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1ɻ╦  

1.1 ∏ ᾭ  

̂1̃ ῤ   

ץ ῒ ῏ ҹ ̆ Ғ

҉̆≠ DII Ғ≠ ̆ ⌠ №

ᵣ ≠ȁҒל ԅ№ ץ̆ ῒ

Ғ≠Ḡ ̆ҹ ⇔ ᶫ Ȃ 

Һ ῤ ̔ 

ᵣ   ̕ל

̕   

῏ ῒ ֟ Ḡ ’̕  

Ҭ ᴨ/ⱷל№ ̕  

῏ Ȃ 

̂2̃ ҍ   

ῃ׆ ῀ №̆ ῃ

ᵣҒ≠ ̆ל ῏ ̆Һ Ԉ ֲ̕ ᵣ №ל

҉̆ ҉ Ὲ ץ ῏Ғ≠ № ̆

ᾝ № ȁ № ̆

ҳ ֟ Ȃ 

ԍ҉ № ̆ Һ Ҋץ №̔  

1̃ ᵣҒ≠№  

Ғ≠ №ל ȁҒ≠ № ȁ № ȁ

Һ / № ȁҺ Ғ≠ ֲ № Ȃ 

2̃ ȁ Ғ≠ №  

№ל ȁҺ / № ȁ ֲ Ғ≠

№ Ȃ 
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2 

3̃ Ҭ Ғ≠ №  

№ № ȁ № № ȁ № ȁ №

ȁᴑҙȁҬ ᾝ № ’№ ץ̆ ԍⱳ №

֟ № Ȃ 

4̃ ֟ҙ⇔ №  

ȁ ȁ ȁ ȁҬ ῏

₮ ⅞ȁ ⅞ ֟ҙ ’Ȃ 

 

וּ┼ 1.2 ᾭ ∏ᶚᶅ 

Һ № ԅῃ Ғ≠ ̆ל ꜛԍ ῤԅ ῃ

Ғ≠ ῃ Ȃ ⇔

̂DIĨҒ≠ ᵬҹ ȂDII ҕ 40 ҩҒ≠ 1

҆ᴆ Ғ≠̆ 1963̆ ғ Ғ≠ ≠Ғץ

ҹ ᵝ ̆ ץ ҕ Һ / ῃ № Ȃ

Ҭ Ғ≠ № ̆↕ ԅ ⱵҬ WIPS 

GlobalҒ≠ Ȃ ҩ Ҭᶏ № ΐ ̔TDAȁ

AurekaȁThomson InnovationExcelȂ
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2ɻ ᵩҘ⌐ ⅎשׂ  

2.1 Ὰ ỉΈ  

DIIҒ≠ ̆῍ ⌠ ῏Ғ≠̂ ̃29279ᴆ1Ȃ 

ױ ̆ ῏ ̆ᵖѿ ҹ Ẋ ̆

Ȃ 2004̆ ¥

Ҁ¥ ⱳ Ҭ׆ № ₮ ̆ ץ

ȂңֲӞ ԋ Ҭ ⇔ ̆῍ ԅ 2010

Ȃ ѿ ȁ ȁ ᾣ ȁ

ᴨ ԍѿ ̆ Ḥ ȁ ȁ ȁ Ḡȁ

ΐ ⱬ ᴇṿ̆ ֟ҙ

῏ ̆ҕ Ӟ ⱬ ꜚ ֟ҙ Ȃ 

2-1-1 ₮ԅ ῏Ғ≠ ̂ ԍҒ≠ ̃ Ȃל

׆ 2-1-1 ץ ₮̆ ῏Ғ≠ ҉ҕ ₮ ̆ᵖ

ҹ Ȃ׆ 2010 ̆ ҕ ҉ ғ ԅῃҕ

ȂҒ≠ 2̆ ׂҌ⁞Ȃ 

 

2-1-1 Ҙ⌐ ⅎ  

                                                        
1 ҹ 2017 3 13 Ȃ 

2 ԍҒ≠׆ ⌠Ὲ ⌠ ̆ᴪ ѿ ̆ Ҭ ң ̆ ≢ 2017 ᴪ

ԍ ֽ̆ᶫ Ȃ ̆ץ № ᴍ № ̆ ̆ 2016

Ȃᶛ ̆ľ 3 Ŀѿ ľ2014-2016ĿȂ 
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2.2 Ὰ ᶳ  

ѿ ̂֟ ȁ̃ ̂ ȁ̃ ȁ ̂

̃₃ҩ ̂ 2-2-1̃Ȃ № ѿ Ғ≠ Ғ≠

ֲ ̆ל №ץ ԍ ᵥ ̆ ҹ

ȁ ֟ȁ ᶫ‗ Ȃ 

2-2-1 Ӏ  ב

ף   ӈ 

ѿ   ᴪ ῀ ᵞ̆Ғ≠ ҍҒ≠ ֲ  

ԋ   ֟ҙ ԅѿ ԍ ᴇṿ ԅ ̆ ῀ ̆Ғ≠

ҍҒ≠ ֲ ҉  

҈   ԍ ҌῬ ̆ғῒז ῀ ᵞ̆Ғ≠

ҍҒ≠ ֲ ⁞ ԍ  

  ῏֟ҙ ԍ ̆ ֟ҙ ⌠ ץ ̆Ғ≠

ҍҒ≠ ֲ  

ԍ ῏Ғ≠ ֲ ̆ 2-2-1 ₮ԅ

῏Ғ≠ Ȃ 2-1-1̆ ױ ץ ҹ̔2008

ӊ╠ҹ ῏Ғ≠ ̕2010 ӊ ῏Ғ≠

῀ Ȃ ╠ ԍ֟ҙ ∆ ̆ ֟ҙ

Ȃ 

 

2-2-1 Ҙ⌐  
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2-2-2 ₮ԅ Ғ≠ ֲ ’3Ȃ׆ 2-2-2 ץ

׆̆₮ 2009 ̆ ֲ ῀ ῏ Ȃ

῏ ԍ ῃ̆ ῏ ῀ ̆

ꜚ Ҍ Ȃ ץ ̆ ₃ Ҭ̆ῃ Ғ≠

ᴪ  Ȃל

 

2-2-2 Ҙ⌐ ָ ⅎ  

2.3 Ὰ ỉΈ Ὰו в┐ 

Ғ≠№ ̂IPC̃ ԅҒ≠ Ḥ ̆ ῏Ғ≠

ԍ IPC 4 № ̆ ԅץ ȁ№ Ғ≠Һ

Ȃ 

2-3-1↓₮ԅ Ғ≠ ╠ 19β Ғ≠ ̂ ԍ IPC ̃

ῒ ’Ȃ ץ ₮̆ Ғ≠ Һ Ҭ ᵣ ȁ ȁ

ȁ҈ ȁ ȁ ȁ Ȃ 

2-3-1 Ҙ⌐ ╦19r Ὶ ‟ 

Һ  

̂ᴆ̃ 

Һ  ᴍ 35

№  

                                                        
3 Ғ≠׆ ⌠Ὲ ̆⌠ ̆ᴪ ѿ ̆ Ҭ ң ᴪ ԍ ֽ̆ᶫ Ȃ 

4 Ғ≠№ ᵣ ҹ̔ ̂1ᵝ̆ ̃ ̂2ᵝ̆ ̃ ̂1ᵝ̆ ̃- ̂3

ᵝ̆ ̃/ ̂2-3ᵝ̆ ̃̆ᶛ A01B-063/10ȁA01B-063/111 Ȃ 

5 ľ 3 Ŀ ľ2014-2016Ŀ̆ Ȃ 
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 6862  [1506];ᵣ  [634]; [568]" 2000 - 2017 47% 

ᵣ  3999  [673]; [634];҈  

[218] 

2002 - 2017 37% 

῍  3504 №  [2494]; [375];  [285]" 2002 - 2017 57% 

 3363  [1506];ᵣ  [673];҈  

[344] 

2002 - 2017 30% 

 2322  [568];  [319]; [150] 2002 - 2017 49% 

 1804  [226];ᵣ  [148]; [131] 2006 - 2017 53% 

 1547  [277];  [220];ᵣ  [130] 2002 - 2017 47% 

҈  1310  [390];  [344];ᵣ  [218] 1994 - 2017 34% 

 1048 ῍  [260];№  [109]; [100] 2004 - 2017 69% 

ᵣ  758  [375];ᵣ  [153];  [151] 2001 - 2017 37% 

 632  [137]; [96];  [55] 2003 - 2017 59% 

 584 ᵣ  [66];ᾣ  [47];҈  [34] 2007 - 2017 50% 

 493  [302];  [217]; [65] 2005 - 2017 46% 

ץ ̵

̷  

475  [198];҈  [159]; 

[152] 

2004 - 2017 23% 

 456  [126];  [79]; [49] 2007 - 2017 46% 

 408  [42]; [38];  [28] 2006 - 2017 77% 

ᾣ  384 ᾣ  [72];ᵣ  [61]; [47] 2008 - 2017 53% 

 306  [51];  [43];῍  [27] 2007 - 2017 61% 

 304  [155]; [44];  [39] 2006 - 2017 50% 

≠ Aureka Thememapⱳ ̆ Ғ≠ ԅ

№ ̂ 2-3-1̃Ȃ ץ ₮̆ Ғ≠ Һ Ҋ₃ҩץ ̔

̂1̃ ץ ҹ └ ̂̕ 2̃ Ữ ȁ ȁ

ȁᴰ ȁ № ̂̕ 3̃ CVD└ ῒ ̕

̂4̃ CVD ȁ ȁ ᵣ / ȁᾣ ȁ ȁ

Ȃ  
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2-3-1 Ҙ⌐ ᵩ  

 

2.4 ỉῑ/ש ᶳвᶳ  

2.4.1 ỉῑ/ש ᶳв 

ԍҒ≠ Ҍѿ Ғ≠ ̆ҹԅ Ғ≠ ⇔ ̆

№ ᴨᾢ Ғ≠ ’Ȃ 2-4-1 2-4-1 Ғ≠

ᴨᾢ № Ҭ̆ ԍ ⇔ ᵝ ῒ̆Ғ≠

ᾢԍ ῒז / ̆ ԅ58% ᴍ ̕ ȁ ȁ

ῒ ̆Ӟ Һ ⇔ Ȃᵖ ̆ ȁ Ғ≠

ҍҬ Ȃ 
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2-4-1 Ҙ⌐ ᴮᾨ / ⅎ ( ᵣЕᴌ) 

2-4-1 Ҙ⌐ ᴮᾨ / ⅎ ( ᵣЕᴌ) 

 Ғ≠ ̂ᴆ̃  Ғ≠ ̂ᴆ̃ 

Ҭ  17603 ⱴ  358 

 5198 Ҭ  342 

 3918  248 

 1304  234 

Ғ  388  127 

2-4-2 ᴨᾢ ̂ ╠ 10 ̃ Ғ≠

ל ԅ№ ̆ ץ  Ȃל

׆ 2-4-2Ҭ ץ ₮̆ ῀ ̆ῒז

↕ 2006╠ ῏ ̆ῒҬ ȁ ȁⱴ

Ḡ ̆ ̆ Ҭ ȁ 2010 Ȃῒ

ҬץҬ ̆ ῏Ғ≠ ҉ Ҭ 3 ̆ Ғ≠

҉ ȁ Ȃ 
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2-4-2 Ӏ ᴮᾨ  שׂ

2.4.2 Ὰ ᶳ  

Ғ≠ № ̆ ԅץ Ғ≠ Ӟ̆

ץ № ԅ Ғ≠ Ȃ 

 

2-4-3 Ҙ⌐ / ⅎ ( ᵣЕᴌ) 
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2-4-2 Ҙ⌐ / ⅎ ( ᵣЕᴌ) 

 Ғ≠ ̂ᴆ̃  Ғ≠ ̂ᴆ̃ 

Ҭ CN 18972 ZA 23 

US 5734 VN 13 

KR 5401 ῌ NL 12 

WO 3995 NO 12 

JP 2139 ῖ RD 11 

Ғ EP 1690 ῒ TR 11 

Ҭ TW 830 ᾥ῍ CZ 9 

IN 402 ῌ FI 9 

ⱴ CA 395 PH 9 

DE 368 ֒ RO 7 

≠֒ AU 219 AR 6 

ḇ RU 168 ῌ NZ 6 

GB 161 ῖ SE 6 

ⱴ SG 160 Ҹ DK 5 

FR 126 CH 4 

MX 114 PT 4 

ES 91 ≠ AT 2 

ῌ PL 66 ֒ MY 2 

Ҭ HK 63 ᴿ

ᵬ ᴪҒ≠

GC 

1 

ץ ↓ IL  49 ≠ HU 1 

BR 46 LU 1 

≠ IT 31 ᴠᾥ SK 1 

֒ ID 29   

 

2-4-3 2-4-2 Ғ≠ Ғ≠ №



2017 Ғ≠№  

11 

̆ ץ ₮̆ ╠ᶭ Ғ≠ ̆

18972ᴆ̆ӊ ȁ ȁ ̆№≢ҹ5734ᴆȁ5401ᴆ 2139

ᴆȂ 2-4-3 № ץ ₮̆Ҭ ȁ ȁ ȁ ҩҺ ⇔

Ҭ̆ ȁ ̆Ҭ ֓ Ӟ ⱴ Ғ≠

ⱬ ̆ Һ Ȃ 

⇔ ᵌ̆ Ҭ ȁ ȁ ȁ

Ҍֽ Һ ⇔ Ӟ̆ Һ Ḡ Ȃ׆ ⇔

̆ ȁ ῃ ̆Ҭ

ѿ ⱴ Ȃ 

2-4-3 Ҙ⌐Ӏ ∕ ғ  

 

 

⇔ ̂ ᴨᾢ ̃ 

CN  KR US JP TW EP DE GB WO IN FR 

CN ̂18972̃  17481 305 639 200 87 74 41 58 3 9 17 

UŜ 5734̃  287 995 3303 387 195 127 74 102 60 34 55 

KR ̂5401̃  40 4624 379 153 4 64 34 38 3 5 27 

WÔ3995̃  338 539 1751 291 2 219 117 173 166 41 96 

JP̂ 2139̃  96 196 445 1141 18 74 32 39 3 6 32 

EP̂ 1690̃  72 170 690 118 4 265 69 100 9 9 58 

TŴ 830̃  85 55 202 96 307 40 17 12 10  1 

IN̂402̃  6 6 151 16  25 14 25 2 129 2 

CA ̂395̃  8  272 11  18 13 18 4 2 7 

DE ̂368̃  8 21 96 19 2  215 1    

AÛ 219̃  5  136 8  14 2 19 2 1 5 

RÛ 168̃   1 45 2  10 8 6 2  3 

GB̂ 161̃ 2 1 41 7 2 3  103    

SĜ 160̃ 2  108 5  8 6 11 1 2 3 

̔ Ҭ / ף Ҋ̆US- ̕WO-ҕ ֟ ̕CN-Ҭ ̕JP-

̕KR- ̕EP- Ғ ̕DE- ̕TW-Ҭ ̕CA-ⱴ ̕FR- ̕IN- ̕GB-

̕SG- ⱴ ̕AU- ≠֒̕RU-ḇ Ȃ 
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2-4-4 Ӏ Ҙ⌐  

҉ № ֽ̆ Ҭ ȁ ȁ ȁ ȁ

₃ҩҺ ⇔ ӊ ꜚ № ̂ 2-4-4̃̆ ץ ₮  ̔

̂1̃ Ҭ ̔Ҭ Ғ≠ᵣ ̆ᵖ Ғ≠ ץ̆ ҹ

Һ̕ 

̂2̃ ̔ ̆ ⌠6.7%̕  

̂3̃ ̔ ̆№≢ ⌠17.4%ȁ9.2%̕   

̂4̃ ̔ ̆№≢ ⌠20.8%ȁ7.0%Ȃ 

2.4.3 ỉῑ/ש ᾍ ᵇᶳ  

Ғ≠ ҹ Ҭ̔ ȁ ȁWOȁ ȁ

Ғ ̆ῒ 3 Ғ≠ №≢ҹ73.8%ȁ51.8%ȁ55.5%ȁ62.4%ȁ

40.6% 46.4%̂ 2-4-4̃̆ῒҬ̆ PCT Ғ≠ ̆

̆ ₃ ֲ ⱴ ῃ Ғ≠ Ȃ 



2017 Ғ≠№  

13 

2-4-4 Ӏ / Ҙ⌐  

/  Ҭ    WO  Ғ  Ҭ  

Ғ≠

̂ᴆ̃ 
18972 5734 5401 3995 2139 1690 830 

 

3 Ғ≠ 

 

14002 2972 3371 2217 868 785 477 

3 Ғ≠ 

 

73.8% 51.8% 62.4% 55.5% 40.6% 46.4% 57.5% 

/   ⱴ   ≠֒ ḇ   ⱴ  

Ғ≠

̂ᴆ̃ 
402 395 368 219 168 161 160 

 

3 Ғ≠ 

 

217 164 178 92 55 94 55 

3 Ғ≠ 

 

53.9% 41.5% 48.4% 42% 32.7% 58.4% 34.4% 

 

2.4.4 ỉῑ/ש Ὰו в┐ 

2-4-5ȁ 2-4-5 ₮ԅ ᴨᾢ Ғ≠ ╠ / ̂Ҭ

ȁ ȁ ȁ ȁ Ғ ȁ ȁҬ ȁ ȁ ̆ ԍᴨᾢ ̃

’̂IPCף ӈ 2-3-1̃Ȃ ץ ₮̆Һ

/ ᵌ Ғ̆≠ № C01B31/04ȁC08K3/04ȁC01B31/02ȁ

B82Y-030/00ȁB82Y-040/00ȁH01M 004/62ȁH01M 004/36ȁH01M 010/0525

Ȃΐᵣ ̆ ȁҬ ȁ 4ҩ / Ҋ̔ 

̂1̃ Һ Ҭ C01B 31/04ȁC01B 31/02ȁB82Y040/00ȁB82Y030/00

̕ 

̂2̃ Ҭ Һ Ҭ C01B 31/04ȁC08K 3/04ȁB82Y 30/00ȁB82Y 40/00ȁ

H01M 004/62ȁH01M 004/36ȁH01M 010/0525ȁC09D 007/12̕ 

̂3̃ Һ Ҭ C01B 31/02ȁC01B 31/04ȁH01M 004/36ȁB82Y 40/00ȁ
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C08K 3/04̕ 

̂4̃ Һ Ҭ C01B 31/04ȁC01B 31/02ȁC08K 3/04ȁH01M 004/62ȁ

C09D 007/12Ȃ 

 

 2-4-5 Ӏ /  

 

 2-4-5 Ӏ /  

 Ҭ     Ғ   Ҭ    

C01B 31/04 2891 513 966 70 61 33 48 15 17 

C08K 3/04 1839 124 155 38 22 20 7 16 4 

C01B 31/02  215 320 515 336 37 23 3 20 4 

B82Y 30/00 889 497 13 35 38 20 4 26 9 

B82Y 40/00 662 372 33 38 30 15 3 19 11 

H01M 004/62 689 166 39 28 25 14 1 6 5 

H01M 004/36 614 168 12 41 22 10 1 2 7 

H01M 010/0525 550 128 14 5 18 9 0 2 2 

C09D 007/12 589 26 39 13 6 2 2 1 0 

H01M 004/58 333 114 20 17 13 10 0 4 2 
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2.5 ᶳ  

2.5.1  

2-5-1 ₮ԅҒ≠ ԍ60ᴆ ╠76ҩ ֲ̆ῒҬ

8ҩ ֲ №̆≢ IBMῈ ȁJANG B Ẑҩֲ ȁ̃ZHAMU Âҩ

ֲ ȁ̃ ת Ὲ ȁⱴ≠ ֒ ȁ ᾥᴡ Ὲ ȁ

ȁ ӏῈ 3̕ №̆≢  ᴪ ᵣ ̂ ȁ̃

қ Ὲ ᴪ ̕16 ̆№≢ LEE Y T̂ҩֲ ȁ̃҈

ȁ ȁ ȁ ֟ ⱬ ȁ ҕ

֟ ⱬ ȁ Ḥ ȁ ȁ ֟ ⱬ

ȁ ȁ ֟ ⱬ ȁ ȁ

ȁ Ҽ ֟ ⱬ ȁ POSCOῈ ̕ Ҭ

ֲ ̆ 49ҩ ֲ̆ῒҬ5 Ὲ ̆№≢ҹ ҙ

ᴍ Ὲ ȁ֤қ ᴍ Ὲ ȁ Ὲ ȁ

ҙ Ὲ ȁ ⱬ Ὲ ̆ῒᵩ 44ҩ ֲҺ

Ҭ №̆≢ҹ ȁ ȁ ҙ ȁ ֤ ȁ

҉ ֜ ȁ ȁқ ȁ ȁқ ȁ҉ ȁ

ȁ ȁ ȁ ȁ ȁ ֤ ȁҬ ȁ

ȁ ȁ ֤ ȁ ȁ ҙ ȁ

ȁ ȁ ȁ ȁ ȁ ȁ҉

ȁ ȁ ȁ ȁ ȁ ȁ

Ҭ ȁҬ ҉ ҍḤ ȁ

Ҭ ȁҬ ȁҬ ҍ

ȁҬ ҉ ȁҬ ȁҬ

ȁҬ ȁҬ ҍ ᴏ

Ȃ 
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 2-5-1 Ҙ⌐ ָ 
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2.5.2 κἹ ᶳв 

2-5-1 ₮ԅ Ғ≠ ֲ̂ Ҍ ԍ 75ᴆ̃Ғ≠

Ḡ № ’Ȃ ץ ₮̆ ҈ Ὲ ȁ ȁ LG

Ὲ ȁ ȁIBMȁ ᴪ ᵣ Ὲ Ҍֽ Ғ≠

҉ΐ ᴨ̆ל ғ ҕ ῒזҺ ῒ Ғ≠ ԅҒ≠Ḡ Ȃ

ץץׅ╠ ῤ ҹҺ̆ ԅҬ ת Ὲ ȁ

ȁ҉ ֜ ȁ ȁҬ ҍ ȁҬ ҉

ҍḤ Ғ≠ ῒ̆ᵩ ῒ

Ғ≠ Ḡ Ȃ 

 2-5-1 Ҙ⌐ ָҘ⌐ Ḧ ⅎ  

 CN  US KR WO JP EP DE TW FR GB 

LEE Y T 0 0 656 4 0 0 0 0 0 0 

҈  1 403 171 34 4 0 0 0 0 0 

 0 79 222 40 0 1 0 0 0 0 

LG 1 29 196 81 1 4 0 0 0 0 

 300 0 0 1 0 0 0 0 0 0 

 174 121 0 3 0 0 0 0 0 0 

IBM 0 232 0 9 0 1 9 0 0 0 

ҙ  224 0 0 0 0 0 0 0 0 0 

 0 97 177 46 0 3 0 0 0 0 

֤  211 0 0 0 0 0 0 0 0 0 

҉ ֜  197 1 0 2 0 0 0 0 0 0 

 190 0 0 0 0 0 0 0 0 0 

қ  182 0 0 0 0 0 0 0 0 0 

 169 0 0 0 0 0 0 0 0 0 

қ  160 0 0 0 0 0 0 0 0 0 

Ҭ
155 0 0 0 0 0 0 0 0 0 
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҉  155 0 0 0 0 0 0 0 0 0 

 152 0 0 0 0 0 0 0 0 0 

 151 0 0 0 0 0 0 0 0 0 

JANG B Z 0 138 0 1 0 0 0 0 0 0 

ZHAMU A 0 135 0 1 0 0 0 0 0 0 

 133 0 0 0 0 0 0 0 0 0 

 126 0 0 0 0 0 0 0 0 0 

 125 0 0 1 0 0 0 0 0 0 

֤  107 0 0 2 0 0 0 0 0 0 

Ҭ  106 0 0 1 0 0 0 0 0 0 

Ҭ ҉ ҍḤ

 104 0 0 2 0 0 0 0 0 0 

 106 0 0 0 0 0 0 0 0 0 

 104 0 0 0 0 0 0 0 0 0 

֤  102 0 0 0 0 0 0 0 0 0 

 101 0 0 0 0 0 0 0 0 0 

ҙ ᴍ Ὲ

 10 79 0 0 0 0 0 0 0 0 

ᴪ ᵣ

 0 76 2 4 8 1 1 0 0 0 

֤қ  85 4 0 0 0 0 0 0 0 0 

ҙ  91 0 0 0 0 0 0 0 0 0 

ҕ  0 8 76 4 0 1 0 0 0 0 

ת Ὲ  0 87 0 1 0 0 0 0 0 0 
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 87 0 0 1 0 0 0 0 0 0 

Ḥ  0 68 17 0 0 0 0 0 0 0 

Ҭ  80 0 0 4 0 0 0 0 0 0 

қ  0 53 0 5 22 4 0 0 0 0 

 82 0 0 0 0 0 0 0 0 0 

Ὲ  81 0 0 0 0 0 0 0 0 0 

 81 0 0 0 0 0 0 0 0 0 

 0 15 46 19 0 0 0 0 0 0 

 79 0 0 0 0 0 0 0 0 0 

Ҭ  76 0 0 2 0 0 0 0 0 0 

ⱴ≠ ֒  0 29 0 49 0 0 0 0 0 0 

ᾥᴡ Ὲ  0 58 0 17 0 0 0 0 0 0 

 76 0 0 0 0 0 0 0 0 0 

Ҭ ҍ

 72 2 0 3 0 0 0 0 0 0 

̔ Ҭ / ף Ҋ̆US- ̕WO-ҕ ֟ ̕CN-Ҭ ̕JP-

̕KR- ̕EP- Ғ ̕DE- ̕TW-Ҭ ̕CA-ⱴ ̕FR- ̕IN- ̕GB-

̕AU- ≠֒ 

2.5.3 ᾍ ᵇᾭᾺ ᶳ  

׆ 2-5-2 ҈ Ғ≠ ץ ₮̆ Ғ≠ ҹ

ֲҺ Ҭ Ҭ ̆ ̔ LEE Y TȁLEE Y TȁLGῈ

ȁ ȁ ҙ ȁ ȁқ ȁ ȁқ ȁ

Ҭ ȁ҉ ȁ ȁ ȁ

ȁ ȁҬ ȁҬ ҉ ҍḤ ȁ

ȁ ֤ ȁ֤ қ ᴍ Ὲ ȁ ҙ ȁ ȁ

Ҭ ȁ ȁ Ὲ ȁ ȁ

ȁ ȁ ȁҬ ҉ ȁ ȁ

ⱬ Ὲ ȁ҉ ȁ ȁ

֟ ⱬ ȁ ȁ Ҽ ֟ ⱬ ȁ
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ȁҬ ȁ POSCOῈ ȁ ȁҬ

ȁ ȁ ≠Ғ׆̕ ̆

҈ ȁ ȁ ȁ ȁ ҙ ȁ ֤ ȁ҉

֜ ȁқ ȁ҉ ȁJANG B Ẑ ȁ̃ZHAMU Â ȁ̃

֤ ȁ ֤ ȁ ҙ ᴍ Ὲ ȁ ת Ὲ ȁ

Ҭ ȁҬ ȁⱴ≠ ֒ ȁ ᾥᴡ Ὲ

ȁ ȁҬ ҍ ȁ ҙ

Ὲ ȁ ֟ ⱬ ȁ ȁҬ ȁ

ȁ ȁҬ ҍ ᴏ ֲ Ғ

≠ ⱬ Ȃ 

2-5-2 Ҙ⌐ ָҘ⌐ Ⱶ 

 
Ғ≠

 

 ⱬ 

3

 

3 Ғ

≠  

Ғ≠

 

Ғ≠

 

LEE Y T 
683 674 

98.7 
36 0.052709 

 
339 193 

56.97 
379 1.117994 

LG 
313 215 

68.7 
115 0.367412 

҈  
660 298 

45.2 
1147 1.737879 

 
273 126 

46.2 
461 1.688645 

ҙ Ὲ ̂IBM̃  
253 119 

47.0 
337 1.332016 

֟ ⱬ  
159 100 

62.9 
99 0.622642 

 
412 278 

67.5 
804 1.951456 

 
191 88 

46.1 
484 2.534031 

ҙ  
237 170 

71.7 
494 2.084388 

֤  
143 89 

62.2 
257 1.797203 

҉ ֜  
203 118 

58.1 
527 2.596059 

 
192 153 

79.7 
228 1.1875 
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қ  
183 127 

69.4 
256 1.398907 

 
217 178 

82.0 
196 0.903226 

қ  
161 121 

75.2 
268 1.664596 

Ҭ  
159 148 

93.1 
52 0.327044 

҉  
470 312 

66.4 
918 1.953191 

 
154 123 

79.9 
144 0.935065 

 
153 109 

71.2 
192 1.254902 

JANG B Ẑ ̃ 
141 56 

39.7 
350 2.48227 

ZHAMU Â ̃ 
138 56 

40.6 
326 2.362319 

 
295 234 

79.3 
412 1.39661 

 
130 102 

78.5 
178 1.369231 

 
128 81 

63.3 
191 1.492188 

֤  
119 62 

52.1 
266 2.235294 

Ҭ  
134 117 

87.3 
103 0.768657 

Ҭ ҉ ҍḤ  
106 85 

80.2 
129 1.216981 

 
107 24 

22.4 
140 1.308411 

 
90 75 

83.3 
65 0.722222 

֤  
102 73 

71.6 
199 1.95098 

ҙ ᴍ Ὲ  
97 38 

39.2 
178 1.835052 

ᴪ ᵣ  
94 48 

51.1 
94 1 

֤қ ᴍ Ὲ  
92 71 

77.2 
120 1.304348 

ҙ  
93 75 

80.6 
98 1.053763 

ҕ ֟ ⱬ  
87 49 

56.3 
63 0.724138 

ת Ὲ  
92 21 

22.8 
544 5.913043 

 
88 72 

81.8 
98 1.113636 
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Ḥ  
88 50 

56.8 
62 0.704545 

Ҭ  
85 63 

74.1 
185 2.176471 

ᴪ қ  
87 47 

54.0 
125 1.436782 

 
150 126 

84 
194 1.293333 

Ὲ  
81 73 

90.1 
63 0.777778 

 
82 59 

71.9 
93 1.134146 

 
81 53 

65.4 
43 0.530864 

 
80 63 

78.7 
78 0.975 

Ҭ  
79 48 

60.8 
282 3.56962 

ⱴ≠ ֒  
84 45 

53.6 
135 1.607143 

ᾥᴡ Ὲ  
79 31 

39.2 
150 1.898734 

 
84 62 

73.8 
326 3.880952 

Ҭ ҍ

 
73 47 

64.4 

241 3.30137 

ҙ Ὲ  
74 30 

40.5 
185 2.5 

Ҭ ҉  
37 34 

91.9 
36 0.972973 

֟ ⱬ  
77 43 

55.8 
121 1.571429 

 
73 59 

80.8 
42 0.575342 

Ҭ  
72 42 

58.3 
84 1.166667 

ⱬ Ὲ  
73 73 

100 
- - 

҉  
71 66 

92.9 
35 0.492958 

 
68 31 

45.6 
256 3.764706 

 
67 49 

73.1 
46 0.686567 

֟ ⱬ  
68 45 

66.2 
59 0.867647 

 
67 37 

55.2 
69 1.029851 
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66 50 

75.8 
49 0.742424 

ӏῈ  
66 30 

45.5 
39 0.590909 

Ҽ ֟ ⱬ  
66 46 

69.7 
25 0.378788 

 
65 53 

81.5 
77 1.184615 

Ҭ  
47 42 

89.4 
76 1.617021 

POSCOῈ  
67 58 

86.6 
47 0.701493 

 
74 51 

68.9 
99 1.337838 

Ҭ  
64 60 

93.8 
38 0.59375 

 
63 13 

20.6 
194 3.079365 

 
109 79 

72.5 
224 2.055046 

Ҭ ҍ ᴏ

 
65 35 

53.8 

200 3.076923 

ᴪ  
62 25 

40.3 
224 3.612903 

 
168 129 

76.8 
180 1.071429 

 

2.6 ₅ 

ԍDIIҒ≠ ̆ ᵣҒ≠ ל ԅ№ Ȃ

№ ̆ ץ ₮̔ ῏Ғ≠ ҉ҕ ₮ ̆ᵖ

ҹ Ȃ ⌠ 2008 ̆Ғ≠ ₮ Ȃ ≢

ѻ Ҁѻ ῍ 2010

ץ ῃ̆ Ғ≠ ▲ Ȃ׆ Ғ≠

ֲ ’ ̆ ֲ₮ Ȃ Ӟ ѿ

╠ׅ ѿҩ Ȃ 

׆ ԍ Ғ≠№ № ̆ ╠ Ғ≠

Һ Ҭ ̔̂ 1̃ ץ ҹ └ ̂̕ 2̃ Ữ ȁ

ȁ ȁD ȁ № ̂̕ 3̃ CVD└ ῒ

̂̕ 4̃ CVD ȁ ȁ ᵣ / ȁᾣ ȁ

ȁ Ȃ 
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Ғ≠ ᴨᾢ № ̆ ץ ₮ Ҭ̆ ԍ ⇔

ᵝ̆ᵖ ҹ Ғ≠ ̆ Ғ≠ ̆ Ӟ

Ғ≠ ̆p ץ ҹ Ғ̆≠

ᵣ ⅞̕ ȁ ȁ Ғ≠ Ӟ̆ Ғ≠ ̆

ӊ ԑҹ Ғ≠ Ȃ ῤ Ғ≠ ̆

ץ ȁ ̆ῒ Ҭ Ҭ Ȃ 

׆ Ғ≠ ֲ Ғ̆≠ Ҍ ԍ60ᴆ ╠76ҩ

ֲ̆ῒҬ8ҩ ֲ ̆3 ̆16 ̆▼Ҋ 49ҩ

ֲ Ҭ Ȃ ȁ ȁ Ғ≠ ֲҌֽ Ғ≠ ҉ΐ ᴨ̆ל

ғ ⱬӞ ̕ Ғ≠ ҉ ̆p

҉ ץ ῤ ҹҺ̆Ғ≠ ᵣҌ ̆ Ғ≠ Ȃ
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3ɻ Ҙ⌐ ⅎ  

⌠ 29279ᴆҒ≠̂ Ҭ̃̆ ԅ Ғ≠ 5734ᴆ̆ 19.6%Ȃ

₄ ῃ ᴑҙ̆ ⅞ῒҒ≠ ̆ѿ ᴪ ῀ ҹᾢ ȁ

Ȃ ̆ № ⌠ 29279ᴆҒ≠̂ ̃

’̆ ̔ 3 ҉ץ Ғ≠̂ ̃ 3565ᴆ̆ῒҬ

ԅ Ғ≠ 1067ᴆȂ 

ԍ ̆ ҹ2017 3 1 Ȃ № ╠

ᵣ №ל ҉̆ ԍ ֓ ׆̆ № ȁ № ȁ

ֲ№ ̆ Ғ≠ № Ȃ 

3.1 ỉ ᵇ ᶳ  

3-1-1 ₮ԅ ̂ ԍ ̃ Ғ≠ № ’Ȃ

ץ ₮̆ Ғ≠ ҍ ԍ҉ҕ 90 ᵖ̆∆ף

ѿ ̆ ⌠2008̆ ץ2012̆ ̆Ғ≠

ѿ ̆ 70% Ғ≠ Ҭ 2013~2016Ȃ ҍῃ Ғ≠

ᵣ ל ѿ Ӟ̆ ѿ ̆ ╠ׅ ѿҩ

Ȃ 

 

3-1-1 USPTO Ҙ⌐  שׂ

3.2 ỉ וּ ỉῑ/ש ᶳ  

׆ Ғ≠ / ̂ ԍ ѿ ֲ ≢̃№ ’

̂ 3-2-1̃ ̆ ⌠ 5734ᴆ Ғ≠ Ҭ̆ 3650ᴆ



2017 Ғ≠№  

26 

ῤ̆ 63.7%̕ ῒᵩ 2084ᴆ ץ ῒז ̆

36.3%̆ Һ ԍץҊ / ҕ̔ ֟ ̂1522ᴆ ȁ̃ Ғ ̂161

ᴆ ȁ̃ ̂115ᴆ ȁ̃Ҭ ̂103ᴆ ȁ̃ ̂79ᴆ ȁ̃ ̂45ᴆ ȁ̃ ̂22

ᴆ ȁ̃ ̂22ᴆ ȁ̃ⱴ ̂8ᴆ̃ Ȃ № ̆ ץ ₮̆ Һ

/ ╠ Ғ≠ Ȃ 

 

3-2-1 Ҙ⌐ /  

3-2-2 ₮ԅ / Ғ≠ ’Ȃ

ץ ₮̆ ԅ ֲ ̆ῒז ↕ 2008

Ғ≠̆ғ № ҕ ֟ Ȃ 

 

3-2-2 Ӏ / Ҙ⌐ ⅎ  
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3.3 ỉ ᶳ  

3-3-1 ₮ԅ Ғ≠ ╠ 22ᵝҒ≠ ֲȂ ץ

₮̆ ץֲ Ὲ ҹҺȂ 8ҩ №̆≢ ҈ ȁ

LG ȁ ȁ ȁ Ḥ ̕ ᴪ

ᵣ ȁ ᴪ қ ̕Ҭ ҙ( ) Ὲ Ȃ 

 

3-3-1 Ҙ⌐ ָ 

3.4 ỉ ᶳ  

הּ 3.4.1 ֞  

̂UNIV RICE WILLIAM MARSH̃ ῍ 68ᴆ

῏Ғ≠Ȃ 3-4-1 ₮ԅ҉ ̂ ԍ ̃

Ғ≠ № ’Ȃ 3-4-1 ץ ₮̆ Ғ

≠ Һ Ҭ └ ץ ῏ ̆

ᾣ ᴆȁ ȁ ȁ ȁᴰ ȁ Ữ ᴆȁ

ȁⱴ ᴆȁ ᵣ Ȃ 



2017 Ғ≠№  

28 

 

3-4-1 Ҙ⌐  שׂ

 3-4-1 Ҙ⌐ 

 Ғ≠  

 

 

Ḡ   

1 WO2010022164-A1 2010 37 WO;US;TW;EP;

KR;JP;SG 
└

Ȃ 

2 WO2011016889-A2 2011 25 JP;US;CN;KR;

TW 
└ Ȃ 

3 WO2008097343-A2 2008 25 WO ⱳ  

4 WO2011112589-A1 2011 21 WO;EP;USKR;

CN;SG 

ԍᾣ Ȃ 

5 WO2010147860-A1 2010 19 WO;CA;EP;K

R;MX;US;JP;C

N;IN;SG 

℗ └

̆ ғ Ȃ 

6 WO2012148439-A1 2012 15 WO;US Ỳ ╕ ԍ

Ỳ ╕ Ȃ 

7 WO2011053736-A1 2011 13 WO,KR;EP;US;

CN;JP;SG;IN;B

R 

┴ ̆ ԍ└

Ȃ

ԍ└ ᾟ Ȃ 

8 WO2009089391-A2 2009 12 WO;AU;EP;US Ԛ ̆ ⁞ץ

̆ ᵞ

̆Ḡ ⱬ̆

⁞ ₴ΐ Ȃ 

9 WO2010096665-A1 2010 10 WO;US └ Ȃ 
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10 WO2010147859-A1 2010 8 WO;US ᴰ ̆ ԍ

Ҭ Ȃ 

11 WO2013119295-A1 2013 8 WO;KR;EP;US;

SG;IL 
Ỳ ╕ ⱴ⌠

҉̆ ҉ Ȃ 

12 WO2011112598-A1 2011 8 WO Ỳ ╕ ҉

̆ ғ

ҹỲ ╕ ҉ Ȃ 

13 WO2014179708-A1 2014 6 WO;KR;EP;US;

SG;IL;CN;JP 
└

Ȃ 

14 WO2009043023-A2 2009 6 WO Ữ ᴆ 

15 WO2012170086-A1 2012 5 WO;CA; 

EP;US;JP 
׆̆

̆ ̂

Ḡ ̃ Ҭ ̂

≢ ᾝ ̆ ̆

̃Ȃ 

16 WO2013192629-A1 2013 4 WO;US ̆ ԍ

╕Ȃ 

17 WO2013040356-A1 2013 4 WO;TW;AU;PH

;KR;CN;MX;V

N;IN;RU;ID;CA

; EP;US;JP 

╕ Ҋ

ԍ ̆

Ȃ

ԍ֪ ᵣץ ⱳ

Ȃ 

18 WO2012094045-A2 2012 4 WO;US ̆ᶏ -

ԍ׆ Ҭ

ҩ Ȃ 

19 WO2011072133-A1 2011 4 WO;US ᵣ̆ ԍ

̆ ȁ

/ Ȃ 

20 WO2009064842-A1 2009 4 WO;US ̆ ԍΐ /῏ Ữ

Ữ ȁᴰ

῏Ȃ 

21 WO2012100178-A1 2012 2 WO;US;CA;EP ᵬҹ ̆ ̆ ̆

— — ץ̆

№̆ҹ — ᶫⱴ Ȃ 

22 WO2014089214-A2 2014 2 WO;EP;CN;US ּס ҊԚ Ԛ Ȃ 

23 WO2012112435-A1 2012 2 WO;US ╕Ȃῒΐ

̆ ғ ԍ

ҬȂ 
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24 WO2012048068-A2 2012 2 WO;US;CA;EP;

MX;CN;BR 
ᵬҹ ╕̆

ԍ Ԛ

Ȃ 

25 US2012024153-A1 2012 2 US ̆ᵬҹԋ

№ ̆ ѿ Ῥ ԋ

№ ̆ ѿҩ

׆

ȁ ȁ ̆

Ҭ№ ԋ Ȃ 

26 WO2015034930-A1 2015 1 WO;US;CA;EP;

AU;JP 
̆

Ȃ

ȁ ᾧ

̆T ׃ ̆T

׃ ᾧ ̆T

׃ Ȃ 

27 WO2014062228-A1 2014 1 WO;US;CA; JP ̆ ԍ

̆ῒҬ ҍ

ѿ ȁ ȁӲ ȁ

╠↓ ȁ ץ ҍ

῏ ῏Ȃ 

28 WO2014007866-A2 2014 1 WO;US ̆ ԍ

Ữ ̆ ̆

Ȃ 

29 WO2013113009-A1 2013 1 WO;EP;CN;US;

CA 
ⱴ

Ԛ ᵣ

Ԛ̆ ԅ

῏ Ȃ 

30 WO2013106712-A1 2013 1 WO;CA;US ᶫ ԋ

ⱬ̆ ԋ

̆ Ῥ ̂ᶛ

ᶏ ⱬ Ῥ

̃ Ῥ≠ Ȃ 

31 WO2013040224-A1 2013 1 WO;US ̆ ԍ Ȃ 

32 WO2012112769-A1 2012 1 WO;US ̆ ԍ└ ≠

Ữ ᴆȂ 

33 WO2011057279-A1 2011 1 WO;US Ҭץ

ⱴ⌠ ץ҉

҉ └

̆

̆ ȁ

ȁ ȁ ̕

Ȃ 
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♥ד 3.4.2 ֞  

ᾥ ̂TEXA-C̃ ῍ 66ᴆ ῏Ғ≠Ȃ 3-4-2 ₮ԅ҉

ᾥ ̂ ԍ ̃ Ғ≠ № ’Ȃ 3-

4-2 ץ ₮̆ ᾥ 2009 ѿ ῏Ғ≠̆ №

№ ̆Ғ≠ Һ Ҭ Ỳ ╕ȁ ȁCVD└ / ȁ

Ữ ᴆȁLED&OLEDȁ Ȃ 

 

3-4-2 ᾫ Ҙ⌐  שׂ

 

 3-4-2 ᾫ Ҙ⌐ 

 

Ғ≠   

 

Ḡ   

1 WO2011150329-A2 2011 10 WO;AU;CA;

KR;EP;US;

MX;JP;CN;S

G;IN;IL  

ԍ

֟ ̂ ȁ Ә

ȁ ȁԋ ̃̆

ױ ᵬҹ ╕ Ҭ └

ץ╕ ȁ ȁ

Ȃ 

2 WO2011150325-A2 2011 10 WO;GB;WO

;AU;CA;EP;

KR;MX;CN;

US;ZA;IN;IL 

ᵬҹỲ ╕̆ ԍ ȁ

ȁ ȁ

ꜚұ Ȃ 

3 WO2011146915-A1 2011 10 WO;US ̆ ԍ OLEDȂ 
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4 WO2010091397-A2 2010 10 WO;EP;CN;

US 
ȁ ԍ

̆ Ȃ 

5 WO2009134707-A2 2009 8 WO;US ѿ ꜚⱬ

ᴆ̆ ḱ ↓

҉ 

6 EP2226364-A1 2010 6 WO;EP;US ̆ ץ ᶫ

Ȃ 

7 US2010224851-A1 2010 6 US ῤ ῀ ̆ ₮

̆ ׃⌠

҉̆ Ȃ 

8 US2010127243-A1 2010 5 US ᵣ ̆ ԋ ҹ

Ȃ 

9 WO2010019942-A2 2010 5 WO;US ԍ ȁLED ԋ

ȁ ȁ

ȁ Ȃ 

10 US2011091647-A1 2011 4 US Ỳ ׃/ ῀ CVD

Ҭ̆ ῀ ᵣ̆ Ȃ 

11 WO2011005375-A2 2011 4 WO;US ֟ biscrolled ᵬҹ Ữ

̆ᵬҹ

Ȃ  

12 US2010181655-A1 2010 3 US ̆ᵬҹ ᵣ Ȃ 

13 WO2015042583-A2 2015 2 WO;US Ҭ ᵣȂ 

14 WO2013101975-A1 2013 2 WO;EP;CN; 

JP;US 

̆ Ȃ 

15 WO2012021724-A2 2012 2 WO;KR;US └ ԍ ȁ

ȁᴰ ȁֲ ȁ

ꜚ Ȃ 

16 ~US2011227000-A1 2011 2 WO;US ̆ ԍ

└ ̆ Ȃ 

17 WO2010091397-A2 2010 2 WO;US Ḡ ̆ ԍ └

Ȃ ┘ ̆

ῤ ̆ ᵣᶫ

̆ ᾝᴆȂ 

18 US2015050482-A1 2015 1 WO;US Ȃ 

19 WO2014046708-A1 2014 1 WO;EP;US ̆ ᶛ

ԍ ȁ

ᾣԋ ȁ └ Ȃ 

20 WO2013116811-A1 2013 1 WO;US ╕̆ ԍ

Ȃ ץ ԍ

Ȃ 
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21 GB2491710-A 2012 1 WO;US;GB;

CA 
ᴰ ̆ ԍ Ԛ

Ҭ ҊԚ̆

ԍ ȁ Ҋ Ȃ 

22 WO2012106002-A1 2012 1 WO;US ̆ ԍ

ᾣᴟ ᴆ └  

23 WO2011041663-A2 2011 1 WO;US Ȃ 

24 US2010176351-A1 2010 1 WO;US ῒ ̆ ԍ ȁ

ȁ ȁ ̆

̆ Ҍ ̆ ԍ

ᵣ ᴆȁᾣ ᴆȂ 

 

3.4.3 IBMṷ  

2014̆ῃ └ IBMῈ ₮ԅҕ ҩ

̆ ׂҹ ᾢ ῃⱳ ῒ̆ᴰ └ Ṑ̕

7 ̆IBM ԓ ῤ̆ 30ַ ᾝ

Ȃ 

IBMῈ ῃ ῍ 254ᴆ ῏Ғ≠̆ 3-4-3-1 ₮ԅIBM

Ὲ ̂ ԍ ̃ Ғ≠ № ’Ȃ ץ ₮̆IBMῈ

Ғ≠ 2014ӊ ⁞ Ȃ 

׆ 3-4-3-2 ץ ₮ ĬBMῈ └ Ғ≠ Һ Ҭ ȁ

ȁ ̔ Ғ≠ Һ Ҭ ȁ ᵣ

ȁᴰ ȁḤ ỮȁLED&OLED Ȃ 

 

3-4-3-1 IBM̓́ Ҙ⌐  שׂ
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3-4-3-2  IBM ⅎ Ҙ⌐ ‟ 

3-4-3 IBM Ҙ⌐ 

 

Ғ≠   

 

Ḡ   

1 US2009020764-A1 2009 41 US ᵣ  

2 US2011042650-A1 2011 22 US;WO;EP;

CN;TW;JP 
ᾣ  

3 WO2011057833-A1 2011 20 WO;US;GB

;TW;CN;D

E;JP 

ᵣ  

4 US2011215300-A1 2011 12 US;WO;CA

;TW;EP;CN

;JP 

 

5 US2010006823-A1 2010 12 US ᵣ Ȃ 

6 US2011068323-A1 2011 11 US ᵣ ̆ ҉

׃ ̆ᵬҹ

Ȃ 

7 US2006112857-A1 2006 10 US;CN ᴰ  

8 US2010200840-A1 2010 8 US ᵣ  
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9 US2014024211-A1 2014 7 US ԍ ᵣ ԑ  

10 US8610617-B1 2013 7 US;DE  

11 US2012261643-A1 2012 7 US;WO;KR

;GB;DE;CA

;IN 

 

12 US2012175594-A1 2012 7 US;WO;DE

;GB;CN 

ѿ

ᴆ̆ N ᵣ Ȃ 

13 US2011101309-A1 2011 7 US ѿ ῏ ᴆȂ 

14 US2012181507-A1 2012 6 US ᵣ  

15 US2012085991-A1 2012 6 US ᵣ ᴆ̆ ᵣ

̆ ԑ Ȃ 

16 US2012056161-A1 2012 6 US;WO;T

W;GB 

ѿ ᵣ ̆ ԍ

ᴆȂ 

17 WO2012004186-A1 2012 6 WO;US;T

W;CN 

ѿ ᵣ ᴆ└ ̆ ץ

ӊ Ȃ 

18 US2011163289-A1 2011 6 US ᵣ  

 

 

3.4.4 JANG B Z&ZHAMU A& ỉ Ὰ ṷ  

JANG B ẐBor Z. Jangȁ̃ZHAMU ÂAruna Zhamũ ҹ ת

Ὲ (NANOTEK INSTR INC )ֲȂ Ӟ Ὲ ⇔ ֲȂ

Ӟ ҕ ֟ҙ ӊѿȂ ῒ⇔

Ὲ ̂Angstron Materials,Inc.̔AMĨ ῃ

ȁ ‰ ῏ԍ ֟ҙ

῏ ᴑҙȂ2007AMI ֟ ԅ

῏ ֟ Ȃ ╠AMI ֟ ҕ ᾢ ᵝ̆ ֟ ⱬ 30

~100̆ ֟ ҕ 30ҩ Ȃ 

҉ ֲ῍ 147ᴆ ῏Ғ≠̆ ғץ Ғ≠ ҹҺ̕

3-4-4-1 ₮ԅ҉ ֲ̂ ԍ ̃ Ғ≠ №

’Ȃ ץ ₮̆҉ ֲ Ғ≠ ѿ Ȃ 

׆ 3-4-4-2 ץ ₮̆҉ ֲ └ Ғ≠ Һ Ҭ

ȁ ▫ ȁ ▫ ȁ ▫ ̕ Ғ

≠ Ҭ Һ̆ Ữ ̂ ȁ ȁ ̃̕

ᴆ ȁ ȁ ̆ ̆

ѿ֓ᴰ ȁ ȁ ȁ ᵣ№ ȁ ȁ Ȃ 
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3-4-4-1 JANG B Z&ZHAMU A&ᴀ ῎ Ҙ⌐  שׂ

 

3-4-4-2 JANG B Z&ZHAMU A&ᴀ ῎ ⅎ Ҙ⌐  

3-4-4 JANG B Z&ZHAMU A& ᴀ ῎  

 Ғ≠   

 

Ḡ   

1 US7071258-B1 2006 132 US Ȃ 

2 US2009117467-A1 2009 88 US;WO;KR

;CN;JP 
ԋ Ȃ 
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3 US7623340-B1 2009 65 US ׃ , ԍ

Ȃ 

4 US2007158618-A1 2007 19 US Ȃ 

5 US2009155578-A1 2009 18 US ԍ ᾧ

Ȃ 

6 US2006030483-A1 2006 18 US ԍỮ ᶫ ᶫ

Ȃ 

7 US7785492-B1 2010 17 US ᵣ└ ̂ Ȃ̃ 

8 WO2012087698-

A1 
2012 13 WO;US;CN

;KR;JP 
Ȃ 

9 US2011104571-A1 2011 12 US ᵬ ᾟ ̂ ῒ

̃

Ȃ 

10 US2011046027-A1 2011 11 US ⁞ Ȃ 

11 US2007092716-A1 2007 11 US Ȃ 

12 US2009092747-A1 2009 10 US ׃

Ȃ 

13 US2011159372-A1 2011 9 US;WO;KR

;EP;CN;JP 
ԍ ╕Ȃ 

14 US2011017585-A1 2011 9 US;WO └ ̂ ▫ Ȃ̃ 

15 US2010173198-A1 2010 9 US ᵬҹ ̆

ꜚ Ȃ 

16 US2008206124-A1 2008 9 US ̆

MoS2̆ᵬҹ

Ȃ 

17 US2013202945-A1 2013 7 US Ȃ 

18 US2011190435-A1 2011 6 US └ ̂ ▫ Ȃ̃ 

19 US2010143798-A1 2010 6 US ԍ

Ȃ 

20 US2010055025-A1 2010 6 US  

21 US2009176159-A1 2009 6 US ᵬҹѿҩ

ᵬ Ȃ 

22 US2012321953-A1 2012 5 US ᵬҹ

ᵬ Ȃ 
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23 US2011046289-A1 2011 5 US Ȃ 

24 US2010056819-A1 2010 4 US Ȃ 

25 US2011157772-A1 2011 3 US Ȃ 

26 US2011017587-A1 2011 3 US  

27 US2010120179-A1 2010 3 US └ Ȃ 

28 US2009026086-A1 2009 3 US ▫  

29 US2005271574-A1 2006 3 US  

30 US2014272172-A1 2014 2 US  

31 US2014098461-A1 2014 2 US Ȃ 

32 US2013087446-A1 2013 2 US Ȃ 

33 US2012045688-A1 2012 2 US ԍ ꜚⱬ ꜚ

ץ̆ ᶫ ⱴ ⱳ Ȃ 

34 US2011133132-A1 2011 2 US ▫ Ȃ 

35 US2010055458-A1 2010 2 US Ȃ 

36 US2010044646-A1 2010 2 US ▫ Ȃ 

37 US2010021819-A1 2010 2 US ԋ Ȃ 

38 US2009305135-A1 2009 2 US Ȃ 

39 US2008268318-A1 2008 2 US Ȃ 

40 US2008220282-A1 2008 2 US ֜ Ȃ 

41 US2006216222-A1 2006 2 US Ȃ 

42 US2015217538-A1 2015 1 US ԍ└ ԍ ᴆ̂LED

ᾣ ᴆ̃Ҭ

Ȃ 

 

3.4.5 ỉ ᵺϋ♥к ṷ  

ᾥ Ὲ ōVORBECK MATERIALS CORPŎ̓̀ 45ᴆ

῏Ғ≠Ȃ 3-4-5 ץ ₮̆ ᾥ Ὲ Ғ≠ Һ Ҭ

ȁ ȁ ┘ ȁ ȁ ȁ ꜚ ῏ Ȃ 
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 3-4-5 ᾫ ῎ Ҙ⌐ 

 

Ғ≠   

 

Ḡ   

1 WO2009123771-A2 2009 40 WO;EP ;US

;JP;CN;IN 
̆ ̆ ̆

ᵣ / ᵣ̆ ̆

̆ ̆ ‖₯ Ȃ

ԍ ̆ ̆

ᾣԋ Ȃ 

2 WO2010115173-A1 2010 15 WO;EP ;US

;KR;CN 
̆ ԍ └ ̆

̆ ̆ ̆ᴰ

Ȃ 

3 WO2009099707-A1 2009 15 WO;EP ;US

;JP;CN;IN 
̆ ԍ ┘ ᴆ

┘ Ȃ 

4 WO2010115173-A1 2010 13 WO;EP;US;

KR;CN 
╕̆ ԍ

ᴆȁ

ῒז ᵣ ᴆ Ȃ 

5 WO2010107762-A1 2010 8 WO;EP;US;

KR;ID 
̆ ̆ ȁ ȁ

ȁ ȁ ῃ ȁ ᴮȁ

ȁ ȁ ȁ Ȃ 

6 US2013150516-A1 2013 5 WO;EP;US;

KR;CN;JP 
̆ ԍ ̕ ̆

̆ ȁ ꜚ

ȁ ῃ Ȃ 

7 WO2010107769-A2 

 

2010 5 WO;EP;US;

KR;ID 
̆ ԍ ̃ ᾟ

ᾟ ̆ ȁ

֜ ̆ ῤ Ȃ 

8 WO2010042912-A1 2010 5 WO;EP;US └ Ȃ

ץ╕ Ȃ 

9 WO2010071858-A1 2010 4 WO;EP;CN

;US 
̆ ԍ

/ ᵈ ̆

ȁ ᵣȁ № ȁ

̂ ȁ ȁ ȁҌ ȁ̃

̂ ̃ Ȃ 

10 WO2013074709-A1 2013 3 WO;EP;CN ̆ ԍ ȁ

ȁ ̆

ᾣԋ ȁ ᾣԋ ̆

ᾣԋ Ȃ 
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11 WO2009126592-A2 

 

2009 3 WO;US № ̆ ԍ ᶫ

̆ῒҬ Ȃ 

12 WO2014186452-A1 2014 2 WO;EP;US └ Ȃ 

13 US2010239871-A1 

 

2010 2 US ̆ ԍ

̂ ̃ ̆

Ȃ  

14 WO2013123339-A1 2013 1 WO;US ᵣ ̆ ԍ

Ữ ̆

└ ̂ῃ ȁ̃ ȁ

Ȃ 

15 WO2012068177-A1 2012 1 WO;US ̆ ԍ ῃ

Ȃ 

16 US2011186786-A1 2011 1 US ̆ ԍ ȁ

ȁ ȁ ȁ

ȁ ᾣ

Ȃ 

17 US2011135884-A1 2011 1 US ╕̆ᵬҹ ̆ ԍ

┘ ᴆȁ ᾣ ̆

̕Ӟ ᵬ

ᴆ ᴆȁ

Ȃ 

18 US2011088931-A1 2011 1 US ̆ ԍ ᴆ Ȃ 

19 WO2010002896-A1 2010 1 WO;US ̆ ᵖҌ ԍ

ȁ ȁ ȁ Ȃ 

 

3.5 ₅ 

ԍ ѿ ҕ ֟ҙ ῏ ̆

ΐ ѿ ↓ ҹᴨ ғҍᴧҌ ̆p ῒ ⌠

̆ ̆ ⱬҌ ̆

⇔ ҕ ҉Ḡ ᾢ ᵝ̕ ȁ ȁIBMȁ ȁ

ĬBM ̆

ᵣ ̕ ̆

ᴨ ⇔ҙ Ӟ̆Ḇᶏѿ Ҭ Ὲ ̆ ת

Ὲ ȁAngstron MaterialsῈ ȁ ᾥῈ Ȃ 

׆ № ̆Ҍ ֲ Ғ≠ ᶷ Ȃ
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ΐᵣ Ҋ̔ 

1̃ ῒ ̆ ῒ יּ

Ҭѿ ↓ ⇔ ῀ ᵬ Ṣ̆ ῒ יּ

ᴨל ῒ̆ └ ȁ ⱳ ץ

ȁᴰ Ữ ᵬ ῏Ғ≠ Ȃ 

2̃ ᾥ № № ̆ └ ῒ

└ ȁ CVD└ ῒ ῏ └ ΐ

ѿ ↓ ⇔ ῀ ᵬ ῒ̆ Ữ ῃҕ ΐ

ⱬ̆ Ғ≠Һ Ҭ └ ȁCVD└

/ ȁ Ữ ᴆ̆ῒ Ỳ ╕ȁ ȁLED&OLEDȁ

Ӟ Ȃ 

3̃ IBMῈ Һ Ԋ׆ ᵣ ̂FET̃ ׃ ῏ ̆ῒ

῏ԍ Ғ≠ Һ Ҭ ȁ ᵣ ȁᴰ ȁḤ

ỮȁLED&OLED Ȃ2010 ₮ ҹ100GHz

FET̆2011 └₮ └ ̆2014≠ Һ

CMOS ⱳ└ ₮ҕ ҉ ҩ Ȃ 

4̃ JANG B Z&ZHAMU A&ת Ὲ └ Ғ≠Һ

Ҭ ץ ҹ └ ғ̆ԋֲ֣ ҕ ҉ ѿҩ῏ԍ

└ Ғ≠̕ Ғ≠Һ Ҭ Ữ ̆ ȁ ȁ

̆ ᴰ ȁ ȁ ᵣ№ ȁ

Ȃ 

5̃ ᾥ Ὲ Ғ≠ Һ Ҭ ȁ ┘ ȁ ȁ

ȁ ꜚ Ȃ 
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4ɻ Ҙ⌐ ⅎ  

⌠ 29279ᴆҒ≠̂ Ҭ̃̆ ԅ Ғ≠ 5401ᴆ̆ 18.4%Ȃ

̆ № ⌠ 29279ᴆҒ≠̂ ̃ ’̆ ̔

3 ҉ץ Ғ≠̂ ̃ 3565ᴆ̆ῒҬ ԅ Ғ≠ 676ᴆȂ 

ԍ ̆ ҹ2017 3 1 Ȃ № ╠

ᵣ №ל ҉̆ ԍ ֓ ׆̆ № ȁ № ȁ

ֲ№ ̆ Ғ≠ № Ȃ 

4.1 Ộỉ ᵇ ᶳ  

4-1-1 ₮ԅ ̂ ԍ ̃ Ғ≠ № ’Ȃ

ץ ₮̆ 2001 ῏Ғ≠̆ᵖ ѿ

̆ ⌠ 2010 ̆ ₮ ҉ץ60%̆ Ғ≠

Ҭ ҈ Ȃ 

 

4-1-1 Ҙ⌐  שׂ

 

4.2 Ộỉ וּ ỉῑ/ש ᶳ  

׆ Ғ≠ / ̂ ԍ ѿ ֲ ≢̃№ ’

̂ 4-2-1̃ ̆ ⌠ 5401ᴆ Ғ≠ Ҭ̆ 3537ᴆ

ῤ̆ 65.5%̕ ῒᵩ 1864ᴆ ץ ῒז ̆

34.5%̆ Һ ԍץҊ / ̔ҕ ֟ ̂871ᴆ ȁ̃ Ғ ̂77

ᴆ ȁ̃ ̂45ᴆ ȁ̃ ̂21ᴆ ȁ̃Ҭ ̂12ᴆ ȁ̃ ̂12ᴆ ȁ̃ ̂11ᴆ ȁ̃
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ⱴ ̂4ᴆ̃ Ȃ 

 

 4-2-1 Ҙ⌐ /  

4-2-2 ₮ԅ / Ғ≠ ’Ȃ

ץ ₮̆ ԍ Ғ≠ ץ ҕ ֟ Ғ≠ Ȃ 

 

4-2-2 Ӏ / Ҙ⌐ ⅎ  

4.3 Ộỉ ᶳ  

4-3-1 Ғ≠ ╠ 15β Ғ≠ ֲҬ̆ 3ҩ

ᴑҙ ֲ̆5ҩ ̆6ҩ Ȃ 
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4-3-1 Ҙ⌐ ָ 

4.4 Ộỉ ᶳ  

4.4.1 ᾬ  

҈ ῃ ῍ 660ᴆ ῏Ғ≠ ҍ̆ ᵬ

Ғ≠87ᴆ̆ҍ ᵬ Ғ≠10ᴆ̆ҍ ҕ ᵬ Ғ≠8ᴆ̆ҍ

ᵬ Ғ≠6ᴆȁҍKumoh Nat Inst Technology Ind Acad Coopᵬ

Ғ≠5ᴆȁҍ ≠ῌ¥ Ԋᴪ ᵬ Ғ≠4ᴆȁҍ

ᴪ ᵬ Ғ≠3ᴆȁҍ ҕ Ὲ ᵬ Ғ≠2ᴆȁҍᵠ ֒

Ὲ ᵬ Ғ≠2ᴆȁҍ ҙ Ὲ ᵬ Ғ≠2ᴆȁҍ

ᵬ Ғ≠2ᴆȁҍ ᵬ Ғ≠2ᴆȂ 

҈ ᵬҹῃҕ Ғ≠ Ғ≠ ֲ̆ 2011̆ ҍ

14 ֲ Ῑ ľSamsung Talent ProgramĿ̂ STP̆҈ ֲ ̃

̆ ֟ ᵬ Ῑ ֲ Ȃ҈ ֓ҽ Ῑΐ

Ғҙ ֲ Ȃ ╠̆ ῤ Ҭ̆҈

ҍ ԅ ᵬ῏ ̆ Ҍ ѿ ᵬ6Ȃ 

4-4-1-1 ₮ԅ҈ Ὲ ̂ ԍ ̃ Ғ≠ №

’Ȃ ץ ₮̆҈ Ὲ Ғ≠ Һ Ҭ ץ2011 ̆2013Ғ≠

̆ Ғ≠ Ҋ Ȃ 

҈ ѿ ᴑҙ̆ ᴧ ̆ῒҒ≠ Ӟ ү Ȃ

4-4-1-2҈ № Ғ≠ ’ ̆҈

└ Ғ≠ Һ Ҭ ȁ ȁ

                                                        
6 ԍҒ≠ ֟ ᵬ῏ ĺץҬ ҹᶛ.[J]. . 2014(33) 
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ץ ῒ̆Ҭ Һ └ ȁ

ȁ ȁ ȁ └ ץ ῏ Ȃ Ғ≠

Һ Ữ ̂ ȁ ȁ ȁ ̃̕ ̕

ᴆ̂ LED&OLEDȁ ȁ ̆ ȁ ᵣ ȁ ȁ

Ḥ Ữȁᴰ ȁ ̃̕ ᴆ Ȃ 

 

4-4-1-1 Ҏ Ҙ⌐  שׂ

 

4-4-1-2  Ҏ ⅎ Ҙ⌐ ‟ 

4-4-1-3 ҈ Ὲ Ғ≠ № ’Ȃ҈ ᴪ ҈

Ҭ Ғ≠ Ὲ ̆ 397ᴆ̆ 60.2%̆
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̆҈ Ҍ Ὲ ̆ῒ ᴧ ̆

╠ ҍ Ὲ ѿ῍ 11 ̆ῒҬ ҈

ᴪ ȁ҈ ᴪ ȁ҈ Ὲ ҈ SDI ᴪ Ȃ 

4-4-1-4҈ Ὲ ᵬ῏ ̆ ץ ₮̆҈ ᴪ

№≢ҍ҈ Ὲ ̂4ᴆ ȁ̃҈ ꜚ ᴪ ̂1̃ȁ҈

ᴪ ̂3ᴆ ȁ̃҈ LED ᴪ ̂2ᴆ ȁ̃҈ SDI ᴪ ̂8ᴆ ȁ̃

҈ ᴪ ̂1ᴆ̃ ᵬ῏ Ȃ҈ ╠ ̆҈

Ὲ ȁ҈ LED ᴪ ֟ҙ ̆ ҉׆ └ ⌠ Ҋ

ľѿᵣ Ŀ֟ҙ ̆ Ḇ ԅ ֟ҙ Ȃ 

 

4-4-1-3 Ҏ ῎ Ҙ⌐ ⅎ
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4-4-1-4 Ҏ ῎ ᵲῗ  

4-4-1 Ҏ Ҙ⌐ 

 Ғ≠  

 

 

Ḡ   

1 US2009110627-A1 2009 91 US;EP;CN;K

R;JP 
CVD Ỳ └

Ȃ 

2 US2009155561-A1 2009 55 US;JP;CN;K

R 
Ỳ ѿ

̆ ⱴ

Ȃ 

3 US2009068471-A1 2009 51 US;WO;KR;

EP;CN 
ᶏ Ỳ

ҹ Ȃ 

4 US2011108521-A1 2009 23 US;JP;KR;C

N 
ѿ Ḡ

׆̆ ᶏ

ԍ Ȃ 
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5 US2009071533-A1 2009 21 US;KR 

̆ ԍ

ȁ ӥ OLEDȂ 

6 KR2011031864-A 2011 19 KR ѿ └ ̆ᶭ

ȁ Ỳ ȁ

ȁ Ḡ ̆

┴ Ỳ Ȃ 

7 US2011070146-A1 2010 19 US;JP;KR;C

N 
ѿ └ Ȃ

҉ ֪ ̆Ῥ

Ỳ ̆ CVD └

̆≠ ֪

Ỳ № ̆Ῥ

Ỳ ̆ Ȃ 

8 WO2009152146-A1 2009 19 CN;WO;KR;

JP 
ѿ └ ᾣ

Ȃ №

̆ ȁ

יּ ȁ

̕  

9 US2009146111-A1 2009 19 US;KR ̆

Ȃ 

10  WO2012008789-A2 2012 17 WO;US;KR;

JP;CN 
҉ Ỳ

̆ ᵣ

ԍ500 Ņ ᴆ

Ҋ Ȃ ԍᴰ

Ữ Ȃ 

11 KR2009029621-A 2009 17 KR;US Ỳ

̆ Ỳ ѿ

̆ⱴ

̆ ԍOLEDȂ 

12 US2008312088-A1 2009 17 US;JP;CN;K

R 
ᵣ └ Ȃ

ᵬҹ Ȃ 

13 US2009308520-A1 2009 16 US;JP;KR Ỳ ҉ ̆

҉ ̆

▫ Ỳ Ȃ 

14 US2009068470-A1 2009 15 US;WO;KR Ỳ ҈ ̆

Ῥ ̆ⱴ Ỳ

҈ Ȃ 

15 US2011123776-A1 2011 13 US; KR ѿ └ Ȃ

̔ ̕ ҉ ╕ ̕
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╕ ҉ ȂῒҬ

╕ ⌠ ҉Ȃ 

16 US2011104442-A1 2011 13 US;EP;KR ѿ

̆ⱴ

Ȃ 

17 US2012255899-A1 2012 12 US;EP;KR ≠ ᵬҹ

̆ Ȃ 

18 US2012104432-A1  2012 12 US;KR;CN;T

W 
ᵣ ᾣ Ȃ

ᵬҹ Ȃ 

19 EP2179963-A1  2010 12 EP;US; KR Ỳ ╕̆ ԍ

└ Ȃ 

20 US2012068152-A1 2012 11 US;JP;KR;C

N 
LED̆ ᾣ n

p Ȃ 

21 EP2281779-A2 2011 10 EP;KR;US Ҍΐ Ỳ ⱬ

̆Ῥ Ỳ

̆ⱴ ᶏ ҹ

Ȃ 

22 US2012256167-A1 2012 10 US;KR;JP;C

N 
ѿ Ȃ ᵬ

ҹ Ȃ 

23 WO2012067438-A2 2012 9 WO;KR;US;

CN 
ѿ Ȃᶏ ∆

̆

ҍ № Ȃ 

24 US2011089995-A1 2011 9 US;KR;JP ᴆ̆ץ ҹ

ᴆȂ 

25 EP2579365-A1 2013 8 EP;KR;US;J

P;CN 
̆ ῀⌠

Ȃ 

26 WO2012134205-A1 2012 8 WO;KR;US;

CN 
ԍ └

̆ Ỳ ╕ ҉

̆ ѿ

̆ ҉ Ỳ ╕

̆ Ỳ ╕ Ȃ 

27 US2012248401-A1 2012 8 KR;US ᵬҊѿף ᴆ ҈

ԍ

Ȃ 

28 WO2011096700-A2 2011 8 WO;KR;US ѿ ̆ῒ

Ȃ 
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29 US2011127471-A1 2011 8 KR ԍ ̆ ԍ

ᾣ ᴆ Ȃ  

30 US2011108609-A1 2011 8 US;JP;CN;K

R 
└ ̆

Ỳ ╕

Ȃ 

31 US2011101365-A1 2011 8 US;KR ѿ ᴆ̆ ѿ

ԋ Ҭ ̆

CVD └ Ȃ 

32 US2011089403-A1 2011 8 US;KR ᵣ ̆ ᵬҹ Ȃ 

33 US2009294759-A1 2009 8 US;KR ѿ ԍ ᴆ ̆

ᶭ ȁ

ȁ Ȃ 

34 US2009101964-A1 2009 8 US;JP;KR ԍ Ữ ᴆ └ Ȃ ᵬ

ҹ ȁ ̆

ץ Ȃ 

35 EP2584397-A1 2013 8 EP;US;JP;K

R;CN 
ѿ ԍ └ ̆

ᵝԍ ᵣ ҉ Ȃ 

36 US2013048951-A1 2013 8 US;JP;KR;C

N 
ѿ ̆

ᵝԍ ᵣ ӊ Ȃ 

37 US2013032794-A1 2013 7 US;KR;CN ԍ ᵣ

└ Ȃ ᵝԍ

ӊ Ȃ 

38 US2012141700-A1 2012 7 US;EP;JP;K

R;CN 
ᵬҹ

№̆

Ȃ 

39 US2012068154-A1 2012 7 US;KR ᾣ ᴆȂ 

40 US2011095268-A1 2011 7 US;KR ԍ ᵣ └ Ȃ ᵝ

ԍ ᵣ Ȃ 

41 US2011041980-A1 2011 7 US;KR ѿ ᾣ ᴆ └ Ȃ

ԍ ҉Ȃ 

42 US2010206363-A1 2010 7 US;KR ԍ Ȃ 

43 US2010090759-A1 2009 7 US;JP;KR;C

N 
ѿ ᵣ ̆

Ȃ 

44 US2010079130-A1 2010 7 US;JP;KR;C

N 
ԍ

ᴰ Ȃ 
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45 US2009155161-A1 2009 7 US;JP;CN;K

R 
Ỳ ╕Ȃ 

46 WO2012105777-A2 2012 6 WO;KR;US;

CN 
Ȃ Ỳ ╕

⌠ Ҭ̆ ⱴỲ ╕

̆ ῤ Ȃ 

47 KR2012040032-A 2012 6 KR 

└ Ȃ 

48 US2011244662-A1 2011 6 US;KR ԍ ᴆ └

Ȃ ᵣ ҉

Ȃ 

49 US2013105795-A1 2013 5 US;EP;KR;C

N 
ѿ ᾣ └ Ȃ

ᵝԍῒ҉ ᵣ Ȃ 

50 US2012168722-A1 2012 5 US;KR;CN Ȃ Ȃ 

 

4.4.2 LGᾬ  

LĜ GLDS-C ̃ ῃ ῍ 312ᴆ ῏Ғ≠̆ҍ

ᵬ Ғ≠4ᴆȁҍKumoh Nat Inst Technology Ind Acad Coop ᵬ Ғ

≠3ᴆȁҍ ᵬ Ғ≠3ᴆȁҍLS Ὲ ᵬ Ғ≠2ᴆȁ

ҍ Ҽ ᵬ Ғ≠2ᴆȁҍᾣ ᵬ Ғ≠1ᴆȁҍ

ᵬ Ғ≠1ᴆȁҍ ᵬ Ғ≠1ᴆȁҍ

ᵬ Ғ≠1ᴆȁҍ ᵬ Ғ≠1ᴆȁҍ

ᵬ Ғ≠1ᴆȁҍ ҕ ᵬ Ғ≠1ᴆȂ 

4-4-2-1 ₮ԅ LGῈ ̂ ԍ ̃ Ғ≠ №

’Ȃ ץ ₮̆LGῈ Ғ≠ Һ Ҭ ץ2012 ̆ѿ Ḡ

Ȃ 

4-4-2-2 LG № Ғ≠ ’ ̆ LG

└ Ғ≠ Һ Ҭ ȁ ȁ ▫

└ ȁ № └ ῒ̆Ҭ Һ

ȁ ȁ ̕ Ғ≠ Һ Ữ ̂ ȁ

ȁ ̃̕ LED&OLEDȁ ̂ ȁ ȁ̃

ȁᴰ ̂ ȁ ⱬȁ ȁ̃ ̂ ȁ ȁ

ȁ̃ ̂ ȁ ȁỲ ╕ ȁ̃ ȁ Ȃ 
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4-4-2-1 LG Ҙ⌐  שׂ

 

4-4-2-2  LG ⅎ Ҙ⌐ ‟ 

4-4-2-3 LG Ὲ Ғ≠ № ’ȂLG ᴪ LG

Ҭ Ғ≠ Ὲ ̆ 120ᴆ̆ 38.5%̆

̆LG ҍ Ὲ ѿ῍ 7 ̆ῒҬ LGᴚ

Ὲ ȁLG ᴪ ȁӏ Ὲ ӏ Ὲ Ȃ 
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4-4-2-4 LG Ὲ ᵬ῏ ̆ ץ ₮ ӏ̆ Ὲ

ҍLG ᴪ ̂3ᴆ ȁ̃LGᴚ Ὲ ̂1ᴆ̃ ᵬ῏ Ȃ 

 

4-4-2-3 LG ῎ Ҙ⌐ ⅎ  

 

4-4-2-4 LG ῎ ᵲῗ  
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4-4-2 LG Ҙ⌐ 

 Ғ≠  

 

 

Ḡ   

1 WO2012177033-A2 2012 9 WO;KR;US;

CN;JP;EP 
ѿ ̆ῒⱳ

Ȃ 

2 KR2012086072-A 2012 4 KR ⱬ ̆ ῤ ᵣ

Ȃ  

3 WO2013005979-A2 2013 4 WO;KR;TW;

US;CN;JP 
̆ΐ

Ҋ ᵞ

ץ̆ ԍ ѿ

Ҭ Ȃ 

4 KR2012133279-A 2012 3 KR ᾣ ᴆȂ

Ȃ 

5 KR2013072885-A 2013 3 KR └ ̆

ԋ ΐ̆ ԋ

Ә Ȃ 

6 WO2013168912-A1 2013 3 WO;EP;KR;

CN;JP 
ᵬҹ Ỳ ╕ Ȃ 

7 KR2013013689-A 2013 3 KR Ȃ ΐ

Ȃ 

8 KR2012139449-A 2012 3 KR ԋ ̆

Ȃ 

9 WO2012057512-A2 2012 3 WO;KR;EP;

US;JP 
ԍ ᾣԋ Ȃ

№ ѿ ץ̆№

ᵣ ӊ ‖ Ȃ 

 

4.4.3 Ộỉҝ╫Ậ֞  

̂USKK-C̃ ῃ ῍ 267ᴆ ῏Ғ≠̆ҍ҈

ᵬ Ғ≠73ᴆȁҍ ᴪ ᵬ Ғ≠18ᴆȁҍ ᴪ

ᵬ Ғ≠5ᴆȁȁҍ ᴪ ᵬ Ғ≠3ᴆȁҍῃ

֟ ⱬ ᵬ Ғ≠2ᴆȁץ ҍ ᴪ ȁқ ҕ

ᴪ ᵬ Ғ≠1ᴆȁElpinanoyeonguso Co Ltd ȁ ᴪ ȁ

ף ꜚ ᴪ ᵬȁ ȁ ȁLG
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ᴪ ȁLP Nano Lab Co LtdȁNano Lab Co Ltd LpȁPostech Acad-Ind FoundȁRes 

& Business FoundȁSk Innovation Co LtdȁUju Electronics Co LtdȁUniv Res & 

Business Found SungkyunkwanȁUniv Soongsil Res Consortiumᵝ№≢ ᵬ

1ᴆҒ≠Ȃ 

4-4-3-1 ₮ԅ ̂ ԍ ̃ Ғ≠ №

’Ȃ ץ ₮̆ Ғ≠ Һ Ҭ 2011 ץ ̆

ѿ Ḡ Ȃ 

4-4-3-2 № Ғ≠ ’ ̆

└ Ғ≠ Һ Ҭ ῒ̆Ҭ

Һ ȁ ȁ ץ ῏ ̕

Ғ≠ Һ ̕ ᴆ̂ᴰ ȁ ᵣ ȁḤ

Ữȁ ȁ ̆ ȁ̃LED&OLEDȁỮ ̂ ȁ

ȁỮ ̃ Ȃ 

 

4-4-3-1 Ҙ⌐  שׂ
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4-4-3-2  ⅎ Ҙ⌐ ‟ 

4-4-3 Ҙ⌐USKK-C (267) 

 Ғ≠  

 

 

Ḡ   

1 WO2011046415-A2 2011 44 WO;KR;E

P;US;CN;

JP 

Ȃ 

2 US2011108521-A1 2011 23 KR;;US;C

N;JP 
Ҭᴰ

Ȃ 

3 US2009071533-A1 2009 21 US;KR ѿ ̆

Ȃ 

4 EP2354272-A1 2011 19 EP;US;JP;

KR 
ѿ Ȃ 

5 US2011070146-A1 2011 19 US;JP;KR

;CN 

ѿ ̆≠

֪ Ỳ ▫ ̆

Ỳ ̆ ⌠ Ȃ 

6 WO2012008789-A2 2012 17 WO;KR;U

S;CN;JP 
ԍ ᴰ Ữ Ҭ

└ Ȃ 
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7 WO2011087301-A2 2011 17 WO;KR;U

S 

Ḡ ̆

№ ᵣȂ 

8 US2011123776-A1 2011 13 US;KR ҉ ⱴ

Ȃ 

9 EP2179963-A1 2010 12 EP;US;K

R 
≠ Ỳ ׆̆

Ỳ ╕ҍ № Ȃ 

10 WO2011081440-A2 2011 11 WO;US;K

R 
ѿ Ȃ 

11 WO2012015267-A2 2012 9 WO;US;K

R 
ԍ ᴆ └

̂ ̃ᶛ

Ȃ ᵖҌ ԍ ԍ

ȁᾣ ᴆȁᾣ

ᴆȁ ᾣ ᴆ ᴰ Ȃ 

12 US2012248401-A1 2012 8 US;KR ҈ ҉ ΐ

҈ ̆ ԍ ᴆȂ 

13 WO2011096700-A2 2011 8 WO;US;K

R 
̆

ꜚ ȁḂ ȁҩֲ

ꜛ Ȃ 

14 US2012141700-A1 2012 7 EP;US;K

R;JP;CN 
ԍ֟

҈ ȁ ᴆ ᴰ

ᴆ

ᾣ ᴆ̆ ԍḠ ᴰ

ⱳ . 

15 WO2012105777-A2 2012 6 WO;US;K

R;CN 
Ȃ 

16 US2011244662-A1 2011 6 US;KR ԍ ᴆ └

Ȃ 

17 KR1048490-B1 2011 5 US;KR;W

O 
╕ ԍ└ ԍ ȁ

ᵣ ᵣ  

18 WO2011108878-A2 2011 5 US;KR;W

O 
/ ̂EMĨ

Ȃ ᵖҌ

ԍ ȁ ȁ ȁ

ȁ ҙ Ḥ Ȃ 

19 US2011114894-A1 2011 5 US;KR;E

P;JP 
̆ ԍ

└ ѿҩ ̆ Ữ ̆ѿ

ҩ ̆ѿҩ ᴆȁᴰ

ȁᾣ ȁ ץ̆

ѿҩ Ȃ 
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20 US2013140526-A1 2013 4 US;KR ԍ ̆ ᴆ ᵣ

̂ Ȃ̃Ӟ ᵬᶛ

ץ̕

̆ ᴰ ȁ

ᵣ ̂BJT̃̆ ᵣ

̂FET̃̆ ᵣ

̂HBT̃ȁ ᵣ ȁ ᾣԋ

̂LED̃̆ ᾣԋ

̂OLED̃Ȃ 

21 WO2012099385-A2 2012 4 US;KR;W

O 
Ȃ 

22 ~US2011285999-A1 2011 4 US;KR ̆ ԍ

ᴰ ᵣ῍

ᴰ Ȃ 

23 WO2011099831-A2 2011 4 US;KR;W

O 
̆ ҉ Ḡ

̆ ΐ Ȃ

ⱴ ᾝᴆȂ 

24 KR2013036639-A 2013 3 US;KR ̆

̆

╕̆ῒҬ № ̔

ȁ ȁ

/ Ȃ 

25 WO2013062264-A1 2013 3 US;KR;W

O 
└ Ȃ 

26 WO2012118350-A2 2012 3 US;KR;W

O;EP;CN;

JP 

└ ̆ ԍᴰ

Ȃ 

27 WO2012087065-A2 2012 3 US;KR;W

O;EP;CN 
҈ ̂3D̃ ᴰ Ȃ

ᵖҌ ԍLCD ȁҩֲ

ꜛ ̂PDÃȁḂ ᵣ

̂PMP̃  

28 US2011300338-A1 2011 3 US;KR ԍ└ ̆ ԍ

ᴆ̂ Ȃ̃

ԍ ̆

̂FED̃ȁ ̂LCD̃̆

ᾣ ᴆ̂OLED̃ Ȃ 

29 US2011121264-A1 2011 3 US;KR;JP ̆

ᴆ ̆ Ữ ȁ

ȁᴰ ȁᾣ ᴆȁỮ
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ȁ ᴆȁ ῒ

ז ᵌ Ȃ 

30 WO2011010880-A2 2011 3 WO;US;K

R 
̆ ҹ

ᴰ ԍᾣ ̂ ̃̆

ҹ ᾣ

ȂӞ ԍ ᴇ Ȃ

ҹ ԍ

ꜚ 

31 US2010178464-A1 2010 3 US;KR ԍ ᴆ ᴰ

ᵣ ̆  

32 US2010093160-A1 2010 3 US;KR ̆ ԍ

ᴆᶛ ꜚ

ֲ̆ ԍ└ ᾣ ᵣ ᴆȁ

ᴆȁḤ ׃ ȁ

ᵣ ᵣ

ᴆȂ 

33 US2014110670-A1 2014 3 WO;US;K

R;EP 
ԍ

ᾣ ᴆ ȁ

Ȃ 

34 US2013344611-A1 2013 2 US;KR № ̂

̃ Ҭ└ Ȃ 

35 US2013167897-A1 2013 2 WO;US;K

R;EP;CN;

JP 

̆

ᾝᴆ̂ῃ ̃̕

‛ ̂ — ȁ └‛

╕ᾧ ̃̕ ԍᵩ ̆

̆ ҹ

ѿҩ ‛ Ȃ 

36 WO2013062220-A1 2013 2 WO;US;K

R 
ᾝᴆ̆ ᾝᴆȁ ᾝ

ᴆȁ ᵣᾝᴆȁ ᾝᴆ

ᾝᴆ ȁ№ ᾝᴆȁᾣ ᾝ

ᴆȁ ᾝᴆȁ ᾝ ↨

┘ ̂ῃ ̃ ԍ

Ȃ 

37 KR2013000786-A 2013 2 US;KR ԍ

 

38 US2012326128-A1 2012 2 US;KR └ ̆

̆ ᵣ ̆

̂ῃ ȁ̃ ȁ Ữ ȁ

ᴰ ȁ
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̆

ȁ ᾣ Ȃ 

39 US2012128573-A1 2012 2 US;KR └ ѿ҈ ̆

̆ ̆ יּ ̆

ᵣ̆

ᵣȂ 

40 WO2011043620-A2 2011 2 WO;US;K

R 
ᾣ ̆ ԍᶛ

ᵣ ᵣ ᴰ

└ ̂ῃ ̃ ᵣ ȁ

ȁ №№ ȁ

Ȃ 

41 US2015159265-A1 2015 1 CN;US;K

R 
└

Ȃ 

42 US2015131371-A1 2015 1 US;KR ̆

ᾝᴆ̆ ԍ ᴆ Ữ ᾝ

Ữ  

43 US2014291607-A1 2014 1 US;KR ̂ ̃ ᴰ

ȁ ᵣ ̂BJT̃ȁ

ᵣ ȁ ᵣ

̂HBT̃ȁ ᵣ ȁ ᾣԋ

ȁ ᾣԋ Ȃ 

44 US2014234680-A1 2014 1 US;KR;E

P,CN 
̆ᵬҹ ԍ

ȁԋ ȁ

Ȃ 

45 US2014145148-A1 2014 1 US;KR ᵣ ̆ P ᵣ

ᵣ n ᵣ ᵣ Ȃ 

46 US2013306934-A1 2013 1 US;KR ᴰ ԍ Ȃ 

47 US2013285018-A1 2013 1 US;KR ᾣ Ȃ 

48 US2013153860-A1 2013 1 US;KR ԍ ᴆ

ᾝᴆȂ 

49 US2013139865-A1 2013 1 US;KR 

ᾝᴆ̂ ȁ̃ ȁᴰ

ᾣ ᾝᴆҬȂ 

50 US2013079503-A1 2013 1 US;KR MRI ╕ Ȃ 

53 KR1160909-B1 2012 1 WO;US;K

R 
̆ ԍ

Ȃ 
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54 US2012021249-A1 2012 1 US;KR ԍ └ ҩ ֟

̆֟ ԍ

̕ Ữ ᴆȁ ᵣ

ȁᴰ ȁ ȁ

̕

̆ ᾣ ᴆ̕Ữ

̕ᾣ Ȃ 

55 US2011171427-A1 2011 1 US;KR ᵬҹ

ѿף ᵣ

̂FET̃̆ԋ ̆

ᴰ Ἕ ̆ ȁ

ȁ ῏ ֲ ᴰ

ᾣ ᴆ Ȃ 

 

4.5 ₅ 

Ғ≠ Ҍ Ҭ ̆p

֟ҙ ̆ ᴑҙѿ ҍ ῀

ᵬ̆֟ ᵬ ԍҬ ̆ ғᴑҙ ῤ Ӟ ℗ ⇔

῏ Ȃ ԍ ֓ Ὲ ꜚ̆ ֟ҙ Ȃ ╠ῃ

10ҩ ‰Ҭ 5ҩ Һ Ȃ 

1̃ ҈ ╠ ∆ ҉Ҋ ӊ ֟ҙ ̆ └

Ғ≠ Һ Ҭ └ ȁ ῏

̕ Ғ≠ Һ ȁLED&OLEDȁ ȁ

ȁ ᵣ ȁᴰ Ȃ 

2̃ LG Һ ⱬԍץ ҹ └ ῒ ȁ

ȁ ȁ ̆ Ӟ CVD└ ῒ ᴆ

LED&OLEDҬ Ȃ 

3̃ ҍᴑҙӊ ᵬ ̆ῒҬ ᵬᴩᵄ ҈

└̆ Һ ̆

Һ̆ Ҭ ȁᴰ ȁ ᵣ ȁLED&OLEDȁỮ Ȃ 
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5ɻ Ҳ Ҙ⌐ ⅎ  

⌠Ғ≠ ץ ≠̆

ⱵҬ WIPS GlobalҒ≠ Ҭ Ғ≠ ԅ

̆῍ ⌠ Ҭ Ғ≠ 18931ᴆ̆ 17306̆ 1616

ᴆ̆ 9ᴆȂῒҬPCT Ғ≠737ᴆ̆ ҹ2017 3 1 Ȃ 

5.1 ỉ ᵇᶳвᶳ  

5-1-1 ₮ԅ Ὲ ̂ ԍῈ /Ὲ ̃ Ғ≠

№ ’Ȃ ץ ₮̆ Ғ≠ ҍ ԍ ҕ ∆̆ 2008

ׂ̆ Ғ≠ ѿ ԍ 7ȂҬ ȁ ץ

῏ᴑҙ ῏ ѿ Ḡ ̆ ῤ

Ҍ⁞Ȃ 

 

        5-1-1  Ҙ⌐῎   שׂ

5.2 ỉ וּ ᶳש  

⌠ 17306ᴆ Ҭ Ғ≠ Ҭ̆ ῤ 16569ᴆ̂

Ҭ 73ᴆ̃̆ 95.7%̕ῒᵩ737ᴆҹ ̆ 4.3%̆Һ

ԍץҊ / ̔ ̂1.4%̃ ȁ ̂0.9%̃ ȁ ̂0.9%̃ ̂ 5-2-

1̃Ȃ 

                                                        
7 ̔ ԍҒ≠׆ ⌠Ὲ ̆ᴪ ѿ ̆ Ҭ ң ̆ ≢ ᴪ ԍ

ֽ̆ᶫ Ȃ 
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5-2-1   Ҭ Ғ≠ /  

5.3 ỉ ᶅ ᶳ  

5-3-1 ₮ԅ ֟ Ғ≠ ̂ 737ᴆ

PCTҒ≠ ̃ 8 ’Ȃ ץ ₮̆ ‗Ғ≠ ⌠ԅ 54.7%̆

Ғ≠ ⌠ 33.4%̆ Ғ≠ 7.2%̆ Ғ≠ 2%Ȃ Һ ҹ

֟ҙ Ҭ̆ Ҍ ̆ ֟ ̆ ֓Ғ

≠ ӎ ᴇṿ̆׆ Ḇᶏ ῏Ғ≠ ֲ ῏Ғ≠Ȃ  

  

 5-3-1 Ҳ Ҙ⌐  

                                                        
8 ᶀ ̂http://so.baiten.cn/̃̆ ҹ 2017 03 20 Ȃ 
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5.4 ֞ ¡ ¡ ∏ᾙẅיṥ֮ ᵓϠᶳ  

5.4.1 ᾭ ᶳ  

̆ ⌠ 18931ᴆ Ҭ Ғ≠῍ 4140ҩ ֲȂ

Ҭ Ғ≠ ֲ ΐᵣ ’̆ ױ ֓ ֲ№ҹ ȁᴑҙȁ

ץ ҩֲ ᾝ̂ 5-4-1 5-4-2̃Ȃ ץ ₮̆ ῤ

ֲ ᶛ№≢ҹ̔ᴑҙ2444̂62.9%̃ ȁ 589̂15.2%̃ ȁҩֲ694

̂17.9%̃ ȁῒז 110̂2.8%̃ȁҬ 50̂1.3%̃ ̕ ֲ

ᶛ№≢ҹ ᴑ̔ҙ170̂64.4%̃ ȁ 28̂10.6%̃ ȁ 56̂21.2%̃ ȁ

ҩֲ10̂3.8%̃Ȃ 

Ҭ ֲ ֽ 1.3%̆ ᵖ ῒҒ≠ ⌠7%̆

ֲ ֽ 15.2%̆ ᵖῒҒ≠ ⌠43.6%̕ῒҬ ̆ᴑҙ

ҩֲ Ғ≠ №≢ ⌠ 38.6% 8.6%̆ ╠

֓ ֟ҙ Ȃ 

ֲ Ҭ ᴑ̆ҙ ⌠64.4%̆ №≢ 10.6%

21.2%̆ ץ ₮̆  ᴑҙҹҺȂץֲ

 

5-4-1 Ҳ Ὺ ָ ᾣҘ⌐ ָ ɻ  
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5-4-2 ָ ᾣҘ⌐ ָ ɻ  

 

5.4.2 ṥ֮ ᾙẅᶳ  

5-4-1 ₮ԅ ȁᴑҙȁҬ ῒז ᾝ

Ғ≠ ’Ȃ ץ ₮̆ ῤ ֲ ҬҒ≠

ȁ ҙ ȁ ȁқ ȁ҉ ֜ ȁ ȁ҉

̕ᴑҙ ֲ Ҭ Ғ≠ ⱬ Ὲ ȁ

Ҭ ҙ Ὲ ֤ ȁ Ὲ ȁ֤ қ

ᴍ Ὲ ȁ ԋ Ὲ Ȃ 5-4-1 ץ ₮̆

ᴑҙ ᾝ Ғ≠ ֲҌ Ғ≠ ֲ Ғ≠ ̆ ̆

ᴑҙ Ҭ̕ Ғ≠

Ҭ ҍ ȁҬ

ȁҬ ҉ ҍḤ ȁҬ ҍᴏ

ȁ Ҭ ȁҬ ȁҬ ҉ ȁ

Ҭ ȁҬ Ғ̕≠ ῒז

ҙ Ὲ ȁ Ὲ ȁ ᾥ

ҀῈ ȁ ᴪ ᵣ ȁ ҙ ᴪ ȁ ȁ

қ ȁ҈ ᴪ ȁ LGȁ ȁ ‼ ᴍ Ὲ ȁ

ȁ ῌ ֒Ὲ Ȃ 
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5-4-1 ɻᴗҟɻҲ Ὶל ᾣ  

 Ғ≠ ̂ᴆ̃ № ̂%̃9 

 

 291 1.53 

ҙ  226 1.19 

 213 1.13 

қ  185 0.98 

҉ ֜  168 0.89 

 161 0.85 

҉  157 0.83 

 152 0.8 

қ  149 0.79 

 144 0.76 

֤  138 0.73 

 136 0.72 

 121 0.64 

 118 0.62 

Ҭ  106 0.56 

 105 0.55 

֤  102 0.54 

֤  102 0.54 

 96 0.5 

 90 0.48 

ᴑҙ 

ⱬ Ὲ  99 0.52 

Ὲ  83 0.46 

                                                        
9 ̔ ᾝ Ғ≠ №  
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֤қ ᴍ Ὲ  63 0.33 

ԋ Ὲ  49 0.26 

Ὲ  45 0.24 

ᵫ Ὲ  44 0.23 

Ὲ  42 0.22 

Ὲ  41 0.22 

Ὲ  39 0.21 

ᵫ Ὲ  38 0.2 

ᾣ Ὲ  37 0.19 

₣  36 0.19 

ᴍ Ὲ  33 0.17 

қ Ὲ  33 0.17 

ӏ Ὲ  33 0.17 

Έᾝ ᴍ Ὲ  31 0.16 

ⱬ Ὲ  31 0.16 

Ὲ  29 0.15 

Ὲ  31 0.16 

Ὲ  27 0.14 

 23 0.13 

≠ ᴋῈ  26 0.14 

ֲ ҙ  11 0.06 

ᴍ Ὲ  11 0.06 

ᴍ Ὲ  8 0.04 

Ҭ &ῒ  

Ҭ ҍ  153 0.77 

Ҭ  128 0.65 

Ҭ ҉ ҍḤ  114 0.57 

Ҭ ҍᴏ  76 0.38 
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Ҭ  70 0.35 

Ҭ  69 0.35 

Ҭ ҉  67 0.34 

Ҭ  58 0.29 

Ҭ  57 0.29 

Ҭ  56 0.28 

Ҭ  42 0.21 

Ҭ  33 0.17 

Ҭ ᾢ  33 0.17 

Ҭ ῌ  30 0.15 

Ҭ ҙ Ὲ ֤  95 0.5 

ֲ 

ҙ Ὲ  39 0.2 

Ὲ  18 0.09 

ᾥ ҀῈ  12 0.06 

 9 0.05 

Ԋᴪ 8 0.04 

PPG ҙḇ֝ḇῈ  8 0.04 

ᴪ ᵣ  42 0.22 

ҙ ᴪ  21 0.11 

 11 0.06 

қ  11 0.06 

Ҋ 8 0.04 

- JX ᴪ  7 0.04 

҈ ᴪ  69 0.36 

LG 17 0.09 

 0.04 8 ף

֟ ⱬ  6 0.03 
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қ ҕ ᴪ  5 0.03 

 20 0.1 

‼ ᴍ Ὲ  9 0.05 

 10 0.05 

ῌ ֒Ὲ  14 0.07 

ⱴ  9 0.05 

 

5.4.3 ᾭἂ ầ ᶳ  

Ҭ Ҭ̆ ̆ ҍ ᶛ

43.6%Ȃѿ ̆ ԍѿҩ֟ҙ ̆ᴑҙ ҍ ҍ ҩ֟ҙ ѿ

҉ ᶛ῏ Ȃ׆ 5-4-2 ֲ ᵬ῏ ̆ Ҭ

Ҭ֟₮ү ̆p Ғ≠ ̆ №Ғ

≠ ̆ ҹ ҍ ֟ҙ ∆⇔ ᴑҙ̆

̆ ӎ ⱬ̆ ֟

Ҭ₮ ⌠ ‗Ȃ ⱳ ≠ẁ Ҥ ̆

῏ ץ ≠ ̆ ӎ ֟ҙ

῏ Ȃ ֟ ᵬ └ ⱴ̆ ׆ ⌠

֟ҙ ̆ ᴪ Ḇ ֟ҙ Ȃ 

Ҭ ₃ ᵬѿ ῤ ╠↓̆ Ҭ

ҍ Ὲ ӊ Ҭ̆

ҍ ҍ Ὲ ӊ ԅ ῀ ᵬ῏

Ȃ ֟ҙ ⌠ԅ ꜚᵬ Ȃ 

̆ ῤ ᴑҙ ҍ ̆ ҹῈ ҍ ȁҬ

֤̆ қ ῤ Ὲ ӊ Ӟ ⱴ ᵬ῏ ̆

Ȃ 

 5-4-2 ָ ᵲῗ  

ֲ Ғ 

≠ 

 

 

Ғ 

≠ 

ᵬ

 

ᵬ 

 

 

 

Һ ᵬ  

ᵬ  

ᵬ
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 199 71 10 

ҙ̂ ̃ Ὲ  61 

қ Ὲ  2 

Ҭ  1 

Ҭ ᴋῈ  1 

Ҭ  1 

֤҈ Ḥ Ὲ  1 

ῑ ף Ҭ ̂ Ὲ

̃ 
1 

қ Ὲ  1 

Ḥ ᴍ Ὲ  1 

Ὲ  1 

Ҭ

 
177 75 3 

Ὲ  73 

 1 

қẫ Ḡ ᴍ Ὲ  1 

֤  136 11 8 

֤ ᴍ Ὲ  3 

̂ ̃ Ὲ  2 

̂ ֤̃ Ὲ  2 

֤ └  1 

Ὲ  1 

 1 

ᴍ Ὲ  1 

Ὲ  1 

 69 8 6 

қ ᴍ Ὲ  3 

Ҭ  1 

 1 

Έᾝ ᴍ Ὲ  1 

Ὲ  1 

ӄ 1 

Ҭ 63 5 5 Ҭ  2 
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  2 

Ҭ ᴍ Ὲ  1 

֤  1 

 1 

֤қ ᴍ

Ὲ  
73 27 5 

֤֤қ ᾣ Ὲ  13 

ᾣ Ὲ  9 

ᾣ ᴋῈ  3 

֤֤қ Ὲ  1 

֤қ ᾣ Ὲ  1 

 180 27 13 

 7 

ᴍ Ὲ  4 

Ὲ  3 

֤  2 

Ὲ  2 

Ὲ  2 

Ὲ  2 

 2 

Ὲ  1 

ᾣ Ὲ  1 

Ὲ  1 

ῃ  1 

≠ Ḡ Ὲ  1 

 32 21 8 

 7 

Ḡ Ὲ  6 

қ  3 

ḱῑ 3 

Ὲ  2 

Ὲ  1 

Ὲ  1 
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Ὲ  1 

қ  166 10 7 

ᵫ Ҝ Ὲ  8 

҉ Ḡ Ὲ  3 

҉ ҈ᴚ Ὲ  1 

҉ Ὲ  1 

҉ ⱬῈ  1 

Ὲ  1 

Ὲ  1 

Ὲ  19 14 4 

ᾥ ĺ ᾥ Ḇ ᴪῈ  12 

ҍ  2 

 1 

ҍ  1 

҉ ֜  200 14 14 

҉ Ҭ ᶃ Ὲ  7 

ᴿ ¥ ҕ Ὲ  2 

҉ └ Ὲ  1 

҉ Ὲ  1 

Ҭ Ὲ  1 

Ҭ ᴋῈ  1 

қ Ὲ  1 

‪ Ḡ ᴍ Ὲ  1 

Ὲ  
57 5 3 

–   3 

ⱬ ᾣ ᴰ Ὲ  1 

ᴍ Ὲ  1 

Ὲ  
33 6 4 

҉ Ὲ  4 

Ὲ  4 

Ҭ ῑ ҙ  2 

ῤ  2 

ᶸ  18 12 5 

₣ Ὲ  6 

ῐ └ Ὲ  1 
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₣ Ὲ  1 

ף ꜚ ᴪ  10 7 4 

֟ ⱬ  4 

CERAMIC  4 

֟ ⱬ  1 

֒ ꜚ ᴪ  1 

Ҭ

ҍ  
168 8 4 

Ὲ  4 

Ὲ  2 

Ὲ  1 

Ḡ ᴍ Ὲ  1 

 163 5 4 

 2 

Ҭ ҉ ҍḤ  1 

 1 

↕ Ὲ  1 

Ҭ ҉

ҍḤ  
132 7 7 

҉ Ҭ  1 

҉ Ὲ  1 

҉ Ὲ  1 

қ  1 

Ҭ ҉  1 

 1 

֤  1 

Ҭ

 
64 7 3 

Ὲ  4 

֤  2 

 1 

Ҭ

 
63 5 5 

Ҭ  2 

 2 

Ҭ ᴍ Ὲ  1 

֤  1 

 1 

Ҭ 75 5 4 Ҭ ῐ ת ҍ Ҭ  3 
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 ᵣ ᾢ Ҭ Ὲ  1 

Ҭ Ὲ  1 

Ҭ  1 

Ҭ ҉

 
72 6 3 

Ὲ  3 

Ὲ  2 

Ҭ ҉ ҍḤ  1 

 57 7 6 

ᾣ Ὲ  2 

҆ Ὲ  1 

₣ ᴍ Ὲ  1 

ᾣ Ὲ  1 

Ὲ  1 

қ ⱴ  1 

֤қ ᴍ

Ὲ  
73 27 5 

֤֤қ ᾣ Ὲ  13 

ᾣ Ὲ  9 

ᾣ ᴋῈ  3 

֤֤қ Ὲ  1 

֤қ ᾣ Ὲ  1 

ҹ Ὲ  17 6 3 

 4 

҉  1 

Ҭ  1 

Ҭ └

(҉ ) Ὲ  
6 2 1 Ҭ └ ( ֤) Ὲ  1 

 

5.5 ỉᵿ ᵇᶳ  

╠ № ҉̆ Ҋץ׆ױ ⌠ 17306ᴆ Ҭ

Ғ≠ ԅ ᴆ ̆ └ ⅞№ҹTop-DownBottom-upң

̔̂ 1̃ Top-Down └ ̆ Һ ץ ȁ

ȁ ҹ ȁ ▫ ȁ ▫ └ ̕

̂2̃ Bottom-up └ ̆ ѿ ѿ ᴆҊᶏ

№ ̆ ̆ Ȃ ╠ᶏ
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ᵣ ȁ Ỳ ̆Ӟ SiC

ᵣ ѿ ᴆҊ Ȃ 

5.5.1 Top-Down ϐ ᵿ Ṳ ᶳ  

Һ № ץ ҹ └ Ғ≠ Ȃ ╠

῏Ғ≠ѿ῍ 14564ᴆ̆Һ ȁ└ ȁ ֟

֟ Ȃ 

 

5.5.1.1 ɻ┼ ֥ Ҙ⌐ⅎ  

╠ ȁ└ ȁ ֟ Ғ≠ѿ῍

2152ᴆ̂ 5-5-1-1̃̆ ᵣ- ȁ ȁ ȁ

ᵣȁ ȁ ̕└ ⅞№ҹ ▫ ȁ ▫ ȁ

ȁ └ ̕ ֟ ⅞№ҹ№ - -№ ȁⱳ ȁ ȁ

Ȃ 

 

5-5-1-1 ɻ┼ ɻ ֥ ⅎ  

5-5-1-1 ₮ԅ ȁ└ ȁ ֟ Ғ≠

ֲ̆ ץ ₮ Ғ≠ ȁҬ ᴑҙ ̆

Һ ᵣȁ ȁ ȁ ȁ ᵣ ̕ └
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Ғ≠Һ Ҭ ȁҬ ֲ Һ̆ ȁ

▫ ȁ └ ̕ ֟ ̆ Ҭ Һ

Ҭ ȁ ȁ№ ȁᴑҙ↕Һ Ҭ ῏

ȁ ֲ ȁ№ ȁ ̕

Ғ≠ ╠Һ Ҭ Ȃ 

5-5-1-1  ɻ┼ ɻ ֥ Ҙ⌐ ָ 

 

 Ғ≠ ̂ᴆ  ̃  

 

 20 ᵣ̂1 ȁ̃ ̂8 ȁ̃

̂7 ȁ̃ ̂1 ȁ̃ ᵣ̂ 2 ȁ̃

̂1̃ 

қ  18 ̂3 ȁ̃ ᵣ̂ 6 ȁ̃

̂1 ȁ̃ ̂2 ȁ̃ ̂1 ȁ̃

ᵣ̂1 ȁ̃ ̂4̃ 

 12 ᵣ̂ 2 ȁ̃ ̂3 ȁ̃

̂1 ȁ̃ ̂2 ȁ̃ ̂2 ȁ̃

̂2̃ 

҉ ֜  11 ̂3 ȁ̃ ᵣ̂1 ȁ̃ ̂3 ȁ̃

̂4̃ 

 9 ᵣ̂2 ȁ̃ ̂1 ȁ̃ ̂1 ȁ̃

̂1 ȁ̃ ᵣ̂ 4 ȁ̃

̂1̃ 

қ  10 ̂5 ȁ̃ ᵣ̂ 2 ȁ̃

̂3̃ 

Ҭ  6 ̂2 ȁ̃ ᵣ̂ 1 ȁ̃

̂1 ȁ̃ ̂1 ȁ̃ ̂1  ̃

҉  6 ̂5 ȁ̃ ̂1̃ 

 5 ᵣ̂1 ȁ̃ ̂2 ȁ̃ ̂1 ȁ̃

ᵣ̂1̃ 

ᴑҙ 

֤ Ὲ  7 ̂2 ȁ̃ ᵣ̂ 2 ȁ̃ ᵣ

̂2 ȁ̃ ̂1̃ 
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҉ Ὲ  6 ̂1 ȁ̃ ̂1 ȁ̃

̂2 ȁ̃ ᵣ̂1 ȁ̃ ̂1  ̃

Ὲ   6 ̂2 ȁ̃ ̂1 ȁ̃

ᵣ̂ 1 ȁ̃ ̂1 ȁ̃ ̂1  ̃

- Έᾝ ᴍ

Ὲ  

6 ᵣ̂2̃ȁ ̂2̃ȁ ̂2̃  

Ҭ ᴍ Ὲ  4 ̂1 ȁ̃ ̂1 ȁ̃ ᵣ̂2  ̃

Ὲ  5 ̂1 ȁ̃ ᵣ̂2 ȁ̃ ̂1 ȁ̃

̂1̃ 

Ὲ  5 ᵣ̂5̃ 

₣ Ὲ  3 ᵣ̂3̃ 

Ҭ  

Ҭ ҍ  25 ᵣ̂8̃ȁ ̂6̃ȁ ̂1̃ȁ

̂2̃ȁ ̂1̃ȁ

ᵣ̂2̃ȁ ̂4̃ȁ ̂1̃  

Ҭ ҉ ҍḤ  6 ᵣ̂3 ȁ̃ ̂3̃ 

Ҭ ҉  7 ̂2̃ȁ ᵣ̂1̃ȁ

̂1̃ȁ ᵣ̂1̃ȁ ̂2̃  

Ҭ  5 ̂1 ȁ̃ ̂2 ȁ̃ ᵣ̂1 ȁ̃

̂1̃ 

Ҭ ҍ ᴏ 

 

5 ̂1 ȁ̃ ᵣ̂1 ȁ̃

̂2 ȁ̃ ̂1̃ 

Ҭ  4 ᵣ̂ 2 ȁ̃ ᵣ̂ 1 ȁ̃ ̂1  ̃

Ҭ ҉  3 ̂2 ȁ̃ ̂1̃ 

Ҭ ῌ  3 ̂1 ȁ̃ ̂2̃ 

ֲ 

 1 ᵣ 

Ὲ  1 ᵣ 

Ὲ  1  

Ҭ Ὲ  1 ᵣ 

ⱴ 2 Ὲ  1 ᵣ 
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≠֒ ָ  2 ᵣ̂1 ȁ̃ ̂1̃ 

ֲ ѻ  1 ᵣ 

ת Ὲ  1 ᵣ 

Ὲ  1  

Ὲ  1  

ҙ Ὲ  1  

Ҋ ֟ҙ ᴪ  1 ᵣ 

ҙ ᴪ  1  

 1  

ᵹ ᵹ ҍ Ὲ  1 ᵣ 

└  

 Ғ≠ ̂ᴆ  ̃  

 

҉  12 ̂2 ȁ̃ ̂1 ȁ̃ ▫

̂2 ȁ̃ ̂1 ȁ̃ ̂6  ̃

 10 ̂2 ȁ̃ └ ̂5 ȁ̃

ᵣ̂1 ȁ̃ ▫ ̂2̃ 

 9 ̂3 ȁ̃ └ ̂2 ȁ̃

▫ ̂4̃ 

҉ ֜  5 ̂3 ȁ̃ ▫ ̂2̃ 

ᴑҙ 

ⱬ Ὲ  43 ▫ ̂34 ȁ̃ ̂3 ȁ̃

▫ ̂6̃ 

Ὲ  24 ▫ ̂23̃ ȁ ▫ ̂1̃ 

Ḡ Ὲ  6 ̂6̃ 

Ὲ  6 ▫ ̂5̃ȁ └ ̂1̃  

Ҭ  

Ҭ  9 ̂2̃ȁ ̂3̃ȁ

▫ ̂3̃ȁ └ ̂1̃  

Ҭ ҍ  8 ̂3 ȁ̃ ▫ ̂4 ȁ̃
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̂1̃ 

Ҭ ῌ  6 ̂4 ȁ̃ ̂1 ȁ̃

̂1̃ 

Ҭ ᾢ  3 ̂1 ȁ̃ ▫ ̂1 ȁ̃

└ ̂1̃ 

Ҭ ҉ ҍḤ  4 ̂1 ȁ̃ ̂1 ȁ̃

▫ ̂1 ȁ̃ ▫ ̂1̃ 

Ҭ  4 ̂3 ȁ̃ └ ̂1  ̃

Ҭ ҉  3 ̂1 ȁ̃ ▫ ̂2̃ 

ֲ 

ᾥ ≠Ғ≠

Ὲ  

1 ▫  

≠֒  2 ̂2̃ 

ᴪ  1  

 1  

Ⱶ ᴋῈ  1 ▫  

Ҭ  1 ▫  

Ὲ  1 ▫  

ⱴ  1 ▫  

ҙ ᴪ  1 ▫  

 5 ̂1 ȁ̃ ▫ ̂1 ȁ̃

└ ̂3̃ 

ᴪ ᵣ  4 ̂4̃ 

- ӏῈ  1 ⱴ  

 1 ▫  

≠- ᾥ ᴍῈ  1  

ҙ ᴪ  3 └ ̂1 ȁ̃ ▫ ̂1 ȁ̃

̂1̃ 

ף ꜚ ᴪ  1 ▫  

Ҋ ֟ ᴪ  1 ▫  
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ת Ὲ  1  

ABB Ὲ  1  

 1 ▫  

ӓ Ὲ  1 ▫  

3M⇔ Ὲ  1 ▫  

ᴪ LG  2 ▫ ̂2̃ 

ᴚ Ὲ  1 ▫  

ᴪ  2 ▫ ̂2̃ 

ᴪ қ ҕ  1 ▫  

╤ ᴑҙ Ὲ  1 └  

֟  

 Ғ≠ ̂ᴆ  ̃  

 

 10 ̂8 ȁ̃ ̂1 ȁ̃ ̂1  ̃

֤  9 ̂7 ȁ̃ ̂2̃ 

 6 № ̂3 ȁ̃ ̂1 ȁ̃ ̂1 ȁ̃

̂1̃ 

 6 ̂5 ȁ̃ ̂1̃ 

ҙ  5 ̂5 ȁ̃ ̂1̃ 

 3 ̂2 ȁ̃ ̂2̃ 

҉ ֜  5 ̂3 ȁ̃ ̂1 ȁ̃ ̂1  ̃

ᴑҙ 

қ Ὲ  23 ̂23̃  

Ὲ  9 ̂9̃ 

Ὲ  10 № ̂10̃  

Ḡ Ὲ  6 ̂6̃  

Ҭ  

Ҭ  6 ̂4̃ȁ ̂1̃ȁ№ ̂1̃ȁ 
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Ҭ ҍ  6 ̂1 ȁ̃№ ̂5̃ 

Ҭ ҉ ҍḤ  4 ̂1̃ȁ ̂1̃ȁ ̂1̃ȁ№

̂1̃  

Ҭ  3 ̂2 ȁ̃ ̂1̃ 

ֲ 

ᴪ  1  

≠ ≠ ᴍῈ  1 №  

ᾥ  1  

 1  

Ὲ  1  

- ҙ ᴪ  1  

- UCL ҙ Ὲ  1 №  

- ᴪ 1  

- ᾥᴡ Ὲ  1  

ֲқ֤  1 №  

Ὲ  1  

Ὲ  1  

Ҋ ֟ҙ ᴪ  1 №  

≠ ᾥ ᴍῈ  1 №  

ᴪ  2  

PPG ҙḇ֝ḇῈ  1 №  

 

Ҭ ᵣ  1 ̂1̃ 

 1  

 1  

 1  

 1 Ҭ  

 1  

≠ ᴋῈ  2 Ҭ ̂1 ȁ̃
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№ ̂1̃ 

Ҭ ᵣ  1  

 1  

Ὲ  1  

֟ ⱬ  1  

ᴍ Ὲ  1 №  

 1 №  

֤ ҙ  1  

Ҭ  1 №  

Έᾝ ᴍ Ὲ  11  

 1 ⱬ  

 

5.5.1.2 ֥ Ҙ⌐ⅎ  

׆ ̂  (a)ȁ  (b)̆̃ Ғ≠

῍12316ᴆ̆Һ Ҭ Ữ ̂ ȁ ȁ ȁ

ȁ ȁ̃ ̂ ȁ ȁ - ȁ ȁ

ȁ̃ Ḥ ̂ ȁᾣ ȁ ȁ̃ /ᵣ ̂Ỳ

ȁ ȁ ‪ ̃ Έ ̆ ῒҬ Һ Ữ ̂Ғ≠

2987ᴆ̆ 24.3%̃ ̕ ̂Ғ≠ 6091ᴆ̆

49.5%̃ ̕ /ᵣ ̂Ғ≠ 1060ᴆ̆ 8.6%̃ Ȃ 
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(a) Top-Down Ҙ⌐  
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 (b) Top-Down ⅎ  

̂1̃Ữ  

Ữ׆ ̂ 5-5-1-2-1̃̆ Ғ≠ ῍2987ᴆ̆Һ

Ҭ ȁ ȁ ȁ ȁ ̆ῒҬ

Һ ̂Ғ≠ 1275ᴆ̆ 42.7%̃ ̕

̂Ғ≠ 764ᴆ̆ 25.6%̃ ̕ ̂Ғ≠ 225

ᴆ̆ 7.5%̃ ̕ ̂Ғ≠ 223ᴆ̆ 7.5%̃ Ȃ 

5-5-1-2-1̆ ץ ₮ Ғ≠Һ №

/ № ȁ / ȁ /̂

̃ ץ Ȃ 5-5-1-2-1̆ ץ ₮

Ғ≠ ֲҺ Ҭԍ ῒ̕ Ҭ ̆ ῒ Ҭ

ҍ ΐ ᾢ

ᵝ ῒ̆ז ֲ ↕ ̕ ֲ Ҭ Ғ≠ Ӟ
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Ȃ 

Ҭ ╠ ѿҩ ѿ̆ ≠ ᴨ

ꜚⱬ ԋ̆ ≠ ҍ

Ȃ ╠ Ғ≠ Һ Ҭ ̂ ȁ

ȁ ῍ 417ᴆҒ≠ ȁ̃ ̂ ȁ

ȁ ȁԋ ȁ ῍ 723ᴆҒ≠ ȁ̃

ᵣ̂45ᴆ̃ץ ᴆ̂38ᴆ̃ Ȃ 5-5-1-2-1̆ ץ ₮

ȁᴑҙȁҬ ץ ֲ Ғ≠ ȂῒҬ̆

ᴑҙ Ғ≠Һ / ̆Ҭ Ғ≠↕

Һ Ҭԍ ҍ ̕ ֲ↕Һ Ҭԍ

/ ȁ / /

Ȃ 

5-5-1-2-1̆ ץ ₮ Ғ≠ Һ

ȁ ҬҺ ҍ ̆ ↕Һ Ҭԍ

Ỳ ╕ ᵣȁ ֜ Ȃ 

̆ ȁ ȁץ Ӟ

Ȃ 

 

5-5-1-2-1 Ỵ Ҙ⌐  
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5-5-1-2-1 Ỵ Ҙ⌐ ָ 

 

 Ғ≠

̂ᴆ̃ 

 

 

ҙ  17 

̂1̃ȁ ̂1̃ȁ /

№ ̂7̃ȁ ᵣ̂1̃ȁ /

̂6̃ȁ / № / ̂1  ̃

҉ ֜  15 
̂4̃ȁ / № ̂6̃ȁ

/ ̂5̃ 

қ  15 
̂2̃ȁ / № ̂4̃ȁ

/ ̂6̃ / ̂3̃ 

҉  13 

/ № ̂1̃ȁ /

̂10̃ ȁ / № / ̂1̃ȁ

/ ̂1̃ 

 13 

̂4̃ȁ / ̂1̃ȁ

/ № ̂2 ȁ̃ / ̂4 ȁ̃

└ᵬ ̂2̃ 

֤  13 

/ № ̂7̃ 

/ ̂6̃ 

 11 
̂2̃ȁ / ̂4̃

/ № ̂5̃ 

֤  11 
̂2̃ȁ └ᵬ ̂1̃ȁ

/ № ̂6̃ȁ / ̂2̃ 

 10 

̂2̃ȁ / ̂1̃ȁ

/ / ̂1̃ȁ /

№ ̂2̃ȁ / ̂3̃ȁ

/ № / ̂1̃ 

҉  10 
̂2̃ȁ / ̂3̃ȁ

/ ̂5̃ 

 10 
̂2̃ȁ / № ̂5̃ȁ

/ ̂4̃ 

 8 

̂1̃ȁ / ̂1̃ȁ

/ № / ̂5̃ȁ /

̂1̃ 
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ᴑҙ 

└ Ὲ  23 
/ № ̂12̃ ȁ /

̂11̃  

Ὲ  9 
̂1̃ȁ └ᵬ ̂3̃ȁ

/ ̂4 ȁ̃ / ̂1  ̃

Ḡ Ὲ  6 

/ ̂3̃ 

/ ̂3̃ 

Ҭ ѿ ᴍ Ὲ  6 
̂1̃ȁ / ̂1̃ȁ

̂3̃ȁ / № ̂1̃ 

қ Ὲ  5 / № ̂5̃ 

ᴋῈ  5 / № ̂5̃ 

Ὲ  4 / ̂4̃ 

ⱬ Ὲ  4 / ̂1̃ 

Ҭ  

Ҭ ҍ  17 

↔ᾠ  

 

̂2 ȁ̃

/

̂1 ȁ̃

̂9̃ȁ /

№ ̂1 ȁ̃

̂1̃ 

ῒז  ̂3̃ 

Ҭ  6 
/ ̂4̃ȁ /

̂2̃ 

Ҭ ҍ ᴏ

 
6 

/ ̂2̃ȁ /

̂4̃ 

Ҭ  5 
̂1̃ȁ / ̂1̃ȁ

/ ̂1̃ȁ / № ̂2  ̃

ֲ 

ⱴ≠ ֒ Ԋᴪ 2 ̂2̃ 

I ѻ  2 / ̂2̃ 

 1 / ̂1̃ 

ֲ  1 / ̂1̃ 
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ֲқ֤῾  1 / ̂1̃ 

 1 ̂1̃ 

҈ ᴪ  1 ̂1̃ 

 

 Ғ≠

̂ᴆ̃ 

 

 

 55 

/ ̂2̃ȁ / ̂20̃ ȁ

/ ̂9 ȁ̃ / ̂2 ȁ̃

/ ̂1̃ȁ / / ̂1̃ȁ

/ԋ ̂1 ȁ̃ / ̂1 ȁ̃

/ ̂1̃ȁ /

̂1̃ȁ / ̂1̃ȁ /

̂2̃ȁ / ̂1̃ȁ / ԋ

̂1̃ȁ ̂2̃ȁ / ̂1̃ȁ

/ ̂1 ȁ̃ / ̂1 ȁ̃

/ ̂1̃ȁ / /

/ ̂1̃ȁ / ̂4̃ 

҉  30 

/ ̂2 ȁ̃ /ԋ ̂6 ȁ̃

/ ̂2̃ȁ / ̂1̃ȁ

/ ̂2̃ȁ / ̂1̃ȁ

/҈ ԋ /ԋ ̂5̃ȁ /

̂4 ȁ̃ / ̂2 ȁ̃ / ̂1 ȁ̃

/ ̂2̃ȁ /ԋ ̂6̃ȁ

̂2̃ 

 26 

/ԋ ̂1̃ȁ / ̂1̃ȁ

/ ̂2̃ȁ / ̂1̃ȁ

̂3̃ȁ / ̂1̃ȁ / ̂1̃ȁ

/ ̂1̃ȁ ᵣ̂12̃ ȁ

ⱴ╕̂3̃ 

҉ ֜  26 

/ ̂4̃ȁ / /

̂2 ȁ̃ /ԋ ̂8 ȁ̃ ̂1 ȁ̃

/ ֒ ̂3 ȁ̃ / ̂2 ȁ̃

/ ̂2̃ȁ / ̂1̃ȁ

/ ̂1̃ȁ /ԋ ̂2̃ 

Ҭ  19 

/ ̂3̃ȁ ᵣ ̂1̃ȁ

/ ̂2̃ȁ / ̂2̃ȁ

/ / ̂2 ȁ̃ / ̂3̃
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ⱴ╕̂3̃ȁ / (2)ȁ

̂1̃ 

 16 

/ ̂2̃ȁ / ̂2̃ȁ

̂3̃ȁ / ̂1̃ȁ

/ ̂1̃ȁ /ԋ ̂2̃ȁ

̂1̃ȁ / ̂1̃ȁ / ̂1̃ȁ

/ԋ ̂1̃ ⱴ╕̂1  ̃

 16 

/ԓ ԋ ̂2 ȁ̃ /ԋ ̂2 ȁ̃

/ ̂1̃ȁ /҈ ̂1̃ȁ

/ ҈ ̂2 ȁ̃ /H2V3O8̂ 1 ȁ̃

/ ̂1̃ȁ / ̂1̃ȁ

/ Co2V20̂ 2̃ȁLi3V04/C ̂2̃ȁ

/ ̂1̃ 

 15 

/ ̂4̃ȁ ̂3̃ȁ /

֒ ̂1̃ȁ /ԋ ̂1̃ȁ

/ Cu2V2O7̂ 1̃ȁ / ̂2̃ȁ

/ ҈ ̂2̃ȁ / ̂1̃ȁ

/ ̂1̃ȁ /

̂1̃ 

 13 

/ ̂2̃ȁ / ̂1̃

̂3̃ȁ /ԋ ̂4̃ȁ /

̂1̃ȁ / ̂2̃ 

ҙ  13 

/ ̂1̃ȁ / ̂1̃ȁ

/ ̂1̃ȁ /ԋ ̂3̃ȁ

/ԋ ̂1 ȁ̃ /҈ ԋ ̂1 ȁ̃

/ ̂1̃ȁ / ̂2̃ȁ

̂3̃ 

 12 

/҈ᾝ ̂3̃ȁ ȁ /ԋ

̂2̃ȁ / ̂1̃ȁ / ̂1̃

/ԋ ̂2̃ȁ / ̂1̃ȁ

/ ̂2̃ 

ᴑҙ 

ꜚⱬ ᴍῈ  14 
/ ̂10 ȁ̃ / ̂2̃

/ / ̂1̃ȁ ᵣ̂1̃ 

ӽ ᴍ Ὲ  13 

ᵣ̂1̃ȁ /

̂6 ȁ̃ / ̂2 ȁ̃ / ̂2 ȁ̃

/ ̂2̃ 

ӽ ᴍ Ὲ  11 / ̂3̃ȁ / ̂2̃ȁ
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/ ᵣ̂5̃ȁ / ̂1  ̃

ᴍ Ὲ  5 
└ᵬ̂3̃ȁ / ̂1̃ȁ

ⱴ╕̂1̃ 

Ὲ  5 
/ ̂1̃ȁ / ̂2̃ȁ

/ ̂2̃ 

ӽ ᴍ Ὲ  11 
/ ̂3̃ȁ / ̂2̃ȁ

/ ᵣ̂5̃ȁ / ̂1  ̃

҉ ᴧḤ Ὲ  7 

/ ̂1̃̆ / ̂1̃

/ ̂2̃ȁ /ԋ ̂2̃ȁ

/ ̂1̃ 

ⱬ Ὲ  7 
/ ̂2̃ȁ / ̂3̃ȁ

/ ҈ ̂1̃ȁ / ̂1  ̃

Ὲ  6 ᵣ̂2̃ȁ / ̂3̃ȁ ̂1  ̃

ꜚⱬ Ὲ  6 
/ ̂1̃ȁ / ҈ ̂1̃ȁ

̂3̃ȁ / ̂1̃ 

⇔ Ὲ  6 / ̂3̃ȁ /҈ᾝ ̂3̃ 

Ҭ  

Ҭ ҍ  9 

/ ̂1 ȁ̃ / ̂2 ȁ̃

/ԋ / ̂1 ȁ̃ / ̂1 ȁ̃

ᵣ̂1̃ȁ ⱴ╕̂3̃ 

Ҭ  5 

/ ̂1̃ȁ / /

̂1̃ȁ / ̂1̃ȁ /҈ᾝ

̂1̃ȁ / ̂1̃ 

Ҭ  4 
/ ̂1̃ȁ / ̂1̃ȁ

/ ̂1̃ȁ ᵣ̂1̃ȁ 

Ҭ  3 
/ ̂1̃ȁ / ̂1̃ȁ

ⱴ╕̂1̃ 

Ҭ ҉  3 
/ ̂2̃ȁ /

̂1̃ 

Ҭ  3 
/ ̂1̃ȁ / ̂1̃ȁ

/ԋ ̂1̃ 

Ҭ  2 / ̂1̃ȁ / ̂1̃ 

ֲ 

ᴪ ᵣ  21 / ̂6̃ȁ / ̂10̃ȁ
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ⱴ╕̂5̃ 

 5 
/ ̂1 ȁ̃ / ̂2 ȁ̃

/ԋ ̂1̃ ȁ ⱴ╕̂1̃ 

Ὲ  2 
/ ᴇ ̂1̃ȁ

̂1̃ 

Ὲ  2 ̂2̃ 

ᴪ ҈ԓ 2 / ̂2̃ 

ᾥ ⱬῈ  1 ⱴ╕̂1̃ 

ת Ὲ  1 ̂1̃ 

ⱴ  1 / ̂1̃ 

֒Ὲ  1 /ԋ ̂1̃ 

Ὲ  1 ᵣ̂1̃ 

Ữ ῒז №  

 Ғ≠

̂ᴆ̃ 

 

 

қ  6 

/ ᵣ ᾣ ̂1̃ȁZnO/

ᾣ ̂1̃ȁ ̂1̃ȁ

/CoS ̂1 ȁ̃ ᵣ ̂2  ̃

҉ ֜  6 

̂2 ȁ̃ /

̂1̃ȁ ̂2̃ȁ / ᵣ

̂1̃ 

 6 
̂1̃ȁ ̂1̃ȁ

̂2̃ȁẼ / ̂2̃  

Ҭ ҉  6 
̂3̃ȁ / ̂1̃ȁ

̂1̃ȁ / ̂1̃ 

 5 
ZnO/ ̂1̃ȁ ̂2̃ȁ

/ԋ ̂1̃ȁ / ̂1̃ 

 5 
̂1̃ȁ / ̂1̃ȁ

̂2̃ȁ ̂1̃ 

Ҭ Ὲ  5 ̂5̃ 

Ҭ  5 ̂3̃ȁ / ̂1̃ȁ
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̂1̃ 

 5 
̂1̃ȁ ̂1̃ȁ /

̂1̃ȁ ̂2̃ 

 5 
̂1 ȁ̃ / ̂2 ȁ̃

/ ̂2̃ 

ᴪ 1 ᾣᴟ ̂1̃ 

Ὲ  1 ̂1̃ 

֟  1 ̂1̃ 

ᴪ └ᵬ  1 ↓ ̂1̃ 

ᴪ қ ҕ  1 ̂1̃  

 

Ὲ  8 

̂1̃ȁ№ ̂1̃ȁ

╕̂1̃ȁ / ̂2̃ȁ ̂2̃ȁ

/ № ̂1̃ 

Ὲ  6 ̂2 ȁ̃ / ̂3 ȁ̃ / ̂1  ̃

ᴍ Ὲ  4 ̂4̃ 

Ḡ ᾣ Ὲ  3 ̂2̃ȁ ╕̂1̃ 

ҙ  3 ̂3̃ 

ꜚⱬ ᴍ Ὲ  2 ̂2̃ 

Ὲ  2 ̂2̃ 

Ὲ  2 ̂2̃ 

ⱬ Ὲ  2 ̂1̃ȁ / ̂1̃ 

ꜚⱬ ᴍ Ὲ  2 ̂2̃ 

҈ Ὲ  1 ̂1̃ 

֟ Ὲ

 
1 ḱ ╕̂1̃ 

 

 11 Ỳ ╕ ᵣ̂8̃ȁ ̂2̃ȁ / ̂1  ̃
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ҙ  9 
Ỳ ╕ ᵣ̂4̃ȁ / ̂2̃ȁ ֜

̂3̃ 

֤  9 Ỳ ╕ ᵣ̂9̃ 

Ҭ  7 Ỳ ╕ ᵣ̂7̃ 

 6 ֜ ̂2̃ȁỲ ╕ ᵣ̂4̃ 

 6 Ỳ ╕ ᵣ̂6̃ 

 6 Ỳ ╕ ᵣ̂6̃ 

 6 Ỳ ╕ ᵣ̂6̃ 

 5 Ỳ ╕ ᵣ̂5̃ 

 5 Ỳ ╕ ᵣ̂5̃ 

ֲ ҙ  2 ֜ ̂2̃ 

ף ꜚ ᴪ  1 ̂1̃ 

 1 Ỳ ╕ ᵣ̂1̃ 

Ḥ҆ү Ὲ  1 Ỳ ╕ ᵣ̂1̃ 

 ῃ Ὲ  1 Ỳ ╕ ᵣ̂1̃ 

ᵬῈ  1 SS ̂1̃ 

Ҋ ֟ҙ ᴪ  1 Ỳ ╕ ᵣ̂1̃ 

 

̂2̃  

׆ Ғ≠ ̂ 5-5-1-2-2̃̆

Ғ≠ ῍ 6091ᴆ̆Һ Ҭ ȁ ȁ ȁ

/ ȁỲ ╕ ῒ̆Ҭ Һ / ̂Ғ≠ 1512

ᴆ̆ 24.8%̃ ̕ ̂Ғ≠ 654ᴆ̆ 10.7%̃ ̕

/ ̂Ғ≠ 673ᴆ̆ 11%̃ ̕Ỳ ╕̂Ғ≠ 596

ᴆ̆ 9.8%̃ ̕ ȁ - ȁ ȁ ȁ

ȁ Ȃ 
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5-5-2-2 Ҙ⌐  

5-5-1-2-2̆ ץ ₮̆ - Ғ≠ ֲҬ̆

Ғ≠Һ Ҭ LED ȁ ̕ᴑҙ Ғ≠Һ

Ҭ LED ȁ ̕Ҭ Ғ≠Һ Ҭ ȁ

̕ Ғ≠↕Һ Ҭ ȁ Ȃ  

Ғ≠ ֲҬ̆ Ғ≠Һ Ҭ

ⱴ╕ȁ ̕ᴑҙ Ғ≠Һ Ҭ ⱴ╕ȁ ȁ

Ҭ̕ ῒז Ғ≠Һ Ҭ ȁ

̕ Ғ≠↕Һ Ҭ ⱴ╕ȁ ȁ

Ȃ  

Ғ≠ ֲҬ̆ Ғ≠Һ Ҭ

ȁ ȁ ̕ᴑҙ Ғ≠Һ

Ҭ ȁ Ҭ̕ Ғ≠Һ Ҭ

ȁ ̕ Ғ≠↕Һ

Ҭ Ȃ 

5-5-1-2-2  Ҙ⌐ ָ 

-  

 Ғ≠

̂ᴆ̃ 

 

 



2017 Ғ≠№  

95 

 7 ₀ ̂1̃ȁ ̂1̃ȁ

̂1̃ȁ ̂2̃ȁ

̂1̃ȁ ̂1̃ 

҉  7 ̂4̃ȁ ̂1̃ȁ

̂1̃ȁ ̂1̃  

ҙ  5 / / ̂1̃ȁ /

̂2̃ȁԋ / / ̂1̃ȁ /

̂1̃  

 5 ̂3̃ȁ /

̂1̃ȁLED̂1̃  

֤  4 ̂2̃ȁ ̂2̃ 

 3 ̂3̃ 

ᴑҙ 

Ҭ ҙ Ὲ  13 ̂1̃ȁ ̂12̃ 

қ ҙ Ὲ  9 LED ̂5̃ȁ ̂4̃  

⇔ Ὲ  8 ⱴ ᵣ̂6̃ȁ ̂2̃  

ת Ὲ  8 ̂8̃  

Ὲ  7 / ̂1̃ȁ / //

̂1̃ȁ ╕̂3̃ȁ /

/ ̂1̃ȁ /

̂1̃  

҉ Ḡ Ὲ  6 ̂1̃ȁ ̂1̃ȁ

̂1̃ȁ ̂3̃  

ⱬ ᵠḤ Ὲ  5 ̂1̃ȁ ̂2̃ȁ

̂2̃  

қ Ὲ  5 ̂5̃  

ᴿ ᴍ Ὲ  5 ̂2̃ȁ ̂1̃ȁ

῏̂1̃ȁ ̂1̃  

Ҭ  

Ҭ ҉  1 - ̂1̃ 

Ҭ  1 ̂2̃  

Ҭ ҍ  5 - ̂2̃ȁ

̂3̃ 
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Ҭ  4 / ֒ ̂1̃ȁ ̂2̃ȁ

/ Ә ̂1̃ 

Ҭ  3 ̂1̃ȁ ̂1̃ 

ֲ 

Ὲ  1  

ҙ Ὲ  1  

ᵟ ҙ ᴪ  1  

ӏῈ  1  

ֲ ᴪ  1  

≠ ≠ ≠ ᴍῈ  1  

ֲ ҙ  1  

ᴍ Ὲ  1 ᴆ 

LG ᴪ  1  

҈ ᴪ  2 ̂1̃ȁ ̂1̃ 

ⱴ ԋ 1  

3M⇔ Ὲ  1  

Ҹ ֒ ᾥ Ӌ Ὲ  1  

Ὲ  1  

 

 Ғ≠

̂ᴆ̃ 

 

 

қ  12 ̂6̃ȁ ̂3̃ȁ

ⱴ╕̂1̃ȁ ̂2̃ 

 11 ̂4̃ȁ ̂3̃ȁ

ⱴ╕̂2̃ȁ ̂2̃ 

 10 ̂5̃ȁ ̂1̃ȁ ⱴ╕

̂3̃ȁ ̂1̃ 

֤  6 ̂5̃ȁ ̂1̃ 

҉ ֜  5 ̂3̃ȁ ̂2̃ 
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ᴑҙ 

ⱬ Ὲ  12 ⱴ╕̂8̃ȁ ̂3̃ȁ

̂1̃ 

Ὲ  12 ̂8̃ȁ ̂2̃ȁ

̂2̃ 

Ὲ  7 ̂7̃ 

Ὲ  5 ̂5̃ 

Ҭ  

Ҭ ҍ  8 ̂2̃ȁ ̂3̃ȁ

̂2̃ȁ ̂1̃ 

Ҭ ҉  4 ⱴ╕̂3̃ȁ ̂1̃ 

Ҭ ⱬ  4 ̂1̃ȁ ̂2̃ȁ

̂1̃ 

ֲ 

ᴪ ᵣ  3 ⱴ╕̂3̃ 

Ԋᴪ 3 ̂2̃ȁ ̂1̃ 

PPGҙḇ֝ḇῈ  3 ̂2̃ȁ ⱴ╕̂1̃ 

ᴪ  2 ⱴ╕̂2̃ 

3M⇔ Ὲ  1 ̂1̃ 

Ὲ  1 ̂1̃ 

ת Ὲ  1 ̂1̃ 

ᴶ יּ  1 ̂1̃ 

/  

 Ғ≠

̂ᴆ̃ 

 

 

֤  20 / ̂18̃ȁ - ̂1̃ȁ

- ̂1̃  

ҙ  18 / ̂7̃ȁ - ̂5̃ȁ

- ̂6̃  

 16 / ̂15̃ȁ - ̂1̃  
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 16 / ̂15̃ȁ - ̂1̃  

 15 / ̂7̃ȁ - ̂8̃  

ᴑҙ 

ᾥ Ὲ  21 / ̂1̃ȁ - ̂20̃  

Ῑ Ὲ  20 - ̂20̃  

ᾥ Ὲ  16 - ̂16̃  

ᴍ Ὲ  15 - ̂15̃  

Ḥ Ὲ  15 - ̂15̃  

ᵫ Ὲ  14 - ̂14̃  

Ҭ ҙ Ὲ  13 / ̂8̃ȁ - ̂2̃ȁ

- ̂3̃  

Ҭ  

Ҭ ҍ  7 - ̂4̃ȁ - ̂2̃ ȁ

- ̂2̃  

Ҭ  7 - ̂7̃ 

Ҭ  4 - ̂4̃ 

ֲ 

ҙ ᴪ -  10 - ̂10̃  

PPGḇ֝ḇ ҙ Ὲ  2 - ̂1̃ȁ ̂1̃ 

- ⇔ ᴍ Ὲ  2 - ̂2̃  

 1 - ̂1̃ 

ᾥ Ὲ  1 - ̂1̃ 

ᴍ Ὲ  1 - ̂1̃ 

ᾥ Ғ≠Ὲ  1 - ̂1̃ 

Ὲ  1 ̂1̃ 

⇔ ᴍ Ὲ  1 - ̂1̃  

ֲ ᴪ  1 - ̂1̃ 
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̂3̃ Ḥ  

׆ Ḥ Ғ≠ ̂ 5-5-1-2-3̃̆

Ḥ Ғ≠ ῍461ᴆ̆Һ Ҭ ȁ ȁᾣ

ῒ̆Ҭ Һ / ̂Ғ≠

159ᴆ̆ 34.5%̃ ̕ᾣ ̂Ғ≠ 102ᴆ̆

22.1%̃ ̕ ᵣ ̂Ғ≠ 49ᴆ̆ 10.6%̃ ̕

ᴆȁḤ Ữȁ ᾣ Ȃ 

5-5-1-2-3̆ ץ ₮̆ Ḥ Ғ≠ ֲҺ

Ҭ Ҭ ̆ ғץ ȁ ᵣ ץ Ḥ Ữ Ғ≠ ҹҺ̆

ᴑҙ ץ↕ֲ ҹҺȂ 

Ғ≠Һ Ҭ ᾣ ȁ ᴆȁ ̕

ᴑҙ Ғ≠Һ Ҭ Ҭ̕ Ғ≠Һ Ҭ

ᵣ ȁḤ Ữ ̕ Ғ≠↕Һ Ҭ Ȃ 

 

5-5-1-2-3 Ḫ Ҙ⌐  

5-5-1-2-3  Ḫ Ҙ⌐ ָ 

 Ғ≠

̂ᴆ̃ 

 

 



2017 Ғ≠№  

100 

 16 ᾣ ̂4̃ȁ ᴆ̂3̃

̂2̃ ̂2̃ ̂1̃

ᾣ ̂1̃ ̂1̃

̂1̃ ῒ1̃̂ז  

қ  11 ᵣ ̂2̃ȁᾣ ̂3̃ȁ

ᴆ̂2̃ȁ ᾣ ̂2̃ȁḤ Ữ̂1̃ȁ

̂1̃  

 10 Fin-FETᴆ̂1̃ȁḤ Ữ̂5̃ȁᾣ

̂2̃ȁ ᵣ ̂1̃ ῒ1̃̂ז  

 9 ̂5̃ȁ ᴆ̂1̃

ᾣ ̂1̃ ᵣ ̂1̃ ̂1̃  

 9 ᾣ ̂6̃ȁ ᾣ ̂2̃ȁḤ Ữ

̂1̃  

 9 ̂9̃  

֤ ҙ  8 ᾣ ̂6̃ ᾣ ̂2̃  

֤  7 ᵣ ̂6̃ ̂1̃  

֤  6 ̂3̃ȁᾣ ̂1̃ȁḤ

Ữ̂1̃ȁ ᴆ̂1̃  

 6 ᾣ ̂2̃ȁḤ Ữ̂4̃  

 6 ̂1̃ȁḤ Ữ̂2̃ȁ

ᴆ̂2̃ ᾣ ̂1̃  

 5 ᾣ ̂4̃ȁ ̂1̃  

҉  5 ᾣ ̂2̃ ̂2̃ ᾣ

̂1̃  

 4 ̂2̃ȁ ᵣ ̂1̃ȁᾣ

̂1̃  

֜  4 ̂3̃ȁᾣ ̂1̃  

ҙ  4 ᾣ ̂2̃ȁḤ Ữ̂1̃

̂1̃  

Ҭ  4 ᾣ ̂2̃ȁ ᾣ ̂1̃ȁḤ Ữ

̂1̃  

֤  3 ᾣ ̂1̃ ̂1̃ ᵣ

̂1̃  

֤ ҙ  3 ᾣ ̂2̃ȁ ᵣ ̂1̃  
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 3 ᾣ ̂2̃ȁᾣ ̂1̃  

҉  3 ᾣ ̂2̃ ̂1̃  

҉ ֜  3 ᵣ ̂1̃ ᾣ ̂1̃ ᾣ

̂1̃  

 3 ̂3̃  

 3 ̂1̃ȁᾣ ̂1̃ȁ

̂1̃  

 3 ̂2̃ȁᾣ ̂1̃  

 3 ᾣ ̂3̃  

 3 ᾣ ̂2̃ȁ ̂1̃  

ᴑҙ 

ᾣ Ὲ  22 ̂19̃ȁᾣ ̂2̃ȁ

ᵣ ̂1̃  

֤қ ᴍ Ὲ  14 ̂6̃ȁ ᵣ ̂6ȁ̃ ᾣ

̂2̃  

֤ ҙ Ὲ  6 ̂6̃ 

ᴍ Ὲ  6 ᾣ ̂4̃ȁ ̂2̃ 

ַ ҙ Ὲ  4 ̂4̃  

Ҭ └ Ὲ ̂҉ ̃ 3 ᵣ ̂3̃ 

ῐ Ὲ  3 ̂3̃ 

ҙ  2 ᵣ ̂2̃  

ᴯᴑҙ Ὲ  2 ̂2̃  

ῐ Ὲ  2 ̂2̃  

ᴍ Ὲ  2 ̂1̃ȁ ̂1̃ 

҉ Ҭ

Ὲ  

2 Ḥ Ữ̂2̃ 

ⱬ Ὲ  2 ᾣ ̂2̃ 

Ḥ ᴍ Ὲ  2 ᾣ ̂1̃ 

Ҭ  

Ҭ  6 ̂5̃ȁḤ Ữ̂1̃  
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Ҭ ҍ ᴏ  5 ̂2̃ȁ ᴆ̂1̃ȁ ᵣ

̂1̃ȁḤ Ữ̂1̃  

Ҭ ҉ ҍḤ  4 ᵣ ̂2̃ȁḤ Ữ̂2̃  

Ҭ  3 ᵣ ̂2̃ Ḥ Ữ̂1̃  

Ҭ ᾢ  2 ᴆ̂2̃  

Ҭ ҍ  1 Ḥ Ữ̂1̃  

Ҭ  1 ᴆ̂1̃  

Ҭ  1 ᵣ ̂1̃  

ֲ 

қ  2 ̂2̃  

Ὲ  2 Ḥ Ữ̂2̃ 

҈  2 ̂1̃ȁ ᵣ ̂1̃  

ⱴ  2 ᾣ ̂1̃ȁḤ Ữ̂1̃  

Ὲ  1 ᴆ̂1̃  

 1 ᵣ ̂1̃  

֟  1 ̂1̃  

֜  1 ̂1̃  

ӏ Ὲ  1 ̂1̃  

№Ὲ  1 ̂1̃ 

LG 1 ̂1̃  

≠ Ὲ  1 ̂1̃ 

1 1 ̂1̃ 

ᾣ  1 ᵣ ̂1̃  

Ὲ  1 ᾣ ̂1̃  

 

̂4̃ -ẫ  

׆ -ẫ Ғ≠ ̂ 5-5-1-2-4̃̆

-ẫ Ғ≠ ῍ 758ᴆ̆Һ Ҭ - - ⱳ ֟

ȁ ᵣȁDNA ȁֲ ̆ῒҬ Һ
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- - ⱳ ֟ ̂Ғ≠ 334ᴆ̆ 44%̃ ̕

ᵣ̂Ғ≠ 100ᴆ̆ 13.2%̃ ̕DNA ̂Ғ≠

49ᴆ̆ 6.5%̃ ȁ ₀ ȁֲ

╕ Ȃ 

 

5-5-1-2-4 -ằ Ҙ⌐  

5-5-1-2-4̆ ץ ₮̆ -ẫ ̆ Ғ≠ ץ

ᵣȁֲ ȁ ҹҺ̕ᴑҙ Ғ≠ ץ ȁ ҹҺ̕Ҭ

Ғ≠ ץ ҹҺ̕ Ғ≠ ץ DNA

ҹҺȂ 

5-5-1-2-4  -ằ Ҙ⌐ ָ 

 Ғ≠

̂ᴆ̃ 

 

 

қ  19 ᵣ̂8̃ȁ

̂4̃ȁ ̂3̃ȁֲ

̂1̃ȁ ᾣ ̂1̃ȁ

̂1̃ȁῒ1̃̂ז 

 11 ̂4̃ȁDNA

̂4̃ȁ ᵣ̂1̃ȁ ᾣ

̂1̃ȁ ̂1̃ 

қ  10 ֲ ̂6̃ȁ ᵣ

̂1̃ȁDNA ̂2̃ȁ

₀ ̂1̃ 
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 10 ᵣ̂8̃ȁ ╕

̂1̃ȁ ₀ ̂1̃ 

 9 DNA ̂4̃ȁֲ

̂1̃ȁῒ4̃̂ז 

 8 ᵣ̂4̃ȁ

̂1̃ Ῑ̂1̃ȁ

̂1̃ ╕̂1̃ 

 8 ᵣ̂4̃ȁ Ῑ

̂1̃ȁ ╕̂1̃ȁ

̂1̃ȁ ̂1̃ 

 8 DNA ̂3̃ȁ

̂2̃ȁ ̂1̃ȁ ᾣ

̂1̃ȁῒ1̃̂ז 

 8 ₀ ̂2̃ȁ

̂3̃ȁDNA ̂2̃ȁ

ῒ1̃̂ז 

 8 ̂2̃ȁ ₀

̂2̃ȁDNA ̂2̃ȁ

ᵣ̂1̃ȁῒ1̃̂ז 

 7 ᵣ̂5̃ȁ ₀ ̂2̃ 

 7 ̂3̃ȁ

̂1̃ȁ ῀ ̂1̃ȁ ₀

̂1̃ȁῒ1̃̂ז 

 6 ̂2̃ȁֲ

̂2̃ȁ ᵣ̂2̃ 

 6 ̂1̃ȁ

̂4̃ȁ Ῑ̂1̃ 

 6 DNA ̂3̃ȁ

̂2̃ȁ ᾣ ̂1̃ 

ҙ  6 ̂3̃

̂1̃ȁ ᵣ̂1̃ȁῒז

̂1̃ 

 6 ֲ ̂1̃ȁֲ

̂1̃ȁ ᵣ̂1̃ȁ ₀

̂2̃ȁ ̂1̃ 
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ҙ  6 ᵣ̂2̃ȁ ╕

̂1̃ȁ ̂1̃ȁῒז

̂2̃ 

 5 ᵣ̂2̃ȁ

̂1̃ȁῒ2̃̂ז 

 5 ᵣ̂2̃ȁ

̂1̃ȁֲ ̂2̃ 

 5 ̂2̃ȁ ᵣ

̂1̃ȁ ₀ ̂1̃ȁֲ

̂1̃ 

҉  5 ᵣ̂2̃ ╕̂1̃ȁ

ῒ2̃̂ז 

 5 ̂2̃ȁֲ

̂1̃ȁ ᵣ̂1̃ȁDNA

̂1̃ 

҉  5 ̂1̃ȁ ᵣ

̂2̃ȁDNA ̂1̃ȁ

 

 5 ᵣ̂4̃ȁῒ1̃̂ז 

֤  5 ᵣ̂1̃ȁῒ5̃̂ז 

֜  4 ̂2̃ȁ ᵣ

̂2̃ 

֤  4 ̂1̃ȁ

̂1̃ῒ2̃̂ז 

 4 ᵣ̂2̃ȁ ₀

̂1̃ȁDNA ̂1̃ 

 4 ֲ ̂1̃ȁ Ῑ

̂1̃ȁ ᵣ̂2̃ 

 4 ̂4̃ 

 4 Ῑ(1)ȁ ᾣ ̂1̃ȁ

₀ ̂1̃ȁῒ1̃̂ז 

 4 ╕̂1̃ȁ ᾣ

̂1̃ȁ ᵣ̂2̃ 

ҳ  4 ╕̂1̃ȁ ᵣ

̂1̃ȁῒ2̃̂ז 
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ᴑҙ 

ᵫ Ὲ  34 ̂34̃  

ᴍ Ὲ  11 ̂7̃ȁ

̂4̃ 

҈ Ὲ  7 ̂7̃ 

ᵫ  

֟ҙ ⇔ Ҭ  

5 ̂5̃ 

Ὲ  5 ̂5̃ 

ӏ Ὲ  5 ̂1̃ȁῒ4̃̂ז 

҉ Ḥ Ὲ  5 ̂5̃ 

└ Ὲ  4 ̂1̃ȁῒ3̃̂ז 

Ⱶ Ὲ  4 ̂2̃ȁ ᾣ

̂2̃ 

̂ ̃ Ὲ  4 ̂2̃ȁ ᵣ

̂1̃ȁ ₀ ̂1̃ 

└ Ὲ  3 ̂2̃ȁῒ1̃̂ז 

ῐ Ὲ  3 ̂3̃ 

ҙ Ὲ  3 ̂3̃ 

ֲ Ὲ  3 ̂1̃ȁῒ1̃̂ז 

Ҭ ֲ ῍ ₮῀  

 

3 ̂3̃ 

≠ Ὲ  2 ̂2̃ 

ҙ Ὲ  2 ̂2̃ 

Ὲ  2 ̂2̃ 

ⱬ Ὲ  2 ᵣ̂1̃ȁ

̂1̃ 

 2 DNA ̂2̃ 

Ὲ  2 ̂2̃ 

Ҭ ֲ ´ ҈´ ԋ 

 

2 ֲ ̂1̃ȁῒ1̃̂ז 
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 2 ̂2̃ 

ԓ ⅞ Ὲ  2 ̂2̃ 

҉  

Ҭ Ὲ  

2 ῀ ̂1̃ȁ ᵣ

̂1̃ 

└Ҭ  2 ̂1̃ȁῒ1̃̂ז 

֤Ҭ Ὲ  2 ̂1̃ȁ

̂1̃ 

қ Ὲ  2 ̂2̃ 

ת Ὲ  2 ̂2̃ 

֤ ᴍ Ὲ 

 

2 ֲ ̂2̃ 

Ҭ  2 ֲ ̂2̃ 

Ҭ  

Ҭ ҉  6 ̂3̃ȁDNA

̂1̃ȁῒ2̃̂ז 

Ҭ ҍ ᴏ  5 ᾣ ̂1̃ȁ ᵣ

̂2 ̃ȁ ╕̂1̃ȁ ₀

̂1̃ 

Ҭ  4 ̂4̃ 

Ҭ ҉ ҍḤ  3 ֲ ̂1̃ȁ

̂1̃ȁῒ1̃̂ז 

ᾢ  2 ╕̂1̃ȁ ᵣ̂1̃ 

Ҭ  2 ╕̂1̃ȁ ᾣ ̂1̃ 

Ҭ  2 ̂2̃ 

Ҭ  1 ̂1̃ 

ҍ  1 ̂1̃ 

Ҭ  1 ᾣ ̂1̃ 

Ҭ  1 ̂1̃ 

Ҭ ҉  1 ֲ ̂1̃ 

Ҭ  1 ֲ ̂1̃ 
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ⱴ  1 ̂1̃ 

ҙ Ὲ  1 DNA ̂1̃ 

- ᾥ ѻ DNA 1 פˇ ̂1̃ 

- ¥  1 ᵝ̂1̃ 

 

 

̂5̃ᴰ  

׆ ᴰ Ғ≠ ̂ 5-5-1-2-5̃̆ ᴰ

Ғ≠ ῍959ᴆ̆Һ Ҭ ᴰ ̂Ғ≠ 751ᴆ̆

78.3%̃ ᴰ ̂Ғ≠ 208ᴆ̆ 21.7%̃ Ȃ 

 

5-5-1-2-5 ᴶ Ҙ⌐  

5-5-1-2-5̆ ץ ₮̆ᴰ Ҭ ֲ Ҭԍ ̆

ғץ ᴰ ҹҺ̆ ֲ Ғ≠ ↕Һ Ҭ ᴰ Ȃ 

5-5-1-2-5  J Ҙ⌐ ָ 

 Ғ≠

̂ᴆ̃ 

 

 

 101 ῾ ̂1̃ȁΊ ̂2̃

̂4̃ ̂1̃ȁ ̂2̃ȁ



2017 Ғ≠№  

109 

̂6̃ȁ ̂2̃ȁ ̂19̃ ȁ

̂1̃ȁ ̂3̃ȁԋ Ҁ ̂1̃ȁ

̂1̃ ̂1̃

̂1̃₀ ̂2̃Ә ̂̃҉

̂1ֲ̃ᾧ ̂2̃ ̂1̃

̂1̃Ә ̂1̃ Ҙ

̂1̃ ̂1̃ ̂3̃

̂7̃ ̂1̃ ̂5̃ ̂4̃

ԋ ̂1̃ ̂1̃ ̂1̃

̂1̃ ̂2̃ ̂1̃ a

̂1̃ ̂2̃ ῌ ̂1̃T-2 ̂1̃

̂1̃Ӳ ̂1̃ ҉ ̂1̃

̂1̃ № ̂1̃ ̂1̃FLS

̂1̃ ̂1̃ ̂1̃

̂1̃╠↓ ̂1ֲ̃

̂1̃ ̂1̃ Ҭ H2S ̂1̃ 

 26 DNA ̂̃ № ̂1̃῾

̂2̃ ̂1̃ ᾣ ̂̃Ә

̂̃ ̂1̃ ̂1̃ ̂1̃

₀ ̂2̃Ӳ ̂1̃ ̂1̃

̂1̃ ̂1̃ ̂2̃ ꜚ

̂2̃ ̂1̃ ̂1̃

̂1̃ ̂1̃ ̂2̃ ̂1̃

̂1̃Ҙ ̂1̃ 

қ  21 ╕ ̂1̃ ᾣ ̂2̃ № ᴰ

̂1̃ / ᴰ ̂8̃ ̂3̃

≢ ̂1̃ ̂1̃ ᾣ ̂1̃ ⱬ

̂3̃ 

қ  20 ῾ ̂5̃ ̂1̃╠↓

̂1̃ ̂1̃Ә ̂1̃

̂1̃ᾧ ̂3̃ ̂6̃

̂1̃ 

 19 ̂2̃ ᴰ ̂1̃ ԋᴍ ԋᴍ

̂1̃ Ҁ ̂1̃ ̂1̃ ̂1̃

̂2̃ ꜚ ̂1̃ ̂1̃

̂2̃ ̂1̃ ̂1̃ ̂2̃҈

̂1̃ Ҙ ̂1̃ 

 18 1- ̂1̃ ̂1̃ ̂1̃

№ ̂1̃Ҙ ̂1̃

̂1̃ Ḥ ̂1̃ ᴰ ̂1̃ ̂1̃

ԋ ̂1̃ ԋ ̂1̃ ̂1̃ ᵣ
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̂1 ̂1̃ ̂1̃ ᴰ ̂1̃ᾣ

ᴰ ̂1̃ ̂1̃ 

֤  17 ῾ ̂7̃ ᴰ ̂1̃ HMX ̂1̃

ᴰ ̂1̃ ̂̃ ̂3̃

̂2̃ ̂1̃ ̂1̃ 

 16 ᴰ ̂4̃ȁ ̂2̃TNT ̂1̃

̂1̃֒ ̂1̃Ӳ ̂1̃

̂1̃ ̂1̃ ̂1̃ ԋ

̂1̃ ⱬ ̂1̃ᾣ ̂1̃ 

 13 ̂1̃ ̂1̃p H ̂1̃ԋ

̂1̃ ̂1̃ ̂3̃ № ̂1̃

̂1̃ ̂1̃ ᴰ ̂1̃

̂1̃ 

҉ ֜  13 ̂1̃ ̂1̃

̂1̃ ᴰ ̂2̃ ̂1̃PH ̂2̃

̂1̃ ̂1̃ ̂1̃

̂1̃ ᵣ ̂1̃ 

 

 

12 ᴰ ̂1̃ ̂1̃ ̂1̃

̂1̃ ̂3̃ ̂2̃ ꜚ

̂2̃ ̂1̃ 

 11 ̂4̃Ҙ ̂2̃

̂1̃ ̂1̃֒ ̂1̃ ԋ

̂1̃ ԋ ̂1̃ 

҉  11 ̂1̃ ̂2̃ ̂1̃

̂1̃ № ᵣ ̂1̃

̂1̃ ̂1̃ ᾣ ̂1̃ᾣ ̂1̃ ↨

̂1̃ 

 9 ̂ ԋ ԋᴍ ̂4̃

̂1̃ ̂1̃ ̂1̃

̂1̃֒ ̂1̃ 

ҙ  9 ̂5̃Ә ̂1̃ №

̂1̃ ԋ ̂1̃ ̂1̃ 

 9 ̂1̃ ᾣ ̂1̃ ̂2̃

̂2̃ ̂2̃ ̂1̃ 

 9 ̂1̃ ꜚ ̂1̃

̂1̃҈ Ә ̂3̃ ↓ ̂1̃

̂1̃ ̂1̃ 
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 9 ̂1̃ᾣ ᴰ ̂1̃

̂1̃ ̂1̃ ̂1̃

̂1̃ ̂1̃ ̂1̃

̂1̃ 

҉  8 ̂1̃֒ ̂1̃Ә

̂2̃ ̂1̃ÔO2 ̂1̃

̂1̃≠ ̂1̃ 

 8 ԓ ̂2̃ ̂1̃

̂2̃ ̂1̃ ̂1̃ ᴰ

̂1̃ 

 7 ̂1̃ ̂1̃

̂1̃ ̂1̃ ᴰ ̂1̃

̂1̃  

֤  6 ̂2̃҈ ̂1̃ ԋ№

̂1̃ ꜚ╕ ̂1̃ ̂1̃ 

ᴑҙ 

ᴰ Ὲ

 

6 ̂2̃Ә ̂1̃ ᴰ

̂1̃ ̂1̃ Ҹ ̂1̃ 

҉

Ҭ Ὲ  

4 ѿ ̂1̃ ̂1̃ ῾ ̂1̃

̂1̃ 

ᵬ

Ὲ . 

3 T-2 ̂1̃ ̂1̃

̂1̃ 

ᴍ

Ὲ  

2 Ә ̂1̃ ̂1̃ 

Ҭ  

Ҭ

 

5 ̂1̃ᾣ № ᴰ ̂1̃

̂2̃ ᵣ ̂1̃ 

Ҭ ҍ

ᴏ  

5 ̂1̃ ᵣ ̂1̃ ̂1̃ ᴰ

̂1̃  

Ҭ

 

4 TNT ̂1̃ ̂1̃ ̂1̃

̂1̃ 

Ҭ

 

3 № ̂1̃Ӳ ̂1̃ ⱬ ̂1̃ 

Ҭ  3 ̂1̃ ̂1̃ ̂1̃ 

Ҭ ῌ 1 ̂1̃ 
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Ҭ ҉ ҍḤ

 

2 № ̂2̃ 

Ҭ  2 ̂1̃ ̂1̃ 

Ҭ ҍ

 

2 ̂1̃ ̂1̃ 

Ҭ  2 ̂1̃ Ḥ ̂1̃ 

Ҭ

 

1 ̂1̃ 

Ҭ ף

 

1 № ̂1̃ 

Ҭ

 

1 ᵣ ̂1̃ 

Ҭ ҉

 

1 ̂1̃ 

Ҭ ҉

 

1 ֟ ̂1̃ 

Ҭ  1 ̂1̃ 

Ҭ

 

1 ᴰ ̂1̃ 

Ҭ  1 ̂1̃ 

Ҭ

 

1 ᴰ ̂1̃ 

Ҭ  1 ̂1̃ 

Ҭ ҉ ᾣ

 

1 ᵣ ̂1̃ 

Ҭ  1 ᵣ ̂1̃ 

 

- ‼ ᴍ

Ὲ  

1 ᴰ ̂2̃ 

ҙ Ὲ  1 № ̂1̃ 

҈ ᴪ -  1 ̂1̃ 
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ῃ ᴍң

Ὲ  

1 ᵣ ̂1̃ 

ᴪ ḡ  ST 1 ̂1̃ 

 ᴪῈ

 

1 ╕ ̂1̃ 

ᵫ

ᴪ 

1 № ̂1̃ 

ֲқ֤

 

1 ᵣ ̂1̃ 

ⱴ  1 ᴰ  

ᴪ 1 ̂1̃ 

 

̂6̃ - ᵣ  

׆ - ᵣ Ғ≠ ̂ 5-5-1-2-6̃̆

- ᵣ Ғ≠ ῍1060ᴆ Һ̆ Ҭ Ỳ ̂Ғ≠ 391ᴆ̆

36.9%̃ ̕ ̂Ғ≠ 413ᴆ̆ 38.9%̃ ̕

̂Ғ≠ 112ᴆ̆ 10.6%̃ ̕ ‪ ̂Ғ≠ 45ᴆ̆

4.2%̃ Ȃ 

 

5-5-1-2-6 - ᵩ Ҙ⌐  

5-5-1-2-6̆ ץ ₮̆ - ̆ Ғ≠ Ỳץ

ȁ ȁ ȁ № ҹҺ ̕ᴑҙ Ғ≠
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Һ Ҭ ‪ ȁ ȁỲ ̕Ҭ Ғ≠ Һ Ỳ

ȁ ̕ Ғ≠ Һ Ҭ Ȃ 

5-5-1-2-6  - Ҙ⌐ ָ 

 Ғ≠

̂ᴆ̃ 

 

 

қ  22 Ỳ ̂22̃  

 26 ̂26̃  

 23 Ỳ ̂15̃ ȁ ̂8̃ 

 21 Ỳ ̂9̃ ̂12̃  

 20 Ỳ ̂11̃ ̂7̃ ̂2̃ 

қ  18 Ỳ ̂6̃ ̂7̃ ̂3̃

‪ ̂2̃ 

҉  14 Ỳ ̂10̃ ̂4̃ 

 13 ̂13̃  

 13 Ỳ ̂6̃ ̂4̃ ̂3̃ 

қ  13 Ỳ ̂5̃ ̂8̃ 

 11 Ỳ ̂5̃ ̂4̃ ̂2̃ 

ҙ  11 Ỳ ̂4̃ ̂5̃ ̂2̃ 

 10 Ỳ ̂10̃  

ҙ  10 Ỳ ̂5̃ ̂5̃ 

 9 ̂9̃ 

 9 Ỳ ̂7̃ ̂2̃ 

 8 Ỳ ̂8̃ 

 8 Ỳ ̂4̃ ̂4̃ 

 8 ̂8̃ 

 8 Ỳ ̂6̃ ̂2̃ 

҉  8 ̂6̃ ̂2̃ 

ҙ  6 ̂6̃ 
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 6 ̂6̃ 

 6 Ỳ ̂6̃ 

֤  5 Ỳ ̂5̃ 

 5 ̂5̃ 

 5 ̂5̃ 

 4 Ỳ ̂4̃ 

 4 ̂4̃ 

 4 ̂4̃ 

 4 ̂4̃ 

 3 ᵣ№ ̂3̃ 

Ҭ ̂ қ̃ 2 ᵣ№ ̂2̃ 

ᴑҙ 

қ ֟ Ὲ  5 Ỳ ̂5̃ 

Ҭ ҙ Ὲ ֤  5 ̂5̃ 

└ Ὲ  5 ̂5̃ 

Ὲ  4 Ỳ ̂4̃ 

ῐ Ὲ  3 ̂3̃ 

Ҭ ҙ ᴋῈ  3 ̂3̃ 

Ὲ  3 ̂3̃ 

Ὲ  2 ̂2̃ 

ⱬ Ὲ  2 ̂2̃ 

Ὲ  2 ̂2̃ 

Ὲ  2 ̂2̃ 

҉ Ὲ  2 Ỳ ̂2̃ 

ᴧ̂ᵫ ̃ Ὲ  2 Ỳ ̂2̃ 

֤ Ḡ Ὲ  2 Ỳ ̂2̃ 

Ὲ  2 Ỳ ̂2̃ 

ҙ Ὲ 2 ̂2̃ 

└ Ὲ  2 ̂2̃ 
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ᴍ Ὲ  2 ̂2̃ 

Ԑ Ҭ ҙ ᴋῈ  2 ̂2̃ 

ᴍ Ὲ  2 ‪ ̂2̃ 

֤ Ὲ  2 ‪ ̂2̃ 

Ḡ Ὲ  2 ‪ ̂2̃ 

└ Ὲ  2 ‪ ̂2̃ 

Ὲ  1 ̂1̃ 

Ҭ  

Ҭ ҍ  6 ̂2̃ ᵣ№ ̂1̃Ỳ

̂3̃ 

Ҭ Ҭ  4 ̂1̃ ᵣ№ ̂1̃Ỳ

̂1̃ ̂1̃ 

Ҭ  3 Ỳ ̂1̃ ̂2̃ 

Ҭ  2 ᵣ№ ̂1̃ ̂1̃ 

Ҭ  2 Ỳ ̂1̃ ̂1̃ 

Ҭ  2 Ỳ ̂1̃ ̂1̃ 

Ҭ қ ҍ῾ҙ  2 ̂2̃ 

Ҭ ҉  2 Ỳ ̂1̃ ̂1̃ 

Ҭ ҉  2 ̂2̃ 

Ҭ ᵣ  1 ̂1̃ 

Ҭ  1 ̂1̃ 

Ҭ ҍ ᴏ  1 ̂1̃ 

Ҭ ҍ ᴏ  1 ̂1̃ 

Ҭ ҍ ᴏ  1 ̂1̃ 

Ҭ ῌ  1 Ỳ ̂1̃ 

Ҭ  1 Ỳ ̂1̃ 

Ҭ  1 ‪ ̂1̃ 

ֲ 

ᾥ ҀῈ  7 ̂6̃ ᵣ№ ̂1̃ 
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 3 ̂2̃ ̂1̃ 

 1 ̂1̃ 

LG 1 ̂1̃ 

 1 ̂1̃ 

Ὲ  1 ̂1̃ 

 1 ̂1̃ 

֟ ⱬ  1 ᵣ№ ̂1̃ 

 

5.5.2  Bottom-upϐ ᵿ Ṳ ᶳ  

Һ № ץ ᵣҹ ̂CVD̃ └

Ғ≠ Ȃ └ Һ ᵣ̆ ᴆҊ

⌠ Һ̆ ȁ ῏

№ ̆ ⌠ ΐ ȁ ᾣ ̆

ȁ ȁD ȁ ᾣ ȁ ᴆ ΐ ╠ ̆

ῒ῏ ᵞ └ ȁ ΐᵣ Ȃ 

׆  5-5-2 └ Ғ≠ № ץ ₮̆ ╠

῏Ғ≠ѿ῍ 1973ᴆ̆Һ ȁ└ ̂660̃ȁ

֟ ̂91̃ȁ ֟ ̂1125ȁ̃ ֟ ̂97̃Ȃ 
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 5-5-2 ┼ Ҙ⌐ ⅎ  

 

5.5.2.1 ɻ┼  

׆ ȁ└ ̂ 5-5-2ȁ5-5-2-1̃̆

Ғ≠ ῍388ᴆ̆ Һ ̂143̃ȁ

̂30̃ȁ҈ ᵣ̂47̃ȁ ̂54̃ ̕└ Ғ≠

῍239ᴆ̆Һ ̂121̃ȁ ̂28̃ ῏ ̂86̃ ̕

Ғ≠ ῍33ᴆ Һ̆ ȁ Ȃ 
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5-5-2-1 ɻ┼ Ҙ⌐  

5-5-2-1 ₮ԅ ȁ└ Ғ≠ ֲ̆

ץ ₮ Һ Ҭ ȁ ȁ ̕ᴑҙ

↕Һ Ҭ ̆ ץ ῏ Ҭ̕ ↕

ȁ ȁ ȁ ȁ ȁ ῏

̕ ֲҺ Ӟ ץ ῒ ҹҺȂ ̆

╠ ῤ ֲ ̆Һ Ҭ Ȃ 
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5-5-2-1  ɻ┼ Ҙ⌐ ָ 

ȁ└  

 Ғ≠ ̂ᴆ  ̃  

 

 27 ̂9 ȁ̃ ̂1 ȁ̃ ᵣ̂ 2 ȁ̃

̂7 ȁ̃ ᵣ̂7 ȁ̃

҈ ᵣ̂1̃ 

֤  19 ̂6 ȁ̃ ̂4 ȁ̃ ᵣ

̂1 ȁ̃ ̂6 ȁ̃ ̂2 ȁ̃ 

 17 ̂5 ȁ̃ ᵣ̂2 ȁ̃

̂2 ȁ̃ ̂5 ȁ̃ ̂2 ȁ̃

̂1̃ 

 18 ̂7 ȁ̃ ̂2 ȁ̃

̂7 ȁ̃ ᵣ̂1 ȁ̃҈ ᵣ̂1  ̃

қ  11 ̂3 ȁ̃ ̂2 ȁ̃҈

ᵣ̂2 ȁ̃ ̂3 ȁ̃ ̂1  ̃

 6 ̂3 ȁ̃ ̂1 ȁ̃

̂1 ȁ̃ ̂1̃ 

ҙ  8 ̂3 ȁ̃ ̂2 ȁ̃

̂2 ȁ̃ ̂1̃ 

ᴑҙ 

Ὲ  26 ̂9 ȁ̃ ̂14̃ ȁ ̂2 ȁ̃

̂1 ȁ̃ 

Ὲ  20 ̂4 ȁ̃׃ ̂1 ȁ̃

̂15̃  

ԋ Ὲ  10 ̂4 ȁ̃ ̂5 ȁ̃ ̂1  ̃

Έᾝ Ὲ  6 ̂3 ȁ̃׃ ̂1 ȁ̃

̂1 ȁ̃ ̂1̃ 

Ὲ  6 ̂4 ȁ̃ ̂1 ȁ̃ ̂1  ̃

Ὲ  4 ̂1 ȁ̃ ̂2 ȁ̃ ̂1  ̃

֤қ ᴍ Ὲ  4 ̂3 ȁ̃ ̂1̃ 

ᾥ Ὲ  4 ̂4̃ 
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Ҭ  

Ҭ  39 ҈ ᵣ̂7 ȁ̃ ̂15̃ ȁ

̂9 ȁ̃ ̂1 ȁ̃ ̂4 ȁ̃

̂1 ȁ̃׃ ̂1̃ 

Ҭ ҉ ҍḤ  32 ̂3 ȁ̃ ̂7 ȁ̃׃

̂7 ȁ̃ ᵣ̂1 ȁ̃ ̂3 ȁ̃

̂6 ȁ̃ ̂3 ȁ̃҈

ᵣ̂1 ȁ̃ ̂1̃ 

Ҭ  14 ̂6̃ȁ ̂2̃ȁ

̂4̃ȁ ̂1̃ȁ҈ ᵣ̂ 1̃ 

Ҭ  12 ̂5 ȁ̃ ̂6 ȁ̃

̂1̃ 

Ҭ ҉  9 ҈ ᵣ̂ 6 ȁ̃ ̂2 ȁ̃

̂1 ȁ̃ 

Ҭ ҍ  9 ҈ ᵣ̂1 ȁ̃ ̂1 ȁ̃

̂3 ȁ̃ ̂2 ȁ̃ ̂1 ȁ̃

̂1̃ 

Ҭ  8 ̂2 ȁ̃ ̂4 ȁ̃

̂2̃ 

Ҭ  4 ᵣ̂ 1 ȁ̃ ̂1 ȁ̃ ̂1 ȁ̃

̂1̃ 

ֲ 

҈  15 ̂4 ȁ̃ ̂4 ȁ̃

̂4 ȁ̃ ̂1 ȁ̃҈ ᵣ̂1 ȁ̃

̂1̃ 

 JX ᴪ  7 ̂7̃ 

Ὲ  4 ̂3 ȁ̃ ̂1̃ 

LG ᴪ  4 ̂3 ȁ̃ ̂1̃ 

ⱴ  3 ̂2 ȁ̃ ̂1̃ 

Ὲ  3 ̂1 ȁ̃ ̂1 ȁ̃ ᵣ̂ 1  ̃

Ҋ ֟ҙ ᴪ  2 ̂2̃ 

ᴪ ׃ 2  ̂1 ȁ̃ ̂1̃ 
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 с ̂6̃ 

Ҭ ҉ ҍḤ  с № ̂3 ȁ̃

̂1 ȁ̃ ̂1 ȁ̃

’̂1̃ 

Ҭ  м ̂1  ̃

Ҭ  м ̂1̃ 

Ҭ ꜚ  м ̂1̃ 

ῌ  м ̂1̃ 

֤қ ᴍ Ὲ  м ̂1̃ 

Ὲ  м ’̂1̃ 

֤  о ̂2 ȁ̃ ᵣ№

̂1̃ 

 м ᾣ ̂1̃ 

֤ ҙ  м ̂1̃ 

ҙ  м ̂1̃ 

 м ⱬҍ ⱬ ̂1  ̃

 м ̂1̃ 

Ὲ  н ̂2̃ 

-҈ ᴪ  м ̂1̃ 

- ֟ҙ ⱬ  м ̂1̃ 

ᴪ  м ̂1̃ 

 

5.5.2.2 ֥  

֟ Ғ≠῍91ᴆ̂ 5-5-2-2̃ Һ̆ Ҭ ̂28̃̕

̂22̃̕ ̂24̃ Ȃ 
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5-5-2-2 ֥ Ҙ⌐  

5-5-2-2̆ ץ ₮̆ ֟ ῏Ғ≠Һ Ҭ

ȁ ȁ ̆ Ҭ Ẓ ̆ᴑҙ

ֲ↕ Ҭ Ȃ 

5-5-2-2  ֥ Ҙ⌐ ָ 

 Ғ≠

̂ᴆ̃ 

 

 

֤  5 ℗◓ ̂1̃ȁ └

̂1̃ȁ └ ̂1̃ȁ

┴ ̂1̃ȁ └

̂1̃ 

ҙ  4 ̂1̃ȁ

̂1̃ȁ ḱ ̂2̃ 

 4 ֲ ̂4̃ 

 2 ̂1̃ȁ Ỳ ╕

̂1̃ 

ᴑҙ 

Ὲ  3 ̂3̃ 

֤қ ᴍ Ὲ  3 ̂2̃ȁ ̂1̃ 
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Ὲ  2 ̂1̃ȁ ̂1̃ 

Ὲ  2 ̂2̃ 

ԋ ᴍ Ὲ  2 ̂2̃ 

Ὲ  2 ̂2̃ 

Ҭ  

Ҭ  5 ̂2̃ȁ ̂1̃ȁ ̂1̃ȁ

̂1̃ 

Ҭ  3 ̂1̃ȁ

̂1̃ȁ ̂1̃ 

ֲ 

ᴋῈ  1 ̂1̃ 

ⱴ  2 ̂2̃ 

ҙ Ὲ  2 ̂1̃ȁ ̂1̃ 

Ὲ  3 ̂2̃ȁ ̂1̃ 

- ᴪ  1 ̂1̃ 

-  1 ̂1̃ 

- Ὲ  1 ̂1̃ 

 1 ̂1̃ 

қ  1 ̂1̃ 

ҕ ֟ ⱬ  1 ̂1̃ 

ᾥ ҀῈ  1 ̂2̃ 

 1 ̂1̃ 

 

5.5.2.3 ֥  

׆ ֟ ̂ 5-5-2-3̃ Ғ̆≠ ῍1125ᴆ Һ̆

Ҭ ̂282̃ȁᴰ ̂306̃ȁỮ ̂126̃ȁ &ᾣ └̂75̃ȁ

LED&OLED̂73̃ȁ & ̂44̃ Ȃ 
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5-5-2-3 ֥ Ҙ⌐  

5-5-2-3̆ ץ ₮ ֲҺ Ҭ ȁỮ ȁᾣ

ᴆȁᴰ ̕Ҭ ҹ ̆ ȁ

ᴰ ȁỮ ȁLED/OLEDȁᾣ └ȁ ȁ ȁ ȁ Ữ ᴆ

̕ᴑҙ ֲ↕Һ Ҭ ȁ ȁLED ̕

ֲ↕Һ Ҭ LED/OLEDȁ Ȃ 

5-5-2-3  ֥ Ҙ⌐ ָ 

 Ғ≠

̂ᴆ̃ 

 

 

 52 ᴰ ̂4̃ȁ Ữ ᴆ

̂2̃ȁ ̂1̃ȁ

̂10̃ ȁᾣᴟ ᴆ̂1̃ȁ Ẽ

̂1̃ȁ ̂14̃ ȁᾣ ᴆ

̂3̃ȁ ̂1̃ȁLED̂3̃ȁ

̂10̃ ȁ ̂1̃ȁ

ᵣ ̂1̃ 

̂ ̃ 49 ̂5̃ȁ ᾣ └

̂17̃ ȁ ᴰ ̂3̃ȁ

̂1̃ȁ ᾣ

̂1̃ȁ ̂2̃ȁOLED

̂9̃ȁ ᾣ ̂3̃ȁ

̂1̃ȁ ᴰ ̂1̃ȁᾣ
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̂1̃ȁ ῗ └ ̂4̃ȁ

̂1̃ 

֤  35 ̂17̃ ȁ ᴆ

̂1̃ȁ ̂1̃ȁ

̂1̃ȁ ᾣ

̂2̃ȁ ̂1̃ȁ

ᴰ ̂3̃ȁOLED̂1̃ȁ

̂1̃ȁᾣ

̂1̃ȁ ̂1̃ȁ

⁞ ̂1̃ȁ ̂1̃ȁ

̂1̃ȁᾣ Ἕ

̂1̃ȁ ᾣ └ ̂1̃ 

 24 ̂17̃ ȁ ̂2̃ȁ

ᴰ ̂1̃ȁ Ữ ᴆ̂1̃ȁ

ֲ ̂1̃ȁ ̂1̃ 

 23 ᾣ ̂1̃ȁ ̂4̃ȁᾣ

῏̂1̃ȁᾣ ᴆ̂2̃ȁ ᾣ └

̂2̃ȁ ᵣ̂1̃ȁ

̂6̃ȁᾣ ̂5̃ȁ ⱬᴰ

̂1̃ 

ҙ  18 ̂2̃ȁ ꜛ

̂4̃ȁ ̂4̃ȁ

̂1̃ȁ ̂1̃ȁ

̂1̃ȁ ̂1̃ȁ

̂2̃ȁOLED̂1̃ȁ

̂1̃ 

қ  18 ̂1̃ȁ ᴰ ̂1̃ȁ

῍ ̂1̃ȁ ᵣ

№ ̂4̃ȁ ̂2̃ȁ

̂2̃ȁ ⱬᴰ ̂1̃ȁ

̂3̃ȁᾣ └ ᴆ̂2̃ȁ ⱴ

̂1̃ 

 14 ̂8̃ȁ ̂1̃ȁ

̂1̃ȁ ̂1̃ȁ ̂3̃ 

қ  12 ᴰ ̂1̃ȁ

̂2̃ȁ ᾣ ̂2̃ȁ ̂1̃ȁ

ᴰ ̂1̃ȁ ᴰ

̂3̃ȁ ̂2̃ 
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ҙ  12 ᾣ ̂10̃ ȁ

̂1̃ȁ ῗ ᴆ̂1̃ 

֤ ҙ  11 ᾣ ̂6̃ȁLED̂1̃ȁ

̂2̃ȁᾣ ̂1̃ȁ

̂1̃ 

 10 ̂6̃ȁ ᴰ

̂2̃ȁ ᴆ̂2̃ 

֤   9 ᴰ ̂2̃ȁ

̂4̃ȁ ̂1̃ȁ

ꜚᴰ ̂1̃ȁOLED̂1̃ 

Ҭ  9 ̂1̃ȁ

̂3̃ȁ ῗ ̂3̃ȁ ᴰ

̂2̃ 

֤  8 Ữ ᴆ̂1̃ȁᾣ Ẓ ̂1̃ȁ

ᴰ ̂2̃ȁLED̂3̃ȁᾣ

̂1̃ 

Ҭ  8 ̂1̃ȁᾣ ̂3̃ȁᾣ

̂1̃ȁ ̂1̃ȁ

̂1̃ȁᾣ ᴰ ̂1̃ 

 6 ᴰ ̂1̃ȁ

̂1̃ȁ ῗᴰ ̂2̃ȁ ᾣ

└ ̂1̃ȁᾣ ᴆ̂1̃ 

 6 ̂2̃ȁ ῗ ᴆ

̂3̃ȁ ̂1̃ 

҉ ֜  6 ᾣ ̂3̃ȁᾣ ᴆ̂1̃ȁ ᾣ

└ ̂1̃ȁᾣ ̂1̃ 

ᴑҙ 

֤қ ᴍ Ὲ  32 ̂22̃ ȁ ̂2̃ȁ

Ḡ ̂1̃ȁ ̂3̃ȁ

̂3̃ȁOLED̂1̃ 

Ὲ  19 ̂11̃ ȁ ̂1̃ȁ

ᴰ ̂2̃ȁ ̂2̃ȁLED

̂3̃ 

Ҭ └ ̂҉ ̃ Ὲ  14 ̂14̃  

Ὲ  10 ᾣ └ ̂2̃ȁᾣ ᴰ ̂1̃ȁ

ᾣ ̂1̃ȁ ᴰ ̂3̃ȁ
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ᾣ ̂1̃ȁᾣ

̂2̃ 

ᾣ Ὲ  10 LED̂1̃ȁ ̂6̃ȁ

̂1̃ȁ ̂2̃ 

Ὲ  8 ̂5̃ȁOLED̂1̃ȁLED

̂1̃ȁ ̂1̃ 

҉ Ҭ Ὲ  8 ̂5̃ȁᾣ ̂1̃ȁ

ᾣ ̂1̃ȁ Ữ ᴆ̂1̃ 

Ӝ ҙ֟ Ὲ  7 ̂7̃ 

ԋ ᴍ Ὲ  7 ̂4̃ȁ ᵣ ̂2̃ȁ

̂1̃ 

ⱬ ᾣ  7 ̂6̃ȁ ̂1̃ 

҉ Ḥ Ὲ  2 ⱴ ̂2̃ 

Ҭ &ῒ  

Ҭ  41 ̂34̃ ȁ ̂1̃ȁ

̂1̃ȁ ᴰ ̂1̃ȁ

Ữ ᴆ̂3̃ȁ ̂1̃ 

Ҭ ҉ ҍḤ  35 ̂18̃ ȁ ̂2̃ȁ

̂2̃ȁ ῗᾣ

̂1̃ȁ ̂1̃ȁ ᴰ

̂4̃ȁ ̂1̃ȁ

̂1̃ȁ ῗ ֟ ᴆ̂1̃ȁ Ữ

ᴆ̂1̃ȁᾣ ̂1̃ȁ ᴰ

̂1̃ȁ

̂1̃ 

Ҭ  27 ᴰ ̂2̃ȁ ̂4̃ȁ

ᴰ ̂1̃ȁ ̂1̃ȁ

ᴰ ̂1̃ȁ ̂1̃ȁ

̂4̃ȁ ̂1̃ȁ

̂1̃ȁ Ḥ ̂1̃ȁȁ

̂1̃ȁ ̂1̃ȁᾣ ᴰ

̂1̃ȁᾣ ̂6̃ȁ ῗ

└ ̂1̃ 

Ҭ  11 ̂3̃ȁ ᴰ

̂2̃ȁ ̂1̃ȁ

̂1̃ȁ ᾣ ̂3̃ȁ

̂1̃ 
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Ҭ ҍ ᴏ  16 ̂6̃ȁ ̂1̃ȁ

ᴰ ̂1̃ȁ ῗ

̂1̃ȁ Ữ ᴆ̂1̃ȁ Ῑ

̂2̃ȁ ̂1̃ȁLED̂1̃ȁ

̂1̃ȁ ᴆ̂1̃ 

Ҭ ᵣ  8 ̂1̃ȁᾣ ̂1̃ȁ

ᾣ Ḥ̂2̃ȁ ᾣ ̂2̃ȁLED

̂1̃ȁ ̂1̃ 

Ҭ  4 ֲ ̂1̃ȁ ̂1̃ȁ

̂1̃ȁ ̂1̃ 

Ҭ ᾢ  3 ̂3̃ 

Ҭ ҍ  1 ̂1̃ 

Ҭ Ὲ ҈  9 ̂5̃ȁ ῗ̂2̃ȁᾣ

̂1̃ȁ ̂1̃ 

ֲ 

҈  35 ̂27̃ ȁLED̂4̃ȁᾣ

└ ̂3̃ȁ ̂1̃ 

ҙ Ὲ  23 ̂17̃ȁOLED̂1̃ȁᾣ

̂1̃ȁ ⱬᴰ ̂1̃ȁ ᴰ

̂1̃ȁ ̂2̃  

ῌ ֒ 11 ԍ ̂1̃ȁ

̂4̃ȁᾣ ̂4̃ȁ

̂1̃ Ḥ ̂1̃  

- ᾣ Ὲ  6 ̂6̃ 

 ‼ ᴍ Ὲ  4 ̂1̃ȁ ̂2̃ȁ

̂1̃ 

- Ὲ  3 ̂2̃ȁ ᾣ ̂1̃ 

-  2 ̂2̃ 

Ὲ  2 ̂1̃ȁ ̂1̃ 

ҊῈ  2 ̂2̃ 

Ὲ  2 ̂2̃ 

ᵬῈ  2 ̂1̃ȁ ̂1̃ 

ῌ ≠ Ὲ  2 OLED̂2̃ 
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5.5.2.4 ֥  

׆ ֟ ̂ 5-5-2-4̃ Ғ̆≠ ῍97ᴆ Һ̆

Ҭ ⱴ ῏֟ ̂39̃ȁ ̂15̃̃ Ȃ 

 

5-5-2-4 ֥ Ҙ⌐  

֟ Һ № ⱴ ῏֟ ȁ ȁᴰ ȁ

Ȃ 5-5-2-4̆ ץ ₮ ֟ Ғ≠ Һ

ᴑҙҹҺ̆ץ ғ № Ҭ ⱴ ῏ ֟ Ȃ 

5-5-2-4  ֥ Ҙ⌐ ָ 

 Ғ≠

̂ᴆ̃ 

 

 

 1 ῀ ̂1̃ 

ᴑҙ 

Ὲ  17 ̂3̃ȁⱴ ̂3̃ȁⱴ

̂4̃ȁⱴ ̂2̃ȁⱴ ̂1̃ȁ

ⱴ ̂2̃ȁ ̂2̃ 

҉ & & Ḥ Ὲ  12 ⱴ ̂4̃ȁ ̂1̃ȁⱴ

̂2̃ȁⱴ ̂1̃ȁ 1̃ȁ̂ת
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ⱴ ̂1̃ȁⱴ ̂1̃ȁ ת

̂1̃ 

ᾥ Ὲ  3 ֟ ̂3̃ 

ᾣ Ὲ  2 ᾣᴟ ̂1̃ȁ ̂1̃ 

Ὲ  2 ̂2̃ 

Ὲ  1 ᾣ  

Ҭ  

Ҭ  2 ̂1̃ȁ ̂1̃ 

Ҭ ҉ ᾣ  1 ᾣ ̂1̃ 

 

5.6 Ὰ ỉ ᶳ  

5.6.1 ♅Ὰ ṷ  

Ὲ ╠῍ 146ᴆ ῏Ғ≠̆ Ғ≠

83ᴆ̆ Ғ≠ 52ᴆȁ Ғ≠ 11ᴆȂῒҬҍҬ

῍ Ғ≠῍ 79 ᴆ̂ 5-6-1-1̃  

׆ 5-6-1-2 ץ ₮̆ Ὲ ҍҬ

῍ Ғ≠Ҭ └ץ̆ Ғ≠ҹҺ̆ ╠῍ 57ᴆҒ≠̆

῍ Ғ≠ 72.2%̆Һ ȁ ȁ

῏ ̕ Ғ≠ Һ ȁ ᴰ ȁ

Ȃ Ὲ Һ Ғ≠Һ

֟ ̆ᶛ ȁ ӥȁ ȁ Ȃ 

 

5-6-1-1 ῎ Ҙ⌐  שׂ
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5-6-1-2  ῎ ⅎ Ҙ⌐ ‟ 

 

5.6.2 О ♅Ὰ ṷ  

Ὲ ╠῍ 31ᴆ Ғ≠̆ 12ᴆȂ

ῒҬҍҬ ҍ ᵬ ῍4ᴆ Һ̆

ᵣ└ Ȃ 5-6-2-1 ₮ԅ҉ Ғ≠ ֲ̂ ԍ ̃ Ғ≠

№ ’Ȃ ץ ₮ Ὲ 2013 Ғ≠ ̆ Ғ≠

Ȃ 

׆ 5-6-2-2 ץ ₮̆ Ὲ ҍҬ

ҍ ῍ Ғ≠Һ ᵣ└ Ȃ Ὲ

Һ Ғ≠Һ Ӟ̆ Ғ≠

ȁ ȁ Ȃ 
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5-6-2-1 ῎ Ҙ⌐  שׂ

 

5-6-2-2  ῎ ⅎ Ҙ⌐ ‟ 

 

5.6.3 ‒ Ẕ к ♅Ὰ ṷ  

҉ Ὲ ╠῍ 32ᴆ ῏Ғ≠̆

Ғ≠31ᴆ̆ Ғ≠1ᴆȂ Ғ≠16ᴆ̆ Ғ≠2ᴆȂ 5-6-3-1






















































































