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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

vV V ¥V YV VYV V

Warranty / Terms & Conditions: https://www.newhavendisplay.com/terms.html
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Product Description: 1.69” 160x128 Color OLED o= NEWHAVEN DISPLAY
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Pin Description

Pin No. Symbol External Connection | Function Description
1 NC - No Connect
2 VLSS Power Supply Ground
3 VSL - Voltage for Low Level SEG Signal
4 VCOMH - Voltage for High Level COM Signal
5 VCC Power Supply Supply Voltage for OLED Panel (+14V)
6-13 D7-D0O MPU Parallel Interface:
8-bit Bi-directional data bus
Serial Interface:
DO - Synchronous Clock signal (SCLK)
D1 - Serial Data Input signal (SDIN) - connect together with D2
I2C Interface:
DO - Synchronous Clock signal (SCL)
D1 - Serial Data Input signal (SDAIN)
D2 - Serial Data Output signal (SDAOUT)
14 E MPU 6800 mode: Enable signal. Falling edge triggered
RD# 8080 mode: Active LOW Read signal
15 R/Wi# MPU 6800 mode: Read/Write signal. HIGH: Read, LOW: Write
WR# 8080 mode: Active LOW Write signal
16 BS1 MPU MPU Interface Select signal
17 BS2 MPU MPU Interface Select signal
18 CS# MPU Active LOW Chip Select signal
19 D/CH# MPU Data/Command Control signal. HIGH: Data, LOW: Command
20 RES# MPU Active LOW Reset signal
21 FR MPU RAM write synchronization signal (No Connect if not used)
22 VDD Power Supply Supply Voltage for Core Logic Circuit (+3V)
23 VSS Power Supply Ground
24 IREF - Current for SEG Brightness
25 VCC Power Supply Supply Voltage for OLED Panel (+14V)
26 VP - Voltage for SEG pre-charge
27 VCOMH - Voltage for High Level COM signal
28 VSL - Voltage for Low Level SEG signal
29 VLSS Power Supply Ground
30 NC - No Connect

Recommended display connector: 30pin 0.5mm pitch top contact FFC connector (Molex 52435-3072 or equivalent)

Interface Selection

MPU Interface Pin Selections and Assignment Summary

6800 Parallel | 8080 Parallel 4-Wire SPI I’C
BS1 0 1 0 1
BS2 1 1 0 0
Bus Data/Command Interface Control Signals
Interface | D7 | D6 | D5 | p4 | D3 | D2 | D1 DO E R/W# | cs# | D/c# | RES#
8-bit 6800 D[7:0] E R/Wit CS# D/C# RES#
8-bit 8080 D[7:0] RD# WR# CS# D/C# RES#
4-Wire SPI Tie Low SDIN SCLK Tie Low CS# D/C# RES#
12C Tie Low | SDAout | SDAN SCL Tie Low SAO RES#

I2C Interface: SDAn and SDAour are tied together and serve as SDA. The SDAw pin must be connected to act as SDA. The SDAour pin

may be disconnected. When SDAour pin is disconnected, the acknowledgement signal will be ignored in the 12C-bus.
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Wiring Diagram

6800 Parallel Interface

8-bit 68080 Parallel Interface
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4-Wire SPI Interface

NEWHAVEN DISPLAY

4-UWire SPI Interface
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Electrical Characteristics

Item Symbol Condition Min Typ. Max. Unit
Operating Temperature Range Tor Absolute Max -40 - +70 °C
Storage Temperature Range Tst Absolute Max -40 - +85 °c
Supply Voltage for Logic Voo - 1.65 3.3 3.5 \Y
Supply Voltage for Display Vce - 13.5 14 14.5 \Y
Supply Current (Logic) Ioo - - 840 930 HA
Supply Current (Display) lec Voon=14V, 50% ON - 26.4 33.0 mA
Vpon=14V, 100% ON - 44.6 55.8 mA
Sleep mode Current Iop, steep - - - 10 HA
“H” Level input Vin - 0.8*Vop - Voo v
“L” Level input Vi - Vss - 0.2*Vop \Y
“H” Level output VoH - 0.9*Vop - Vbp \Y
“L” Level output Vou - Vss - 0.1*Vop \Y
Optical Characteristics
Iltem Symbol Condition Min. Typ. Max. Unit
Top QY+ - 85 - 0
Optimal Viewing | Bottom ®Y- - 85 - 0
Angles Left OX- i - 85 - 0
Right OX+ - 85 - 0
Contrast Ratio CR - - >10,000:1 - -
. Rise Tr - 10 - us
Response Time Fall T - 10 - s
Brightness Lv - 80 100 - cd/m?
Lifetime i 80cd/m?, Top =25°C, 50% 21,000 - - Hrs.
Checkerboard
Red Xr - 0.62 0.66 0.70 -
Yr - 0.28 0.32 0.36 -
Green Xe - 0.24 0.28 0.32 -
Chromaticity Ya - 0.60 0.64 0.68 -
Blue X8 - 0.10 0.14 0.18 -
Ys - 0.16 0.21 0.26 -
. Xw - 0.26 0.30 0.34 -
White Y - 0.29 0.33 0.37 -

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 SSD1333 Controller: https://support.newhavendisplay.com/hc/en-us/articles/11256414111767-SSD1333



https://support.newhavendisplay.com/hc/en-us/articles/11256414111767-SSD1333

Timing Characteristics

6800-Series MCU Parallel Interface:

Symbol | Parameter Min Tvp Max | Unit
tevelE Clock Cycle Time (write) 300 - - ns
tas Address Setup Time 24 - - ns
tag Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
torw Write Data Hold Time 20 - - ns
tosR. Read Data Hold Time 20 - - ns
tom Output Disable Time - - 70 ns
tace Access Time - - 180 | ns
PW. Chip Select Low Pulse Width (read) 160 ns
L Chip Select Low Pulse Width (write) 60 } }
PW Chip Select High Pulse Width (read) 60 . . ns
©E | Chip Select High Pulse Width (write) 60

tr Rize Time - - 15 ns
te Fall Time - - 15 ns

D/C# >< ><

T X

= A
E / :\
_
< teveLe >
« PW < PWesn
CS# -3 CiL L >
te > tonw
>« tpsw
D[15-:0]™ Valid Data
(WRITE) ?
tacc ) {DHR >
D[15:0]1 4
(READ) Valid Data

Note
1 twhen 8 bit used: D[7:0] instead; when 16 bit used: D[15:0] mstead.
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INTERNATIONAL

$

8080-Series MCU Parallel Interface:

Symbol Parameter Min | Tyvp Max | Unit
tCYCLE Clock Cycle Time (write) 300 - - ns
tas Address Setup Time 10 - - ns
tan Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 _ N s
toEw Write Data Hold Time 20 - - ns
touR Read Data Hold Time 20 - - ns
ton Output Disable Time - - 46 ns
tace Access Time - - 180 ns
trwir Fead Low Time 160 - - ns
towLw Write Low Time 50 - R ns
towHER Read High Time 60 - - ns
towHW Write High Time 60 - - ns
ji:d Rise Time - - 15 ns
tF Fall Time - - 15 ns
tes Chip select setup time 0 - - ns
tesH Chip select hold time to read signal 0 - - ns
tesF Chip select hold time 20 - - ns

Write cycle
CS#
les Lo
D/C# E‘
K
d tA: - tAH
4 i i
»uil 5| lvae
WE# ) topw . ]‘: b 3
[ 1A !
< lomuy|
D[15:0] (¥ £
\
Read cycle
Cs# i
log
r A
D/C# K:
7
|+ bus > Ll t*"“::
> | e tovore .
RD# ﬁ: b > /E: toym .: \‘,_
X £
.-t.ﬁ.f"l.’" B ‘EDHE_
D[15:0] D / JW//@
* v,
ton
Note

) when 8 bit used: D[7:0] instead: when 16 bit used: [15:0] instead.



4-wire SPI:
Symbol | Parameter Min | Typ | Max | Unit
tevele Clock Cycle Time 100 - - | ng
tas Address Setup Time 15 - - | ns
tam Address Hold Time 42 - - ns
tess Chip Select Setup Time 20 - - | ns
tesg Chip Select Hold Time 20 - - ns
tpsw Write Data Setup Time 15 - - | ng
toEw Write Data Hold Time 25 - - ns
terxr Clock Low Time 30 - - ns
terxn Clock High Time 30 - - ns
tr Rise Time - - 15 | ns
ty Fall Time - - 15 | ns

Ccs# X
teyele ¥
toigL toLx
- 3
SCLKDO) /| NG
t[:' d tR
tf— —_— —

L tpzw . tomw

SDIN(D1) >¢ Valid Data

Csz \ /_

SCLE(DO) I | 1

SDIN(D1) —<D?><D6><D5><D4><D3>< D2>< DIXDDF

E

]
[
14
o
h
=+
0
£
n
"\'




Symbol | Parameter Min Typ Max | Unit
teyela Clock Cycle Time 25 - - us
tHSTART Start condition Hold Time 0.6 - - us
tmo Data Hold Time (for “SDA our” pin) 0 - - ns
Data Hold Time (for “SDA 1" pin) 300 - - s
tsp Data Setup Time 100 - - ns
tegragr | Otart condmun Setup Time (Only relevant for a repeated 0.6 B} B} us
Start condition)
tssTop Stop condition Setup Time 0.6 - - us
tr Rise Time for data and clock pin - - 300 ns
tr Fall Time for data and clock pin - - 300 1ns
tore Idle Time before a new transmission can start 1.3 - - us
Figure 9-5 : I’C interface Timing characteristics
i % £ e O
—f & oL
THSTART i tsp ISSTART tssTOR
SCL _1\_/_\ --------------
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Table of Commands

[Fundamental Command Table

D/C#| Hex (D7|(D6|D5|D4 (D3 (D2 (D1 (D0 Command Description
0 15 Opoporipop1)o]l A[T7:0]: Start Address. [reset=0]
I |A[T0] A7 | As | As | A4 [As | A2 | A1 | Ao | SetColumn [B[7:0]: End Address. [reset=175d]
1 [B[7:0] |B7|Bs|B:;|Bs|B:|B:|B1|Bo| Address [Ranges from0to 175
0 5 0111010l A[T7:0]: Start Address. [reset=0]
I |A[TO] A7 | As | As | A4 [As | A | A1 | Ao | SetRow  [B[7:0]: End Address. [reset=175d]
1 [B[7:0] |B7|Bs|B:;|B:|B:|B:|B1|Bo Address  [Ranges from Oto 175
0 5 joj1({oj1 11|00 Write RAM [Enable MCTU to write Data into RAM
Command
0 5D joj1f{oj1j1(1]|0f1 Read RAM [Enable MCTU to read Data from RAM
Command
0 AD 1loflt1lololololo A[0]=0b, Horizontal address increment [reset]
1 :ﬂL[-.'rG] An A—G A ‘.J_LI. 4‘5[3 A,] -ldll A—E‘ JﬂL[G]=1b Vertical address increment
A[1]=0b, Column address 0 1s mapped to SEGD [reset]
A[1]=1b, Colummn address 175 is mapped to SEGO
A[2]=0b, Color sequence: A =+ B = C [reset]
A[2]=1b, Color sequence is swapped: C 2B 2> A
A[3]=0b, Reserved [reset]
A[3]=1D, Reserved
Set Re-map/ |A[4]=0b, Scan from COMO to COM[IN -1] [reset]
Color Depth  |A[4]=1b, Scan from COM[N-1] to COMO. Where N 1s the
(Display F.AM Multiplex ratio.
to Panel)

A[5]=0b, Disable COM Split Odd Even
A[5]=1b, Enable COM Split Odd Even [reset]

IA[7:6] Set Color Depth,

00b: 256color

01b: 65k color [reset]

10b: 262k color

11t Pseudo 262k color, 16-bit format 2

Befer to Product Preview Table 6-7 for details

12
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[
Fundamental Command Table
D/IC#| Hex (D7|D6|D5(D4|D3|D2(D1|D0| Command Description
0 Al 10100001 _ Set vertical scroll by EAM from 0175, [reset=00h]
1| A7:0] | Ar | As | As | Ax | As | A0 | A | Ay | SCtDIPLY
Sl i il Il Rl il el il Start Line
0 A2 1lol1lolololillo Set vertical scroll by Bow from 0-175. [reset=00h]
. B . . Set Display
A[T0] | A7 | As | Az | A | Az | A [ A1 | Ao Offset
0 |JA4=AT| 1 (0|1 [0|0 |1 |3 |X A4h: All OFF
ASh: All ON (All pixels have GS63)
Set Display
Mode AGh : Reset to normal display [reset]
ATh: Inverse Display (G50 -= G563, G51 = G562, ...)
0 JAE-AF| 1 (0|1 (0|1 |11 |X IAFh = Sleep mode On (Display OFF)
Set Sleep mode [AFh = Sleep mode OFF (Display ON)
OMN/OFF
0 Bl 1ol 1|1(oflofof1 A[3:0] Phase 1 period of 2~30 DCLE(s) clocks
1 | A[7:0] | Ar | As | As | A |As | A0 | As| Ao [reset=0100b]
A[3:0]:
D invalid
1 =2DCLEs
? =4DCLEs
15 = 30DCLKs
tgitait:i? , A[7:4] Phase 2 period of 2~30 DCLE(s) clocks
Pre-charee [reset=1000b]
(Phase ;) A[T-4]:
‘o d_ D invalid
Pt 1 =2DCLKs
2 =4DCLEs
15 =30DCLKs
Mote
0 DCLK is mvalid in phase 1 & phase 2

13
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[Fundamental Command Table

DiC#

Hex

D7

D&

Ds

D4

D1

Command

Description

0
1

B3
Al7-0]

1
A

0
As

1
Aj

1
Ay

=

D2
0
A

Fromnt Clock
Divader
(DivSet)
Oscillator
Frequency

A[3:0] [reset=0000b], divide by DIVSET where

A[3:0]
0000
0001
0010
0011
0100
0101
0110
0111
1000

==1001

DIVSET
divide by 1
divide by 2
divide by 4
divide by 8

divide by 16
divade by 32
divide by 64
divide by 128
divide by 256
mvalid

AT-4] Oscillator frequency, frequency increases as level
mereases [reset=10010]

Al30]

e

Set Second Pre-
charge Period

1AT3:0] Set Second Pre—charge Period
0000t mvahd

0001 1 DCLES

0010 2 DCLES

1000 & DCLES [reset]

1111 15DCLES

Bf
AL[T0]
A[T:0]

AB[T0]
ABI[T:0]

Aly
Aly

LN
EGES

Als
Alg

62,
263,

1Als

LT
ELEN

BTN
ELEN

Al

LT
ETEM

Als
2

AS2,
A5,

Al
Al

A5,
483,

Ala
Ay

467,
463,

Master Lock
Up Table for
Gray Scale
Pulse width
{(Coler AB.C)

The next 63 data bytes define Gray Scale (GS) Table by
settng the gray scale pulse widih in unit of DCLK's
(ranges from Od ~ 130d).

A L[7:0]): Gamma Setting for G51,
AT 7:0]: Gamma Setting for G52,

AG2[T-0]: Gmmﬁa Settmg for G562,
AGI[7:0]: Gamma Setting for G543

MNote

410 = Settmg of G51 < Setting of G52 = Setting of G53.....
= Setting of G562 = Setting of G563

%) G50 does not has pre-charge and current drive stages.

) G51 can be set as only pre-charge but no current drive
stage by input gamma setting for G51 equals 0.

9 When commeand BSh is input enly, color A, B, € will
follow the master LUT.

) When command BCh is input, it selects individual LUT
for color A, G51~31A; When conmmand BDh is mput, it
selects mdividual LUT for color C, GS1-31C

€ To select individual LUT for coler B. A and C, command
B2h should be input before command BCh and BDh,

14
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[Fundamental Command Table

DiC#

Hex

D7

Dé

D5

D4

D3

D1

DO

Command

Description

0

B9

1

0

1

1

Use Built-in
Linear LUT
[reset= linear]

Reset to defanlt Look Up Table:

Color A Color B Color C

G5lA=0D{LE GS1B=0DCLE GSIC=0DCLE

G524 =4DCLE G =2DCLE GEIXC=4DCLE

RIA=TDILE GRiB=4DCTEK GRIC=EDCTE

GoIlA= 10 DCIE | GosIB =171 DCIK G531C = 10 DCLE

G3B =14 DCLE

BB
A[4:0]

Ay

Az

=1

Ay

Ag

Set Pre-charge
voltage

Set pre-charge voltage level [reset = 01111%]

AJ4:0] | Hex code | pre-charge voltage
00000 | 00h 0.10x Ve

10111 [ 17h 0.40 x Vec [reset]

1111 | 1Eh

05133 % Vee

Note
(Pre_charge voltage level must be smaller than COM
deselect voltage level

_ o S

—_ = e

BC
AI[T0]
A[T]

A30[T:0]
A3I[T0]

Al
A2

430,

A3,

Alg
Alg

EEDN

431,

A0,
A31,

5| Als
5| A24

430,
A31,

Al
Als

A0,
ASl,

Als
AZa

430,
431,

Aly
Al

430,
431,

Alg
Alg

|43 0y

431,

Individual Look
Up Table for
Gray Scale
Pulse width
(Color A)

The next 31 data bytes define Gray Scale (G5) Table by
setting the gray scale pulse width in unit of DCLKs
(ranges from Od ~ 180d) for color A.

AL[7:0]: Gamma Setting for G514,
A2[7:0]: Gamma Setting for G52A,

LA30[7-07: G—armﬁa Setting for GS30A,
AZL[7:0]: Gamma Setting for GS31A

Note

(10 < Setting of G51 < Setting of GS2 < Setting of G53.__..

< Setting of G530 < Setting of GS31

%) G50 does not has pre-charge and current drive stages.

) GS1 can be set as only pre-charge but no current drive
stage by input gamma setting for GS51 equals 0.

) When command BEh is input, it selects one LUT for coler
A, Band C.1e G51-31A, G51~63B and G51~31C are
updatad.

) Command BEh should be input before command BCh and
BDh to select ndividual LUT for color B, A and C.
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°
[Fundamental Command Table
DVC#| Hex |D7|D6|D5|D4|D3|D2(D1|D0| Command Description
0 BD |1 o |l 1|1 |1f0O]|1 The next 31 data bytes define Gray Scale (G5) Table by
1| a0 [Als|AlelAls|AT AL |AT|AL AL setling the gray scale pulse width in unit of DCLK s
1| aarmey |A2-|A2elA2:|A2: A |A2: A2 A2, (ranges from Od ~ 180d) for coler C.
1 A1[7:0]: Gamma Settmg for G51C,
1 A2[7:0]: Gamma Settmg for G52C,
1 . 3
snrmrs [aam lazm laam lazm |azm lazn |azm |os A30[7:0]: Gamma Setting for GS30C,
1 .r"._"l‘.'[. |:|] |A30-|A30:[AT0.|A30.[A30,1430,[A30,]430y Aj]. [?:ﬂ] G SEl'tLug fCII Cﬁﬂ-lf
1 | A3L[T0] [AS1|AR 1 |AS e AR 1y AT L, AR (A1, (A5 ] Tndividual Look
Up Table for [Note
Gray Scale |10 < Setting of GS1 = Setting of G52 < Setting of GS3.....
Pulse width |< Setting of GS30 < Setting of GS31
(Color C)  |® GS0 does not has pre-charge and current drive stages.
() GS1 can be set as only pre-charge but no current drive
stage by input gamma setting for GS1 equals 0.
() When command BSh is input, it selects one LUT for color
A BandC.1e G51-31A GS51-63B and G51~31C are
updated
%} Command B8h should be mput before command BCh and
BDh to select individual LUT for color B, Aand C.
0 EE 1joj1 (1)1 (1110 Set COM deselect voltage level [reset = 035h]
}- =
L ALRT 01010070 14 A4 A[2:0] | Hexcode [ Veoum
000 00k 0.7 x Vi
53011.;.;;;{1 101 U5E | 0.82% Vee [reeel]
il 07h 086 x Ve
0 Cl 1({1({of(ofolo|lD]|1 A[7:0] Contrast Value Color A [reset=TFh]
1 A[T0] | A7 |As | As [As| As | A2 | A1 |Ag| Set Confrast B[T:0] Confrast 1".-"i’l:l'lil.E Color B [reset=TFh]
1 | B[7:0] | B |Bs|B: | B | B: |B:| By |Bo| Current for C[7:0] Contrast Value Color C [reset=TFh]
1 | C[7:0] |C7|Cs|C:|Cs|C3|Ca|C1|Cy| Color ABC
0 cro(rfrf{ofojof1r)1y1 A[3:0]:
: A 0000b reduce cutput currents for all colars to 1716
D AROT 01010 )04 142 A1) A 0001b reduce output currents for all colors to 216
Master Contrast
1110k reduce cutput currents for all colors to 15716
Current Controll 1111y “ng change [reset]
0 cA |1 |1]|jofol1(O(1]0O A[6:0] MUX ratio MUK ~ 176MUX, [reset=173]
1 | A70] | A7 |Ag|As |As| Ay |As| Ay | Ag|Set MUX Ratio| R0 from 3 0 175)
Command for No Operation
0 E3 rfrfrfjojofo]11 NOP
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[Fundamental Command Table

D/C#| Hex (D7(D6|D5|D4 (D3I |D2|D1(D0| Command Description
0 ED 1111 l1l1l1lo]1 A[T:0]: MCU protection status [resst = 12h]
1 :"L[T"l}] AvlAs | Az A Az | Ax | AL Ag :IL[:"D] =12h, Unlock OLED driver IC MCU interface from
’ ) - entering command [reset]
1A[7:0] = 16h, Lock OLED driver IC MCU imnterface from
Set Command lentermg command
Lock
Note
) The locked OLED driver IC MCU interface prohibits all
commands and memory access except the FDh command.
Note

1) w#* gpands for “Don’t care™.
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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, 240hrs 2
storage temperature.
Low Temperature storage | Test the endurance of the display at low -40°C, 240hrs 1,2
storage temperature.
High Temperature Test the endurance of the display by +70°C, 240hrs 2
Operation applying electric stress (voltage & current)
at high temperature.
Low Temperature Test the endurance of the display by -40°C, 240hrs 1,2
Operation applying electric stress (voltage & current)
at low temperature.
High Temperature / Test the endurance of the display by +60°C, 90% RH, 120hrs 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,60m-> 85°C,60min
applying electric stress (voltage & current) | =1 cycle
during a cycle of low and high 24 cycles
temperatures.
Vibration test Test the endurance of the display by 10-22Hz, 1I5mm 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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