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1. CHARACTERISTICS 

 Programmable pushbutton switch with OLED & RGB-LED 

 High resolution of 60 * 32 pixels 

 Interface : SPI / I2C 

 Low power consumption 

 Dust proof design 
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2. SWITCH BLOCK DIAGRAM & PIN CONFIGURATIONS 

2.1. SWITCH SPECIFICATIONS 
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2.2. PIN STRUCTURE 

(Bottom View) 

PIN No. SYMBOL NAME FUNCTION 
1. SW Switch Pin Terminal of Switch. 
2. SW Switch Pin Terminal of Switch. 
3. SW Switch Pin Terminal of Switch. 
4. SW Switch Pin Terminal of Switch. 
5. LED C+ LED Common Full Color LED - Common Anode. 
6. LED G- LED Green Full Color LED–Green Cathode. 
7. LED R- LED Red Full Color LED–Red Cathode. 
8. LED B- LED Blue Full Color LED–Blue Cathode. 
9. IXS Communication Select H : I2C(Slave address : 0110000b), L : SPI. 

10. D0(SCL) Serial Clock Serial clock input. 
11. D1(SI) Serial Data Serial data input. 
12. DC Data / Command Switch data or command. 

13. CSB Slave Control Select 
Chip Select (Active Low), When IXS=H, CSB must 
be Low. 

14. RSTB Reset Reset terminal. 
15. VDD Power Power supply for analog and digital. 
16. IREF Reference Current Resistor terminal for reference current. 
17. VCC Power High voltage power supply for driving circuits. 
18. VCC Power High voltage power supply for driving circuits. 
19. VSS Ground Ground. 
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3. SPECIFICATIONS

 Pole-Position：1P1T, Normal-Open

 Rating：

 Max. : 1mA @ 20VDC or 5mA @ @5VDC
 Min. : 1mA @ 5VDC

 Operation Temperature：-20℃ ~ 75℃

 Storage Temperature：-30℃ ~ 85℃

3.1. SWITCH SPECIFICATIONS 

 Electrical Performance
Parameter Test Conditions Min. Typ. Max. Unit 

Contact Resistance 
DC 5V；100 mA By method 

of voltage drop 
200 Ω 

Insulation Resistance DC 100V 100 MΩ 

Dielectric Strength Break down is unallowable 
AC 250V(50-60HZ) For 1 

minute 

Bounce Time 

Lightly strike the center of 

the stem at a rate 3 ~ 4 

operation / second 

encountered in normal use. 

Bounce shall be tested at 

ON and OFF. 

10 mSec 
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 Mechanical Performance 

Parameter Test Conditions Min. Typ. Max. Unit 

Operating Force 

Along operational direction, 

to apply a static load on top 

of the stem until it stops 

movement. 

 
160 

± 40 
 gf 

Full Travel 

Along operational direction, 

to apply a static load on top 

of the stem depress in stem 

gradually until it stops 

movement. 

 
1.25 

± 0.3 
 mm 

Robustness of terminal 

Any direction, to apply a 

static load 200gf at top of 

terminal for 15 second once 

for a terminal only. 

1. Terminal could be 

bent but loosened 

terminal or bas frame 

broken is not 

allowable. 

2. Any damages on 

switch construction 

are not allowable. 

3. It should meet 

Electrical 

Performance. 

 

Robustness of stem 

Along operation direction, 

to apply a static load 2 Kgf 

on top of the actuator to 

apply a static load 2 Kgf for 

15 seconds. 

In addition to moving 

contact, any damages on 

switch, construction are 

not allowable. 

 

Solder ability 

1. Wave soldering：260 ± 5 

℃ in 3 second. 

2. Manual soldering：350 ± 

5 ℃ in 3 second for 

15W soldering iron. 

Coverage 75% (Min.).  

 
 Resistance Of Soldering Heat 

 Manual Soldering：320±5℃ in 3 seconds 

 Wave Soldering：260±5℃ in 3 seconds 
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 Durability

Operating Life Without Load：1,000,000 MIN. (SPEED 15 ~ 20 CYCLES/MIN.)：

Parameter Test Conditions Min. Typ. Max. Unit 

Contact Resistance 1K Ω 

Operating Force 
Within the range between 

±30% of specification 

Insulation Resistance DC100V 10M Ω 

Dielectric Strength AC250V 1 minute 

 Environmental Performance
Parameter Test Conditions CRITERIA 

Cold 

1. -20±2 ℃ For 96 Hours.

2. Water should be

remove before testing.

3. Standard conditions

after test : 1 hour.

1. It should meet the requirements of

Switch Electrical Performance Stated. 

2. Mechanical performance should

remain to normal. 

Dry Heat 

1. 70±2 ℃ For 96 Hours.

2. Standard conditions

after test : 1 hour.

1. Switch should meet Electrical

Performance. 

2. Mechanical Performance should

remain to normal. 

Damp Heat 

1. 0 ± 2℃，RH 90% ~ 95%

For 96 Hours 

2. Water should be

remove before testing.

3. Standard conditions

after test : 1 hour.

1. Contact resistance : 500mΩ Max.

2. The insulation resistance should be

higher than 10 MΩ. 

3. Dielectric strength should meet

Switch Electrical Performance 

(Dielectric Strength) stated. 

4. Mechanical performance should

remain to normal. 



新北市淡水區中正東路二段 29 號 12 F(12F, No.29, Sec.2, Chung Cheng E Rd., Tamshui District, New Taipei City 25170, Taiwan) 

TAIWAN: Tel: 886-2-8809-8288  Fax: 886-2-8809-8289              CHINA: Tel: 86-769-8791-6429  Fax: 86-769-8791-6430

WB R Well Buying Industrial Co., Ltd. 
PS013 Series Datasheet 

9 

3.2. OLED ELECTRICAL SPECIFICATIONS 

 Characteristics Of Display
Parameter SPECIFICATION Unit 

Panel Type OLED 

Dot Matrix 60 x 32 dot 

View Area 14.6 x 8.31 mm² 

Color White colors 

Dot Pitch 0.188 x 0.188 mm² 

OLED Driver IC LD7032 / LDT 

Interface Serial(SPI / IIC) 

 Absolute Maximum Ratings *1

Parameter Test Conditions Min. Typ. Max. Unit 

Supply 

Voltage 

OLED Driver Power 

(VCC) 

TA=25℃ 

-0.3 18.0 V 

Logic Power 

(VDD) 
-0.3 3.6 

V 

Interface Power 

(VDD) 
V 

Input Voltage (VIN) TA=25℃ -0.3 
VDD 

+ 0.3 
V 

Operation Temperature *2 

(Topr) 
-20 +75 ℃ 

Storage Temperature 

(Tstq) 
-40 +85 ℃ 

Notice : 
*1. Absolute Maximum Rating is the limit value that it must not exceed. 
*2. No Condensation. 

 Recommended Operating Conditions
Sym. Parameter Test Conditions Min. Typ. Max. Unit 

VCC 
OLED Driver Power Supply 

Voltage 
12.0 13.0 14.0 V 

VDD 
Logic Power Supply 

Interface Power Supply 
1.65 2.8 3.5 V 

VIH Input High Level Voltage 
0.8 

x VDD 
VDD V 

VIL Input Low Level Voltage 0 
0.2 

x VDD 
V 
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 Current Consumption 

Sym. Parameter Lighting Pattern Min. Typ. Max. Unit 

ICC 

OLED Driver 

Power Supply 

Current 

250 cd/m2 All Pixels ON  5.2 6.5 
mA 

All Pixels OFF  0.9 1.1 

Stand-by   10 uA 

IDD 
Logic Power 

Supply Current 

250 cd/m2 All Pixels ON  117 145 

uA All Pixels OFF  117 145 

Stand-by   10 
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3.3. OLED OPTICAL CHARACTERISTICS 

 Luminance / Chromaticity 
Parameter Conditions Min. Typ. Max. Unit 

Luminance All Pixels ON 200 250  cd / m2 

Chromaticity x All Pixels ON 0.27 0.32 0.37  

Chromaticity y All Pixels ON 0.28 0.33 0.38  

Contrast *1 10,000    

Luminance Distribution *2   20 % 

  Notice： 

*1. Contrast Ratio of Display All Pixels ON in a Dark Room = Display All Pixels ON / Display All 
Off. 

*2. Measuring Point : 6 Point (① ~ ⑥). 

 Luminance Distribution ＝ (1 - (Lmin / Lmax)) × 100 % 

 
 Gray Scale 

 Gray Scale : 2 (White / Black) 
 
 AC Characteristics 

 Frame Rate : Min. 100Hz 
 
 Luminance curve 

  

 
※1 Simulation of lighting time 1/2 
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 UV protection 

UV damage prevention： 

It recommends a paste of UV-cut film to the OLED emission glass surface. 
Example Functional Film : Anti-Reflection Film ReaLook 
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4. SERIAL CONTROLLER INTERFACE 

4.1. SERIAL INTERFACE 

 Serial Interface Timing 
Item Signal Symbol Min. Typ. Max. Unit 

Serial Clock Cycle Time 

High Pulse Width 

Low Pulse Width 

D0 

tCYS 

tPWH 

tPWL 

66 

20 

20 

  nSec 

DC Setup Time 

DC Hold Time 
DC 

tASS 

tAHS 

15 

25 
  nSec 

Serial Input Data Setup Time 

Serial Input Data Hold Time 
D1 

tDSS 

tDHS 

20 

20 
  nSec 

Chip Select Setup Time1 

Chip Select Setup Time2 

Chip Select High Pulse Width 

CSB 

tCSS 

tCSH 

tCSW 

20 

50 

50 

  nSec 

Clock Fall Time → 
     Chip Select Rise Time 

D0 to CSB tSCC 15   nSec 

Serial Clock Rise Time 

Serial Clock Fall Time 
D0 

tr 

tf 
  

15 

15 
nSec 
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 Serial Interface Control Specification 

If DC pin is LOW, the input at D1 is interpreted as command. 
The serial interface is accessed with 8bit. 
Set CSB "L" when the command/parameter is sent. 
If the command is input, it is overwrote by the previous command parameter. 
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 Serial Interface Recommended Circuit & Pin Assignment 

 
 

Pin No. Pin Name Function Description I/O 
9 IXS SPI/I2C Selection I 

10 D0 Clock I 
11 D1 Data I 
12 DC Data / Command Selection I 
13 CSB Chip Selection I 
14 RSTB Reset I 
15 VDD Logic Power Supply P 
16 IREF Segment Current Reference O 
17 VCC OLED Drive Power Supply P 
18 VCC OLED Drive Power Supply P 
19 VSS GND P 
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4.2. I2C INTERFACE 

 I2C Interface Timing 

Item Symbol 
Standard Mode Fast Mode 

Unit 
Min. Typ. Max. Min. Typ. Max. 

SCL Clock Frequency fSCL 0  100 0  400 KHz 

Bus Free Time between a 

STOP and START Condition 
tBUF 4.7   1.3   uSec 

Hold Time (Repeated) 

START Condition 
tHD;STA 4   0.6   uSec 

Set-up Time Form a 

Repeated START Condition 
tSU;STA 4.7   0.6   uSec 

Set-up Time for STOP 

Condition 
tSU;STO 4   0.6   uSec 

Data Set-up Time tSU;DAT 250   100   nSec 

Data Hold Time tHD;DAT 0   0   nSec 

Data Valid Acknowledge 

Time 
tVD;ACK 0.3  3.45 0.1  0.9 uSec 

Data Valid Time tVD;DAT 300   50   nSec 

LOW Period of the SCL 

Clock 
tLOW 4.7   1.3   uSec 

HIGH Period of the SCL 

Clock 
tHIGH 4   0.6   uSec 

Fall Time of Both SDA and 

SCL Signals 
tf   300   300 nSec 

Rise Time of Both SDA and 

SCL Signals 
tr   1000   300 nSec 

 
 

 
 



 

新北市淡水區中正東路二段 29 號 12 F(12F, No.29, Sec.2, Chung Cheng E Rd., Tamshui District, New Taipei City 25170, Taiwan) 

TAIWAN: Tel: 886-2-8809-8288  Fax: 886-2-8809-8289              CHINA: Tel: 86-769-8791-6429  Fax: 86-769-8791-6430 

WB R Well Buying Industrial Co., Ltd. 
PS013 Series Datasheet 

17 

 
 I2C Interface Control Specification 

I2C bus consists of the serial clock (SCL) and serial data (SDA) lines. Both lines must be connected to 
pull-up resistors. 
I2C communication with this device is initiated by a master sending a Start condition, a high-to -low 
transition on the SDA input /output while the SCL input is high. 
After receiving the valid address byte, this device respond with an acknowledge by the slave. 
Any number of data bytes can be transferred from the transmitter to receiver between the Start and the 
Stop conditions. 
Each byte of eight bits is followed by one ACK bit. 
A Stop condition, a low-to-high transition on the SDA input / output while the SCL input is high, is sent by 
the master. 
The transmitter must release the SDA line before the receiver can send an ACK bit. 
Setup and hold times must be met to ensure proper operation. 
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 I2C Device ID Address 

Following a START condition, the bus master must output the address of the slave it is accessing. 
The slave address of this product is "37h". 

 
 The last bit of the address byte defines the operation to be performed. 

When set to logic 1 a read is selected, while a logic 0 selects a write operation. 
MSB bit is first transferred. 

 
 I2C Bus Transactions 
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 I2C Interface Recommended Circuit & Pin Assignment 

 
 

Pin No. Pin Name Function Description I/O 
9 IXS SPI/I2C Selection I 

10 SCL Clock I 
11 SDA Data I 
12 DC Data / Command Selection I 
13 CSB Chip Selection I 
14 RSTB Reset I 
15 VDD Logic Power Supply P 
16 IREF Segment Current Reference O 
17 VCC OLED Drive Power Supply P 
18 VCC OLED Drive Power Supply P 
19 VSS GND P 
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5. POWER & RESET 

 Power ON/OFF Sequence ＆ Display ON/OFF Sequence 
 

State of Power Supply OFF.

Power ON VDD.
Then wait until VDD become 
stable.
(Voltage is in recommended 
range, and deflection from a 
set value is a range within 
10%.)

Set RSTB pin High after 
RSTB pin set Low.
        Low Time : Min 1uS
        High Time : Min 0.1mS

Power ON VCC.
Then wait VCC become 
stable.
(Voltage is in recommended 
range, and deflection from a 
set value is a range within 
10%.)

Set IC Command Resister. *1

Write Display Data to RAM of
Driver IC. *2

State of Display ON.

Display ON.
(Send Command 0x02,0x01)

State of Display ON.

Standby
(Send Command 0x14,0x01)

Wait for 1mS for the 
electrical discharge of the 
panel.

Power OFF VCC.
Wait until VCC falls less than 
VDD.

RSTB is set in “L”.

Power OFF VDD.

State of Power Supply OFF.
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Notice :  

1. Refer to 6. PS013 INITIALIZE AND DISPLAY Software Configuration. 
2. Refer to 6. PS013 INITIALIZE AND DISPLAY Memory Writing Sequence. 

 
Keep sequence, otherwise module would break down. 
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6. PS013 INITIALIZE AND DISPLAY 

 Example of Software Configuration 
Release Standby Mode 14h, 00h

Set Display OFF 02h, 00h

Set Frame Frequency 1Ah, 05h

Set Data Writing Direction 1Dh, 00h

Set Scan Direction 09h, 00h

Set Column Driver Active Range 30h, 00h, 3Fh

Set Row Driver Active Range 32h, 08h, 27h

Set Column Start Line 34h, 00h

Set Column End Line 35h, 07h

Set Row Start Line 36h, 08h

Set Row End Line 37h, 27h

Set Peak Pulse Width 10h, 05h

Set Peak Pulse Delay Width 16h, 00h

Set Pre-charge Width 18h, 08h

Set Row Scan Sequence 13h, 01h

Set Contrast Control 12h, 53h

Set VDD Selection 3Dh, 00h

Set Internal Regulator 3Fh, 00h
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 Memory Writing Sequence

Write start command issued.

The image data is issued.

08h

Data = xxh, xxh, xxh ……, xxh
When the data for 64 x 32 pixels is trandmitted, 
it issues it 256 times.
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