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ύЎᄔाύЎᄔाύЎᄔाύЎᄔा 

 

ҁᚒЬाࢂӧीঁႝηॣ౯Ǵᇙբ٠ჴځচࠠᐒǶ

Γӧ᠋ॣډ೭ᅿܿՋਔǴεཷࢂঁλ౯ηύ္Ԗঁၢᆸޑ

ΓଽǴᒿॣޑៜଆԶጟጟଆᆸǴՠ೭ኬჴӧࢂϼൂፓΑǴ܌аך

ॺעᙯޑΓଽжඤԋӧᗺંତ္ёаᡂϯӭᆄޑฝय़ǴԶЪᒿॣ

ޑᡂϯǴฝय़ΨᒿϐׯᡂǶӧ೬ᡏޑीཷ္ۺǴךॺஒॣа

ޑਔᐒམଛฝय़ٰᡉҢǴԶᒿॣޑБԄ٣ӃᓯӸǴӧޑ߄ࡌ

ࠩǴฝय़ۯޑᒨਔ໔ΨόӕǶ 

നࡕǴႝၡკǵLayout ΨҢ่݀ޑჴᡏႝၡֹ݈ԋǶჴᡍک

ӧҁᚒύǶ 
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AbstractAbstractAbstractAbstract    

The aim of this project is to design and implement an electronic 
musical box based on a microcontroller . 

Most of the people listen to the musical box .The first impression is a 
revolving baby doll accompanying with the amazing music .Apparently, 
This is really monotonous . 

In order to design a colorful and versatile electronic musical box ,the 
dot matrix LEDS are replacing the revolving baby doll . In this project . 
The musical codes is stored in the memory by table form . Finally , the 
circuit scheme , circuit layout and printed circuit board are presented . 
Moreover , the experimental results are demonstrated in this project. 

    

    

    

    

    

    

    

    

    

    

    

    

KeywordKeywordKeywordKeyword：：：：microcontroller, electronic musical box 
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緒論 

1.1 ॣ౯ଆྍॣ౯ଆྍॣ౯ଆྍॣ౯ଆྍ 

  ӧኻࢪӚӦޑ௲ǴԾђаٰࣣаሳដٰൔਔǶԐය௲ޑΓа

ដᗚᄟᔐวрᖂៜǴόΦϐࡕᄽᡂԋӧЕᇙ༝฿ޑးଞނރǴᡣ

༝฿ᙯਔኘᐒఓᄬǴаᄫఎচᏹբដᗚᄟᔐដय़Ƕஒኧঁό

ӕॣՅޑដᖄ่ಔӝаӕኬޑচᡣځԾӦวрॣࡓǴӵԜޑ

း҅ॣࢂ౯ᐒఓ่ᄬޑനԐᚉǶќБय़Ǵӧ 15 Шइ߃යቺ

୯ફউൕӜޑដᒮπӐ Peter Henlein วܴΑวచԄដᒮǴᐒఓԄਔ

ដޑᇙբ࡚׳ೌמೲวၲǶᐒఓដᒮڀ܌Ԗޑख़ाᐒૈջࢂวрೕࡓ

ஒࡘដᖂǴᅰЈޑ Carillon ᄬಔးډᐒఓដᒮԶעដᒮޑដᖂ

 ᐒǶࠨޑ౯ፍғॣࢂԶжϐǴ҅ڗ

аដᖂႍکᖂಔးӧដᒮ္ǴаᖂៜٰޕਔڅǴӆעኧঁး

٠ӈፓॣፓଯեǴаᙯߎឦ༝฿җбӧ༝฿ޑଞॣᗚǴᄽ

ࠩрᓬऍޑॣࢂࡓ౯ࣴวၸำޑᄬགྷǶϐࡕᐕߏԃಕДǴόᘐ

Ӧ၂ǴคኧԛޑѨ௳Ǵӧ 1796 ԃྷγ Antoine Faver ँઇᜤǴว

ܴΑӧߎឦ༝฿൪Εँଆނᙖҗᙯ༝฿ኘߏอόޑᒳᇙᘽ

ТǴࠩрऍ֮ޑࡓǶ೭ኬޑᄬΑ۳ॣޑࡕ౯ᡋ౦วǴ

Ϧᇡࣁ໒ξϡޑ༝฿Ԅॣ౯ 1 ဦᐒǶ 

 

    ॣ౯ᅿᜪεठϩٿࣁᜪǴᅿᆀࣁ༝฿ॣ౯(Cylinder music 
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box)Ǵќᅿࣁ߾ѱय़ၨϿޑډـᅷዬॣ౯(Disc music box) Ƕࣁ

ϙሶԖ೭ሶޑ܁ڻӜӷګ?೭ځჴᆶдॺޑᄬԖஏϪޑᜢ߯Ƕ 

ॣ౯ޑᄬ 

 

1.2 Ј᠌ՏЈ᠌ՏЈ᠌ՏЈ᠌Տ-ᐒЈᐒЈᐒЈᐒЈ(Movement) 

    ѝाࢂҗᐒఓᖿԶڹߚѱວٗޑᅿ IC วрӝԋᖂៜॣޑ

౯Ǵሡा೭ᗭڋԔޑᐒЈǴѬҗวచǴᏁ(Comb teeth)Ϸ༝

฿(Cylinder)ΟεҽಔԋǴҔٰᄟᔐр҅ޑॣǶ 

    வॄೢᄟᔐπբޑᏁᇥଆփǴѬޑߏႽηኬǴϩԋТ

ТߎޑឦТ(Pin)ǴҔٰኘࠩ༝฿ಈಈޑсଆǴԶౢғᖂॣǴԶߎ

ឦТߏޑอ߾ڋᖂॣޑଯեǴӵӕךॺᏢၸނޑᇥޑኬǴၨอ

  ܰᕕှǶ׳य़ѳǴ൩߄ޑ฿եॣǶ༝ࣁ߾ޑߏวрଯॣǴၨޑ

ӵ݀аᒳถٰКേǴ༝฿൩ႽीӳޑϖጕǴ ಈಈޑсଆ൩Ⴝ

ޑډаத᠋܌ถᗖॄೢᄟៜॣ಄ǶޑႽঁঁ߾಄ǴԶᏁॣࢂ 18

ॣǴ30 ܈ॣ 72 ॣॣ౯Ǵޑࡰ൩ߎࢂឦТঁޑኧǴኧҞཇӭǴϖጕ

൩ཇፄᚇǴถᗖΨཇӭǴฅǴᄽࠩрٰॣޑ൩׳у৹Ը᠋ΑǶ  

җܭ༝฿όᘐޑϸᙟᙯǴॣ౯ޑԔηߡёаόଶޑख़ᙟኞܫǴᙯ

БӛǶঁᐒЈёᇙբрεऊޑϖጕࢂБӛ൩Ⴝޑ 3 ঁΖॣࡋ

(Octave)ጄൎॣޑ໘ǴϐᇥܴၸᏁߏޑอǴёᇙբрόӕޑᖂॣ

ଯեǴёࢂǴനߏᆶനอࡋߏޑѝԖ 1.5 ७ǴԶ 1.5 ७ౢ܌ࡋߏғᓎ
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ޑᡂϯѝૈၲ 1 ঁΖॣࡋǴӧޜ໔ज़ڋΠǴाၲډ 3 ঁΖޑॣࡋᓎ

Ǵ൩ाТᏁӾᆄޑቚуނ(Weight)ၲԋǶπӐॺӧեॣޑ

ϩቚуख़ໆǴԶӧଯॣޑҽ߾෧ᇸख़ໆǴճҔ೭ኬޑБݤǴ൩ёа

٬ளଯեॣৡ׳εǴऩҔжҔᇟٰᇥǴॣୱ׳ቶॣฅ׳ᙦ׳

ӳ᠋ΑǶቸрख़ᙟޑӕॣ಄ਔǴࣁΑᗉխᎩॣӅԶౢғᚇॣǴ

ܭ෧১Ǵҗޑॣ಄းǴᡣޑᏔ(Damper)ॣڋ൪Εӵᒳถߡ

ॣ౯ελޑόӕΨԖ܌όӕǴॣڋᏔλԿӵԳЛελډፄᚇ

 ᄬԖǶ่ޑ
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系統架構系統架構系統架構系統架構 

ҁЎϐسฯᡏࢎᄬӵკ 2.1 8052(2)່ࡪҢǴᑻჿх֖(1)܌ ༾

ೀᐒ(3)74138 ှዸᏔ(4)16*16 ᗺંତǴॣ ౯߾х8052(2)່ࡪ(1)ࡴ

༾ೀᐒ(3)ඦᖂᏔǶ 

 

კ 2.1  ᄬკࢎس

 

2.1  ฯᡏࢎᄬฯᡏࢎᄬฯᡏࢎᄬฯᡏࢎᄬ 

ҁسीϐฯᡏႝၡҔډϡҹ (1)AT89S52 ༾ڋᏔ
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(2)74LS138 (3)8 * 8 ᗺંତ(4)LED ᐩ (5)ᙁܰᗖዬ(6)BJT  εᏔǶܫ

2.1.1   AT89S52 ༾ڋᏔ༾ڋᏔ༾ڋᏔ༾ڋᏔ 

 

კ 2.2 AT89S52 ဌՏკ 

8052 ύх֖ځǴ܄ޑ໔ޜԖᡏᑈλόэڀ 32pin ёᐱҥೕჄ

ޑ I/O ௗဌǴख़ߞဦᒡΕဌ(RESET)Ǵႝྍௗဌ(VDDǵGND)ǴѦ

Ӹڗठૈ(EA)Ǵջਔीਔ/ीኧᏔௗဌǴٿЍѦᕏᒡΕௗဌ

(XTAL1ǵXTAL2)Ǵӵკ 2.2 ߄ҢǴ܌ 2.1  ϩфૈǶځࣁӈ܌

ᒧԜТϐচӢ(1)ࣁᡏᑈλ(2)ሽե༹(3)ௗጕᙁൂǶϣڀ

Ԗ 256KB ޑ RAM аϷ 4K ޑ ROMǶ 
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߄ 2.1 8051 фૈ߄ 

VCC ႝྍᒡΕᆄǴௗ+5V ႝྍ 

GND ႝྍௗӦᆄ 

XTAL1ǵ2 ਔેᒡΕᆄǵௗҡमᕏᏔ 

Port0~Port3 
ࣁ 8 ՏϡϐᒡΕʏᒡр୵ǶPort0 ϣؒԖගϲႝߔǴ

ௗѦගϲႝߔǶPort1~Port3 Ǵߔϣගϲႝڀࣣ

ՠ Port3 ќԖਸфૈǶ 

P3.0ǺRXD Սӈ୵ޑᒡΕဌǶ 

P3.1ǺTXD Սӈ୵ޑᒡрဌǶ 

P3.2ǺINT0 Ѧύᘐ  ᒡΕဌǶޑ 0

P3.3ǺINT1 Ѧύᘐ  ᒡΕဌǶޑ 1

P3.4ǺT0 ीኧᏔ  ᒡΕဌǶޑ 0

P3.5ǺT1 ीኧᏔ  ᒡΕဌǶޑ 1

P3.6ǺWR ቪΕેݢᒡрဌǶ 

P3.7ǺRD ᠐ݢેڗᒡрဌǶ 
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2.1.2  74LS138 ှዸᏔှዸᏔှዸᏔှዸᏔ 

74LS138 ှዸᏔ ࣁ 3 ঁᒡΕ 8 ঁᒡрှޑዸᏔǴځဌࣁӵკ 2.3

߄ӵ߄ҢǴॶ܌ 2.2 ǶᔈҔӧٯ܌ 3 ጕΒՏᒡΕԶᙯԋΖᒧ

ঁٿॺճҔךᒧᒡрǶޑ 74138ǴѝҔډ 8052 ѤЍ PORT (P0.0~P0.4)

൩ёаંঁٿڋତᐩޑᅲǶ  

 

კ 2.3 74138 ဌՏკ 

߄ 2.2 74LS138 ॶ߄ 

Inputs Outputs 

Enable Select 

G1 G2(Note1) C B A Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

L 

L 

L 

L 

L 

L 

L 

X 

X 

L 

L 

L 

L 

H 

H 

H 

H 

X 

X 

L 

L 

H 

H 

L 

L 

H 

H 

X 

X 

L 

H 

L 

H 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 
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2.1.3  8 * 8 ᗺંତᗺંତᗺંତᗺંତ 

ᗺંତၟંޑତኬǴࢂճҔඔޑБԄٰ،ۓр၀ߝব

ᗭᐩǴ8*8 ᗺંତӵკ 2.4  ҢǶ܌

 

კ 2.4  8 * 8 ᗺંତௗဌკ 

2.1.4        ඦᖂඦᖂඦᖂඦᖂᏔᏔᏔᏔ        

ඦᖂᏔӵკ 2.5  :ΠӈΟᅿࣁբёϩځҢǴ܌

1.ᓸႝԄඦᖂᏔࢂаᓸႝഏౠޑᓸႝਏᔈǴٰߎឦТਁޑԶว

ᖂǶ 

2.ႝᅶԄޑඦᖂᏔǴࢂ߾ҔႝᅶޑচǴ೯ႝਔஒߎឦਁጢ֎ΠǴ

ό೯ႝਔ٩ਁጢޑቸΚቸӣǴࡺᓸႝԄඦᖂᏔࢂаБٰݢ០Ǵႝ

ᅶԄࢂ 1/2 Бݢ០Ƕ 

3.ᓸႝԄඦᖂᏔሡाКၨଯႝޑᓸωૈԖىॣޑᓸǴࡌࣁ

9V аǴႝᅶԄඦᖂᏔǴҔ 1.裏V ൩ёаวр 8裏dB аॣޑᓸΑǴ

ႝࢬεεޑଯܭᓸႝԄඦᖂᏔǶ 
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კ 2.5 ඦᖂᏔ 

2.1.5  74245 ТТТТፂᏔፂᏔፂᏔፂᏔ 

74245 ဌՏӵკځ௨(Data Bus)ΞᆀբၗፂᏔǴࢬၗ༊ࣁ

2.6 ॺКേՏ֟ךᆅၰǶޑၗ܈зࡰଌࢂύسҢǴӧႝတ܌

༊ࢬ௨ޑጓዸࣁԏҹΓӦ֟ਔၗ༊ࢬ௨ߞޑဦ߾ᆉߞࢂҹϣ

Ƕҗܭ CPU όՠाଌрၗΨሡा᠐ڗᏫᡏϷڬᜐၗǴ܌а

ᆶՏ֟༊ࢬ௨നεޑόӕᗺ൩ࢂՏ֟༊ࢬ௨ൂࢂӛǴԶၗ༊ࢬ௨ࢂ

ᚈӛޑǶ 

ڋϷࢬᘉεᒡрႝډΑёаၲࣁࢂ௨ፂႝၡǴࢬॺௗၗ༊ך

ԋࣁ໒ၡރޑᄊޑҞޑǴԶ 74245 Οᄊᚈӛᒡ႔ёаᇥܴԜБय़ޑ

ሡǴࢂ 74245 Ζঁᒡ႔ύޑঁǴךॺёаΑှډԜ႔Ҕ DIR

ڋᒡБӛǴԶҔG ɨL ϢᒡǴG ɨH ߾ AǵB ࣁᆄஒԋٿ

ᘐၡǶ 
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კ 2.6 74245 ဌՏკ 

߄ 2.2 74245 ϐॶ߄ 

Enable           Direction 

   G              Control 

                     DIR 

Operation 

    L                L 

    L                H 

    H                X 

        B Data to A BUS 

        A Data to B BUS 

            Isolation 

H=High  Level 

L = Low  Level 

X =Irrelevant 
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2.1.6  BJT  εᏔܫεᏔܫεᏔܫεᏔܫ

QB

C

E

 

კ 2.7  BJT Ңཀკ 

BJT ޑ୷ҁ่ᄬঁٿࢂϸӛೱ่ޑ pn ௗय़ǴԖ pnp ک npn ᅿಔٿ

ӝǶΟঁௗрٰޑᆄᗺ٩ׇᆀࣁȐemitterǴ Eȑǵ୷ཱུȐbaseǴ Bȑ

ঁٿཱུȐcollectorǴ CȑǴӧؒௗѦуୃᓸਔǴک pn ௗय़ԋ

ޑ܄ЮǴஒύޜ p ࠠک n ࠠ႖໒Ƕ 

2.2 ฯᡏϟಏฯᡏϟಏฯᡏϟಏฯᡏϟಏ    

    ᒡΕး່ࡪᒡΕး່ࡪᒡΕး່ࡪᒡΕး່ࡪ    2.2.1

ҁس܌Ԗ່ࡪᒡрࣣࣁ໒ᜢǶࡪࣁࡪ່ࡪΠѐਔǴߥଯႝ

ՏำԄଶ੮ӧচՏόՉǴࡪךΠਔำԄ൩ՉǴӧॣ೭ϩ

 २ॣǶܫኞۈॺ൩໒ך

2.2.2 ᡉҢኳಔᡉҢኳಔᡉҢኳಔᡉҢኳಔ    

ᡉҢኳಔࣁ 16*16 ંତ LEDǴӵკ 2.8 ҢǶҁᚒஒ܌ 4 ᗭ 8*8

ંତ LED ಔӝԋ 16*16 ંତ LEDǶ 
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კ 2.8 ᡉҢኳಔ 

Ӣࣁ 8052 ဌՏԖज़Ǵ܌аךॺၮҔΑ 74138 ٰှ،ҔϖՏϡٰ

ᒡрှଭำ 32 ঁόӕޑಔӝǴӆճҔඔБԄԋঁฝय़Ǵӵკ

2.9  ҢǶ܌

 

კ 2.9 Ꮴ೯ 8*8 ંତ LED ௨ࢬޑำკ 

2.2.3    วᖂးวᖂးวᖂးวᖂး    

วғးࢂճҔ 8052 ϐ P1.0 ճҔඦᖂᏔਁᓎόӕԖόӕ

ᖂॣǶӚঁॣ໘ϐᓎߕᒵ܌ҢǶ 
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2.2.4 ᡏࢬำᡏࢬำᡏࢬำᡏࢬำ    

ᑻჿ:                           ॣ౯: 

                                 

      კ 2.10  ᑻჿࢬำკ               კ 2.11 ᡏࢬำკ 

2.3 ೬ᡏسࢎᄬ೬ᡏسࢎᄬ೬ᡏسࢎᄬ೬ᡏسࢎᄬࢎᄬࢎᄬࢎᄬࢎᄬ 

2.3.1 ໒ᐒฝय़໒ᐒฝय़໒ᐒฝय़໒ᐒฝय़ 

Ǵӵࡋฝय़аቚуᚒᙦޑ๓уΑঁॹኧीਔֹ׳Αᡏࣁ

კ 2.10  ҢǶ܌

2.3.2 ॣฝॣฝॣฝॣฝ    

ճҔ 74138 ډዸфૈၲှޑ 5 Տϡᒡр๏ 32 ঁ COM фૈǴޑ

ӆճҔඔֹԋ 16*16LED ᗺંତޑฝय़Ǵࣁቚуᗺંତךࡋߝॺ٬

ҔΑႝᡏٰܫεႝࢬǴ٠уႝߥߔៈႝၡǶ 

2.3.3 ॣኞॣܫኞॣܫኞॣܫኞܫ 

ҁᚒճҔ 8052 ္ timer ीਔф ǴૈճҔ TIMER0 ύᘐԛኧ،ۓ
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ǴӆճҔॣޑߏॺाวӭך TIMER1 ӃၩΕਁᓎӆวॣǴډਔ

໔ډ൩עΠঁॣޑᓎ๏ TIMER1Ǵע٠Πঁॣޑύᘐԛኧ๏

TIMER0Ǵډޔ२ᄺኘֹܫࡕǴၩΕډಃΒ२ᄺǵಃΟ२ᄺډޔ

ำӵკࢬځǴ״่ 2.11  Ң܌
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2.3.4 ೬ᡏࢎᄬ೬ᡏࢎᄬ೬ᡏࢎᄬ೬ᡏࢎᄬ 

ฝय़: 

 

კ 2.12 ᗺંତำԄࢬำკ 
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ॣ౯: 

໒ۈ

ۓ
TIMER

ࣁցࢂ
ಃ२

ၩΕᓎ
Ϸॣ߄ߏ

ࢂߏॣ
ցၲډ

ၩΕΠ
ঁॣ಄

ᄺԔࢂ
ց่״

ࢂ

ࢂ

ࢂ

ց

ց

ࣁցࢂ
ಃΒ२

ၩΕᓎ
Ϸॣ߄ߏ

ࢂߏॣ
ցၲډ

ၩΕΠ
ঁॣ಄

ᄺԔࢂ
ց่״

ࢂ

ࢂ

ࢂ

ց

ց

ց

A

ց

 

კ 2.13(a) ॣ౯ำԄࢬำკ 
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კ 2.13(b) ॣ౯ำԄࢬำკ 
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˽˽˽˽....ำԄࢬำკᆶᇥܴำԄࢬำკᆶᇥܴำԄࢬำკᆶᇥܴำԄࢬำკᆶᇥܴ    

၁ಒϐฝय़໒ᐒࢬำӵკ 2.12  ҢǶ܌

ำԄࢂаीਔᏔीਔౢғύᘐޑБԄٰౢғॣፓǴԶॣፓޑъຼ

යࢂ߾жॣ߄ᓎޑזᄌǶ܌аъຼයޑॶຫεǴж߄ᓎຫ

ᄌǶϸϐǴъຼයޑॶຫλǴж߄ᓎຫז,ӵკ 2.13 ܌ҢǶ܌

аךॺճҔ࣬ჹᔈॣޑᓎٰౢғᖂॣǴӆᙖҗॣᆶॣϐ໔ۯޑᒨ

ٰౢғॣǶ 

    ݤБޑኧݤБޑኧݤБޑኧݤБޑਔୖኧۯำԄύۓ،ਔୖۯำԄύۓ،ਔୖۯำԄύۓ،ਔୖۯำԄύۓ،....˾˾˾˾

˿ፓঁॣ໘ᓎӵΠ߄Ǵঁॣ໘ޑᓎόӕǴ܌аёаౢғ

όӕॣ໘ޑᖂॣǶќъຼයɨ̪Ъ̜ɨᓎǴۯ߾ਔୖኧޑϦԄ 

R6=(500000/f-9)/15 

ҁسϐфૈӵΠ: 

()ฝय़ᡉҢ:ճҔঁ 16*16 ᒿ߾ᗺંତٰᡉҢฝय़ǴԶฝय़ޑ

ਔ໔ԶᡂǶ 

(Β)ᖂॣᡉҢ:ճҔঁඦᖂᏔٰวрᖂॣǴᖂॣᒿॣፓޑᡂٰ

 Ƕॣޑрᓬऍܫ
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實驗結果與操作說明實驗結果與操作說明實驗結果與操作說明實驗結果與操作說明 

ҁسϐфૈӵΠ: 

()ฝय़ᡉҢ:ճҔঁ 16 *16 ᒿ߾ᗺંତٰᡉҢฝय़ǴԶฝय़ޑ

ਔ໔ԶᡂǶ 

(Β)ᖂॣᡉҢ:ճҔঁඦᖂᏔٰวрᖂॣǴᖂॣᒿॣፓޑᡂٰ

 Ƕॣޑрᓬऍܫ

 

ҁᚒीᇙբϐႝηॣ౯ჴᡏӵკ 3.1 ҢǶЬाಔԋൂϡ܌

хࡴ (1) ່ࡪ (2)8052 ༾ೀᏔ (3) ඦᖂᏔ (4)74LS245 (5)74LS04 

(6)74LS138  (7)ႝ(8) ߔႝᡏǶ 

8052微處理器

8052微處理器

按鈕

揚聲器

74LS13874LS0474LS245

12

16*16點矩陣
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კ 3.1 ᚒჴሞԋࠔკ 

3.1 ᏹբᇥܴᏹբᇥܴᏹբᇥܴᏹբᇥܴ 

່ࡪΠࡪ.1     2 ջёኞॣܫ 

່ࡪΠࡪ.2 1 ёаኘܫ໒ۈᑻჿฝय़ 

່ࡪΠࡪ.3 2 ջёኞܫಃ२ᄺ 

່ࡪΠࡪ .4 1 ёаኘܫಃ२ᄺᑻჿฝय़ 

່ࡪΠࡪ .5 2 ջёኞܫಃΒ२ᄺ 

່ࡪΠࡪ .6 1 ёаኘܫಃΒ२ᄺᑻჿฝय़ 

່ࡪΠࡪ .7 2 ёаኘ״่ܫᑻჿฝय़ 

3.2 ᏹբ่݀ᏹբ่݀ᏹբ่݀ᏹբ่݀    

A.ॣ౯:ࡪΠॣ౯່ࡪޑϐࡕǴॣ໒ۈኞܫ 

B.ᑻჿǺ 

ฝय़Ǵӵკۈ໒ܫኞۈǴฝ໒ࡕϐ່ࡪޑΠᗺંତࡪ(1) 3.2  ҢǶ܌

 

კ 3.2  ᑻჿᏹբ่݀კ 
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ಃ२ᄺฝय़ǴӵკܫǴฝኞࡕϐ່ࡪޑΠᗺંତࡪ (2) 3.3  ҢǶ܌

 

კ 3.3  ᑻჿᏹբ่݀კ 

ಃΒ२ᄺฝय़ǴӵკܫǴฝኞࡕϐ່ࡪޑΠᗺંତࡪ (3) 3.4.1~3.4.2

 ҢǶ܌

 

კ 3.4.1  ᑻჿᏹբ่݀კ 
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კ 3.4.1  ᑻჿᏹբ่݀კ 

ฝय़Ǵӵკ״่ܫǴฝኞࡕϐ່ࡪޑΠᗺંତࡪ (4) 3.5  ҢǶ܌

 

კ 3.5  ᑻჿᏹբ่݀კ 
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結論與討論結論與討論結論與討論結論與討論 

4.1  ่ፕ่ፕ่ፕ่ፕ 

வךॺፕᚒҞ໒ۈǴฅࡕϩଛπբҗךॺ൳ঁڹఁޑոΚך

ॺीֹႝၡǴҗշ௲ॺࡰޑᏤךॺֹԋΑ CAPTURE ᆶճֹԋ

LAYOUT ೭ߚ٤٠ΓёаֹԋޑǴԶࢂҗךॺӄಔಔӕЈڐΚ

ΠωԖޑԋ݀Ƕௗךࢂॺளਔ໔നӭޑճҔ KEIL ໒ว೬ᡏኗ

ቪำԄǴ٠ՉೱՍෳ၂ךॺ᠋ךډॺॣ౯ёа҅தวрᖂॣ

ਔךॺӄಔࢂགזډाনрٰΑǶՠ೭ѝࢂ໒ךۈॺᗋѸךע

ॺޑᚒֹ׳ޑǴ܌аךॺፕΑ໒ᐒฝय़ᆶ่״ฝय़നךࡕॺ

ಖֹܭԋΑךॺޑᚒǶவ໒ۈႣෳډჴሞޑԋࠔрٰаࡕǴᗨฅ

ځΨӧׯॺӧၸำύᘐु҅অךठǴՠߚၰႣයфૈᆶ่݀٠ޕ

ύᏢډΑӭܿՋǶҗךॺӄಔፕёа࣮ךډॺޑᅿᅿୢᚒǴӕਔ

ΨᔠрׯᒤݤǴ၂ᡣךॺԋୢޑࠔᚒૈளှډ،ǶനࡕǴךॺ

ाགᖴࡰᏤךॺޑԴৣǵշ௲ᆶමᔅշၸךॺޑӕᏢǴӢࣁԖдॺ

 ᚒǶޑॺωૈֹԋ೭ԛך
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4.2  ፕፕፕፕ 

A.ୢᚒǺLayout рٰਔǴวဌՏόӝک႟ҹޑЁәόӝǶ 

ှ،Ǻךॺଭख़ཥ layoutǴനࡕঅֹ҅Ƕ 

B.ୢᚒΒǺᗺંତޑკؒᒤݤາрٰ 

ှ،ǺၸךॺޑᔠǴวࢂำԄୢޑᚒǴӧၸঅ҅ϐࡕǴ

კਢςૈճޑາрٰΑ 

C.ୢᚒΟǺᢕϾᢕࢡΑ 

  ှ،Ǻךॺ،ࢰעۓᢕεᗺǴ೭ኬ൩ёаעᢕޑࢡӦБ҅ןΑ 
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組員工作劃分組員工作劃分組員工作劃分組員工作劃分 

ಔಔಔಔ πբϩଛπբϩଛπբϩଛπբϩଛ 

શ௴ᆢ PCB Layout 

ᑵඵϡ ำԄኗቪ  

  ԋ ीႝၡ◖ࢫ

શ௴ᆢ ൔኗቪ  

݅Ѷ् ᛤკ  

݅Ѷ् Ѡൔ  

ླྀਛ၈ ቹТᇙբ  
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工作日誌工作日誌工作日誌工作日誌 

4 Д 27

В 

4 Д 28

В 

4 Д 29

В 

4 Д 30

В 

裏Д1В 裏Д2В 裏Д3В 

ᚒҞዴ

 ۓ

фૈዴ

 ۓ

ำԄ໒

 ኗቪۈ

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

裏Д4В 裏Д裏В 裏Д6В 裏Д7В 裏Д8В 裏Д9В 裏 Д 10

В 

٬ۓ،

Ҕ႟ҹ 

ႝၡკ

ᚉࠠ 

ႝၡკ

ᛤᇙ 

ႝၡკ

ᛤᇙ 

ႝၡკ

ᛤᇙ 

ႝၡკ

ᛤᇙ 

ႝၡკ

ֹԋ 

裏 Д 11

В 

裏 Д 12

В 

裏 Д 13

В 

裏 Д 14

В 

裏 Д 1裏

В 

裏 Д 16

В 

裏 Д 17

В 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 
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5 Д 18

В 

5 Д 19

В 

5 Д 20

В 

5 Д 21

В 

5 Д 22

В 

5 Д 23

В 

5 Д 24

В 

ำ Ԅ ኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪ 

ำԄኗ

ቪֹԋ 

ำԄନ

ᒱ໒ۈ 

5 Д 25

В 

5 Д 30

В 

6Д 1В 6Д 2В 6Д 3В 6Д 4В 6Д 5В 

ำԄନ

ᒱ 

ำԄନ

ᒱ 

ำԄନ

ᒱ 

PCB ݈

թጕֹ

ԋ 

PCB ݈

ᇙբ 

PCB ݈

ᇙբ 

PCB ݈

ᇙբ 

6Д 6В 6Д 7В 6Д 8В 6Д 9В 6 Д 10

В 

6 Д 11

В 

6 Д 13

В 

PCB ݈

ᇙբ 

PCB ݈

ᇙբ 

PCB ݈

ᇙጕֹ

ԋ 

ዴᇡԋ

 ࠔ

ዴᇡԋ

 ࠔ

നࡕዴ

ᇡ 

҅Ԅว

 ᚒ߄
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組員心得組員心得組員心得組員心得 

ᡏ৴ၰঁΓӧიᡏךӝբᡣޑԋ:೭ঁᏢය༾ೀᐒǴಔ◖ࢫԋ◖ࢫԋ◖ࢫԋ◖ࢫ

ύࢂख़ाޑǴؒԖΓࢂёа۹ౣޑǴঁΓޑଅΨߦࢂԋπբֹ

ԋޑाҹǴᗋाགᖴշ௲ٌޑधǴԛԖୢᚒ൩ा൨շ௲ޑᔅԆǴ

ᏢಞޑၡำሡाϼӭΓޑᔅշǴགᖴޑόѝԖ೭٤аᙁॊགᖴ

Γǵ٣ǵނǶӧ೭ঁᏢය္ךॺଽᅟӧଆ൩ࢂӧፕᚒޑ

εৎϕ࣬ᔅԆǴԖਔόᔉϕ࣬ᔅԆှเǴۈԄǵБӛᗋԖϩଛǴখ໒

ᆶόёىόޑԾρډགךոΚᡣޑಔࢂආǴՠ࡙ޑύයԖλλډ

ǴΨۓޭޑԾρܭჹࢂόޑډளךа೭ᚒᡣ܌Ǵࡋೀ٣ᄊޑڗ

ցࢂ೭٤ډΨૈགྷךցࢂԾρঁΓࢂቩຎǴӵ݀ޑჹԾρࢂ

ΨૈೕჄޑӵԜճǶ 

ླྀਛ၈ླྀਛ၈ླྀਛ၈ླྀਛ၈:Ԑӧεޑਔং൩ς᠋ᏢߏᇥၸεΒԖ༾ೀᐒᚒा

ǴՠࢂᒃيΑаࡕωޕၰԖӭ֚ᜤǴКଆځдޑፐำԝԝޑᏢಞ

КଆٰǴ೭ᚒૈ׳ᡣךॺޕၰӵՖᔈҔךॺ܌ޑᏢǴૈ׳ᡏډ

ი໗ϩπӝբޑख़ाǴޑঁߏόኬǴ܌а٩ྣѬॺޑߏѐ

ϩଛπբǴૈ׳ள٣ډъф७ޑਏ݀ǴനࡕǴߚதགᖴޑךಔǴӵ

݀ؒԖдॺӚԾޑбрᆶںǴךॺ೭ᚒۓόֹԋǶ 
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શ௴ᆢશ௴ᆢશ௴ᆢશ௴ᆢ:ӧ೭Ꮲයޑ༾ೀᐒǴךॺॣࢂޑ౯ǴࢂޑೢॄךำԄ

٬ҔБޑӧ୴ᆛઠཛྷ൨ԖᜢۈǴ໒ךޑޕ܌ඦᖂᏔคܭϩՠჹޑ

ךᡣѬวрᖂॣΑǴ༾ೀᐒᡣޑԋфܭॺಖךෳ၂ޑǴҗᄌᄌݤ

ॺჹำԄᇟޑقᇡ׳ޕуుڅǴεঅಞޑीᆉᐒཷፕԖගϷ༾ೀ

ᐒஒࢂߐᔈҔࣽᏢǴ܌аᡣךයࡑϩǴډޔ҅бፏჴՉϐ
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附錄一附錄一附錄一附錄一 

եॣਔեॣਔեॣਔեॣਔ 

ॣ໘ ॣፓ ᓎ ъຼය

(us) 

THx TLx 

 

եॣ 

Do 262 1908 248 140 

Do# 277 1805 248 243 

Re 294 1701 249 92 

Re# 311 1608 249 185 

Mi 330 1515 250 21 

Fa 349 1433 250 104 

Fa# 370 1351 250 185 

So 392 1276 251 5 

So# 415 1205 251 76 

La 440 1136 251 144 

La# 464 1078 251 208 

Si 494 1012 252 12 

 
 



電子音樂盒的設計與製作 
 

35       ҘεᏢᏢғൔ ePaper (2011 ԃ)   
 

ύॣਔύॣਔύॣਔύॣਔ 

ॣ໘ ॣፓ ᓎ ъຼය

(us) 

THx TLx 

ύॣ 
Do 523 956 252 68 

Do# 554 903 252 122 

Re 587 852 252 173 

Re# 622 804 252 221 

Mi 659 759 253 10 

Fa 698 716 253 52 

Fa# 740 676 253 93 

So 784 638 253 131 

So# 831 602 253 167 

La 880 568 253 200 

La# 982 536 253 232 

Si 988 506 254 6 

 
 
 
 
 
 

 



電子音樂盒的設計與製作 
 

36       ҘεᏢᏢғൔ ePaper (2011 ԃ)   
 

ଯॣਔଯॣਔଯॣਔଯॣਔ 

ॣ໘ ॣፓ ᓎ ъຼය

(us) 

THx TLx 

ଯॣ 
Do 1046 478 254 34 

Do# 1109 451 254 62 

Re 1175 426 254 87 

Re# 1245 402 254 111 

Mi 1318 379 254 133 

Fa 1397 356 254 155 

Fa# 1480 338 254 175 

So 1568 319 254 194 

So# 1661 301 254 211 

La 1760 284 254 228 

La# 1869 268 254 244 

Si 1976 253 255 3 
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