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Product Specification

NHD-1.69-160128G

NHD- Newhaven Display
1.69- 1.69" Diagonal Size
160128- 160 x 128 Pixels
G- OLED Glass

Newhaven Display International, Inc.
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www.newhavendisplay.com
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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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Document Revision History

- 01/25/2019 Initial Release
1 04/20/2022 Updated the 6800 R/W timing descriptions ZP
2 04/12/2024 Added the Chromaticity Values in Optical Characteristics KL
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Mechanical Drawing

—— 39.9+0.2(Panel Size) ———
~—39.9+0.2(Cap Size) ————

1.6+0.1

0.5 38.9+0.3(Polarizer) — =
2.163 35.575(V.A)
3.163 33.575(A.A)
ok Il (19.95 )——=
B |
S28cz AA 169"
- %{}T  160(RGB)x 128
O O 9; O O |
ST2%8 9
o 1T
E%TT |
\
‘ |
“ | |
0
~ . |
1‘-—)'
i IR EEEE
LN
S| ) «| & _ W=0.35:0.03
P0.50x(35-1)=17+0.05
- 18402 — =
- - 3068:0] — =

1. Driver IC: SEPS525

2. Interface: 8-bit 6800/8080 Parallel, 3/4-wire SPI, 6-bit RGB

3. Power Requirement: 2.8V
4. Optical Features: Full Color, Anti-Glare, Full View

5. Recommended FFC Connector: 35pin 0.5mm pitch; Ex. Molex 54104-3431

32.68+0.2 ——

| Product Description: 1.69” 160x120 Graphic OLED

3+0.5(Stiffener)

0.3+0.03

0.8 Max

Newhaven Display

NHD-1.69-160128G
Date Code

\ Part Label (type/format may vary)

Pin Symbol
1 N.C. (GND)
2 VSDH
3 VDDH
4 VSSH
5 IREF
6 OSCA2
7 OSCAI
8 VDDIO
9 VSYNCO
10 VSYNC
11 HSYNC
12 DOTCLK
13 ENABLE
14 CPU
15 PS

16 D17

17 D16

18 D15

19 D14

20 D13

21 D12

22 D11

23 D10
24 D9

25 RS

26 CSB
27 RDB
28 WRB
29 RESETB
30 VSS

31 VDD
32 VSSH
33 VDDH
34 VSDH
35 N.C. (GND)

Standard Tolerance:
(Unless otherwise specified)

Linear: £0.3mm
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Drawing/Part Number: Revision:

NHD-1.69-160128G

Unless otherwise specified:
« Dimensions are in Millimeters

« Third Angle Projection @-g

Drawn By: K. Lewis

Approved By: K. Lewis

Drawn Date: 04/12/2024 Approved Date: 04/12/2024

This drawing is solely the property of Newhaven Display International, Inc.
The information it contains is not to be disclosed, reproduced or copied in
whole or part without written approval from Newhaven Display.
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Pin Description

DISPLAY

Pin No. Symbol External Connection | Function Description
1 GND Power Supply Ground
2 VspH Power Supply Ground
3 VboH 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 OSCA1-0OSCA2 - Oscillation adjustment. Connect a 5.1kQ resistor between these
two pins
8 Vbpio Power Supply Supply Voltage for Logic
9 NC - No Connect
10 Vsync 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 CSB 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. HIGH: Read. LOW: 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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Interface Selection

MPU Interface Pin Assignment Summary

EIM=1 (Default)

Int::'jfsace 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 | sbl | NC 0 0 0 0 0 0 | RS | csB | o 0 RESETB
9-bitgoso | 1 0 1 0 D8 | b7 | b6 | bs | D4 | D3 | D2 | D1 | DO | RS | CSB | RDB | WRB | RESETB
8-bit80s0 | 1 0 1 1 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | O | RS | CSB | RDB | WRB | RESETB
9-bit6800 | 1 1 1 0 D8 | b7 | b6 | bs | D4 | D3 | D2 | D1 | DO | RS | CsB E R/W | RESETB
8-bit6800 | 1 1 1 1 D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO | 0 | RS | csB E R/W | RESETB
EIM=0
Int::lfsace RIM1 | RIMO | D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | D9 | VSYNC | HSYNC | DOTCLK | ENABLE
6-bit RGB 1 0 D5 | D4 | D3 | D2 | 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” : VSS
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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 for Logic Vop - 2.6 2.8 33 \Y
Supply Voltage for I/O pins Vbpio - 1.6 2.8 Vop \Y
Supply Voltage for Display VboH - 13.5 14 14.5 \Y
Supply Current (Logic) lop Vop=2.8V - 2.5 3.5 mA
Supply Current (Display) loon Voon=14V, 50% ON - 14.9 18.6 mA
Voon=14V, 100% ON - 26.2 32.8 mA
Sleep mode Current Ipp, sLEep - - 4 10 MA
“H” Level input ViH - 0.8*Vopio - Vobio \%
“L” Level input Vi - Vss - 0.4 \Y
“H” Level output VoH - Vopio-0.4 - Vbpio \Y
“L” Level output VoL - Vss - 0.4 \Y
Optical Characteristics
ltem Symbol Condition Min. Typ. Max. Unit
Top QY+ 80 - - 0
Optimal Viewing | Bottom PY- 80 - - 0
Angles Left OX- i 80 - - 0
Right oX+ 80 - - 0
Contrast Ratio CR - - >10,000:1 - -
. Rise Tr - - 10 - us
Response Time Fall T § 10 § s
. Lv 50% Checkerboard 60 75 - cd/m?
Brightness
75 cd/m?, Tor =25°C, 50% 10,000 - - Hrs.
Lifetime - Checkerboard
60 cd/m?, Tor=25°C 50% 15,000 - - Hrs.
Checkerboard
Xr - 0.60 0.64 0.68 -
Red
Yr - 0.30 0.34 0.38 -
Green Xe - 0.27 0.31 0.35 -
Chromaticity Ya - 0.58 0.62 0.66 -
Blue Xs - 0.10 0.14 0.18 -
Ys - 0.12 0.16 0.20 -
. Xw - 0.26 0.30 0.34 -
White Y - 0.29 0.33 037 -

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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Timing Characteristics

6800-Series MCU Parallel Interface:__

[ Wride Tim ming |

fase " faus N
G5B >< X
R& I
RWE
(WRE) N, /
/L Lewms i\ teLwe | ~
: . - Y
[RDB)
Toss foes
DB[17:0]
loves _
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 100 ns
Write “L” pulse width LELwa 45 - ns E
Write “H” pulse width tEHWa 45 ns
Data se tup timing toss 40 ns
) - DB[17:0]
Data hold timing toHe 10 ns



{ Read Timming )

CSB

RS

tem

X

(RDE)

DB[17:0]

lepos

LeLae

tap s

ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Address hold timing Eats 10 ns CSB
Address setup timing tase ' 10 - ns RS
System cycle timing teves 200 ns
Read “L" pulse width tELRs - 90 - ns E
Read “H” pulse width tEHRs 90 ns
Read data output delay time tRDDG ] ns _
CL=15rF 0 70 DB[17:0]
Data hold timing trROHE ns
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INTERNATIONAL

8080-Series MCU Parallel Interface:

{ Write Timming )
lass Lepsz
CSB
RS
WRB ! —
Lwrrwe
\ . twrLwa - / * >
" tpes R " toes
- N
/ \
DB[17:0] {
\ vV
B loves -
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Address hold timing tans 5 ns CSB
Address setup timing tass 5 ns RS
System cycle timing toves 100 ns

Write “L" pul.'-;l: width twrLws - 45 - ns WEDB
Write “H" pulﬁe width twrHwWS 45 ns

Data setup timing toss 30 ns

_ - = DB[17:0]
Data hold timing toHs 10 ns



| Read Timming )
fazs tare
CSB
R3
RDB I
_‘\.\1 IroLRE . /? T N
"
- lapes |
DB[17:0] ‘_\
epss ?Z
- =1
lovce
ITEM SYMBOL | CONDITION | MIN | MAX UNIT FPORT
Address hold timing tans 5 ns C5B
Address setup timing Eass 5 ns RS
System cycle timing toves 200 ns
Read “L” pulse width tROLRS - an - ns RDBE
Read “H” pulse width troHRS an ns
Read data output delay time trRODS - ns
: CL=15,F 3] DB[17:0]
Data hold timing tRDHS 0 ns



4-wire SPI:

86—,

fcan

LE R § o i
RS N‘% —— 1 o
[,
{'*—ii‘*L. ..{; s Loz
" — : fercs ' i
s0s \ 4
8 /N T
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Serial clock cycle toves 100 ns
SCL “H" pulse width tsHw - 45 - ns SCL
SCL “L” pulse width tsLw 45 ns
Data setup timing toss 5 ns SDI
Data hold timing tokis 5 ns
C5B-5CL timing, tess 5 ns
o - - CSB
CSB-hold timing tcsH 5 ns
RS-SCL timing Trss 5 ns RS
RS-hold timing Trsh 5 ns




NTERNATIONAL
6-bit RGB:
fow
VSYNC —— "
HSYNG
e o
_ fdock i
DOTCLK—
T T LT | T LT LT
toLw
DTST »= HLW bs | ton +—r
ENABLE—— - e
DATA ) b4
j Valid datal R
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Dot clock cycle tocye 100 ns
Dot “H” pulse width tomHw - 50 - ns DOTCLK
Dot “L" pulse width toLw 50 ns
Data setup timi t 5
a up -lm-mg DS ) ) ns DATA
Data hold timing ton 5 ns
Vsyne pulse width tviw 1 DOTCLK | VSYNC
Hsync pulse width tHLW 1 DOTCLK HSYNC
Reset:
tew /
=
w .|
Resel
Internal status >< Reset _
ITEM SYMBOL | CONDITION MIN MAX UNIT PORT
Reset time tr 1.5 us
RESETB “L"” pulse width trw 5 us RESETB
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Example Initialization Sequence:

void OLED_nit_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);

oled_Command_160128RGB(0x10);

//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

//Set DRIVING_CURRENT_R



oled_Data_160128RGB(0x45);

oled_Command_160128RGB(0x11);
oled_Data_160128RGB(0x34);

oled_Command_160128RGB(0x12);
oled_Data_160128RGB(0x23);

oled_Command_160128RGB(0x08);
oled_Data_160128RGB(0x04);

oled_Command_160128RGB(0x09);
oled_Data_160128RGB(0x05);

oled_Command_160128RGB(0x0A);
oled_Data_160128RGB(0x05);

oled_Command_160128RGB(0x0B);
oled_Data_160128RGB(0x9D);

oled_Command_160128RGB(0x0C);
oled_Data_160128RGB(0x8C);

oled_Command_160128RGB(0x0D);
oled_Data_160128RGB(0x57);

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);
}
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//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

16
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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 +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

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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