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ύЎᄔाύЎᄔाύЎᄔाύЎᄔा    

೿ᖿӛࠔౢޑຫٰຫวၲǴҺՖ٣௃೿ᖱ؃ਏ౗Ǵ೚ӭཥמԃٰࣽ߈

 Ƕڋ௓ޑԾ୏ϯܭ

  ҁ஑ᚒᇙբԾޑًوҞޑǴΨၟࢂᒿ๱ਔжޑዊࢬǴ׆ఈаࡕё

а೛ी΋ѠԾ୏ϯЪคΓ௓ޑڋԾًوǴฅԶךॺ଺ԾځًوЬाҞ

ᔈҔӧӚሦޑݱఈ೏ቶ׆жΓΚၗྍǴԾρགෳၡጕ΢ၡǴΨڗࢂޑ

ୱ΢Ƕ 

  ҁ஑ᚒᇙբϐคΓԾًوЬाճҔ༾௓ڋᏔǴ٠Ъ٬Ҕࢬޔଭၲ

០୏Ǵݮ๱Ӧय़΢җ໵Յጤ஥܌թ࿼ϐॉၰ຾Չ౽୏ǶќѦǴ྽Ծو

ًಥᚆॉၰၡጕਔ཮࿶җआѦጕགෳᏔวрߞޑဦٰঅ҅Չ຾БӛǶ 
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Summary 
In recent years,the highly developments of modern technologies,most of 
the electronic products are designed by automation processing,so as to 
achieve the goal of high efficiency. 
Hence,the purpose of this project is to design a self-propelled vehicle 
based on a microcontroller. 
Hope we can design an automated and unattended control of 
self-propelled vehicles, but we manufactureself-propelled vehicle whose 
main purpose is to replace the human resources. 

Sense line on the road by themselves, Hope it will be used widely in 
various domain. 
Unmanned self-propelled vehicles use a microcontroller the direct-current 
motor to drive. 
It will along with black tape were arranged on the ground to move the 
track. 
When the car get out of the track route,the car will fix the direction of 
travel.by the signal sent by infrared sencors 
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ಃ΋കಃ΋കಃ΋കಃ΋ക    ᆣፕᆣፕᆣፕᆣፕ 

Ծًو௦Ҕ 8051඲Т଺ࣁЬाޑ௓ڋǴ٠٬Ҕࢬޔଭၲ០୏Ǵݮ

๱Ӧय़΢җ໵Յጤ஥܌թ࿼ϐॉၰ຾Չ౽୏Ǵ٠ӧಥᚆॉၰၡጕਔ཮

࿶җआѦጕགෳᏔวрߞޑဦٰঅ҅Չ຾БӛǶԾًوЬाϩࣁଭၲ

௓ڋϟय़ǵᏤૐس಍Ϸགෳس಍฻Οঁηس಍Ƕҗܭးଛکϡҹୢޑ

ᚒǴԾًوӧޔጕၮ୏ਔ཮ୃᚆǴाόᘐঅ҅БӛǶന٫ϯޑፓ᏾Ծ

 ൻጕૈΚǴԖਏᕭอൻጕਔ໔Ƕًو๓ԾׯѰѓ፺ᙯೲǴаًو

ԾًوёаᔈҔӧཚၮࠔނ΢ǴόሡाΓΚΨόሡाᏹ௓Ǵྣࡽ

Ƕӵ݀ёау΢༾ႝတǴёаᔈҔӧශނၡጕǴԾρཚၮֹ೤ޑӳۓ

η΢Ǵᡣශηၟ๱Γ౽୏у΢ឪቹس಍ǴёаղᘐӚᅿόӕޑკ׎Ǵ

Զ଺׳ӭࡰޑзǶԾًوΨёаᔈҔӧؠ୔ǵᏯӦޑ௱ජǴࢂ܈҂ޕ

ሦୱޑ௖ෳႽβࢃǵОࢃǴ׳ёҔܭΓॺޑВߏғࢲϐύႽৎ৥ᐒᏔ

Γॄೢৎ୍ᆶӼӄ…฻฻Ƕ 
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ಃΒകಃΒകಃΒകಃΒക س಍фૈس಍фૈس಍фૈس಍фૈ 

ҁ஑ᚒ೛ीᆶᇙբа CNY70 ӀགෳᏔགᔈ໵ጕǴ٠೸ၸ 8051

௓ڋଭၲ០୏ႝၡǴፓ᏾ଭၲ҅ޑϸᙯϷᙯೲǶҁക࿯ஒϩࣁฯᡏࢎ

ᄬᆶ೬ᡏࢎᄬٿБय़຾Չ၁ಒޑϟಏǶ 

2.1  ฯᡏࢎᄬฯᡏࢎᄬฯᡏࢎᄬฯᡏࢎᄬ 

ҁ஑ᚒ೛ीϐฯᡏႝၡЬा٬Ҕ(1)8051ൂ඲Тǵ(2)CNY70Ӏག

ෳᏔǵ(3)ଭၲ០୏ႝၡǴკ ᄬკǴკࢎ಍سҁ஑ᚒ೛ीϐࣁҢ܌2.1

 ᕴᡏႝၡკǶࣁҢ܌2.2
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კ  ᄬკࢎ಍س 2.1
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2.1.1 AT89S51 

MSC-8051 سӈൂ඲Тࢂऍ୯ INTEL Ϧљ௢р MCS-8048 س

ӈ඲Тϐ܌ࡕ௢рុࡕޑ඲ТǴ8051 سӈൂ඲ТЬाׯࢂ຾ 8048 

ၡႝځӈൂ඲Т٩س ᄬϷ೬ᡏૈΚǶMCS-8051ࢎฯᡏޑӈൂ඲Тس

่ᄬΞёϩࣁΟᅿހҁǺ 

(1)඲Тϣ೽ό֖ ROM ހޑҁ 

(2)඲Тϣ֖ ROM ހޑҁ 

(3)඲Тϣ֖ EPROMހޑҁǶ 

ROM  ҁހ
EPROMހ

ҁ 

ROMlessހ

ҁ 
ROM(Bytes) RAM(Bytes) 

16Տϡी

ਔᏔ 

8051 8751 8031 4K 128 2 

8052 8752 8032 8K 256 3 

80C51 87C51 80C31 4K 128 2 

 

߄ 2.1 ඲ТКၨ߄ 

8051֖Ԗ൳ঁख़ाޑ੝܄ӵΠǺ 

1. ൂ඲Т 8 Տϡ CPU   

2. 4K Bytes ޑϣ೽ำԄ૶ᡏ 

3. 128 Bytes ёٮ᠐/ቪޑϣ೽ၗ਑૶Ꮻᡏ 

4. ϣ೽ڀԖਔેਁᕏᏔǴനଯπբਔેёၲ 

  12 MHz(നזೲࣁࡋ 1us/ࡰз)  

5. 2 ಔ 16 ՏϡޑीਔᏔ/ीኧᏔ(Timer/Counter)   
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6. 4 ಔ 8 Տϡޑ I/O ٠ӈ୵ǴӅ 32 చёൂᐱೕჄࣁᒡΕ܈ᒡр 

I/O ޑ  ᗺǶ 

7. ёᘉк128 ࣁK Bytes ޑѦ೽૶ᏫᡏǴځύ 64K Bytes ࣁำԄ 

 ૶Ꮻᡏ 

8. ќѦ 64K Bytes ࣁၗ਑૶ᏫᡏǶ 

9. ёೀ౛ 5 ঁύᘐٰྍǴ٠ёೕჄځύᘐᓬӃ៾Ƕ 
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2.1.2 CNY70 ӀགෳᏔӀགෳᏔӀགෳᏔӀགෳᏔ 

IǵགෳᏔϐϟಏᆶҔ೼ 

ӀགෳᏔёаεϩٿࣁᅿ,ځύϐ΋ࣁஒวӀ-ڙӀޑϡҹ࣬ჹܫ

࿼Ǵаᔠр྽ύࢂցԖ໔႖ނᡏǴᆀϐࣁȨ೸ၸࠠӀགෳᏔȩǶќ΋

ᅿࣁஒวӀɡڙӀϐӚϡҹ٠௨ǴڙӀϡҹᙖҗୀෳрวӀϡҹ܌ว

৔ࡕ࿶җምᛖ܌ނϸ৔ޑӀǴᆀࣁȨϸ৔ࠠӀགෳᏔȩǶკ 2.3 ࣁ

CNY70Ѧᢀǵკ ࣁ2.4 CNY70९ຎკǶ 

 

 კ 2.3  CNY70Ѧᢀ კ 2.4  CNY70९ຎკ 

 

ԾًوճҔ CNY70གෳᏔୀෳၡय़Ǵᙖ๱໵Յጤ஥܌ຠӳޑՉ

୏ၡጕٰ౽୏Ǵ٠Ъӧୃ౽ॉၰਔૈวрૻဦ๏ 8051௓ڋ඲ТǴԶ

8051௓ڋ඲Т߾ଞჹ໺ٰߞޑဦǴԾ୏ਠ҅౽୏ၡጕԿॉၰ΢Ƕ 
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Ծًو೛ۓҗ ޑ8051 37ǵ38ǵ39ௗဌٰௗԏૻ৲ 0ǵ1 ٰղᘐ

ցᙯ៻Ǵҗࢂ 000ǵ001ǵ100ǵ111ǴѤᅿϩձ߻ࣁ຾ǵѰᙯǵѓᙯک

ଶЗǶԶགෳᏔ൩ࢂॷҗҔ඲ CNY70གෳӦय़΢ޑጤ஥Ǵ଺ًࣁη

җ৲ૻעБӛǴ٠وՉޑ 37ǵ38ǵ39ௗဌ໺ሀ๏ MSC-51Ƕ 

IIǵ CNY70ӀགෳᏔ 

ӵკ ΋ঁआѦጕϸ৔ӀགෳᏔǴѬѝࢂҢǴCNY70 ӀགෳᏔ܌2.5

ௗڙआѦጕǴ܌аჹځܭѬѦࣚυᘋޑӀጕ٬ҔӀᘠݢᏔٰၸᘠ௞Ǵ

٠೸ၸӀႝ඲ᡏୀෳࢂցԖϸ৔ӣٰޑआѦጕӀǴаᕕှምᛖޑނӸ

ӧǶ

 

კ 2.5 གෳᏔႝၡკ
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IIIǵ CNY70ӀགෳᏔϣ೽ᄬ೷ 

1.आѦጕวӀΒཱུᡏǺ 

җკ ک2.6 ҢǴᜪ՟วӀΒཱུᡏ(LED܌2.7 ᐩ)ޑф Ǵૈ྽ PN ٿ

ᆄу΢໩ӛୃᓸਔёวрࣁߏݢ 800nm ޑआѦጕόёـӀǶ 

 

კ 2.6 CNY70आѦጕаϷᘠ᜔ 

 

კ 2.7 CNY70ௗဌკ 

 

2.Ӏႝ඲ᡏǺ 

ڙ ӀୀෳϡҹǴ྽Ӏႝ඲ᡏޑགϸᔈ௵ڀߏݢ΋ঁჹआѦጕࣁ

आѦጕӀྣ৔ਔࣁեלߔǴԶ҂ڙӀਔև౜ଯלߔǶ
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3.ӀᘠݢᏔǺ 

୤΋໻ᡣࣁߏݢआѦጕ߈ߕӀ᛼೯ၸޑᘠӀ೸ Ǵ᜔ёҔٰу ம

Ӏႝ඲ᡏޑᚇૻჹૈלΚǴफ़եआѦጕӀаѦޑυᘋǶ 
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 ଭၲ០୏ၡࢬޔଭၲ០୏ၡࢬޔଭၲ០୏ၡࢬޔଭၲ០୏ၡࢬޔ 2.1.3

ӵკ ଭၲ០୏ႝၡሡҔࢬޔҢ܌2.10 12Vႝޑᓸ០୏Ǵ྽ P1.0ǵ

P1.3ૻޑဦࣁ 5VǴP1.1ǵP1.2ૻޑဦࣁ 0VǴQ1ǵQ4ႝ඲ᡏࣁޑႫ

ޑᄒЗኳԄǴQ1ǵQ4ࣁኳԄǴQ2ǵQ3ႝ඲ᡏک VCEႝޑᓸऊ฻ܭ

0.2VǴჹ 12Vٰᇥё۹ౣǴ൳Я฻ܭᏤ೯ރᄊǴԶଭၲௗႝޑډڙᓸ

൩εऊ฻ܭ 12VǴ٬ଭၲ҅ᙯǹϸϐǴ྽ P1.1ǵP1.2ૻޑဦࣁ 5VǴ

P1.0ǵP1.3ૻޑဦࣁ 0VǴQ2ǵQ3ႝ඲ᡏࣁႫکኳԄǴQ1ǵQ3ႝ඲

ᡏࣁᄒЗኳԄǴQ2ǵQ3ޑ VCEႝᓸࣁ 0.2VǴჹ 12Vٰᇥё۹ౣǴ

൳Я฻ܭᏤ೯ރᄊǴԶଭၲԏႝޑډᓸ൩εऊ฻12-ܭVǴ٬ଭၲϸᙯǶ 

 

კ 2.10 ଭၲ០୏ႝၡკ 
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2.2  ೬ᡏࢎᄬ೬ᡏࢎᄬ೬ᡏࢎᄬ೬ᡏࢎᄬ 

ҁ஑ᚒ೛ीϐ೬ᡏࢬำϩ(1)ࣁགෳЬำԄǵ(2)௓ڋୋำԄǶ 

2.2.1 གෳЬำԄགෳЬำԄགෳЬำԄགෳЬำԄ 

კ ਔӃགෳۈำკǴ΋໒ࢬҁ஑ᚒϐЬำԄࣁҢ܌2.11 CNY70

ӀགෳᏔૻޑဦǴஒૻဦܫԿ R0Ǵӆղᘐ R0಄ӝব΋ঁኳԄǴ٠ख़

ፄୀෳǶ௓ڋୋำԄϩࣁ 7ᅿኳԄǴኳԄ εѰᙯǹኳԄࣁ1 λѰࣁ2

ᙯǹኳԄ εѓᙯǹኳԄࣁ3 λѓᙯǹኳԄࣁ4 ຾ǹኳԄ߻ࣁ5 ࡕࣁ6

ଏǹኳԄ  ଶЗǶࣁ7
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კ 2.11 ЬำԄࢬำკ 
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2.2.2 ௓ڋୋำԄ௓ڋୋำԄ௓ڋୋำԄ௓ڋୋำԄ 

௓ڋୋำԄϩࣁ 7ᅿኳԄ: 

• Mode1: ૻဦࣁ 001Ǵ଺εѰᙯޑ୏բǶ 

• Mode2: ૻဦࣁ 011Ǵ଺λѰᙯޑ୏բǶ 

• Mode3: ૻဦࣁ 100Ǵ଺εѓᙯޑ୏բǶ 

• Mode4: ૻဦࣁ 110Ǵ଺λѓᙯޑ୏բǶ 

• Mode5: ૻဦࣁ 101Ǵ଺ӛ߻຾ޑ୏բǶ 

• Mode6: ૻဦࣁ 111Ǵ଺ӛࡕଏޑ୏բǶ 

• Mode7: ૻဦࣁ 000Ǵ଺ଶЗޑ୏բǶ 



Ծًوϐ೛ीᆶᇙբ 

                                    16       逢甲大學學生報告 ePaper(2013年) 

ಃಃಃಃΟΟΟΟകകകക س಍фૈس಍фૈس಍фૈس಍фૈ    

ҁ஑ᚒ೛ीᆶᇙբа CNY70ӀགෳᏔୀෳૻဦǴགᔈၡጕǴ٠

ԾՉ٩ྣၡጕՉوǴค໪Γᜪ௓ڋǴѝሡा೛ۓӳၡጕջёᡣًᡏԾ

Չو୏ǶёቶݱᔈҔӧӭϡቫय़΢ǴځЬाфૈԖǺ 

1. ୀෳǺճҔ CNY70ӀགෳᏔୀෳ೛ޑۓၡጕǴ٬ 8051ёаճҔ

ୀෳૻޑډဦ௓ڋଭၲޑၮᙯǶ 

2. ԾՉو୏ǺёаճҔ 8051ύޑำԄǴ௓ڋଭၲᙯ୏Ǵ٬ًᡏёа

 Ƕࡋ຾ೲ߻ѰᙯǵѓᙯǴаϷፓ᏾܈ଏࡕ຾ǵ߻

3. ཚၮ೤ނ : Ӣࣁ೛ۓӳၡጕǴΨёаԾՉو୏Ǵ൩ёаނעᡏܫ

Կًᡏ΢य़຾Չཚၮޑ୏բǶ 

4. ёး೛ॹًႜၲǴ٬ԾૈًوԾ୏ղᘐᕅᏛ܈ምᛖޑނӸӧаߥ

ៈԾًوǶ 

5. у΢ᖂ௓фૈǴૈჹԾًو଺ᙁൂޑᇟॣ௓ڋǴӵ௓ڋଭၲޑᙯ

ೲࢂ܈Չ຾Бӛ฻фૈǶ 

6. ၮҔའ௓း࿼Ǵคጕའ௓ᏔჹԾًو຾ՉӚᅿфૈᏹբǶ 

ӭф׳಍٬ϐૈว৖рس΢уးႝတًو಍ǴӧԾسၩ༾ႝတ܍ .7

ૈǶ 

8. у೛ᐒఓЋᖉǴ٬ԾًوёаԾ୏ཚၮࠔނǴ܈ፓ᏾ࠔނՏ࿼Ƕ 
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λՉឪቹᐒޑуးǴёа٬Ծًوղᘐ߻БၡݩǴаϷୀෳόӕკҢ

зǶࡰޑ
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ಃѤകಃѤകಃѤകಃѤക    ჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴჴᡍ่݀ᆶᏹբᇥܴ    

ًᡏа೸ܴᓸլΚ݈ࣁЬᡏǴ४ၩЬႝၡ݈ǵଭၲ០୏ႝၡ݈ǵ

аϷႝԣǴଭၲ߾Ҕ U ܭௗ߾፺߻ᓸլΚ݈ۭ೽ǴԶܭۓڰТ៓׎

ଭၲǴ׎ԋ߻፺០୏ǹԶࡕ፺ٿࣁᗭёᒿՉ৩БӛԾҗᙯ୏ޑ፺जǴ

ჴᡏკӵკځ  ҢǶ܌4.1

 

კ 4.1 ًᡏ่ᄬ 

4.1  ᏹբᇥܴᏹբᇥܴᏹբᇥܴᏹբᇥܴ 

1. ௗ΢ႝԣǴ٬ًᡏύ໔ޑ CNY70ჹྗ໵ጕǴًᡏ໒وۈ୏Ƕ 

2. ྽໵ጕѰ៻ǴѰᜐޑ CNY70གෳډ໵ጕ߾ѰᙯǶ 

3. ྽໵ጕѓ៻Ǵѓᜐޑ CNY70གෳډ໵ጕ߾ѓᙯǶ 

4.2  ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ჴᡍ่݀ 
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1. CNY70ύ໔ୀෳډ໵ጕǴ୺Չޑوޔ୏բǶ 

2. CNY70Ѱᜐୀෳډ໵ጕǴ୺ՉѰᙯޑ୏բǶ 

3. CNY70ѓᜐୀෳډ໵ጕǴ୺Չѓᙯޑ୏բǶ 

4. CNY70Οᗭ೿ୀෳόډ໵ጕǴ୺Չࡕଏޑ୏բǶ 

5. CNY70Οᗭ೿ୀෳډ໵ጕǴ߾ଶЗޑ୏բǶ 
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ಃϖകಃϖകಃϖകಃϖക    ่ፕᆶ૸ፕ่ፕᆶ૸ፕ่ፕᆶ૸ፕ่ፕᆶ૸ፕ    

1. ӵ݀ᙯ៻ࡋفޑຬၸ ໵ጕǴډǴΟঁགӀᏔӕਔ೿ୀෳόࡋ90

Ԗёૈ཮ፂр໵ጕၡ৩ϐѦǴޣ܈ॹଏ଑ᙯǴؒᒤݤᝩុՉو

ΠѐǴ೭ࢂ҂ٰᗋाࡘԵӵՖှ،ୢޑᚒǶ 

2. CYN70གෳᏔޑᘍܫՏ࿼ǴᘍளϼᇻǴёૈղᘐόྗዴǴᏤठ

ًᡏࡕ߻ፓ᏾ࡋفӭԛǴੁ຤ਔ໔Ǵᙯ៻ࡋفၸεਔǴёૈᏤ

ठղᘐᒱᇤǴݮচၡӣٰǶ 

 ຾Бӛׯ຾Бӛׯ຾Бӛׯ຾Бӛׯ  5.1

ਔংǴΟᗭޑጕǴᗉխᙯ៻ޑጕඤԋၨಒޑॺஒᙯ៻ך .1 CNT70

ӕਔୀෳډ໵ጕԶଶЗ୏բǶ 

2. ஒ CNY70ϐ໔ޑຯᚆ߈܎Ǵ٠ፓ᏾ډന፾྽ޑຯᚆǴՠΨόё

аϼ߈ǴᏤठୀෳϼᡫ௵ԶղᘐᒱᇤǶ 
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ಃϤകಃϤകಃϤകಃϤക    ಔ঩πբჄϩಔ঩πբჄϩಔ঩πբჄϩಔ঩πբჄϩ    

ಔ঩ۉӜಔ঩ۉӜಔ঩ۉӜಔ঩ۉӜ πբϩଛπբϩଛπբϩଛπբϩଛ 

ೱ௴๔ CaptureǵLayoutǵౌௗǵᇙբًᡏǵαᓐൔ֋Ƕ 

৪ࡹύ ೬ᡏำԄǵෳ၂ႝၡǵෳ၂ଭၲǵෳ၂ӀགෳᏔǶ 

஭ඳ๔ ᇙբႝၡ݈ǵಔӝႝၡǵWORDᔞǵPPTᔞǶ 

ഋةߪ ᖼວ׷਑ǵಔး႟ҹǵᇙբႝၡ݈ǵᇙբًᡏǶ 

 



Ծًوϐ೛ीᆶᇙբ 

                                    22       逢甲大學學生報告 ePaper(2013年) 

ಃಃಃಃΎΎΎΎകകകക    πբВᇞπբВᇞπբВᇞπբВᇞ    

4Д 17ဦ 4Д 20ဦ 4Д 24ဦ 4Д 30ဦ 

 Ե஑ᚒࡘ

(஭ඳ๔ǵ৪ࡹύǵ

ೱ௴๔ǵഋةߪ) 

ᇆ໣࣬ᜢၗ਑ 

(৪ࡹύǵ஭ඳ๔) 

᏾౛࣬ᜢၗ਑ 

(ೱ௴๔ǵഋةߪ) 

૸ፕπբϩଛ 

(஭ඳ๔ǵ৪ࡹύǵ

ೱ௴๔ǵഋةߪ) 

5Д 01ဦ 5Д 04ဦ 5Д 10ဦ 5Д 15ဦ 

Capture 

(ೱ௴๔) 
រхހෳ၂ႝၡ 

(৪ࡹύǵ஭ඳ๔) 

ෳ၂ଭၲ០୏ႝၡ 

(৪ࡹύǵ஭ඳ๔) 

Layout 

(ೱ௴๔ǵഋةߪ) 

5Д 18ဦ 5Д 21ဦ 5Д 22ဦ 5Д 25ဦ 

௦ᖼ࣬ᜢ׷਑ 

(ഋةߪǵ஭ඳ๔) 

 ၡ݈ႝࢱ

(ഋةߪǵ஭ඳ๔) 

ౌௗ 

(ೱ௴๔ǵഋةߪ) 

ಔးًᡏϷෳ၂ 

(஭ඳ๔ǵ৪ࡹύ) 

5Д 28ဦ 6Д 07ဦ 6Д 08ဦ 6Д 09ဦ 

ᕴෳ၂ 

(৪ࡹύǵ஭ඳ๔) 

ය҃ PPTᇙբ 

(஭ඳ๔) 

ҔႝԣႝؼׯΚس

಍ 

(৪ࡹύ) 

ᕴෳ၂Ϸፓ᏾ 

(৪҅ύ) 
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ಃಃಃಃΖΖΖΖകകകക    ಔ঩Јளಔ঩Јளಔ঩Јளಔ঩Јள    

ೱ௴๔ೱ௴๔ೱ௴๔ೱ௴๔ǺǺǺǺ 

೭Ꮲයޑ༾ೀ౛ᐒჴಞךࢂεᏢғఱޑ΋εࡷᏯǴவᏢය߃ϙሶ

೿ό཮Ǵ࿶ၸᄌᄌޑᏢಞǴฅࡕӧය҃ਔֹԋ஑ᚒǴ྽ฅځύၶډΑ

೚ӭ֚ޑᜤᆶ਋שǴ೸ၸ΋ঁᏢයޑᏢಞǴךॺόѝᏢډΑ ޑ8051

٬ҔБԄǵಔӝᇟޑق୷ҁࡰзǵᐨᒵำԄǵౌௗǵLAYOUTǵᇙբ

ႝၡ݈฻฻Ǵ׳ख़ाךࢂޑॺᏢ཮ΑӵՖϕ࣬ྎ೯ᆶх৒Ǵ؂ঁΓޑ

ਔ໔೿όᅰ࣬ӕǴ܌аதத཮ၶډคୖݤᆶޑ௃׎ǴӵՖૈӧԖज़ޑ

ਔ໔္૸ፕǵϕ࣬ଛӝǵϩπӝբǴך᝺ள೭ࢂ΋ঁი໗നख़ाܿޑ

ՋǴૈֹԋ೭ԛޑය҃஑ᚒǴѝૈགᖴځдಔ঩ॺޑх৒ᆶոΚǴΨ

ᖴᖴշ௲ӵԜ឴࣊Ծρޑਔ໔ٰ௲ᏤךॺǶ 
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৪ࡹύ৪ࡹύ৪ࡹύ৪ࡹύǺǺǺǺ 

Ǵᆶ΋᏾ঁޑॺӧ΋᏾ᏢයᏢಞךΑǴ߄วܭΑᏢය҃ΑǴಖډ  

Д܌ᇙբ஑ᚒǴಖܭԖΑλλ่ޑ Ǵ݀౜ӧӣགྷଆǴ೭஑ᚒޑ΋໒ۈǴ

εৎ೿໿໿ޑགྷ๱ा଺Α࡛ሶኬޑ஑ᚒԶྠඊޑਔংǴ೭ಔ΋໒ޑۈ

஑ᚒᚒҞ൩೏ཟӃΑǴ܌а൩җࡕࣁٰךय़ޑ஑ᚒǴुۓΑ΋ঁԾو

஑ᚒǴ᝺ளԾρԖೢޑਔংुΠޑ߃ᏢයࣁӢࢂΓΨঁךᚒҞǴޑً

ҺाࣁԾρགྷޑ஑ᚒѐֹԋǴջߡಔ঩ਔ໔΢ؒᒤݤଛӝǴךΨᔈ၀

ाѐ଺ֹǴӢԜᒿ๱຾߄ࡋǴךॺᔈ၀ाᛦҬ஑ᚒ΢ޑ PPTᆶεᆜ

٣Ǵ൩ӰགྷҔޑ༿េǴ೭ሶӭࡐӭ٣౜ӧٰ࣮೿᝺ளԾρࡐ਑Ǵ׷ډ

ೢҺǴٰ௝Ⴌځдಔ঩ϩଛπբ΢ޑόѳ฻ǴᏤठԾρததೀܭኪច

٣Ǵՠϩଛπբӵ݀ؒޑךࢂۓϩଛό΋ޑ೚ϩଛπբ΢܈Ǵ׎௃ޑ

ϩଛӳ൩৒ܰр౜ಔ঩όᅈǴࣁԜךΨᆶ΋ಔύၨԖೢҺޑಔ঩ᛈว

Α΋٤௃ᆣϯ٣ޑǴ૸ፕٰࡕډǴว౜ഖฅόࢂգٿךϐ໔ୢޑᚒǴ

Ӣךॺ଺Αࡐӭډ࣮ࠅวքޑಔ঩Ǵࠅคೀวࡗࢻ਻Ǵᜐբ๱ჴᡍԶ

௃ᆣᆅ౛όӳԶᏤठޑǴ܌аӧ҂ٰךाᗉխ೭ᅿୢᚒǴԾρΨाӳ

ӳᏢಞӵՖϩଛӳπբǴࡕֹ࡜ܤǴךᗋࢂ᎞๱Ծρԏᒤ܌Ԗؒ଺ӳ

 ӦБǶޑ

  ਔ໔ޑ௢౽Ǵಖܭ໒ۈा଺ΑჴբǴԖΑ΢ԛޑ௲૽ǴךᏢ཮Α

ϩଛπբޑख़ाǴӢԜ΋໒ךۈॺ൩ӃᇥӳǴፔॄೢቪำԄǻፔॄೢ
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ԏ໣׷਑ǻፔॄೢ଺ ORCADǻ΋Ϫ۵׏ӵႣය૓ޑགྷݤǴډΑᡍԏ

ၰǴᆶֹښޑӵྟ΋૓ֹӄ੃ѨǴѝഭΠ΋٤ූ੮ΠݤਔংǴ೭གྷޑ

ԋ΋ъ٣ޑǴԶှ،ޑБݤǴΨ൳Яܭ߈җךᆶٗՏಔ঩΋΋ѐा؃

дॺǴ٠ၟ๱дॺ΋ଆ଺ډӳࣁЗǴ଺ډ೭ਔǴᡣךΞ๴วΑཥޑགྷ

ܭԋǴ೭ҹ٣ჴӧၸֹޑᆶдॺډ᝺ளགྷा฻๱ਔ໔ך਻Ǵᡣ࡜ᆶݤ

౛གྷǴᆶځයఈдॺǴόӵයఈԾρ΋ঁΓֹԋӭϿǻӢԜӧբޑਔ

ংךᕴࢂѐჴᡍ࠻֌๱հ਻Ǵ΋ᜐֹԋךԾρाޑ؃຾ࡋǴࣗԿຬຫ

຾ࡋਔǴाѐ࣮дॺֹԋډবǻډޔෳ၂ჴᡍᏔ׷Ǵว౜Ѭૈ܌଺ޑ

ֹӄόޑךډႣයǴᡣך΋ࡋ਋שǴགྷܫకǴѝӳ؃շܭշ௲ǴԢշ

௲ѝ๏ΑךБӛǴᇥགྷाඤᚒҞςࢂόёૈǴόӵགྷགྷࢂόࢂգॺޑ

ႝၡკԖ٤೚рΕǴᡣךԖΑБӛѐঅႝׯၡკǴௗ๱႖Ϻ݀ฅࣤϺ

όॄךǴᡣډפךཥႝޑၡკǴஒཥޑགྷܫݤ΢ѐǴ٬ளགෳᏔӵႣ

යբҔǴӧךᐱҥෳֹ೭٤Ꮤ׷ᆶႝၡკǴಖܭᗌӛΑཥޑ΋ঁ໘ࢤǶ 

 

  ਔ໔຾ΕډΑ׀ᖂǴಖܭाѐзΓයޑࡑ PCB݈ηޑᇙբǴᇙ

բ೭ঁ໘ࢤਔǴӢךࣁॺࢂຬ߻೚ӭಔǴ܌аਔ໔΢ࡐкျǴ܌аᇸ

᚞ޑѐ଺р໚݈ࡾηᆶεठ΢ֹԋౌޑௗǴௗ๱ᗋࢂ፺ךډѐ଺നࡕ

΢Ξࡋಔ঩ΞрхΑǴౌௗ΢Ξр౜ୢᚒǴӢԜ຾ޑךෳ၂Ǵ݀ฅޑ

ᄌΑΠٰǴӢԜډΑჴᡍፐޑਔংǴךॺ൩ᝩុෳ၂ǴँฅԴৣр౜

ΑǴ΋ၸٰᇥգॺ࡛ሶӧෳ၂ႝྍǴ࡛ሶӧෳ၂០୏ႝၡ݈Ǵՠךॺ
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൩ࢂ᝺ளଭၲᆶႣය୏բόϼ΋ኬǴ܌аᓬӃෳ၂ ဦጕǴૻޑ8051

ௗ๱ࢂ០୏ႝၡ݈ࢂցԖ٤อၡǻ݀ฅ႖ϺၟךԢշ௲ว౜ΑǴ០୏

ႝၡ݈аϷ PCB݈η΢ԖϿౌٿచൂ޻ጕǴှ،೭٤ୢᚒࡕǴ݀ฅ

߈ԋΑֹܭಖًوԾޑॺך 85%ǴഭΠ፺ηǵ௨ଞጕᆶޑيًۓڰπ

բǴ܌аךΞଆي΋ঁΓѐշ௲ჴᡍ࠻ǴѐפԢշ௲৾Ⴃۓा๏ޑך

௨ଞጕǴؒགྷډഖฅၶډഋշ௲ࠅӧ৾ךጕ߻ᇥΑ΋ѡ၉Ǵᇥόૈ৾

௨ଞጕǴך྽ਔԖᗺඊОǴՠךᇡ੿ୢޑдᇥǴୢϙሶךॺ០୏ႝၡ

݈΢Ԗౌௗ௨ଞࠅόૈҔ௨ଞጕǴฅԶഋշ௲ᇥךॺό཮ౌௗ௨ଞ

ጕǴՠךᇥёа௲ౌךௗǴдࠅ΋α๊ܔᇥգॺό཮ౌௗǴӢԜךѝ

ӳډܦഋշ௲ޑوਔংǴωډפԢշ௲ᔈ၀৾׷ޑ਑ǴᏢډӵՖౌ

ௗǴளаஒًᡏεठ΢ֹԋǶ 

  ਔ໔ӣډว߻߄Ǵךॺ؃ֹࣁऍǴךࣁॺޑԾًوуး΢Αႝ

ԣǴࢂࠅ΋ϪѨ௳ޑ໒ۈǴখ໒ۈǴךགྷډᇥࢂόႝࢂԣ๏ޑ 6V ޑ

ႝᓸϼଯǴᏤठ០୏ႝၡคݤ௴୏ǴӢԜඤΑ 4.5vႝޑᓸǴ่݀ว

౜ଭၲوள܁ڻࡐǴՠҗܴܭϺԵ၂ޑԵໆǴ،ۓाѐᏢਠޔௗҔޔ

ஒࢂߡഖฅ០୏ႝၡςԖ٤೚ᐨ྄Ǵ႟ҹཞᚯǴջډᔈᏔǴؒགྷٮࢬ

շ௲ٰᔅԆΨӣϺЮೌǴ܌аᏤठډวޑ߄ਔংǴค҅ݤதӧѠ΢០
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ᒵ΋΋΋΋(ASM(ASM(ASM(ASMߕᒵߕᒵߕᒵߕ ᔞᔞᔞᔞ))))    

  ORG   0H 

MAIN: ;0 ж߄໵ጕ   1ж߄ѳӦ 1001ж҅߄ᙯ=໩ਔଞ 0110ж

 ϸᙯ=଍ਔଞ߄

  MOV   R0,P0 

  ;     P0.0,;Ѱୁ 0 

  ;     P0.1,;ύ໔ 0 

  ;     P0.2,;ѓୁ 1 

  ;ACALL  MODE1 
START: CJNE  R0,#4,NEXT1 
  ACALL  MODE1 

  ;     P0.0,;Ѱୁ 0 

  ;     P0.1,;ύ໔ 1 

  ;     P0.2,;ѓୁ 1 

  ;ACALL  MODE2 
NEXT1: CJNE  R0,#6,NEXT2  
  ACALL  MODE2 

  ;     P0.0,;Ѱୁ 1 

  ;     P0.1,;ύ໔ 0 

  ;     P0.2,;ѓୁ 0 

  ;ACALL  MODE3 
NEXT2: CJNE  R0,#1,NEXT3  
  ACALL  MODE3 
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  ;     P0.0,;Ѱୁ 1   

  ;     P0.1,;ύ໔ 1 

  ;     P0.2,;ѓୁ 0 

  ;ACALL  MODE4 
NEXT3: CJNE  R0,#3,NEXT4 
  ACALL  MODE4 

  ;     P0.0,;Ѱୁ 1 

  ;     P0.1,;ύ໔ 0 

  ;     P0.2,;ѓୁ 1 

  ;ACALL  MODE5 
NEXT4: CJNE  R0,#5,NEXT5 
  ACALL  MODE5 

  ;     P0.0,;Ѱୁ 1 

  ;     P0.1,;ύ໔ 1 

  ;     P0.2,;ѓୁ 1 

  ;ACALL  MODE6 
NEXT5: CJNE  R0,#7,NEXT6 
  ACALL  MODE6 

  ;     P0.0,;Ѱୁ 0 

  ;     P0.1,;ύ໔ 0 

  ;     P0.2,;ѓୁ 0 

  ;ACALL  MODE7 
NEXT6: CJNE  R0,#0,MAIN 
  ACALL  MODE7 
  SJMP  MAIN 
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MODE1:  ;εѰᙯ=L ϸ R҅ᙯ 

  MOV   P1,#01101001B 
  ACALL  DELAY1 
  MOV   P1,#01000001B 
  ACALL  DELAY2 
  CJNE  R0,#4,OVER1 
  AJMP  MODE1 
OVER1:  

RET 
 

MODE2:  ;λѰᙯ=R҅ᙯ 

  MOV   P1,#00001001B 
  ACALL  DELAY1 
  MOV   P1,#00000001B 
  ACALL  DELAY2 
  CJNE  R0,#6,OVER2 
  AJMP  MODE2 
OVER2:  

RET 
 

MODE3:  ;εѓᙯ=L ҅ Rϸᙯ 

  MOV   P1,#10010110B 
  ACALL  DELAY1 
  MOV   P1,#00010100B 
  ACALL  DELAY2   
  CJNE  R0,#1,OVER3 
  AJMP  MODE3 
OVER3:  

RET 
 

MODE4:  ;λѓᙯ=L ҅ᙯ 

  MOV   P1,#10010000B 
  ACALL  DELAY1 
  MOV   P1,#00010000B 
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  ACALL  DELAY2 
  CJNE  R0,#3,OVER4 
  AJMP  MODE4 
OVER4:  

RET 
 

MODE5:  ;۳߻ፂ=L ҅ R҅ᙯ 

  MOV   P1,#10011001B 
  ACALL  DELAY2 
  CJNE  R0,#5,OVER5 
  AJMP  MODE5 
OVER5:  

RET 
 

MODE6:  ;ࡕଏ=L ϸ Rϸᙯ 

  MOV   P1,#01100110B 
  ACALL  DELAY1 
  MOV   P1,#01000100B 
  ACALL  DELAY2 
  CJNE  R0,#7,OVER6 
  AJMP  MODE6 
OVER6:  

RET 

MODE7:   ;ଶЗ=೿όᙯ 

MOV  P1,#00000000B 
ACALL DELAY2 
CJNE R0,#0,OVER7  
AJMP MODE7 

OVER7:  

RET 

DELAY1:   ;0.1S 
MOV R1,#200 
DL1: MOV R2,#250 
DL2: DJNZ R2,DL2 
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DJNZ R1,DL1 
RET 

DELAY2:   ;0.05S & ӆԛௗԏ CNY70ૻဦ 

MOV R3,#100 
DL3: MOV R4,#250 
DL4: DJNZ R4,DL4 
DJNZ R3,DL3 
MOV R0,P0 
RET 
 
END 
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ᒵΒΒΒΒ(LST(LST(LST(LSTߕᒵߕᒵߕᒵߕ ᔞᔞᔞᔞ))))    

A51 MACRO ASSEMBLER  CAR__1_                                                              
06/13/2013 10:51:09 PAGE     1 
 
 
MACRO ASSEMBLER A51 V8.02 
OBJECT MODULE PLACED IN car (1).OBJ 
ASSEMBLER INVOKED BY: C:\Keil\C51\BIN\A51.EXE car (1).asm 
SET(SMALL) DEBUG EP 
 
LOC  OBJ            LINE     SOURCE 
 
0000                   1                     ORG                     
0H 

0000                   2     MAIN:   ;0ж߄໵ጕ   1ж߄ѳ

Ӧ  1001ж҅߄ᙯ=໩ਔଞ     0110ж߄ϸᙯ=଍ਔଞ 

0000 A880              3                     MOV                     
R0,P0 
                       4                     ;               

P0.0,;Ѱୁ 0     

                       5                     ;               

P0.1,;ύ໔ 0 

                       6                     ;               

P0.2,;ѓୁ 1 

                       7                     ;ACALL          
MODE1 
0002 B80402            8     START:  CJNE            
R0,#4,NEXT1 
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0005 1127              9                     ACALL           
MODE1 
                      10                     ;               

P0.0,;Ѱୁ 0 

                      11                     ;               

P0.1,;ύ໔ 1 

                      12                     ;               

P0.2,;ѓୁ 1 

                      13                     ;ACALL          
MODE2 
0007 B80602           14     NEXT1:  CJNE            
R0,#6,NEXT2      
000A 1137             15                     ACALL           
MODE2 
                      16                     ;               

P0.0,;Ѱୁ 1 

                      17                     ;               

P0.1,;ύ໔ 0 

                      18                     ;               

P0.2,;ѓୁ 0 

                      19                     ;ACALL          
MODE3 
000C B80102           20     NEXT2:  CJNE            
R0,#1,NEXT3      
000F 1147             21                     ACALL           
MODE3 
                      22                     ;               

P0.0,;Ѱୁ 1              

                      23                     ;               

P0.1,;ύ໔ 1 
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                      24                     ;               

P0.2,;ѓୁ 0 

                      25                     ;ACALL          
MODE4 
0011 B80302           26     NEXT3:  CJNE            
R0,#3,NEXT4 
0014 1157             27                     ACALL           
MODE4 
                      28                     ;               

P0.0,;Ѱୁ 1 

                      29                     ;               

P0.1,;ύ໔ 0 

                      30                     ;               

P0.2,;ѓୁ 1 

                      31                     ;ACALL          
MODE5 
0016 B80502           32     NEXT4:  CJNE            
R0,#5,NEXT5 
0019 1167             33                     ACALL           
MODE5 
                      34                     ;               

P0.0,;Ѱୁ 1 

                      35                     ;               

P0.1,;ύ໔ 1 

                      36                     ;               

P0.2,;ѓୁ 1 

                      37                     ;ACALL          
MODE6 
001B B80702           38     NEXT5:  CJNE            
R0,#7,NEXT6 
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001E 1175             39                     ACALL           
MODE6 
                      40                     ;               

P0.0,;Ѱୁ 0 

                      41                     ;               

P0.1,;ύ໔ 0 

                      42                     ;               

P0.2,;ѓୁ 0 

                      43                     ;ACALL          
MODE7 
0020 B800DD           44     NEXT6:  CJNE            
R0,#0,MAIN 
0023 1185             45                     ACALL           
MODE7 
0025 80D9             46                     SJMP            
MAIN 
                      47                      

0027                  48     MODE1:          ;εѰᙯ=L ϸ 

R҅ᙯ 

0027 759069           49                     MOV                     
P1,#01101001B 
002A 1190             50                     ACALL           
DELAY1 
002C 759041           51                     MOV                     
P1,#01000001B 
002F 1199             52                     ACALL           
DELAY2 
0031 B80402           53                     CJNE            
R0,#4,OVER1 
0034 0127             54                     AJMP            
MODE1 
0036 22               55     OVER1:  RET 
                      56      
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0037                  57     MODE2:          ;λѰᙯ=R҅

ᙯ 

0037 759009           58                     MOV                     
P1,#00001001B 
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A51 MACRO ASSEMBLER  CAR__1_                                                              
06/13/2013 10:51:09 PAGE     2 
 
003A 1190             59                     ACALL           
DELAY1 
003C 759001           60                     MOV                     
P1,#00000001B 
003F 1199             61                     ACALL           
DELAY2 
0041 B80602           62                     CJNE            
R0,#6,OVER2 
0044 0137             63                     AJMP            
MODE2 
0046 22               64     OVER2:  RET 
                      65      

0047                  66     MODE3:          ;εѓᙯ=L ҅ 

Rϸᙯ 

0047 759096           67                     MOV                     
P1,#10010110B 
004A 1190             68                     ACALL           
DELAY1 
004C 759014           69                     MOV                     
P1,#00010100B 
004F 1199             70                     ACALL           
DELAY2           
0051 B80102           71                     CJNE            
R0,#1,OVER3 
0054 0147             72                     AJMP            
MODE3 
0056 22               73     OVER3:  RET 
                      74      

0057                  75     MODE4:          ;λѓᙯ=L ҅

ᙯ 
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0057 759090           76                     MOV                     
P1,#10010000B 
005A 1190             77                     ACALL           
DELAY1 
005C 759010           78                     MOV                     
P1,#00010000B 
005F 1199             79                     ACALL           
DELAY2 
0061 B80302           80                     CJNE            
R0,#3,OVER4 
0064 0157             81                     AJMP            
MODE4 
0066 22               82     OVER4:  RET 
                      83      

0067                  84     MODE5:          ;۳߻ፂ=L ҅ 

R҅ᙯ 

0067 759099           85                     MOV                     
P1,#10011001B 
006A 1199             86                     ACALL           
DELAY2 
006C 759011           87                     MOV                     
P1,#00010001B 
006F B80502           88                     CJNE            
R0,#5,OVER5 
0072 0167             89                     AJMP            
MODE5 
0074 22               90     OVER5:  RET 
                      91      

0075                  92     MODE6:          ;ࡕଏ=L ϸ R

ϸᙯ 

0075 759066           93                     MOV                     
P1,#01100110B 
0078 1190             94                     ACALL           
DELAY1 
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007A 759044           95                     MOV                     
P1,#01000100B 
007D 1199             96                     ACALL           
DELAY2 
007F B80702           97                     CJNE            
R0,#7,OVER6 
0082 0175             98                     AJMP            
MODE6 
0084 22               99     OVER6:  RET 
                     100      

0085                 101     MODE7:          ;ଶЗ=೿όᙯ 

0085 759000          102                     MOV                     
P1,#00000000B 
                     103      
0088 1199            104                     ACALL           
DELAY2 
008A B80002          105                     CJNE            
R0,#0,OVER7              
008D 0185            106                     AJMP            
MODE7 
008F 22              107     OVER7:  RET 
                     108      
0090                 109     DELAY1:         ;0.1S 
0090 79C8            110                     MOV                     
R1,#200 
0092 7AFA            111     DL1:    MOV             
R2,#250 
0094 DAFE            112     DL2:    DJNZ            
R2,DL2 
0096 D9FA            113                     DJNZ            
R1,DL1 
0098 22              114                     RET 

0099                 115     DELAY2:         ;0.05S & ӆԛ

ௗԏ CNY70ૻဦ 
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0099 7B64            116                     MOV                     
R3,#100 
009B 7CFA            117     DL3:    MOV             
R4,#250 
009D DCFE            118     DL4:    DJNZ            
R4,DL4 
009F DBFA            119                     DJNZ            
R3,DL3 
00A1 A880            120                     MOV                     
R0,P0 
00A3 22              121                     RET 
                     122                      
                     123                     END 
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A51 MACRO ASSEMBLER  CAR__1_                                                              
06/13/2013 10:51:09 PAGE     3 
 
SYMBOL TABLE LISTING 
------ ----- ------- 
 
 
N A M E             T Y P E  V A L U E   ATTRIBUTES 
 
DELAY1 . . . . . .  C ADDR   0090H   A    
DELAY2 . . . . . .  C ADDR   0099H   A    
DL1. . . . . . . .  C ADDR   0092H   A    
DL2. . . . . . . .  C ADDR   0094H   A    
DL3. . . . . . . .  C ADDR   009BH   A    
DL4. . . . . . . .  C ADDR   009DH   A    
MAIN . . . . . . .  C ADDR   0000H   A    
MODE1. . . . . . .  C ADDR   0027H   A    
MODE2. . . . . . .  C ADDR   0037H   A    
MODE3. . . . . . .  C ADDR   0047H   A    
MODE4. . . . . . .  C ADDR   0057H   A    
MODE5. . . . . . .  C ADDR   0067H   A    
MODE6. . . . . . .  C ADDR   0075H   A    
MODE7. . . . . . .  C ADDR   0085H   A    
NEXT1. . . . . . .  C ADDR   0007H   A    
NEXT2. . . . . . .  C ADDR   000CH   A    
NEXT3. . . . . . .  C ADDR   0011H   A    
NEXT4. . . . . . .  C ADDR   0016H   A    
NEXT5. . . . . . .  C ADDR   001BH   A    
NEXT6. . . . . . .  C ADDR   0020H   A    
OVER1. . . . . . .  C ADDR   0036H   A    
OVER2. . . . . . .  C ADDR   0046H   A    
OVER3. . . . . . .  C ADDR   0056H   A    
OVER4. . . . . . .  C ADDR   0066H   A    
OVER5. . . . . . .  C ADDR   0074H   A    
OVER6. . . . . . .  C ADDR   0084H   A    
OVER7. . . . . . .  C ADDR   008FH   A    
P0 . . . . . . . .  D ADDR   0080H   A    
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P1 . . . . . . . .  D ADDR   0090H   A    
START. . . . . . .  C ADDR   0002H   A    
 
 
REGISTER BANK(S) USED: 0  
 
 
ASSEMBLY COMPLETE.  0 WARNING(S), 0 ERROR(S) 
 



Ծًوϐ೛ीᆶᇙբ 

                                    46       逢甲大學學生報告 ePaper(2013年) 

 

 

 

CAPTURE 
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LAYOUT 
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