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ᄔाᄔाᄔाᄔा 

ҁЎЬाӧीᆶᇙբঁڀᗺંତ LED ӷჿᡉҢᏔϐബཀႜ

ႝᔐၯᔍᐒǴسځฯᡏࢎᄬЬाхࡴᗭ AT89S52༾ೀڋ

Ꮤǵᗺંତ LED ӷჿᡉҢᏔǵᗭཱུΎࢤᡉҢᏔٰᡉҢϩኧǵќ

Ѧᗭ LED ᐩаᡉҢၯᔍфૈϐૈໆϷՈໆǴаϷНሌ໒ᜢٰڋ

Бӛډ٠ၲᡏགਏ݀Ƕ೬ᡏ߾ᙖҗ Keil C ໒ว೬ᡏǴճҔ༾ڋᏔ

фૈٰྐእܕӭᅿε๊ܫࡼǴ٠ёڋѦύᘐǴаᕇளᔐϐڋ

ᐒǶ 

 

ᜢᗖӷǺႜႝᔐ 

 
The main purpose of this project is to design and implement a  

creative “Raiden” shooting game, with a dot matrix LEDs display. The 
system hardware includes a core controller 8051, dot matrix LEDs 
display, a seven segment LED and a mercury switch. The game play is 
totally manipulated in the display and the score results is shown on an 
seven-segment LED. In order to achieve the effect of body feeling, a 
mercury switch is installed to sense the direction when the user’s body 
either inclined or shacking. The software program is developed by Keil C 
development tool. The experimental results show the fidelity of the 
system designed and implemented in this project. 
 
 

KeywordǺLED 

 



雷電射擊遊戲之設計與製作 

 

2     ҘεᏢᏢғൔ ePaper(2011ԃ) 

 
 

ҞᒵҞᒵҞᒵҞᒵ 

ᄔा ......................................................................................................... 1 

Ҟᒵ ......................................................................................................... 2 

ಃക ᆣፕ ........................................................................................... 3 

ಃΒക سࢎᄬ ................................................................................... 8 

ಃΟക سфૈ ................................................................................. 17 

ಃѤക ჴᡍ่݀ᆶᏹբᇥܴ .............................................................. 18 

ಃϖക ่ፕᆶፕ ............................................................................. 38 

ಃϤക ಔπբჄϩ .......................................................................... 39 

ಃΎക πբВᇞ ................................................................................. 40 

ಃΖക ಔЈள ................................................................................. 42 

 ᒵ ....................................................................................................... 48ߕ

ୖԵЎ ............................................................................................... 50 

 

 

 

 

 



雷電射擊遊戲之設計與製作 

 

3     ҘεᏢᏢғൔ ePaper(2011ԃ) 

 
 

ಃകಃകಃകಃക ᆣᆣᆣᆣፕፕፕፕ 

ႜႝȐमЎǺRaidenȑࢂВҁ Seibu໒วӧ 1990ԃрޑᕵӛ

ືᔐၯᔍǴѠਔޑжϦљߝࢂႝηǶٰࡕςբࣁᅿຝ

ቻǴж߄Αᅿᜪࠠޑၯᔍ[1]Ƕ 

1.1  ٣ࡺ٣ࡺ٣ࡺ٣ࡺ

2090 ԃǴӦౚᎁډΑँฅрޑѦࢃғڮᡏౣߟޑǶࣁΑჹל

ѦࢃΓǴШࣚᖄӝैєΑӄШࣚޑᆒमࣽᏢৎ໒วрΑȨຬଯޜᏯ

ରᛈ䃕ᐒ嘘ႜႝȩǴҗܭႜႝޑຬଯૈ܄аϷຬଯޑᐒΚ٬ள

ޑ೭ঁШࣚӸࢂܭᏹᕵႜႝǴݤᎯᎭคޑ 2ӜຬЦจᎯᎭ።

ΑӄΓᜪޑ҂ٰǴᎯᎭႜႝрᔐΑǶ 

1.2  سسسس

ႜႝޑၯᔍسᆶ٥ܿ߃ Plan рޑȨ߁ཱུزȩسޑཱུࣁ

ᜪ՟Ǵႜႝᆶ߁ཱུزࢂԐයᔐၯᔍᏤΕȨࣆቸسȩޑж߄բǶ 

1.3 ᏹբБݤᏹբБݤᏹբБݤᏹբБݤ 

ႜႝ٬Ҕ 8БӛའఎڋБӛǴٿᗭࡪᗖڋᔐᆶࣆቸǶ 
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1.4 ЬाݓးЬाݓးЬाݓးЬाݓး 

ၯᔍύᔐပޑۓእᐒပૈமϯݓᏔޑၰڀǴமϯၰڀ

ᒿਔ໔ၸޔᡂඤआᙔΒՅǴӵ݀ӞډᆶҞݓး࣬ӕޑᚑՅё

аගϲݓᏔભǴӞډόӕᚑՅ߾ޑϪඤݓးǴᙔՅࢂ܈आՅԖ

Ζ໘ࢤёаமϯǶ 

1.4.1 Ѓᅟ༸ઍЃᅟ༸ઍЃᅟ༸ઍЃᅟ༸ઍȐȐȐȐههههȑȑȑȑ 

ගϲޑηቸǴᒿભޑ৻БрआՅයးഢǶӛԾᐒ߃

നଯёаӕਔװᔐ 7ঁБӛǴൂวఠΚߚதޑեǴՠࢂӧ߈ຯᚆϐ

Πวޑηቸӵ݀ӄኧڮύёаԋࡐᡋΓޑઇᚯΚǶ 

1.4.2 ႜႜႜႜȐȐȐȐᙔᙔᙔᙔȑȑȑȑ 

ႜѝૈӛԾᐒБวޔጕޑӀ״Ǵભගϲࡕᡂಉу

மװᔐΚǶઇᚯΚ࣬ଯǴՠװࢂᔐጄൎߚதઞǶ 

1.5 ԛाݓးԛाݓးԛाݓးԛाݓး 

໒ۈԾᐒ٠ؒԖးഢԛाݓးǴԶࢂाڗளமϯၰڀωૈ٬

ҔǴԛाݓးޑமϯၰڀΨᒿਔ໔ၸׯᡂय़ޑЎӷǶԛाݓ

းӅёаமϯѤԛǴڗளࡪࡕᔐᗖ൩Ծ٬ҔǶ 

1.5.1 λࠠਡቸλࠠਡቸλࠠਡቸλࠠਡቸȨȨȨȨMȩȐȩȐȩȐȩȐȑȑȑȑ 
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ӛԾᐒБว०Չೲࡋᄌޑ०ቸǴڮύእΓౢғଯઇᚯΚ

 ᔐΚϲǶװጄൎᆶࣆวቸኧǵᛈࡕᛈ॥Ǵભϲϐޑ

1.5.2 ଓᙫ०ቸଓᙫ०ቸଓᙫ०ቸଓᙫ०ቸȨȨȨȨHȩȐȩȐȩȐȩȐᆘᆘᆘᆘȑȑȑȑ 

ӛԾᐒБว৻ޑ०ቸǴԾଓᙫእΓՉװᔐǴઇᚯΚ

ᗨฅեǴՠࢂભගϲࡕวቸኧǵ०ՉೲࡋᆶଓᙫૈΚϲǴ

ёаזೲޑᔐઇεໆᚇങǶ 

1.6  ቸࣆቸࣆቸࣆቸࣆ

ቸኧໆǴനεёаࣆωૈቚуڀளၰڗǴाڋቸԖ٬Ҕԛኧज़ࣆ

ӕਔឫ 7ঁǶว٠ࡕόଭᛈࣆǴՠࢂᛈװޑࣆᔐΚ࣬εǴ

٠ЪѐᛈࣆቹៜጄൎϣޑእቸǶ 

1.7 ႜႝسӈႜႝسӈႜႝسӈႜႝسӈ 

• ႜႝ IIȐ1993ԃȑ 

• ႜႝ DXȐ1994ԃȑ 

• ႜႝ IIIȐ2005ԃȑ 

• ႜႝ IVȐ2007ԃȑ 

1.7.1 ว୧ѳѠว୧ѳѠว୧ѳѠว୧ѳѠ 

ᆶځдεࠠᐒѠၯᔍ࣬ӕǴԖϩձԖ౽ځډдѳѠǴаΠѝӈ

рၨதـϐѳѠǶ 
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1.7.2 ຉᐒހຉᐒހຉᐒހຉᐒހ 

നޑ߃ѳѠǴᜤࡋΨ܌ࢂԖѳѠύനଯޑǶҞኳᔕᏔёаֹऍ

ኳᔕǶ 

1.7.3PlayStation 

1995ԃว୧Ǵᆀࣁ Raiden ProjectǴԏᒵΑႜႝϷႜႝ IIǶ 

1.7.4PC-Engine 

1991ԃว୧ HuCardހҁǴ1992ԃว୧ CD-ROMހҁǴCD-ROM

ࣁҁᆀހ SuperႜႝǶ 

1.Superႜႝ٬Ҕ CD-ROM൞ᡏǴ܌аॣϩКଆ HuCradӳ

ӭǴӢࣁ HuCardڙज़ܭьໆϐज़1990)ڋԃжᏫᡏໆ೯த

όຬၸ 8MB)ǴԶ CD-ROMໆԿϿ 650MBаǶ 

2.SuperႜႝКଆHuCardހҁӭଓуӄཥঁٿޑᜢьǴӧಃΖᜢϐࡕǶ 

3.SuperႜႝᜤࡋКႜႝౣեǶ 

1.7.5SFC  (ຬભҺϺຬભҺϺຬભҺϺຬભҺϺ)ހހހހ

1991 ԃว୧ǴᆀࣁႜႝᇥǴКଆځдѳѠޑ౽ᇽՅӭǶ

Ԗ൳ࡐ။౦ݩރޑǺ 

1.ಃᜢ BOSSᔐ௳ࡕǴᐒᡏமॐ౽Կฝय़ᆄǴԜਔ BOSS

ᔐ௳วޑηቸऩ۳ᐒᡏБӛ౽ǴࡐԖᐒཞѨచڮǶ 

2.ଓᙫ०ቸૈ܄ޑ౦தޑமǴ०ቸೲࡋКଆځдހҁזӭǶ 
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3.ؒ Ԗрۓڰઍ༣Ƕ 
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ಃΒകಃΒകಃΒകಃΒക سࢎᄬسࢎᄬسࢎᄬسࢎᄬ 

ҁᚒЬाӧीᆶᇙբঁബཀϐᗺંତ LED ӷჿᡉҢᏔޑ

ᅿᔐၯᔍǴҁകϩࣁฯᡏࢎᄬᆶ೬ᡏࢎᄬٿБय़Չ၁ಒޑϟ

ಏǶ 

2.1  ฯᡏࢎᄬฯᡏࢎᄬฯᡏࢎᄬฯᡏࢎᄬ 

ҁᚒीϐฯᡏႝၡЬा٬Ҕ(1)AT89S51ǵ(2)74LS138ှዸ

Ꮤǵ(3)ᗺંତ LEDǵ(4)ΎࢤᡉҢᏔǵ(5)LED ᐩǵ(6) A1015GRBJT、

A684R25ܫεᏔǴკ  ᄬკǶࢎҁᚒीϐฯᡏࣁҢ܌2.1

җ 8051༾ڋᏔٰڋ 74LS138ک BJTϐඔϷܫεǴௗډΖ

ԋΖᗺંତǵΎࢤᡉҢᏔǵՈచϷ LED ᐩǶ 
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კ 2.1 ฯᡏࢎᄬკ 

2.1.1 AT89S51 

༾ڋᏔ൩܌עࢂԖфૈٯӵ CPUǵMemoryǵI/O Ǵ่ӝ

ӧӕঁ IC ϣǶ༾ڋᏔЬाϩࣁ 4Տϡǵ8Տϡǵ16Տϡᆶ 32Տ

ϡѤᜪǴ8051ࣁ 8Տϡޑ༾ڋᏔǴ༾ڋᏔᓬᗺǴӵკ ܌2.2

ҢǺ  

(1)եሽ 

(2)ၨλޑำԄዸ 

(3)ё٬Ҕ CᇟقጓǴ໒ว׳ܰ 

(4)ႝၨե 

(5)നଯޑਏૈᆶሽК 
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კ 2.2 8051ௗဌკ 

߄ 2.1 8051ௗဌଛ 

ဌՏ фૈ 

Vss ႝၡௗӦǶ 

Vcc ႝྍᒡΕᆄǴௗ+5V ႝྍǶ 

XTAL1 

XTAL2 

ਔેᒡΕᆄሡௗҡमႝᡏǶ 
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Port0~Potr3 8 ՏϡϐᒡΕϷᒡрߑǶ 

ќѦ Potr3ᗋԖځѬਸҔǴх֖ѦύᘐǵኧᏔ

Ƕ 

P3.0 : RXDՍӈߑᒡΕဌǶ 

P3.1 :TXDՍӈߑᒡΕဌǶ 

P3.2 : Ѧύᘐ  ᒡΕဌǶޑ0

P3.3 : Ѧύᘐ  ᒡΕဌǶޑ1

P3.4 :T0ीኧᏔ  ᒡΕဌǶޑ0

P3.5 :T1ीኧᏔ  ᒡΕဌǶޑ1

P3.6 : ቪΕેݢᒡрဌǶ 

P3.7 : ᠐ݢેڗᒡрဌǶ 

 

 

 

2.1.3 74LS138 ှዸᏔှዸᏔှዸᏔှዸᏔ    

ࣁ74138 3ჹ 8ጕှዸᏔǴᒡΕԖ 3ঁՏ֟ AǵBǵCǴᒡр߾Ԗ

8 ঁՏ֟ Y0~Y7ǴԜѦᗋԖΟঁठૈᒡΕǴG1ǵG2AǵG2BǴG1ࣁ

ᒡΕଯ(High)ठૈǴG2AǵG2B߾ᒡΕե(Low)ठૈǶკ ௗځࣁ2.3

ဌკǴ߄  Ƕ߄ॶځࣁ߾2.2
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კ 2.3 74LS138ௗဌკ 

 

 

 

 

 

߄ 2.2 74SL138ॶ߄ 

Input Output 

G2A G2A G2B A B C Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 

1 X X X X X 1 1 1 1 1 1 1 1 

X 1 X X X X 1 1 1 1 1 1 1 1 
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X X 1 X X X 1 1 1 1 1 1 1 1 

0 0 1 0 0 0 0 1 1 1 1 1 1 1 

0 0 1 0 0 1 1 0 1 1 1 1 1 1 

0 0 1 0 1 0 1 1 0 1 1 1 1 1 

0 0 1 0 1 1 1 1 1 0 1 1 1 1 

0 0 1 1 0 0 1 1 1 1 0 1 1 1 

0 0 1 1 0 1 1 1 1 1 1 0 1 1 

0 0 1 1 1 0 1 1 1 1 1 1 0 1 

0 0 1 1 1 1 1 1 1 1 1 1 1 0 

2.1.3 ᗺંତᗺંତᗺંତᗺંତ LED 

ஒॊ LED ᐩಔԋኳಔǴҁᚒаΖ४Ζᗺંତ LED ֹٰԋǴ

ӵკ  ҢǶ܌2.4

 

კ 2.4 8X8ᗺંତ LED 

2.1.4 ΎࢤᡉҢᏔΎࢤᡉҢᏔΎࢤᡉҢᏔΎࢤᡉҢᏔ 

ஒॊ LED ᐩಔԋኳಔǴҁᚒаཱུΎࢤᡉҢᏔֹٰԋǴӵ

კ 2.5Ϸ  ҢǶ܌2.6
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კ 2.5 ΎࢤᡉҢᏔ 

U13

7-segmany

b12fa3

0gchde

 

კ 2.6 ΎࢤᡉҢᏔኳಔௗဌკ 

2.1.5 LED ᐩᐩᐩᐩ 

 ǶߥǵᡏᑈλǴၨᕉࡋߝԖեႝǵଯڀ

2.1.6 A1015GRBJT     εᏔܫεᏔܫεᏔܫεᏔܫ

ᡏႝࣁ  PNPǴΠკ ѦࠠკǴკځࣁ2.7  ၡ಄ဦǶႝࣁ2.8

    

კ 2.7Ѧࠠკ          კ 2.8ႝၡ಄ဦ 

2.2  ೬ᡏࢎᄬ೬ᡏࢎᄬ೬ᡏࢎᄬ೬ᡏࢎᄬ 
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ҁᚒीϐ೬ᡏࢬำϩ(1)ࣁ໒ᐒฝय़Ϸ(2)ЬำԄǶ 

2.2.1 ໒ᐒฝय़໒ᐒฝय़໒ᐒฝय़໒ᐒฝय़ 

аΖ४Ζᗺંତ LED ٰᡉҢȬتߓӳࡇȭϐҬඹฝǶ 

2.2.2 ЬำԄЬำԄЬำԄЬำԄ 

ႝྍ໒௴ਔǴΕ໒ᐒฝǴވࡑৎࡪΠวᗖǴࡪΠࡕջ

ΕᏫᡏۈ߃ϯǴௗำԄ໒ۈᒿᐒౢғပምᛖނΨ൩ࢂእᐒǴௗ

٬እᐒပǴаϷวϐ०ቸϲǶղᘐวϐ०ቸࢂցᔐပእ

ᐒǴ߾ࢂእᐒ྄ྐ٠ղᘐளϩǴց߾እᐒᝩុ٠ղᘐࢂցཞՈǶ

ղᘐࢂցғڮॶࣁ႟Ǵࣁ႟߾ᡉҢၯᔍ่״ϐฝय़Ǵόࣁ႟߾ᡉҢډ

Ζ४ΖᗺંତǶୀෳࢂցࡪΠ່ࡪǴ່ࡪхࡴ०ᐒѓ౽ǵ०ᐒѰ౽ǵ

०ቸวǵኩଶǴऩވৎࡪΠ०ᐒѓ౽່ࡪǴ߾ำԄΕ०ᐒѓ౽ϐ

ୋำԄǴӕኬऩވৎࡪΠ०ᐒѰ౽່ࡪǴ߾ำԄΕ०ᐒѰ౽ϐୋำ

ԄǴऩވৎࡪΠ०ቸว່ࡪǴ߾ำԄΕ०ቸวϐୋำԄǴऩވ

ৎࡪΠኩଶ່ࡪǴ߾ำԄΕኩଶୋำԄǶऩވৎࡪΠε๊ܕࡪ

່ǴำԄӃղᘐࢂ߄ցၲډाǴӵ݀ۘ҂ၲډǴ߾όΕ

ε๊ܕୋำԄǴऩςၲډǴ߾ӃԌନ߄Ǵ٠Εε๊ܕୋำ

ԄǶӕኬǴऩވৎࡪΠε๊ܕΒ܈ε๊ܕΟ່ࡪǴำԄΨᒥൻε๊

ୋำԄǴௗځցૈΕࢂΟܕε๊܈Βܕղᘐεٰ๊ݤղᘐБޑܕ
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߾ӣډᒿᐒౢғပނϐำԄǴख़ፄаϐղᘐբǴკ Ң܌2.9

 ำკǶࢬҁᚒϐЬำԄࣁ

 



雷電射擊遊戲之設計與製作 

 

17     ҘεᏢᏢғൔ ePaper(2011ԃ) 

 
 

კ 2.9 ЬำԄࢬำკ 

ಃΟകಃΟകಃΟകಃΟക سфૈسфૈسфૈسфૈ 

ҁᚒЬाӧीᆶᇙբঁڀബཀϐᗺંତ LED ӷჿᡉҢᏔ

 ЬाфૈԖǺځᔐၯᔍǴޑ

1. ૈໆచǺҗ 10ᗭ LED ᐩಔԋǴᔐύҞᕇளૈໆǴಕᑈۓำ                           

 Ҟόӧૈໆచޑᔐύ܌рٰਔǴܫញܕǶ๊ܕё٬р๊ࡋ   

   Ƕ 

Ǻሡܕ๊ .2 3ᗭ LED ᐩૈޑໆǶ 

ΒǺሡܕ๊ .3 6ᗭ LED ᐩૈޑໆǶ  

ΟǺሡܕ๊ .4 10ᗭ LED ᐩૈޑໆǶ 

5. ՈచǺ०ᐒምᛖނ࿘ډਔǴՈచϐ LED ᅝྐ 

6. ҞीኧᏔǺҗΎࢤᡉҢᏔಔԋǴᡉҢςᔐύኧҞǶ 

7. PULSEǺኩଶфૈǴӧኩଶύᗋԖ߇ӣၯᔍᒧൂޑ໘ᒧǶ 
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ಃѤകಃѤകಃѤകಃѤക ჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴ 

ҁᚒीᆶᇙբঁബཀϐᗺંତ LED ӷჿᡉҢᏔٰीޑ

ᅿᔐၯᔍǴځჴᡏკӵკ ҢǴ࣬܌4.1 ᜢϐ Layoutკፎୖ᎙ߕᒵǶ 
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კ 4.1ჴᡏკ 

4.1.1  ᏹբᇥܴᏹբᇥܴᏹբᇥܴᏹբᇥܴ 

1. ௗႝྍǴᡉҢ໒ᐒฝय़ǴҗȨتߓȩکȨӳࡇȩঁٿฝय़Ҭϕ

ᡉҢǴވࡑৎࡪΠȨว່ȩǴΕၯᔍǴӵკ 4.2(a)Ϸ 4.2(b)

 ҢǶ܌
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კ 4.2(a)໒ᐒฝय़კȐȑ 
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კ 4.2(b) ໒ᐒฝय़კȐΒȑ 
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ΠวᗖǴᡉҢၯᔍฝय़Ǵӵკࡪ .2  ҢǶ܌4.3

 

კ 4.3 ၯᔍฝय़კ 
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ΠวᗖǴᡉҢ०ቸวǴӵკࡪ .3  ҢǶ܌4.4
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კ 4.4 ०ቸวฝय़კ 
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ΠѰ౽ᗖǴᡉҢ०ᐒѰ౽ฝय़Ǵӵკࡪ .4  ҢǶ܌4.5
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კ 4.5०ᐒѰ౽ฝय़კ 

Πѓ౽ᗖǴᡉҢ०ᐒѓ౽ฝय़Ǵӵკࡪ .5  ҢǶ܌4.6
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კ 4.6०ᐒѓ౽ฝय़კ 
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ΠኩଶᗖǴᡉҢኩଶฝय़Ǵӵკࡪ .6  ҢǶ܌4.7

 

კ 4.7ኩଶฝय़კ 
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7. ०ቸྐእᐒਔǴᡉҢૈໆచฝय़Ǵӵკ  ҢǶ܌4.8

 

კ 4.8 ૈໆచฝय़კ 
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8. ०ቸྐእᐒਔǴᡉҢϩኧฝय़Ǵӵკ  ҢǶ܌4.9

 

კ 4.9 ϩኧฝय़კ 

 

9. ૈໆచಕᑈΟਔǴᡉҢε๊ܕǺȬΟف०ቸȭฝय़Ǵӵკ

 ҢǶ܌4.10
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კ 4.10 ε๊ܕǺȬΟف०ቸȭ 

10. ૈໆచಕᑈϤਔǴᡉҢε๊ܕΒǺȬਔ໔ଶЗسӈȭฝय़Ǵ

ӵკ  ҢǶ܌4.11
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კ 4.11 ε๊ܕΒǺȬਔ໔ଶЗسӈȭ 
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11. ૈໆచಕᑈΖਔǴᡉҢε๊ܕΟǺȬتߓ०ቸȭฝय़Ǵӵკ

 ҢǶ܌4.12

 



雷電射擊遊戲之設計與製作 

 

34     ҘεᏢᏢғൔ ePaper(2011ԃ) 

 
 

კ 4.12 ε๊ܕΟǺȬتߓ०ቸȭ 

12. ၯᔍ่״ਔǴᡉҢၯᔍ่״ฝय़Ǵӵკ  ҢǶ܌4.13
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კ 4.13 ၯᔍ่״ฝय़კ 
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4.1.2  ୷ҁڋфૈ୷ҁڋфૈ୷ҁڋфૈ୷ҁڋфૈ 

Ȑ1ȑࡪᗖԄᏹբ 

  ɀڋБӛǺȬѰȭǵȬѓȭǶ 

  ɀװᔐࡪᗖǺȬวȭǵȬΟف०ቸȭǵȬਔ໔ଶЗسӈȭǵȬߓҜ 

  ०ቸᆶံՈኳԄȭǶ 

  ɀၯᔍኩଶǺȬPAUSEȭǶ 

  ɀख़ཥၯᔍǺȬRESTARTȭǶ 

Ȑ2ȑᡏགԄᏹբ 

०ᐒѰѓډջёၲ݈ڋნǴӢԜѰѓ௹ځΕيৎވΑᡣࣁ  

౽Ƕ 

Ȑ3ȑኩଶ PAUSEǺ 

  ၯᔍՉύёаࡪΠኩଶᗖଶЗၯᔍǶ 

Ȑ4ȑख़ RESTART: 

  ၯᔍՉύёаࡪΠख़ᗖख़ၯᔍǶ 

Ȑ5ȑϩኧीᆉБԄ 

  ०ቸѺΠঁእᐒਔǴᕇளΜϩǶ 

Ȑ6ȑՈచղᘐБԄ 

  ࢎእᐒँઇךБٛጕǴ߾ՈచԌନǶ 
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Ȑ7ȑीᆉБԄ 

  ०ቸѺΠঁእᐒਔǴᕇளૈໆᐩǶ 

Ȑ8ȑε๊ܕǺΟف०ቸ 

ૈໆᐩಕᑈΟȐаȑǴջёࡪΠȬΟف०ቸᗖȭǴวΟ

 ०ቸǶف

Ȑ9ȑε๊ܕΒǺਔ໔ଶЗسӈ 

ૈໆᐩಕᑈϤ(а)ǴջёࡪΠȬਔ໔ଶЗسӈᗖȭǴእᐒ

ଶЗǴךБ०ᐒё౽Ϸว०ቸǶ 

Ȑ10ȑε๊ܕΟǺتߓ०ቸᆶံՈኳԄ 

ૈໆᐩಕᑈΖȐӄᅈȑǴջёࡪΠȬتߓ०ቸᗖȭǴջёஒ

እᐒӄྐǴ٠ஒՈచӄံᅈǶ 

Ȑ11ȑၯᔍѨ௳ฝय़ 

   рၯᔍѨ௳ฝय़ǴҗঁਔដᆶঁΓ܌ಔԋǶ 

4.2   ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ 

1. ௗΠႝྍࡕǴس҅தၮբǴ໒ᐒฝᡉҢǶ 

2. ०ᐒѰ౽ǵѓ౽ǵኩଶǴϩኧǵՈచᆶسǴε๊ܕԄǴၯ

ᔍѨ௳ฝय़Ǵࣣᆶךॺ܌ᄬགྷޑБԄၮբǶ 
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ಃϖകಃϖകಃϖകಃϖക ่ፕᆶፕ่ፕᆶፕ่ፕᆶፕ่ፕᆶፕ 

ҁᚒीᆶᇙբঁബཀϐᗺંତ LED ӷჿᡉҢᏔٰीޑ

ᅿᔐၯᔍǴаΠ่ࢂፕǶ 

 БӛׯБӛׯБӛׯБӛׯ  5.1

 Ζ४ΖᗺંତᡂεǶע .1

2. уΕᡏགวࡪᗖǶ 

3. ஒ०ᐒϷ०ቸϐᚑՅᆶእᐒԖ܌ϩǴճҔᚈՅ LED ᗺંତֹٰ     

ԋǶ 

4. ёቚуᚃᜢኳԄǴ٠ቚуᜤࡋǶ 

 Ƕࡋ௵ᡫޑԋύᘐቚуၯᔍׯϩ່ࡪୀෳע .5

6. ஒ०ᐒރᡂԋ T ӷǴވ٬ৎ׳ӳϩᒣǶ 

7. ीእᐒΨёаว०ቸǶ 

8. ी៥ЦϐᜢьǴቚуࡷᏯ܄Ƕ 

5.2  ፕፕፕፕ 

চҁ໒ۈ०ᐒϷวޑ०ቸགྷीԋࣁआՅǴᆶእᐒᆘՅԖ܌

ձǴόၸ໒ۈඔጕؒԖϩଛٗډሶӭచǴԶЪεठႝၡςௗֹ
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ԋǴӵ݀ाׯԋआՅǴߚࢂதεޑπำǴ܌аѝӳڗԜགྷݤǴӵ

݀ΠԛԖᏢۂᇙբԜᚒҞǴ࣬ߞёаරӛ೭ঁҞѐวܴǶ 

ಃϤകಃϤകಃϤകಃϤക ಔπբჄϩಔπբჄϩಔπբჄϩಔπբჄϩ 

ಔۉӜಔۉӜಔۉӜಔۉӜ πբϩଛπբϩଛπբϩଛπբϩଛ 

ᄃᡉঢ় ቪำԄǵբൔکᔠᒱᇤǶ 

ෞےউ ቪำԄǵฝႝၡკکᔠᒱᇤǶ 

Цဃӹ ቪำԄǵᔠᒱᇤǵ݈ࢱηǶ 

 ᒱᇤǶቪำԄǵLAYOUTǵౌௗǵᔠ تࡏ݅

ഋҥጎ ฝႝၡკǵLAYOUTǵ݈ࢱηǵᢕϾǵౌௗǵྣ࣬Ƕ 
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ಃΎകಃΎകಃΎകಃΎക πբВᇞπբВᇞπբВᇞπբВᇞ 

4Д 27ဦ 4Д 28ဦ 4Д 29ဦ 4Д 30ဦ 

 ำԄᡄᒠዴҥ ۈำԄኗቪ໒ ۓ،фૈس
 

5Д 1ဦ 5Д 2ဦ 5Д 3ဦ 5Д 4ဦ 

 ϡҹ ႝၡკᚉࠠԋ ਜय़ၗᇙբ ਜय़ၗᇙբۓ،߃

5Д 5ဦ 5Д 6ဦ 5Д 7ဦ 5Д 8ဦ 

ਜय़ၗᇙբ ਜय़ၗᇙբ ਜय़ၗᇙբ ਜय़ၗᇙբ 

5Д 9ဦ 5Д 10ဦ 5Д 11ဦ 5Д 12ဦ 

ਜय़ၗᇙբ ਜय़ၗᇙբ ਜय़ၗᇙբ ਜय़ၗᇙբ 

5Д 13ဦ 5Д 14ဦ 5Д 15ဦ 5Д 16ဦ 

 ำკԋ ႝၡკֹԋ ำԄኗቪ ำԄኗቪࢬس

5Д 17ဦ 5Д 18ဦ 5Д 19ဦ 5Д 20ဦ 

ำԄኗቪ ำԄኗቪ ำԄኗቪ ำԄኗቪ 

5Д 21ဦ 5Д 22ဦ 5Д 23ဦ 5Д 24ဦ 

ำԄኗቪ ำԄኗቪֹԋ ำԄନᒱ ำԄନᒱ 
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5Д 25ဦ 5Д 26ဦ 5Д 27ဦ 5Д 28ဦ 

ำԄନᒱ ำԄନᒱ ำԄନᒱ PCB݈

LAYOUT 

5Д 29ဦ 5Д 30ဦ 5Д 31ဦ 6Д 1ဦ 

PCB݈թጕ 

ᇙբֹԋ 

 η݈ࢱ

ᢕϾ 

ᢕϾ 
 

6Д 2ဦ 6Д 3ဦ 6Д 4ဦ 6Д 5ဦ 

ౌௗ ౌௗ ౌௗ ႝၡନᒱ 

6Д 6ဦ 6Д 7ဦ 6Д 8ဦ 6Д 9ဦ 

PCBֹ݈ԋ ำԄঅׯ ำԄঅׯ ำԄঅׯ 

6Д 10ဦ 6Д 11ဦ 6Д 12ဦ 6Д 13ဦ 

ำԄঅׯ ำԄঅׯ നࡕዴᇡ ҅Ԅว߄ᚒ 
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 ಃΖകಃΖകಃΖകಃΖക ಔЈளಔЈளಔЈளಔЈள 

ᄃᡉঢ়ᄃᡉঢ়ᄃᡉঢ়ᄃᡉঢ়ǺǺǺǺ೭ԛޑය҃ᚒπำ࣬εǴόाӃीӳฯᡏႝၡǴ

གྷӳำԄࢎᄬǴسфૈǴаϷനޑࡕ LAYOUTǵᢕϾǵౌௗǴ

໒ۈၶ֚ޑډᜤࢂฯᡏႝၡޑीǴ२ӃӃϩଛ 8051ൂТޑဌ

ՏǴҗܭဌՏኧҞԖज़ǴԶখӳӧඔᆄǴଛӝ 74138ှዸᏔǴёа

࣪ΠόϿޑဌՏǴीӳႝၡࡕǴ໒ۈΕำԄϩǴ໒ۈӃჄۓ

ำԄᏫᡏՏǴჄֹϐࡕ໒ۈགྷࢬำკǴำԄϩӧᒿᐒኧౢғ

дඔᡉҢǴஒ०ቸϲаϷእځǴࡕǴԖᗺьᜢǴόၸլܺၸࢤٗ

ᐒफ़ပޑזࡐ൩ֹԋǴٰࡕԖ٤λୢᚒǴΨࢂҗᏢޑߏନᒱωפ

ωεठֹԋǴௗӧዴᇡֹႝࡨΟঁᘶٿΑᒱᇤǴำԄϩεཷډ

ၡคঅࡕׯǴॄ ೢ LAYOUT ಔΑٿϺޑਔ໔ႝעၡკ LAY ֹ

ԋǴௗ݈ࢱηǵᢕϾаϷౌௗΨሡाόϿਔ໔ֹٰԋǴӧ೭ය໔Ǵ

ቪำԄਔεৎϕ࣬ӝբǴஒঁΓޑགྷݤӝଆٰǴቪଆำԄޑೲࡋ

ֹޑзǴٰࡰޑ௲ၸځՉǴၮҔޑǴԶΨখӳଛӝ҅ፐז׳

ԋԾρགྷाֹԋޑբǴ࣬ჹޑΨளࡐډӭԋ൩གǴΨᏢ׳ډӭǴа

Ϸი໗ӝբǶ 
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ෞےউෞےউෞےউෞےউǺǺǺǺࡐଯᑫૈӧ೭ᏢයԖ೭ঁᐒᙖҗᇙբ೭ঁᚒǴᡣԾρ׳

Ԗࢲӧ೭ঁШޑགǶа۳ךᕴࢂѝեܭԾρ҅ૈΚޑπբǵ

όགྷӄΚаॅǴջ٬ΑΨ۳۳Ӣ܂্ࣁѨ௳Ǵ൩ӧҞջஒၲԋ

څᒧܫకǶᗨฅޕךၰ٣٠ؒԖךགྷٗޑሶᕪǴՠ೭ΨᡣԾρ
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