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Functions and Features

96 x 96 pixel resolution
Built-in SEPS114 controller
Serial or Parallel interface
RoHS compliant
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Interface Description

Pin No. Symbol External Connection | Function Description

1 NC (GND) - No connect (can be tied to Ground)

2 Vssh Power Supply Ground for OLED panel

3 Ve r Power Supply Voltage output high level for scan signal (see wiring diagram)

4 Vee e Power Supply Supply voltage for OLED panel

5 Vbor Power Supply Power supply for core logic circuit (see wiring diagram)

6 Vbp Power Supply Supply voltage for Logic

7 PSEL MPU Regulator Enable/Disable for core logic (see wiring diagram)

8 Vboio Power Supply Supply voltage for I/0

9 RSTB MPU Active LOW Reset signal

10 R/W MPU 6800 mode: Read/Write signal. LOW: Write. HIGH: Read
WRB 8080 mode: Active LOW Write signal

11 E MPU 6800 mode: Enable signal. Falling edge triggered
RDB 8080 mode: Active LOW Read signal

12 CSB MPU Active LOW Chip Select signal

13 AO MPU Register Select signal. LOW: Command. HIGH: Data

14 DO MPU Parallel interface:

15 D1 MPU 8-bit bi-directional data bus

16 D2 MPU

17 D3 MPU Serial interface:

18 D4 MPU DO = Serial Clock signal (SCL)

19 D5 MPU D1 = Serial Data Input signal (SDI)

20 D6 MPU D2 = Serial Data Output (SDO)

21 D7 MPU D3 = Serial Read High / Write Low (R/W)

22 PS MPU Serial/Parallel Interface selection LOW: Serial. HIGH: Parallel
23 C80 MPU Parallel mode selection LOW: 8080 mode. HIGH: 6800 mode
24-25 0SC1;0sC2 MPU Oscillation adjustment. Connect a 27kQ resistor between these

two pins (see wiring diagram)
26 IRer Power Supply Current reference for brightness adjustment
27 Vss Power Supply Ground
28 Brre Power Supply External voltage reference for Pre-charge signal
29 Grre Power Supply (see wiring diagram)
30 Rere Power Supply
31 Vee c Power Supply Supply voltage for OLED panel
32 Ve r Power Supply Voltage output high level for scan signal (see wiring diagram)
33 VssH Power Supply Ground for OLED panel
34 NC (GND) - No connect (can be tied to Ground)

Recommended display connector: n/a (Hot-bar solder directly to PCB)

MPU Interface Pin Assignment Summary

Bus Interface | €80 | PS | RSTB | CSB | A0 | RDB | WRB | DO ‘ D1 ‘ D2 ‘ D3 ‘ D4 | D5 | D6 ‘ D7
8-bit 6800 1 1 | RsTB | csB [ A0 | E R/W D[0:7]
8-bit 8080 0 1 | RsTB [ csB | A0 | RDB | WRB D[0:7]
4-wire SPI NC | o [ RstB [ csB | a0 | o 0 scLsol [sboJrw] o [ o Jo]Jo
Note:

“NC”  :No Connect

“1” : VDD

“0” 1 VSS
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Wiring Diagram

SEPS114A
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MCU Interface Selection: PS, C80
Pins connected to MCU interface: RSTB, WRB, RDB, CSB, A0, and DO~D7

C1, C3, C5: 0.1uF
C2, C4, C8: 4.7uF
C6, C9: 4.7uF / 25V Tantalum Capacitor

C7: 2.21F
R1: 39kQ
R2: 27kQ

D1: 2.7V, 0.5W Zener Diode
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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 3.3 \Y
Supply Voltage for I/O Pins Vobio - 1.65 2.8 Voo
Supply Voltage for Display Vee e - 11.5 12.0 12.5 \Y
Supply Current for Logic Iop Vop = 2.8V; 100% On - 1.5 3.5 mA
Supply Current for Display lec_c Vee ¢ = 12V; 50% On - 105 13.1 mA
- Vec_c =12V; 100% On - 19.2 24.0 mA
Supply Current (Sleep) IsLeep Vop = 2.8V - 5 15 MA
“H” Level input ViH - 0.8* - Vboio \Y
Vobio
“L” Level input ViL - Vss - 0.4 \Y
“H” Level output VoH - Vbpio-0.4 - Vbbio Y
“L” Level output VoL - Vss - 0.4 \Y

Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
. Top QY+ 80 - - 0
Sizt/lvrinnagl Bottom ®Y- 80 - - 0
Angles Left OX- 80 - - 0
Right OX+ 80 - - 0
Contrast Ratio CR - - >10,000:1 - -
Response Time (rise) Tr - - 10 - us
Response Time (fall) Tr - - 10 - us
Brightness Lv 50% Checkerboard 80 100 - cd/m?
e I R

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 SEPS114 controller.
Please download specification at http://www.newhavendisplay.com/appnotes/datasheets/OLEDs/SEPS114.pdf
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http://www.newhavendisplay.com/appnotes/datasheets/OLEDs/SEPS114.pdf

Table of Commands

ADDR REW IET IB6 IBS IE4 IB2 B2 IB1 IED Description Defanlt
0lh w IDX[7] IDX[6] IDX[5] IDX[4] IDX[3] IDX[2] IDX[1] IDX[0] SOFT_RESET 00h
02h RW - - - - - - - DON DISP_ON_OFF 0k
0Fh EW SELEXF SELRES SELCLK - - - - IREF ANALOG_CONTROL 30k
14h RW - - - - - - - STB STANDEY_ON_OFF 01k
1Ah EW - - - - FR[3] FR[2] FR[1] FR[] O0SC_ADJUST 03k
09h RW - - - - - - SCAND{1] SCAND[0] ROW_SCAN_DIRECTION 0k
30k RW - FX[6] FX[5] FX[4] FX[3] FX[2] FX[1] FX[0] DISFLAY X1 00k
3lh EW - TX[6] TX[S] TX[4] TX[3] TX[2] TX[1] TX[0] DISFLAY X2 SFh
3th RW - FY[6] FY[5] FY[4] FY[3] FY[2] FY[1] FY[0] DISPLAY Y1 0k
33h RW - TY[6] TY[5] TY[4] TY[3] TY[2] TY[1] TY[0] DISPLAY Y2 SFh
38h EW - DX[6] DX[5] DX[4] DX[3] DX[2] DX[1] DX[0] DISPLAYSTART X 00k
a9h EW - DY[6] DY[5] DY[4] DY[3] DY[2] DY[1] DY[0] DISPLAYSTART_ Y 00k
1Dk EW - - - - - - CIF[1] CIE[0] CFU_IF 00k
adh RW - XS[8] XS[5] XS[4] XS[3) XS[2] XS[1] XS] MEM_X1 0k
35h RW XE[6] XE[5] XE[4] XE[3] XE[2] XE[1] XE[0] MEM_X2 SFh
36h EW ¥5[6] Y5[5] Y5[4] ¥5[3] ¥5[2 ¥5[1] ¥5[0] MEM_Y1 00k
3Th RW YE[4] YE[5] YE[4] YEJ3] YE[2] YE[I] YE[I] MEM_Y? SFh
1Dk EW VH MDIR[1] MDIR[0] MEMORY WRITE/READ 00k
08h RW DDEAM[15:0] DDRAM DATA_ACCESS_PORT 0k
18k EW DIS[4] DIS[3] DIS[2] DIS[1] DIS[O] DISCHARGE_TIME 05k
16k EW PDLY[3] PDLY[2] FDLYT1] FDLY[0] PEAK_FULSE_DELAY 05k
aAh RW PWR[4] PWR[3] PWR[2] PWR[] PWR[0] PEAK FULSE_WIDTH R 05h
3Bh RW PWG[4] PWG[3] FWG[2] PWG[1] PWGI0] PEAK_PULSE_WIDTH _G 05h
iCh RW PWB[4] PWB[3] FWE[2] PWE[1] PWE[0] PEAK _FULSE WIDTH B 05h
iDh EW PCR[T] PCRJ6] PCR[5] PCR[4] PCR[3] PCR[2] PCR[1] PCR0] PRECHARGE_CURRENT_R 00k
3Eh EW PCG[T] PCG[6] PCG[S] PCGI4] PCG[3] PCG[2] POG[I] PCG[0] PRECHARGE_CURRENT_G 00k
aFh RW PCE[7] PCB[6] PCB[5] PCB[4] PCE[3] PCE[2] PCEB[1] PCE[0] FRECHARGE_CURRENT B 0k
40k EW DCE[T] DCR[8] DCR[5] DCRH] DCRJ3] DCR[2] DCR[1] DCR[0] COLUMN_CURRENT_R 00k
41k EW DCC[T] DCG6] DCGS] DCG[4] DCG[3] DOG[2] DCGI] DCGN] COLUMN_CURRENT_G 00k
42h EW DCE[7] DCE[4] DCE[S] DCE[4] DCE[3] DCE[2] DCE[1] DCE[] COLUMN_CURRENT_B 00k
48h BW ROW[I] ROWT[] ROW_OVERLAP 00k
49h RW SOFF[3] SOFF[2] SOFF[] SOFF[0] SCAN_OFF_LEVEL 04h
17h EW SC_ON ROW_SCAN_ON/OFF 00k
13k EW SCMID] ROW_SCAN_MODE 00k
Dih RW SMON SLON SCREEN_SAVER_CONTROL 00h
D1k RW STIM[T] STIM[8] STIM[S] STIM[4] STIM3] STIM[2] STIM[I] STIM[I] 55_SLEEP TIMER 00k
D2h RW SM[2] SM[1] SM[D) SCREEN_SAVER_MODE 0k
D3k EW SSUTT] SSUT[S] SSUT[S] SSUT[4] SSUT[3] SSUT[2] SSUT] SSUT[0] 55_UPDATE_TIMER 00k
Eth EW RIM[1] RIM[0] EIM RGEB_IF 00k
Elh EW VSOEN VSOP VSP HSP ENF DOTF RGE_POL 00k
ESh EW SWAP RC[] RC[0] DCI] DCI0] DISFLAY MODE_CONTROL 00k

For the full command table descriptions, please download the following:
http://www.newhavendisplay.com/appnotes/datasheets/OLEDs/SEPS114.pdf
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Timing Characteristics

Parallel (6800 mode):

Notice) All the timing reference is 10% and 90% of VDDIO.
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{ Write Timming )
lass B
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RWB
(WRB) /—
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- t ) 1
/ » EHWE :\ . leLwe O
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(RDE)
 foss | | fows
DB[15:0] { L/
lcycs
(VDD =28V, Ta=257)
ITEM SYMBOL | CONDITION MIN MAX LNIT PORT
Address hold timing Lams 5 ns CSB
Address setup timing tass 3 ns All
System cycle timing Levics 1K) ns
Write “L" pulse width LELWE 45 ns E
Wrile “H" pulse width LEHWE 45 ns
Drata setup timing b0 44 ns
) DE[15:0]
Data hold timing Lots 10 ns




( Read Timming )

i
lass « lars
C3B - -
AD G 7
4 X
RWB !
(WEE)
< on | teLrs
{erre |
) E = —
(RDB)
_frous
DB[15:0] )
_ trDDE N 1
. toves N
(VDD = 2.8V, Ta = 25%)
ITEM SYMBOL | COMNDITION MIMN MAX UNIT FORT
Address hold timing LaHe [ {}] ns CSB
Address setup timing, Lass 10 s Al
System cycle timing Lovics 200 ns
Read “L" pulse width LELRs 9 s E
Read "H” pulse width LEHRS 90 ns
Read data output delay time IRDDe ] ns
CL=15¢F 0 7l DBE[15:40]
Data hold timing tronis ns

Notice) All the timing reference is 10% and 90% of VDDIO.
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Parallel (8080 mode):

notice ) All the timing reference is 10% and 90% of VDDIO.
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{ Write Timming )
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CSB
AD
WRE = — "
P WRHWE N
\, lwrLwe - / - »
f = —
fose . tows .
7 A
DB[15:0] { )
P tcyes .
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ITEM SYMBOL | CONMDITION MIN MAX UNIT PORT
Address hold timing LaHs 5 ns SE
Address setup liming Lass ] ns All
System cycle timing teves 1400 ns
Write "L pulse width LWRLWS 45 ns WEB
Write "H" pulse width bweHws 45 s
Drata setup timing Loss 3 ns .
' DEBE[15:0]
Data hold iming trnas 11 ns




{ Read Timming )

lase tans
CsB
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RDB =
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_ troHs
M
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’ tropss N A
el *
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(VDD =28V, Ta=257)
ITEM SYMBOL | COMDITION MIMN MAX LINIT PORT
Address hold timing LaHs 5 ns CSB
Address setup timing Laga 5 ns Al
System cycle timing Loves 200 ns
Read “L" pulse width LRDLRs @0 ns R
Read “H” pulse width LRDHES el ns
Read data output delay time RDoe . ns
o CL=15¢F _ 60 DB([15:0]
Data hold timing LrDas 0 ns

MNotice) All the timing reference is 10% and 90% of VDDIO.
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4-wire SPI:

CSB
tess R tesH
Al —\ki, ssEe it
seee
SCL |
S0l >< T
(VDD =28V, Ta=257)
ITEM SYMBOL | COMDITIOMN MIM MAX UMIT PORT
Serial clock cycle toves 200 ns
SCL “H" pulse width tsHw el ns SCL
SCL “L" pulse width bsLw a0 ns
Drata setup timing, tress 25 ns )
' S
Data hold timing toHs 25 ns
CSB-5CL timing s 25 ns )
_ CSB
C5B-hold timing tosH 25 ns
RS-5CL timing [res 25 ns )
_ RS
FS-haold timing ['RsH 15 ns

Notice ) All the timing reference is 10% and 90% of VDDIO.
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Example Initialization Sequence:

void OLED_Init_9696RGB(void)

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

oled_Command_9696RGB(0x01);
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x14);
oled_Data_9696RGB(0x01);

delay_ms(1);

oled_Command_9696RGB(0x14);
oled_Data_9696RGB(0x01);

delay_ms(1);

oled_Command_9696RGB(0x02);
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x0F);
oled_Data_9696RGB(0x40);

oled_Command_9696RGB(0x1A);
oled_Data_9696RGB(0x40);

oled_Command_9696RGB(0x30);
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x31);
oled_Data_9696RGB(0x5F);

oled_Command_9696RGB(0x32);
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x33);
oled_Data_9696RGB(0x5F);

oled_Command_9696RGB(0xE0);
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0xE1);
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0xE5);
oled_Data_9696RGB(0x80);

oled_Command_9696RGB(0x0D);
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x1D);
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x09);
oled_Data_9696RGB(0x00);

//Set SOFT_RESET

//Set STANDBY_ON_OFF

//Set STANDBY_ON_OFF

//Set DISP_ON_OFF

//Set ANALOG_CONTROL

//Set OSC_ADJUST

//Set DISPLAY_X1

//Set DISPLAY_X2

//Set DISPLAY_Y1

//Set DISPLAY_Y2

//Set RGB_IF

//Set RGB_POL

//Set DISPLAY_MODE_CONTROL

//Set CPU_IF

//Set MEMORY_WRITE/READ

//Set ROW_SCAN_DIRECTION
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oled_Command_9696RGB(0x13); //Set ROW_SCAN_MODE
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x40); //Set COLUMN_CURRENT_R
oled_Data_9696RGB(0x6E);

oled_Command_9696RGB(0x41); //Set COLUMN_CURRENT_G
oled_Data_9696RGB(0x4F);

oled_Command_9696RGB(0x42); //Set COLUMN_CURRENT B
oled_Data_9696RGB(0x77);

oled_Command_9696RGB(0x48); //Set ROW_OVERLAP
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x18); //Set DISCHARGE_TIME
oled_Data_9696RGB(0x01);

oled_Command_9696RGB(0x16); //Set PEAK_PULSE_DELAY
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x3A); //Set PEAK_PULSE_WIDTH_R
oled_Data_9696RGB(0x02);

oled_Command_9696RGB(0x3B); //Set PEAK_PULSE_WIDTH_G
oled_Data_9696RGB(0x02);

oled_Command_9696RGB(0x3C); //Set PEAK_PULSE_WIDTH_B
oled_Data_9696RGB(0x02);

oled_Command_9696RGB(0x3D); //Set PRECHARGE_CURRENT_R
oled_Data_9696RGB(0x14);

oled_Command_9696RGB(0x3E); //Set PRECHARGE_CURRENT_G
oled_Data_9696RGB(0x50);

oled_Command_9696RGB(Ox3F); //Set PRECHARGE_CURRENT_B
oled_Data_9696RGB(0x19);

oled_Command_9696RGB(0x17); //Set ROW_SCAN_ON/OFF
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x49); //Set SCAN_OFF_LEVEL
oled_Data_9696RGB(0x04);

oled_Clear_Screen(); //Clear Display

oled_Command_9696RGB(0x38); //Set DISPLAYSTART_X
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x39); //Set DISPLAYSTART_Y
oled_Data_9696RGB(0x00);

oled_Command_9696RGB(0x02); //Set DISP_ON_OFF
oled_Data_9696RGB(0x01);

delay_ms(100);
oled_Command_160128RGB(0x08);  //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, 240 Hrs. 2
storage temperature.
Low Temperature storage | Test the endurance of the display at low -40°C, 240 Hrs. 1,2
storage temperature.
High Temperature Test the endurance of the display by +70°C, 240 Hrs. 2
Operation applying electric stress (voltage & current)
at high temperature.
Low Temperature Test the endurance of the display by -40°C, 240 Hrs. 1,2
Operation applying electric stress (voltage & current)
at low temperature.
High Temperature / Test the endurance of the display by +60°C, 90% RH, 120 Hrs. 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 -40°C, 30 min -> 25°C,5 min ->
applying electric stress (voltage & current) | 70°C, 30 min =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

[15]



http://www.newhavendisplay.com/specs/precautions.pdf
http://www.newhavendisplay.com/index.php?main_page=terms

