
ˢ͔͔͔͍ͫ͟͡ ˽Φ˿Φ
˨ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ˮп ˣ˥́̂ ζˤ͔͔ͦͤͣͻη

MCSD.NET
www.netmf.ru

http://www.netmf.ru/


}˻͋ͦͪ͘ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͒͡Ύ 
͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡

}ˮ͙ͫͭͦͪΎ .NET Micro Framework

}ˢͪͻ͙͔ͭͭͯͪ͊͟ .NET Micro Framework

}˿͔͍ͪ͒ͫͭ͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟

}˻ͭ͊͒ͦ͡;ͤ·͔ ͨ͊ͭ͡·

}˽͍ͪͦͦ͒ͤ·͔ ͙ ͔͍͋ͫͨͪͦͦ͒ͤ·͔ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙

}ˤ͙ͦͣͦ͗ͤͦͫͭ͘ ͙͔͔͙ͨͪͣͤͤΎ .NET Micro Framework



}˸͙͔ͪͦͦͤͭͪͦͪ͟͟͡͡ ςͣ ͙ͪͦͫ͟ͻ͔ͣ͊Σ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ͊Ύ ͒͡Ύ 
͔͔͍͔͎ͤͨͦͫͪ͒ͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ όͦͤͭͪͦ͟͡Ύύ 
Ή͔ͭͪͦͤͤ͟͡·͙ͣ ͚͍͙ͯͫͭͪͦͫͭ͊ͣ

}˿͔͙ͦ͒ͪ͗ͭ ͨͪͦͼ͔͔ͫͫͦͪͤͦ Ύ͒ͪͦΣ ˻˭̂Σ ˽˭̂Σ ͔͙ͨͪͺ͔͙͚ͪͤ·͔ 
͚͍ͯͫͭͪͦͫͭ͊

}ˮ͔ͤͭͪͺ͔͚ͫ· ¦!w¢Σ Lч/Σ {tLΣ /!bΣ ¦{.Σ 9ǘƘŜǊƴŜǘ
}˨͙͔ͦͨͦͤͭ͡͡Έͤ·͔ ͔ͦͣͨͦͤͤͭ͟· ˢ̇˽Σ ̇ˢ˽Σ ͚͔ͭ͊ͣͪ·Σ 
̊ˮ˸

}˾͊ͪ͘Ύ͒ͤͦͫͭΈ ͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡Υ ͦͭ у ͒ͦ он
}˽͙ͪ;͙ͤ· ͨͦͨͯ͡Ύ͙ͪͤͦͫͭ
Ɓ˹͙͊͘͟Ύ ͙ͫͭͦͣͦͫͭΈ
Ɓ˹͙͔ͦ͘͟ Ή͔͎͔͔͙͔ͤͪͦͨͦͭͪ͋ͤ͡
Ɓ˽ͪͦͫͭͦͭ͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͚͊ͨͨ͊ͪ͊ͭͤͦ ;͙͊ͫͭ ͔ͪ΄͔͙͚ͤ



}8-мс ͪ͊ͪ͘Ύ͒ͤ·͔ ͙͔ͣͪͦͦͤͭͪͦͪ͟͟͡͡·
Ɓ˾͊͋ͦͭ͊Όͭ ͔͋͘ ͔͙ͨͦ͒͒ͪ͗͟ ͔ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ
Ɓ˽͔͚ͪͦͫͭ΄͙͔ ͒͊ͭ;͙͙͟ ͙ ͙͙͔ͫͨͦͤͭ͡͡Έͤ·͔ ͚͍ͯͫͭͪͦͫͭ͊
Ɓ˴͔ͦͤͭͪͦͪ͡͡· ͍͙͎͔͔͚͒͊ͭ͡
Ɓ˽͔͚ͪͦͫͭ΄͙͔ ͔͔͍ͫͭ·͔ ͚͍ͯͫͭͪͦͫͭ͊

}он ͪ͊ͪ͘Ύ͒ͤ·͔ ͙͔ͣͪͦͦͤͭͪͦͪ͟͟͡͡·
Ɓ˸͎ͦͯͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͔ͦͨͪ͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ·
Ɓ˿͍ͦͭͦ·͔ ͔͔ͭ͡ͺͦͤ·
Ɓ˴͊ͪͣ͊ͤͤ·͔ ͦͣͨ͟ΈΌ͔ͭͪ·
Ɓ˿͍͔͔ͦͪͣͤͤ·͔ MP3͙͎ͨͪͦͪ·͍͔͙͊ͭ͡
Ɓˤ ͔ͤͦͭͦͪ͟·ͻ ͫͯ͡;͊Ύͻ ͎ͣͦͯͭ ͔͙͊ͣͤͭ͘Έ ζ͋ͦ͡Έ΄͙͔η ͔ͨͪͫͦͤ͊͡Έͤ·͔ 
ͦͣͨ͟ΈΌ͔ͭͪ·
Ɓ˿͔͔͍ͭ·͔ ͚͍ͯͫͭͪͦͫͭ͊ όADSL ͣ ͔ͦ͒ͣ·Σ ͔͍͋ͫͨͪͦͦ͒ͤ·͔ ͭͦ;͙͟ 
͒ͦͫͭͯͨ͊Σ ͣ͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘·͙ ͭΦͨΦύ



}Intel 8051

}PIC (Microchip)

}AVR (Atmel)

}ARM

http://upload.wikimedia.org/wikipedia/commons/f/f2/CRQFP80_UV_ST62E40.jpg
http://upload.wikimedia.org/wikipedia/commons/8/86/ATtiny2313.png
http://upload.wikimedia.org/wikipedia/commons/c/c7/153056995_5ef8b01016_o.jpg
http://upload.wikimedia.org/wikipedia/commons/1/18/PIC18F8720.jpg
http://upload.wikimedia.org/wikipedia/commons/9/9d/Atmel_atmega32_mikrokontrolleri.jpg


}ARM = Advanced RiscMachine
}32 ͪ ͊ͪ͘Ύ͒ͤ͊Ύ ͊ͪͻ͙͔ͭͭͯͪ͊͟ RISC
}͍́͊ͭͦ͟·͔ ;͊ͫͭͦͭ· ς͒ ͔ͫΎ͙ͭ͟ ͙ ͙ͫͦͭͤ 
˸˥ͼ

}˻͋Ά͖ͣ ͨ͊ͣΎ͙ͭ ς͔ ͙͙͒ͤͼ· ͙ ͔͒ͫΎ͙ͭ͟ 
˸ˣ

}˿͔͔͚͍ͣͫͭ͊
ƁARM7 рл ˸˥ͼ
ƁARM9нлл ˸˥ͼ
ƁXScale
ƁARM11м ˥˥ͼ

} тр҈ ͦͭ ͍͔ͫͻ ζ͍͔ͫͭͪͦͤͤ·ͻη он 
ͪ͊ͪ͘Ύ͒ͤ·ͻ wL{/ ͨͪͦͼ͔͍ͫͫͦͪͦ 

http://upload.wikimedia.org/wikipedia/commons/f/f3/Conexant_arm.jpg
http://upload.wikimedia.org/wikipedia/de/a/a1/ARM_powered_Badge.svg


} ˽͎ͪͦͪ͊ͣͣͤ·͔ ͔ͫͪ͒· ͙ ͔͍ͫͪ͒ͫͭ͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͙ͦͭ͊͒͟͡ ͍ͨͦͫͭ͊͡ΎΌͭͫΎ 
͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ͙ͣ ͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡ ͙ ͦͭ͊͒ͦ͡;ͤ·ͻ ͨ͊ͭ͡

} ˴͙ͦͣͨ͡Ύͭͦͪ· ͔͙͒͊͟͡ ͦͭ ͍͔ͫͦͪ΄͔͍ͤͫͭ͊Σ ͨͦΉͭͦͣͯ ͙ͨͪͻ͙ͦ͒ͭͫΎ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ 
͔͔͊ͫͫͣ͋ͪ͡
Ɓ͍͔͙̂͡;͙͍͔͊ͭͫΎ ͫͪͦ͟ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͙ͦͭ͊͒͟͡
Ɓ˿ͦ͗ͤͦ͡ ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͔͙͍͙ͤͭͪ͊͡Έͤ·͔ ͔ͪ΄͔͙ͤΎ
Ɓ˽͔͔ͪͻͦ͒ ͤ͊ ͍ͤͦ·͚ ͙͔ͣͪͦͦͤͭͪͦͪ͟͟͡͡ ;͊ͫͭͦ ͔͍͔ͤͦͣͦ͗ͤ͘ ͙͙͡ ͔͔ͭͪ͋ͯͭ ͔͔͙ͨͪͪ͊͋ͦͭ͟ 
ͨͦ;͙ͭ ͍͔͎ͫͦ ͦ͒͊͟

} ˻ͭ͊͒͡;͙͙͟ ͪ͊͋ͦͭ͊Όͭ ͦ;͔ͤΈ ͔͔ͣ͒ͤͤͦ͡ ͙ ͔ͤ ͍͔͎ͫ͒͊ ͙͔͙ͨͪͣͤͣ· ͙͘-͊͘ 
͎͙ͦͪ͊ͤ;͔͙ͤͤͦͫͭ ͔͍ͪͫͯͪͫͦ ͙͔ͣͪͦͦͤͭͪͦͪ͊͟͟͡͡

} ˽͎ͪͦͪ͊ͣͣͤ·͔ Ήͣͯ͡Ύͭͦͪ· ͍ͨͦͦ͘͡ΎΌͭ ͙͙͙͍ͣͭͪͦ͊ͭΈ ͪ͊͋ͦͭͯ ͭͦ͡Έͦ͟ Ύ͒ͪ͊ 
͙͔ͣͪͦͦͤͭͪͦͪ͊͟͟͡͡Σ ͤͦ ͔ͤ ͍͔ͤ΄͙ͤͻ ͚͍ͯͫͭͪͦͫͭ

} ˨͡Ύ ͍͔͔͙͒ͤΎ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͔ͣͦ͗ͭ ͔͍ͨͦͭͪ͋ͦ͊ͭΈͫΎ ͊ͨͨ͊ͪ͊ͭͤ·͚ Ήͣͯ͡Ύͭͦͪ ͙ 
ͦͭ͊͒͡;͙͟ JTAG

} ̉͊ͫͭͦ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙ ͔ͤ ͻ͍͔͊ͭ͊ͭΣ ͨͦΉͭͦͣͯ ͋ͦ͡Έ΄ͯΌ ;͊ͫͭΈ ͙ͤͺͦͪͣ͊ͼ͙͙ 
͙ͨͪͻ͙ͦ͒ͭͫΎ ͨͦͯ͡;͊ͭΈ ͍ ͫͦͦ͋΅͔͍ͫͭ͊ͻ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟



}ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ у-мс ͪ͊ͪ͘Ύ͒ͤ·ͻ ͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡
Ɓ͔͔̇ͫͦͦ͋ͪ͊ͤͦ͘͡ ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͔͚ͨͪͦͫͭ΄͙͔ ͚͍ͯͫͭͪͦͫͭ͊Σ ͔ͤ ͔ͤͫͯ΅͙͔ 
͋ͦ͡Έ΄͚ͦ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͎͙ͤ͊ͪͯ͘͟Σ ͪ͊͋ͦͭ͊Ό΅͙͔ ͍ ͔͙͔ͪ͗ͣ ͔ͪ͊͡Έ͎ͤͦͦ 
͍͔͔͙ͪͣͤ
Ɓˮͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔͔͊ͫͫͣ͋ͪ͡
Ɓ˨͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͯ͒ͦ͋ͤͦ ͙ ;͊ͫͭͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͦͭ͊͒ͦ͡;ͤͯΌ 
ͨ͊ͭͯ͡

}ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ он ͪ͊ͪ͘Ύ͒ͤ·ͻ ͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡
Ɓ͔͔̇ͫͦͦ͋ͪ͊ͤͦ͘͡ ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͚͍ͯͫͭͪͦͫͭ͊ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͙͔ͣΌ΅͙͔ 
͙͔ͤͭͪͺ͔͚ͫ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ ͙ ͍͙͔͚͍͊ͣͦ͒ͫͭͯ͘Ό΅͙͔ ͫ ͎͙͙͒ͪͯͣ ͙͔͙ͫͫͭͣ͊ͣ ͙ 
͚͍͙ͯͫͭͪͦͫͭ͊ͣ ͨͦ ͔͙ͫͭ
Ɓ˾͊ͪ͊͋ͦͭ͊͘͟ ͍͔͖͒ͭͫΎ ;͊΅͔ ͍͔͎ͫͦ ͤ͊ C͙ Java
Ɓ͔͔́ͪ͋ͯͭͫΎ ͦͭ͊͒͡;͙͟ JTAG
Ɓ͔͔́ͪ͋ͯͭͫΎ ͦͭ͊͒ͦ͡;ͤ͊Ύ ͨ͊ͭ͊͡

}˨͙͔ͦͨͦͤͭ͡͡Έͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͨͦ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͚͍ͯͫͭͪͦͫͭ ͤ͊ ͔͋͊͘ он 
ͪ͊ͪ͘Ύ͒ͤ·ͻ ͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡Υ www.terraelectronica.ru

http://www.terraelectronica.ru/


}ˤͦͣͦ͗ͤͦͫͭ͘Έ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔͔͋ͦ͡ ͍͔͔ͫͦͪͣͤͤ·͚ Ύ͘·͟ 
͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ

}ˤͦͣͦ͗ͤͦͫͭ͘Έ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͤ͊ ͎ͨͪͦͪ͊ͣͣͤͦͣ Ήͣͯ͡Ύ͔ͭͦͪΣ 
ͦͭͦͪ͟·͚ ͣͦ͗ͤͦ ͪ͊ͪ͊͋ͦͭ͊ͭ͘Έ ͙ ͙ͤ͊ͫͭͪͦͭΈ 
ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ

}̏ͣͯ͡Ύͭͦͪ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͙͍ͣͭͪͦ͊ͭΈ ͪ͊͋ͦͭͯ ͫ ͍͔ͤ΄͙͙ͤͣ 
͚͍͙ͯͫͭͪͦͫͭ͊ͣΥ ͙ͤͦͨ͊ͣ͟͟Σ ͍͔͙͙ͫͭͦ͒ͦ͒͊ͣΣ ͎ͪ͊ͺ͙;͔͙͙ͫͣ͟ 
͙͙͙ͤ͒͊ͭͦͪ͊ͣ͟Σ ͚͍͙ͯͫͭͪͦͫͭ͊ͣ I2CΣ ͔ͫͭΈΌ ͙ ͭΦ͒Φ

}ˤͦͣͦ͗ͤͦͫͭ͘Έ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͍͔͔ͫͦͪͣͤͤͯΌ ΄͙ͪͦͦ͟ 
͙͔ͨͪͣͤΎ͔ͣͯΌ ͔ͫͪ͒ͯ ͙ͪ͊ͪ͊͋ͦͭ͘͟

}ˤͦͣͦ͗ͤͦͫͭ͘Έ ͋·ͫͭͪͦ ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͚͍ͯͫͭͪͦͫͭ͊Σ 
͔͙͍ͨͦ͒͒ͪ͗͊Ό΅͙͔ ͍͔͔ͫͦͪͣͤͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͙ ͨͪͦͭͦͦ͟͡· 
͍ͫΎ͙͘



} .NET Framework ςͣ ͔͎͙ͭͦ͒ͦͦ͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ˽˻Σ ͍ͦͫͤͦ͊ͤͤ͊Ύ ͤ͊ 
͙͔͔͙͙ͨͪͣͤͤ ͔ͨͪͦͣ͗ͯͭͦ;͎ͤͦͦ ͦ͒͊͟ ͙ ͙ͦͣͨ͟͡Ύͼ͙͙ ͍ͦ ͍͔ͪͣΎ 
͍·͔͙ͨͦͤͤ͡ΎΣ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͒͡Ύ ζ͋ͦ͡Έ΄͙ͻη ͦͣͨ͟ΈΌ͔͍ͭͪͦ

} .NET Micro Framework ςͪ ͔͙͊͊͘͡ͼ͙Ύ .NET Framework ͒͡Ύ 
͍͙͍͔͎ͫͭͪ͊͊ͣͦͦ ͙͔͔͙ͨͪͣͤͤΎ

} ˸͔ͦ͗ͭ ͪ͊͋ͦͭ͊ͭΈ ͔͋͘ ˻˿
} ˾͔͊ͣͪ͘ ͙ͫͨͦͤ͡ΎΌ΅͔͚ ͔ͫͪ͒· нрл ͟ˣ
} ͍̒͡Ύ͔ͭͫΎ ͙͔͔ͤͭͪͨͪͭ͊ͭͦͪͦͣ
} ˾͔͙͍͊ͦ͊ͤ͊͘͡ ͒͡Ύ ͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡ ARM7 ͙  ARM9Σ ͔ͤ ͔͔ͭͪ͋ͯͭ 
ͣͦ͒ͯ͡Ύ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͨ͊ͣΎͭΈΌ ό͔ͤͦ͋ͻ͙ͦ͒ͣ ͒͡Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
͍͙ͪͭͯ͊͡Έ͚ͤͦ ͨ͊ͣΎ͙ͭύ

} ˭͔͊ͨͯͫ͊ͭͫ͟Ύ ͙͘ Flash ͨ ͊ͣΎ͙ͭ
} ˮͫͨͦ͡Έ͔ͯͣ͊͘Ύ ͔ͫͪ͒͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟ Microsoft Visual Studio 2005͙ ͙͡ нллу
} ̒͘·͟ ͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ C#Σ ͍ͯͨͪ͊͡Ύ͔ͣ·͚ ͦ͒͟
} ˿͔͙ͦ͒ͪ͗ͭ ͙ͣͦ͒ͯ͡ ͪ͊͋ͦͭ· ͫ ͔ͫͭΈΌΣ ͚͍͙ͯͫͭͪͦͫͭ͊ͣ UART, I2C, SPI
} ˽͍ͦͦ͘͡Ύ͔ͭ ͪ͊͋ͦͭ͊ͭΈ ͫ ͼ͍͔ͭͤ·͙ͣ ͎ͪ͊ͺ͙;͔͙͙ͫͣ͟ ͙͙͙ͤ͒͊ͭͦͪ͊ͣ͟Σ 
͔ͫͤͫͦͪͤ·͙ͣ Ή͙ͪ͊ͤ͊ͣ͟



}нллм ˮ͙ͤͼ͙͙͍͊ͭ͊ SPOT ςSmart Personal 
Object Technology ζ͍͍͔͔͙͔͒ͤ 
͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ 
͔͔ͨͪ͒ͣͭ· ͍͔͔͍͎ͨͦͫ͒ͤͤͦͦ ͙ͦ͋ͻͦ͒͊ηΣ 
ͪ͊ͪ͊͋ͦͭ͊ͤ͊͘ ͙͙͔ͫͨͦͤͭ͡͡Έͤ͊Ύ ͔ͫͪ͒͊ 
TinyCLR

}2004 .NET Micro Framework 1.0,
ζ̂ͣͤ·͔ ;͊ͫ·η
Ɓ́ͦ͡Έͦ͟ ͨͪͦ͒ͯ͟ͼ͙Ύ Microsoft
ƁWatch-focused UI, connectivity, driver model, 

emulator, etc.

}2005 Microsoft TV set top box
}нллс ̏ͣͯ͡Ύͭͦͪ ͪͦ͋ͦͭ͊ Sumo



} 2007 .NET Micro Framework 2.0, SideShow, ͤ ͙͍͔͊ͫͭͪ͊͊ͣ·͚ Ήͣͯ͡ΎͭͦͪΣ 
͔͍ͨͪ·͔ ͦͭ͊͒ͦ͡;ͤ·͔ ͨ͊ͭ͡· ͙ ͔͔͍ͫͭ·͔ ͚͍ͯͫͭͪͦͫͭ͊
Ɓ˻ͭ͊͒͊͟͡ ͍ Visual Studio
Ɓ˥ͪ͊ͺ͙͊͟ ͍ ͙͔ͫͭ͡ WPF
Ɓ˿͔ͦͭ͟·
Ɓ˽͔͍ͪ·͚Porting Kit



}˽͙͔ͪͣͪ ͙͔͙ͨͪͦ͗ͤ͡Ύ ζ͋ͦ͡Έ΄͎ͦͦη WPF
(CubeAnimation)



}2008 .NET Micro Framework 2.5
Ɓ̏ ͔ͭͪͦͤͤ͊͟͡Ύ ͙ͨͦ͒ͨͫΈ ͦ͒͊͟

ƁRTM builds

Ɓ̂ ͙͙ͭͭ͊͡ ͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ΄͙ͪͺ͍ͭͦ

Ɓ˽ ͦͤ͡·͚ ͔ͫͭ͟ TCP/IP

ƁDPWS

Ɓ˴ ͔͚ͦͣͨ͊ͭͤ͟ ͍͔͙͙ͪͫ 2.0



}˴͔ͦͤͼ нллу .NET Micro Framework 3.0
ƁUSB ͟ ͙͔ͤͭ͡

Ɓ˽͔ͦ͒͒ͪ͗͊͟ WiFi

Ɓ˽͔ͦ͒͒ͪ͗͊͟ SSL

Ɓ˽ͪΎ͚ͣͦ ͒ͦͫͭͯͨ ͟ ζ͔͔͗ͯ͘͡η

¶ˤ·͍ͦ͘ C/C++/Asm͙ C͘#

¶˻͋ͪ͊ͭͤ·͔ ͍·͍ͦ͘· ͙͘ ͔͍ͤͯͨͪ͊͡Ύ͔͎ͣͦͦ ͦ͒͊͟ ͟ ͍ͯͨͪ͊͡Ύ͔ͣͦͣͯ ͦ͒ͯ͟

¶˽͔ͦ͒͒ͪ͗͊͟ 1wireΣ ˢ̇˽Σ ̇ˢ˽

Ɓˮ͔͙͍ͤͭͤͫͤ͊Ύ ͎͊ͪͯ͊͘͘͟ ͨͪͦͼ͔ͫͫͦͪ͊

¶ˢ͎͙ͦͪͭͣ͡· ΄͙ͺ͍͙ͪͦ͊ͤΎ

¶ˢ͎͙ͦͪͭͣ͡· ͙ͫ͗͊ͭΎ ͙ ͔͙ͦ͒͟͟

Ɓ˽͔ͦ͒͒ͪ͗͊͟ VS2008



˽ͦ͡Έ͍͔ͦ͊ͭ͘͡Έ͙͔ͫ͟ ͙͔͙ͨͪͦ͗ͤ͡Ύ ͙ ͙͙͔͙͋͋ͦͭ͟͡

ˣ͙͙͔͙͋ͦͭ͟͡.NET

˻͋΅͔Ύ͘·͍ͦ͊͟Ύ 
͙͙͔ͫͨͦͤͭ͡͡Έͤ͊Ύ 
͔ͫͪ͒͊

WPF

Platform Abstraction
Layer

COMM

Hardware 
Abstraction Layer

Χ

ˮ͔ͤͭͪ-
͔ͨͪͭ͊ͭͦͪ

˿͙͔ͫͭͣ͊ 
͙͍ͭͨͦ

˿͋ͦͪ͊͟ 
ͣͯͫͦͪ͊

Interop

͚͔́͊ͣͪ·˽͊ͣΎͭΈ
ˤ͍ͦ͒/
ˤ·͍ͦ͒

˻͔ͨͪ͊ͼ͙ͦͤͤ͊Ύ 
͙͔ͫͫͭͣ͊

˨͚͍͔ͪ͊ͪ· ˿͔͍ͪ͒ͫͭ͊

͍̂ͨͪ͊͡Ύ͔ͣ·͚ 
ͦ͒͟

˹͔ ͍ͯͨͪ͊͡Ύ͔ͣ·͚ 
ͦ͒͟



}͔̂ͪ͊ͤͤ͊͘Ύ ͍͔͙ͪͫΎ ζ͋ͦ͡Έ΄͎ͦͦη .NET Framework

}˩ͫͭΈ ͍͖ͫ ͔ͤͦ͋ͻ͙͔ͦ͒ͣͦ ͒͡Ύ ͍͙͍͔͎ͫͭͪ͊͊ͣͦͦ 
͙͔͔͙ͨͪͣͤͤΎ

}˽͎ͪͦͪ͊ͣͣ· ͊ͨͯͫ͊͘͟ΌͭͫΎ ͭ͊͟ ͔͗Σ ͊͟͟ ͙ ͤ͊ ˽˴ ͙͙͡ 
Windows CE

}˩ͫͭΈ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͊ͫͫ͟͡· ͒͡Ύ 
͔͔͍͔͎ͤͨͦͫͪ͒ͫͭͤͤͦͦ ͒ͦͫͭͯͨ͊ ͟ ͚͊ͨͨ͊ͪ͊ͭͤͦ ;͙͊ͫͭ



} ˮͫͨͦ͡Έ͔ͯͣ͊͘Ύ ˮ˿˾ VS2005, VS2008 ͤ ͔ ͒ͦͫͭͯͨͤ͊ ͒͡Ύ .NET Micor Framework 
2.5

} ˽͔͙͍͔ͦ͒͒ͪ͗͊ͭͫΎ ͭͦ͡Έͦ͟ C#
} ˨ͦͫͭͯͨͤ· ͍͔ͫ ͍ͦͫͤͦͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔ͫͪ͒· ͙ͪ͊ͪ͊͋ͦͭ͘͟Σ ͙͔ͨͪͣͤΎ͔ͣ·͔ 
͒͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙͔͙͚ͨͪͦ͗ͤ͡ ͒͡Ύ ζ͋ͦ͡Έ΄͙ͻη ͦͣͨ͟ΈΌ͔͍ͭͪͦ
Ɓ˨͔ͦͫͭͯͨͤ ͦͭ͊͒͡;͙͟Σ ͍͔ͫͭͪͦͤͤ·͚ ͍ VS2005
¶́ͦ;͙͟ ͍ͦͫͭ͊ͤͦ͊ ό͍ͯͫͦͤ͡·͔ ͙ ͔͍͋ͯͫͦͤ͘͡·͔ύ
¶˻͔͙͔ͭͦ͋ͪ͊͗ͤ ͦͭ͊͒ͦ͡;͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙
¶˿ͦͦ͋΅͔͙ͤΎ ͒͡Ύ ͙ͦͭ͊͒͟͡

Ɓ˨͙͎͊ͪ͊ͣͣ· ͍͊ͫͫͦ͟͡
Ɓ IntelliSence
ƁXML ͟ ͔͙͙ͦͣͣͤͭ͊ͪ ͙ ͔͒ͦͯͣͤͭ͊͟ͼ͙Ύ
Ɓ˾͔ͫͯͪͫ·

} ˨͔ͦͫͭͯͨͤ Ήͣͯ͡Ύͭͦͪ
Ɓ˿ͭ͊ͤ͒͊ͪͭͤ·͚ Ήͣͯ͡Ύͭͦͪ ͦͭ Microsoft
Ɓ̏ͣͯ͡Ύͭͦͪ· ͚͍ͯͫͭͪͦͫͭ ͙ͪ͊͘͡;ͤ·ͻ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡
Ɓˤͦͣͦ͗ͤͦͫͭ͘Έ ͪ͊ͪ͊͋ͦͭ͊ͭ͘Έ ͍͚ͫͦ ͍͔ͫͦ͋ͫͭͤͤ·͚ Ήͣͯ͡Ύͭͦͪ



}Hello world ͤ ͊ Ήͣͯ͡Ύ͔ͭͦͪ



}˥ͪ͊ͺ͙;͔͔ͫͦ͟ ͙͔͙͔ͨͪͦ͗ͤ͡ Hello world ͤ ͊ Ήͣͯ͡Ύ͔ͭͦͪ



using System;

using System.Threading;

using Microsoft.SPOT;

using Microsoft.SPOT.Hardware;

namespace GpioInputPortSample

{

public class Program

{

public static void Main()

{

InputPortinputPort= new InputPort(Cpu.Pin.GPIO_Pin2,

false,

Port.ResistorMode.PullDown);

while (true)

{

boolstate = inputPort.Read(); //polling of port state

Debug.Print("GPIO input port at pin " + inputPort.Id+

" is " + (state ? "high" : "low"));

//enable device to sleep or emulator to react to Visual Studio

Thread.Sleep(10);

}

}

}

}



using System;

using System.Threading;

using Microsoft.SPOT;

using Microsoft.SPOT.Hardware;

namespace GpioInterruptPortEdgeSample

{

public class Program

{

public static void Main()

{

InterruptPortport =

new InterruptPort(Cpu.Pin.GPIO_Pin3,

false, //no glitch filter

Port.ResistorMode.PullDown,

Port.InterruptMode.InterruptEdgeBoth);

port.OnInterrupt+= new 
GPIOInterruptEventHandler(port_OnInterrupt);

Thread.Sleep(Timeout.Infinite);

}

private static void port_OnInterrupt(Cpu.Pinport,

boolstate,

TimeSpantime)

{

Debug.Print("Pin=" + port + " State=" + state + " Time=" 
+ time);

}

}

}



}˽͔͙ͪͣͯ΅͔͍ͫͭ͊
Ɓ̂͒ͦ͋ͤ͊Ύ ͔ͫͪ͒͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟
Ɓ˿͍͔͔ͦͪͣͤͤ·͚ Ύ͘·͟ ͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ C#
Ɓ͙͙͔̊ͪͦ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͙͔͙͋͋ͦͭ͟͡ ͎͍ͦͭͦ·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ .NET 

MFΣ ͊ ͔ͭ͊͗͟ ͙͙͔͋͋ͦͭ͟͡ ͙ͫͭͦͪͦͤͤͻ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡
Ɓˤͦͣͦ͗ͤͦͫͭ͘Έ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͍͔͎ͤ͊ͫͭͪ͊͊ͣͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ 
Ήͣͯ͡Ύͭͦͪ͊
Ɓ˿ͦͪ͊͟΅͔͊ͭͫΎ ͍͔ͪͣΎ ͤ͊ ͪ͊ͪ͊͋ͦͭͯ͘͟ ͙ ͍·ͨͯͫ͟ ͨͪͦ͒ͯͭ͊͟
Ɓ˭ͤ͊;͙͔ͭ͡Έͤͦ ͯͨͪͦ΅͔͊ͭͫΎ ͊ͨͨ͊ͪ͊ͭͤ͊Ύ ;͊ͫͭΈ ͙͔͙͒͘͡Ύ

}˹͔͙͒ͦͫͭ͊ͭ͟
Ɓ˻͍͙͔ͭͫͯͭͫͭ ͨͪΎ͚ͣͦ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͪ͊͋ͦͭ͊ͭΈ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤ
Ɓ˹͔ͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ Porting Kit ͒ ͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͤ͊ 
ζ͎ͦ͡·ͻη ͙͔ͣͪͦͦͤͭͪͦͪ͊͟͟͡͡ͻ



}˿͔͔͍ͭ·͔ ͙ͣͦ͒ͯ͡

}˽͊ͭ͡·

}˸͙ͦ͒ͯ͡ ͨͪͦͼ͔͍ͫͫͦͪͦ





http://devicesolutions.net

http://devicesolutions.net/






}˻͋ͪ͊͋ͦͭ͊͟ ͙͚ͤ͊͗͊ͭ ͍͙͊͟͡΄ͤ͊ Ήͣͯ͡Ύ͔ͭͦͪ ͙ 
ͦͭ͊͒ͦ͡;͚ͤͦ ͔ͨ͊ͭ͡



www.ghielectronics.com

http://www.ghielectronics.com/


http://www.sparkfun.com/commerce/product
_info.php?products_id=763

http://www.sparkfun.com/commerce/product_info.php?products_id=763
http://www.sparkfun.com/commerce/product_info.php?products_id=763


}˽͔͙͍͔ͦ͒͒ͪ͗͊ͣ·͔ ͚͍ͯͫͭͪͦͫͭ͊
Ɓ͚͍̂ͫͭͪͦͫͭ͊ ͨ͊ͣΎ͙ͭUSB
Ɓ˸·΄͙͟
Ɓ˴͍͙͊͊ͭͯͪ͡· ό͔ͤ ͎͊ͦͪ͊͘ΌͭͫΎ ͙͙ͤ͒͊ͭͦͪ͟·ύ
Ɓ˨͚͙͙͗ͦͫͭ͟ όͪ͊͋ͦͭ͊Όͭ ͙ͤͦͨ͟͟ X ͙  Y)

}˻͙͔͗͒͊ͭͫΎ ͔ͨͦ͒͒ͪ͗͊͟ ͍ ͋ͯ͒ͯ΅͙ͻ ͨͪͦ͒ͯͭ͊͟ͻ
Ɓ˽͙͔ͪͤͭͪ·
ƁCommunication device
Ɓ˴͍͙͊͊ͭͯͪ͡· ό͙͙ͤ͒͊ͭͦͪ͟· ͋ͯ͒ͯͭ ͎͔ͦͪͭΈ J)
Ɓ˨͚͙͙͗ͦͫͭ͟ όͪ͊ͫ΄͙͔ͪͤͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ύ
Ɓ˽ͦ͒͟͡Ό;͔͙͔ͤ ͔ͤͫͦ͟͡Έ͙͟ͻ ͚͍ͯͫͭͪͦͫͭ ;͔͔ͪ͘ ͦͤ͟ͼ͔ͤͭͪ͊ͭͦͪ
ƁˤΉ͋-͔͊ͣͪ͟·USB
ƁUSB WiFi



}MP3 ͒ ͔͔ͦ͒ͪ͟ Olimex
Ɓhttp://www.vlsi.fi/en/product

s/vs1002.html

Ɓhttp://www.olimex.com/dev/
mod-mp3.html

}˾͙͊͒ͦ;͊ͫͭͦͭͤ·͚ ͣͦ͒ͯ͡Έ 
͙͒͊ͨ͊ͦͤ͊͘ ISM
Ɓhttp://www.olimex.com/dev/

mod-nrf24L.html

http://www.vlsi.fi/en/products/vs1002.html
http://www.vlsi.fi/en/products/vs1002.html
http://www.olimex.com/dev/mod-mp3.html
http://www.olimex.com/dev/mod-mp3.html
http://www.olimex.com/dev/mod-mp3.html
http://www.olimex.com/dev/mod-mp3.html
http://www.olimex.com/dev/mod-nrf24L.html
http://www.olimex.com/dev/mod-nrf24L.html
http://www.olimex.com/dev/mod-nrf24L.html
http://www.olimex.com/dev/mod-nrf24L.html




www.digi.com

http://www.digi.com/




}̒ ͔ͤ ͤ͊͘Ό ͙ͤ ͎ͦ͒ͤͦͦ ;͔͍͔ͦ͊͟͡ ͍ ˾͙͙ͦͫͫΣ ͭͦ͟ 
͙͔͊ͤͣ͊ͭͫ͘Ύ .NET Micro FrameworkΣ ͔ͪͦͣ͟ ͔ͣͤΎόͤͯΣ 
ͨͦ;͙ͭΧύ J

}ˤ͔ͫ ͍͙ͫͦ ͨ͊ͭ͡· Ύ ͨͦͯͨ͊͟͡ ͍ ˮ͔͔͔ͤͭͪͤͭ ͤ͊ ͚͔ͫ͊ͭ 
www.microframework.eu

}˹͊ Ήͭͦͣ ͔͗ ͚͔ͫ͊ͭ ͔ͫͭΈ ͔͍ͣͤͦ͗ͫͭͦ ͙͔͍ͨͪͣͪͦ 
͎ͨͪͦͪ͊ͣͣΣ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͘·ͻ ͒͡Ύ .NET Micro 
Framework

http://www.microframework.eu/


}www.microsoft.com/netmf

}http://blogs.msdn.com/netmfteam

}˴͙͎͙ͤ
ƁApressExpert .NET Micro Framework 

Expert Apr 2008

ƁEmbedded Programming with the 
Microsoft .NET Micro Framework

http://www.microsoft.com/netmf
http://blogs.msdn.com/netmfteam


}͔̇͡ΈΥ ͨͦ͊͊ͭ͘͟Έ ͍ͨͪͦͦ͒ͤ·͔ ͙ ͔͍͋ͫͨͪͦͦ͒ͤ·͔ 
͙ͦͣͣͯͤ͊͟͟ͼ͙͙Σ ͙͔͙ͨͪͣͤͣ·͔ ͒͡Ύ 
͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡Σ ͍ͯͨͪ͊͡Ύ͔ͣ·ͻ .NET MF

}˻͔͙ͫͦ͋ͤͤͦͫͭ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͙͔͍ͣͪͦͦͤͭͪͦͪͦ͟͟͡͡
Ɓ̂ ͚͍ͫͭͪͦͫͭ͊ ;͊ͫͭͦ ͪ͊͋ͦͭ͊Όͭ ͤ͊ ͍͊ͭͦͤͦͣͤ·ͻ ͙ͫͭͦ;͙ͤ͊͟ͻ 
͙͙ͨͭ͊ͤΎ

Ɓ̂ ͚͍ͫͭͪͦͫͭ͊ ͦ͋·;ͤͦ ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͙͋ͦ͘͟͡ ͎͒ͪͯ ͟ ͎͒ͪͯͯΣ ͤͦ 
͙͔͔͙͔ͨͪͣͤͤ ͍͚ͨͪͦͦ͒ͤͦ ͍ͫΎ͙͘ ͔ͤ ͍͔͎ͫ͒͊ ͍ͦͨͪ͊͒͊ͤͦ

Ɓ̉ ͊ͫͭͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͪ͊ͫ΄͙ͪΎͭΈ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͔ͨͪͣͤΎ͔͎ͣͦͦ 
͙͔ͣͪͦͦͤͭͪͦͪ͊͟͟͡͡ ͊͘ ͫ;͖ͭ ͨͦ͒͟͡Ό;͔͙ͤΎ ͙ͪ͊͘͡;ͤ·ͻ 
͒͊ͭ;͙͍ͦ͟Σ ͙͔ͤ͊ͨͪͣͪ ˢ̇˽ ͙͙͡ ͒͊ͭ;͙͍ͦ͟ ͔͔ͭͣͨͪ͊ͭͯͪ·



}͙̊ͤ͊ I2C
Ɓ˨ ͦ ммн ͚͍ͯͫͭͪͦͫͭ

Ɓ˿ ͦͪͦͫͭ͟Έ млл ͙͙͡ 
мл ͙͋ͭ͟κͫ

Ɓ˩ ͫͭΈ ͍͙͊ͪ͊ͤͭ ͫͦ 
ͫͦͪͦͫͭ͟ΈΌ ͒ͦ плл 
͙͋ͭ͟κͫΣ ͒ͦ мллу 
͚͍ͯͫͭͪͦͫͭ

}͙̊ͤ͊ SPI
Ɓ˨ ͦ ͦͤ͟ͼ͊ ͔ͤ 
͙͍ͫͭ͊ͤ͒͊ͪͭͦ͊ͤ͊͘

Ɓ˽ ͦͤ͡·͚ ͔͒ͯͨͫ͟͡

Ɓ˿ ͦͪͦͫͭ͟Έ ͔͔ͨͪ͒͊;͙ 
͍·΄͔Σ ;͔ͣ ͯ I2C

http://upload.wikimedia.org/wikipedia/commons/3/3e/I2C.svg


using System;

using Microsoft.SPOT;

using Microsoft.SPOT.Hardware;

namespace I2CSample

{

public class Program

{

public static void Main()

{

I2CDevice.Configuration config=

new I2CDevice.Configuration(

58, //address

100 //clockratein KHz

);

I2CDevice device = new I2CDevice(config);

//prepare buffer to write byte AA

byte[] outBuffer= new byte[] { 0xAA };

I2CDevice.I2CWriteTransaction writeTransaction=

device.CreateWriteTransaction(outBuffer);

//prepare buffer to read four bytes

byte[] inBuffer= new byte[4];

I2CDevice.I2CReadTransaction readTransaction=

device.CreateReadTransaction(inBuffer);

//execute both transactions

I2CDevice.I2CTransaction[] transactions =

new I2CDevice.I2CTransaction[] {

writeTransaction,

readTransaction

};

int transferred = device.Execute(

transactions,

100 //timeout in ms

);

//transferred bytes should be 1 + 4 = 5

}

}

}



using System.Threading;

using Microsoft.SPOT;

using Microsoft.SPOT.Hardware;

namespace SpiAdConverterSample

{

public class Program

{

public static void Main()

{

ADC124S101 adc= new ADC124S101(Cpu.Pin.GPIO_Pin10, //chip select port

5, //supply voltage

15000, //clock rate in KHz

SPI.SPI_module.SPI1 //first SPI bus

);

while (true)

{

float voltage = adc.GetVoltage(ADC124S101.AdcChannel.ADC1);

Debug.Print("ADC1: " + voltage.ToString("F3") + " Volt");

Thread.Sleep(10); //give emulator time to react to Visual Studio

}

}

}

}



using System;

using Microsoft.SPOT;

using Microsoft.SPOT.Hardware;

namespace SpiAdConverterSample

{

public sealed class ADC124S101

{

public enumAdcChannel{ADC1, ADC2, ADC3, ADC4};

private readonlyCpu.PinchipSelectPin;

//the maximum input voltage depends on supply voltage,

//so the supply voltage is needed to calculate the measured voltage

private readonlyfloat supplyVoltage;

private readonlySPI spi;

private readonlyushort[] writeBuffer= new ushort[1];

private readonlyushort[] readBuffer= new ushort[1];

public ADC124S101(Cpu.PinchipSelectPin,

float supplyVoltage, uint clockRateKHz, SPI.SPI_modulespiModule)

{

if (chipSelectPin== Cpu.Pin.GPIO_NONE)

throw new ArgumentOutOfRangeException("chipSelectPin");

if (supplyVoltage<= 0.0f)

throw new ArgumentOutOfRangeException("supplyVoltage");

this.chipSelectPin= chipSelectPin;

this.supplyVoltage= supplyVoltage;

SPI.Configurationconfig= new SPI.Configuration(

chipSelectPin, //chip select port

false, //IC is accessed when chip select is low

1, //setup time 1 ms, is actually min 10 ns

1, //hold chip select 1 ms after transfer

true, //clock line is high if device is not selected

false, //data is sampled at falling edge of clock

clockRateKHz, //possible 10000 - 20000 KHz

spiModule); //select SPI bus

this.spi = new SPI(config);

}

public float GetVoltage(AdcChannelchannel)

{

this.writeBuffer[0] = (ushort)channel; //select ADC channel

this.readBuffer[0] = 0; //reset buffer for safety

//trigger conversion and read result

spi.WriteRead(writeBuffer, readBuffer);

//raw value is 12 Bit the 4 most significant bits of the ushortare zero

ushort rawValue= readBuffer[0];

//smallest change is 1/4096 of supply voltage

return rawValue/ 4096.0f * this.supplyVoltage;

}

public Cpu.PinChipSelectPin

{      get { return this.chipSelectPin; }    }

public float SupplyVoltage

{      get { return this.supplyVoltage; }    }

}

}



}WLAN

}Bluetooth

}ZigBee

}Z-Wave
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}IEEE 802.11

}2,4˥˥ͼ

}ммΣ рпΣ млу ˸͙͋ͭκͫ

}˨͊͡ΈͤͦͫͭΈ ͔͚͍͙͒ͫͭΎ ͒ͦ млл ͣ 
όолл ͣ ͤ͊ ͦͭͪ͟·ͭͦͣ 
͍͔ͨͪͦͫͭͪ͊ͤͫͭύ

}ˤͦͣͦ͗ͤͦͫͭ͘Έ ͨͦ͒͟͡Ό;͙ͭΈ 
͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔͎͙ͤͦͪ͊ͤ;͔͔ͤͤͦ 
͙ͦ͟͡;͔͍ͫͭͦ ͚͍ͯͫͭͪͦͫͭ



}IEEE 802.15.2

}нΣп ˥˥ͼ

}Bluetooth 1.X 730 
͙͋ͭ͟κͫ, Bluetooth 2.X 
нΣм ˸͙͋ͭκͫ

}˨ͦ т ͚͍ͯͫͭͪͦͫͭ ͍ ͔͙ͫͭ

˴͊ͫͫ͡˨ ͊͡ΈͤͦͫͭΈˮͯ͘͡;͔͊ͣ͊Ύ 
ͣͦ΅ͤͦͫͭΈ

3 10 ͣ м ͣˤͭ

2 20ͣ н ͣˤͭ

1 млл ͣ млл ͣˤͭ



} IEEE 802.15.4
} ̉͊ͫͭͦ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͒͡Ύ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͋·͍͚ͭͦͦ 
͔ͭͻ͙͚ͤͦ͟

} нΣп ˥˥ͼ
} 20-нр ͙͋ͭ͟κͫ
} ˻ͭ нл ͒ͦ млл ͣΣ ͔ͫͭΈ ͔ͪ΄͔͙ͤΎ ͒ͦ мнлл ͣ όмлл ͣˤͭύ
} ˨ͦ нрл ͚͍ͯͫͭͪͦͫͭ ͍ ͔͙ͫͭ
} ˤͦͣͦ͗ͤ͊͘ ͔ͨͪͦ͋ͣ͊͡ ̏˸˿ ͫ WLAN
} ˤ ͔͙ͫͭ ͫͯ΅͔͍ͫͭͯΌͭ ;͔ͭ·͔ͪ ͙ͭͨ͊ ͚͍ͯͫͭͪͦͫͭ
Ɓ ˴͙ͦͦͪ͒ͤ͊ͭͦͪ ͔͙ͫͭ
Ɓ ˸͊ͪ΄͙ͪͯͭ͊ͭͦͪ͘
Ɓ ˽ͦͤͦ͡ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͔ͤͦ ͚͍ͯͫͭͪͦͫͭͦ
Ɓ ͚͍̂ͫͭͪͦͫͭͦ ͫ ͫͦͪ͊͟΅͖ͤͤ·ͣ ͺͯͤ͟ͼ͙ͦͤ͊ͦͣ͡

} ˻͋·;ͤͦ ͍ͨͦͫͭ͊͡Ύ͔ͭͫΎ ͍ ͍͙͔͒ ͚͍ͯͫͭͪͦͫͭΣ 
ͨͦ͒͟͡Ό;͔͊ͣ·ͻ ͨͦ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤͦͣͯ ͨͦͪͭͯ ͙͙͡ 
SPI

} ˹͔͔͍͔ͨͦͫͪ͒ͫͭͤͤͦ ͔ͤ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ .NET Micro 
Framework

} www.zigbee.org
} http://www.codeplex.com/mschwarztoolkit/

http://www.zigbee.org/
http://www.codeplex.com/mschwarztoolkit/
http://www.zigbee.org/en/

