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3．FEATURES 

‧ Resolution: 128 x 64 dot matrix panel 
‧ For matrix display: 
   Segment maximum source current: 100uA 
   Common maximum sink current: 15mA 
   256 step contrast brightness current control 
‧ Embedded 128 x 64 bit SRAM display buffer 
‧ Pin selectable MCU Interfaces: I2C Interface 
‧ Screen saving continuous scrolling function in both horizontal and vertical direction 
‧ Internal charge pump regulator 
‧ RAM write synchronization signal 
‧ Programmable Frame Rate and Multiplexing Ratio 
‧ Row Re-mapping and Column Re-mapping 
‧ On-Chip Oscillator 
‧ Wide range of operating temperature: -40°C to 70°C 
 
 
 
 

4．GENERAL SPECIFICATIONS 
 

ITEM  DESCRIPTION  UNIT 

Outline Size 27.5(L)×27.8(W)×2.6(T) mm 

Display Color BLUE --- 

128×64 dots 
Display type 

-- dots 
View Area 23.74×12.86 mm 
Display Area 21.74×10.86 mm 
Dots size 0.154×0.154 mm 
Dots pitch 0.17×0.17 mm 
Controller & driver SSD1306 COG --- 
Range of view 160° --- 
Interface mode I2C --- 
VCC&VPP(Type) 3.3 V & 7.5V V 
Weight TBD g 
Operation Temp. -40~+70 ℃ 
Storage Temp. -45~+80 ℃ 
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5．OUTLINE DIMENSIONS 
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6．PIN CONNECTIONS 
 

Pin No.  Pin Out  I/O  Description 

1 VCC 3.3~4.2V  Power Supply for Display Module Circuit. 

2 GND P  Ground. 

3 SCL I  Serial clock input. 

4 SDA I  Serial data input. 
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7．PANEL LAYOUT DIAGRAM 

C62 C0 S127 S0 C1 C63

 
 

8． BLOCK DIAGRAM 
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9．ABSOLUTE MAXIMUN RATING 
ITEM SYMBOL MIN MAX UNIT CONDITION

POWER SUPPLY FOR LOGIC VCC-VSS -0.3 5.0 V Ta = 25°C 
POWER SUPPLY FOR DRIVE IC VPP-VSS -0.3 16.0 V Ta = 25°C 
INPUT VOLTAGE VIN -0.3 VCC+0.3 V Ta = 25°C 
SUPPLY CURRENT ICC -0.3 40 mA Ta = 25°C 
Operating Temperature Top -40 70 ℃  
Storage Temperature Tstg -45 80 ℃  
Humidity -- - 85 %  
Life Time (charge pump)  -- 20,000 - Hrs Note3-1 
Life Time (charge pump)  -- 50,000 - Hrs Note3-2 
Life Time (external DC/DC)  -- 10,000 - Hrs Note3-3 
Life Time (external DC/DC)  -- 30,000 - Hrs Note3-4 

Note 1: All the above voltage are on the basis of “GND=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. 
“Electrical Characteristics”. If this module is used beyond these conditions, 
malfunctioning of the module can occur and the reliability of the module may 
deteriorate 

Note 3: 
(A) Under Vcc = 7V (Charge Pump), Ta = 25°C, 50% RH. 
Vpp = 12V (External DC/DC) 
(B) Life time is defined the amount of time when the luminance has 
decayed to less than 50% of the initial measured luminance. 
(1) Setting of 75 cd/m2 : (Charge Pump) 
- Contrast setting : 0xCF 
- Frame rate : 105Hz 
- Duty setting : 1/64 

 
(2) Setting of 55 cd/m2 : (Charge Pump) 
- Contrast setting : 0x47 
- Frame rate : 105Hz 
- Duty setting : 1/64 
 
(3) Setting of 100 cd/m2 : (External DC/DC) 
- Contrast setting : 0xEF 
- Frame rate : 105Hz 
- Duty setting : 1/64 

 
(4) Setting of 80 cd/m2 : (External DC/DC) 
- Contrast setting : 0xAF 
- Frame rate : 105Hz 
- Duty setting : 1/64 
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10．ELECTRICAL CHARACTERISTICS (GND=0V) 
PARAMETER MIN TYP. MAX UNITS COMMENTS 

Normal mode current 
ICC  30 38 mA All pixels on 

Standby mode current 
ICC  5 8 mA 10% pixels on 

      

      
 
(1) Normal mode condition : (Charge Pump) 
- Contrast setting : 0xCF 
- Frame rate : 105Hz 
- Duty setting : 1/64 
(2) Standby mode condition : (Charge Pump) 
- Contrast setting : 0x04 
- Frame rate : 105Hz 
- Duty setting : 1/64 

 
11．ELECTRO-OPTICAL CHARACTERISTICS 

Item Symbol Condition Min. Typ. Max. Unit Note 

Normal 
Brightness Lbr With polarizer 55 75 - cd/m2  

Standby 
Brightness Lbr With polarizer - 35 - cd/m2  

- - - C.I.E(Blue) X,Y C.I.E 1931 
- - - 

  

Response Time    10  us  

Dark Room 
Contrast CR  - 2000:1 -   

View Angle    160 180  degree 
   * Optical measurement taken at VCC =3.3V.VPP=7.5V 

(1) Normal mode condition : (Charge Pump) 
- Contrast setting : 0xCF 
- Frame rate : 105Hz 
- Duty setting : 1/64 
(2) Standby mode condition : (Charge Pump) 
- Contrast setting : 0x04 
- Frame rate : 105Hz 
- Duty setting : 1/64 
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12．CONTROLLER ELECTRICAL CHARACTERISTICS 
DC Characteristics 
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13．TIMING CHARACTERISTICS 
6800-series MCU parallel interface characteristics 

 
 

VDD=3.3V, Ta=25℃ 
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8080-series MCU parallel interface characteristics 
 

 
 VDD=3.3V, Ta=25℃ 
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Serial interface characteristics (4-wire SPI) 
 

 
 
 
 
VDD=3.3V, Ta=25℃ 
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I2C interface Timing characteristics 
 
 

 
 
VDD=3.3V, Ta=25℃ 
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14．DISPLAY COMMANDS 
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Note 
(1) “*” stands for “Don’t care”. 
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Read Command Table 

 
Data Read / Write 
To read data from the GDDRAM, select HIGH for both the R/W# (WR#) pin and the D/C# pin for 6800. 
series parallel mode and select LOW for the E (RD#) pin and HIGH for the D/C# pin for 8080-series parallel mode. No 
data read is provided in serial mode operation. 
In normal data read mode the GDDRAM column address pointer will be increased automatically by one after each data 
read.   
Also, a dummy read is required before the first data read. 
To write data to the GDDRAM, select LOW for the R/W# (WR#) pin and HIGH for the D/C# pin for both 6800-series 
parallel mode and 8080-series parallel mode. The serial interface mode is always in write mode.  The GDDRAM column 
address pointer will be increased automatically by one after each data write. 

 
Address increment table (Automatic) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BBllaazzee  DDiissppllaayy  TTeecchhnnoollooggyy  CCoo..,,  LLttdd.. Doc. No.: SAS1-1428-A 



________________________________________________________________________________________________________ 

  

15．Power ON and OFF sequence 
The following figures illustrate the recommended power ON and power OFF sequence of SSD1306 : 
15.1 Power ON and OFF sequence with External VCC 
Power ON sequence: 
1. Power ON VDD 
2. After VDD become stable, set RES# pin LOW (logic low) for at least 3us (t1) (4) and then HIGH (logic 
high). 
3. After set RES# pin LOW (logic low), wait for at least 3us (t2). Then Power ON VCC.(1) 
4. After VCC become stable, send command AFh for display ON. SEG/COM will be ON after 100ms 
(tAF). 

The Power ON sequence 

 
Power OFF sequence: 
1. Send command AEh for display OFF. 
2. Power OFF VCC.(1), (2), (3) 
3. Power OFF VDD after tOFF. (5) (Typical tOFF=100ms) 
 

The Power OFF sequence 

 
Note: 
(1) Since an ESD protection circuit is connected between VDD and VCC, VCC becomes lower than VDD whenever VDD 
is 
ON and VCC is OFF as shown in the dotted line of VCC in Figure 8-16 and Figure 8-17. 
(2) VCC should be kept float (i.e. disable) when it is OFF. 
(3) Power Pins (VDD , VCC) can never be pulled to ground under any circumstance. 
(4) The register values are reset after t1. 
(5) VDD should not be Power OFF before VCC Power OFF. 
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15.2 Power ON and OFF sequence with Charge Pump Application 
Power ON sequence: 
1. Power ON VDD 

2. Wait for tON. Power ON VBAT.(1), (2) (where Minimum tON = 0ms) 
3. After VBAT become stable, set RES# pin LOW (logic low) for at least 3us (t1) (3) and then HIGH (logic high). 
4. After set RES# pin LOW (logic low), wait for at least 3us (t2). Then input commands with below 
sequence: 
a. 8Dh 14h for enabling charge pump 
b. AFh for display ON 
5. SEG/COM will be ON after 100ms (tAF). 
 
                        The Power ON sequence with Charge Pump Application 

 
Power OFF sequence: 
1. Send command AEh for display OFF 
2. Send command 8Dh 10h to disable charge pump 
3. Power OFF VBAT after tOFF. .(1), (2) (Typical tOFF =100ms) 
4. Power OFF VDD after tOFF2. (where Minimum tOFF2 = 0ms (4) , Typical tOFF2=5ms) 
 

The Power OFF sequence with Charge Pump Application 

 
Note: 
(1) VBAT should be kept float (i.e. disable) when it is OFF. 
(2) Power Pins (VDD , VBAT) can never be pulled to ground under any circumstance. 
(3) The register values are reset after t1. 
(4) VDD should not be Power OFF before VBAT Power OFF 
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16. RELIABILITY  

Contents of Reliability Tests 

 
* The samples used for the above tests do not include polarizer. 
* No moisture condensation is observed during tests. 
 

Failure Check Standard 
After the completion of the described reliability test, the samples were left at room temperature for 2 
hrs prior to conducting the failure test at 23±5°C; 55±15% RH. 
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17. QUALITY LEVEL 
Environment Required 
Customer’s test & measurement are required to be conducted under the following conditions: 
Temperature:                                    23 ± 5°C 
Humidity:                                        55 ± 15% RH 
Fluorescent Lamp:                                30W 
Distance between the Panel & Lamp:               ≥ 50cm 
Distance between the Panel & Eyes of the Inspector: ≥ 30cm 
Finger glove (or finger cover) must be worn by the inspector. 
Inspection table or jig must be anti-electrostatic. 
 
Sampling Plan 
Level II, Normal Inspection, Single Sampling, MIL-STD-105E 
 
Criteria & Acceptable Quality Level 

 
  Cosmetic Check (Display Off) in Non-Active Area 
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Cosmetic Check (Display Off) in Non-Active Area (Continued) 
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Cosmetic Check (Display Off) in Active Area 
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Pattern Check (Display On) in Active Area 
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18. PACKAGE SPECIFICATIONS  
 

Packaging Material 
No. Item Model Dimensions (mm) Quantity 
1 LCM - - -- 
2 POF - - -- 
3 TRAY - - -- 
4 SMALL BOX - 385.0×315.0×200.0 2 
5 BIG BOX - 398.0×331.0×430.0 1 

 

Use empty tray

Put products into
the tray

Tray stacking

POF

Tray

=>

=> >=

Small Box Big Box
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