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REVISION HISTORY 
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1. Page.5 – Operation Temperature：-10℃ ~ 70℃.

2. Page.7 – Characteristics Of Display Spec.

3. Page.8 – Add LCD Optical Characteristics Spec.

4. Page.9 – Add Software Reset command.

5. Page.9 – Add Real-Time Display Mode.

6. Page.10 – Add Time Interval between Pictures Note.

7. Page.11 – Add Real-Time Display Data Transfer

command.

Page.12 – Add OPERATION FLOWCHART.
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1. CHARACTERISTICS 

 Programmable pushbutton switch with LCD & RGB backlight 

 High resolution of 64 * 32 pixels 

 16-bit Microprocessor and pronounce as micro-n-SP 

 Low power consumption 

 Dust proof design 

 

2. SWITCH BLOCK DIAGRAM & PIN CONFIGURATIONS 

SWITCH SPECIFICATIONS 
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2.1. PIN STRUCTURE 

 
(Bottom View) 

 
PIN No. SYMBOL NAME FUNCTION 

1. SW1 Switch Pin Normally open. 
2. SW2 Switch Pin Normally open. 
3. VDD  Power Power source for logic current and panel. 
4. GND  Ground Connect to Ground. 
5. SCK  Serial Clock Clock line to synchronize data write for SPI. 
6. SDI Serial Data In Data input line for SPI. (MOSI) 
7. SDO  Serial Data Out Data output line for SPI. (MISO) 
8. SCS  Slave Control Select Slave select for SPI. This line is active low. 
9. ALARM  Alarm Input For Button Mode to trigger Change Picture. 
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3. SPECIFICATIONS 

 Pole-Position：OFF –(ON) FOR MOMENTARY TYPE ; SPST 

 Rating：100mA / 12 VDC 

 Operation Temperature：-10℃ ~ 70℃ 

 Storage Temperature：-20℃ ~ 80℃ 

 

3.1. SWITCH SPECIFICATIONS 

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

Contact Resistance 
DC 1.5；100 mA By method 

of voltage drop 
  200 mΩ 

Insulation Resistance DC 500V 100   MΩ 

Dielectric Strength Break down is unallowable 
AC 500V(50-60HZ) For 1 

minute 
 

 

 Mechanical Performance 
Parameter Test Conditions Min. Typ. Max. Unit 

Operating Force 

Along the direction to apply 

a static load at end of 

actuator 

 
250 

± 100 
 gf 

Robustness Of 

Terminal 

Any direction to apply a 

static load 500gf at end of 

terminal for 1 minute once 

for a terminal only 

Terminal bent and board 

broken is unallowable 
 

Robustness Of Actuator 

Along operating direction to 

apply a static load 5Kgf to 

push/pull actuator 

Actuator broken of any 

unusual appearance 

occurred on switch 

construction are 

unallowable 

 

Travel 

Along operational direction, 

to apply a static load on top 

of the stem depressing stem 

gradually until it stops 

movement 

 
3.3 

± 0.2 
 mm 

Soldering Ability 260±5℃ IN 3 SECONDS 
Coverage 

75% 
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 Resistance Of Soldering Heat 

 Manual Soldering：300±5℃ in 3 seconds 

 Wave Soldering：260±5℃ in 3 seconds 

 Durability 

Operating Life With Load：1,000,000 MIN. (SPEED 100 CYCLES/MIN.) 

Parameter Test Conditions Min. Typ. Max. Unit 

Contact Resistance    1K Ω 

Operating Force  
Within the range ±30% of 

specification 
 

Insulation Resistance DC100V 10M   Ω 

Dielectric Strength AC250V  1  minute 

 
 Environmental Performance 

Parameter Test Conditions CRITERIA 

Cold -10±2 ℃ For 96 Hours 

1. It should meet the requirements of 

Switch Electrical Performance Stated. 

2. Mechanical performance should 

remain in normal. 

Dry Heat 60±2 ℃ For 96 Hours 

1. The contact resistance should be 

less than 200 Ω. 

2. It should meet the requirements of 

Switch Electrical Performance 

(Insulation Resistance & Dielectric 

Strength). 

Damp Heat 
40 ± 2℃，RH 90% ~ 95% For 

96 Hours 

1. The contact resistance should be 

less than 95% For 96 Hours 200 Ω. 

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. 
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3.2. LCD ELECTRICAL SPECIFICATIONS 

 Characteristics Of Display 
Parameter SPECIFICATION Unit 

LCD Type FSTN / Transflective / Positive  

Pixels 64(L) x 32(W) dot 

View Area 17.8(L) x 16.0(W) mm² 

Active Area 15.985(L) x 11.185(H) mm² 

Dots Size 0.225(L) x 0.335(W) mm² 

Dots Pitch 0.25(L) x 0.35(W) mm² 

Panel Size 20.8(L) x 18(W) x 2.0(H) mm3 

Viewing Angle 6  O’clock  

Duty Ratio 1/32 duty 

Bias 1/6 bias 

 
 Absolute Maximum Ratings 

Parameter Test Conditions Min. Typ. Max. Unit 

Supply Voltage (VDD) TA=25℃   3.6 V 

Input Voltage (VI)  -0.5  
VDD 

+ 0.5 
V 

Note: Stresses beyond those given in the Absolute Maximum Rating table may cause operational errors or damage to the 

device. For normal operational conditions see AC/DC Electrical Characteristics. 

 
 Recommended Operating Conditions 

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

VDD Logic Power Supply  2.7  3.6 V 

VIH Input High Level Voltage  
0.7 

x VDD 
 VDD V 

VIL Input Low Level Voltage  0  
0.3 

x VDD 
V 

 
 Optical Characteristics 

Item Sym. Temp. Condition Min. Typ. Max. Unit 

Response 

Time 

Rise 

Time 
tr 

-10℃ 

θ＝0° 

φ＝0° 

- 940 1200 

mSec 

25℃ - 120 150 

70℃ - 38 45 

Fall 

Time 
tf 

-10℃ - 1800 2200 

25℃ - 200 240 

70℃ - 65 80 
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 Backlight Specifications (LED) 
Parameter Device Test Conditions Min. Typ. Max. Unit 

 Peak Wavelength 

Hyper Red 

IF=20mA 

 630  

nm Green  515  

Blue  468  
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4. COMMAND 

4.1. Backlight 

Command Data 1 Data 2 Data 3 Remark 

0x40 
Hyper 

Red 
Green Blue RGB each color represents by MSB 5 bits (XXXXX000b). 

Hyper Red：Adjustment backlight (Hyper Red) luminance. Adjustment Range is 0x00 ~ 0xF8 (LSB 3 Bit always 0). 
1 LSB = 1mA, min current is 0mA, max current is 31mA. 
 
Green：Adjustment backlight (Green) luminance. Adjustment Range is 0x00 ~ 0xF8 (LSB 3 Bit always 0).  1 LSB 
= 1mA, min current is 0mA, max current is 31mA. 
 
Blue：Adjustment backlight (Blue) luminance. Adjustment Range is 0x00 ~ 0xF8 (LSB 3 Bit always 0).  
1 LSB = 1mA, min current is 0mA, max current is 31mA. 
 

4.2. Software Reset 

Command Data 1 Data 2 Data 3 Remark 
0x5E 0x55 0xAA 0xE5  

PS009 will execute Software Reset when received complete command 0x5E→0x55→0xAA→0xE5. 
 
Note： 

When SPI transfer Software Reset Command ，SPI_SCS need to Delay 5uSec before transferring Software 
Reset Command when the SPI_SCS pull down(0V). (tsSS Min. = 5uSec) 
 

4.3. Mode 

Command Data 1 Data 2 Data 3 Remark 
0x77 Mode Pic_Begin Pic_End  

Mode：Picture display mode setting. 
 0x00 = Single Picture Mode. Pic_End = 0x00. 
 0x33 = Slide Mode. 
 0x66 = Button Mode. Use ALARM Pin (Pin. 3) pull low to trigger Change Picture. 
 0x99 = Real-Time Display Mode. This mode for use with command:Real-Time Display Data Transfer(0x60). 

  Pic_Begin = Pic_End = 0x00. 
 0xAA = Auto Change Picture Mode. 
 
Pic_Begin：Picture display begin number. 
 
Pic_End：Picture display end number. 
 
Example： 
  Slide display from picture 0 to picture 9  0x77, 0xAA, 0x00, 0x09 
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4.4. Time Interval between Pictures 

Command Data 1 Data 2 Data 3 Remark 
0x99 Time 1 Time 2 0x00 Time interval ( Time 1 + Time 2 x 256 ) mSec. 

Time interval ( Time 1 + Time 2 x 256 ) mSec  
Time 1：Set Sleep Time Setting value. 
 
Time 2：Set Sleep Time Setting value. 
 
Note： 

Slide Mode Time Interval between Pictures minimum as 5 mSec. 
Auto Change Picture Mode Time Interval between Pictures minimum as 30 mSec. 

 

4.5. Picture Data Saving Position 

Command Data 1 Data 2 Data 3 Remark 
0x50 SP 0x00 0x00 Total saving 255 pictures. 

SP：Set picture data saving position, picture saving position range is 0~254. (Total 255 pictures) 
 

4.6. Picture Data Transfer 

Command Data Remark 
0x55 256 Bytes (64 x 32) Correlation of byte and picture as below shown. 

 

1st

do t
2n d

do t
3rd

do t
4th

do t
5th

do t
6th

do t
8th

do t

Byte 0
……

57th

do t
59th

do t
60th

do t
61th

do t
62th

do t
63th

do t
64th

do t

Byte 7

…
…

7th

do t
58th

do t

1985th

do t
19 86th

do t
19 87th

do t
19 88th

do t
19 89th

do t
19 90th

do t
1992th

do t

Byte 248
……

20 41th

do t
20 43th

do t
20 44th

do t
20 45th

do t
20 46th

do t
20 47th

do t
20 48th

do t

Byte 255
19 91th

do t
20 42th

do t

Row 1

Row 32

64

32

 
 LCD resolution is 64 x 32, each row with 64 dots, 32 columns, 1 bit of each. 

Data of picture saving must have the picture position saved before making transfer of picture data,  
continuously picture saving of each must have 100mSec time interval for SPI transfer. 
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4.7. Real-Time Display Data Transfer 

Command Data Remark 
0x60 256 Bytes (64 x 32) Correlation of byte and picture as below shown. 

 

1st

do t
2n d

do t
3rd

do t
4th

do t
5th

do t
6th

do t
8th

do t

Byte 0
……

57th

do t
59th

do t
60th

do t
61th

do t
62th

do t
63th

do t
64th

do t

Byte 7

…
…

7th

do t
58th

do t

1985th

do t
19 86th

do t
19 87th

do t
19 88th

do t
19 89th

do t
19 90th

do t
1992th

do t

Byte 248
……

20 41th

do t
20 43th

do t
20 44th

do t
20 45th

do t
20 46th

do t
20 47th

do t
20 48th

do t

Byte 255
19 91th

do t
20 42th

do t

Row 1

Row 32

64

32

 
 LCD resolution is 64 x 32, each row with 64 dots, 32 columns, 1 bit of each. 
 Real-Time Display Data Transfer only can use in Mode：Real-Time Display Mode(0x99)，This command will 
not storage any data into the memory, therefore transferring delay between each set of command is 20mSec. 
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5. OPERATION FLOWCHART 

 

Power ON

0xFF, 0xFF, 0xFF, 0xFF
(Clear SPI Buffer)

Delay 100mSec

Software Reset
0x5E, 0x55, 0xAA, 0xE5

Note：
SPI tsSS Min. = 5uSec.

Delay 100mSec

Button Mode
0x77, Mode, Pic_Begin, Pic_End

Mode = 0x66(Button Mode)
Pic_Be gin：Picture display begin number. 
Pic_End：Picture display end number.
Use ALARM Pin (Pin. 3) pull low to trigger 
Change Picture.

Time Interval between Pictures
0x99, Time 1, Time 2, 0x00

Time interval ( Time 1 + Time 2 x 256 ) mSec.

Auto Change Picture Mode Time Interval 
between Pictures Minimum as 30mSec.

Real-Time Display Mode
0x77, Mode, Pic_Begin, Pic_End

Mode = 0x99(Real-Time Display Mode)
Pic_Be gin = 0x00(Picture display begin 
number.) 
Pic_End = 0x00(Picture display end number.)
This mode for use with command:Real-Time 
Display Data Transfer(0x60).

Time Interval between Pictures
0x99, Time 1, Time 2, 0x00

Time interval ( Time 1 + Time 2 x 256 ) mSec.

Slide Mode Time Interval between Pictures 
Minimum as 5mSec.

Single Picture Mode
0x77, Mode, Pic_Begin, Pic_End

Mode = 0x00(Single Picture Mode)
Pic_Be gin：Picture display begin number. 
Pic_End = 0x00(Picture display end number.)

Delay 100mSec

Time Interval between Pictures
0x99, Time 1, Time 2, 0x00

Time interval ( Time 1 + Time 2 x 256 ) mSec.

Picture Data Saving Position 
0x50, SP, 0x00, 0x00

SP：Set picture data saving position, picture 
saving position range is 0~254. (Total 255 
pictures)

Backlight
0x40, Hyper Red, Green, Blue

Hyper Red：Adjustment backlight (Hyper 
Red) luminance. Adjustment Range is 0x00 ~ 
0xF8 (LSB 3 Bit always 0). 1 LSB = 1mA, min 
current is 0mA, max current is 31mA.

Green：Adjustment backlight (Green) 
luminance. Adjustment Range is 0x00 ~ 0xF8 
(LSB 3 Bit always 0).  1 LSB = 1mA, min 
current is 0mA, max current is 31mA.

Blue：Adjustment backlight (Blue) 
luminance. Adjustment Range is 0x00 ~ 0xF8 
(LSB 3 Bit always 0). 1 LSB = 1mA, min 
current is 0mA, max current is 31mA.

Picture Data Saving Position 
0x50, SP, 0x00, 0x00

SP：Set picture data saving position, picture 
saving position range is 0~254. (Total 255 
pictures)

Picture Data Transfer 
0x55, 256 Bytes(64 x 32)

LCD resolution is 64 x 32, each row with 64 
dots, 32 columns, 1 bit of each.
Data of picture saving must have the picture 
pos ition saved before making transfer of 
picture data,  continuously picture saving of 
each must have 100mSec time interval for 
SPI transfer.

Delay 100mSec

Single Picture Mode
0x77, Mode, Pic_Begin, Pic_End

Mode = 0x00(Single Picture Mode)
Pic_Be gin：Picture display begin number. 
Pic_End = 0x00(Picture display end number.)

Slide Mode
0x77, Mode, Pic_Begin, Pic_End

Mode = 0x33(Slide Mode)
Pic_Be gin：Picture display begin number. 
Pic_End：Picture display end number.

Delay 100mSec

Auto Change Picture Mode
0x77, Mode, Pic_Begin, Pic_End

Mode = 0xAA(Auto Change Picture Mode)
Pic_Be gin：Picture display begin number. 
Pic_End：Picture display end number.

Delay 100mSec

Auto Change Picture Mode
0x77, Mode, Pic_Begin, Pic_End

Mode = 0xAA(Auto Change Picture Mode)
Pic_Be gin：Picture display begin number. 
Pic_End：Picture display end number.

Real-Time Display Data Transfer
0x60, 256 Bytes(64 x 32)

LCD resolution is 64 x 32, each row with 64 
dots, 32 columns, 1 bit of each.
Real-Time Display Data Transfer only can use 
in Mode：Real-Time Display 
Mode(0x99)，This command will not 
storage any data into the memory, therefore 
transferring delay between each set of 
command is 20mSec.

Delay 100mSec

Yes

Delay 20mSec

If in
Real-Time Display 

Mode

If continues to 
transmit data.

No
Delay 100mSec

Yes
Delay 20mSec

Delay 100mSec

Delay 100mSec

Delay 100mSec

Delay 100mSec

IDLE / Power OFF

No

IDLE

 
※Set value of the blue portion will be stored, when connected to power supply / execute Software Reset, 
performing action in accordance with the set value before power cut / execute Software Reset. 
Example： 

Before power cut/ execute Software Reset is Auto Chang Picture Mode with highest intensity blue backlight(0xF8). When re-connected to power supply / 

execute Software Reset, mode and backlight will remain unchanged as Auto Chang Picture Mode with highest intensity blue backlight(0xF8). 
 
※Real-Time Display Transfer command only can use in Real-Time Display Mode and will not store any 
picture data. And Picture Data Transfer command will store picture data accordance with Picture Data Saving 
Position designated location. 

 
※When connected to power supply, Software Reset command can be execute any time to reset and need to 
subject to the delay time regulations of each set command. 
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6. SERIAL PERIPHERAL INTERFACE (SPI) 

 

1us 

8MHz
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