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 ♪כ⸗♪ꜟכ◦ 1

1.1   

 
 1- 1 ─Ⱨfi  

NS- RX231◦⁸│♪כ⸗♪ꜟכE2 studio ╩ ⇔≡NS- RX231─ⱨ□כⱶ►▼▪╩ ∆╢ ⌂ↄ⁸

ⱡ─Ⱨfiכ▫♦ꜟ▪ ≤ ─№╢ⱴ☻♃כⱲכ♪ -ⱡ⁸GR►הⱡכ▫♦ꜟ▪ SAKURA⌂≥⌐

⇔≡⁸ⱴ☻♃כⱲכ♪⅛╠◖ⱴfi♪╩ Ⱪכ꜠☻⁸≢≥↓╢∆ NS- RX231 ─

⁸ /☻Ⱨכ◌כ/Ⱪꜟכ▲♩כ☻/ MPU- 6050 ╩ ≢⅝╢╟℮⌐ ╠╣≡™╕∆⁹ 

◖ⱴfi♪≤♦כ♃─ │⁸SPI ≢ ╦╣⁸SPI ─√╘⌐4≈─Ⱨfi╩ ⅜♃כ♦⁸⇔

↕╣√↓≤╩ ╠∑╢ ╡ ╖ ⌐2Ⱨfi╩ ∆╢↓≤≢⁸ 6≈─Ⱨfi╩◦כ⸗♪ꜟכ♪─√

╘⌐ ⇔╕∆⁹ 

 

 1- 2 ─  



 

1.2   

 
 1- 3  

1.3  ◖ⱴfi♪ 

   

( TX) CMD_IRTX 0x01 

( RX) CMD_IRRX 0x03 

☻Ⱨכ◌כ CMD_SPK 0x04 

Ⱪꜟכ▲♩כ☻ CMD_BLT 0x10 

MPU- 6050 CMD_MPU 0x20 

LED, ♃♇♅ CMD_LED 0x40 

 CMD_SET 0x80 

 

◖ⱴfi♪│⁸ ╛⁸ ⌂℮╟─≤⅜♃כ♦√⇔ ≢ ╩≥↓╢№≢♃כ♦√╣↕ ∆

╢√╘⌐ ─◓fi▫♦כ◖⁹∆╕╣╦ ─ⱪ꜡◓ꜝⱴ─ ─√╘⌐⁸ꜝ▬Ⱪꜝꜞ─Ⱬ♇♄ⱨ□▬ꜟ

⌐CMD_[ ]─ ≢ ⅜↕╣≡™╕∆⁹ 

 

β │⁸ ╩ ⇔≡ ∆╢↓≤⅜≢⅝╕∑╪⁹ 

Â ⁸ ⁸☻Ⱨכ◌כ... ─ ─ ≈─ ─╖╩ ⅜≢⅝╕∆⁹ 

β ─ │⁸ ⅜ ∫≡ ╩ ∆╢≤⅝⁸√∞ ∞↑ ╩ ⇔≡ ⇔╕∆⁹

∕╣ ≢ ─ ⌐ │≢⅝╕∑╪⁹ 



 

1.4   

 

 1- 4 ⱨ꜡כꜗ♅כ♩ 

NS- RX231◦כ⸗♪ꜟכ♪ⱨ□כⱶ►▼▪╩ ∆╢ ⁸ⱷ▬fiꜟכⱪ⌐ ∫≡ ∆╢ ⌐⁸

≢ ⇔√ⱴ☻♃כⱲכ♪≤─ ≢ ∆╢ IR RX⁸Speaker⁸Bluetooth⁸... ╩ ∆╢

⅜№╡╕∆⁹∕⇔≡⁸ ☻♥♇ⱪ⅜ ∆╢≤LED⅜1≈ ⇔≡⁸ ≥─ ⌂─⅛ ╢↓≤

⅜≢⅝╕∆⁹ 

i.  NS- RX231─ ⅜ ∫≡ ╩ ∆╢≤⁸ⱳ⁸♩כ⅔╟┘Ɫכ♪►▼▪─ ╩ ™╕∆⁹ 

ii.  ─√╘─ ─ⱪ꜡♩◖ꜟ╩ ∆╢ ╩ ┘ ⇔╕∆⁹ 

iii.  ⱴ☻♃כⱲכ♪⅜ ↕╣≡™╢↓≤╩ ⇔╕∆⁹ 

[ⱡכ▫♦ꜟ▪]             D2 Č  [NS- RX231](interrupt)  

(interrupt) -ċ PA6 [NS [ⱡכ▫♦ꜟ▪] RX231] 

ⱴ☻♃כⱲכ♪⅜ ↕╣≡™⌂™⅛⁸ ⌐ ≢⅝⌂↑╣┌⁸♦ⱨ◊ꜟ♩⸗כ♪⌐ ╡╕∆⁹ 

iv.  ⱴ☻♃כⱲכ♪⅜ ↕╣≡™╢≤⅝⌐⁸ⱴ☻♃כⱲכ♦─╠⅛♪כ♃╩ כ♦─↓⁹∆╕⇔

♃│⁸ ⅔╟┘ ⌐ ⇔╙⁸≢♃כ♦⌂ ⅜♃כ♦⌐ ≢⅝⌂™ ⁸♦ⱨ◊ꜟ

⌐♪כ⸗♩ ╡╕∆⁹ 

v.  ─ ⅜ ⇔╕⇔√⁹ 

⅜ ⇔√╠⁸ ⇔√ ⌐ ∆╢ LED⅜ 2 ⇔≡ ↕╣√ ╩ ╢↓≤

⅜≢⅝╕∆⁹ ↕╣√ ≤ LED─ │ 1- 5╩ ⁹  



 

 
 1- 5 ⌐ ∆╢LED 

 
 1- 6  

ⱪ꜡♩◖ꜟ─"CMD"⌐ ⌐ ∆╢◖ⱴfi♪◖כ♪╩ ╣≡ ⇔╕∆⁹ 

╙⇔☻Ⱨכ◌כ ╩ ∆╢ │⁸0x80 ◖ⱴfi♪≤0x04 ☻Ⱨכ◌כ ╩♪כ◖─

╣≡⁸ ─╟℮⌂ⱪ꜡♩◖ꜟ≢♦כ♃╩ ⇔╕∆⁹  

 
 1- 7 ☻Ⱨכ◌כ ─ ─  



 

2  

♦ⱨ◊ꜟ♩⸗כ♪╩ ↄ∆═≡─ │⁸♃♇♅ ─◖ⱴfi♪CMD_LED≢ASCII "1"₩" 6"╩ⱴ☻♃כ

Ⱳכ♪⌐ ⇔╕∆⁹ 

 
 2-  ♃כ♦╢╣↕ 1

2.1  ♦ⱨ◊ꜟ♩⸗כ♪ 

 

 2- 2 ♦ⱨ◊ꜟ♩⸗כ♃☻♪כ♩ 

♦ⱨ◊ꜟ♩⸗⁸│♪כⱴ☻♃כⱲכ♪⅜ ↕╣≡™⌂™⅛⁸ ╩♪כⱲכ♃☻ⱴ≢כꜝ◄ ⇔

⌐♪כ⸗♩ꜟ◊ⱨ♦⁹∆≢♪כ⸗╢∆♩כ♃☻⌐⅝≥√∫⅛⌂™≡ ╢≤⅝⌐│LED─1⁸3⁸5 ⅜

⌐כ◙כꜚ⁸≡⇔ ⇔╕∆⁹∕⇔≡⁸♦ⱨ◊ꜟ♩─⸗כ♪≢♃♇♅∆╢≤⅝TXD1⁸RXD1♦☺♃ꜟ

Ⱨfi╕√│J19⁸J5 ◖Ⱡ◒♃╩ ⇔≡UART ≢ASCII "1"₩"6"╩ ⇔╕∆⁹ 

  



 

2.2  ( IR TX)  

─ⱪ꜡◓ꜝⱶ≢│⁸IRTX─◖ⱴfi♪0x01≢⁸ ─╟℮⌂ ╩ ™╕∆⁹ 

requestIR ( uint8_t  customData, uint8_t  data)  

 
 2- 3 ─  

 
 2- 4 ◌☻♃ⱶ◖0♪כx08≤♦0♪כ◖♃כx04 ─  

♃♇♅▬ⱬfi♩⅜ ⇔√ │⁸NS- RX231│⁸♃♇♅♦כ♃╩ⱴ☻♃כⱲכ♪⌐ ⇔⁸ⱴ☻♃כ

Ⱳכ♦♅♇♃⁸│♪כ♃╩ ↑≡requestIR ╩ ™≡◌☻♃ⱶ◖כ◖♃כ♦⁸♪כ♪╩NS- RX231

⌐ ⇔╕∆⁹NS- RX231│⁸ⱴ☻♃כⱲכ♪⅛╠ ⇔√IR♦כ♃╩ ™≡IR LED ⅛╠ ╩

⇔╕∆⁹ 

 
 2- 5 ─  

 
 2- 6  



 

2.3  ( IR RX) 

─ⱪ꜡◓ꜝⱶ≢│⁸IRRX─◖ⱴfi♪0x03≢⁸ ─╟℮⌂ ╩ ™╕∆⁹ 

 
 2- 7 ─  

NS- RX231⅜ ⌂ ╩♃כ♦ ∆╢≤⁸ⱴ☻♃כⱲכ♪⌐ ╩♃כ♦ ⇔⁸ⱴ☻♃כⱲ

╩♃כ♦⁸│♪כ ⌐כ♃♬⸗ꜟ▪ꜞ◦⁸≡↑ ⇔╕∆⁹ 

 
 2- 8  

 
 2- ꜟ◖♩꜡0x04─ⱪ│♪כ◖♃כ♦0x08⁸│♪כ◖0x0546⁸◌☻♃ⱶ│♪כ◖כ♄כꜞ 9  

─ ╩  

 

 
 2- 10 ─  

│♪כ◖כ♄כꜞ 9ms+4.5 ms≢ 13.5 ms=13500us,  

13500us / 10 = 1350count(0x0546)⌐⌂╡╕∆⁹ 1count│ 10us≢∆⁹  

∕⇔≡⁸◌☻♃ⱶ◖כ♪│ὅ ⅜ 0⁸ὅ ⅜ 1... ≤ 00001000⌂─≢⁸ 8 0x08 ⌐⌂╡⁸∕⇔≡◌

☻♃ⱶ◖כ♪─ ⅜ ⁸ὅ│♪כ◖ⱶ♃☻◌╢№≢♃כ♦ 0⁸ὅ ⅜ 1... ≢ 1110111⌐⌂∫≡ 247

0xF7 ⌐⌂╡╕∆⁹ 

  



 

2.4  ☻Ⱨכ◌כ( SPK) 

─ⱪ꜡◓ꜝⱶ≢│⁸SPK─◖ⱴfi♪0x04≢⁸ ─╟℮⌂ ╩ ™╕∆⁹ 

requestSPK( uint16_t  hz, uint16_t  ms) 

 
 2- 11 ─  

 

 
 2- 12 TS22╩♃♇♅⇔√≤⅝⁸659Hz⌐500msⱪ꜡♩◖ꜟ─  

♃♇♅▬ⱬfi♩⅜ ⇔√ │⁸NS- RX231│⁸♃♇♅♦כ♃╩ⱴ☻♃כⱲכ♪⌐ ⇔⁸ⱴ☻♃כ

Ⱳכ♦♅♇♃⁸│♪כ♃╩ ↑≡requestSPK ╩ ™≡⁸ ⁸ ╩NS- RX231⌐ ⇔╕

∆⁹NS- RX231│⁸ⱴ☻♃כⱲכ♪⅛╠ ╩♃כ♦√⇔ ⇔≡⁸☻Ⱨכ◌כ ⅛╠─ ╩ ⇔

╕∆⁹ 

 

 
 2- 13 ☻Ⱨכ◌כ 

  








