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PART NUMBER [ LOD-H02002DPY-IC3S  [REV[ --

ABSOLUTE MAXIMUM RATING ELECTRICAL CHARACTERISTICS
MECHANICAL SPECIFICATION (1) Electriical Absolute Ratings . Condition | 3t | Top x| Unrt | mete
Power Supply | v v .
-V - 2. 33 36 A%
ITEM DESCRIPTION ttem Symbol | Min. | Max. | Uit | Nete for Logic | Voortss * o
Viewing Area 75.52(W)mmx13.52(H)mm P‘:.‘(:]“Z,)f‘ggl»‘ BUILT IN 115 12.0 125 Volt
. Power Supply for Logie VooV, 03 55 Volu E
x x §
Module Size 116.0(W)x37.0(H)x8.5 max(D) . el ) T ezvon | ver
Dot Size 0.62(W)mmx0.67(H)mm Power Supply for OT.TD Von-Vee 03 13.0 Volt Input Voltage
Dot Pitch 0.65(W)mmx0.70(H)mm Vin Hlevel 08Vop| - Voo Volt
. - Tnput Voltage v, 03 Viw Volt
Display Format 20 characters (W)x2 lines (H) Vor L level 0 R 0.1 Voo
Duty Ratio 1/16 Duty Veen 725y Onput Voltage
Interface 12C Serial Life Time (100 ed/m2) °C 50.000 - Hour Vou Hlevel 0.9 Vpp - Vo
- RH <
Controller US2066 or Equivalent Lem - - -
OLED Module| VoV 9.0 10.0 115 Volt
Driving
Voltage - - N
Power Supply
Current for Ton 500 0.0 mA
OLED
INTERFACE PIN ASSIGNMENT (2) Environmental Absolute MaximumRatings OPTICAL CHARACTERISTICS
pinNo. | Pimout | Level Description Wide Temperature Item Symbol Condition | Min. | Typ | Max. | Unit | note
1 vss ov | Power Supply Ground Ttem Operating Storage DH12 o’clock) - 7 -
2 VDD 33V | Power Supply Voltage — Min, | Max. | Min, | Max. Viewing angle] ®b(6 o’clock) - 75 - Degree | 910
Ambient J RSN I . N c .
3 cs L Chip Select Signal , Default Low Temperature -A0C | +70C | 40C | +85C range ®1(9 o’clock) - 65 -
. - . Humidity(without D103 o clock _ s B
4 SAO 1| Slave address . Default 1Ti ensaom Note 4.5 Note 4.6 Dr(3 o'clock) 65
E NC — | No Connection Rise Time Ir - 40
- e mS
o NC | NoConnection Note2 Taz=50C: 80% RII max Fall Time If Vo-Vss . 30
7 SCL WL | 1€ Bus Serial Clock Input Ta>50C: Absolute humidity must be lower than the humidity of 85%RH at 50°C
Note3 Taat-201C will be<d8hrs at 70'Cwill be <120hrs when humidity is higher than 70%. ﬁF“l"{ ) Frm . 64 . Hr 10
8 SDA F/L | UC Bus Serial Data Input Note 4 Background color changes slightly depending on ambient temperature. This equency
9~14 NC No Connection is reversible. Contrast Cr - 20 - 7
Note 5 Ta=70C: 75RTI max
Ta>70C : absolute humidity must be lower than the humidity of 75%RH at 70°C Brightness L 120 | 150 . cd/ni
Note 6 Taat-30°C will be <48hrs, at 80 C will be <I20hrs when humidity is higher than 70%
Peak i
Emission | C.LE (Yellow) ‘\:" ‘Lf’ nm
o Y=0.45 Y-0.53
Wavelength
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12C-BUS DATA FORMAT

PART NUMBER [ LOD-H02002DPY-IC3S

[REV] -

FUNCTIONAL SPECIFICATION

Note:  Co - Continuation it
D/C# - Data / Command Selection bt
ACK - Acknowledgement
SAD - Slave address bit
R/W# - Read / Write Selecton bit
S - Start Condtion
P - Stop Condition

t o
- |‘§ Qouoo|oo§

1byte n = 0 bytes
MSB._. IS8

Slave address m

ounogg

Us2085
Slave address

92000000

Control Byte

RESET TIMING CHARACTERISTICS

' = 25°C, Vogio = 2.4-3.6 / 4.5-5.5V, Ves =0V)

Symbol | Parameter Unit
[ Clock Cycle Time 25 - - us
Lsrer | Start condition Hold Time 0.6 - - us
[ Data Hold Time (for "SDAy" pin) 5 - - 3

Data Hold Time (for "SDAy" pin) 300 - - ns
te Data Setup Time 100 - - ns
teszar | Start condition Setup Time (Only relevant for a repeated Start condition) 06 - - us
testes Stop condition Setup Time 0.6 - - us
ta Rise Time for data and clock pin - - 300 ns
t Fall Time for data and clock pin - - 300 ns
b Idle Time before a new transmission can start 13 - us

lote: All timings are based on 20% to 80% of Vey-Ves

12C Timing Characteristics

COMMANDS
POWER DOWN AND POWER UP SEQUENCE

To protect OEL panel and extend the panel life time, the driver IC power up/down
routine should include a delay period between high voltage and low voltage power

sources during turn on/off.

It gives the OEL panel enough time to complete the

action of charge and discharge before/after the operation.

Power up Sequence:

Note :

1. Powerup Vpp hm":,mm

2. Send Display off command Display on

3. Initialization

4. Clear Screen Ve

5. Powerup Ve v

6. Delay 100ms "
(\\‘hb‘ll Veeis \[;II‘IC} Vs Gromd e

7. Send Display on command

Power down Sequence: Display off

1. Send Display off command Yool Vooolf

2. Power down Ve

3. Delay 100ms Ver S B
(When Vee is reach 0 and panel ,
is completely discharges) Vo

4. Power down Vpp VlGeomd

1) Since an ESD protection circutt 1s connected between Vpp and Ve inside

the driver IC. Ve becomes lower than Vpp whenever Vpp is ON and Ve
1s OFF.

2) Ve should be kept float (disable) when it 1s OFF.

3) Power Pins (Vpp, Vee) can never be pulled to ground under any
circumstance.

4) Vpp should not be power down before Vee power down.
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RESET CIRCUIT

1. Display off. Cursor off, Blink off.

2. Power Down off.

3. S-dot font is default.

4. Display Shift Disable.

5. CGRAM address 1s 00h. SEGRAM address is 00h.
6. DDRAM address 1s 00h.

7. Display start line is set at display RAM address 0
8. Column address counter is set at 0

9. Normal scan direction of the COM outputs

10. Contrast control register s set at 7Fh

ACTUAL APPLICATION EXAMPLE

POWER UP SEQUENCE

!

mput is low, the chip is initialized with the following status:

!

Voo Veero/ Ver off State

St Cock DneRabo0itneFranancy
@24, 0579, 0xDS, (70, 0578

004, OeF1

‘ Set Fre-Charge Period

I

’ Power up Voo Viso

‘ Set VCOMH Deselect Leve

(RES# & Low State) O IJE DB, (x30
Fower Stabilized Set Re-Map ™ Exiting Set OLED Characherizaion
(3us Delay Mnimum) w06 0x78, 0x28

Set RES® as High CGROM/CGRAM Mana gament 7 Cear Dsplay
(100ps Defay Recommended) 0x72, TED 0501

i

!

I

‘ Initidized Sate | |

Set OLED Characterization

1
Set DDRAM Aciress
(Parameters 2 Default) w28, 79 080
i + | 4
Disable Intemal Regulator Set SEGPins Hamdware Configurstion Fower up Vg
24, 171, 000, 028 0=DA, 0x10 {100ms Delay Recommeandad)

f

!

I

Set Disglay OF Set Segment Low \otage & GP10 Set Display On
003 0D, 000 hOC
Initial settings Ser Contrast Control
‘ Configuration | | 081, BBF Pilplay Dats Sent

L

[ |
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PART NUMBER [ LOD-H02002DPY-IC3S  [REV[ --

COMMANDS
. IXECH g i Execution
Instruction code Execution | py . Instruction code L POR
Instruction Description Time(Fose | "OR Instruction - Description Tune(Fosc | o
RS ‘ RAW | DB7 [ DB6 | DBS ‘ DB4 | DB3 | DB2 | DBI [ DBO is 540 kizy|  Hex RS ‘ RW ‘ DBT | DB6 ‘ DBS | DB4 | DB3 ‘ B2 ‘ bBL ‘ DEO is 34012) .
1S=X , RE=X, SD=0 18=0, RE=1, SD=0
» N : Number of line is 2/1
Write"20H" 1o DDR AM and sct
52 CCG -
Clear Display 0 [ 0 0 0 0 0 0 [ 1 | DDRAM addres t0"00H" froh AC 1.52mS Function set . 0 . . L . ~ | BE | RE | gy [BE: cORAM blink eusble - 2o
- (48} RE(1) : Extension register N -
. , . [REV : Reverse bit
IS=X, RE=0, SD=0
Commmon bi-direction fimction
Set DDRAM address to "00H" from AC = “OM31->COMO
N . [and retum cursor to its original position| | ¢ X RDC="1" : COM0-> COM31
Return Home o] RO L L R ! i shified. The contents of DDRAM are| 152 ™S Entry Mode Set| 0 | 0 oo e o0 1| BDC| BDS g et bi-direction function 37w 068
not changed. BDS="0": SEG99->SEGO
Y 18 [BDS="1": SEGO0->SEG99
s cursor move direction and specifies
Entry ModeSet| 0 | o | o | o | o [ o | o | 1 | wvp| s |displayshift Theseoperations are 37us 06H
- - - Set Scroll < Set the quantity of horizontal dot scroll.
perf ed di g d. e d read. * 2 3
performed during data write and read Quantit 0 0 1 SQS | 5Q4 | SQ3 | 5Q2 | SQ1 | 5Qu (g At S 7 uS S0H
Disol D=1 entire display on
isplay =1 : 7 SD=0 : Normal register
o o 0 0 o 0 1 D C B cursor on 37 s 08H OLED o 2l 3 -
ON/OFF 1 ¢ blink on Characterization | © | * | O | L [ L [P 10 0 PSP et Ertension register 37ns 7sH
N : number of lin 1
DH - Double heluht font control for Double Height UD2, UD1: Assign different double
o 0 o N 1 . N | on | RE| s it _ 200 (4-line)/ 0 0 0 0 0 1 | UD2|UD1| * | DH |height formats, 37ps 1CH
0 o e mode ens Heddisable T * Display-dot shift DE’ Display shift enable selection bit
xtension r
Extension r
I1S=1,RE=1, SD
When D=1 Shift Enable
] Set cursor moving and display shift Shift / Scroll 0 o 0 0 o 1 | DS#|DS3 | DS | DS/ DS : Display shift per Line enable 7S IFH
Cursor or o oo o | o |t |sc|ru| = |+ |onmolbiandthe direction, without 37ps 100 Enable HS4 | HS3 | HS2 | HSI |When DH'=0 Scroll Enable "
Display Shift lchanging DDRAM data. [HS : Horizontal scroll per line enable
Set (G RAM o 1ol o |t | acs | acs [ acs | ace | et | aco [ CORAM address in address 748
Address counter,
1S=0 , RE=X, SD=0
Set DDRAM o Lo | Lace | acs | acs | acs | aca | act | aco [t PPRAM address in address 74
RAM Ad [counter.
Whether during internal operation or
Read Busy Flag ) not can be known by reading BF
and Address 0 1 BF ACE | ACS | ACH [AQ3 | AC2 | AC ACO The contents of address counter can 0ps
also be read.
. - 'Write data into internal RAM -
Write Data 1 o D7 D6 D5 D4 D3 D2 D1 Do (DDRAM/CGRAM ) 3T S
- Read data from intemal RAM "
Read Data 1 1|7 p6 [ ps | e | o3 | b2 | pi | obo S 3748
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COMMANDS
_ Instruction code - Execution | poyR
Instruction Description lime(Fose
RS ‘ RW ‘ DB7 | DB6 ‘ DBS ‘ DB4 ‘ DB3 | DB2 ‘ DBI ‘ DBO is 540 kiz) | Hex
, SD=0
W : Font Width control
F“EI::I'("‘I'I“:'N 0 0 0 0 0 0 1| FW | B'W | NW |B/W : Black/White Inversion enable bit| 37 pS 08H
NW © 4 Line mode enable bit
Function o | o | o 1 1 1 o o |0 [This double byte command enable or I 7IH
Selection A 1 0 | A7 | A6 | AS | A4 | A3 | A2 | AL | AD [disable the intemal VDD ST |SCH]
Beside using CGROM
OP[1.0] [ CGROM] CGRAM]
oob_| 20 8
oib | e 8
10b 250 6
oo |0 1 1 1 o | o 1 0 e 1 e - s 72H
0 N N - o | op p ? ;
1 ) ROL | ROD [ OPL [ OPO [ 0o rOM [0FH]
RO[1:0)] ROM
00 A
o1 B
b | C
T1h_| i
0o |0 1 o [ o oo |0 |0 1 [This command sets the Contrast Setting| 4 81H
0 [ 0 | AT | A6 | AS | A4 | A3 | A2 | A1 | AD [ofthedisplay M [7FH]
Set Display Clock
o | 0 1 1 0 1 0 1 0 1 [Display Clock Divide Ratio (A[3:0]) s DsH
Ratio/Oscillator 0 0 AT A6 AS Ad A3 A2 Al AN quency (A[7:4]) s 170H]
Frequency
wormmerann| 0 | 0| | u Lo Lol o o | [ meebennasesne | o
¢ e Leng 0 0 | AT | A6 | AS | A4 | A3 | A2 | ar | ap |Snethotphase Tand S olfscpme v |78H]
waveform of the driver
Seseor o Lo [ o o || 0 [This double byte command changesthe | | DAR
ardw 0 0 [ 0 AS | A4 | 0 0 [ 0 |mapping between the display e [10H]
Config
A [6:4][Hex [Vcomn deselec
code [level
000b_[00h [~ 065 Vee
Set Veomn o |0 1 1 [ 1 1 1 1 1 [001b [1oh [~ 071xvee s DBH
Deselect Level | 0 [ 0 | 0 | A6 [ A5 [ A4 | 0o [ o [ o | o [oron Joc ~0.77xVee bk [40H]
011b |3t ~ 0.83xVee
100b_[4¢ ~ IxVee
Function o [0 1 1 0 1 1 1 0|0 [This double byte command consistsof | o DCH
o | o | o AT | o | o | o | o | A1 | A0 [wofunctions e [001]
Crosstalk 0 0 1 1 0 1 1 1 1 1 [TBD ITus DFH
Compensation
Note
(1) POR stands for Power On Reset Values
* stand for "Don’t car
(3) The locked OLED driver IC MCU interface prohibits all commands access except logic bit SD is set to 1h
(4) Refer to Table 0-1 and
(5) Table 0-2 for the details of logic bits IS . RE and SD.
(6) Cursor & Blink is ON, that performs alternate between all the high data and display character at the cursor position.
1f fosc has 540k Hz frequency, b L
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