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Product Specification

NHD-1.69-160128UGC3

NHD- Newhaven Display
1.69- 1.69" Diagonal Size
160128- 160 x 128 Pixels
UG- Model

C- Full Color

3- 3V Power Supply

Newhaven Display International, Inc.
2661 Galvin Court, Elgin, IL 60124 USA

Ph: 847.844.8795 | Fx: 847.844.8796
www.newhavendisplay.com

RoHS

Compliant
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Additional Resources

> Support Forum: https://support.newhavendisplay.com/hc/en-us/community/topics

GitHub: https://github.com/newhavendisplay

Example Code: https://support.newhavendisplay.com/hc/en-us/categories/4409527834135-Example-Code/

Knowledge Center: https://www.newhavendisplay.com/knowledge center.html

Quality Center: hitps://www.newhavendisplay.com/quality center.html

Precautions for using LCDs/LCMs: https://www.newhavendisplay.com/specs/precautions.pdf

YV V. V V V V

Warranty / Terms & Conditions: https://www.newhavendisplay.com/terms.html
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Interface Description

Parallel Interface:

Pin No. Symbol External Connection | Function Description

1 GND Power Supply Ground

2 Vop Power Supply Supply Voltage for OLED and logic.

3 NC - No Connect

4 D/C MPU Register select signal. D/C=0: Command, D/C=1: Data

5 R/W or /WR MPU 6800-interface:
Read/Write select signal, R/W=1: Read R/W: =0: Write
8080-interface:
Active LOW Write signal.

6 E or /RD MPU 6800-interface:
Operation enable signal. Falling edge triggered.
8080-interface:
Active LOW Read signal.

7-14 DB10-DB17 MPU 8-bit Bi-directional data bus lines.

15 GND Power Supply Ground

16 /RES MPU Active LOW Reset signal.

17 /CS MPU Active LOW Chip Select signal.

18 GND Power Supply Ground

19 PS MPU Parallel/Serial select. HIGH: Parallel. LOW: Serial

20 CPU MPU Interface select. HIGH: 6800 interface. LOW: 8080 interface

Serial Interface:

Pin No. Symbol External Connection | Function Description

1 GND Power Supply Ground

2 Vbp Power Supply Supply Voltage for OLED and logic.

3 NC - No Connect

4 D/C MPU Register select signal. D/C=0: Command, D/C=1: Data
5-6 VSS Power Supply Ground
7-12 GND Power Supply Ground

13 SDI MPU Serial Data Input signal.

14 SCL MPU Serial Clock signal.

15 GND Power Supply Ground

16 /RES MPU Active LOW Reset signal.

17 /CS MPU Active LOW Chip Select signal.

18 GND Power Supply Ground

19 PS MPU Parallel/Serial select. HIGH: Parallel. LOW: Serial

20 CPU MPU Interface select. HIGH: 6800 interface. LOW: 8080 interface

MPU Interface Pin Assignment Summary

Bus Data/Command Interface Control Signals
Interface | D17 | D16 | D15 | D14 | D13 | p12 [ D11 | D10 | E [R/W [ /cs| D/c /RES
8-bit 6800 D[17:10] E | R/W [ /cs D/C /RES
8-bit 8080 D[17:10] /RD | /WR | /cs D/C /RES
4-wire SPI | scL | spI | Tie LOW /CS D/C /RES




NHD-1.69-168128UGC3
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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 °C
Supply Voltage Vop - 2.7 2.8 33 \Y
Supply Current (logic) lop - 6 12 mA

- Vpp=2.8V

Supply Current (display) lcc Top= 25°C - 180 330 mA
Sleep Mode Current Ioo+lcc_steep - 0.5 1 mA
“H” Level input Viy 0.8 *Vop - Voo v
“L” Level input \in GND - 0.4 \Y
“H” Level output Von Vop-0.4 - Vop Y
“L” Level output VoL GND - 0.4 \Y

Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
. Top QY+ 80 - - 0
\?iztvlvr?nagl Bottom ®Y- i 80 - - 0
Angles Left OX- 80 - - 0
Right X+ 80 - - 0
Contrast Ratio CR - - 2000:1 - -
. Rise Tr o - 10 - s
Response Time Fall Te Tor=25°C - 10 - s
Brightness Lv 50% Checkerboard 70 90 - cd/m?
Lifetime - 90 cd/m?, Tor =25°C, | 10,000 - - 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: https://support.newhavendisplay.com/hc/en-us/articles/4414438201751-SEPS525
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Table of Commands

AY
L

ADDR W v Bs BS =7 iz} m2 81 B0 Description Defalt
0Ch R DX7 IDXE DX D4 D3 DX X1 IDXD INDEX 00h
0ih R HC e Hv SWAP FD [eis] DL DCO STATUS_FD Clh
0%h RW SELEXP SELRES = = = = SELCLE OSCDSE | OSC_CTL Clh
S0h W = E - = = = = IREF IREF 00h
03h RW FR3 FR2 TR1 TRO DER3 DER2 DFR1 DERD CLOCK,_DIV 30h
04h RW = = = = = RC OsCPs Ps REDUCE_CURRENT 00h
05h W = = = = = = = SEN SOFT_RST 00h
0gh RW PREM = = = = = = DON DISF_ON_CFF 00h
05h RW = = = = FTRZ FIRZ FTRL FTED FRECHARGCE_TIME R 00h
0sh RW = - = = PGS PTG2 PTGL PTCD PRECHARGE_TIME G 00h
04h RW = = = 0 PTE3 FTE2 FTEI PTEO FRECHARGE_TIME B 00h
0Bk RW PCE7 PCRS PCRS PCR2 PCE3 PCR2 PCE1 PCRD FRECHARGE_CURFENT R 00h
0Ch W POCT PCCs PCES POC4 PCG2 POC2 PCGL PCGO PRECHARGCE_CURRENT G 00k
Dh RW PCE? FCES PCES PCE4 PCES PCEZ PCEL PCED FRECHARCE_CURRENT_E 00h
10h RW DCF7 DCRE DCES DCR4 DCES3 DCR2 DCER1 DCRO DRIVING_CUREENT R 00h
11h RW DCCT DCGS DCGS DCG4 DOoG3 DCG2 DCGl DCGa DRIVING_CUREENT G 00h
17 RW DCE7 DCEBs DCEs DCB4 DCE3 DCE2 DCBL DCEO DRIVING_CUREENT_B 00h
13h RW SWAP o RD D = PT DCL DCo DISPLAY MODE_SET 00h
14h RW = = RIM1 RIMD = = = EM RGE_IF 11h
1%h RW RES RES ENP DOP VEYOEN RES FES RES RGE_FOL 00h
18h RW = DEMI DEMD TRI = HC Vi HV MEMORY_WRITE_MODE 0gh
17h RW MX1_T MXLE MX1_S MX1 4 MK1_3 MIK1_2 M1 _1 MX10 MIX1_ADDR 00h
1Eh RW MX2 T M2 6 MXZS MK2 4 M2 _3 M2 2 M1 MXZ0 MIX2_ADDR SFh
15h RW Y17 MY1 6 MY1S WY1 4 MY13 AI¥1_2 MY _1 MY10 MY1_ADDR 00h
14n RW MYZ T MYZ 6 MYZS M2 4 MY2_3 MY¥2 2 MY2_1 MYZ0 MY2_ADDE 7ER
2h W MACT MACE MACS MACE MACS MAC2 MACL MACD MEMORY_ACCESS POINTER X 00k
?1h RW MART MARS MARS MARL MARS MARZ MAR1 MARD MEMORY_ACCESS POINTER Y 00h
2%h DDRAM[17-0] DDRAM DATA_ACCESS_FORT
S0h BW ICANMAT IGAMM AL IGAMNAS ICAMNLAL IGANMMAS ICANDAZ IGAMDAL IGANMMAD GRAY _SCALE _TABLE INDEX 00h
5ih W DCANDMAT DCANDMAL DCAMDIAS DoAMDMAL DCANBLAT DCANMAT DoAMMAL DCAMDIAD GRAY _SCALE _TABLE DATA
2h BW DUTY? DUTYS DUTYS DUTY4 DUTY3 DUTY2 DUTY1 DUTY0 DUTY 7Fn
2%h W DELT DELs DSLS DEL4 DeL3 DLz DELL DSLO DEL 00h
2ER BW FACT FACS FACS EACE FACS FACZ FACI EACO D1_DDRAM FAC 00h
IFh RW TART FARS FARS EAR4 FAR3 TARZ FAR1 EARD D1_DDRAM FAR 00h
51h BW SACT SACS SACS SACE SAC3 SAC2 SACI SACO D2_DDRAM SAC 00h
3 W SART SARS SARS SARZ SAR3 SARZ SAR1 SARD D2_DDRAM SAR. 00h
3%h W EX17 EX1_6 EX15 EX14 ™13 X2 11 EX10 SCR1_FX1 00h
34h RW FXZ 7 EX1 6 EX1 5 FX2. 4 23 FX2 2 Fxz.1 EX20 SCRI_FXZ %Fn
3Eh W FY1 7 FYl 6 F¥1 5 rYl 4 Y13 Yl 2 Y1l FY10 SCR1_FY1 00h
£ BW FY2 7 FY1 6 FY1 5 FY2. 4 Y213 F¥22 FYz.1 FY20 SCRI_FYZ 7Fh
37h RW SX1.7 =X16 13 514 SX1.3 =X1.2 SX11 SX10 SCR2_5X1 00h
35h BW sx2.7 X2 6 =23 224 X2 3 sx2.2 SX2.1 2.0 SCR2_SXZ %Fh
35h W SY17 Y16 ¥1 5 SY1 4 SY13 S¥12 S¥11 Y10 SCR2_5Y1 00h
34Rn RW S¥27 vI 6 S¥25 S¥2.4 S¥23 S¥2.2 S¥21 Y20 SCR2_SY2 7Fh
3BR RW = S5AL SSAD = ssC1 800 = seM SCREEN_SAVER_CONTEROL 00h
3Ch BW S5T7 S5T6 SETS SET4 55T2 55T2 SET1 ST 55 _SLEEP TIMER. 00h
3D RW = = SMEL SMED = = SMF1 SMEFD SCREEN_SAVER_MODE 00h
3ER BW FSUT? FSUTS FSUTS FSLIT4 FELIT3 FEUTZ2 FEUTI FSUTO 55 SCR1_FU 00h
IFh RW = = = = FEMS3 FEMEZ FEMEL FEMED 55 SCRI_MXY 00h
40h W SSUTT S5UT8 S5UTS S5LT4 SSUTS SSUT2 SSUTL S5O 55 SCR2_FU 00h
41h RW SEMET SEMES SEMES SEME4 S5MS3 SEME2 SEMs1 SEMED 55_SCRZ_MXY 00h
47h W = = SEMM SEMDO = = = = MOVING_DIRECTION 00h
47h W I5X1_7 EX16 ISX15 I=X14 I5X1_3 I5X1_2 =X1_1 I=X1_0 55 SCRZ_SX1 00h
4ch W 5%2 7 =X & =%2 5 52 4 153 3 5%3 2 5x3 1 152 0 55 SCR2 X2 00h
45h BW I5Y1_7 Y16 I5¥15 15Y1_4 I5¥1_3 I5Y1_2 =v1_1 I5¥1_0 55 SCRZ_SY1 00h
44n RW 152 7 ISYZ 6 I5¥2 5 15Y2 4 I5¥2 3 152 2 I5v2 1 15¥2_0 55 SCRZ SY2 00h




Timing Characteristics

6800-Series MCU Parallel Interface:

[ Write Timming )

tass

tans

cse ><
RS

RWB

(WRE) “\

/: terwe teLws | -
(RDE)
toss tous |
DB[17:0]

ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Address hold timing tams 5 ns CSB
Address setup timing tass 5 ns RS

System cvcle timing teves 100 ns
Write “L" pulse width teLws 45 ns E
Write “H" pulse width terws 45 ns
Data setup timing toss 40 ns
. DEB[17:0]
Data hold timing toms 10 ns




{ Read Timming )

tese

CSB ><L
RS =

RWB
(WRB)
- S
/, — __l . tzLrs |
E —
(RDEB)
troHs
DB[17:0]
troos
tovee
ITEM SYMEBOL | CONDITION MIMN MAX UNIT FORET
Address hold timing tans 10 ns CSB
Address setup timing tass 10 ns RS
System cvcle timing toves 200 ns
Read “L" pulse width teLrs - S0 - ns E
Read “H" pulse width tEHERS 90 ns
Read data output delay time teoDs ns
o CL=15+F 0 70 DB[17:0]
Data hold timing trOHS s
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8080-Series MCU Parallel Interface:

( Write Timming )
tass tans
CSB
RS
WRB =
twrrwe
\ twrLwe / >
M - h——
/ N
DB[17-0] <
f_ v
’ toves |
ITEM SYMBOL | CONDITION | MIN MAX UNIT FPORT
Address hold timing tass 5 ns CSB
Address setup timing tass 5 ns R5
System cycle timing tcves 100 ns
Write “L” pulse width twrLws 45 - ns WEEB
Write “H" pulse width twrHWS 45 ns
Data setup timing toss 30 ns
- DB[17:0]
Data hold timing toes 10 1ns




AL
( Read Timming )
tase tarz
C3B
RS
RDB
_\.\= taoLre =J ‘— frosas N
A i
- [
- fRows
i
DE[17:0] Z
tross 7
- l
’ feves |
ITEM SYMBOL | CONDITION | MIN | MAX UNIT FPORT
Address hold timing tans 5 ns CSB
Address setup timing tass 5 ns RS
System cvcle timing toves 200 ns
Read “L" pulse width trOLRS - 90 - ns RDB
Read “H" pulse width trOHRS 90 ns
Read data output delay time troDs - ns
o CL=15,F 60 DB[17:0]
Data hold timing trDHE 0 ns




AL
4-wire SPI:
csh
e ssse .ﬁ;‘/_
I
RS = sese .Lif
(=20 sz
|, ten f YT L Lz
sCL = e - o —
i85 fowz |
- X "
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Serial clock cycle teves 100 ns
SCL “H” pulse width tspw - 45 - ns SCL
SCL “L" pulse width tsLw 45 ns
Data setup timing toss 3 ns DI
Data hold timing toes 5 ns
CS5B-5CL timi te 3 ns
ming 55 ] ] CsB
C5B-hold timing tese 5 ns
RS-5CL timing Trss 5 ns RS
RS-hold timing Trs 5 ns
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Example Initialization Sequence:

void oled_Data_160128RGB(unsigned char Data)

{

GPIO_ResetBits(GPIOC, CS1);
GPIO_SetBits(GPIOC, RS);
GPIO_Write(GPIOB, Data);
GPIO_ResetBits(GPIOC, RW);
GPIO_SetBits(GPIOC, E1);
GPIO_ResetBits(GPIOC, E1);

}

void oled_Command_160128RGB(unsigned char Data)

{
GPIO_ResetBits(GPIOC, CS1);

GPIO_ResetBits(GPIOC, RS);
GPIO_Write(GPIOB, Data);
GPIO_ResetBits(GPIOC, RW);
GPIO_SetBits(GPIOC, E1);
GPIO_ResetBits(GPIOC, E1);
}

void OLED_Init_160128RGB(void)
{

inti,j;

GPIO_ResetBits(GPIOC, RES);
graphic_delay(500000);
GPIO_SetBits(GPIOC, RES);
graphic_delay(500000);

oled_Command_160128RGB(0x04);// Set Normal Driving Current
oled_Data_160128RGB(0x03);// Disable Oscillator Power Down

graphic_delay(2000);
oled_Command_160128RGB(0x04);
oled_Data_160128RGB(0x00);
graphic_delay(2000);

oled_Command_160128RGB(0x3B);
oled_Data_160128RGB(0x00);

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

oled_Command_160128RGB(0x03);
oled_Data_160128RGB(0x90);

oled_Command_160128RGB(0x80);

// Enable Power Save Mode
// Set Normal Driving Current
// Disable Oscillator Power Down

// Set EXPORT1 Pin at Internal Clock

// Oscillator operates with external resister.

// Internal Oscillator On

// Set Frame Rate as 120Hz

13
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oled_Data_160128RGB(0x01); // Set Reference Voltage Controlled by External Resister

oled_Command_160128RGB(0x08);// Set Pre-Charge Time of Red
oled_Data_160128RGB(0x04);
oled_Command_160128RGB(0x09);// Set Pre-Charge Time of Green
oled_Data_160128RGB(0x05);
oled_Command_160128RGB(0x0A);// Set Pre-Charge Time of Blue
oled_Data_160128RGB(0x05);

oled_Command_160128RGB(0x0B);// Set Pre-Charge Current of Red
oled_Data_160128RGB(0x9D);

oled_Command_160128RGB(0x0C);// Set Pre-Charge Current of Green
oled_Data_160128RGB(0x8C);

oled_Command_160128RGB(0x0D);// Set Pre-Charge Current of Blue
oled_Data_160128RGB(0x57);

oled_Command_160128RGB(0x10);// Set Driving Current of Red
oled Data_160128RGB(0x56);
oled_Command_160128RGB(0x11);// Set Driving Current of Green
oled_Data_160128RGB(0x4D);
oled_Command_160128RGB(0x12);// Set Driving Current of Blue
oled Data_160128RGB(0x46);

oled_Command_160128RGB(0x13);
oled_Data_160128RGB(0xa0); // Set Color Sequence

oled_Command_160128RGB(0x14);

oled_Data_160128RGB(0x01); // Set MCU Interface Mode
oled_Command_160128RGB(0x16);

oled_Data_160128RGB(0x76);

oled_Command_160128RGB(0x20);

oled_Data_160128RGB(0x00); // Shift Mapping RAM Counter
oled_Command_160128RGB(0x21);
oled_Data_160128RGB(0x00); // Shift Mapping RAM Counter

oled_Command_160128RGB(0x28);
oled_Data_160128RGB(0x7F); // 1/128 Duty (OxOF~0x7F)

oled_Command_160128RGB(0x29);
oled_Data_160128RGB(0x00); // Set Mapping RAM Display Start Line (0x00~0x7F)

oled_Command_160128RGB(0x06);

oled_Data_160128RGB(0x01); // Display On (0x00/0x01)
oled_Command_160128RGB(0x05); // Disable Power Save Mode
oled_Data_160128RGB(0x00); // Set All Internal Register Value as Normal Mode

oled_Command_160128RGB(0x15);
oled_Data_160128RGB(0x00); // Set RGB Interface Polarity as Active Low

14
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int oled_160128RGB(void)

{

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(0x22);

for (i=0;i<20480;i++)

{

oled_Data_160128RGB(red);
oled_Data_160128RGB(green);
oled_Data_160128RGB(blue);

/*if(image==screenSaverRequired){

//First Screen
oled_Command_160128RGB(0x2E);
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x2F);
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x33);
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x34);
oled_Data_160128RGB(0x9F);
oled_Command_160128RGB(0x35);
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x36);
oled_Data_160128RGB(0x36);

//set column start address

//set column end address

//set row start address

//set row end address

//write to RAM command

//for each 24-bit pixel...160*128=20480

//screen saver example--!

//first screen horizontal address

//

//first screen vertical address

//

//first screen start column

//

//first screen end column

//

//first screen start row

//

//first screen end row

//

//Second_Screen(0x00,0x9F,0x3C,0x7F,0x20,0x7F,0x3C,0x5F);

oled_Command_160128RGB(0x31);
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x32);
oled_Data_160128RGB(0x37);
oled_Command_160128RGB(0x37);
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x38);
oled_Data_160128RGB(0x9F);
oled_Command_160128RGB(0x39);

//second screen horizontal address

/!

//second screen vertical address

/!

//second screen start column

/!

//second screen end column

//

//second screen start row
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oled_Data_160128RGB(0x37); //
oled_Command_160128RGB(0x3A); //second screen end row
oled_Data_160128RGB(0x7F); //
oled_Command_160128RGB(0x47); //second screen box start column
oled_Data_160128RGB(0x60); //
oled_Command_160128RGB(0x48); //second screen box end column
oled_Data_160128RGB(0x7F); //
oled_Command_160128RGB(0x49); //second screen box start row
oled_Data_160128RGB(0x37); //
oled_Command_160128RGB(0x4A); //second screen box end row
oled_Data_160128RGB(0x37); //

oled_Command_160128RGB(0x3E);//first screen update timer
oled_Data_160128RGB(0x04);
oled_Command_160128RGB(0x3F);//horizontal step

oled Data_160128RGB(0x01);
oled_Command_160128RGB(0x40);//second screen update timer
oled Data_160128RGB(0x01);
oled_Command_160128RGB(0x41);//second screen vertical and horizontal step
oled Data_160128RGB(0x11);
oled_Command_160128RGB(0x42);//moving direction
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x3C);//sleep timer
oled_Data_160128RGB(0xF0);
oled_Command_160128RGB(0x3D);//Screen saver mode
oled_Data_160128RGB(0x01);
oled_Command_160128RGB(0x13);
oled_Data_160128RGB(0xa4);
oled_Command_160128RGB(0x3B);//Screen saver control
oled_Data_160128RGB(0x0D);

H*/

[*else { //Screen Saver example #2--!
oled_Command_160128RGB(0x2E); //First Screen  First_Screen(0x00,0x9F,0x00,0x7F);
oled_Data_160128RGB(0x00); //
oled_Command_160128RGB(0x2F); //
oled_Data_160128RGB(0x00); //
oled_Command_160128RGB(0x33); //
oled_Data_160128RGB(0x00); //
oled_Command_160128RGB(0x34); //
oled_Data_160128RGB(0x9F); //
oled_Command_160128RGB(0x35); //
oled_Data_160128RGB(0x00); //
oled_Command_160128RGB(0x36); //
oled_Data_160128RGB(0x7F); //

oled_Command_160128RGB(0x13);
oled_Data_160128RGB(0xa0);
//Screen_Saver_(full screen to the right)
oled_Command_160128RGB(0x3E);//Screen saver
oled_Data_160128RGB(0x01);
oled_Command_160128RGB(0x3F);//Screen saver
oled_Data_160128RGB(0x01);
oled_Command_160128RGB(0x40);//Screen saver
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oled_Data_160128RGB(0x01);
oled_Command_160128RGB(0x41);//Screen saver
oled_Data_160128RGB(0x01);
oled_Command_160128RGB(0x42);//Screen saver
oled_Data_160128RGB(0x10);
oled_Command_160128RGB(0x3C);//Screen saver timer
oled_Data_160128RGB(0x80);
oled_Command_160128RGB(0x3D);//Screen saver timer
oled_Data_160128RGB(0x32);
oled_Command_160128RGB(0x3B);//Screen saver
oled_Data_160128RGB(0x05);

¥/

/* //turn off screen saver example --!
oled_Command_160128RGB(0x3D);//Screen saver timer
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x3C);//Screen saver timer
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x3B);//Screen saver
oled_Data_160128RGB(0x00);
oled_Command_160128RGB(0x42);//Screen saver
oled_Data_160128RGB(0x00);
*

/

}return 1;}

T
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Quality Information

applying atmospheric pressure to simulate
transportation by air.

Test Item Content of Test Test Condition Note
High Temperature storage | Test the endurance of the display at high +80°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 -30°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 For 100 cycles
temperatures.
Vibration test Test the endurance of the display by 10-22Hz, 1.5mm 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

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
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