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1-1 ›ṕ 

֯ӭ›Ӏ ֵ CPU ạὰ Ṇ МȲӇ Ϛצ Ӕ

ẁ ѩ цϚ 5VἨ 3.3Vᾼ DC ᴯ ṿӣȲ Ғϱ

Ȳ⁄ἏἏԛҒϱ 12VἨ 24Vᾼ ȲӦὑױ ╝Ȳֵ ҏ

ⱢӇכ ₇ [1-7]ȴ 

֯Ṇ ҠֵҒϮ Ȳᵀ ṷӀ ᾼ

ἏἏ − Ȳ Ȳ ЄȲᴖѹẔ Ϥ ếҠ ẁ

ᾼ ӢЛ ֥ᾼ ȲẂֽ֯ Ṟᾼ ẁ ϱ [8]Ȳה

Ӈ ї ᷄Ҡ П ȲⱢϠḂ[9-11] ה ϱ ПᾭᾓȲ

Ẕ Ḗғ ЛЄ ԈϯȲҠѿ Њ₤ᾼϮ ҏ ᾿

֯ CPU ạὰϱȲ о Ṇ ᾼ Ȳשׁױṅ╥ѿϚ ᾼЊғ ᾼ

CPU ạὰⱢ ȲẔἬ П ҏғ Л 8Wattȴ 

ṅвשׁ֯ МȲ╚ ѿ юᾼаԈҬӣϚ MC3463ᵂҏ+5Vц

±15VϮ ҏȲ Ϥᾼ Ɫ 24Vᾼ DC/DC  [12]Ȳṳẓצ

8Wattᾼ ҏғ Ȳ ғ Єὑ 8Wattᾼ ⁄Ӈ ԛ Ғғ аԈ

ἨḆḂⱢ 34063ICаԈȲᵀ Л ֥Ӑ ѝᾼ "ѿ юаԈ

Ἤ ҏᾼϮ ҏ "ȲᵀϷҠᵂⱢѡ∟ׁשṅѠ֣[ 13]ȴ 
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     ṅӭᾼשׁ 1-2

ӭ›ᾼᶾ ᴖṕȲⱢϠ Ȳ−ֵ ᾼ ἘЛ

ҏẃ [14-17]Ȳѿ ẞ ֥ ῏ᾼ ḖȲᵀӔϷֽ֪ױȲἏἏ

Ϡ цἤ ᴖ ҒϠכӐȲӐׁשṅ ї֯ ᵅכӐȴ 

    ֵ ҏᾼ ṳ−ᵺ ᾼṶ [18-19]ȲӐׁשṅᾼӭᾼⱢ╚

ѿ ю Ԉ ҏ₇כц ҏғ Ɫ ⁄ȲױҵⱢϠѿ юכӐᴖ

Ḗҏ Єғ ȲἬѿӇ ᷄ҏ ѠᾎȲ᷂ ӐҬצ 1~2WattҿҢ ҏ

ϩᾼ 34063IC сẞ 6~10Wattᾼ ҏғ Ȳ Ӧ П Ȳ

ẞ+5Vц±15VᾼϮ ҏ Ȳᴖӭ› ᾼ Б Ӏ

ϱϚ ᾼ ȴ 
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ϡ ȳ иέ 

 

2-1 Buck DC/DC иέ 

Ϛ Buck ֽ 2.1ἬӱȲҬצ 1~2Watt ҏҿҢȲẔМ

L Ɫ Ϛ ȲѿϯⱢ֯Ϛ ᾓᾼЏᵂѠ[20-22] הȸ 
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f
ttT offon

1
=+=

éééééééé..ééééééé...ééééé.(4)
 

− ὔ᷄ҏ f ȳ ont ȳ offt ȲᴖḟứϠẔ҃аԈȲ ҏғ Ɫѻ ḟ

ứᾼ֪ІȲ Ẕғ Ɫ outP ᾼ Ȳ outoutout IVP Ö= Ȳ⁄ Є ҏ ☼Ϸ

ḟứϠȲᴖ ҏ outV Ɫӂᶁױ֯ Ȳᵀ֯Џᵂ Ȳ outI ц outV ╥

оᾼȲ оᾼЄЊ ậצ Ȳ Ɫ ᾼ ᶴ⇔Ȳѩֽ TTL

ᾼ ICᾼ ᶴ⇔Ɫ 5±0.5V [23]Ȳ⁄Ӈ ṿ outV ֯ 4.5ᴟ 5.5П Ȳ

Л ᵂᴶ оȴ 

ѿ ᾼ ᾓ ᴖṕȲ֯ 2.1 ϱᾼ DȳLȳCȳSWᶁⱢ

Л ᾼаԈȲᵀṶ ϱᶁ ֦ Є Ȳѩֽϡ

Dצ ֣ FV (ϷҠ Ɫ DiodeV )Ȳ0.8~1.2VҿҢȲ ֽὨѿ 1.0Aᾼ

☼☼ Ȳ⁄ 1.0³1.2V=1.2WattȲҒϱ SW ╥ҙ аԈἏἏ צ

ᾼ ế SatV Ἠ   Dr ȳ L ᾼ  ȳ Cᾼ ESR

  ҷȲἏἏ 5Wattẞ ∟Ҭ ϯ 3WattҠӣȲᴖѹ ṿ аԈ

ϭ − Ȳ−ὔ ȲἬѿ Ӈ Ғϱ ц Ԉȴ 

й ה ẁ ἏἏ╥Є Ӣ ᾼȲֽὨԉᴶϚ аԈֵῧ

ϚаȲϚᴍ үᵛֵῧϚᴍ Ȳ ╥−ҠἢᾼṶȲἬѿṆ ᾼ ῏

Ӣ Є ȲḆӇ џџ ȴ Ӣ Њ Ȳ ҠѿЄ

ᴷȲѿѠ―Ɫ ⁄Ȳ╝ӐѝᾼׁשṅӭᾼⱢЄ Ӣ Ȳ╝ Ҡ

ҏ ᵅכӐȴ 
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    Ӧѿϱ ПиέҠ Ȳ֪ Vin Ɫ Ϥ =24VȲVoutⱢ ҏ

=5VȲד −ЄȲἬѿ t1ц t2ᾼЄЊד Ϸ −Єֽ 2.2

ἬӱȲἬѿἬḨậ ыюȲ ױ Ȳ ᵓӣֵ ᾎ᷂ױ

Ḃ ȴ 

 

2.2 Buck ᵂ иέ  

 

֯иέӐѝ П›ԒЮ ѻ аԈ 34063 IC [24]Ȳ Л

ӣ 34063ICϷҠȲ аԈҠӣ[25]ȲҠṼֵ−צ ῏ᾼ Ḗҟ

Ȳᵀ╥ ѿכӐᴕ Ȳ ╥ 34063IC Ɫ―ừȴ 
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2-2 34063A ICғ Ю  

 

2.3 34063IC  

ⱢϠ ḆϠ Ӑѝ ȲӇ ԒϠ 34063ICᾼЏᵂ

ѠᾎȲ֯ױԒ᷂в ᾼЏᵂѠᾎ ȲԒכ 2.3ἬӱȸẔ

צ 8ќ Ȳ֢ҨẔ Ȳ ԒכϚϯ 1ȲẔⱢ 1Q ᾼ Ȳ

Ҡѿ Є 1.5AҿҢᾼ ☼Ȳ ╥Ӑ ICᾼѻ ғ Ȳ֪

ⱢϚ ╥ Л ғ ȲἬѿ֯ 1Q П›צҫϚ 2Q

ᾼ ᵂҒ Ȳ ֪Ɫ 1Q ȳ 2Q ╥ ȲҒϱѿ Ѡ

ЏᵂȲἬѿה ЛҠ − ȲἬѿ 34063IC ӱᾼ ЄЏᵂ Ɫ

100KHzȲ ֻЛ 50KHzȲ ICⱢϡϫֵד›ᾼ Ȳ֯

Б ╥−ϠЛ ϠȲẔ 2(SE)ғ Ɫ ȴ 
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TC 3

ICT
ICT

34063

 

2.4 TCЏᵂ ӱ  

ԛכ 3Ȳ ӱⱢTCȲ ╥Ϛ ѿ҉Ὅ ѠהЏᵂᾼ ᾌ Ӣ Ȳ

ϱϚ ᴖѹ ҫϚ ֮Ȳֽ 2.4ἬӱȲ

Ɫ−ֵ Ӣ ᾼ Ӑ Ȳ֯ М Oscillationᾼ CT ⱢϚ

☼֣ ҉ ᾼ Ȳ ☼ ICT֣ ҉ Ȳ ╥Ἇϱ ҒȲ

Ϛ᾿ Ғẞ█Ϛѩ Ȳ Ὅ Ȳᵛ VCTϯ ᴟ Ὼ 0Ȳ

ϭԛ⇔҉ Ȳ⁄֯ TC ᾌ₤ ϠϚכ ֽ ᾼᾌ₤ȴ

֯ IC вᶮכϠϚ Ӑᾼ ȲᵂⱢԓ ᾼЏᵂ ạẃ Ȳ

ϮṔᾌϷ֯−ֵ ICМ╥ ạ ҏ ⇔ᾼṼ ȴ 

4 Ɫ ֮ȲⱢӐ ICᾼԚ֝ ֮ Ȳ 5Ɫ FBⱢ֫ ạ

Ϥ Ȳ ֯ ҏ ᾼ Ȳ ἏἏ╥Ϛ и Ȳֽ

2.1ἬӱȲ ҏ ậ ᾼ ế ICвᾼϚ ȲẔЄЊⱢ

1.25VȲ ЄЊ− ứȲ ҏ ֫ ֫ẃᾼӇ ếһ ѩȲ
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ѩ Ȳѩ ╥ Vout ЄȲ⁄ѩ ҏϚ Highᾼ Ȳ

Ҡѿ ᴩ ᵂȲ ᷂ ẞ ҏ ȴ 

6(VCC)ғ Ɫ Ȳ 7Ɫ(IPK)ẔғӣⱢ Мᾼ

☼Ȳӭᾼ╥ⱢϠ ☼ЄЊȲ֪Ɫ Џᵂ ἏἏצ Є

☼ Ȳѩֽ ȲἨ╥ ҏ ȲⱢϠЛ ȲἬѿЄֵ

ᶁצ ☼ ȲẔѠᾎⱢȲ֯ VccⱢ 6 Ȳ֯ 6

ế 7 П ҒϱϚ Њ    RSȲẃҒѿ ạ ☼ЄЊȲᴖ

8(VCC)ғ Ɫ Q1ᾼ C Ȳ֯ ☼ 8 ☼֣

Ȳ 7 ế 8 Ϛצ― ЊЊᾼ Ȳ34063ICᾼ ứⱢ0.33VȲ

☼ IȶR>0.33Ԇ Ȳ34063IC ҏ ϱȲᴖ RSҠѿ

’ Лᴟὑ֪Є ☼ ᴖ Ȳ 2.5Ɫ 34063 ICἬᵂᾼ Buck

ȴ 

 

2.5 Buck  
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2-3  

34063 ICᾼ ֯ МצϮ Ȳᵛ ȳс цч

Ϯ ȲשׁװױṅѠᾎ╥ᵓӣ ḂṏᴖכȲс Л֥ױ֯ Ȳ

ⱢϠ Ϯצ ҏҠᵓӣếΌ ה (flyback)−דᴿᾼ

ȲϷᵛṿӣ ₤ Ȳᴖ flybackṿӣֵ ҏцϚ Ϥ

Ẫ[12]Ȳ Ϯ ҏ⁄ ҳ ẪȲᴖӐ ҬӣϮ ẪȲӭᾼ╥

ѿ оⱢ ⁄ȲẔ ֽ 2.6Ἤӱȴ 

 

2.6  

ẔếṿӣϚ Buck ᴿȲᵀד− 2.7ἬӱȲẔ Ӣ

ҏᾼ ế֮ ᾼ ᾼ Ȳ ṿ 34063 ICвᾼ ᾼ

BE Ӣ Ἠ זּ ȲἬѿᶺ ᵓӣ ᾼ ἤҒϱ

34063IC ᾼчצ Ϡױ ȴ ȲVoutױֽ ֽ

2.7Ἤӱ ҏ L2ц L1чӉϤ 34063 ICᾼ E Ȳ כ



10 

 

ȴ 

 

2.7 Ὑ  

2.8МҠ Ȳ34063ICᾼ 6 (VCC) ẞ Vin(24V)Ȳᴖ

Vin ☼Ϥᾼ ☼ ͌s( ☼  ) Ϥ ICᾼ 1ȳ7ȳ8Ϯ ȲẔМ 1ȳ

8Ɫ 34063ICвẒ ᾼC Ȳ֯ Rs   Ӣᾼ Ӧ 7 ҏȲ

ᵂⱢ ☼ ạȲ ͆Ɫ ᾼ E ȲϷᵛ╥ SWᾼ ȲẔ ҏ

ẞ ₤ Ȳ ԚצϮ ȲиᵑⱢ L1ȳL2ȳL3Ȳ

ᾃ ֢ ᾼѠ֣Ȳ 5 Ɫ֫ ȲӦ Raц Rb и ֫ ч

ȴ  

 

2.8 Ӑ ᾼ  
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ⱢϠѠ― ȲҠᵓӣ 2.6 Пȴװױ Ҭ

ṿӣϚ 34063 ICⱢѻ аԈЛҒԉᴶғ Ȳ֪Ɫ ╥Ϛ ᴔ

ICȲ֯Ϛ ᾼ МȲЄּפ╥ 1~3Wattᾼ ҏғ Ȳ ṿӣ 2.1

Ἤӱ Buck Ȳ Ϛצ ᵌὢȲ֪ Ϥ Ɫ 24VȲ

ᴖ ҏ ╥Ɫ 5Vȴ 

⁄ӦѠ  ȸה
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t 21 =

-
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t
 

ẔМ 1t Ɫ SW ᾼ Ȳ 2t Ɫ SW ᾼ Ȳ LⱢ

ȲVinⱢ Ϥ ȲVoutⱢ ҏ ȴ 

ῶӱ 1t צҬפּ 2t ᾼ
4

1
Ȳ ᴖṕȲẔ Ḩậᾼ ЄП

Ɫȸ 
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L
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t
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t 21 =

-
  

ẔМ CI Ɫ 34063ICвғ C ᾼ Є ☼ȴ 

ӦהІ(6)כẃ ЛṜȲ֯ױҠᵓӣϚṷ ᾼЊᶾҾ᷂ ҏғ

ᴟ 8Wattȴ ῀І(6)ה 1t Л ыЊȲᵡ⁄Ḩậᾼ ЊȲ

ױ ᴖṕȲẔᾭ Ɫ ʺ
2

1

t
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Ɫ П Ȳ֪Ɫױ ᾼ

ᾌϷ юȲ 1t = 2t Ȳ ἬḨậᾼ Ɫȸ 

............................................................................................(5) 
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95.124
4

1

2

1

2

1
max1 =ÖÖ=ÖÖ IV Watt Є−ֵȲᵀ ֽ 2.1ἬӱҬṿӣ֝

Ϛ ᾼ ȲהІ(3)―Л ֥ȲⱢϠ Ḩậ Є ϭҠѿ

І(7)ȲҠѿṿӣה֥ ה֥ Ȳᵛֽ 2.9Ἤӱȸ  

 

2.9 ҏ  

2
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t
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Vout
t
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VoutVin
=

-
 

֯ 1t ȲҠṿӣ 0L ( ╥Ӧ 1Lế 2L Ẓ ᴭ ᴖכ)Ȳ ᾼ

ᵛ 0L Ɫ 1Nế 2N ᴭ ᾼ Ȳ 0L ᾼ ế ᾼӂѠכӔѩȲᵛ

Ḗ ȸ 2

2

2

21
0 L

N

NN
L Ööö

÷

õ
ææ
ç

å +
=  

2t ȲᵛҠḂכ 2L Ȳ Ѡᾎếflyback−דᴿȲ֯ ϱҠṿӣ

Ϛ Ϯצ ᾼ ₤ ȲẔᶙ ֽ 2.8ἬӱȲẔ

М 321 LLL Ɫ МϮ ȲẔМ 21,LL Ɫד ᴭ ᾼ Ȳ 3L Ɫ

Ӵ ȲẔ ѩⱢ 2:1:2:: 321 =NNN Ȳ Ḃ ѩ⁄᷂

ᾼ ѩḂ ᵛҠȲẔМȲ 1L Ӣ V12- Ȳ 2L Ӣ V5+ Ȳ 3L

.............................................................................(7-1) 

 

.......................................................................(8) 
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Ӣ V12+ ֽ 2.10Ἤӱȴ 

 

2.10 ҏ ӱ  

ⱢϠѠ― ὙȲҠѿӦ 2.11 ὙЏᵂ ᶧȸ 

 

2.11 ה Џᵂ Ὑ  

ᵂ Ὑȸ֯ 1t ȲSW ȲVin=24V Ғϱ 1Lц 2L ϱȲ

ᾼ ֽ 2.10ἬӱȲ 0L Ἤắᾼ ц ☼ оⱢȸ 

0

0

1

0

1524
I

L
t

L

VsatVoutVin
D=

--
=

--
 

ẔМVsatⱢ ế Ȳ▲ῶ῀Ɫ 1VȲ 0ID Ɫ֝ 1L ц 2L

ᾼ Ғ ☼Ȳ ☼ Vin☼֣ V5+ ᾼVoutȲᴖ 3L ЛЏᵂȴ 

.................................................................(9) 
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֪Ɫ 2:1: 21 =NN Ȳ⁄ӦהІ(9)Ҡ ῀ 02

2

1
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õ
æ
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20 9LL =  

Ҡѿױ֯ Ӧ 1Lц 2L ᾼכ֥ 0L −ЄȲᴖ Ғ֯ 0L ϱᾼ Ϸ

− ȲἬѿ SW ҠѿЄЄ Ғȴ 

֯ 2t ȲSWЛ Ȳ 2L ѿ 5V Ɫѻ ҏȲ⁄ ☼ Ӧ 2L ☼Ϥ 2C Ȳᴖ

☼ Ӧ 22 LD Ö ⱢϚ Ȳᴖҫҵ 31LL ⁄֪ⱢẔ ѩⱢ2 ὑ 2L Ȳ

⁄Ẕ ҏϷכⱢẒ ȲᵀⱢ  
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 ṅѠᾎשׁ 2-4

Ӑׁשṅи ц ᵂȲӐѝԒ ὑ ϱᾼ Ȳ 2.8ⱢӐ

ѻװ ᾼ Ȳԓ Ҭ13צ аԈȲ ҏצϮ L1ȳL2ȳL3Ɫ֝ ֯

Ϛ ᾼ Ϯ ȴ 

Ѡᾎ╥ṿӣPSpice  [26]Ȳ Ἤ ᾼ ᴩ Ȳᴖѿ

ẃ ╥ᵡӔ ȲPSpice ╥Ϛ  

ᴩ иέᾼ Ȳ╥Ϛ ԓғ ᾼ ѩ ֥‒ Ȳ

һќ Ṇ ẞᵅғ IC ᾼ ȴ 

2.12ⱢṿӣpspiceἬ ᾼ ȴ 

 

2.12 pspice  
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Ϯ ȳ Ὠ 

3-1 Ḕ Ѡᾎ 

֯PSpice вȲиᵑ ứ֢ Л֝ᾼ ∟ȲҠ ẞֵ

Ȳԛ Ӧ Ғѿ Ἤ ᾼ ╥ᵡӔ ȴ 

Ḕ Ѡᾎֽϯ: 

1.  ҏғ ȴ 

2.  SWᾼ ц ứἬ ҏП оȴ 

3.  ѩ ứ ҏ П оȴ 

4.  Ϥ Ḃ ҏ П оȴ 
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3-2 ứ  

1. ҏғ ȸ 

ῶ 3.1 per=20uSȳL1ȳ2=72ȳL3=8 C1ȳC2ȳC3 ҏғ ᾓ 

 7 8 9 10 11 12 

ҏғ  4.63 5.86 7.30 8.61 10.22 12.45 

 

3.1 per=20uSȳL1ȳ2=72ȳL3=8 C1ȳC2ȳC3 ҏғ ᾓפ  

ῶ 3.2 per=10uSȳL12=72ȳL3=8(2uS~7us)n C1ȳC2ȳC3 ҏғ ᾓ 

 2 3 4 5 6 7 

ҏғ  0.88 1.90 3.50 6.99 13.15 24.41 

 

3.2 per=10uSȳL12=72ȳL3=8(2uS~7us)n C1ȳC2ȳC3 ҏғ ᾓפ  
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ῶ 3.3 per=10uSȳL1ȳ2=72ȳL3=8 C1ȳC2ȳC3 ҏғ ᾓ 

 8 9 10 11 12 

ҏғ  46.12 79.69 238.80 238.80 238.80 

3.3 per=10uSȳL1ȳ2=72ȳL3=8 C1ȳC2ȳC3 ҏғ ᾓפ  

 

2. SWᾼ ц ứἬ ҏП оȸ 

ῶ 3.4 per=20uSȳL1ȳ2=72ȳL3=8 C1 ҏ ᾓ 

 7 8 9 10 11 12 

 3.8 4.3 4.8 5.2 5.7 6.3 

 

3.4 per=20uSȳL1ȳ2=72ȳL3=8 C1 ҏ ᾓפ  
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ῶ 3.5 per=20uSȳL1ȳ2=72ȳL3=8 C2 ҏ ᾓ 

 7 8 9 10 11 12 

 -12.6 -14 -15.6 -17 -18.4 -20.2 

 

3.5 per=20uSȳL1ȳ2=72ȳL3=8 C2 ҏ ᾓפ  

ῶ 3.6 per=20uSȳL1ȳ2=72ȳL3=8 C3 ҏ ᾓ 

 7 8 9 10 11 12 

 12.2 13.7 15.3 16.6 18 19.9 

 

3.6  per=20uSȳL1ȳ2=72ȳL3=8 C3 ҏ ᾓפ  
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3.7 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 7.0uSc1 ᾓ 

 

 

 

3.8 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 7.0uSc2 ᾓ 
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3.9 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 7.0uSc3 ᾓ 

 

 

 

3.10 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 8.0uSc1 ᾓ 
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3.11 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 8.0uSc2 ᾓ 

 

 

 

3.12 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 8.0uSc3 ᾓ 
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3.13 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 09.0uSc1 ᾓ 

 

 

 

3.14 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 09.0uSc2 ᾓ 
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3.15 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 09.0uSc3 ᾓ 

 

 

 

3.16 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 10.0uSc1 ᾓ 
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3.17 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 10.0uSc2 ᾓ 

 

 

 

3.18 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 10.0uSc3 ᾓ 
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3.19 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 11.0uSc1 ᾓ 

 

 

 

3.20 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 11.0uSc2 ᾓ 
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3.21 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 11.0uSc3 ᾓ 

 

 

 

3.22 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 12.0uSc1 ᾓ 
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3.23 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 12.0uSc2 ᾓ 

 

 

 

3.24 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 12.0uSc3 ᾓ 
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ῶ 3.7 per=10uSȳL1ȳ2=72ȳL3=8(2uS~7us)n C1 ҏ ᾓ 

 2 3 4 5 6 7 

 1.6 2.4 3.3 4.7 6.5 8.9 

 

3.25 per=10uSȳL1ȳ2=72ȳL3=8(2uS~7us)n C1 ҏ ᾓפ  

ῶ 3.8 per=10uSȳL1ȳ2=72ȳL3=8(2uS~7us)n C2 ҏ ᾓ 

 2 3 4 5 6 7 

 -5.8 -8.3 -11 -15.3 -20.7 -27.99 

 

3.26 per=10uSȳL1ȳ2=72ȳL3=8(2uS~7us)n C2 ҏ ᾓפ  
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ῶ 3.9 per=10uSȳL1ȳ2=72ȳL3=8(2uS~7us)n C3 ҏ ᾓ 

 2 3 4 5 6 7 

 5.5 7.9 10.6 14.9 20.3 27.5 

 

3.27 per=10uSȳL1ȳ2=72ȳL3=8(2uS~7us)n C3 ҏ ᾓפ  

 

 

3.28 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 02.0uSc1 ᾓ 
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32 

 

 

3.29 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 02.0uSc2 ᾓ 

 

 

 

3.30 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 02.0uSc3 ᾓ 
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3.31 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 03.0uSc1 ᾓ 

 

 

 

3.32 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 03.0uSc2 ᾓ 
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3.33 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 03.0uSc3 ᾓ 

 

 

 

3.34 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 04.0uSc1 ᾓ 
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3.35 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 04.0uSc2 ᾓ 

 

 

 

3.36 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 04.0uSc3 ᾓ 
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3.37 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 05.0uSc1 ᾓ 

 

 

 

3.38 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)-05.0uSc2 ᾓ 
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3.39 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 05.0uSc3 ᾓ 

 

 

 

3.40 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 06.0uSc1 ᾓ 
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3-.41 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 06.0uSc2 ᾓ 

 

 

 

 

3.42 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 06.0uSc3 ᾓ 
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3.43 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 07.0uSc1 ᾓ 

 

 

 

3.44 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 07.0uSc2 ᾓ 
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3.45 ứ : per=10uSȳL1ȳ2=72ȳL3=8(2uS~6us)- 07.0uSc3 ᾓ 

 

ῶ 3.10 per=10uSȳL1ȳ2=72ȳL3=8 C1 ҏ ᾓ 

 8 9 10 11 12 

 12.6 19.9 23.5 23.5 23.5 

 

3.46  per=10uSȳL1ȳ2=72ȳL3=8 C1 ҏ ᾓפ  
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ῶ 3.11 per=10uSȳL1ȳ2=72ȳL3=8 C2 ҏ ᾓ 

 8 9 10 11 12 

 -36 -20.4 145 145 145 

 

3.47 per=10uSȳL1ȳ2=72ȳL3=8 C2 ҏ ᾓפ  

ῶ 3.12 per=10uSȳL1ȳ2=72ȳL3=8 3 ҏ ᾓ 

 8 9 10 11 12 

 37 30.5 1.5 1.5 1.5 

 

3.48 per=10uSȳL1ȳ2=72ȳL3=8 C3 ҏ ᾓפ  
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3.49 ứ : per=10uSȳL1ȳ2=72ȳL3=8-08.0uSc1 ᾓ 

 

 

 

3.50 ứ : per=10uSȳL1ȳ2=72ȳL3=8-08.0uSc2 ᾓ 
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3.51 ứ : per=10uSȳL1ȳ2=72ȳL3=8-08.0uSc3 ᾓ 

 

 

 

3.52 ứ : per=10uSȳL1ȳ2=72ȳL3=8-09.0uSc1 ᾓ 
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3.53 ứ : per=10uSȳL1ȳ2=72ȳL3=8-09.0uSc2 ᾓ 

 

 

 

3.54 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 09.0uSc3 ᾓ 
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3.55 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 10.0uSc1 ᾓ 

 

 

 

3.56 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 10.0uSc2 ᾓ 
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3.57 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 10.0uSc3 ᾓ 

 

 

 

3.58 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 11.0uSc1 ᾓ 
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3.59 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 11.0uSc2 ᾓ 

 

 

 

3.60 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 11.0uSc3 ᾓ 
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3.61 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 12.0uSc1 ᾓ 

 

 

 

 

3.62 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 12.0uSc2 ᾓ 
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3.63 ứ : per=10uSȳL1ȳ2=72ȳL3=8- 12.0uSc3 ᾓ 

 

3. ѩ ứ ҏ П оȸ 

ῶ 3.13 per=20uSȳL1ȳ2= ѩ оȳL3=8 C1 ҏ ᾓ 

ѩ 2 2.5 3 3.5 4 

 14.9 15.7 15.8 15.5 15.2 

 

3.64 per=20uSȳL1ȳ2= ѩ оȳL3=8 C1 ҏ ᾓפ  
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ῶ 3.14 per=20uSȳL1ȳ2= ѩ оȳL3=8 C2 ҏ ᾓ 

ѩ 2 2.5 3 3.5 4 

 6.3 5.5 5 4.5 4.1 

 

3.65 per=20uSȳL1ȳ2= ѩ оȳL3=8 C2 ҏ ᾓפ  

ῶ 3.15 per=20uSȳL1ȳ2= ѩ оȳL3=8 C3 ҏ ᾓ 

ѩ 2 2.5 3 3.5 4 

 -15.3 -16.1 -16.2 -15.9 -15.6 

 

3.66 per=20uSȳL1ȳ2= ѩ оȳL3=8 C3 ҏ ᾓפ  
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3.67 ứ : per=20uSȳL1ȳ2= ѩ оȳL3=8- per=9.42uSȳL1ȳ2=32ȳ

L3=8 C123(2) ᾓ 

 

 

3.68 ứ : per=20uSȳL1ȳ2= ѩ оȳL3=8- per=9.42uSȳL1ȳ2=50ȳ

L3=8 C123(2.5) ᾓ 
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3.69 ứ : per=20uSȳL1ȳ2= ѩ оȳL3=8- per=9.42uSȳL1ȳ2=72ȳ

L3=8 C123(3) ᾓ 

 

 

3.70 ứ : per=20uSȳL1ȳ2= ѩ оȳL3=8- per=9.42uSȳL1ȳ2=98ȳ

1L3=8 C123(3.5) ᾓ 
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ῶ 3.16  per=10uSȳL1ȳ2= ѩ оȳL3=8 C1 ҏ ᾓ 

ѩ 2 2.5 3 3.5 4 

 13 14.5 15.7 16.8 17.6 

 

3.71 per=10uSȳL1ȳ2= ѩ оȳL3=8 C1 ҏ ᾓפ  

ῶ 3.17 per=10uSȳL1ȳ2= ѩ оȳL3=8 C2 ҏ ᾓ 

ѩ 2 2.5 3 3.5 4 

 6.3 5.5 5 4.5 4.1 

 

3.72 per=10uSȳL1ȳ2= ѩ оȳL3=8 C2 ҏ ᾓפ  
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ῶ 3.18 per=10uSȳL1ȳ2= ѩ оȳL3=8 C̞ ҏ ᾓ 

ѩ 2 2.5 3 3.5 4 

 -13.4 -14.9 -16.1 -17.1 -18 

 

3.73 per=10uSȳL1ȳ2= ѩ оȳL3=8 C̞ ҏ ᾓפ  

 

 

3.74 ứ : per=10uSȳL1ȳ2= ѩ оȳL3=8- per=5.175uSȳL1ȳ2=32ȳ

L3=8 C123(2) ᾓ 
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3.75 ứ : per=10uSȳL1ȳ2= ѩ оȳL3=8- per=5.175uSȳL1ȳ2=50ȳ

L3=8 C123(2.5) ᾓ 

 

 

3.76 ứ : per=10uSȳL1ȳ2= ѩ оȳL3=8- per=5.175uSȳL1ȳ2=72ȳ

L3=8 C123(3) ᾓ 
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3.77 ứ : per=10uSȳL1ȳ2= ѩ оȳL3=8- per=5.175uSȳL1ȳ2=98ȳ

L3=8 C123(3.5) ᾓ 

 

 

3.78 ứ : per=10uSȳL1ȳ2= ѩ оȳL3=8- per=5.175uSȳL1ȳ2=128ȳ

L3=8 C123(4) ᾓ 
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3.79 ứ : per=20uSȳL1ȳ2= ѩ оȳL3=8- per=9.42uSȳL1ȳ2=128ȳ

L3=8 C123(4) ᾓ 

4. Ϥ Ḃ ҏ П оȴ 

ῶ 3.19 Ḃ Ϥ ∟ D2 D3 ҏ П о ῶ 

per=20uSȳL1ȳ2=72ȳL3=8(D2ȳD3 ) 

ứ   Њ  

7 
D2 24 -14 

D3 14 -15 

8 
D2 24 -14 

D3 13 -15 

9 
D2 24 -16 

D3 16 -14 

10 
D2 24 -17 

D3 17 -14 

11 
D2 24 -19 

D3 18 -14 

12 
D2 23 -20 

D3 20 -13 
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ῶ 3.20 Ḃ Ϥ ∟ D2 D3 ҏ П о ῶ 

per=10uSȳL1ȳ2=72ȳL3=8(D2ȳD3 ) 

ứ   Њ  

7 
D2 24 -29 

D3 29 -21 

8 
D2 24 -21 

D3 30 -10 

9 
D2 24 -21 

D3 30 -10 

10 
D2 23.5 23.5 

D3 0 0 

11 
D2 23.5 23.5 

D3 0 0 

12 
D2 23.5 23.5 

D3 0 0 

 

3.80 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 07.0uS ᾓ 
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3.81 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 08.0uS ᾓ 

 

 

 

3.82 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 09.0uS ᾓ 
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3.83 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 10.0uS ᾓ 

 

 

 

3.84 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 11.0uS ᾓ 
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3.85 ứ : per=20uSȳL1ȳ2=72ȳL3=8- 12.0uS ᾓ 

 

 

 

3.86 ứ : per=10uSȳL1ȳ2=72ȳL3=8(D2ȳD3 )- 07.0uS ᾓ 

 

 


