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Product Specification

NHD-1.27-12896G

NHD- Newhaven Display
1.27- 1.27" Diagonal Size
12896- 128 x 96 Pixels

G- OLED Glass

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

Ph: 847.844.8795 | Fx: 847.844.8796
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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MeChanicaI DraWing Newhaven Display

NHD-1.27-12896G

Date Code
33.740.2 (Panel Size) \ Part Label (type/format may vary)
33.740.2 (Cap Size)
0.540.5 32.7 (Polarizer)
(2.996) 27.708 (V/A)
= (3.996)—«+—=f=——P0.067x(128x3)-0.02=25.708 (A/A)
B 10 5 1.620.1
o=
N T
‘ 2E T T r T T -
- - - - - # 77777 £ “ g g —=l (0
I [¢]
‘ m\HAII ! 0 2 Q,?]
p | | %78 Pin Symbol
Le |8 | | T 2 1 N.C. (GND)
N o W | | N/
pELRE w Acti | 127" | - 5 il m 2 vee
So3 R3S | ctive Area 1. | Le = ili] [y 3 VCOMH
—_ _— T T T I AO/ITS NTN TN T e T3 T T R I [N =1 P Py
3887 | 128(RGB) x 96 Pixels | 5 T8 Segment C127 4 VDDIO
A E > ! ‘ ! 2 9 o ( Column 384 )
cz g T E : ! : — S — T Segment A0 5 VSL
° < g\: ‘ ‘ : NP E; { ((Coltmn 1) Common 64 6 N.C.
= = : \ : g g C;@I;OH 0 (Row 95) 7 D7
3 l ! | | 32 (Row6) Common 111 / 8 D6
e [ L —— °35 \_Common 47 (Row 1)
i 5 5 1772 (Row2) 9 D5
R ] -7 a } ~
: 7 1 e I { 0 Ds
1 D
// E > 12 D2
- | ] @ | TG 3 -(23) 13 DI
¢ ‘ g Bt +—— - s | g | f 0201 14 DO
S @ | g g ' 15 E/RD#
Sg i : :\7 ————————— I— 3 C&<—2-Ro.5io.05 = 3 gﬁgiz 16 R/Wi
E8C 4 | | K —t AR 17 BSO
i T* s " 18 BSI
l ~ ‘ 19 CS#
. po_sox(3o-1)—11;;ij(.)052 (WO'SMM)H» ‘ g;’;OM% (Reference Mechnical Design) § ; 20 D/C#
I — O N . . ax —_ W
2440.1 21 RES#
(2.935) 27.83+0.2 Detail "A" 22 IREF
Scale (10:1) 23 GPIO1
24 GPIOO
25 N.C.
26 VDD
27 V(I
28 VSS
29 N.C.
30 N.C. (GND)
| Product Description: 1.27” Color OLED Standard Tolerance: +>=NEWHAVEN DISPLAY
. . (Unless otherwise specified) ®
1' Drlver |C' SSD1351 Li +0.3 Drawing/Part Number: Revision:
. . Inear: xU.omm
2. Interface: 8-bit 6800/8080 Parallel, 3/4-wire SPI NHD-1.27-12896G )
: Unless otherwise specified: Drawn By: ’ Approved By: :
3 * Powe r Req u I re m e nt: 2 ° 5V O LE D « Dimensions are in Millimeters Drawn Date-K. Lewis Approved Datel-(. Lewis
. . . « Third Angle Projection @.g © 04/20/2024 * 04/20/2024
4' Ophcal Features' FU” COlor' AntI_G Iare' FU“ VIeW This drawing is solely the property of Newhaven Display International, Inc.
. : : . _ The information it contains is not to be disclosed, reproduced or copied in
5. Recommeded FFC Connector: 30pin 0.5mm pitch; Ex. Molex 54104-3033 whold of pert without written aporoval from Nowkauan Dispiay.
] 2 3 4 i 5 6 7 8




*’~NEWHAVEN DISPLAY

Pin Description

Pin No. Symbol External Connection | Function Description

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

2 Vee Power Supply Supply voltage for OLED panel

3 Vcomn Power Supply Output voltage for COM signal

4 Vopio Power Supply Supply voltage for 1/0O pins

5 Vst Power Supply Output voltage for SEG signal

6 NC - No connect

7 D7 MPU Parallel interface:

8 D6 MPU 8-bit bi-directional data bus

9 D5 MPU

10 D4 MPU Serial interface:

11 D3 MPU DO = Serial Clock signal (SCLK)

12 D2 MPU D1 = Serial Data Input signal (SDIN)

13 D1 MPU

14 DO MPU

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

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

17 BSO MPU MPU interface select signal

18 BS1 MPU MPU interface select signal

19 /CS MPU Active LOW Chip Select signal

20 D/C MPU Register Select signal. LOW: Command. HIGH: Data

21 /RES MPU Active LOW Reset signal

22 IRer Power Supply Output current reference for brightness adjustment

23 GPIO1 MPU See command 0xB5 (can be treated as a no connect)

24 GPIOO MPU See command 0xB5 (can be treated as a no connect)

25 NC - No connect

26 Vbp Power Supply Supply voltage for Logic

27 Vi Power Supply Supply voltage for Operation

28 Vss Power Supply Ground

29 NC - No connect

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

Recommended display connector: 30pin 0.5mm pitch top contact FFC connector (Molex 54104-3033 or equivalent)

Interface Selection

MPU Interface Pin Assignment Summary

Bus Interface | D7 I D6 I D5 I D4 I D3 I D2 ‘ D1 ‘ DO E R/W BSO BS1 /CS D/C /RES GPIO1 GPIOO
8-bit 6800 D[7:0] E R/W 1 1 /CS D/C /RES NC NC
8-bit 8080 D[7:0] /RD /WR 0 1 /CS D/C /RES NC NC
4-wire SPI NC SDIN SCLK 0 0 0 0 /CS D/C /RES NC NC
3-wire SPI NC SDIN SCLK 0 0 1 0 /CS 0 /RES NC NC

”X" : Don't care

“NC” : No Connect

“1” : VDD

“0” 1 VSS
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Wiring Diagram

SS

O
[—
(')
V)
[S——

Eg s o= . W o = & ~
Soam EESmELUAOESE ED o
S gEn n.o8 HouuenmIEeEE oI wn
- & e} HeESsSBLoE =S = = -
[ | [ llll‘iiill
L |C'4
&N [ E‘
e
=
foRLL
R2 FDL [ |
e
| L
— |
' N |_‘ lﬁ‘
MCU Interface Selection: BS0 and BS1

Pins connected to MCU mterface: D7-D0. ERD#, R'WE, CS%, D/C#%, and RES#

C1.C5:  O.1uF

C2: 4.7uF

C6: 10pF

€3, C4: IuF

C7: 4.7uF / 25V Tantalum Capacitor

RI: 560kQ. R1 = (Voltage at IREF — VSS) / IREF
R2: 50Q, 1/4W

DI1: <14V. 0.5W
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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 2.5 2.6 Vv
Supply Voltage for I/O pins Vbpio - 1.65 1.8 Ve Vv
Supply Voltage for Operation Va - 2.4 2.8 3.5 Vv
Supply Voltage for Display Vee - 11.5 12.0 12.5 Vv
Supply Current (Display) lec Vee=12V, 50% ON - 13.9 17.4 mA
Vce=12V, 100% ON - 27.0 33.8 mA
Supply Current (Operation) lci - - 320 400 A
Sleep mode Current lci, sLeep Ve =2.8V - 10 50 LA
“H” Level input ViH - 0.8 * Vooio - Vopio \%
“L” Level input Vi - Vss - 0.2 * Vppio Vv
“H” Level output VoH - 0.9 * Vobio - Vbbio \
“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 - - °
Angles Left OX- i 80 - - 0
Right oX+ 80 - - 0
Contrast Ratio CR - - >10,000:1 - -
. Rise Tr - 10 - us
Response Time Fall Te - § 10 § s
Brightness Lv 50% Checkerboard 80 100 - 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 SSD1351 Controller: https://support.newhavendisplay.com/hc/en-us/articles/4414478016663-SSD1351
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Table of Commands

(D/C# =0, RWHEWER#H= 0. E(RD#) = 1) unless specific setting is stated
Single byte conumand (D/C# = 0), Multiple byte command (DVC# = 0 for first byte, D/C# = 1 for other bytes)

[Fundamfuml Command Table

D/C#| Hex |D7|(Da| DS(D4|D3 (D2 | D2 (D0 Command Description
0 13 olojojrjof1 o)1 A[6:0]: Start Address, [reset=0]
1| A[GO] | * | As | As | Ay As | Ao | Ay | Ap| SetColumn |B[6:0]: End Address, [reset=127]
1 |B[6:0]| * |Bs|Bs|Bs|Bs|By| By |Bg Address  [Range from 0 to 127
0 /oo ol A[6:0] Start Address. [reset=0]
1 [A[GO] | % | As| As | Ay As | A | A A Set Row  [B[6:0]: End Address. [reset=127]
1 B[6:0] | * |Bs|Bs |By| B | By | By | By Address Range fiom 0 to 127
0 s5C Of1 |01 11|00 wrhte RAM Enable MCTU to write Data into A
Command
0 5D Ol 1|01 |1 |0|1] podrAM Enable MCTT to read Data from RAM
Command
0 Al 1(o|1|O0|0|O|0O]|O A[0]=0b, Horizontal address increment [reset]
1| A[7:0] | Ay | As | As | As] A | Ar] Ay | Ae A[0]=1b, Vertical address increment
A[1]=0b, Column address 0 is mapped to SEGO [reset]
A[1]=1b. Column address 127 is mapped to SEGO0
A[2]=0b. Color sequence: A = B = C [reset]
A[2]=1b, Color sequence is swapped: C = B = A
A[3]=0b. Reserved
A[3]=1b, Reserved
Set Re-map /
Color Depth
(Display RAM |A[4]=0b, Scan from COMO to COM[N —1] [reser]
to Panel) Al4]=1b, Scan from COM[N=1] to COMO. Where N is the

Multiplex ratio,

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

A[T:6] Set Color Depth,
00b / 01b: 65k color [reset]
10b: 262k color
11b 262k color. 16-bit format 2

Refer 1o Table 8-8 for details
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vCz, Hex (DT|(D6 DS|D4 D3 (D2 D2 (D0 Command Description
0 Al lLjof1rjo|o]|o|0]|1 _ Set vertical scroll by RAM from 0-127. [reset=00h]
N Set Display
] A2 lLjoj1 |01 |0 Set vertical scroll by Row from 0-127. [reset=60h]

A[6:0] | * | Ag|As |As| Az | Ar | Ar [ A Set Display  [Note

Offset [V This command is locked by Command FDh by default. To
unlock it. please refer to Command FDh.

0 |Aas-a7|1|of1|o]o]1 %X Adh: All OFF

A Sh: All ON (All pixels have GS63)

Set Display

Mode |A6Gh : Reset to normal display [reset]

|ATh: Inverse Display (GS0 -= GS63. GS1 -= G562, ....)

0 AB ljojrjofrjo]1|1 LA[0]=0b, Select external Vpp

i AlT:0)] [Ar|Ag| O | O[O |0 ]| 0 |A A [0]=1b. Enable internal Vpp regulator [reset]
Function . .
Selection |A[7:6]=00b. Select 8-bit paralle] interface [reset]

A[7:6]=01b, Select 16-bit parallel interface
A[T:6]=11b, Select 18-bit parallel interface

1] AD ljoej1rjoj1j1]0]1 NOP Command for no operation.
0 |AE-AF| 1 |0 |1 |0 |1 |11 X IAED = Sleep maode On (Display OFF)
Set Sleep mode |AFh = Sleep mode OFF (Display ON)
ON/OFF
0 BO ILjoj1 1|00 0 NOP Comanaind for no operation.
] Bl I T T O I I I [A[3:0] Phase 1 period of 5~-31 DCLK(s) clocks
1 | A[T:0] | As A Az lAl|A [reser=0010b]
[7:0] Ag | As | Ay | Ag | An | A | A AL
0-1 invalid
2 =5DCLKs
3 =7DCLEKs
15=31DCLEs

Set Reset  |A[7:4] Phase 2 period of 3~15 DCLK(s) clocks
(Phase 1)/ |[reset=1000b]
Pre-charge |A[7:4]):
(Phase 2)  |0-2 invalid
period |3 =3DCLKs
4 =4 DCLKs

15 =15DCLKs

MNote

0 DCLK is invalid in phase 1 & phase 2

“'This command is locked by Command FDh by default. To
nlock ir, please refer to Command FDh.

& -
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DC=

Hex

D5

Command

Description

0

B2
Al7:0]
B[7:0]
C[7:0]

1
As

0

0

Display
Enhancement

A[7:0] = 00h. B[7:0] = 00h. C[7:0] = 00h nonmal [reset]
A[7:0] = A4h. B[7:0] = 00h. C[7:0] = 00h enhance display
performance

= I

B3
A[7:0]

1
As

2 -loozolg

Front Clock
Divider
(DivSet)/
Oscillator
Frequency

IA[3:0] [reset=0001]. divide by DIVSET where

Al3:0]
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010

>=1011

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

divide by 16

divide by 32

divide by 64
divide by 128
divide by 256
divide by 512
divide by 1024

mvalid

IA[7:4] Oscillator frequency. frequency increases as level
increases [reset=1101b]

Note
Y This command is locked by Command FDh by default. To
unlock it. please refer to Command FDh.

— e O

B4
A[7:0]
B[7:0]
C[7:0]

O = e e

-0 O O

O - - -

— D) e

© © O <

— O e

Ay

Set Segment
Low Voltage
(VSL)

A[1:0]=00 External VSL [reset]

A[1:0]=01.10,11 are invalid

Note

¥ When external VSL is enabled, in order to avoid distortion
in display pattern. an external circuit is needed to connect
between VSL and Vg as shown in Figure 14-1

Af3:0]

A;

A

Ay |/

Set GPIO

A[1:0] GPIOO: 00 pin HiZ, Input disabled
01 pin HiZ, Input enabled
10 pin output LOW [reset]
11 pin output HIGH
IA[3:2] GPIO1L: 00 pin HiZ. Input disabled
01 pin HiZ, Input enabled
10 pin output LOW [reset]
11 pin output HIGH

B6
AJ3:0]

Az

Ay

(=

Set Second Pre-
charge Period

IA[3:0] Set Second Pre-charge Period
0000b invalid

0001b 1 DCLKS

0010b 2 DCLKS

1000 8 DCLKS [reset]

1111 15 DCLKS
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Hex

D7

Do

Ds

D4

D2

D2

Do

Command

Description

BS
Al[7:0]
A2(7:0]

AB2[7:0]
AB3[7:0]

1
Als
Als

|AG2,
1A 3|

AG2s
A3

o
Alg
Alg

1
Al
Als

AG2s
ELER

1
Al
A2,

|AG2y
|AB3y

AGDy
ASy

e

[

(2] ()

AGZ
|A63,

Al
A2

AGDT
AB3y

Al
Ay

AG2y
ELEN

Look Up Table
for Gray Scale
Pulse width

The next 63 data bytes define Gray Scale (GS) Table by
sefting the gray scale pulse width in unit of DCLK s
(ranges from Od ~ 180d)

A 1[7:0]): Gamma Sefting for GS1,
A2[7:0]): Gamma Setting for G52,

AG2[7:0]: Ganuma Setting for GS62,
A 63[7:0]: Ganuma Setting for GS63

Note

"o < Setting of GS1 < Setting of G52 < Setting of GS3.....
< Setting of GSE2 < Sefring of GS63

7 G0 has only pre-charge but no current drive stages,

' (iS1 can be set as only pre-charge but no current drive
stage by inpur gamma seting for GS1 equals 0.

BY

Use Built=in
Linear LUT
[reset= linear]

Peset to defanlt Look Up Table:
G5l =0DCLK
GS2=2DCLK
GS3=4DCLK
GS4=6DCLK

G562 =122 DCLK
G563 =124 DCLK

BB
A[4:0]

Set Pre-charge
voliage

Set pre-charge voltage level.[reset = 17h]

A[4:0]
00000

Hex code
00h

pre-charge voltage |
0.20X Vee

11111 | IFh 0.60x Vo

Note
"This command is locked by Comunand FDh by default. To
unlock it. please refer to Command FDh.

2| &g

Set "-qu.m
Voltage

Set COM deselect voltage level [reset = 05h]

A[2:0]
000

Hex code
0oh

Vcoum
0.72 % Ve

101 05h 0.82 x Ve [reset]

111 07h 0.86 X Vo

Note
"This command is locked by Command FDh by default. To
unlock it. please refer to Command FDh.

€




INTERNATIONAL
[Fundamental Command Table
D/C#| Hex (D7 D6|DS[D4 D3 |D2 D2 D0 Command Description
0 Cl 111 lolololololl A[7:0] Contrast Value Color A [reset=10001010b)]
1 | A[7:0] | A7| Ag| As|As|As| As | Ay | Ao| Set Contrast [B[7:0] Contrast Value Color B [reset=01010001b]
-, i fi {C[7:0] Contrast Value Color C  [reset=10001010b]
1 B[7:0] |B;|Bs|Bs |Bs| B3 | B; | By | By | Cwrent for
1 | c[7:0) |Ci|Cs|Cs|Ca|Cs|Ca|Cr|Co| CoOlorAB.C
0 | €7 |11 jofofo|1|01[l A[3:0]
0000b  reduce output cwrrents for all colors to 1/16
AZO] [ * ] * | *| *lAs|A A
[3:0] 3| A2 A1 f A 0001b  reduce output currents for all colors to 2/16
Master Contrast
Current Control
111006 reduce output cwrrents for all colors to 15/16
1111k no change [reset]
0 CA 1j1|jo0joj1|Oo|1]|0O A[6:0] MUX ratio 16MUX ~ 128MUX, [reset=127].
1| A[6:0] | 0| Ag|As|Ay|As|As| Ay | Ag |Set MUX Ratio [RAnES from 15 t0 127)
0 DI tlolilolililoly NOP Conunand for No Operation
0 E3 1li1lilelolel1| NOP Command for No Operation
0 FD 1 1 111 1 1|01 A[7:0]: MCU protection status [reset = 12h]
1 A[T:0] | Az | Ag| As | Ag]As | Ax| Ay | Ao A[7:0] = 12b, Unlock OLED driver IC MCTU inferface from
B lentering command [reset]
A[7:0] = 16b, Lock OLED driver IC MCT interface from
entering command
Set Command |A[7:0] = BOb. Command A2.B1.B3.BB.BE.C1 inaccessible
Lock fin both lock and unlock state [reset]
A[7:0] = Blb., Command A2 B1.B3.BB.BE.C1 accessible if
jin unlock state
Note
) The locked OLED driver IC MCU interface prohibits all
commands and memory access except the FDh command.
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Set (GAC) (D/C# = 0. R/'W#(WR#)= 0. E(RD#) = 1) unless specific setting is stated
Single byte command (D/C# = 0), Multiple byte command (D/C# = 0 for first byte. D/C# = 1 for other bytes)

IGraphic acceleration command

[D/c# Hex |D7|D6/D5|D4[D3|D2|D2/D0| Commana Description
0 9 |1|[o0flO0]|J1]O|1(|[1]|O A[7:0] = 00000000b No scrolling
; A[7:0] = 00000001b to 00111111b
1 [A[7:0]] Ay A Az A A :
(7:0] Ag| AstAs [Ag| Ax| A1 | Ao Scroll towards SEG127 with 1 column offset
1 |B[6:0]] 0 | Bs|Bs|By|B;|By BBy A[7:0] = 01000000 to 11111111b
1 [C[7:0]]C7|Cs|Cs|Cq|C3|Ca|Cy|Co Scroll towards SEGO with 1 column offset
1 [D[6:0)] O [Dg|Ds|Dy|(Ds;|D;|Dy|D
o0 o e ol il el Il B [B[6:0] : start row address
1 [E[1:0)) olof|o|ofo0o|0|E|E
C[7:0] : number of rows to be H-scrolled
B+C <= 128
Horizontal Scroll
IED[G:O] : Reserved (reset=00h)
[1:0] : scrolling time interval
00b test mode
01b normal
10b  slow
11b  slowest
Note
() Operates during display ON.
O |9 |1|O0fO|1|[1]|]1(|1]0O Stop horizontal scroll
Stop Moving |[Note
V) After sending 9Eh comumand to stop the scrolling
action, the ram data needs to be rewritten
0 O9F |1 |(o0|O(|1 |1 ]1]1]]1 Start Moving Start horizontal scroll
Note

) After executed the graphic command. waiting time is required for update GDDRAM content.
Vi =2.4-3.5V. waiting time = 500ns/pixel.
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Timing Characteristics

6800-Series MCU Parallel Interface:

Symbol | Parameter Min | Tvp Max | Unit |
_— Clock Cyele Time (read) 320 | ) s
CYCIE Clock Cyele Time (write) 300 ;
tas Address Setup Time 24 - - ns
tapy Address Hold Time 0 - - ns
tosw Write Data Setup Time 40 - - ns
toHw Write Data Hold Time 7 - - ns
tDER Read Data Hold Time 20 - - ns
tog Output Disable Time - - 70 ns
tacc Access Time - - 140 ns
P Chip Select Low Pulse Width (read) 120 s
5L Chip Select Low Pulse Width (write) 60 ?
pW Chip Select High Pulse Width (read) 60 ) ) s
CSH Chip Select High Pulse Width (write) 60 >
tp Rise Time - - 15 ns
t Fall Time - - 15 ns
D/C# >< ><
t < »
4—p| AS «
Lap
. F o h
R/W# >< ><
N ]
E / \
- 7
< levae >
« PW,s " | s >
CS# ) csL / q
\ tR_b/i_ ,
te < . Daw
> [ psw
D[17:0] ® .
(WRITE) Valid Data
T >
D[17:01@D ACC DHR |
(READ) Valid Data >< D —
) /|
) Ton
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8080-Series MCU Parallel Interface:

Symbol Parameter Min | Typ | Max | Unit
tevere Clock Cycle Time 300 - - ns
tag Address Setup Time 10 - - ns
tamr Address Hold Time 0 - - ns

| tosw Write Data Setup Time 40 - - ns |
toaw Write Data Hold Time 7 - - ns
o Read Data Hold Time 20 - - ns
| tom Output Disable Time - - 46 ns |
tace Access Time - - 140 ns
tpwir Read Low Time 150 - - ns
| tpwrw Write Low Time 60 - - ns |
tpwWHR Read High Time 60 - - ns
tpwirw Write High Time 60 - - ns
| tr Rise Time - - 15 ns |
ty Fall Time - - 15 ns
teg Chip select setup time 0 - - ns
tesh Chip select hold time to read signal 0 - - ns
| tese Chip select hold time 20 - - ns
Write cycle Read cycle -
CS# CS# " tesn g
- +
tes tog
D/C# :g‘ ’X: D/C# E‘ ’K
R A K A
< Ls . o Lan ol " bs » < bt -
) —br:—tF tﬂp :— " tevere =| ) —b»' 4} —lﬁ ;— ] tovele >
WRF PRELTTERN 2 v , RD# \PELTA »/| g e :\c
\* / /
fee t,
D[17:0] . tosw > tDHW! D[I,IO]“) €4S -;L ‘A—R_i
—— " ? N
)F — i "

ll.:)H
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4-wire SPI:

| Svinbol | Parameter Min Tvp Max | Unit
Teyele Clock Cycle Time 220 - - ns
tas Address Setup Time 15 - - ns
tag Address Hold Time 42 - - ns
tcss Chip Select Setup Time 20 - - ns
tesH Chip Select Hold Time 10 - - ns
tpsw Write Data Setup Time 15 - - ns
oW Write Data Hold Time 20 - - ns
ter kL Clock Low Time 20 - - ns
terxm Clock High Time 20 - - ns
tr Rise Time - - 15 ns
tg Fall Time - - 15 ns

D/C# A

.

SCLK(D0)

SDIN(D1)

Cs%

SCLK(DO0)

N

Tas tam
> P
tess tesH /
A
€ Teyele >
fcIRL N ICIKH
< > €
/C b
rF o ‘7 rR \
! ) IDsw ) CDHW
%= = e —
5
Valid Data ><
|

RN

o

SDIN(D1) _<D7><D6><DS><D4><D3><DJ><D1><DO>7
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[ ]

3-wire SPI:

| Svinbol | Parameter Min Tvp Max | Unit
Teyele Clock Cycle Time 220 - - ns
fcss Chip Select Setup Time 20 - - ns
tesH Chip Select Hold Time 44 - - ns
tDsw Write Data Setup Time 15 - - ns
oW Write Data Hold Time 20 - - ns
ter kL Clock Low Time 20 - - ns
terkm Clock High Time 20 - - ns
tr Rise Time - - 15 ns

|t Fall Time - - 15 ns

cst N\

SCLK

SDIN

DIXDO>—

Ccs# \; fess . fcsn
« teyere >
t P [CIKH o
CLEL - .} >
- Ll y
SCLK \_
(D0) tp S 7 tr
j— — [ —
P Ipsw - t oW
SDIN Valid Data
(D1)
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Example Initialization Sequence:

void OLED_Init_12896RGB(void)
{

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

oled_Command_12896RGB(0xFD); //Command lock setting

oled_Data_12896RGB(0x12); //unlock
oled_Command_12896RGB(0xFD); //Command lock setting
oled_Data_12896RGB(0xB1); //unlock

oled_Command_12896RGB(0xAE); //Set Display OFF

oled_Command_12896RGB(0xB3); //Set Display Clock Divide Ratio
oled_Data_12896RGB(0xFO0);

oled_Command_12896RGB(0xCA); //Set MUX ratio
oled_Data_12896RGB(0x5F);

oled_Command_12896RGB(0xA2); //Set Display offset
oled_Data_12896RGB(0x00);

oled_Command_12896RGB(0xA1); //Set display start line
oled_Data_12896RGB(0x00);

oled_Command_12896RGB(0xAQ); //Set Re-map, color depth
oled_Data_12896RGB(0xB4);

oled_Command_12896RGB(0xB5); //set GPIO
oled_Data_12896RGB(0x00);

oled_Command_12896RGB(0xAB); //Function Set
oled_Data_12896RGB(0x01);

oled_Command_12896RGB(0xB4); //Set Segment Low Voltage
oled_Data_12896RGB(0xA0);
oled_Data_12896RGB(0xB5);
oled_Data_12896RGB(0x55);

oled_Command_12896RGB(0xC1); //Set Contrast Current
oled_Data_12896RGB(0x56);
oled_Data_12896RGB(0x4F);
oled_Data_12896RGB(0x57);

oled_Command_12896RGB(0xC7); //Master Contrast Current Control
oled_Data_12896RGB(0xO0F);

oled_Command_12896RGB(0xB9); //use linear grayscale LUT

oled_Command_12896RGB(0xB1); //Set Phase Length
oled_Data_12896RGB(0xC2);

oled_Command_12896RGB(0xBB); //Set Pre-charge Voltage
oled_Data_12896RGB(0x17);
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oled_Command_12896RGB(0xB2); //Display enhancement
oled_Data_12896RGB(0xa4);
oled_Data_12896RGB(0x00);
oled_Data_12896RGB(0x00);

oled_Command_12896RGB(0xB6); //Set Second Pre-charge Period
oled_Data_12896RGB(0x01);

oled_Command_12896RGB(0xBE); //Set VCOMH
oled_Data_12896RGB(0x05);

oled_Command_12896RGB(0xA6); //Normal display

oled_Clear_Screen(); //Clear Display (write all 0x00’s to display RAM)
oled_Command_12896RGB(0xAF); //Set Display ON

delay_ms(200);

oled_Command_12896RGB(0x5C); //Enable Write to RAM command
}

18
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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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