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ᄔाᄔाᄔाᄔा 

ҁЎЬाӧ೛ीᆶᇙբ΋ঁڀᗺંତ LED ӷჿᡉҢᏔϐബཀႜ

ႝ৔ᔐၯᔍᐒǴسځ಍ฯᡏࢎᄬЬाхࡴ΋ᗭ AT89S52༾ೀ౛௓ڋ

Ꮤǵᗺંତ LED ӷჿᡉҢᏔǵ΋ᗭ഍ཱུΎࢤᡉҢᏔٰᡉҢϩኧǵќ

Ѧ΋ᗭ LED ᐩаᡉҢၯᔍфૈϐૈໆϷՈໆǴаϷНሌ໒ᜢٰ௓ڋ

Бӛډ٠ၲᡏགਏ݀Ƕ೬ᡏ߾ᙖҗ Keil C ໒ว೬ᡏǴճҔ༾௓ڋᏔ௓

фૈٰ੃ྐእܕӭᅿε๊ܫࡼǴ٠ёڋѦ೽ύᘐǴаᕇள৔ᔐϐ௓ڋ

ᐒǶ 

 

ᜢᗖӷǺႜႝ৔ᔐ 

 
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 
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ಃ΋കಃ΋കಃ΋കಃ΋ക ᆣᆣᆣᆣፕፕፕፕ 

ႜႝȐमЎǺRaidenȑࢂВҁ Seibu໒วӧ 1990ԃ௢рޑᕵӛ௔

ື৔ᔐၯᔍǴѠ᡼྽ਔޑж౛Ϧљߝࢂ๮ႝηǶٰࡕς࿶բࣁ΋ᅿຝ

ቻǴж߄Α΋ᅿᜪࠠޑၯᔍ[1]Ƕ 

1.1  ٣ࡺ٣ࡺ٣ࡺ٣ࡺ

2090 ԃǴӦౚᎁډΑँฅр౜ޑѦࢃғڮᡏౣߟޑǶࣁΑჹל

ѦࢃΓǴШࣚᖄӝैє໣ΑӄШࣚޑᆒमࣽᏢৎ໒วрΑȨຬଯޜᏯ

ରᛈ䃕ᐒ嘘ႜႝȩǴҗܭႜႝޑຬଯૈ܄аϷຬଯޑᐒ୏Κ٬ள΋૓

ޑ೭ঁШࣚ΢໻ӸࢂܭᏹᕵႜႝǴݤᎯᎭ঩คޑ 2ӜຬЦจᎯᎭ঩።

΢ΑӄΓᜪޑ҂ٰǴᎯᎭ๱ႜႝрᔐΑǶ 

1.2  ಍س಍س಍س಍س

ႜႝޑၯᔍس಍ᆶ྽٥ܿ߃ Plan ௢рޑȨ߁ཱུزȩسޑ಍ཱུࣁ

ᜪ՟Ǵႜႝᆶ߁ཱུز೿ࢂԐය৔ᔐၯᔍᏤΕȨࣆቸس಍ȩޑж߄բǶ 

1.3 ᏹբБݤᏹբБݤᏹբБݤᏹբБݤ 

ႜႝ٬Ҕ 8Бӛའఎ௓ڋБӛǴٿᗭࡪᗖ௓ڋ৔ᔐᆶࣆቸǶ 
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1.4 ЬाݓးЬाݓးЬाݓးЬाݓး 

ၯᔍύᔐပ੝ޑۓእᐒ཮௞ပૈ୼மϯݓᏔޑၰڀǴமϯၰڀ཮

ᒿ๱ਔ໔࿶ၸ΋ޔᡂඤआᙔΒՅǴӵ݀ӞډᆶҞݓ߻း࣬ӕޑᚑՅё

аගϲݓᏔ฻ભǴӞډόӕᚑՅ߾ޑ཮ϪඤݓးǴᙔՅࢂ܈आՅ೿Ԗ

Ζ໘ࢤёаமϯǶ 

1.4.1 Ѓᅟ༸ઍЃᅟ༸ઍЃᅟ༸ઍЃᅟ༸ઍȐȐȐȐههههȑȑȑȑ 

ගϲޑηቸǴᒿ๱฻ભޑ׎৻Б৔рआՅ߻යးഢǶ཮ӛԾᐒ߃

നଯёаӕਔװᔐ 7ঁБӛǴൂวఠ໾ΚߚதޑեǴՠࢂӧ߈ຯᚆϐ

Πว৔ޑηቸӵ݀ӄኧڮύёа೷ԋࡐᡋΓޑઇᚯΚǶ 

1.4.2 ႜ৔ႜ৔ႜ৔ႜ৔ȐȐȐȐᙔᙔᙔᙔȑȑȑȑ 

ႜ৔ѝૈӛԾᐒ߻Бว৔ޔጕ߻຾ޑӀ״Ǵ฻ભගϲࡕ཮ᡂಉу

மװᔐΚǶઇᚯΚ࣬྽ଯǴՠװࢂᔐጄൎߚத੟ઞǶ 

1.5 ԛाݓးԛाݓးԛाݓးԛाݓး 

΋໒ۈԾᐒ٠ؒԖးഢԛाݓးǴԶࢂाڗளமϯၰڀωૈ٬

ҔǴԛाݓးޑமϯၰڀΨ཮ᒿ๱ਔ໔࿶ၸׯᡂ΢य़ޑЎӷǶԛाݓ

း΋ӅёаமϯѤԛǴڗளࡪࡕ৔ᔐᗖ൩཮Ծ୏٬ҔǶ 

1.5.1 λࠠਡቸλࠠਡቸλࠠਡቸλࠠਡቸȨȨȨȨMȩȐȩȐȩȐȩȐ໳໳໳໳ȑȑȑȑ 
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ӛԾᐒ߻Бว৔०Չೲࡋ጗ᄌޑ०ቸǴڮύእΓ཮ౢғଯઇᚯΚ

 ᔐΚ೿཮΢ϲǶװጄൎᆶࣆว৔ቸኧǵᛈࡕᛈ॥Ǵ฻ભ΢ϲϐޑ

1.5.2 ଓᙫ०ቸଓᙫ०ቸଓᙫ०ቸଓᙫ०ቸȨȨȨȨHȩȐȩȐȩȐȩȐᆘᆘᆘᆘȑȑȑȑ 

ӛԾᐒ߻Бว৔৻ޑ׎०ቸǴ཮Ծ୏ଓᙫእΓ຾ՉװᔐǴઇᚯΚ

ᗨฅեǴՠࢂ฻ભගϲࡕว৔ቸኧǵ०ՉೲࡋᆶଓᙫૈΚ೿཮΢ϲǴ

ёаזೲޑᔐઇεໆᚇങǶ 

1.6  ቸࣆቸࣆቸࣆቸࣆ

ቸኧໆǴനεёаࣆωૈቚуڀளၰڗǴाڋቸԖ٬Ҕԛኧज़ࣆ

ӕਔឫ஥ 7ঁǶว৔٠ࡕό཮ଭ΢ᛈࣆǴՠࢂᛈװޑࣆᔐΚ࣬྽εǴ

٠Ъ཮੃ѐᛈࣆቹៜጄൎϣޑእቸǶ 

1.7 ႜႝسӈႜႝسӈႜႝسӈႜႝسӈ 

• ႜႝ IIȐ1993ԃȑ 

• ႜႝ DXȐ1994ԃȑ 

• ႜႝ IIIȐ2005ԃȑ 

• ႜႝ IVȐ2007ԃȑ 

1.7.1 ว୧ѳѠว୧ѳѠว୧ѳѠว୧ѳѠ 

ᆶځдεࠠᐒѠၯᔍ࣬ӕǴԖϩձԖ౽෌ځډдѳѠǴаΠѝӈ

рၨதـϐѳѠǶ 
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1.7.2 ຉᐒހຉᐒހຉᐒހຉᐒހ 

നޑ߃ѳѠǴᜤࡋΨ܌ࢂԖѳѠύനଯޑǶҞ߻ኳᔕᏔёаֹऍ

ኳᔕǶ 

1.7.3PlayStation 

1995ԃว୧Ǵᆀࣁ Raiden ProjectǴԏᒵΑႜႝϷႜႝ IIǶ 

1.7.4PC-Engine 

1991ԃว୧ HuCardހҁǴ1992ԃว୧ CD-ROMހҁǴCD-ROM

ࣁҁᆀހ SuperႜႝǶ 

1.Superႜႝ٬Ҕ CD-ROM൞ᡏǴ܌аॣ኷೽ϩКଆ HuCradӳ΢೚

ӭǴӢࣁ HuCardڙज़ܭь஥৒ໆϐज़1990)ڋԃж૶Ꮻᡏ৒ໆ೯த

όຬၸ 8MB)ǴԶ CD-ROM৒ໆԿϿ 650MBа΢Ƕ 

2.SuperႜႝКଆHuCardހҁӭଓуӄཥঁٿޑᜢьǴӧಃΖᜢϐࡕǶ 

3.SuperႜႝᜤࡋКႜႝౣեǶ 

1.7.5SFC  (ຬભҺϺ୸ຬભҺϺ୸ຬભҺϺ୸ຬભҺϺ୸)ހހހހ

1991 ԃว୧Ǵᆀࣁႜႝ᣶ᇥǴКଆځдѳѠޑ౽෌ᇽՅ೚ӭǶ

Ԗ൳໨ࡐ။౦ݩރޑǺ 

1.ಃ΋ᜢ BOSS೏ᔐ௳ࡕǴᐒᡏ཮மॐ౽୏Կฝय़߻ᆄǴԜਔ BOSS

೏ᔐ௳߻ว৔ޑηቸऩ۳ᐒᡏБӛ౽୏ǴࡐԖᐒ౗ཞѨ΋చڮǶ 

2.ଓᙫ०ቸૈ܄ޑ౦தޑமǴ०ቸೲࡋКଆځдހҁז΢೚ӭǶ 
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3.ؒ Ԗр౜ۓڰઍ༣Ƕ 
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ಃΒകಃΒകಃΒകಃΒക س಍ࢎᄬس಍ࢎᄬس಍ࢎᄬس಍ࢎᄬ 

ҁ஑ᚒЬाӧ೛ीᆶᇙբ΋ঁബཀϐᗺંତ LED ӷჿᡉҢᏔޑ

΋ᅿ৔ᔐၯᔍǴҁക࿯ϩࣁฯᡏࢎᄬᆶ೬ᡏࢎᄬٿБय़຾Չ၁ಒޑϟ

ಏǶ 

2.1  ฯᡏࢎᄬฯᡏࢎᄬฯᡏࢎᄬฯᡏࢎᄬ 

ҁ஑ᚒ೛ीϐฯᡏႝၡЬा٬Ҕ(1)AT89S51ǵ(2)74LS138ှዸ

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

A684R25ܫεᏔǴკ  ᄬკǶࢎҁ஑ᚒ೛ीϐฯᡏࣁҢ܌2.1

җ 8051༾௓ڋᏔٰ௓ڋ 74LS138ک BJTϐ௟ඔϷܫεǴௗډΖ

ԋΖᗺંତǵΎࢤᡉҢᏔǵՈచϷ LED ᐩǶ 
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კ 2.1 ฯᡏࢎᄬკ 

2.1.1 AT89S51 

༾௓ڋᏔ൩܌עࢂԖфૈٯӵ CPUǵMemoryǵI/O ฻฻Ǵ่ӝ

ӧӕ΋ঁ IC ϣǶ༾௓ڋᏔЬाϩࣁ 4Տϡǵ8Տϡǵ16Տϡᆶ 32Տ

ϡ฻ѤᜪǴ8051ࣁ΋ 8Տϡޑ༾௓ڋᏔǴ༾௓ڋᏔᓬᗺǴӵკ ܌2.2

ҢǺ  

(1)եሽ 

(2)ၨλޑำԄዸ 

(3)ё٬Ҕ Cᇟقጓ᝿Ǵ໒ว׳৒ܰ 

(4)઻ႝၨե 

(5)നଯޑਏૈᆶሽ਱К 
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კ 2.2 8051ௗဌკ 

߄ 2.1 8051ௗဌଛ࿼ 

ဌՏ фૈ 

Vss ႝၡௗӦǶ 

Vcc ႝྍᒡΕᆄǴௗ+5V ႝྍǶ 

XTAL1 

XTAL2 

ਔેᒡΕᆄሡௗ΢ҡमႝ඲ᡏǶ 
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Port0~Potr3 8 ՏϡϐᒡΕϷᒡрߑǶ 

ќѦ Potr3ᗋԖځѬ੝ਸҔ೼Ǵх֖Ѧ೽ύᘐǵ૶ኧᏔ

฻Ƕ 

P3.0 : RXDՍӈߑᒡΕဌǶ 

P3.1 :TXDՍӈߑᒡΕဌǶ 

P3.2 : Ѧ೽ύᘐ  ᒡΕဌǶޑ0

P3.3 : Ѧ೽ύᘐ  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  Ƕ߄੿ॶځࣁ߾2.2
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კ 2.3 74LS138ௗဌკ 

 

 

 

 

 

߄ 2.2 74SL138੿ॶ߄ 

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 

ஒ΢ॊ LED ᐩಔԋኳಔǴҁ஑ᚒаΖ४Ζᗺંତ LED ֹٰԋǴ

ӵკ  ҢǶ܌2.4

 

კ 2.4 8X8ᗺંତ LED 

2.1.4 ΎࢤᡉҢᏔΎࢤᡉҢᏔΎࢤᡉҢᏔΎࢤᡉҢᏔ 

ஒ΢ॊ LED ᐩಔԋኳಔǴҁ஑ᚒа഍ཱུΎࢤᡉҢᏔֹٰԋǴӵ

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 

 ǶߥǵᡏᑈλǴၨᕉࡋߝԖե઻ႝǵଯڀ

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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ҁ஑ᚒ೛ीϐ೬ᡏࢬำϩ(1)ࣁ໒ᐒฝय़Ϸ(2)ЬำԄǶ 

2.2.1 ໒ᐒฝय़໒ᐒฝय़໒ᐒฝय़໒ᐒฝय़ 

аΖ४Ζᗺંତ LED ٰᡉҢȬتߓӳࡇȭϐҬඹ୏ฝǶ 

2.2.2 ЬำԄЬำԄЬำԄЬำԄ 

ႝྍ໒௴ਔǴ຾Ε໒ᐒ୏ฝǴ฻ވࡑৎࡪΠว৔ᗖǴࡪΠࡕջ຾

Ε૶Ꮻᡏۈ߃ϯǴௗ๱ำԄ໒ۈᒿᐒౢғ௞ပምᛖނΨ൩ࢂእᐒǴௗ

๱٬እᐒ௞ပǴаϷว৔ϐ०ቸ΢ϲǶղᘐว৔ϐ०ቸࢂցᔐပእ

ᐒǴ߾ࢂእᐒ྄ྐ٠ղᘐளϩǴց߾እᐒᝩុ߻຾٠ղᘐࢂցཞՈǶ

ղᘐࢂցғڮॶࣁ႟Ǵࣁ႟߾ᡉҢၯᔍ่״ϐฝय़Ǵόࣁ႟߾ᡉҢډ

Ζ४ΖᗺંତǶୀෳࢂցࡪΠ່ࡪǴ່ࡪхࡴ०ᐒѓ౽ǵ०ᐒѰ౽ǵ

०ቸว৔ǵኩଶǴऩވৎࡪΠ०ᐒѓ౽່ࡪǴ߾ำԄ຾Ε०ᐒѓ౽ϐ

ୋำԄǴӕኬऩވৎࡪΠ०ᐒѰ౽່ࡪǴ߾ำԄ຾Ε०ᐒѰ౽ϐୋำ

ԄǴऩވৎࡪΠ०ቸว৔່ࡪǴ߾ำԄ຾Ε०ቸว৔ϐୋำԄǴऩވ

ৎࡪΠኩଶ່ࡪǴ߾ำԄ຾ΕኩଶୋำԄǶऩވৎࡪΠε๊ܕ΋ࡪ

່ǴำԄ཮Ӄղᘐ໣਻ࢂ߄ցၲډा؃Ǵӵ݀ۘ҂ၲډǴ߾ό཮຾Ε

ε๊ܕ΋ୋำԄǴऩςၲډǴ߾ӃԌନ໣਻߄Ǵ٠຾Εε๊ܕ΋ୋำ

ԄǶӕኬǴऩވৎࡪΠε๊ܕΒ܈ε๊ܕΟ່ࡪǴำԄΨ཮ᒥൻε๊

ୋำԄǴௗځցૈ຾ΕࢂΟܕε๊܈Βܕղᘐεٰ๊ݤղᘐБޑ΋ܕ
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๱߾ӣډᒿᐒౢғ௞ပނϐำԄǴख़ፄа΢ϐղᘐ୏բǴკ Ң܌2.9

 ำკǶࢬҁ஑ᚒϐЬำԄࣁ
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კ 2.9 ЬำԄࢬำკ 

ಃΟകಃΟകಃΟകಃΟക س಍фૈس಍фૈس಍фૈس಍фૈ 

ҁ஑ᚒЬाӧ೛ीᆶᇙբ΋ঁڀബཀϐᗺંତ LED ӷჿᡉҢᏔ

 ЬाфૈԖǺځ৔ᔐၯᔍǴޑ

1. ૈໆచǺҗ 10ᗭ LED ᐩಔԋǴᔐύҞ኱ᕇளૈໆǴಕᑈ΋ۓำ                           

 Ҟ኱ό૶ӧૈໆచޑᔐύ܌рٰਔǴܫញܕǶ྽๊ܕё٬р๊ࡋ   

   ΢Ƕ 

΋Ǻሡ੃઻ܕ๊ .2 3ᗭ LED ᐩૈޑໆǶ 

ΒǺሡ੃઻ܕ๊ .3 6ᗭ LED ᐩૈޑໆǶ  

ΟǺሡ੃઻ܕ๊ .4 10ᗭ LED ᐩૈޑໆǶ 

5. ՈచǺ྽०ᐒ೏ምᛖނ࿘ډਔǴՈచϐ LED ཮ᅝྐ 

6. Ҟ኱ीኧᏔǺҗΎࢤᡉҢᏔಔԋǴᡉҢςᔐύኧҞǶ 

7. PULSEǺኩଶфૈǴӧኩଶύᗋԖ߇ӣၯᔍᒧൂޑ຾໘ᒧ໨Ƕ 
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ಃѤകಃѤകಃѤകಃѤക ჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴ 

ҁ஑ᚒ೛ीᆶᇙբ΋ঁബཀϐᗺંତ LED ӷჿᡉҢᏔٰ೛ीޑ

΋ᅿ৔ᔐၯᔍǴځჴᡏკӵკ ҢǴ࣬܌4.1 ᜢϐ Layoutკፎୖ᎙ߕᒵǶ 
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კ 4.1ჴᡏკ 

4.1.1  ᏹբᇥܴᏹբᇥܴᏹբᇥܴᏹբᇥܴ 

1. ௗ΢ႝྍǴᡉҢ໒ᐒฝय़ǴҗȨتߓȩکȨӳࡇȩঁٿฝय़Ҭϕ

ᡉҢǴ฻ވࡑৎࡪΠȨว৔່ȩǴ຾ΕၯᔍǴӵკ 4.2(a)Ϸ 4.2(b)

 ҢǶ܌



雷電射擊遊戲之設計與製作 

 

20     ೹ҘεᏢᏢғൔ֋ ePaper(2011ԃ) 

 
 

 

კ 4.2(a)໒ᐒฝय़კȐ΋ȑ 
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კ 4.2(b) ໒ᐒฝय़კȐΒȑ 
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Πว৔ᗖǴᡉҢၯᔍฝय़Ǵӵკࡪ .2  ҢǶ܌4.3

 

კ 4.3 ၯᔍฝय़კ 
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Πว৔ᗖǴᡉҢ०ቸว৔Ǵӵკࡪ .3  ҢǶ܌4.4
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კ 4.4 ०ቸว৔ฝय़კ 
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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. ྽०ቸ੃ྐእᐒਔǴᡉҢૈໆచฝय़Ǵӵკ  ҢǶ܌4.8

 

კ 4.8 ૈໆచฝय़კ 
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8. ྽०ቸ੃ྐእᐒਔǴᡉҢϩኧฝय़Ǵӵკ  ҢǶ܌4.9

 

კ 4.9 ϩኧฝय़კ 

 

9. ྽ૈໆచಕᑈΟ਱ਔǴᡉҢε๊ܕ΋ǺȬΟف०ቸȭฝय़Ǵӵკ

 ҢǶ܌4.10
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კ 4.10 ε๊ܕ΋ǺȬΟف०ቸȭ 

10. ྽ૈໆచಕᑈϤ਱ਔǴᡉҢε๊ܕΒǺȬਔ໔ଶЗسӈȭฝय़Ǵ

ӵკ  ҢǶ܌4.11
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კ 4.11 ε๊ܕΒǺȬਔ໔ଶЗسӈȭ 
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11. ྽ૈໆచಕᑈΖ਱ਔǴᡉҢε๊ܕΟǺȬتߓ०ቸȭฝय़Ǵӵკ

 ҢǶ܌4.12
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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  ୷ҁ௓ڋфૈ୷ҁ௓ڋфૈ୷ҁ௓ڋфૈ୷ҁ௓ڋфૈ 

Ȑ1ȑࡪᗖԄᏹբ 

  ɀ௓ڋБӛǺȬѰȭǵȬѓȭǶ 

  ɀװᔐࡪᗖǺȬว৔ȭǵȬΟف०ቸȭǵȬਔ໔ଶЗسӈȭǵȬߓҜ 

  ०ቸᆶံՈኳԄȭǶ 

  ɀၯᔍኩଶǺȬPAUSEȭǶ 

  ɀख़ཥၯᔍǺȬRESTARTȭǶ 

Ȑ2ȑᡏགԄᏹբ 

०ᐒѰѓډջёၲ݈ڋნǴӢԜѰѓ໼௹௓ځΕيৎވΑᡣࣁ  

౽୏Ƕ 

Ȑ3ȑኩଶ PAUSEǺ 

  ၯᔍ຾ՉύёаࡪΠኩଶᗖଶЗၯᔍǶ 

Ȑ4ȑख़࿼ RESTART: 

  ၯᔍ຾ՉύёаࡪΠख़࿼ᗖख़࿼ၯᔍǶ 

Ȑ5ȑϩኧीᆉБԄ 

  ྽०ቸѺΠ΋ঁእᐒਔǴᕇளΜϩǶ 

Ȑ6ȑՈచղᘐБԄ 

  ྽΋ࢎእᐒँઇךБٛጕǴ߾ՈచԌନ΋਱Ƕ 
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Ȑ7ȑ໣਻ीᆉБԄ 

  ྽०ቸѺΠ΋ঁእᐒਔǴᕇள΋਱ૈໆᐩǶ 

Ȑ8ȑε๊ܕ΋ǺΟف०ቸ 

྽ૈໆᐩಕᑈΟ਱Ȑа΢ȑǴջёࡪΠȬΟف०ቸᗖȭǴว৔Ο

 ०ቸǶف

Ȑ9ȑε๊ܕΒǺਔ໔ଶЗسӈ 

྽ૈໆᐩಕᑈϤ਱(а΢)ǴջёࡪΠȬਔ໔ଶЗسӈᗖȭǴእᐒ

ଶЗǴךБ०ᐒё౽୏Ϸว৔०ቸǶ 

Ȑ10ȑε๊ܕΟǺتߓ०ቸᆶံՈኳԄ 

྽ૈໆᐩಕᑈΖ਱ȐӄᅈȑǴջёࡪΠȬتߓ०ቸᗖȭǴջёஒ

እᐒӄ೽੃ྐǴ٠ஒՈచӄ೽ံᅈǶ 

Ȑ11ȑၯᔍѨ௳ฝय़ 

   р౜ၯᔍѨ௳ฝय़Ǵҗ΋ঁਔដᆶ΋ঁΓ܌ಔԋǶ 

4.2   ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ 

1. ௗΠႝྍࡕǴس಍҅தၮբǴ໒ᐒ୏ฝᡉҢǶ 

2. ०ᐒѰ౽ǵѓ౽ǵኩଶǴϩኧǵՈచᆶ໣਻س಍Ǵε๊ܕԄǴၯ

ᔍѨ௳ฝय़Ǵࣣᆶךॺ܌ᄬགྷޑБԄၮբǶ 
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ಃϖകಃϖകಃϖകಃϖക ่ፕᆶ૸ፕ่ፕᆶ૸ፕ่ፕᆶ૸ፕ่ፕᆶ૸ፕ 

ҁ஑ᚒ೛ीᆶᇙբ΋ঁബཀϐᗺંତ LED ӷჿᡉҢᏔٰ೛ीޑ

΋ᅿ৔ᔐၯᔍǴаΠ่ࢂፕǶ 

 ຾Бӛׯ຾Бӛׯ຾Бӛׯ຾Бӛׯ  5.1

 Ζ४ΖᗺંତᡂεǶע .1

2. уΕᡏགว৔ࡪᗖǶ 

3. ஒ०ᐒϷ०ቸϐᚑՅᆶእᐒԖ܌୔ϩǴճҔᚈՅ LED ᗺંତֹٰ     

ԋǶ 

4. ёቚуᚃᜢኳԄǴ٠ቚуᜤࡋǶ 

 Ƕࡋ௵ᡫޑԋύᘐ཮ቚуၯᔍׯ೽ϩ່ࡪୀෳע .5

6. ஒ०ᐒރ׎ᡂԋ T ӷ׎Ǵ཮ވ٬ৎ׳ӳϩᒣǶ 

7. ೛ीእᐒΨёаว৔०ቸǶ 

8. ೛ी៥ЦϐᜢьǴቚуࡷᏯ܄Ƕ 

5.2  ૸ፕ૸ፕ૸ፕ૸ፕ 

চҁ΋໒ۈ०ᐒϷว৔ޑ०ቸགྷ೛ीԋࣁआՅǴᆶእᐒᆘՅԖ܌

୔ձǴόၸ΋໒ۈ௟ඔጕؒԖϩଛٗډሶӭచǴԶЪεठႝၡςௗֹ
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ԋǴӵ݀ाׯԋआՅǴߚࢂத੏εޑπำǴ܌аѝӳڗ੃ԜགྷݤǴӵ

݀ΠԛԖᏢۂ׌ᇙբԜᚒҞǴ࣬ߞёаරӛ೭ঁҞ኱ѐวܴǶ 

ಃϤകಃϤകಃϤകಃϤക ಔ঩πբჄϩಔ঩πբჄϩಔ঩πբჄϩಔ঩πբჄϩ 

ಔ঩ۉӜಔ঩ۉӜಔ঩ۉӜಔ঩ۉӜ πբϩଛπբϩଛπբϩଛπբϩଛ 

ᄃᡉঢ় ቪำԄǵբൔ֋کᔠࢗᒱᇤǶ 

ෞےউ ቪำԄǵฝႝၡკکᔠࢗᒱᇤǶ 

Цဃӹ ቪำԄǵᔠࢗᒱᇤǵ݈ࢱηǶ 

 ᒱᇤǶࢗቪำԄǵLAYOUTǵౌௗǵᔠ 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 ਜय़ၗ਑ᇙբ ਜय़ၗ਑ᇙբۓ،؁߃

5Д 5ဦ 5Д 6ဦ 5Д 7ဦ 5Д 8ဦ 

ਜय़ၗ਑ᇙբ ਜय़ၗ਑ᇙբ ਜय़ၗ਑ᇙբ ਜय़ၗ਑ᇙբ 

5Д 9ဦ 5Д 10ဦ 5Д 11ဦ 5Д 12ဦ 

ਜय़ၗ਑ᇙբ ਜय़ၗ਑ᇙբ ਜय़ၗ਑ᇙբ ਜय़ၗ਑ᇙբ 

5Д 13ဦ 5Д 14ဦ 5Д 15ဦ 5Д 16ဦ 

 ำკԋ ႝၡკֹԋ ำԄኗቪ ำԄኗቪࢬ಍س

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 ҅Ԅว߄஑ᚒ 
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 ಃΖകಃΖകಃΖകಃΖക ಔ঩Јளಔ঩Јளಔ঩Јளಔ঩Јள 

ᄃᡉঢ়ᄃᡉঢ়ᄃᡉঢ়ᄃᡉঢ়ǺǺǺǺ೭ԛޑය҃஑ᚒπำ࣬྽੏εǴό໻ाӃ೛ीӳฯᡏႝၡǴ

གྷӳำԄࢎᄬǴس಍фૈǴаϷനޑࡕ LAYOUTǵᢕϾǵౌௗǴ΋

໒ۈၶ֚ޑډᜤࢂฯᡏႝၡޑ೛ीǴ२ӃӃϩଛ 8051ൂ඲Тޑဌ

ՏǴҗܭဌՏኧҞԖज़ǴԶখӳӧ௟ඔᆄǴଛӝ 74138ှዸᏔǴёа

࣪ΠόϿޑဌՏǴ೛ीӳႝၡࡕǴ໒ۈ຾ΕำԄ೽ϩǴ΋໒ۈӃჄۓ

ำԄ૶ᏫᡏՏ࿼ǴჄֹϐࡕ໒ۈགྷࢬำკǴำԄ೽ϩӧᒿᐒ໶ኧౢғ

д௟ඔᡉҢǴஒ०ቸ΢ϲаϷእځǴࡕǴԖᗺьᜢǴόၸլܺၸࢤٗ

ᐒफ़ပޑזࡐ൩ֹԋǴٰࡕԖ΋٤λୢᚒǴΨࢂ࿶җᏢޑߏନᒱωפ

ωεठֹԋǴௗ๱ӧዴᇡֹႝࡨΟঁᘶٿΑ޸ᒱᇤǴำԄ೽ϩεཷډ

ၡค໪অࡕׯǴॄ ೢ LAYOUT ಔ঩޸ΑٿϺޑਔ໔ႝעၡკ LAY ֹ

ԋǴௗ๱݈ࢱηǵᢕϾаϷౌௗΨ೿ሡाόϿਔ໔ֹٰԋǴӧ೭ය໔Ǵ

ቪำԄਔεৎϕ࣬ӝբǴஒ؂ঁΓޑགྷݤ໣ӝଆٰǴቪଆำԄޑೲࡋ

ֹޑзǴٰ΋΋ࡰޑ௲ၸځ຾ՉǴၮҔޑǴԶΨখӳଛӝ๱҅ፐז׳

ԋԾρགྷाֹԋޑ୏բǴ࣬ჹޑΨளࡐډӭԋ൩གǴΨᏢ׳ډӭǴа

Ϸი໗ӝբǶ 
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ෞےউෞےউෞےউෞےউǺǺǺǺࡐଯᑫૈӧ೭ᏢයԖ೭ঁᐒ཮ᙖҗᇙբ೭ঁ஑ᚒǴᡣԾρ׳

Ԗࢲӧ೭ঁШ΢ޑག᝺Ƕа۳ךᕴࢂѝ଺եܭԾρ੿҅ૈΚޑπբǵ

όགྷӄΚаॅǴջ٬଺ΑΨ۳۳Ӣ܂্ࣁѨ௳Ǵ൩ӧҞ኱ջஒၲԋ߻

΋څᒧ᏷ܫకǶᗨฅޕךၰ٣௃٠ؒԖךགྷٗޑሶᕪǴՠ೭ΨᡣԾρ

ததഐΕѰѓࣁᜤǴགྷाԋфࠅόޕၰӵՖׯᡂ౜ރǴ؂Ϻ෶෶ᏐᏐ

၂ྡྷǴޑᇴό΢යज़Ƕ࿶ၸΑ೭ᏢයࢂǴԴ܎܎ܦܦၸВηǴ଺٣ޑ

ԋ݀ǴޑीฝаϷႣයۓᡂǶ२ӃुׯԾρ҅ӧᄌᄌډག᝺ޑᅌᅌך

ၟ๱຾ࡋ΋؁΋و߻۳ޑ؁Ǵ؂ϺֹԋႣ೛ޑҞ኱Ǵ΋ᗺᗺΨӳǵό

ሡा؃ϼӭǶᒿ๱΋ԛΞ΋ԛၲԋǴߞЈΨ໒ۈ΋ᗺ΋ᅀޑಕᑈǶ౜

ӧӣགྷଆٰǴځჴ΋ᗺΨόႽགྷႽύޑ೭ሶᜤǶӧၸำύкᅈΑ೚ӭ

֚ᜤᆶ਋שǴ؂྽ᒨᒨคှݤ،྽ਔୢޑᚒǴϣЈߡ཮೏΋ቫԪՅޑ

๊ఈ܌᠈࿽ǴචϐόѐǶ܌۩ԜਔԴৣکշ௲ॺ཮፾ਔךࣁޑॺࡰр

ୢᚒ܌ޑӧǴۗӵӧ໵སύޑ΋࿈ܴᐩǴᡣ଎ѨБӛךޑளаӣ҅ډ

ॉǶӵϞǴԋ݀วޑ߄ВηջஒٰᖏǴךॺ೭ಔࡐ۩ၮёаྗਔע஑

ᚒֹԋǴԖΑ೭Ꮲයޑ࿶ᡍǴߞ࣬ךϞࡕёакᅈߞЈளय़ჹ҂ٰޑ

 !ᏯǴ৖વᑤ๔ӧႝᐒ೭ঁሦୱ΢ࡷԖ܌
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ЦဃӹЦဃӹЦဃӹЦဃӹǺǺǺǺ೭Ꮲයঅ೭ߐፐǴᏢډΑ΋٤ 8051༾௓ڋᏔޕޑ᛽ǴΨၟ

଺೭஑ࣁᇡޔ΋ךǴ߻ಔ঩ॺӅӕֹԋ೭ঁ஑ᚒǶӧ଺೭஑ᚒϐޑך

ᚒࢂ΋ҹ֚ᜤ٣ޑǶόၸ࿶ၸךॺคज़යޑуπǴᗋԖࡐԖऐЈޑշ

௲ޑᔅշǴനࡕಖֹܭԋΑǴᗨฅ᝺ள᡿όёࡘ᝼ޑǴՠࢂሥԖԋ൩

གǶಃ΋ԛቪр೭ሶޑߏำԄዸǴၟа۳΢ፐǵԵ၂܌ቪޑᙁอำԄ

ዸό΋ኬǴቪ೭ำԄᡣךᏢډӵՖӼ௨૶ᏫᡏՏ࿼ᓯӸ܌ሡाҔޑډ

ၗ਑ǴԶόӆ٩ᒘኩӸᏔǶำԄϐ໔ڥћޑज़ڋǴΨךࢂම࿶ҍၸᒱ

ᇤޑӦБǶ௟ඔϡҹޑ௓ڋБݤΨౣᔉΑ΋٤ǶᗨฅךόϼᏰߏቪำ

ԄǴ੝ձࢂ௟ඔǴ؂྽ቪډᆶ௟ඔԖᜢޑ೽ҽǴᕴࢂ΋ޔрᒱǴՠך

ᗋࢂᄌᄌޑঅׯǴֹԋΑ΋ε೽ϩޑำԄǶନΑቪำԄϐѦǴךΨᔅ

ԆନᒱႝၡǵำԄǴନᒱࢂ΋ҹ᡿઻຤ᆒઓᆶਔ໔ޑπբǴόၸךॺ

ך࿶ၸ೭ԛᐕግǴߞǶ࣬ࡋ໩ճֹԋ຾ૈࢂѨᇤ٠όεǴᕴޑҍၸ܌

ॺૈޑΚޭۓගϲΑόϿǶ 
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ΑှǴࡐࢂ൳୸ፐ೿ό߻ਔংǴޑ΢༾ೀ౛౛ᐒჴಞۈǺǺǺǺ΋໒تࡏ݅تࡏ݅تࡏ݅تࡏ݅

ԶЪᗋ଺ΑϙሶᐨᒵᏔǴਥҁόޕၰࢂ༸ഞޑǴϐࡕᅌᅌΑှ΢ፐޑ

ϣ৒Ψᄌᄌ᝺ளࡐԖ፪ǹϐ᠋ࡕᇥा଺ය҃஑ᚒǴ܌аࡐᄪ۩ёаၟ

৔ᔐၯᔍǴ྽ঁࢂ૸ፕा଺ႜႝǴдࡕॺനךಔ঩΋ଆ଺஑ᚒǴޑך

Ǵۺ଺рٰΑǴ่݀Οႝ΋πؒਔ໔܂ࡐॺ଺όрٰǴך܂ࡐჴځ߃

ԶЪךॺ೭ಔԖѤঁسࢂ໗ޑǴΞाسሞࣨǵεႝࣨǴᗋӳךॺගԐ

ྗഢԶЪǴᗋԖշ௲ϷᏢޑߏᔅԆǴ࿶ၸಔ঩ޑϕ࣬૸ፕǴᄌᄌޑவ

ႝၡკᇙբǴډำԄޑኗቪǴךॺࢂаႝၡٰ೛ीำԄޑǴำԄҗ໶

ኧౢғምᛖނǴ०ᐒр౜ǴډѰѓ౽୏०ᐒǴᗋԖϐࡕ৔ᔐǴฅࡕም

ᛖၟނηቸܢޑ੃Ǵډനࡕε๊ޑܕр౜ǴᗋԖᇙբϩኧ߄Ϸ໣਻

ᙬǴڻࢂޑॺ଺όрٰ่݀൩଺рٰΑǴ੿ךࣁаޑǵՈచǹচҁ੿߄

Ԗӳ൳Ϻ೿଺ډఁ΢ 11 ᗺӭǴ੿ߚࢂதޑಕǹLAYOUT კ੿ࢂௗΑӳ

ΦǴ 

Ӣႝࣁၡፄᚇ܌а٬Ҕᚈቫ݈ǴճҔឲϾޑБԄǹ݈ࢱηǵᚼӀǵᇑ 

 ཮ࣁǴচҁаۓᢕϾǴᗋԖౌௗǹෳ၂ႝၡ݈Ǵ΋ԛ൩བࡕനډǴڅ
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Ԗ٤λᒱᇤǴ่݀ᗋࡐࢂ໩ճޑ଺ֹΑǴ೭ࢂಃ΋ԛ଺஑ᚒǴ੿ࢂޑ 

ᏢډΑߚதӭܿޑՋǴΨᇡ᛽ࡐډӭޑշ௲Ǵ੿ࢂᖴᖴշ௲ޑᔅԆǶ 

 
 
 
 
 
 

ഋҥጎഋҥጎഋҥጎഋҥጎǺǺǺǺ೭ԛ஑ᚒႝೢॄךၡޑ೽ϩǴࣁΑ LAYOUT ೭ख़ೢεҺǴ

ӧך LAYOUT բ཰ΠΑόϿфϻǴΨճҔႝηᏢ஑ᚒٰӭግಞ

LAYOUTǴ΋໒ۈௗរх݈ਔԖᗺཀྵᓐᙯӛǴ᝺ள೭੿ࢂ໾ઓޑπ

բǴጕΞӭΞᚇǴ܌а؂΋ך؁೿਱ѦλЈǴ܂рৡᒱ DebugࡐΦǴ

ό۩੿ޑрᒱޑਔংᆶಔ঩૸ፕবᜐᒱΑǴࠅӭъ೿ࢂ௟ඔٗᜐޑᢀ

дࣽλځޑᗋाᔈбය҃ࣁλୢᚒǶӢࢂόమཱǴ۩ӳ೭٤೿ѝۺ

ԵǴฝ Captureϐࡕ຾ࡋ൩ᝄख़ပࡕǴҗࢂܭཥЋޑᜢ߯ǴLAYOUT

ΑᕴӅ޸ 6λਔǴԶЪ CaptureבΑฝႝྍᒡΕǴ۩ᖝԖշ௲ᔅԆǶ

ᗨฅڬٿ߻ډܦω໒ۈ଺݈ηǴόၸ۩ӳ LAYOUTǵ݈ࢱηǵᢕϾǵ

ౌௗѝεཷҔΑ΋ঁᘶޑࡨፐᎩਔ໔൩עѬှ،ΑǴౌ ௗֹԋࡕԖ٤

λᒱᇤǴځдಔ঩ҔΑ΋λਔ൩ନᒱֹԋΑǴ೭ԛಃ΋ԛ଺ε஑ᚒᆉ

᡿໩ճޑǴ࣮๱ձಔಔ঩όଛӝޑำࡋϐᚆ᛼ǴԖ٤ࣗԿࢂ΋ΓಔǴ

੿ࢲғޑ೭ঁДך๱΋ဂᅭηคज़уਔ໔଺஑ᚒǴᡣၟךᗋ᡿ଯᑫך
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 ᚒҞǶޑᏯ٤ձࡷჴᗋགྷӆځ၉ޑкჴǴӵ݀Ԗᐒ཮ޑதߚޑ
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