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Functions and Features

160 x 128 pixel resolution
Built-in SEPS525 controller
Parallel, Serial, RGB interface
RoHS compliant
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Notes:

1. Display Type:

2. Driver IC:

3. Supply Voltage:
Logic (Vo)
Display (Vcc)

4. Interface:

5. Operating Temp:

6. Storage Temp:
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1.45” Color OLED Glass, FFC Connection

SEPS525

3.3V
13V

8/9-Bit 68XX/80XX Parallel, 4-wire SPI, 6-Bit RGB

-40°C - +70°C
-40°C - +85°C
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Interface Description

Pin No. Symbol External Connection | Function Description
1 GND Power Supply Ground
2 VspH Power Supply Ground
3 VooH Power Supply Supply Voltage for OLED glass
4 Vssh Power Supply Ground
5 Irer Power Supply OLED brightness current. Connect a 68kQ resistor between this pin
and VSS
6-7 OSCA1-0SCA2 - Oscillation adjustment. Connect a 5.1kQ resistor between these
two pins
8 Vopio Power Supply Supply Voltage for Logic
9 NC - No Connect
10 Vsvne MPU Vertical Sync signal
11 Hsvnc MPU Horizontal Sync signal
12 DOTCLK MPU Dot Clock signal
13 ENABLE MPU Data Enable signal
14 CPU MPU Interface select. HIGH: 6800 interface. LOW: 8080 interface
15 PS MPU Parallel/Serial select. HIGH: Parallel. LOW: Serial
16-24 D17-D9 MPU Parallel interface:
9-bit Bi-directional data bus (D17~D9)
8-bit Bi-directional data bus (D17~D10)
Serial Interface:
D17: Synchronous Clock signal (SCL)
D16: Serial Data Input signal (SDI)
D15: Serial Data Output signal (SDO)
RGB interface:
6-bit RGB color signals (D17~D12)
25 RS MPU Register Select signal. LOW: Command. HIGH: Data
26 CcsB MPU Active LOW Chip Select signal
27 E MPU 6800 mode: Enable signal. Falling edge triggered
RDB 8080 mode: Active LOW Read signal
28 R/W MPU 6800 mode: Read/Write signal. LOW: Read. HIGH: Write
WRB 8080 mode: Active LOW Write signal
29 RESETB MPU Active LOW Reset signal
30 Vss Power Supply Ground
31 Vbp Power Supply Supply Voltage for Logic
32 VssH Power Supply Ground
33 VboH Power Supply Supply Voltage for OLED glass
34 VspH Power Supply Ground
35 GND Power Supply Ground

Recommended display connector: 35pin 0.5mm pitch top contact FFC connector (Molex 54104-3531 or equivalent)
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MPU Interface Pin Assignment Summary

EIM=1 (Default)

Int::_’fs; @ | PS | CPU | DFM1 | DFMO | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 ( D9 | RS | CSB | RDB | WRB | RESETB
4-wire SPI 0 X X X scL | spl | NC 0 0 0 0 0 0 | RS | csB | o 0 RESETB
9-bit8080 | 1 0 1 0 D8 | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | RS | CSB | RDB | WRB | RESETB
8-bit8080 | 1 0 1 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | O | RS | CcSB | RDB | WRB | RESETB
9-bit6800 | 1 1 1 0 D8 | D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO | RS | csB E R/W | RESETB
8-bit6800 | 1 1 1 1 D7 | D6 | D5 | pa | D3 | D2 | D1 | DO | O | RS | csB E R/W | RESETB
EIM=0
Int::‘;ce RIM1 | RIMO | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | VSYNC | HSYNC | DOTCLK | ENABLE
6-bit RGB 1 0 Ds | pa | b3 | b2 | D1 | DO 0 0 0 | VSYNC | HSYNC | DOTCLK | ENABLE
Note:
1. DFM1, DFMO register setting 16h
2. EIM, RIM1, RIMO register setting 14h
3. X" : Don’t care
“NC” :No Connect
“1” : VDD

“0” 1 VSS
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Wiring Diagram

SEPS525

4.7uF / 25V Tantalum Capacitor

4.7uF
68k0)
5.1k0)

Cl1, C3, C5: 0.1puF

C4, Ceé:
R1:
R2:

C2:

| A RI AN
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Electrical Characteristics

Item Symbol Condition Min Typ. Max. Unit
Operating Temperature Range Top Absolute Max -40 - +70 °C
Storage Temperature Range Tst Absolute Max -40 - +85 oC
Supply Voltage for Logic Vbp - 2.4 2.8 33 \Y
Supply Voltage for I/O pins Vobio - 1.6 2.8 33 \Y
Supply Voltage for Display VopH - 12.5 13.0 13.5 \Y
Supply Current (Logic) Iop Vpp=2.8V - 2.5 3.5 mA
Supply Current (Display) oo VooH=13.0V, 50% ON - 16 19 mA
Voor=13.5V, 100% ON - 27 32 mA
Sleep mode Current Iop, sLEEp - - 4 10 MA
“H” Level input Vin - 0.8*Vopio - Vooio Vv
“L” Level input ViL - Vss - 0.4 \Y
“H” Level output Von - Vopio-0.4 - Vboio \Y
“L” Level output VoL - Vss - 0.4 \Y
Optical Characteristics
Item Symbol Condition Min. Typ. Max Unit
Optimal Top QY+ 80 - - 0
ViF;wing Bottom ®Y- i 80 - - 0
Angles Left OX- 80 - - 0
Right X+ 80 - - 0
Contrast Ratio CR - - >10,000:1 - -
Response Time Rise Tr - - 10 - us
Fall Te - - 10 - us
Brightness Lv 50% Checkerboard 75 100 - cd/m?
100 cd/m?, Top=25°C 10,000 - R Hrs
Lifetime i 50% Checkerboa Ed
75 cd/m?, Top=25°C 15,000 _ i Hrs
50% Checkerboard

Note: Lifetime at typical temperature is based on accelerated high-temperature operation. Lifetime is tested at
average 50% pixels on and is rated as Hours until Half-Brightness. The Display OFF command can be used to
extend the lifetime of the display.

Luminance of active pixels will degrade faster than inactive pixels. Residual (burn-in) images may occur. To avoid
this, every pixel should be illuminated uniformly.

Controller information
Built-in SEPS525 controller.
Please download specification at http://www.newhavendisplay.com/appnotes/datasheets/OLEDs/SEPS525.pdf
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Table of Commands

ADDE EW 1687 i 63 1534 63 152 111 T Diescription Dietault
Wk & [ RL (I RELS X3 x4 X3 T2 X1 (I RATH INDEX b
h I HC VT HY SWar (L) O 1 [0 STATUS ED Cilh
2Zh W SELEXT SELEES SELCLE O5CSH O5C_CTI ik
A0k B IEEF IEEF W
03h Bw FE3 FE2 FE1 FED DFE3 DFE2 DFE1 DFED CLOCE_DIV Jih
04h B o o o o = R Q5Cs I's REDUCE CUREENT h
05h B - = - = = = = SEM SOFT_RST h
0&h B 'EEM - - - - - - (R DISr_OM_OFF h
0dh B - = = = PTE3 PTE2 IPTE1 FTRD PEECHARCGE_TIME_E h
9h R - - - - PTG PTG2 PTGl PTGD PRECHARGE h
DAL BW - - - [1] PTB3 FTH2 PTBI FTHD PRECHARGE h
Bh R PCRT PCR& PCRS R4 PCR3 [ PCRI PCRD PRECHARGE_CURRENT_E h
0Ch BW PCGT POGH PCGE POGH PCG3 moG2 POGIL PCG0 PRECHARCGE CURRENT G h
0Ch R PCB7 MCBé PCRS PB4 PR3 rCB2 [ | PCEO PRECHARGE _CURRENT_B h
10h BW DCRT DCRE DCRS DCR4 DCR3 DCR2 DRI DR DREIVING CURRENT R h
11h R DCGT DCGE DCG DCGH DG DCG2 oGl DCG DRIVING CURRENT G h
12h B [*_H7 3 Réa RS R4 R [*_H2 3Rl [+ Hi) DRIVING CURREMNT_B W
13h W Swal M EL (8 N} =l 1 0 DISFLAY _MODE_SET b
14h B FIn1 IR EIR RGH_IF 1Th
15h W RES FKES EMNT e VEYOEN KES FKES KES RGH_POI b
16h B - DEMI LERMD TEI - T W HY MEMORY _WRITE_MODE h
17h Bw MX1_7 MX1_é MX1_5 MX1_4 MX1_3 MX1_2 MXI1_1 MX1_D MX1_ADDE h
18h B Mxa_7 MX2_é MX2_3 MX2 4 MX2_3 MX2 2 MX2_1 MX2 I M2 ADDE 9Fh
19h BW MY1_7 MY1_& MY1_5 MY1_4 MY1_3 MY12 MYI1_1 MY MY1_ADDE h
LR R MY2_ T MY2 6 MY2_5 MY2 4 WMY2 3 MY2 2 MY2_1 M2 MY2_ADDE Fh
20h BW MACT MACH MACS MACH MAC3 MAC2 MAC] MACT MEMORY _ACCESS POINTER X h
21h R MART MARS MARS MAR4 MAT MARZ MARIL WMATRL MEMORY _ACCESS POINTERY h
22h DDRAM[1740) DDREAM_DATA ACCESS PORT
30h W GAMMAT IGAMMAS IGAMMAS 1GAMM At IGANMAS 1GAMM AT IGAMMAL IGAMMAD GRAY SCALE _TABLE_INDEX O
alh B DGAMM AT DEAMM AS DEAMMAS DEAMMAL DEAMMAL DGAMMAT DGAMMAL DGAMMAD GRAY _SCALE _TABLE_DATA
28h W DUTYT DUTY & DLUTYS DU TY4 DUTY S DUTY2 DLUTY ATV DUTY Fh
29h B sLT [ELa B [aL4 DEL3 [a12 =l S0 sl W
2Eh B FACH FACS FaC4 FACS FaC2 FAC] FACD D1_DOEANM_FAC h
2Fh B FART [ENEE FARS FAR4 FAR3 FAR2 EAEL FARD D1_DOEAM_FAR
31h Bw SACT SACH SACS SAC SAC3 SAC2 aA1 SAC0 D2_DDEAM_SAC
3zh B SART SARG SARS SAL4 SAR3 SAR2 SAL] SARD U2 _DDEAM SAK h
33h BW FX1_7 FX1_é FX1_5 FX1 4 FX1_3 EX1.2 FXx1_1 Fx1_0 SCR1_FX1 h
34h B FXa_ 7 FX2_¢ FX2_3 FX2 4 FX2 3 FX2.2 Fx2 1 FX2_0 SCR1_Px2 9Fh
A5h BW FYl_7 FYl_& FYl_5 Fyl 4 F¥1 3 Fyl2 F¥l_1 FYl_ 0 SCR1_FY1 h
I5h R Fy2 7 F¥2 & Fy¥2 5 Fy2 4 F¥2 3 Fy2 2 F¥2_1 Fy¥2 0 SCRI1_FY2 Fh
7h BW SX1_7 SX1_6 X1 51 4 sx1_3 5x12 SX11 SX1.0 SCR2 5X1 h
3h R SX2 7 SX2 6 (25 Sx2 4 o2 3 SxX22 221 SX2.0 SCR2 52 9Fh
Fh BW SYL7 5Y1 6 SY1_5 SY1_4 5Y1_3 SY12 SY1_1 SY1.0 SCH2 571 h
34h R sY2 7 SY21 6 SY2 5 %2 4 S¥2 3 S¥22 =21 S¥20 SCR2 5Y2 Fh
Bh B 541 S5A0 S8 S5C0 S5M SCREEN_SAVER_CONTEROIL W
Ch W S5T7 S5Ta S5T5 S5T4 S5T3 S5T2 55T S5TO 55 SLEEP_TIMER b
A0k B SMSE1 SMED SMF1 SMEFD SCREEM_SAVER_MODF W
JER W FSUTT F5UTa FSUTS FSUT4 FSUT3 FSUT2 FSLUTI FSLUITO 55 5CR1_FU b
3Fh B o o - - FamM s Fams2 FaMs1 FarE0 S5 5CR1_MXY h
40h Bw SSUTF S5UTH S5UTS S5UT4 S5UT3 S5UT2 S5UTI S5UTO 55 5CRI_FU h
4lh B SEMET SEhSE SEMES SEhS4 SEME3 SEME2 SaMS] SEME0 S5 SCRI_MXY h
42h B - = S5MID] SEMDD - = - = MOVING_DIRECTION h
47h R [5X1.7 I5X1 & [5X1_5 [5x14 [5X1_3 15X1_2 I5X1_1 [5X1_0 55 5CR2 5X1 h
48h BW ISX2 7 I5X2 & ISX2 5 I5x2 4 I5X2 3 I5x2_2 532 1 ISX2 0 55_SCR2_SX2 h
4%h R [5%1.7 151 & I5%1.5 15%1_4 I5%1_3 15%1_2 I5%1_1 [5%1_0 55 5CR2 51 h
44h BW I5Y2 7 I5Y2 & I5Y2 5 I5Y2 4 I5¥2 3 I5y2 2 I5Y2 1 I5¥2 0 55 _SCR2_5Y2 h
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Timing Characteristics

6800-Series MCU Parallel Interface:

[ Write Timming )
tass - tams .
CSB e |
) X 4
RWB
(WRB)
N .
/: tenws :\ teLwe | -
: | q/
(RDB)
toss
DB[17:0]
tcves -
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Address hold timing taHe 5 ns CSB
Address setup timing tass 5 ns RS
System c_\_rcle timing tovee 100 ns
Write “L” pulse width tELWe - 45 - ns E
Write “H” pulse width tEHWs 45 ns
Data setup timing tose 40 ns
- - DB[17:0]
Data hold timing toHs 10 ns
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(Read Timming )

tase tans N
cSB e -
RS T~ T
RWB
(WRB)
/_ tEHRS ‘_| N e > N
E ] 1T
(RDB)
tapne
DB[17:0]
troDS
tcves
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Address hold timing tAlle 10 ns CSB
Address setup timing tase 10 ns RS
System cycle timing tcvcs 200 ns
Read “L” pulse width tELR6 - 920 - ns E
Read “"H” pulse width tEHR6 90 ns
Read data output delay time tRDD6 ns
CL=15rF 0 70 DB[17:0]
Data hold timing tRDH6 ns
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8080-Series MCU Parallel Interface:

( Write Timming )
tans
CSB
RS
WRB L —
\ / twrHws
’ twrLws R < >
- = —
fss | | lons
7_ N
DB[17:0] {
N —+
) teves .
ITEM SYMBOL | CONDITION | MIN MAX UNIT PORT
Address hold timing tans 5 ns CSB
Address setup timing tass 5 ns RS
System cycle timing teves 100 ns
Write “L” pulse width tWRLWS - 45 - ns WRB
Write “H” pulse width tWRHWS 45 ns
Data setup timing tpss 30 ns
o - - DB[17:0]
Data hold timing toHs 10 ns
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( Read Timming )

fams
CSB
RS
RDB N t -
\4 ROLRE troHRe |
D i
= =
’ {roH8 |
DB[17:0] }
_ troDSB _
_ toves ~
ITEM SYMBOL | CONDITION | MIN | MAX UNIT PORT
Address hold timing tAHs 5 ns CSB
Address setup timing tass 5 ns RS
System cycle timing toves 200 ns
Read “L” pulse width tRDLRS - 90 - ns RDB
Read “H” pulse width tRDHRS 90 ns
Read data output delay time tRDDS _ - ns
o CL=15,F 60 DB[17:0]
Data hold timing tRDHS 0 ns
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4-wire SPI:

CSB
\ fess eses fesh /
RS < fes seee LN
tshw /
tsiw ecoe tans
scL o 5 -
toss
SDI >< esee
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Serial clock cycle tcyes 100 ns
SCL “H” pulse width tsHw - 45 - ns SCL
SCL “L” pulse width tsLw 45 ns
Data setup timing toss 5 ns X
- - SDI
Data hold timing tDHs 5 ns
CSB-SCL timing tcss 5 ns B
| - - CSB
CSB-hold timing tcsH 5 ns
RS-SCL timing Trss 5 ns RS
RS-hold timing TrsH 5 ns
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6-bit RGB:

P tw R
VSYNC —— o
tHLw
HSYNC —— o
tocye
1 clock :tDHWh g
DOTCLK—— - — i
T T LT | I N S N B |
toLw
DTST >= HLW tos ton <—p
ENABLE— — >
DATA X
Valid data -
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Dot clock cycle tocye 100 ns
Dot “H” pulse width toHw - 50 - ns DOTCLK
Dot “L"” pulse width toLw 50 ns
Data setup timing tos 5 ns
- - DATA
Data hold timing ton 5 ns
Vsync pulse width tvw 1 DOTCLK VSYNC
Hsync pulse width tHLW ] 1 DOTCLK HSYNC
Reset:
trw /
RESETB !
-
tR B
Intemal status >< Reset Reaet .
completion
ITEM SYMBOL CONDITION MIN MAX UNIT PORT
Reset ime tr 1.5 us
RESETB “L” pulse width trw 5 us RESETB
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Example Initialization Sequence:

void OLED_Init_160128RGB(void)

{
GPIO_ResetBits(RES_pin);
delay_ms(10);
GPIO_SetBits(RES_pin);
delay_ms(10);

oled_Command_160128RGB(0x04);
oled_Data_160128RGB(0x01);

delay_ms(2);

oled_Command_160128RGB(0x04);
oled_Data_160128RGB(0x00);

delay_ms(2);

oled_Command_160128RGB(0x05);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x06);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x02);
oled_Data_160128RGB(0x01);

oled_Command_160128RGB(0x03);
oled_Data_160128RGB(0x30);

oled_Command_160128RGB(0x28);
oled_Data_160128RGB(0x7F);

oled_Command_160128RGB(0x29);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x20);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x21);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x14);
oled_Data_160128RGB(0x31);

oled_Command_160128RGB(0x15);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x13);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x16);
oled_Data_160128RGB(0x76);

//Set REDUCE_CURRENT

//Set REDUCE_CURRENT

//Set SOFT_RST

//Set DISP_ON_OFF

//Set OSC_CTL

//Set CLOCK_DIV

//Set DUTY

//Set DSL

//Set MEMORY_ACCESSPOINTER_X

//Set MEMORY_ACCESSPOINTER_Y

//Set RGB_IF

//Set RGB_POL

//Set DISPLAY_MODE_SET

//Set MEMORY_WRITE_MODE
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oled_Command_160128RGB(0x10);
oled_Data_160128RGB(0x32);

oled_Command_160128RGB(0x11);
oled_Data_160128RGB(0x27);

oled_Command_160128RGB(0x12);
oled_Data_160128RGB(0x2B);

oled_Command_160128RGB(0x08);
oled_Data_160128RGB(0x01);

oled_Command_160128RGB(0x09);
oled_Data_160128RGB(0x01);

oled_Command_160128RGB(0x0A);
oled_Data_160128RGB(0x02);

oled_Command_160128RGB(0x0B);
oled_Data_160128RGB(0x0C);

oled_Command_160128RGB(0x0C);
oled_Data_160128RGB(0x19);

oled_Command_160128RGB(0x0D);
oled_Data_160128RGB(0x15);

oled_Command_160128RGB(0x80);
oled_Data_160128RGB(0x00);

oled_Clear_Screen();

oled_Command_160128RGB(0x17);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x18);
oled_Data_160128RGB(0x9F);

oled_Command_160128RGB(0x19);
oled_Data_160128RGB(0x00);

oled_Command_160128RGB(0x1A);
oled_Data_160128RGB(0x7F);

oled_Command_160128RGB(0x06);
oled_Data_160128RGB(0x01);

delay_ms(100);

oled_Command_160128RGB(0x22);
1

//Set DRIVING_CURRENT_R

//Set DRIVING_CURRENT_G

//Set DRIVING_CURRENT_B

//Set PRECHARGE_TIME_R

//Set PRECHARGE_TIME_G

//Set PRECHARGE_TIME_B

//Set PRECHARGE_CURRENT_R

//Set PRECHARGE_CURRENT_R

//Set PRECHARGE_CURRENT_R

//Set IREF

//Clear Display (write all 0x00’s to display RAM)

//Set MX1_ADDR

//Set MX2_ADDR

//Set MY1_ADDR

//Set MY2_ADDR

//Set DISP_ON_OFF

//Enable write to display RAM
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Quality Information

Test Item Content of Test Test Condition Note
High Temperature storage | Test the endurance of the display at high +85°C, 96hrs 2
storage temperature.
Low Temperature storage | Test the endurance of the display at low -40°C, 96hrs 1,2
storage temperature.
High Temperature Test the endurance of the display by +70°C, 96hrs 2
Operation applying electric stress (voltage & current)
at high temperature.
Low Temperature Test the endurance of the display by -40°C, 96hrs 1,2
Operation applying electric stress (voltage & current)
at low temperature.
High Temperature / Test the endurance of the display by +60°C, 90% RH, 96hrs 1,2
Humidity Operation applying electric stress (voltage & current)
at high temperature with high humidity.
Thermal Shock resistance | Test the endurance of the display by -30°C,30min -> 25°C,5min ->
applying electric stress (voltage & current) | 70°C,30min = 1 cycle
during a cycle of low and high 100 cycles
temperatures.
Vibration test Test the endurance of the display by 10-22Hz, 15mm amplitude. 3
applying vibration to simulate 22-500Hz, 1.5G
transportation and use. 30min in each of 3 directions
X,Y,Z
Atmospheric Pressure test | Test the endurance of the display by 115mbar, 40hrs 3

applying atmospheric pressure to simulate
transportation by air.

Static electricity test

Test the endurance of the display by
applying electric static discharge.

VS=800V, RS=1.5kQ, CS=100pF
One time

Note 1: No condensation to be observed.
Note 2: Conducted after 2 hours of storage at 25°C, 0%RH.
Note 3: Test performed on product itself, not inside a container.

Evaluation Criteria:

1: Display is fully functional during operational tests and after all tests, at room temperature.

2: No observable defects.

3: Luminance >50% of initial value.
4: Current consumption within 50% of initial value

Precautions for using OLEDs/LCDs/LCMs

See Precautions at www.newhavendisplay.com/specs/precautions.pdf

Warranty Information
See Terms & Conditions at http://www.newhavendisplay.com/index.php?main _page=terms
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