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1. Ẑ Ͻ ǵ  
I. Ẑ Ͻ ǵⱳ  ר

II. Ẑ Ͻ ǵ  

III. ͜ǠȒ  

2. Ẑ Ͻ ǯɜȢȱɱ( Ȇ ȆȵȷɄɞ)  
I. ѰⱣǵⱳ  ר

II. ɜȢȱɱ/ Ȇ ȆȵȷɄɞǯǶ 

III. ɜȢȱɱǲǑǘȒɕɫȮɧɝɱȮ 

3. ɜȢȱɱḨ ὕ I  

4. ɜɩȿȽȷȭɵOSǲǫǋǭ 

5. ɜȢȱɱḨ ὕ II  
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Ẑ Ͻ ǵ  
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Ẑ Ͻ ǵⱳ  ר

·П ֯ ȦɋɩȬɶǵʝ◐  

ƁẐ Ͻș ǋȒǦȈ ї ǓǱǋ 

Ɓ̆ ӓ ș їǞǱǋ 

·ȦɋɩȬɶ ǶẐ  

ƁǰǚǮȉ Ǔ֯  

Ɓ ἭȢɱɓɧǒȐ ȓǭǋǭȉ ϽǜǏ
►ǦȓǷ ǋ 

·ὤ↨ǒȐṸ Ǔ֯  

Ɓὤ șҲǒǞƲ̵ǪǦѝǶ Ҙ̝ ǿ 
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Ẑ Ͻ ǵⱳ  ר

· Ẏ  
Ɓ Ῥ ʝԍἧҘ ˗  

Ɓ ֺ᷂ǵԍἧҘ ǵ ϐα  

 

Ҙʥ  
 

·ɒɶȭ ( ʴ)ǵ̈  
 

· Ҙ ǋ֝ȑѰ↓ 
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Ẑ Ͻ ǵ  

·Ẑ Ƕ  
Ɓὤ Ƕ˧ ǵǦȈȢɱɎɶȽ Ǯ˧ ǲ 

· ɵ ᶿǵ ͜ǓẀѸ  
Ɓ Ẏ Ҙ ♫ѰⱣǓⱳ  

· ᾑ ϽǓ►ǦȐǱǋǯ ǮǔǱǋ 
Ɓ ȑɵ ɵẋ Ƕ ǮǔǱǋ 
Ɓ ὈǠȒ (˘ )Ǔⱳ  

 
· ↓ǓʣǓȑǠǕǭȉǋǘǱǋ 
· ᾑ(Ẑ Ͻ)̊ẆǵϽǮǶ ǞǱǋ 
Ɓ Ͻ ȋLED ǵϽǮǶ ǞǱǋ 
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Ẑ ǵ  

·Е̱͈ǯǞǭṏ 

·Ẑ ǯ ș ǋǮȉϽȐǱǋ!  

 

 
ǵ

ϽǮǶ 
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Ẑ ǵ  

· ҘѰⱣ ș̓ǍǯϽȒ!  
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ҘѰⱣ
 



Ẑ ǵ  

·ǱǣϽȐǱǋǒ? 

ƁẐ ǵ ᶿ- Ҙ  ר

 

 

 

 

 

· ҘǓ ẎǲǱȒȏǍǲѰⱣǞǱǋǯ
Ẏ ҘǶ̓ǏǱǋ 
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͜ǠȒ  

· Ẏ Ҙ ♫ѰⱣ 
ƁMPPT(Maximum Power Point Tracking) ѰⱣ 

ƁẐ Ǔ Ẏǵ Ҙș ǟȒ ș ǋǒǘ
ȒѰⱣ 

Ɓ ᶿș Ȓǯ ǓṔқǠȒ 

 

· ᶿș ȒǦȈǲƲPWMѰⱣ 
    (Pulse Width Moderation)  

 

·Е̱ ǲǶ2ɵ3 ǲṏ 
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͜ǠȒ  

·PWMѰⱣ 

Ɓɏɩȷ₦șẀǏȒǚǯǮƲ̸ȑǦǋ₳᷈
ᶿș̸Ȓ 

·ȢɱɎɶȽ (˹ᶥǶ Ẇ)  

Ɓ ʰ ǵPWMѰⱣᶥ șρǏȒǚǯǮƲ
ǒȐ˧ ș̸Ȓ 

Ɓ̬ ǵֿ Ǔ Ẏǵ  
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Ẑ Ͻ ǯ 
Ȇ ȆȵȷɄɞ 
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Ẑ Ͻ ǯ Ȇ Ȇ 

·Ẑ Ͻ  
ƁȷȯɶɧɔɩǱ  
ƁǜȅǝȅǱѰⱣǓⱳ  

 
· ҘșѰⱣǠȒ˿ ȆǓⱳ  

 
·ɍɶɇȤȥȠǵȆǮǵѰⱣǮǶʥὈЋ 

 
· ɵ ɵѰⱣǵ ȓ 

 
·ɜȢȱɱѰⱣɵ Ȇ Ȇ ᶅ 
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Ǳǣ Ȇ Ȇ? 

·ɆɧɱȷȋȾȢȨɶɇǵȏǍǱɍɶɇȤȥȠ
ǧǘǮǶѰⱣǮǔǱǋ 
 

ҘǓⱳ  
 

·PCǮȉǋǋǵǮǶ? 
Ɓʥ֯ ǮǶǱǋǓƲѝ ӓǵǦȈƲǋǒǱȒ
ᶅǲȉPCșЊȓǱǖǭǶǋǘǱǋ 

 
· ᶅǓƼȷɜɶɆƽǲҲǖ 

 
·ɜȢȱɱɵ Ȇ Ȇ ᶅ 
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Ȇ ȆȵȷɄɞǯǶ? 
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Ȇ ȆȵȷɄɞǵ  

·ɍɶɇȤȥȠ 

ƁǤǵȵȷɄɞǵʺǦȒ (eg. ᶅἲ
)  

Ɓ ̭ ǵѰⱣ ɍɶɇ 

·OS 

ƁȽȷȭы ș ǍȻɓɆȤȥȠ( )  

·ȻɓɆȤȥȠ 

Ɓὕ ǵȵȷɄɞǮ Ǎы  
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Ǳǣ Ȇ ȆȵȷɄɞǱǵǒ? 

·ɨȠɩȽȢɞר 

Ɓꜘ Ǔʝὑǵ ᶪКǲǉȒǚǯ 

Ɓ ǵ Кǲы șὈ˓ǜǢȒǚǯ 

· ǲ ӓ 

Ɓ Ǳ ǲǶǤȉǤȉ̓ȖǱǋ 

Ɓ ǱȵȷɄɞǮǶ ǠǕȒ 

17  ɜȢȭɫȱɱɆɫɶɧ 



Ȇ ȆȵȷɄɞǯPCǵ ǋ 

· Ȇ ȆȵȷɄɞǶ̊ʤǵȏǍǱѰ  

Ɓ ♣ǞǭҲ̸ 

ƁɨȻɶȷǶⱳ ̭  

Ɓ ὑǵы ᾐ  

 

·PCǯǵ ὑ Ǳ ǋ 

ƁPCǶ ɵ ɵ  

ƁӴ Ǳ ǵ ᶅǲǶȨɶɎɶȷɘɁȭ 
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Ȇ ȆȵȷɄɞǯPCǵ ǋ 

Ȇ ȆȵȷɄɞ PC 

CPUר  Ӧ MHz GHz 

ɟɠɨ k ӦMBytes  GBytes  

 ҘɵɎɁɄɨ  ὄὑǞǦ Ǔⱳ  

UI  ȵɱɕɩɵ ὑ  ȫɶɚɶɇƲɜȤȷ  

Ҳɵ ˓ ҲƲԀ α  ᾜƵ ǓǒǒȒ 

лԁ ̭ Ʋɓȟɱɪȷ ̭ ǱȉǵȉǉȒǓ
ṏ 

ͬ ǵ ר Ҳ̸ ͬ ǱȉǵȉǉȒǓ
ṏ 

ǮǔȒǚǯ Ḩ ǲӴ  ǜȅǝȅ(ȻɓɆ )  

͔  ǮǔȒǧǘὄ͔ Ӧ ʠЛ  
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Ȇ ȆȵȷɄɞǯPCǵ ǋ 

Ȇ ȆȵȷɄɞ PC 

ɨȠɩȽȢɞר ⱳ ǱȯɶȷǓẉǋ ǜȂǰ ǮǶǱǋ 

ɜɩȿȽȷȭ ɨȻɶȷǵ ҧ ǵǦ
ȈԝὭǱȽȷȭ  

ὰǱɨȻɶȷș ǋǦ
ȽȢɞȵȥȠɨɱȮ 

ὄὑר ǋὄὑרǓ ȈȐȓȒ Ҳ̸ǲǶʥׄǔ 

 PCș ǋǦȭɫȷ  ȨȤɱ  

ṑ CPUȋḨ ɟɶȩ (
)  

ʝ GNU ṑ 

ƵǱɟɶȩǒȐ Ṹ 
ẉ  

ɅɎɁȮ ṑ ICEȋJTAGș ǋȒ 
қ Ǔⱳ  

ֻ ṑǲ Ȇ ȅ
ȓǭǋȒǚǯǓẉǋ 

 C ǯǤǵ  Ƶ 
˿ Ǯ ὑɵ ȓǦ ṑ 
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Ȇ ȆȵȷɄɞǵ ѝ  

·  
Ɓ ›ḹɧȢɱ 
Ɓ Ȇ ǭɫɚɁɆ 

·Ӵʝ ǵ ᶅɵὤ  
ƁɅȶȽɩȩɟɧ 
Ɓ ᶅ 

·α ǠȒǯᶩȒȉǵ 
ƁɋɁɆɭɶȭ ᶅ 

·Ǥǵ̀ 
Ɓ Ҳ  
Ɓ˲ › ɵὂὐ  

21  



Ȇ ȆȵȷɄɞǵ ѝ  

·PCׄ ǔ 

Ɓ  

¶̠ ҵ  

¶Ή˲  

Ɓα ǞǭȉǜȂǰὡǓǱǋȉǵ 

¶ ǵɠɉȽ 

¶ɝɁȵɥɱȭɨɄȡȩɩǮǱǋѰⱣ 

Ɓ șҲǒǜǱǋȵȷɄɞ 

¶ѰⱣș̢ȖǱǋ ы  
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Ȇ ȆȵȷɄɞǵ ѝ  

· Ȇ ȆȵȷɄɞǯǞǭ̓ȖȓȒPC 
ƁGUIы  
ƁɋɁɆɭɶȭ 
Ɓ ы  

·͈ 
Ɓȷɶɏɶȋȱɱɑɉǵɪȶ 
ƁɜɩȿɟɅȡȠȷɄɶȵɥɱ(KIOSK ) 
ƁɪɱɆȰɱ  
ƁɅȶȽɩȳȢɋɶȶ 

 
·PCǵͬ  ʣׄר
·ǤȓǮȉƲẎḌ ǵѰⱣǶ Ȇ ȆOS 
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I/OǯǶ 

· Ȇ ȆȵȷɄɞǶI/OǯὭ Ǳ ͜ 

ƁPCǮǶḨ ǱI/OǶȵȷɄɞζǮ  

¶ɠɉȽɵȷɒɶȩ(їҘ)ƲȫɶɚɶɇɵɜȤȷ
(ЊҘ)ƲLAN(ЊїҘ)  

Ɓ Ȇ ȆǮǶḨ ǱI/Oȉ Ȑ  

ƁI/Oș˺Ǟǭ ᶅșѰⱣ 

ᶅ 
ȹɱȳ Ȇ Ȇ 

CPUḨ  
I/O  

ѰⱣɛɶɆ 

ЊҘ 

їҘ 
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I/OǯǶ 

·PCǮǵɕɫȮɧɝɱȮ 
Ɓ͈ :  ǋȖȍȒƼhello, world. ƽ 

void main()  
{  
 printf (¬hello, world.\nº); 
}  

Ɓ їҘ(ɠɉȽ)ǲƼhello, world. ƽǯїҘ
ǜȓȒ 

· Ȇ ȆǮǵɕɫȮɧɝɱȮ 
Ɓ̲ ǒǵы șǜǢȒǲȉƲǰǚǒǲїҘǓⱳ

 
Ɓ їҘǶ ǜȓǭǋǱǋ(ǚǯǓẉǋ)  
ƁǋǔǱȑI/OǵѰⱣǓⱳ ǯǱȒ 
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I/OǯǶ 

·ЊїҘ( Input/Output )ș Ǎ  
·ȏǖǉȒI/O  
ƁDI  (ɅȶȽɩЊҘ)  
¶ȷȢɁȿƲ Ʋɨɪɶ 

ƁDO (ɅȶȽɩїҘ)  
¶ɨɪɶƲɧɱɕƲLED 

ƁAD (ȠɈɫȮЊҘ)  
¶ ṶЊҘƲ ᶿ ὑ 

ƁDA (ȠɈɫȮїҘ)  
¶ ṶїҘƲ ◐  

Ɓ ͬɛɶɆ 
¶ЊҘɵїҘșρǏȒƲȵɨȠɩɛɶɆƲɏɧɪɩɛɶɆƲ

LAN 
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I/Oǵ͈ 

·DI/DO  

ƁDigital Input / Digital Output ǵ  

Ɓ ǲ2  

¶ɆɧɱȶȷȽ 

¶ ȽȢɕ 

ƁOn/Off ǵ2Ι 

¶ὕ̱Ƕ ᶿǵ /̭ 
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I/Oǵ͈ 

·AD/DA  
ƁAnalog to Digital (INPUT) / Digital to 

Analog (OUTPUT)  

ƁȠɈɫȮ ᶿșЊїҘ 

ƁЊїҘ  
¶ȠɈɫȮșɅȶȽɩΙǲẀ  ẓ ɅȶȽɩΙǮЊҘ 

¶ɅȶȽɩΙǮїҘẓɅȶȽɩΙșȠɈɫȮǲẀ  

ƁẀ  
¶ Ḍ 

¶ɍȵȲḌ 

¶ Ȇ Ḍ 
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I/Oǵ͈ 

·Ǥǵ̀ǵI/O  (CPUɚɶɇʣ)  
ƁLED 

¶ɟȢɱɚɶɇʣǲ5ǫ 

ƁRS-232C  

¶ȵɨȠɩ ͬɛɶɆ 

ƁȷȢɁȿ 

¶DIPȷȢɁȿ 

¶ ǞɚȽɱȷȢɁȿ 
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ἶ ȫɁɆǮǵI/OѰⱣ  

·I/OѰⱣ 

Ɓ ►ȠɇɪȷǲᾍǞΙǵЊїҘ 

ƁCPUǵ Ǜǯǲ Ǔ ǱȒ 

 

ƁIntel ǮǶƲINᴁ̉ǯOUTᴁ̉ 

ƁSHǮǶƲMOVᴁ̉ 

 

Ɓ ὑȠɇɪȷǲᾍǞ̈Њ ẓ Output  

Ɓ ὑȠɇɪȷǵΙș ȇ ẓ Input  
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ἶ ȫɁɆǮǵI/OѰⱣ  

ɑɁɆ Ƞɇɪȷ ϼ/ ׀  Ƞȭȹȷ Кὦ 

PA13 0xFFFFFC84 LED4 R/W  1:  / 0:  

PA12 LED5 R/W  1:  / 0:  

PA11 DIPȷȢɁȿBIT4  RO 1: OFF / 0: ON  

PA10 DIPȷȢɁȿBIT3  RO 1: OFF / 0: ON  

PA9 DIPȷȢɁȿBIT2  RO 1: OFF / 0: ON  

PA8 DIPȷȢɁȿBIT1  RO 1: OFF / 0: ON  

PA6 LED3 R/W  1:  / 0:  

PA5 LED2 R/W  1:  / 0:  

PA4 LED1 R/W  1:  / 0:  

PA1 ǞɚȽɱȷȢɁȿ2 RO 1: OFF / 0: ON  

PA0 ǞɚȽɱȷȢɁȿ1 RO 1: OFF / 0: ON  

PB10 0xFFFFFX8C D-sub 9pin/DTR1  R/W  RS232C CH1 DTR  

PB9 D-sub 9pin/DSR1  RO RS232C CH1 DSR  

PB3 10pinɖɁȾ/DTR2  R/W  RS232C CH2 DTR  

PB2 10pinɖɁȾ/RTS2  R/W  RS232C CH2 RTS  

PB1 10pinɖɁȾ/DSR2  RO RS232C CH2 DSR  

PB0 10pinɖɁȾ/CTS2  RO RS232C CH2 CTS  31  



ἶ ȫɁɆǮǵI/OѰⱣ  

15  14  13  12  11  10  9 8 7 6 5 4 3 2 1 0 

L4 L5 D
4 

D
3 

D
2 

D
1 

L3 L2 L1 P2 P1 

1
5 

1
4 

1
3 

1
2 

1
1 

10  9 8 7 6 5 4 3 2 1 0 

1 1 2 2 2 2 

DTR DSR DTR RTS DSR CTS 

0xFFFFFC84 

0xFFFFFC8C 

Pn: ǞɚȽɱSW n 

Ln: LED n 

Dn: DIP SW nbit 

1: RS-232C 1ch 

2: RS-232C 2ch 32  



ἶ ȫɁɆǮǵI/OѰⱣ  

·ǦǯǏǷṏ 

ƁLED1ș ǜǢǦǋḹֻṏ 

¶Ƞɇɪȷ0xFFFFFC84ǵ4ɑɁɆș ǭȒ 

  Ƽ0000 0000 0001 0000 ƽ ẓ 0x0010  

  *((unsigned short*)0xFFFFFC84) = 

0x0010;  

 

ƁDIPȷȢɁȿ1ɑɁɆ ǵ Ḹș♬Ȓḹֻṏ 

¶Ƞɇɪȷ0xFFFFFC84ǵ8ɑɁɆ ș♬Ȓ 

  Ƽ0000 000 ƨ 0000 0000 ƽ 

  ƨ Ǔ 1 ẓ On  0 ẓ Off 
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ȨɕȵɥɱɚɶɇǵI/O  

·ȨɕȵɥɱɚɶɇʣǲǉȒI/O  
ƁDI/O:  ЊҘ8bitƲїҘ8bit  

ƁADȱɱɎɶȽ:  ЊҘ4ch  

ƁDAȱɱɎɶȽ:  їҘ4ch  

ƁɠɶȽɶɇɧȢɎ (ȷɄɁɒɱȮɠɶ
ȽɶɵDCɠɶȽɶɵɫɚɁɆȠɶɞ)  

ƁɅɎȢȷ 
¶LED (7SEGɵɜɆɨȭȷ)  

¶θ ȳȤɱȾ 

¶LCD 
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