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Product Specification

NHD-0.95-9664G

NHD- Newhaven Display
0.95- 0.95" Diagonal Size
9664- 96 x 64 Pixels

G- OLED Glass

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

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




Table of Contents

Document ReViSion HiSEOrY.....ciiciiiiiiiiiiniiiiiiiiiiiiiieiinieienisieneiissisisssereseiersnsistsnssssnssssssssssnsssssnssssanssssnsssnes 2
MECRANICAl DIrAWING ...ccuuuiiiiiiiiiiiiiieiiiiiieeiiiiieneeietteneeessesnssesstenssssssessssssssssnssssssenssssssssnssssssssnsssssssnsssssssnnnsnns 3
[T o T 0 X ol g1 1 4 To T TS U P 4
[L41 =T £ Lo T =] =T ot o T o N 4
WirING DIAgIram ....cceuiiieeiiiieiiiiniiieaiiiienieieeiiiesertssierensistssssssssisssssssssssesssssssssssstssssssnsssssnssssnssssensssssnssssnnssssnse 5
Electrical CharacteriStiCs .......uuuuueerememmmemmmmmmmiinnneiiiiiiiiiiiiiiiiiiieieieiiieieiseeseisssssss s s . 6
(0T or=] W ol o T T Lot =T o of RN 6
0o T 4 L= T4 Y {0 o 44 - 14 To T 6
Table Of COMMANS....ciiiiiiuiiiiiiiiiiiirirrrre st e et s s s s st e s e s asssssssssssssesessssssssssssssnsessssssssssssssssannns 7
LT Ta Y= e s T Lot T g T A o 13
Example Initialization SEqUENCE:.... ...t erenesereasessnssssensssssssesenssssenssssansssennsssense 16
QuAlity INFOrMAtION ....... i e e rene e e s e ra s s s s s e sassssssenssssssesnnssssssnnssssssennsssssennnsnnns 18

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

- 01/21/2019 Initial Release
1 04/26/2024 Added Chromaticity Values in Optical Characteristics KL
2 07/25/2024 Example Initialization Sequence Updated KL
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Mechanical Drawing _
Newhaven Display
NHD-0.95-9664G
Date Code
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Standard Tolerance: () ° NEWHAVEN DISPLAY
Product Description: 0.95” 69x64 Color OLED ) S —
1. Driver IC: SSD1331 near xosmm NHD-0.95-9664G
2. Interface: 8-bit 6800/8080 Parallel, 4-wire SPI meraera i timoars |-k Lows e K Lows
. « Third Angle Projection @.g © 04/26/2024 04/26/2024
3' Power RGQU|rement: 33V OLED This drawing is solely the property of Newhaven Display International, Inc.
4. Optical Features: Full Color, Anti-Glare, Full View it et whosten syt oDty
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Pin Description

Pin No. Symbol External Connection | Function Description

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

2 Vss Power Supply Ground

3 Vop Power Supply Supply voltage for Logic

4 Vopio Power Supply Supply voltage for 1/O

5 BS1 MPU MPU interface select signal

6 BS2 MPU MPU interface select signal

7 Irer Power Supply Current reference for brightness adjustment

8 CSH# MPU Active LOW Chip Select signal

9 RES# MPU Active LOW Reset signal

10 D/C# MPU Data/Command selection. LOW: Command. HIGH: Data

11 R/W# MPU 6800 mode: Read/Write signal. LOW: Write. HIGH: Read
WR# 8080 mode: Active LOW Write signal

12 E MPU 6800 mode: Enable signal. Falling edge triggered
RD# 8080 mode: Active LOW Read signal

13 DO MPU Parallel interface:

14 D1 MPU 8-bit bi-directional data bus

15 D2 MPU

16 D3 MPU Serial interface:

17 D4 MPU DO = Serial Clock signal (SCLK)

18 D5 MPU D1 = Serial Data Input signal (SDIN)

19 D6 MPU

20 D7 MPU

21 VcomH Power Supply Voltage output high level for COM signal

22 Vee Power Supply Supply voltage for OLED panel

23 NC - No connect

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

Interface Selection

MPU Interface Pin Assignment Summary

Bus Interface | D7 ] D6 ] D5 ‘ D4 ] D3 ] D2 D1 ‘ DO E R/W | BS1 | BS2 | /cS | D/C | /RES

8-bit 6800 D[7:0] RD# | WR# 1 1 /cs | p/c | /RES

8-bit 8080 D[7:0] E |Rw#t | o0 1 /cs | p/c | /RES

4-wire SPI 0 | Nc | sDIN [ scik 0 0 0 0 /cs | p/c | /RES
Note:

“NC” : No Connect
“1” : VDD
“0” 1 VSS
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Wiring Diagram

—

Active Area 0.95"
96(RGB) x 64 Pixels

:.E_, i
B 8Rzeindlif 4.5 E§
i bbb i Iy}
o L 1
MCU Interface Selection: BS1 and BS2

Pins connected to MCU interface: CS#, RES#, D/C#, R/W#, E/RD#, and D0O~D7

C1, C3, C5: 0.1pF

C2,C4:  4.7yF

Cb: 10pF

C7: 4.7uF [ 25V Tantalum Capacitor

R1: 1.2MQ, R1 = (Voltage at IREF - VSS) / IREF
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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 - 2.4 2.8 3.5 Vv
Supply Voltage for I/O Pins Vobio - 1.6 2.8 Voo
Supply Voltage for Display Vee - 13.5 14.0 14.5 Vv
Supply Current for Logic lop Voo = 2.8V; 100% On - 200 600 HA
Supply Current for Display lec Vee = 14V; 50% On - 8.0 11.0 mA
Vce = 14V; 100% On - 13.5 18.0 mA
Supply Current (Sleep) Isieep Vpp = 2.8V - 3 15 pA
“H” Level input ViH - 0.8 * Vooio - Vopio \%
“L” Level input Vi - Vss - 0.2 * Vooio Vv
“H” Level output VoH - 0.9 * Vopio - Vbbio \Y,
“L” Level output VoL - Vss - 0.1 * Vooio \Y
Optical Characteristics
ltem Symbol Condition Min. Typ. Max. Unit
Top QY+ 80 - - 0
Optimal Viewing | Bottom @Y- 80 - i )
Angles Left BX- i 80 - - 0
Right oX+ 80 - - 0
Contrast Ratio CR - - >10,000:1 - -
. Rise Tr - 10 - us
Response Time Eall Te - § 10 : s
Brightness Lv 50% Checkerboard 80 90 - cd/m?
Lifetime ) 100 cd/m?, Top =25°C, 50% 10,000 - - 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 Yo - 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 Yw - 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 SSD1331 Controller: https://support.newhavendisplay.com/hc/en-us/articles/4414853586583-SSD1331



https://support.newhavendisplay.com/hc/en-us/articles/4414853586583-SSD1331
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Table of Commands

Fundamental Commands

Master Current
Control

2/16... 1o 16/16 attenuation.

D/C#| Hex |D7|D&é|D5|D4|D3|D2|D1|D0| Command Description Default
0 15 ofojo|1|0O|1T|0O]|1 Setup Column start and end address
0 | A[60] Ag | As| As Az | Az | Ad | Ag A[6:0] start address from 00d-95d 00d (00h)
0 |B[60]| * |Bs|Bs|Bas|Bs|Bz|Bq| By B[5:0] end address from 00d-95d 95d (5Fh)
Set Column
Address
0 75 oj1)1 (1|0 1|01 Setup Row start and end address
O [ARO]| " ™ |As|As|As| Az |Aa| Ag A[S:0] start address from 00d-63d 00d (00h)
0 [B[B0]| *|* |Bs|Bsa|Bs|Bz|Bq|Bqg B[5:0] end address from 00d-63d 63d (3Fnh)
Set Row
Address
0 81 11010(0(0[0([0]1 Set contrast for all color "A" segment
(Pins:SAD — SA95)
0 | A[7T0] | A7 [As | As| Ag | Az | Ao | Aq | Ag /A[7-0] valid range: 00d to 255d 128d (80h)
Set Contrast
for Color "4"
0 g2 1|0|jof0f(0j0O|1|0 Set contrast for all color "B" segment
(Pins:SBO — SB95S).
0 | AITO] | A7 [Bs | As| Ag | Az | Ag | Aq | Ag A[7-0] valid range: 00d to 255d 128d (80h)
Set Contrast
for Color "B"
0 a3 1T|{0jo0(0|0O]|0O]|1]1 Set contrast for all color "C" segment
(Pins:SCO0 — SC93).
0 | AI7TO] | Ay [Bs | As| Ag | Az | Az | Aq | Ag A[7-0] valid range: 00d to 255d 128d (80h)
Set Contrast
for Color "C"
0 ar 1T{0jo0f(0|O]1]1]1 Set master current attenuation factor
0 |ABOI|0|0|0|0|As|A|A A A[3:0] from 00d to 15d corresponding to 1/16,] 15d (0Fh)
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Fundamental Commands

Dicz| Hex |D7|DG D3| D2|D1(DO( Command Description Default

0 8A 110
A[T:0] | Ar | As
8B 110
A[T0] | Ar [ As
ac 110
A[7:0] | A7 |As

110110 A[7:0]: Set Second Pre-charge Speed A[7:0] of 81h
Al Az &g | Ag Ranges: 0000000b to 1111111b,
a higher value of A[7:0] gives a higher Second y
Pre-charge speed. A[7:0] of 82h
Az | Az | A | Ao
1(1(0]0 Note A[7:0] of 83h
Az | Az Aq | Ao " The default values of A[7:0] in 84h, A[7:0]
in 8Bh and A[7:0] in 8Ch are equal to the
contrast values for color A, B and C( refer
~to commands: 810, 82h, 83h) respectively.
" All six bytes (BAh A[7:0], 8Bh A[7:0] and
8Ch A[7:0]) must be inputted together. For
CSIEE?:"TTB“ example: the original value is like that
and C Original value
8Ah A[7-0]: 80h
8Bh A[7:0]: 80h
BCh A[7:0]: 80h
If it is wanted to change the value of 8Bh
A[7-0] fo 75h, then all the following 6 bytes
must be inputted:

[ O e Y e Y e B s |
ForoFol§
=)
roror olg
[

Set Second |2
Pre-charge

8Ch,80h.

0 AD 110(1|0|0|0]0O)|0O Set driver remap and color depth
O | A[F:O] |Ar [As| As | Au | Az Az | Ay | Ag A[0)=0, Horizontal address increment AlD]=0
A[0)1=1, Vertical address increment

A[1]=0, RAM Column O to 95 maps to Pin Seg| A[1]=0
(SA,SB,SC)0Dto 95
A[1]=1, RAM Column 0 to 95 maps to Pin Seg
(5A,5B,5C)95 100

A[2]=0, normal order SA,5SB,5C (e.g. RGB) A[21=0
A[2]=1, reverse order SC,5B,5A (e.g. BGR)

A[3]=0, Disable lefi-right swapping on COM Al3=0
Remap & CGIDTA[3]:1' Set left-right swapping on COM

Depth setting
Al4]=0, Scan from COM 0 to COM [N —1] Al4]=0

Al4]=1, Scan from COM [N-1] to COMO.
Where N is the multiplex ratio.

A[51=0, Disable COM Split Odd Even Al51=0
(RESET)
A[5}=1, Enable COM Split Odd Even

A[7-6] = 00; 256 color format
A[7:6] = 01; 65k color format A[7-6]=01
A[7:6] = 10; 65k color format 2

If 9 /18 bit mode is selected, color depth will
be fixed to 65k regardiess of the setting.

o | a1 [1]o|1]o]ofo]o] Set display start line register by Row
0 |A[5:0]| 0 |0 |As|As|As|A2|Ar|As| setDisplay |AIS:0L: from 00d to 63d 00d (00h)
Start Line

[=]

0 A2 11011000 1]0 Set vertical offset by Com
0 [ABOI|0 |0 |As|Ag|As| Az A | A Set Display A[5:0]: from 00d to 63d 00d (00h}
Offset

[=]
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Fundamental Commands

Dicz| Hex |D7|DG|D5|D4|D3|D2|D1|D0| Command Description Default
] Ad] 110|100 1% |X Adh=Normal Display Adh
0 A5/ Abh=Entire Display ON, all pixels turn ON at

Set Display |GS63
0 | A6/ Mode AGh=Entire Display OFF, all pixels turn OFF
0 AT | ATh=Inverse Display
0 Af 110(1]0]1|0]0|0 Set MUX ratio to N+1 Mux
0 |ABDO] [0 |0 |As] As]As| Az| Aq | Ao SelMUl_tiDhBi N = A[5:0] from 15d to 63d 63d (3Fh)
Ratio  |a[5-0] from 00d to 14d are invalid entry
0 AB 11011011011 Configure dim mode setting \
0 | AT:0] | A7 | Ae | As| A As | Az | A A A[7-0] = Reserved. (Set as 00h)
0 |B[r0] |Br(Bs|Bs|Bs|Bs| B2 By|Bo B[7:0] = Contrast setting for Color A, valid
0 | C[7:0] |Cq|Cs| Cs|Ca| Ca|Ca| Ty Ca range 0 to 2554d.
0 |DF0] (D7 |Ds|Ds|D2| D3| D2 Dy | Dy _ ] )
o |eo; [olo]o|e|e:|ele || DmMode C[7-0] —Cogtrastsettmg for Color B, valid
Setting range 0 to 255d.
D[7-0] = Contrast setting for Color C, valid
range 0 to 255d.
E[4:0] = Precharge voltage sefting, valid
range 0 to 31d.
0 AD 1({o(1]o0f(1|1(0]1 A[0]=0b, Select external Ve supply
0 ao] |1lofofol1]1]1]a A[0]=1b, Reserved (RESET)
Al0p =1
Set Master Note
Configuration Ii1) gt af0] must be set to Ob after RESET.
2 The setting will be activated after issuing
Set Display ON command (AFh)
0 AC 110111011 ]A] A AChH = Display ON in dim mode
AE Set Display AEh = Display OFF (sleep mode) AEh
AF oN/OFF  |AFh = Display ON in normal mode
0 BO 11011100100 A[7-0]=1Ah, Enable Power save mode
0 | AIT:0] A7 |Ac| As| A Az| A2| At|Ao| power save [ooC ) 1Ah
Mode A[7-0]=0Bh, Disable Power save mode
0 B1 1T10f(1{1]0f{O]0O]1 A[3:0] Phase 1 period in N DCLK. 1~15 74h
DCLK allowed.
0 | A[T0] [A7 [As| As| As| Az | Az| A1 | Ao | Phase 1 and 2 |A[7:4] Phase 2 period in N DCLK. 1~15
period DCLK allowed
adjustment
Mote
'0 DCLK is invalid in phase 1 & phase 2
0 B3 1T10(1{1]Q{O]1]1 A[3:0]: Define the divide ratio (D) of the DOh
0 [A[FO] | A7 |As| As| Ax| Az | Az | Ay | Ag display clocks (DCLEK):

Display Clock
Divider /
Oscillator
Frequency

Divide ratio (D} = A[3:00 + 1 (i.e, 1 to 16)

A[7-4] Fosc frequency.

Freguency increases as seiting value
increases
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Fundamental Commands

DIc#

Hex

D7

D&

D5

D4

D3

D2

D1

Do

Command

Description

Default

0

[ B e R e Y e Y e R e

B&
AlE:0]
B[&:0]
C[E:0]

AE[6:0]
AF[5:0]

0
Ag
Bs
Cs

AFe

1
As
Bs
Cs

|AE: AES
o AFy

]
Ay
Ba
Ca

AE4

Az
Bs
Cs
AES|
AF;

Az
Bz
AE
AF,

Ay
B4
Cy
AE4
AF,

Ag
Bo
Ca
AEQ|
AFg

Set Gray Scale
Table

These 32 parameters define pulse widihs of
551 to GS63 in terms of DCLK

AL6:0]: Pulse width for GS1, RESET=01d
B[6:0]: Pulse width for G53, RESET=05d
C[6:0]: Pulse width for G55, RESET=09d

AE[6:0]: Pulse width for GS61, RESET=121d
AF[6:0]: Pulse width for GS63, RESET=125d
Note:

(" (330 has no pre-charge and current drive
stages.

5352, G54...G362 are derived by

a2 Pn = (Pn-1+Pn+1)/2

" Pn will be truncated to integer if it is with
. decimal point.

' Pn+1 should always be sef fo larger than
_ Pn-1

! Max pulse width is 125

4]

\

B9

Enable Linear
Gray Scale
Table

Reset built in gray scale table (Linear)
Pulse width for GS1 = 1d;
Pulse width for GS2 = 3d,
Pulse width for GS3 = 5d,

Pulse width for GS61 = 121d;
Pulse width for GS62 = 123d;
Pulse width for GS63 = 1254.

BB

A[5:0]

As

Az

Az

Ay

Set Pre-charge
level

Set pre-charge voltage level. All three color
share the same pre-charge voltage.

A[5:1] | Hex code | pre-charge voltage
00000 | 00h 0.10 x Vee

11111 | 3En 0.50 X Voo
Refer to Figure 30 for the details setting of
A5

3Eh

BC-BD

Xo

NOP

Command for No operation

BE
Al51]

As

Az

Az

Ay

Set Veous

Set COM deselect voltage level (V cowm)

Al5:1]
00000
01000
10000
11000
11111

V comn

0.44 x Vo
0.52 x Vee
0.61 x Vo
0.71 % Vee
0.83 X Voo

Hex code
00h
10h
20h
30h
3Eh

3Eh

E3

NOP

Command for No operation

FD
ALZ]

Az

Set Command
Lock

A[2]: MCU protection status
A[2] = Ob, Unlock OLED driver IC MCU
interface from entering command [reset]

AJ2] = 1b, Lock OLED driver IC MCU
interface from entering command

N{_.'Ht_e
"' The locked OLED driver IC MCU
interface prohibits all commands and
memory access except the FDh
command.

12h

10
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Graphic Acceleration Commands

D/C# Hex |D7|D6|D5|D4|D3|D2|D1|D0| Command Description
0 200 0 1 e e e A[6:0]: Column Address of Start
0 JABO] 7 |As |As [As (As (A2 |Ar (A B[5:0]: Row Address of Start
0 [BI50] [* [ |Bs |Bs |Bs |Bz [Bi |Bao C[6:0]: Column Address of End
O IS0 |7 (G (Cs 1Ca (Ba (G2 (T (G [DI5:0): Row Address of End
0 [PE0 "7 |Ds [De Ds Dz |Dq (Do E[5:1]: Color C of the line
0 BB [T B BB BB F[5-0] Color B of the line
0 FI01 | |7 |Fe |Fs Fs [Fz [Fr |Fo G[5:1]: Color A of the line
0 [G[EA] [ [F |Gs |Gs |Ge |Gz |Ge |
0 22 gjoj1|{ojojoj1|0 A[G:0]: Column Address of Start
0O | AGO] [ * | As) As| Ay Az A Ag | Ag B[5:0]: Row Address of Start
0 [BEO]| *| *|Bs|Bs|Bz|Bz|B1|Bu C[6:0]: Column Address of End
0 |C[BO]| * |Cs|Cs|Ca|C3]|Cz|Cy|Ca D[5:0]: Row Address of End
0 [DEO]| | *|Ds|Ds|Ds|Dz|Dy Do _ E[5:1]: Color C of the line
0 |EBEAT| * | % |Es|Ee|Es|E2|Es]| * R':;r;:r'gfe F[5:0]: Color B of the line
0 [F[EOT| | *|Fs|Fa|Fa|Fz|F1|Fa 5[5:1]. Color A of the line
0 [GEAT | * |G| Ga | Ga| G2 |G| * H[5:1]: Color C of the fill area
0 | HBEAI| * | * |Hs|Hs|Hs|Hz|Hq| * I[5:0): Caolor B of the fill area
O (e *lsllaflaflzfli(|lO WIE:1]: Color A of the fill area
O [ JIEAT ] | | ds|da|da]da]de| ®
0 23 gloft1jo(ojof1(1 A[G:0]: Column Address of Start
0 |ABO] [ * | As|As] As| Az | Az |Ar | Ao B[5:0]: Row Address of Start
0 |B[EO]| * | * |Bs|Bs|Bz|B2|B1|Be C[6:0]: Column Address of End
0 |CEO]| * |Ca|Cs| Ca | T3 | Ca [Ty Cp Copy D[5:0]: Row Address of End
0 |DEO]| ") *|Ds|Dy|Ds|Dz|Dy| Do E[6:0]: Column Address of Mew Start
0 |E[6:0]| * |Es|Es|Es|Ez|Ea|Eq|Eg F[5:0]: Row Address of New Start
0 |FEO]| *)| *|Fe|Fe|Fs|Fz|Fi|Fa
0 24 ojoj1|ofoj1|0]|0 Al6:0]: Column Address of Start
0 JABO]| * | As|As| As| Az | Az | A1 | A B[5:0]: Row Address of Start
0 [BEO| *| *|B:|By|Bs|Bz|Bs|Bg C[6:0]: Column Address of End
0 | CEO]|[* |Cs|Cs|Ca|Ca|CTe|Cq|Co D[5:0]: Row Address of End
0 [DEO] Y] *|Ds|Dy| Dy |Dz|Dy|Dg IThe effect of dim window:
Dim Window
5515~G50 no change
5519~G516 become GS4
5323~G520 become GS5
53563~G3S60 become GS15
0 25 gloft1jo(oj1|of1 A[G:0]: Column Address of Start
0 JABO] | * | As|As] As| Az | Az |Ar | A B[5:0]: Row Address of Start
0 [BEO]| *| * |Bs|Bs|Bz|Bz|By|Bg| Clear Window |C[6:0]: Column Address of End
0 |CBO]| * |Cs|Cs|Ca|C3|C2|Cq|Co D[5:0]: Row Address of End
0 [DBEO]| *| *|Ds|Ds|Dz|Dz|Dy Do
0 26 gjoj1|{ojoj1|1|0 Al 0 : Disable Fill for Draw Rectangle
Command (RESET)
O A *] ) * (A O[0]0 A 1 : Enable Fill for Draw Rectangle

Fill Enable /
Disable

Command
IA[3:1] 000: Reserved values

44 0 : Disable reverse copy (RESET)

1 : Enable reverse during copy
command.

11
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Graphic Acceleration Commands

D/C#| Hex |(D7|DG|D5(D4|D3I|D2(D1(D0| Command Description
0 27 glop1(ofoj1) 11 A[G:0): Set number of column as horizontal
scroll offset
O | AIGO] | * [As|As| As | Az Ag | Ay | A Range: 0d-954d { no horizontal scroll if
equals to 0)
0 | B[O * | *|Bs|Bs|Bz|Bz|B1|Be B[5:0]: Define start row address
O | CE0] | * | Cs|Cs| Ca | Ca [T | Ty Cp C[6:0]: Set number of rows to be horizontal
scrolled
B[5:0]+C[6:0] ==64
0 [DBEO] *| * DDy Dz | Do | Dy | Dg D[5:0]: Set number of row as vertical scroll
offset
Continuous Range: 0d-63d ( no vertical scroll if
Horizontal & equals to 0)
Yertical ) i
O EMO]]*[**]*[*]|™*|Es|Ep Scrolling Setup E[1:0]: Set time interval between sach scroll
step
00b 6 frames
01b 10 frames
10b 100 frames
11 200 frames
Note:
(") vertical scroll is run with 64MUX setting
anly
2 The parameters should not be changed
after scrolling is activated
0 2E gljo1(of1]1)1]|0 Deactivate [This command deactivates the scrolling
scrolling action.
rhln-te
(M After sending 2Eh command to deactivate
the scrolling action, the ram data needs fo be
rewritten.
0 2F olojp1{oy1)1{1]1 Activate IThis command activates the scrolling function
scrolling according to the setting done by Continuous

Haorizontal & Vertical Scrolling Setup
command 27h.

For the full command table descriptions, please download the following:
http://www.newhavendisplay.com/appnotes/datasheets/OLEDs/SSD1331.pdf
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Timing Characteristics

Parallel (6800 mode):

Symbol | Parameter Min | Typ | Max Unit
e | ClOCK CycCle Time (write cycle) 130 | - _ ns
PWesL Conirol Pulse Low Width {write cycle) G0 - - ns
PWes | Control Pulse High Width (write cycle) 60 - - ns
e | Clock Cycle Time (read cycle) 200 | - _ ns
PWesL Conirol Pulse Low Width (read cycle) 100 - - ns
PW;sx | Confrol Pulse High Width (read cycle) 100 - - ns
tas Address Setup Time 0 - - ns
ten Address Hold Time 10 - - ns
tosw Data Setup Time 40 - - ns
toHw Data Hold Time 10 - - ns
tace Data Access Time - - 140 ns
ton Output Hold time - - 70 ns
tr Rise Time 15 ns
i= Fall Time 15 ns
tas  tay
mr, -
RIW# >< ><
0 i
cst# N \‘: ﬂ/ﬁi_ te
B tcyde ”
PWesh PWee i
c "
: W, /4 N /74
72 NN /]
y - tonw
D[15:0] -
(WRITE) Valid Data
| N B
tace lonr , \I
D[15:0] ]
(READ) Valid Datg X J
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Parallel (8080 mode):

Symbol Parameter Min | Typ | Max | Unit
| tovee Clock Cycle Time 130 - - ns
fas Address Setup Time 10 - - ns
ag Address Hold Time 0 - - ns
{oaw Write Data Setup Time 40 - - ns
toew Write Data Hold Time 10 - - ns
toHm Read Data Hold Time 20 - - ns
ton Qutput Disable Time - - 70 ns
tacc Access Time - - 140 ns
towr Fead Low Time 150 - - ns
o Write Low Time 60 - - ns
[ Fead High Time 60 - - ns
Towran Write High Time 60 - - ns
tr Rise Time - - 15 ns
e Fall Time - - 15 ns
fos Chip select setup time 0 - - ns
feen Chip select hold time to read signal 0 - - ns
tese Chip select hold time 20 - - ns

Write cycle (Form 1)
C5#

DiC=

=S
&
I

¥

WE#

D[7-0]
Write cycle (Form 2)
: t':]'[ﬂ :
>, ] 4—1F
- ¥y
CS4 o toww e .
e 3 Tewriw
s
D/C#
L tasy
- t-:SF
WR# 3&
D[7:0]

CS# tean T
tC-S
pa
DIC#
t|'|.3 [.\.'l
—H ‘EF —LE pe— lr_.u:e -
ED# " s »|/e [ f‘\q_
C g
Loc tﬂ-lR
D[7:0] sl
WA
* T »

D/C#
Lz Lan
[ >
RD N i
S‘ 2
bice tons
[

oo Wm—

lDH
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4-wire SPI:

Symbuol Parameter Min | Typ | Max | Unit
toyese Clock Cycle Time 150 - - ns
tas Address Setup Time 40 - - ns
tam Address Hold Time 40 - Z ns
toss Chip Select Setup Time 75 - - ns
tosH Chip Select Hold Time 60 - - ns
tosw Write Data Setup Time AD - _ ns
T Write Data Hold Time 40 - - ns
foi Clock Low Time 75 - - ns
o Clock High Time 75 - - ns
tp Rize Time - - 15 ns
ie Fall Time - - 15 ns
DiC# ><
o
faz Len

L A ¥* |

F I 1

L N ]

co# \‘t 5=

SCLK(Dq)

SOIN(Dy)

toyme

-~

tr

¥ ¥l

-~

Toew

Valid Data

cst N\L

SCLKI(Dg)

o

sonpy ——< o7 > ps > b5 > e > b3 > 2 X b1 X po >——
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Example Initialization Sequence:

void OLED_Init_9664RGB(void)

{
GPIO_ResetBits(RES_pin);
delay_ms(300);
GPIO_SetBits(RES_pin);
delay_ms(10);

oled_Command_9664RGB(0xFD);
oled_Command_9664RGB(0x12);

oled_Command_9664RGB(0xAE);

oled_Command_9664RGB(0xB3);
oled_Command_9664RGB(0xF0);

oled_Command_9664RGB(0xA8);
oled_Command_9664RGB(0x3F);

oled_Command_9664RGB(0xA2);
oled_Command_9664RGB(0x00);

oled_Command_9664RGB(0xA1);
oled_Command_9664RGB(0x00);

oled_Command_9664RGB(0xA0);
oled_Command_9664RGB(0x72);

oled_Command_9664RGB(0xAD);
oled_Command_9664RGB(0x8E);

oled_Command_9664RGB(0xB0);
oled_Command_9664RGB(0x0B);

oled_Command_9664RGB(0x81);
oled_Command_9664RGB(0x91);

oled_Command_9664RGB(0x82);
oled_Command_9664RGB(0x50);

oled_Command_9664RGB(0x83);
oled_Command_9664RGB(0x7D);

oled_Command_9664RGB(0x87);
oled_Command_9664RGB(0x06);

oled_Command_9664RGB(0xB1);
oled_Command_9664RGB(0x31);

oled_Command_9664RGB(0xBB);
oled_Command_9664RGB(0x3A);

oled_Command_9664RGB(0x8A);
oled_Command_9664RGB(0x64);

oled_Command_9664RGB(0x8B);

//Command Unlock

//Set Display OFF

//Set Display Clock Divide Ratio/Oscillator Frequency

//Set MUX Ratio

//Set Display Offset

//Set Display Start Line

//Set Re-map & Color Depth

//Set Master Configuration

//Set Power Saving Mode

//Set Contrast Current for A

//Set Contrast Current for B

//Set Contrast Current for C

//Master Current Control

//Set Phase Length

//Set Pre-charge Voltage

//Set Second Pre-Charge Speed for Color A

//Set Second Pre-Charge Speed for Color B
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oled_Command_9664RGB(0x78);

oled_Command_9664RGB(0x8C);
oled_Command_9664RGB(0x64);

oled_Command_9664RGB(0xBE);
oled_Command_9664RGB(0x3E);

//Set Second Pre-Charge Speed for Color C

//Set VCOMH

oled_Command_9664RGB(0xA4); //Set Display Mode

oled_Command_9664RGB(0x25)
oled_Command_9664RGB(0x00)
oled_Command_9664RGB(0x00);
oled_Command_9664RGB(0x5F)
oled_Command_9664RGB(0x3F)

’

’

’

’

oled_Command_9664RGB(0xAF);

delay_ms(100);
}

//Clear Display

//Set Display ON
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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, 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

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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