW__X X
P tey
Cs# | #
< Lyeie =z
E h—p / = W oo —B\ e—F  PWe |
i tosw | tomw
DO~D7(Write) Valid Data 7><
e -~ _ toupg "
D0~D7(Read) {|  vaiidData ?W

oy
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Form 2: CS# low pulse width < E high pulse width)

X
tas tan
rRwe X X

lespl &=

%
e

Th [

A J
F 3

¥\
Y

tDSW

DO~D7(Write) Y| vaiapata X

Valid Data W///=

A

NY

DO~D7(Read)

il
[

2. 8080 SeriesMPU Parallel Interface
8080-Series M CU Parallel Interface Timing Char acteristics

(Ta = 25"C, Vooio = 2.4-3.6 / 4.4-5.5Y, Vss =0V)

Symbol | Parameter Min Twp Max | Unit
tevcta Clock Cyele Time (write ¢ycle) 400 - - ns
Tas Address Semp Time 13 - s
IaH Address Hold Time 17 - ns
Irs Chip Select Tume 0 - - 15
fesn Chip select hold hme to read signal 0 = - 0%
lese Chip select hold time 0 - - ns
| Tpsw Write Data Setup Tine 15 - - 1%
oHw Wiite Data Hold Time 13 - . s
tonm Read Data Hold Tune 13 - . ns
lem Outpur Disable Time - - 0 4
Tace Access Time (RAM) ) ] 00 ns
Access Time {command) s
PWeea Chap Select Low Pulse Width (read RAM) - tpyrg 250 - - s
Chip Select Low Pulse Width (read Cominand) - tpypg 250 - - it
Chip Select Low Pulse Width (write) - tpor w 5 - - a4
PWergy | Chup Select High Pulse Width (read) - tpyam 155 - . %
Chip Select High Pulse Width (write) - tpymw 150 - - 1%
g Rise Tune . = ] %
I Fall Time = - 15 s

8080-series parallel interface characteristics

TRULY SEMICONDUCTORS LTD. P.9/39
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Write cycle

o
tes loer
D/IC#H
2 T
D 5
WR# : Lo ; /?
A
loow | Lo
D[7:0]
Read Cycle
Cs# ” L il
g
tos
D/C# X‘ JK
K A
t t
—2 i t [
- —+| = foyole .
# A.{q towa > Z: Ceure :\
A
{ ‘DHR
et Xy
.
- >
low
3. Serial Interface
Serial Timing Characteristics
(Ta=25°C, Vooio = 24-3.6/ 4.4-5.5V, Ves =0V)

Svimbol | Parameter Min | Tvp | Max | Unit
I, Serial clock cvcle ime | . 20 | us
L.t | Serial clock rise/fall time - 15 |ms
Ly Serial clock width (high, low) 400 - - | ns
Ll Chip select sefup fime &0 - . ns
iy Chip select hold time 20 - - 11
fez | Serial mpur data sefup nme 00 | - - |ms
T Senal mput data hold nme 20 . - 11
In Serial output data delay tume 200 - - 115
pg__| Serial output data hold fime 10 - - | ns

Note: All immgs are based on 20% to 80% of Vg Vg
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Serial Timing Char acteristics

cs# e
t
W
IIIIIIrII'I1
SCLK Vi
SiD :}
t
SOD L

4. 1°C Timing Characteristics
I2C Timing Char acteristics

(Ta = 25°C, Vopio = 2.4-3.6 / 4.4-5 5V, Vsg =0V)

Svmbol | Parameter Min | Tyvp | Max | Unit
begiie Clock Cycle Time 2.5 - - us
tustapy | Start condition Hold Time 0.6 - - us
tup Data Hold Time (for “SDAqur” pin) 3 - - ns
Data Hold Time (for “SDAp"™ pin) 460 - - ns
tsp Data Setup Time 100 - - ns
tesrapy | Stalt condition Setup Time (Only relevant for a repeated Start | 4 . " s
condition)
tssToP Stop condition Setup Time 0.6 - - us
g Rise Time for data and clock pin - - 300 | ns
tg Fall Time for data and clock pin - - 300 ns
tmre Idle Time before a new transmission can start 1.3 - - us

Note: All imings are based on 20% to 80% of Vppp-Vss

Figure 12-5 : 12C Timing Characteristics

TR s ok SRt T O it
s\ { X (
t
i HD t}_ IDLE
THSTART IR tssTART ticran
—| Eb gl
SCL
™
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Nn TIMING OF POWER SUPPLY

The following figures illustrate the recommended power ON and power OFF sequence of SSD1360 :

When L) 10 mode is chosen:
Power ON sequence:
1. Power ON Vppo. Viop
2. After Vppio, Vppbecome stable, wait at least 20ms (o), set RES# pin LOW (logic low) for at least 3us
(t;) " and then HIGH (logic high).
3. After set RES# pin LOW (logic low), wait for at least 3us (t;). Then Power ON \e’wm
4. After Voo become stable, send fundamental command 0Ch (for RE=0b, SD=0b) for display ON.
SEG/COM will be ON after 100ms (tag).

Figure 7-14 : The Power ON sequence

ON Vppio, Vop RES#  ON Ve lSch 0Ch command for Display ON
| I |
L | '
Voo, Voo _.._.._.._.._.._.I. : : :
OFF =sEmEmEREEEE _..l_.._..l_..Jl_.._.._'[._ VT . -
[ '
e :
RE S# [ - ;
| N 'f | '
e R R sl s Dty e Tebiise s
GND d H_z'_"_: |
| ¥ '
| I |
:alllllullj| |
OFF HH“-_‘.E'—”N_r____|___:.___________
| |
| ! : far l
& |
o | | ON
SEG/COM l l’_
, e |

Power OFF sequence:
1. Send fundamental command 08h (for RE=0b, SD=0b) for display OFF.
2. Power OFF V8
3. Power OFF Vppio, Vppafier topr. (where Minimum top=0ms 2 Typical topr=100ms)

Figure 7-15 : The Power OFF sequence

Send command 08h for display OFF  OFF V¢ QFF ‘Frm
| |

Vee _:_\....u.......-u‘llw

(_}I:I:_._._._._.|.._._._._._|._._._._._._._._._._._._._._.Jl.._Q.Jl.ll_l_t.-.n.-_n.].!|r| EEE
|

lopr
| | ]

I F I‘ »
|
OFF - l |

|

I
I

......... ) S SR
I

MNote:

W Since an ESD protection circuit is connected between Vipo, Vop and Ve, Voo becomes lower than Vg, Voo
whenever Vipe, Viop 18 ON and Ve is OFF as shown in the dotted line of Ve in Figure 7-14 and Figure 7-15.

v should be kept float (i.e. disable) when it is OFF.

) power Pins (Vippio, Vob » Vec) can never be pulled to ground under any circumstance.

“) The register values are reset after t,.

£2) T"r"'r_;|)|o, T\-‘H‘m should not be Power OFF before \Fr(_-(j Power OFF,

TRULY SEMICONDUCTORS LTD. P.12/39
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N ELECTRO-OPTICAL CHARACTERISTICS (Ta=25"C)

[tems Symbol | Min. | Typ. | Max. Unit Remark
Operating Luminance L 120 150* - cd /m? Y ellow
30% pixels ON
Power Consumption P - 105 | 120 mw L =150ca/m?
Frame Frequency Fr - 100 - Hz -
_ CIE x 0.42 0.46 | 050
Color Coordinate | Yellow CIE1931 Darkroom
CIEy 0.47 0.52 | 055
_ Rise Tr - - 0.02 ms -
Response Time
Decay Td - - 0.02 ms -
Contrast Ratio* Cr 10000:1 - - - Darkroom
Viewing Angle JANLY 160 - - Degree -
Operating Life Time* Top 40,000 - - Hours L=150cd/m"

Note:
1. 150cd/m? is base on Vpp=3.0V, Vc=12.0V, contrast command setting OX5F;
2. Contrast ratio is defined as follows:

Photo — detector output with OLED being “white”
Photo — detector output with OLED being “black”
3. Life Time is defined when the Luminance has decayed to less than 50% of the initia

Luminance specification. (Odd and even chess board alternately displayed)
(Theinitial value should be closed to the typical value after adjusting.)

Contrast ratio =

TRULY SEMICONDUCTORS LTD. P.13/39
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N INTERFACE PIN CONNECTIONS

No Symbol

Description

1 VSL

Thisis segment voltage (output low level) reference pin.
When external VSL is not used, this pin should be left

2 VLSS

Analog system ground pin. It must be connected to
external ground.

3 VCC

Power supply for panel driving voltage. Thisis also the
most positive power voltage supply pin. It is supplied by
external high voltage source.

4 VCOMH

COM signal deselected voltage level.

A capacitor should be connected between this pin and
VSS.

No external power supply is allowed to connect to this

Ground pin. It must be connected to external ground.

Select number of display line during power ON reset
When this pinis pulled HIGH, 2-line is selected as display
line .When this pin is pulled LOW, 1-lineis selected as
display line.

7 VDDREG

Internal VDD regulator selection pinin 5V 1/0O application
mode.

When this pinis pulled HIGH, internal VDD regulator is
enabled (5V 1/0 application).

When this pinis pulled LOW, internal VDD regulator is
disabled (Low voltage 1/0 application).

Under 5V 1/O application mode, internal VDD regulator
can also be disabled by extended command 71h “Function
Selection A” for power saving;.

8 SHLC

This pinis used to determine the Common output scanning
direction.

SHLC | COM scan direction
1 COMO to COM 16 (Normal)
0 COM 16 to COMO (Reverse)

9 SHLS

This pinis used to change the mapping between the

display data column address and the Segment driver.
SHLS [ SEG direction

1 SEGO to SEG119 (Normal)
0 SEG119 to SEGO (Reverse)

TRULY SEMICONDUCTORS LTD.
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10 VDD

Power supply for core logic operation.

VDD can be supplied externally or regulated internally.
InLV 10 application (internal VDD is disabled), thisisa
power input pin.

In5V 10 application (internal VDD is enabled), VDD is
regulated internally from VDDIO.

A capacitor should be connected between VDD and VSS
under all circumstances.

11 VDDIO

Low voltage power supply and power supply for interface
logic level in both Low Voltage I/0 and 5V 1/0
application. It should match with the MCU interface
voltage level and must be connected to external source.

12 BS1

13 BS2

MCU bus interface selection pins.

14 CSH

This pin is the chip select input connecting to the MCU.
The chip is enabled for MCU communication only when
CS#ispulled LOW (active LOW).

In 12C mode, this pin must be connected to VSS.

15 RESH

This pinisreset signal inpuit.
When the pinis pulled LOW, initialization of the chipis
executed.

16 D/C#

This pinis Data/Command control pin connecting to the
MCU.

When the pinis pulled HIGH, the data at D[7:0] will be
interpreted as data.

When the pinis pulled LOW, the data at D[7:0] will be
transferred to a command register.

In 12C mode, this pin acts as SAO for slave address
selection.

17 R/W#

This pinisread / write control input pin connecting to the
MCU interface.

When 6800 interface mode is selected, this pin will be
used as Read/Write (R/W#) selection input. Read mode
will be carried out when this pinis pulled HIGH and write
mode when LOW.

When 8080 interface mode is selected, this pin will be the
Write (WR#) input. Data write operation is initiated when
this pinis pulled LOW and the chip is selected.

When serial or 12C interface is selected, this pin must be
connected to VSS.

TRULY SEMICONDUCTORS LTD.
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This pinis MCU interface input.

When 6800 interface mode is selected, this pin will be
used as the Enable (E) signal.

Read/write operation is initiated when this pinis pulled
HIGH and the chip is selected.

When 8080 interface mode is selected, this pin receives
the Read (RD#) signal. Read operation is initiated when
this pinis pulled LOW and the chip is selected.

When serial or 12C interface is selected, this pin must be
connected to VSS.

18 E/RD#

These pins are bi-directional data bus connecting to the
MCU data bus.

Unused pins are recommended to tie LOW.

When serial interface mode is selected, DO will be the
19~26 | DO~D7 serial clock input: SCLK; D1 will be the serial data input:
SID and D2 will be the serial data output: SOD.

When 12C mode is selected, D2, D1 should be tied
together and serve as SDA out , SDA in application and
DO is the seria clock input, SCL.

This pin is the segment output current reference pin.
IREF is supplied externally.

A resistor should be connected between this pin and VSS
to maintain current of around 15UA .

27 IREF

These pins are used to select Character ROM; select
appropriate logic setting as described in the following
table. ROM 1 and ROMO are pin select as shown in below

table:

28~29 | ROM1~-ROM2 ROM1 | ROMO | ROM

0 0 A

0 1 B

1 0 C

1 1 SW sdectable
S/W sdlectable by extended command 72h “Function Selection B”;

This pinis used to select the character number of character

generator.

OPR1 | OPRO | CGROM | CGRAM
30~31 | OPR1~ OPR2 1 1 256 0
0 1 248 8
1 0 250 6
0 0 240 8

32 VDDIO Same as pin 11

TRULY SEMICONDUCTORS LTD. P.16/ 39
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33 VCC Same as pin 3.
34 VLSS Same as pin 2.
M CU Bus Interface Pin Selection
Pin name 8080- 6800- Serial 12C
parallel(8hit) | parallel(8bit) | Interface Interface

BS1 1 0 0 1

BS2 1 1 0 0

Note: O is connected to Vss

1 is connected to VDD.
TRULY SEMICONDUCTORS LTD. P.17/ 39
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n COMMAND TABLE

1. Fundamental Command TableSet

Instruction Code

Command . Hlﬂ: Sl TRWE
DiCH (WR#) D7

D6

D5

4

D3

D2

T —
DI Do Description

I hear

Display x|o] o | oo

Write "20H" 1o DDRAM and sel
)] 1 [DDEAM addeess to "00H" from AC.

I.eturn
Home

Set DDR AM address to "00H" from
AC and return cursor (o its original
1 ¥ |position if shifted. The contents of
DDRAM are not changed.

Entry Mode
et

Assign cursor { blink moving direction
with DDRAM address.

/D ="1"; cursor/ blink moves to right
and DDRAM address is increased by |
POR)

1T ="0": cursord blink mowves to left
and DDRAM address is decreased by 1

I 5 |Assign display shift with DDRAM
address.

S = "1": make display shift of the
enabled lines by the DS2 to DS bits in
the shift enable instruction. Left/ right
direction depends on I/ D bit selection.
S = "0 display shifi disable (POR)

il

0

0

{

Common bi-direction function.
BDC ="0": COM I 6 -= COMD
BDC ="1": COMO -= COMI1 6
e | Segment bi-direction function.
BDS ="0": SEG119 -> SEGD,
BDS ="1": SEGO -> SEG119

Display ON

OFFControl

1

0

D

Set display/cursor/blink ON/OFF
[ ="1"; display ON,
D ="0": display OFF (POR),

C="1"+ cursor ON,
C ="0": cursor OFF (POR),

C B I ="1": blink ON,
B ="0": blink OFF (POR).

Mote: It is recommended to turn off the
cursor and blinking effects when updating
intermal RAM contents for better visual
performance; refer to Section 9. 1.4 for
idetails
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1. Fundamental Command TableSet

Instruction Code

Command | RE | 8D R W

DJCH (WR#) D7

Dy

D&

D4

D3

D2

Dl

L]

Description

Function Set

DL

RE
[y

BRI

BRO

Paralle] bus width, DL
when DL=* 17 (POR): 8-bit,
when DL = 07 4-bit

Sumbers ol display line, N
when ™ =" 1" (POR): 2-line,
when ™ = "0": |-line

Extension register, RE ("0")

Brichiness ratio, BR[1:0]

(%0 setting of diTerent contrast level)
00: 100%n,

(1 7%,

[ 300%4,

[1; 25%

.

RI
(1)

RF

REY

Estension register, RE (1"

CGRAM blink enable
B = 1h: CORAM blink cnable
BLE — 0Ob: CORAM blink disable { POR)

Reverse bit
REY = "1 reverse display,
REY ="0": normal display (POR)

Set CGR AM
address

ACS

ACd

Al

ALZ

AL

AL

et CORAM address in address
counter, { POR=00 0000

Set
DDRAM 0 0 0 0 1

Address

ACH

ACS

AC4

AC3

AL

AL

St DR AM address in address
counter. { POR=000 0000)

Set Scroll
(Ouantity

S04

2002

S2

S0

S0

Set the quantity of horizontal dot scroll.
[ POR=00 0000)
Valid up to SQ[5:0] = 110000b

R.ead Busy
Flag and
Address’
Part 1D

BF

ACH| .

16

AC4H

D4

AC3

3

AC2

12

AC1

11

ACD

10

Can be known whether during internal
operation or not by reading BF. The
contents of address counter or the part
IT) can also be read. When it is read the
first time, the address counter can be
read. When it is read the second time,
the part 1D can be read.

BF ="1": busy state

BF ="0": ready state

Write data X |0 1 0 | D7

D

D3

D2

D1

Write data into internal RAM
(DDREAM /[ CGRAM .

Read data X |0 I I

D6

D3

D3

Dz

1

Read data from internal RAM

[DDRAM / CGRAM ).

=MNotes

1 pPOR stands for Power On Reset Values. POR stands for Power On Reset Values.

(2] cipess

and “X* stand for “Don’t care”.
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2. Extended Command Set

Command |RE 5D

Instruction Code

Deseription

R/Wi

D/Cx WR

D7

D

Ds

D4

D3

N

D

71 0
A[T:07| A,

1 (0|0 ]
1 (0] 1 0
Function
Selection A

I
Ay

|
As

|
Ay

i

My

A[7:0] = 00h, Disable internal WV, regulator
at 3V 170 application mode

A[7:0] = 5Ch, Enable internal ¥pp regulator at
SV A0 application mode (POR)

Function
Selection B

RO

0
KO

I
OP1

0
oo

(OP[1:0]: Select the character no. of character
oenerator

OP[1:0]
00bh
01h
10h
11b

CGROM | CGRAM
240 b
248 8
230 b
256 0

RO L:0]: Select character ROM

RO[1:0]
0k
0lh
10b
11b

ROM
A
B
C
Invalid

Mote: It is recommended to turn off the disply
(cmd 08h) before setting no. of CGRAM and
defining character ROM, while clear display
[cmd 01h) is recommended to sent afferwards

TR

OLED

Characterization

s

Extension register, S

SD = 0b: OLED command set is disabled
(POIR)

SD = 1b: OLED command set is enabled
Details refer to Table 8-3, Table and Table
B-3.

Motes
"_’ POR stands for Power On Reset Values.
sk and “X* stand for “Don’t care™
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3. OLED Command Set

Command  RE SI) Instruction Code Description
IVC#H | R
R Hex | D7 || D5 | T [ D3 | D2 | I | W
1 (L] O 0 21 L |0 0 ] 1] 1] 0 1 [Double bvte command to select 1 out of]

1 (1] O O [A[T0]] As |As| Ac | As | As | Az | Ay | Ag 236 contrast steps. Contrast increases as
the value increases,

Set Contrast HRESET ~ 7Fh)

Control

1 (1] O 0 )5 1 1 L 1 1 1 i 1 JA[34] : Define the divide ratio (1) of

1 (1] O 0 A[T0)| Ar [Ag| As | Aa | A | A | A My the display clocks {IXCLER):
Drivide ratio= A[30]+ 1.

RESET is 0000b { divide ratio =

I

AT = Net the Oscillator Frequency.
Fewe- Orscillator Frequency
mereases with the vahe of
AlTA and vive versa,
BEESET s 01006

KangeMHh-1111h
Frequency increases as setting
vl inereases.

Set Display
Clock Divide
Ratio/Crscillator
Frequency

1 (1] O 0 o 1] 1] 0 i ! 0 Lt i A[30] - Phase | poriod ol upto 15

1]1] 0 i [A[T0]] As | Asl Ac | As | Ay | A | Ay | A DOLK elocks 0 1s invalud entry
{RESET- 8h)
Set Pre-charge W fTd] : Phase Z poriod of up to 15
Peried DCLK clocks 0 is invalid entry
{RESET=4h j

1f1fo | o [ DA 11 o] 0] 1|0/ 1| 0 [A4)=0b Sequential SEG pin
1] 0 0 [A[70]) O | 0| As | As | O 0 | 0 ponfiguration
A[41=10(RESET), Alternative SEG pin

icondi g uration
Set COM Pins
Hardware A5 0B RESET), Disable SEG
Configuration Left/Right remap

Af5]=1h, Enable SEG Left/Right remap

=
=

k(& ¢ 2 DR A[54] | Hex | V ooy deselect level

t(1]o] o [af70) o |o|A (Al 0|0 0] o code

T0b | 00h | ~0.63 X Vee
Set Veoun W i - ﬂl} 'I.;r:,h‘ Vee

Deselect Level (RESET})

' : 30h | ~0.83 X Voo

=
(=2
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3. OLED Command Set
Command RE SI¥ Instruction Code Description

DICH RWE | e D7 (D6| DS | pd | D3 [ D2 | DI | DO

PWRI

11| O ] D 1 1 0 | 1 1 0 0 |Sat GPIO:
11| O 0 [A[T0] |0 00 il () 0 Ay A (AL OOk represents GPIO pin HiE,
mpul disabled (alwavs read as

lony
A1) = 01k represents GP IO pin HiZ,
PO Function il cnabled
Al 10 = LOb represents GPIC pin
oulpel Low (RESET)
A[1:4)] = 11k represents GO pin
altplet High

1 (1] 0 0 2 1 1 1 1 L 0 1 (0 [A[ 1] =00 Enable external V51
1o o [Aapglolol o] o] o oA | 0 A=Ibinens VSLRESET)
V5L Setting
it

v Refer o Tabke -] for V5L pin details

MNote

) POR, stands for Power On Reset Values.

Ehue» and “X” stand for “Don’t care™.

9} The locked OLED driver IC MCU nterface prohibits all commands aess exvepl logic bit 53D is sl 1o 1h.
®! Refer to Tahle 8-1 and Table 82 and for the details of logic hits BRI and 5D,
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4. Graphic Command Set

Command  HE SI) Instruction Code Deeseription
DiCH] Rws : :
i | Hex [ D7 D6 DS | D4 | D3| D2 | DI D
Character 1|10 1 &1 1 1 1 1 i i ] 0 JA[U]=0h, Graphic mode

Maode or 11| O O |A[T0) = | % | * ] ] * * | Ay A[0]=1B{RESET), Character mode
Graphiv Mode

Selection
1|1 O Joo-0F] 0 0] O O | Xo | X | X | Xo [Set the lower nibble of the column start
address register for Page Addressing
St Lower hdode using X[ 3:0] as data bits, The
Column Start iitial display line repister is reset to
Adidress for 00 after BESE L,
Page
Addressing Mote
Mode U his command is anly for page
addressine mode
(1] D 0 -3 00 0 | 0 B | Xy | X [setthe higher nibble of the column start
pdddress regider for Pape Addressing
Sel Higher Mode using X[3:0] as data bits, The
Corlurmn Start initial display line register is reset to
Address for OOO00 atter RESET.
Page
Addressing Mote
Mloside T This command is anly for page
laddressing mode
1 (1] DO [ 20 oo 1 )] ] ] 0 0 JA[TA] D0b, Horeeontal Addressing
11| D0 0 JA[T0)] * | *|[ * * * oA | Ay Mode
A[1:0] = 01k, Vertical Addressing
Sl Memaors Ml
Addressing Af1:0] = 10b, Page Addressing Mode
Make IRESET)

A1) Db Invalid

1 (1] DO 0 21 [ | ] [ 1 L 1 setup column start and end address
11| D O [A[T0)] = | Ae] A | As | A | Az | A | Ay JA[BD]: Column start address, range
11| 0 G |B[T:0 = [Bs| B [ By | By | B: | By | By (-110d, {RESET=04d)

B[6:0]: Column end address, range :0-

set Column i
119d. {RESET =119d)

Address
Mote

! This command is only for horizontal or
vertical addressmg mode,

1 (1] D 0 22 n|pol 0 0 0 1 0 [Setup page start and end address
1 (1| 0 0 (A0 = * L ¥ b ¥ Y Ay |A[2:0] @ Page start Address, range @ 0-
1 (1| o o [B[F0 = [ =] * = * J * | By 1d

(RESET = 0d)
B[2:0] : Page end Address, ranpe @ (14,
(RESET = 1d)

Set Page
Address
MNote

" This command is only for horizontal or
vertical addressmg mode,
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4. Graphic Command Set

Command RE SIY Instruction Code Deseription

DICH M| Mex | D7 [D6| D5 | pe | D3 | D2 | D1 | Do
1 (1] O 0 |40-4F| O 1 0 0 My | Mp | Xy | X [Set display BAM display start line
register from O-15 using X3 X, X
Diaplay start line register is resel 10
000L during RESET.

Set Display
Start Line MNote

""The scroll offset value should be less than
the vertical scroll area set by GLED
keommand A 3h

1 (1| © i A |V it 1 ] 1 T [A[Z] 2 Set Mo, of rows intop fixed

11| O 0o JA[TD)| = | =] *® Bl Ay | A | Ay | Aa area The No. of rows in top
11| O O |B[F0) = | | % B. | By | B: | B, | By fixed area is referenced to the

op ol the GDDEAM (e row
UL [RESET = 0]

B4 - St Mo, of rows in scroll area.
This is the number ol rows (o
be wsad for vertical serolling,
The scroll area starts in the Tirst
row below the top fived area.
[RESET = 18]

Set Vertical

Scroll Area Note

A ZOR]A0] <= MUY ratio

1:' Bl4:41] == MUX ratio

Pl ertical serolling offset (E[3:0] in

2002 Ahy = R[4:00]

ot Drisplay Start Line (3,5, %, of

h-4F N = BJ4:0]

M The last row of the scroll area shifls o the

first row af the scmll arca.

1 For lad MUX display

A[3:0] = 10, B[4:0]=16 ; whole area scrolls
A3 O B4 = 16 top area scralls

A3:0] + Bl4:0] = 16 : central area scrolls
A[E0] + B[4:0] = 16 ; hottom area scrolls

1 (1] DO 0 [Ad:a3) ] ] 1 i ) 1 0 Ko |Adh, X(=0h: Resume to RAM content
1 1 [}] 1 .nl[?'.”] % ‘ ¥ o Ay As Ay A LEi.!"["'iJ_'\ {RESET)
Entire Dvisplay Chstput follows RAM content

L Ash, X0=1b: Entire display ON
Output ignores BAM content

1 (1] O i [B-B1 1 1 1 1 1 0 (0 Ko [set GDDEAM Page Start Address
(PAGEO-PAGE1) for Page Addressing

Set Page Start
T Mode using X[0].

Address for

Page
Addressing Note
5 " This command is only for page
Mode !
laddreszing mode
11| O 0 3 1 1[0 1 0 0 1 1 [Set vertical shift by COM from (0d~135d
1 (1] 0 0 [A[70]] *= | * | * = | Ay | Az | Ay | Ag [The value is reset to 0000b after
Set Dhaplay RESET,
O lset
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4. Graphic Command Set

Command  RE SI¥ Instruction Code Deseription

DICH| S| Mex | D7 [D6| D5 | D | D3 | D2 | D1 | DO
0 O | 2627 0 |0 1 [ 1 1 | Xy [26h X[0]=0, Right Horizontal Scroll
0 O (A[T0)] 0 | 0| B 0 [27h, X[0]=1. Left Horizontal Scroll
0 0 |B[T:0 = | * HHomaontal seroll by 1 column)

o o (T = [ *
0 O D70 %] "

b 10 JEFO 01010 1010 10 19 1Y bin:Define start page address
O] 0 JETO B s JBe B [ b || Ve | [oh - PAGEO]Ib - PAGE]
0 | 0 [GL70]| ® |Ga| G | G |00 | X

S T B A D, A[T0] - Dummy byte (Set as 00h)

*
ﬂl-n-n$
*
»
]
b

| | | [
i | ]
| | |

L[2:4Y] & Set time interval between each
scrofl stepin terms of fiame
freyguency

QD0b - &lrumes 100k - 3lrames

Gilh - 32 frames | 100bh - dframes

110 - adframes | 110b — Sframes

011h 111 - 2frames

1 28 frames

0] Drefine crd pape address
b — PAGED [1h — PAGE] |
The valoe of 0] must be Larger or

Continuos
: il Lo B0
Elorizontal e
Sl Setp [T« Dummy bste | Set as G0h)

F[6:0] - Dedine start column address
1004511}

i) @ Define end column address
0= 11 9d)

Fhe value of GJ6:0] muost be larger or
egual o F[6:0]

0 O [292a] 0 [ O i 1] | O | X, | Xy 29h X, X~=01b: Vertical and Right
0 O |A[T] = [ =] * * * . = | Ay [Horizontal Scroll
0 0 |B[70]] * | *® & . . ’ . B, [2Ah, X, X~=10b : Vertical and Lett
T o gl == = *|*|c]cq | g [Horizontal Scroll

r

AR RALAE AR BE AR R E—
ke h o) : Horizontal serolling offset
o El”] N M !;‘-. ..i.;-'- A _'.;.‘- . E;.*.' A[0] = 0, no offset

O | 0 |FITO * |Fo| Fo | Fs | Fs | F2 | By | Fo Jojo]=1, scrofl by 1 column

0 | 0 |GIT:0] * |Gef Gs | Ga] Gs |G| G| Go

Continuous
Yertical and
Horizontal
Seroll Setup

|t i |t |
(| 1 | |
| i |
=]
L=
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4. Graphic Command Set

Command  RE 5T Instruction Code Description
DVC# | RWe -
wiiy| Mex | D7 |D6| DS | D4 | D3 | D2 | DI | DO
Content Seroll| 1 (1] 0 0 (2020 0 |0 1 0 1 1 0 Xy 2Ch, X[0]=0, Right Horizontal Scroll
Setup 1 (1] O 0 |A[TO O [0 O 1] 0 0 [ 0 [by one column
1 (L[| 0 O |B[TO) * | *] * * * * = | B, [P0, X[0]=1, Left Horizontal Scroll by
1t o [ o [crofo]olo o[ o[ o] 0] 1 fnecoumn
piE 0 | 07IDEn 2cFEE[ v [ 2 [ e ] 3] Dy — G R
- e - - - A[T7:0] : Dummy byte (Set as 00h)
111 0 U . !'["._i:'l T 0| U D : ” .0 U LY In[0] : Define start page address
Lo 0 _F_[ 707 _ Fs _ F i.-,. ”E'_:! _[': E | _E'... [0b — PAGED [Ib — PAGE]
i1 o 0 [G[701] * [Ge| G | Ga [ Gy | G | Gy | Go
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N CHARACTER GENERATION ROM

ROM A
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n INITIALIZATION CODE
void InitOLED_MASTER_SSD1360(void)

{
MainOLED_WCom(0x38);

/ldisplay off,blink off ,cursor off
MainOLED_WCom(0X08);

MainOLED_WCom(0x3C);//3CH:RE=1,38H:RE=0
//[Entry Mode Set
MainOLED_WCom(0x05);

/IOLED command set is enabled
MainOLED_WCom(0x79);

//Set Contrast Control
ManOLED WCom(0x81);
MainOLED WCom(CONTRAST);

//Set Display Clock Divide Ratio/Oscillator Frequency
ManOLED_WCom(0xD5);
ManOLED WCom(0x40);

//Set Pre-charge Period
ManOLED_WCom(0xD?9);
ManOLED WCom(0x48);

//Set SEG Pins Hardware Configuration
ManOLED_WCom(0xDA);
ManOLED_WCom(0x12);

//Set VCOMH
ManOLED_WCom(0xDB);
MainOLED_WCom(0x20);

//GPIO Function
ManOLED_WCom(0xDC);
MainOLED_WCom(0x00);

IV SL Setting
ManOLED WCom(0xF2);
MainOLED_WCom(0x02);

//Character Mode or Graphic Mode Selection(0Ob Graphic mode;1b Character mode)
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ManOLED WCom(0xFO0);
MainOLED_WCom(0x00);

//Set Memory Addressing Mode

ManOLED WCom(0x20);

ManOLED WCom(0x02);//Page Addressing Mode
//Set Lower Column Start Address

ManOLED WCom(0x00);

//Set Higher Column Start Address

ManOLED WCom(0x10);

//Set Display Start Line
ManOLED WCom(0x40);

//Entire Display ON
MainOLED_WCom(0xA4);//Output follows RAM content

//Set Display Offset
ManOLED_WCom(0xD3);
MainOLED_WCom(0x00);

//Set Fade Out and Fade in/out
MainOLED_WCom(0x23);
MainOLED_WCom(0x00);

//Set Icon All OFF
MainOLED_WCom(0x90);
ManOLED WCom(0x42);

MainOLED WCom(0X78);//SD=0
MainOLED WCom(0X38);//RE=0
ManOLED WCom(0X0C);//display on

TRULY SEMICONDUCTORS LTD. P.31/39



April.02, 2014

Rev: 1.0

P.32/39

DELSMITME_MDOULE

Tz
VSL VsL
VLSS I3 . YLSE
..__._nmmm ) < _.._u_u Yon _ ,” VCC
i ) ’ WCOMH
fmm 2 Lo mz_u Vss [Tl aNi
7 N N
/DDREG VDOREG /DDREG VDDREG
SHLE g SHLC SHLC SHLEC
“Ls by s e sis
VODID vDOIg vopio [ vooio
BS| HT—1 s Bl w
=
m cs 2 mmm 4 Cs
RES =3 3
B RES HE RES
o/C = 7
7 ] D/G
o /W o R/W e
i = | B2B g SCLK
W]
| B -
= D2 M3 <00
03 55
D4 {57
D5 [5%
b7 [ 26 R
IREF H——— "\
1 [29 Ronz [ 22
URRT T3t BER] OPRI M55 QPRI
QPR2 55 QFRZ OPR? UERZ
e VDD vODID |32 VDI
VCE VCC A I v
T I vee 7 _ VEC
VLS5 ik VLS5 K

Al TRULY SEMICONDUCTORSLTD.

i

TRULY 15

493080 parallel Interface Application Circuit:

n SCHEMATIC EXAMPLE

@®Serial Interface Application Circuit:
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@ |1C Interface Application Cir cuit:

DELSMITIE_MDOULE

=] =

= E=o [ m = neg 0 =
l—--’g'I:I%E:ID:u ‘“MH.EEC‘;Q I:I:Imgn- TTAO = Delra
MOE=As -MoO00000q00 >=MOu =0 m__ = o
IO K E M- OMELM I OOECucia O Teomr
L] LI L L Y e (e ] (] T R i (B DO = =] oo | o e s [ed 12| —
(e a|— (oo en [ 32 |un| ] wal baf—] e 20 00| =1) anf de LegPa) = 2 7 |

k7

—=|

A
a: e )
I_|

£
=
e

el WAL L A S E D

o9 m [l ) OO IT T3 =

(i e e 2 X I I:I'EIEII_'EI e ]
=g — = r=] L
a o= a ]
] o

Note:
1. R1=(V cc-3)V/15uA=(12-3)V/15uA~667KQ,C1=C2= 4.7uF, C3=1.0uF;
2. The V¢ should connect an external voltage;
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N RELIABILITY TESTS

Item

Condition

Criterion

High Temperature Storage
(HTS)

85+2°C, 200 hours

High Temperature Operating
(HTO)

80+2°C, 96 hours

Low Temperature Storage

(LTS)

-40+2°C, 200 hours

Low Temperature Operating
(LTO)

-30+2°C, 96 hours

High Temperature / High Humidity
Storage

(HTHHS)

50+3°C, 90%+3%RH, 120

hours

Thermal Shock (Non-operation)

-20+:2°C ~25°C ~70+£2°C
(30min) (5min) (30min)

1. After testing, the

function test is ok.

2. After testing, no

addition to the defect.

3. After testing, the

change of luminance
should be within +/-
50% of initial value.

4. After testing, the

change for the mono
and area color must be
within (+/-0.02, +/-
0.02) and for the full
color it must be within
(+/-0.04, +/-0.04) of
initial value based on
1931 CIE coordinates.

5. After testing, the

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

(TS 10cycles
_— 10~55~10Hz,amplitu
Eg:éa:%r)‘ de 1.5mm, 1 hour for
each direction x,y, z | 1. One box for each test.
Drop Height : 1 m, each 2. No addition to the cosmetic and the electrical defects.
(Packing) | timefor 6 sides, 3
edges, 1 angle
ESD 1. After testing, cosmetic and electrical defects should not
(finished +4kV (R: 330Q C: | happen.
150pF, 10times, air | 2. In case of malfunction or defect caused by ESD
product : : . 7
housing) discharge) damage, it would be judged as agoogl part if it would be
recovered to normal state after resetting.

Note: 1) For each reliability test, the sample quantity is 3, and only for one test item.
2) The HTHHS test is requested the Pure Water(Resistance™>10M Q).
3) The test should be done after 2 hours of recovery time in normal environment.
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Nn OUTGOING QUALITY CONTROL SPECIFICATION
& Standard
According to GB/T2828.1-2003/1SO 2859-1: 1999 and ANSI/ASQC Z1.4-1993,
General Inspection Level 1.

@ 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 ageneral rule, visual defectsin Zone C are permissible, when it is no trouble of
guality and assembly to customer’s product.
@ | nspection M ethods

1 The general inspection : under 20W x 2 or 40W fluorescent light, about 30cm viewing
distance, within 45° viewing angle, under 25+5C.

\ \/
2 The luminance and color coordinate inspection : By PR705 or BM-7 or the equal
equipments, in the dark room, under 25+5°C.
@ nspection Criteria

1 Major defect : AQL= 0.65
[tem Criterion

1. No display or abnormal display is not accepted

Function Defect 5" 5hen 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.
2 Minor Defect : AQL=1.5
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Item Criterion
Size (mm) Accepted Qty
Spot Area A + AreaB | AreaC
Defect e | ®=0.07 Ignored
(dimming Q v —
and 0.07<®=0.10 3
lighting = 0.10<®=0. 15 1 Ignored
spot) 0.15<® 0
Note: d=(x+y)/2
Line L (Length) :mm | W (Width) :mm | AreaA + AreaB | AreaC
Defect / W=0.02 Ignored
g:]'(;“m' g L=30 0.02<W=0.03 2
lighting L=20 0.03<W=0.05 1 |gnored
line) / 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 which can be wiped off lightly with a soft cloth or similar
Stain 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 | AreaA + AreaB | AreaC
Scratch / W=0.02 Ignore
3.0<L=5.0 0.02<W=0.04 2
L=3.0 0.04<W=0.06 1 Ignore
/ 0.06<W 0
Size Area A + AreaB | AreaC
_ ’ ®=0.20 Ignored
Polarizer Y [T 020<®=030 2
Air Bubble
« 0.30<®=0.50 1 |grored
0.50<® 0
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1. On the corner
(mm)
X <15
<15
z <t
Glass
Defect
(Glass (mm)
Chiped)
X <al4
<s/3&<0.7
z <t
(mm)
.L __"'\-\..j-,-}ff - ’ ‘L-' _.-}"'
z?ga?;:::_-a:_’ -, 2 y? el X <al8
""-xr"'x-..-:m\_\."'; -k ,/ip?;//
&th_ ‘q,_ f{})‘-:;x ) < 07
.. T ~ I/”f "”_‘_::/a’ 7 <t
ll; /:/ =
Note: t: glass thickness ; s. pad width ; a: the length of the edge
E;th Crack, deep fold and deep pressure mark on the TCP are not accepted
. . . . — 5
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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n CAUTIONSIN USING OLED MODULE
@ Precautions For Handling OLED Module:

1. OLED module consists of glass and polarizer. Pay attention to the following items when

handling:

I. Avoid drop from high, avoid excessive impact and pressure.

li. Do not touch, push or rub the exposed polarizers with anything harder than an HB
pencil lead.

ilii. If the surface becomes dirty, breathe on the surface and gently wipe it off with a soft
dry cloth. If it isterrible dirty, moisten the soft cloth with Isopropyl alcohol or Ethyl
alcohol. Other solvents may damage the polarizer. Especially water, Ketone and
Aromatic solvents.

Iv. Wipe off saliva or water drops immediately, contact the polarizer with water over
along period of time may cause deformation.

v. Please keep the temperature within specified range for use and storage.

Polarization degradation, bubble generation or polarizer peeling-off may occur
with high temperature and high humidity.

vi. Condensation on the surface and the terminals due to cold or anything will damage,

stain or dirty the polarizer, so make it clean as the way of iii.

2. Do not attempt to disassemble or process the OLED Module.

3. Make sure the TCP or the FPC of the Module is free of twisting, warping and distortion,
do not pull or bend them forcefully, especially the soldering pins. On the other side, the
SLIT part of the TCPis made to bend in the necessary case.

4. When assembling the module into other equipment, give the glass enough space to

avoid excessive pressure on the glass, especially the glass cover which is much more fragile.

5. Be sure to keep the air pressure under 120 kPa, otherwise the glass cover isto be cracked.

6. Be careful to prevent damage by static electricity:

I. Be sure to ground the body when handling the OLED M odules.

ii. All machines and tools required for assembling, such as soldering irons, must be
properly grounded.

lii. Do not assemble and do no other work under dry conditions to reduce the amount of
static electricity generated. A relative humidity of 50%-60% is recommended.

Iv. Peel off the protective film slowly to avoid the amount of static electricity generated.

v. Avoid to touch the circuit, the soldering pins and the IC on the Module by the body.

vi. Be sure to use anti-static package.

7. Contamination on terminals can cause an electrochemical reaction and corrade the
terminal circuit, so make it clean anytime.

8. All terminals should be open, do not attach any conductor or semiconductor on the terminals.

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

10. Power on sequence: Vpp — V¢, and power off sequence: Vee — Vpp.

11. Be sure to keep temperature, humidity and voltage within the ranges of the spec,
otherwise shorten Module' s life time, even make it damaged.

12. Be sure to drive the OLED Module following the Specification and datasheet of 1C
controller, otherwise something wrong may be seen.
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13.When displaying images, keep them rolling, and avoid one fixed image displaying more
than 30 seconds, otherwise the residue image is to be seen. This is the speciality of OLED.

@ Precautions For Soldering OLED Module:

1. Soldering temperature : 260°C + 10°C.

2. Soldering time : 3-4 sec.

3. Repeating time : no more than 3 times.

4. If soldering flux is used, be sure to remove any remaining flux after finishing soldering
operation. (This does not apply in the case of a non-halogen type of flux.) It is
recommended to protect the surface with a cover during soldering to prevent any damage
due to flux spatters.

@ Precautions For Storing OLED Module:

1. Be sure to store the OLED Module in the vacuum bag with dessicant.

2. If the Module can not be used up in 1 month after the bag being opened, make sure to
seal the Module in the vacuum bag with dessicant again.

3. Store the Module in adark place, do not expose to sunlight or fluorescent light.

4. The polarizer surface should not touch any other objects. It is recommended to store the

Module in the shipping container.

5. It is recommended to keep the temperature between 0°C and 30°C , the relative humidity

not over 60%.

€ Limited Warranty

Unless relevant quality agreements signed with customer and law enforcement, for a period of
12 months from date of production, all products (except automotive products) TRULY will
replace or repair any of its OLED modules which are found to be functional defect when
inspected in accordance with TRULY OLED acceptance standards (copies available upon
request). Cosmetic/visual defects must be returned to TRULY within 90 days of shipment.
Confirmation of such date should be based on freight documents. The warranty liability of
TRULY s limited to repair and/or replacement on the terms above. TRULY will not be
responsible for any subsequent or consequential events.

@ Return OLED Module Under Warranty:
1. No warranty in the case that the precautions are disregarded.
2. Module repairs will be invoiced to the customer upon mutual agreement. Modules
must be returned with sufficient description of the failures or defects.

@®PRIOR CONSULT MATTER
1. For TRULY standard products , we keep the right to change material ,process ... for
improving the product property without any notice on our customer.
2. If you have special requirement about reliability condition, please let us know before
you start the test on our samples.
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