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| 4-225 e 13 :NC
40,55 PADE4S 14 :NC
WimF D57 M
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(1) Electrical Absolute Ratings
Ttem Symbol Condition Min. Typ Max. Unit
Tt Symbol Min. Max. Unit Note
- Sl " P";Zfr]i“fi’fly Vpp-Vss - 2.4 3.3 3.6 Volt
Power Supply for Logic Vpp-Vss -0.3 5.5 Volt Vi I level 0 _ 0.2 Vo Volt
Input Voltage
Power Supply for OLED Vpp-Veo -03 13.0 Volt Vi H level 0.8 Vpp - Vbbp Volt
Input Voltage Vi -03 Vop Volt VoL L level 0 - 0.1 Vop
Onput Voltage
Vee=7.25V Vou H level 0.9 Vpp - Vbb
Life Time (100 cd/m2) Ta=25°C 50,000 Hour Power Supply Vop =3.3V
50% RH Cugzgthor Iop Vo_\D,‘; o0V 50.0 80.0 mA




B 2CHIIVTFv—FNR

""""""""" L Y
__________________ A LR (-
tasteat tesmep
tcrcie
2 = 25°C, Vopio = 2.4-3.6V, Vss =0V)
Symbol | Parameter Min Typ | Max | Unit
[ Clock Cycle Time 25 - - us
YsTsar Start condition Hold Time 0.6 us
Lo Data Hold Time (for “SDAy,7" pin) 5 ns
Data Hold Time (for “SDAx" pin) 300 ns
teo Data Setup Time 100 ns
tssar | Start condition Setup Time (Only relevant for a repeated Start condition) 0.6 us
[ Stop condition Setup Time 0.6 us
ta Rise Time for data and clock pin - - 300 | ns
tr Fall Time for data and clock pin - - 300 ns
tioe Idle Time before a new transmission can start 13 - us
te: All timings are based on 20% to 80% of Voop-Ves

B 2CT—9Tx—~Vv R
# TSAOJ b i tIFEY3—LOSAOHFOREICHAEVEELET.,

Write Modi
o (o[22 B ]v]t | | altfalg|y]tfe],
20 olojoloje 2L e e P
e
m = 0 words 1byte n = 0 bytes
MSB........LS8
Note:  Co - Corfinuation bit
DjC#¢ ~Data [ Command Selection bit
12 . ACK - Acknowledgement
QQOOOOOOQ SAQ - Slave address bit
RYW# - Read |/ Write Selection bit
—_— S - Start Condtion
Us2066 Control Byte P - Stop Condition
Slave address
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lExtended Command Set (JE3RIVY Ftw k) D

lFunction Selection BJ M D3~DO T. CGROM M/~ & CGRAM D
REDRESNZET,

Ut w ~&ld CGROM /N D CHYEIFNTNEY,

CGRAM I3 OxO0~0x07 n'RAM & L TfEREN. OxO8~0xOF &
BELCEERTSNTE A,

B 2CTO0OSAHM (B3VIRATrdu i nf)

#include <Wire.h>
#define OLED_ADRS 0x3C //SA0=L(SA0=H D¥34 13 0x3D)

int DisplayON = OxOF,

ClearDisplay = 0x01,

ReturnHome = 0x02;

void setup() {

Wire.begin(); //Wire 747 7) & WL | 12C v A4 L L TN AT HEGE
init_oled();

1

s

void loop() {
char moji[] = "12C OLED WHITE12345";
for(int i = 0; i < 20; i++) {
writeData(moji[i]);

1
1)

writeCommand(0x20+0x80); //2 1T H & J:88

for(int i=0; i <20; i++) {
writeData(i+0xB1);

}

contrast_max(); /Hf %

while(1){}

}

//----main end----

void writeData(byte t_data)

{
Wire.beginTransmission(OLED_ADRS);
Wire.write(0x40);

Wire.write(t_data);
Wire.endTransmission();
delay(1);

}

void writeCommand(byte t command)

{
Wire.beginTransmission(OLED_ADRS);

Wire.write(0x00);
Wire.write(t_command);

RRICEE

Wire.endTransmission();
delay(10);
}

void contrast_max(){
writeCommand(0x2a);//RE=1
writeCommand(0x79);//SD=1
writeCommand(0x81);//=1 b7 ARz
writeCommand(0xFF);/#f £ MAX
writeCommand(0x78);//SD %02t &3
writeCommand(0x28); //2C=p& 3L 28=/—~ /L
delay(100);

v

s

void init_oled()
!

i

delay(100);

writeCommand(ClearDisplay); // Clear Display
delay(20);

writeCommand(ReturnHome); // ReturnHome
delay(2);
writeCommand(DisplayON);
delay(2);
writeCommand(ClearDisplay); // Clear Display
delay(20);

}

//'Send Display on command
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1. ERNBRIVY R —B#HESC1602£FLTIN | SEY . REEw R, SDEY FERALEIVY RMEBRESNTNET,

2. JVEFSRE @3 & AMIDVRTIIRLS, OLEDIVY REY FTHRELET, Uty FEILO x 7 FARESNTNET,
BIFOXx O0~0x F FEATHETEFIN. OxOO0ICHELTEREICKRTNBEZDBLEDHDFEA.

3. DVFSREBERENDOLEDIVY Py FEROMNY OB REDIRIVY B2y FHNBINSNTNET,

4, | 2CIHRFDSDA (SDAin+SDAout) . SCLIFAETA., TKQREDEBRTIILF Y ITITDUBLHNZET,

5. /CSIHFIIMTISY RICEHRLUTES. CORFEEALT, BENDSO1602ATY1—/LOIY FO-/LETEE B A,

6. SAOIKFZEMALTALC | 2C/NREICSO1602ANEY 1 —/)LZ2{EREEICERTETI. SAOKFEHIC ULEIREEET DICIERL—
TPRUZADSAOLEY FZ1IC. SAORFELICULBREBEI DICERAL—TPRURDOSAOEY hZEOICLTZSE,

B—59ETVYROWR | TERZER
c AU=TPRURIEOx3C (0x3D) TY, (HvIARLSAO=-1DIBE
(P 1 CY¥/IYTMPLAB XZZEBAMNESF. 8By FRIFTOx 78 (SA0=0) . Ox7A (SAO0=1) &ELTRELY
- RAWHE Y REA DFEAHE L. ODEZRAHTY.,
- ACKIE, EERAHDHBESO1 60 2AR/INS, FHAHELDBERIVY IVAINLSEHSNET,
- Col3RU—=TPRURICHENTESNDIY FO—ILINA b+FT—HN\1 FHEHDIBEE 1 2. RIEHDNE 1 HOADBSOBRELET.
-D/CHIE, DY RO-ILNA FCHLSBE Y RAT—HDBEIE 1. IVY FOBEIF0ERELET,

BiRsExR DDRAMP L XXE

11378 | OxO0 | OxO1 | OxO2 | OxO3 | OxO4 | Ox05 | Ox06 | OxO7 | OxO8 | OxO9 | OxOA | OXOB | OXOC | OXOD | OxOE | OxOF

217H | Ox20 | Ox21 | Ox22 | Ox23 | Ox24 | Ox25 | Ox26 | Ox27 | Ox28 | Ox29 | Ox2A | OxOB | OxOC | Ox2D | Ox2E | Ox2F

WHARENR
COEY2-IEU Y MEICABTRIRREZT > THRD. BEG Display ONJ IVY FOHTHEATEXIN. Utzw ~EIC [Clear Display
MReturn Homel VY FEETIDEEREHCLET,

delay(100);

writeCommand(0x01); // Clear Display DDRAMPRUZ2HEHICOXx 20 (Z=0) EEZAD
delay(20);

writeCommand(0x02); // ReturnHome PRULROx 00 (1 7BER) ICH—VILBE)
delay(2);

writeCommand(0x0F); // Send Display on command #-RON

delay(2);

writeCommand(0x01); // Clear Display DDRAMPRUZZHEICOx 20 (ZA) ZEZAD
delay(20);

BEADVY Y R

[1. Fundamental Command Set [l. Fundamental Command Set
Instruction Code Instruction Code
Command | IS RE |SD RiW# Description it
D/C#| ma| O7 | D6 | B5 | D4 b3 | D2 | DL | DO Command (IS | RE|SD b/ct RI\FQI: 57 | o6 | o5 | o4 | o3| o201 00 Description
Virite "20H" to DDRAM and set DDRAM (WR4) R Tk e
" faddress to "00F" frem AC. <! I
[ear Disglay | X | X1 0 2 0 0 10 0340100 BE = 1b: CCRAM blnk enable

BE = 0b: CCRAM blink disatle (FOR)
et DDRAM zddress to "00H" om AC and
Feturn cursor to its original position if

RetunHome[ X (0 (0 [ 2 0 0 J 0 J 0 0 1 * :iaﬁnzde.d'll'hecontentsofDDRAMarenot X/tlal 3 0 0 ] 1 * [§ BE RE

Extension register, RE ("1")
REY
o Reverse Lit

REV = "1": reverse display,
ssign cursor / blink moving direction with REV = "0 normal disglay (FOR)
DDRAM zddress, !

;D = "1": cursor/ tlink moves to right and

DDRAM zddress is inzreasad by 1 (POR) [Set CCRAM zddrass in address counter.

10 =10 cusor sk s o evans | P (00(0] 9| 0 | o || A face | acs | acr | st | ap POROOOEEE
DDRAM zddress is decreased by 1 M
Xjojo| 2 0 0 J 0 J 0 1 | D | S ssign display shift with DERAM address. [Set DDRAM address in address counter,
Bzt DORAH , POR=000 000

b= "1 miake display shift ofthe enabied | ygeec | X | O[O 2 | O | 1 | A A AH ) AG) A2\ AT AD)
ines by the DS4 to DS1 bits in the shift
Entry Mode enatle instruztion. Leftj right dirzction

ket Kepends on [jD bt selecticn, [o¢t the quantity of horizontal dat seroll
et Serol POR=00 0000}
f5 = "2 display shift disable (POR) ;a;;’; X[tfof o] o | 1t | * |s35]sqe|sq3|se2|sar| sQ0 alidupto Q5] = 11000
[Comman bi-direction funzticn.
BDC = "0" COM3L -> COMO [Can b known whether during intemal
EDC = "1 COMO -> COM31 paration or not by reading BF, The

entents of address counter or the part ID
an alsa be read, When it is read the first

>
-
o
o
o
o
o
@
=]
&
@
o
A

Begment bi-direction function.
BDS ="0": SEG99-> SEQ0,

1 . Rezd Busy e | g . fime, the address counter can bz read.
DS = "1": SEG0-> SEG99 5
Flag and A5 | 4G | A A(’:3 A(,:Z Ko hen it is rad the second time, the part
liddress/ XN LB gL e eag
e Fopiy e O O s I06 | 105 | 4 | 3 | 102 | D1 | IO
BF = "1": busy state
P ="1": display ON, oo
"0"; display OFF (POR), BF = "0": ready state
Display CN { [C ="1": cursor ON,
o Control [ X[ O] 2 [ O | OO Y[ D€ B ko oursor OF (POR), T T e A
RN
= 1" ko, witedets | % |X| 0| t | o o7 |os| o5 | o4 | o3| b2 | on | po [PORAMICRAM)
B ="0": blink OFF (POR).
g one e T e Read data frem internal RAM
ign font width, tlack/white inverting of AR
ursor, end 4-line display mede control bit. | Rezddata [ X | X| 0] 1 1 D7 | DS | D5 | D4 D3|D2|DL| DO DDRAM / CGRAM).
N WV = "1": 6-dot font width,
Emg‘dm x{tfof a | oo | oo | ot |F|Bw| NN RY="0"3dothontwidh POR),

B/W = "1" bladk/white inverting of cursor ”)Otes
natle, POR stands for Power on Reset Values.
B/ = "0" black/white inverting of cursor 12) wyr and X" stand for “Don't care”.
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BEAIVYERY (i) B BRIV Y Ry R

Code o 2. Command Set

(wry#) O7 | D6 | DS | D4 | B3 | D2 | D1 | DO Command |IS RE SD) Instruction Code Description

ldiszble (POR) RWE
3ine or 4-line display mode D/C# (WR) Hex |D7|D6|D5|D4(D3|D2(D1| D0

1-line or 2-line display mode
X|L(of 0 0 2 VI A I O VO VAR )
[Set cursor moving and display shift control X101 O A7 | A [ A [ As | A | A [ A [ A

lbit, and the direction, without changing
[PDRAM data. [Function {.7:0] = 5Ch, Enable internal Voo
display shift, Selection A agulator at 5V 1/0 application mode
cursor shift, mR)

shiftto right,
shift to left

Command | IS |RE [SD D/t R/W#

7:0] = 00h, Disable internal Vip
egulator at 5V 1/0 application mode

>

IS/C = "1":
S/C | RIL * * fsC="0"

R/
R

(cursor or
IDisplay Shift

°
o
°
o
o

—
=]
=]
=
~y
]
=
—
—
=
=
=

OPR([1:0]: Selact the character no. of
[UD2~1: Assign different doubt height OMROMOPR|OPRKharacter generator
0

[format (POR=11b) B EIEAE
[Refer to Table 7-2. for details 101 0 1{0]1

, ORI
ot eaal ensme (FOR) | ko | o

00b 240
[DS[4:11=1111b (POR) when DH’ = 1b 01ib 248

[Double

IHeight (4-

line) /

IDisplay-dot
hitt

o
-
o
o
o
c
<}
5

upt [ * | DH

IDetermine the line for display shift. 10b 250
11b 256

= |an|os| oo

DSt = "1/0": 1* lne display shift
fnablefdisale IFunction
IDS2 = "1/0": 2 line display shift Selection B
lenabledisable

IDS3 = "1/0": 3% line display shift IROM_1:0]: Select character ROM
fenable/disable -

[Ds4 = "1/0": 4™ line display shift

fenable/disable. RO[1:0] ROM
0lb A

[FS[4:11=1111b (POR) when DH = 0b 0lb B

Ishift Enable Ds4 | DS3 | DSz | Ds:

-
-
°
o
o

IDetermine the fine for horizontal smooth 10b C

croll. =
11b Invalid

HS1 = "1/0": 1% line dot scroll

fenable/disable

HS2 = "1/0": 2 line dot scroll

o s ine dotscro X[L[X[ o [ o [®/m[ o] T[1]L[1[0]0 |sD[Ecensonregste, 0
fenable/disable 5D = Ob: OLED command set is
2?:1)\;/51\'5:&: line dot scroll disabled (POR)

(OLED 5D = 1b: OLED command set is
(Characterization enabled
Details refer to Table 6-3.

IScroll Enable

...
=
o
o
o
%
=
%
4
=
%
4
F
@

wn
<

INumbers of display fine, N
N 1

[2-line (NW=0b) / 4-line (NW=1b),

en N
1-line (NW=0b) / 3-line (NW=1b)

RE IDH =™ 1/0": Double height font control for
©) [2-line mode enable/ disable (POR=0) Notes

[Bxtension register, RE ("0") “Z POR stands for Power on Reset Values.
1% and *X" stand for *Don't care”.

[FunctionSet [ X |0 | 0| 0 0 0 0 1 * N | DH

[Extension register, IS

BOLEDIVYFtZzy N

3. OLED Command Set
Command |IS RE[SD| Instruction Code ipti 13 OLED Command Set

pICHR/WE b7 |D6 | D5 | D4 | D3 |2 | D1 DO Command (SRR I
(wR)| "eX D/ CHR/WH
8T | 1[0 |00 |00 0|1 [oublebyte commandtoselect L out of wry)| Hex D7 | D6 |DS| D4| D3| D2| D1 | DO

struction Code Description

=

tad
-
[
o
o
-

X|1f{1] 0 0 |A7:01| A; | As | As | Ay | As | Ay | Ag | Ay [256 contrast steps. Contrast increases X|1f{1] 0 0 DC |1 |1 [0 |1[1[1]0]0 [SetVSL&GPIO
[Set Contrast s the value increases. X|1]1] 0 0 |AZ0l[A [0 |OfOo]Oo|0]|A]|A
(Control POR = 7Fh ) " et vL:
{A[7] = Ob: Internal VSL (POR)
X[T[T[ 0 | 0 [ 05 [1[L]0[1]0]1]0][1 30l Define the dvide ratio (D) of 7] = 1b: Enable external VSL
X[1|1| 0 0 [A[Z:0])| A7 | As | As [ Ay | As [ Ay [ A | Ay the display clocks (DCLK}) KSet GPIO:
divide ratio = A[3:0] + 1 ) . L
(POR=0000b) eunction A[L:0]= 00b represents GPIO pin HiZ,
Selecti input disabled (always read as
election C
A[7:4]: Set the Oscillator Frequency, low)
[Set Display Fosc. Oscillator Frequency A[1:0]= 01b represents GPIO pin HiZ,
(Clock Divide inareases with the value of input enabled
Ratio/Oscillator A[7:4] and vice versa, A[1:0]= 10b represents GPIO pin
Frequency (POR=0111b) output Low (RESET)
A[1:0]= 11b represents GPIO pin
Range:0000b~1111b output High
Frequency inareases as setting value
feeases. X[1[T[ 0] 0 [ 23 [0]0 [T [0 0] 0| 1]1L A5A41=00b Disable FadeOut/
x|1|a| o | o [a501) * | * | As| A |As | A | A | A Blinking Mode[RESET]

X|1f{1] 0 0 D9 |1 |1 [0 |1 ]1]0|0]|1]|A3:0] Phasel periodofup to 32
X[1|1| 0 0 [A[Z:00| A | As | As | A | As | A [ A | A DCLK; clock 0 is an valid entry A5:4] = 10b En_ableFadeOutmode.
with 2 DCLK (POR=1000b) Once Fade Mode is enabled, contrast
ISt Phase decrease gradually to all pixels OFF.
Length A[7:4]: Phase 2 period of up to 15 Output follows RAM content when Fade
DCLK; clock O s invalid entry mode is disabled.
(POR=0111b)
(A[5:4] = 11b Enable Blinking mode.
- - Once Blinking Mode is enabled, contrast
X[1|1f 0 0 DA |1 |1 |0f1|1]|0]|1]0 A4]=0b, Sequential SEG pin Wecrease gradually to all 'erSVOFFand
x|1|1f o | o |asal 0|0 |As|A|0] 0|00 Konfiguation -l m'gst mzase r;’:ma" ©
IA[4]=1b (PORY), Alternative (odd/even) omal dislay. This prgcess \ogp
SEG pin configuration .
et SEG Pi P 9 Se;FBa‘di_Out continuously until the Blinking mode is
ns " " an INKIN
Hardware Ae[n51]a=pon (POR), Disable SEG Left/Right 9 disabled.
(Configuration A[5]=1b, Enable SEG Left/Right remap (A[3:0] : Set time interval for each fade
ftey
Refer to Table 6-4 for details P
IA[3:0] | Time interval
X[1[t[ 0] 0 DB [T|i]o[T|[T]o]T[|® 000%8“;;%%"—
X[1|1f 0 0 [A6:4]) O |As |[As [As | O | O | 0| O |[A6:4]| Hex [V com deselect level 00 6 Frames
code
000b | 00h [~ 0.65 x Ve 0010b P4 Frames
00ib | 10h [~ 0.71xVec : :
010b | 20h [~ 0.77 x Ve (POR) 1110b  [120 Frames
[Set Veoun 011b | 30h [~ 0.83 xV¢¢ 1111b  [128 Frames
Deselect Level 100b | 40h |1 xVec

Note

() OR stands for Power on Reset Values.

(7 ang “X" stand for “Don't care”

) The locked OLED driver IC MCU interface prohibits all commands access except logic bit D is set to 1b.
) Refer to Table 6-1 and




