Dot matrix OLED display module Manual
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1. FUNCTIONS & FEATURES

Features

- Display Mode: Passive Matrix
- Number of Pixels: 128 X 128 dots

- Display Color: 262144 colors ( Maximum )

- Drive Duty: 1/128 Duty

- Driver IC: SSD1351
- Interface: SPI port

2. MECHANICAL SPECIFICATIONS

ITEM SPECIFICATIONS UNIT
Module Size 33.8LX40. OW X 3. 4 (MAX) H mm
View Area 28. 855X 28. 865 mm
Effective Area 26. 855X 26. 864 dots

Pixel Size 0.185X0.194 mm
Pixel Pitch 0.21X0.21 mm

3. EXTERNAL DIMENSIONS (unit: mm)
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4. BLOCK DIAGRAM

Active Area 1.50"
128(RGB) x 128 Pixels

SSD1351

-z 8fzzz3fsss §

it

5. POWER SUPPLY

VDD

VSS
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6. PIN DESCRIPTION

ITEM SYMBOL LEVEL FUNCTION
1 GND 0 Power Ground
2 VCC +3.3V~5.0V | Power Supply For Logic
3 SCL H/L Serial Clock signal
4 SDA H/L Serial Data input signal
5 RES H/L Active LOW Reset signal.(RC Reset circuit on board.)
6 D/C H/L H: Data L: Command
7 /CS L Chip Select

7. ELECTRICAL CHARACTERISTICS

Parameter Symbol Min Max Unit Notes

Supply Voltage for Operation Vel -0.3 - \Y 1.2

Supply Voltage for Logic Vbp 05 5. L V 1,2

Supply Voltage for I/0O Pins Vbbio -0.5 Vo \Y L2

Supply Voltage for Display Vee -0.5 16 \Y% 1,2

Operating Temperature Tor -30 70 i -
Storage Temperature Tstg =40 80 °C [ e |
=N0‘rc 1: All the above voltages are on the basis of “VSS = (0V”,

Note 2: When this module is used beyond the above absolute maximum ratings,

permanent breakage of the module may occur. Also, for normal operations, it
is desirable to use this module under the conditions according to Section 3.
“Optics & Electrical Characteristics”. If this module is used beyond these
conditions, malfunctioning of the module can occur and the reliability of the
module may deteriorate.

4/8



Characteristics

Symbol

Conditions

Min

Max

Supply Voltage for Operation

Supply Voltage for Logic

Supply Voltage for I/O Pins
Supply Voltage for Display
High Level Input

Low Level Input
High Level Output
o Teve Cuipot

Operating Current for V¢

Operating Current for Vcc

Sleep Mode Current for V¢
Sleep Mode Current for Ve

Var
Vbp
Vbbio
Vee

lcr, sLeEp

lcc, sLEEP

24
2.4

. s
2.6

1.65
e

Ve
13.5

0.8xVinid

Vbbio

low=100uA, 3.3MHz
low = 100uA, 3.3MHz

0
O'QX\"DDIU
0

O.EX\.DD[Q
Vbbio

0.1xVppig

300

Note 4
Note 5

29.0
41.8

5

5

Note 3: Brightness (Ly;) and Supply Voltage for Display (Vcc) are subject to the

change of the panel characteristics and the customer’s request.

Note 4: V= 2.8V, Ve = 13V, 50% Display Area Turn on.
Note 5: V= 2.8V, Ve =13V, 100% Display Area Tumn on.

8. Optical Characteristics

Characteristics Symbol Conditions Min | Typ | Max | Unit
Brightness (White) | Le “’“(’I‘\]Ef;a;zer 70 | 90 | - [cd/m?
_— (x) - 0.26 | 0.30 | 0.34
C.LE. (White) &) With Polarizer 029 | 033 | 037
(x) - . 0.60 [ 0.64 | 0.68
C.LLE. (Red) V) With Polarizer 030 | 034 | 0.38
(x) S 0.27 | 0.31 | 0.35
C.LLE. (Green) ¥) With Polarizer 058 | 0.62 | 066
(x) = " 0.10 ] 0.14 | 0.18
C.LE. (Blue) ) With Polarizer 0121 016 | 0.20
Dark Room Contrast CR - |>2000:1] -
View Angle >160| - - |degree

* Optical measurement taken at Ve = 2.8V, Vee = 13V,
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9. COMMAND TABLE

Serial Interface Timing Characteristics: (4-wire SPI)

Symbol |Description

teyele  |Clock Cycle Time

tAs Address Setup Time
tan Address Hold Time

tcss _.Chip Select Setup Time

tcsu  |Chip Select Hold Time

tpsw  |Write Data Setup Time
tppw  [Write Data Hold Time
.C lock Low Time
Clock High Time

Rise Time

Fall Time

l< N
CS# \ Tess 1 Tosm /
SCLK(R/W# (WR#)) N / \
/

t
N B pe—

Ipsw Ipaw

SDIN(DO) Valid Data ><
N, P

cs# \ /_
o] L LS
SDIN(DO) —< D?X DGX DSX D4>< DSX D1>< DIX DD>_

For detailed instruction information, see SSD1351 datasheet .
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10 . Actual Application Example

Command Lock Function Selection Enunce Drvng Schems Capabiiny
OxFD, Ox12 OxAB, 0x01 (xB2, OxA4, Ox00, Ox00
i
Command Lock Set Segment Low Valtage Set Pre-Charge Voltage
&FD, 0xBI (xB4, OxAQ, O0xBS, O0x55 BB, 0x17

|

Set Sleep Mode On

Set Contrast Current

St Second Pre-Chasge Period

OxAE OxC 1, OxC8, Ox80, O0xCR OxBa6, Ox01
[ [
Se i Ooi DvideFatio Dol s rege Set Master Current Cantral Set VCOMH Voltage
(xB3,0xF1 xC7, OxOF OxBE, 0x08

|

Set Multiplex Ratio
xCA, OxTF

Set Display Offsat
OxA2, Ox00

Set Display Stan Line

Gamma Look up Table
(xBE&,
Ox02, (x03, Ox04, Ox08,
Ox06, 0x07, Ox0R, 0x09,
x0A, (x0B, (x0C, 0x0D,
(xOE, OxOF, Ox10, Ox11,
Ox12, Ox13, 0x15,0x17,
x19,0x1B,0x 1D, OxIF,
Ox21, 0x23, 0x25, 0x27,
Ox2A, 0x2D, 0x30, 0x33,
Ox36,0x39, Ox3C, Ox3F,
x42, Ox45, 0xd8, Ox4C,

|

Set Display Mode
OxAS

Clear Screen

Set Sleep Mode Off
OxAF

OxAl, OxOD

x50, Ox34, 0x358, Ox3C,
60, Onsd, Ox6R, néC,
x70, 0x74,0x78, 0x7TD,
Se1Re-Maa & Calar Deph Ox82,0x87, 0xEC, 0x91,
' k94, 0x9B, OxAQ, OxAS
! 4 y 5 L E

- xAA, OxAF, 0xB4

|
Set GPIO Set Phase Length
OxBS, Ox00 OxBl, Ox32

If the noise 15 accidentally occurred at the displaying window during the operation,
please reset the display in order to recover the display function.
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11. Reset Circuit

When RES# input is low, the chip is initialized with the following status:

I. Display is OFF

2. 128(RGB)x128 Display Mode

3. Normal segment and display data column and row address mapping (SEGO
mapped to column address 00h and COMO mapped to row address 00h)

Display start line is set at display RAM address 0

Column address counter 1s set at 0

Normal scan direction of the COM outputs

Command A2h, B1h, B3h, BBh, BEh are locked by command FDh

N

12. DESIGN AND HANDING PRECAUTION

1.. The OLED panel is made by glass. Any mechanical shock (eg. Dropping form high place) will damage
the OLED module. Do not add excessive force on the surface of the display, which may cause the Display
color change abnormally.

2.. The polarizer on the OLED is easily get scratched. If possible, do not remove the OLED protective
film until the last step of installation.

3..Never attempt to disassemble or rework the OLED module.

4..0nly Clean the OLED with Isopropyl Alcohol or Ethyl Alcohol. Other solvents (eg. water) may damage
the OLED.

5.. When mounting the OLED module, make sure that it is free form twisting, warping and distortion.

6.. Ensure to provide enough space(with cushion) between case and OLED panel to prevent external force
adding on it, or it may cause damage to the OLED or degrade the display result

7.. Only hold the OLED module by its side. Never hold OLED module by add force on the heat seal or
TAB.

8.. Never add force to component of the OLED module. It may cause invisible damage or degrade of the
reliability.

9..0LED module could be easily damaged by static electricity. Be careful to maintain an optimum
anti-static work environment to protect the OLED module.

10..When peeling of the protective film form OLED, static charge may cause abnormal display pattern. It
is normal and will resume to normal in a short while.

11..Take care and prevent get hurt by the OLED panel edge.

12..Never operate the OLED module exceed the absolute maximum ratings.

13..Keep the signal line as short as possible to prevent noisy signal applying to OLED module.

14.. Never apply signal to the OLED module without power supply.

15..1C chip (eg. TAB or COG) is sensitive to the light. Strong lighting environment could possibly cause
malfunction. Light sealing structure casing is recommend.

16.. OLED module reliability may be reduced by temperature shock.

17.. When storing the OLED module, avoid exposure to the direct sunlight, high humidity, high
temperature or low temperature. They may damage or degrade the OLED module
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