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ȳ›ṕ 

֯ ϡװЏ Ễ∟ȲЄ ᾼ ϩ ӣȳṿӣӰᾒ Ɫ ẃ

ȲϢ ֯ Џ ϱ Ϣϩ כ ȳꜙᴟᴞ о

Ȳ ứϠϢ ѝὙ ϱ Ṝ ᾼ ṭ Ȳ֝ Ӧ

ȳ׀ ѠהҠ ю֪щ ȳ ֪ Ἤ Ӣ ϩ ѽᾼ ȷ

Ϡ ѠהᾼḂ ҵȲЄ ᾼ ϩ ӣϷ ϠӖ ֯Ӣ♄ϱᾼ―

ᵓἤȲ ϴ ȳ ȳ ȳ♃ᴪ ȳ ᾌ ȳ њ Ự

₇Ȳ Ṝ ᾼ ϩИ ѿќ ȳ ϢϚщӢ♄Ἤ ᾼ ȴ 

֝ ֯ Э 5G ȳ Ṟ ȳ ₇ ҏ ϯȲ ϩ

ᾼ Ḗ Ӈ ד ҒȲᵀȲ ẃ ẃᴞὑщ ȳ ȳ ȳ

ϩȳы Ȳ֯ ϱӼ И ѿ∂ Ȳѹ

ӐϷכ ᾬ с ᴖ сד Ȳ ПҵȲщױ ᾼ ᾬ

ד  Ȳ ṿѿ Ɫѻᾼ ϩẃ Ϸ ỰЛϯȲ֪ױ

Ϡ ɦ ɧҵȲ֝ ֯Ẕ ȳ ӣϱ ᴩɦ ☼ɧכⱢ

Э֢ ֯ ╜ ϱ њᾼ ȴ 

Ӧὑ֯ҙ ᶾ ϱᾼּט цаԈ ᾛ ӣȲṿ ẁ

ᶶ Ȳ Ϡ ₇Л ҏ ҵȲ ғ цע Ɫ ֣ᾼ

₇ ẃ Ȳ ғὑҙ ғ аԈ֯ ϱᾼ ḔȴЛҬ

╥ ẁ ϱᾼắ Ȳ› ᴩᾼ☼ד о њ ҉ ȲѻӉ

ᶶ ҉ ȳҠϚ ֵ҉ ᾼ ӣ Ӽ╥о֥ᾬҙ ғ аԈᾼ

ȷױҵȲ֯ ϫ ẃѿד ќ═Ɫ ֣ᾼ 5Gȳ ȳ

ȳ Ṟȳ Мї МЄ₤ ӣ Ḗ Ȳ ῁ а

ԈБ ᾎ Ṝ ғ ₇ᾼ ḖȷҒϱԓ Ở

Ὅ ȲⱢϠ ю Ȳ с Ȳ ẞ Ȳ

ѿϱ Ṝѿ ӱғ аԈ֯ ϩ֯ ȳ М᷊ ‍

ᾼṔᴥȴ 
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Ϛȳо֥ᾬҙ о῁ɎSiCɏȳ о ɎGaNɏғ аԈЮ  

ҙ ѿ῁ ⱢḊ Ȳ╥ ЭЄ иғ аԈἬ ӣᾼḊ

Ȳᴖо֥ᾬҙ аԈѻ ѿ IIIȳV ѿ ֥Ѡה ⱢḊ ȲẔ

Мѿ GaAsȳInPȳ о῁ɎSiCɏȳ о ɎGaNɏⱢ҅ῶɎṓ 1ȳ

2ɏȲо֥ᾬҙ аԈҠ ӣ֯Ḇ ᾼ ғ аԈѿц

аԈ Ȳꜙᴟ֯ Ṷӣ ϱӼắ ӭȲϷ֪ױо֥ᾬҙ ֯

Ὼ ғ ȳֹו ȳֹו ȳ ᵂᾼ ₇ Ḗϯ ắ ȲẔ

МȲ о῁ɎSiCɏȳ о ɎGaNɏо֥ᾬҙ ֯ ҏғ ϱѩ

GaAsȳInPדѩḆ Ȳ֪֯ױῺ ᾼ Ṟȳ5Gȳ Мї Мד

Ẕֻכ ӣȲ Ɫ ӑẃԓ ᾼ ᶾ Ȳ

ᴖᶺ ╜Ἀ֯ ד2021 5ѣ 21ѡ ҏɦҒ ҙ › цϢИӁשׁדּ

ᶝɧ 1Ȳ ֯ оҙ › ϱשׁדּ ɦо֥ᾬҙ

ɧɎ2022~2025דɏȲᴭ ҙ ϱϯ Ȳ о῁ɎSiCɏ

ȳ8֡ SiC ᴞѻȲṳ ứ ғ аԈ ӣɎ Ṟɏȳ ȳ

аԈ ӣ Ɏ5G/6Gɏȳᵅ ╦Ȳ Ϡ сᶺ ֯ԓ

֮ᴯȲϷ ’ ӑẃ аԈ ᶾ ȴ 

Ϡ╜ἈⱢѻᾼо֥ᾬҙ ҵȲӐװиέ ᵫᶦ

иέо֥ᾬҙ ғ аԈᶾ ȲɔϚ ԓ ᾨ῏и

Ӂ Ȳѿц֢ ֯о֥ᾬҙ ғ аԈ֯Ẕᶾ ᵓϱӁᶝ ⇔Ȳ

֝ Ӧ ї ᵓᾼиέȲ᷄ҏ ᾼѻ ᾨ῏Ȳṳ ẁ

о῁ɎSiCɏȳ о ɎGaNɏғ аԈד П ᵓᶾ ᵓӁ

ᶝ∂ ᵫȲѿ Ϡ ֢ ѿцᶺ ӣ ḖȲ

ᴖ о֥ᾬҙ ғ аԈד ᶾ ᴩׁש Ѡ֣ ứȳ ᶾ

∂ Ȳ ẁד ᾨ Ӂᶝ ᾓ ӑẃׁשṅѠ֣∂ П

ᴕȲѿ Ɫӑẃү Ϥо֥ᾬҙ GaNȳSiCғ аԈ

                                                      
1
 ,έ - έ̢  

https://www.ey.gov.tw/Page/5A8A0CB5B41DA11E/6bbd5511-ca28-4133-b7f1-0467d37f6e8a 

https://www.ey.gov.tw/Page/5A8A0CB5B41DA11E/6bbd5511-ca28-4133-b7f1-0467d37f6e8a
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Ɫ ᴕȴ 

о ȳ̈͂ о ғ аԈȲẔѻ ╥ɦ ɎWide Band Gap, 

WBGɏɧȲἬ ɎEnergy gapɏ…ӣẃׁשṅ І ᾼ Ȳῶӱ

ɦϚ ᾼ ɧȲ ᵛ Ϛ ҙ ɦ ẞ Ἤ ᾼ ᵅ

ɧȲ ҅ῶ Ἥắ ᾼ ӣȲ ҙ Ḋ ᾼ

Ɏ̈͂SiɏדѩȲSi ὑᵅ Ḋ Ȳ Ɫ 1.12 eVế 1.43eVȲᴖ SiC

ế GaNᾼ Ȳ ẞ 3.2eVȳ3.4eVȲҠ ӣ֯Ḇ ᾼ ғ

аԈɎPowerɏѿц аԈɎRFɏ ȲẂֽ 5Gế Ṟ

ȲⱢғ ế ӣ ẃ ᾼἤ ȴ 

о῁ȳ о ғ аԈ֯М Є ậ֤Ɫɦ Ϯ҅ҙ ɧɎ

1ɏȲѻ ╥ⱢϠ Ϛ҅ҙ ȳ ϡ҅ҙ иȲ Ϛ҅ҙ

Ḋ ╥ɦ῁ɎSiɏɧȳɦ ɎGeɏɧȲ ϡ҅ҙ ╥ɦ о ɎGaAsɏɧ

ếɦ о ɎInPɏɧȲ Ϯ҅ҙ ѻ☼Ḋ Ɫɦ о῁ɎSiCɏɧế

ɦ о ɎGaNɏɧȷ ᴖᶺ ꜜ Ɫ ϚȲ ɦо

֥ᾬҙ ɧἨɦ ҙ ɧȴ 

 

1ȸ Ϛ҅~ Ϯ҅ҙ ◕ 2
 

                                                      
2
ᶾדּ  Ȳ Ϯ҅ҙ ẞἉּמШ ȹ4 הּ GaNȳSiC Ϛ ᶾ Ȳ2021/09/22Ȳ

https://technews.tw/2021/09/22/wide-band-gap-gan-sic/ȴ 

https://technews.tw/2021/09/22/wide-band-gap-gan-sic/
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ҙ ѷ҅ ẃ Ɏֽ 2ɏȲ Ϛ҅ҙ ᾼ῁╥ ӣ

ѹ ϵᾼḊ Ȳ Ϸ כ Ȳᵀ╥ ἤϱЛ ȲϷЛֹו

Ɏ ɏ ȲἬѿЛ ֥ ғ аԈȷ ϡ҅ҙ ⁄ѿ о ⱢѻȲ

֪Ɫᶾ ϱד Ȳ ᵂ ᾼаԈȲᵀ ╥Лֹו ȷ

ᴖῺ ᾼ Ϯ҅ҙ о῁ GaNȳSiCḊ ἭắḆ ғ ȳ

Ɏֽ ᴏᾌɏȲᴖѹ צ Ṿᾼ ἤ Ȳ֪ױҠ֯ ӣ

Є ṝњȲẂֽ ֮үȳ Ṟȳᵅ ╦ȳы Ȳ֪ᴖі

 5Gȳ Ṟ ᾼ ȴ 

 

2ȸҙ ѷ҅ 3
 

ᵑ ӣẃ Ɏֽ 3ɏȲӦὑ GaNȳSiCֹוắ ҏғ

ᾼḊ ἤЛ֝Ȳ֯ ӣӀ ϷצἬ ȲϚ ẃ Ȳֹו ֯ 900V

ѿϱᾼ ₇ ӣSiCȳֹו ֯ 900Vѿϯᾼ ₇ ӣGaNȴẔМȲSiC 

                                                      
3
 ỂґȲ Ἦ ᵌᵗ -ү Ὸ 3҅ҙ ḹ Ȳ2021/10/02Ȳ

https://www.mirrormedia.mg/story/20210922ind001/ȴ 

https://www.mirrormedia.mg/story/20210922ind001/
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ᾼ ӣ ╥ Ṟȳ҉ ȲGaN ᾼ ӣ Ϡ

Б כ ᾼ LED ᶶ҉ПҵȲ⁄╥֯ ἤ ȲẔװ╥ 5G

╦ ȷ ѿ ὰᶾ ẃכȲGaN ὰӢ Ӑכ Ȳ֪ױ GaN

аԈ ╥ѿ῁Ɫ ὰȲӭ›Ӏ ϱᾼ GaNғ аԈѿ GaN-on-SiɎ῁

о ɏѿц GaN-on-SiCɎ о῁ о ɏẒ ᴩ Ȳ

ᶾ ѻ ֯ ю њϱȲẂּֽר דּ ɎCreeɏȳII -VI ц

ớҙ ɎROHMɏȴ 

SiCẔ ѩ Si Ḇנ ѷȲЄּפὑ כ֥֯ד1890 Ӱᾼ М

כ֥ SiCᾼѠᾎȲSiC ᾼӣנ ╥ Ȳ ∟ ӣὑ Іа

ԈМȲGaN⁄╥֯נ ―ד1993 Ở ӣὑ LED ȲGaNᾼ ứ

ἤ Ȳד ὑ Si ᶴֹוḆ ᾼ ⇔ Ȳ ꜜế ꜜ

נ Б ẞ GaNȳSiCד ὑ SiḊ ᾼ Ȳᵀ╥֯ғ

аԈ Лц Si ᾼ ц⇔Ȳѻ ╥֪Ɫ ὗ ȳ ṏ

ᵅ Ӑכ ᾼ֕ Ȳ ӣ ắẞֻכȲ֯ ᶾצ ϯϷ

ѿЄ Ӣ ȷẂֽȲѿ֝ 6֡ᾼ ᴖṕȲSiCᾼ Єּפ╥ Si

ᾼ 50 Ȳᴖ GaNѩ SiCḆⱢ Ȳ GaN ֯ ғ֮כ Si

ὰϱ ‍ὔṶȲ֪ⱢẒ῏ᾼ ד 17%Ȳ … ᾼ ᵑḆ

╥Єὑ 50%Ȳ ֽᴶכ  ₇ ᾼ GaN ֯ Si ὰϱȲṳ Њ

ẔЮ ϩȲЬ╥╥ϚЄ╚ 4Ȳ֪דֵױẃҬ╥֯Њ в ẞ

ӣȴ 

ӦױҠṓȲӭ› GaNȳSiCҙ аԈᶾ ᾼ ֪֯ὑ

ᵺ ₇ṏ Л Ȳ ᾎὍ Ӣ ѿ ᵅכӐȷѿ SiCẃ ȲSiC

╥ѷꜜϱ ⇔ ֤ Ϯᾼᾬ ȲЛ ẓצ ⇔ᾼ Ȳ ἤȳᵅ

ἤϷṿ Ẕ ‹ҒЏ Мὔі Ḋ ᾼ ἤ ᴖ֯Ḋ

ῶ ϯῶ Ȳѹ Ӣ Ɫ ᾼῶ Ṹῶ Ȳ

                                                      
4
DIGITIMESȲ Ϯ҅ҙ ᾼ ≈Ȳ2020/04/08Ȳ

https://www.digitimes.com.tw/col/article.asp?id=1183&cf=ai1ȴ 

https://www.digitimes.com.tw/col/article.asp?id=1183&cf=ai1
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ҒЏ ⇔5Ȳᴖ SiC ῁ ѱ ᴿȲ֝ד ὰŸ

ŸIC Ÿ Ÿ⅔ Ḕ ȲИ ӢҏϚ ѱȲẔМϭѿɦ

₇ ɧ аԈἤ −ЄȲ֪ ֯ױ Єғ ế аԈ Ȳ

Л ᾿ ֯ SiC ὰϱ ᵂаԈȲᴖӇ ֯ ὰϱ ҵḛ Ϛ

₇ ᾼ Ḋ Ȳṳ֯ ϱ ֢ аԈȲ и ֯

1,500ѿϱᾼ ϯᶙ6כȲ֪ ӐכSiCаԈױ ᾼϚЄ ֪ ╥SiC

ὰ ᵺ ȴ 

ד ПϯȲGaNϷצЛЊ╚ Ȳѻ Ϸ╥כӐ Ȳ ѿ Ȳắ

ὑḊ Ӑṝᾼ ἤȲ Ḋ ὰӢכ Ȳ ὔ Ӣ

Лп ᴖ Ɏwarpageɏפ ѱȲЄ ṏ Ȳᵛ― Ϡכ о

ὰȲכӐϷ 2000̡ аȲѩϚר3000ּ ῁ ὰɎ 35̡ ר55ּ

аɏ ϱ ֵ7Ȳ֪ױҏὑכӐᴕ Ȳӭ› ᾼѠᾎ╥ о

 ֯῁Пϱᾼ῁ о ɎGaN on SiɏѠהȲ ẞ о

ᾼ₇ ṾᾼѠᾎ╥ о῁ о ɎGaN on SiCɏȲѿ

ᾼѠהӢ ֯ о῁ᾼ ὰϱȲT Ь╥כӐ цḊ ѿậ ȴ 

ẃכȲSiCц GaNЛ Ḋ ậ ȳ ȳ כ ȳаԈ

ц ᵂϱ ╚Єᾼ−צ Ȳ Ẓ о֥ᾬҙ аԈᾼ ῁

ҙ аԈ ᾼ ҏ Ȳ ᶮМ ҒϠЛюᾼכӐȲ Ϸ╥о

֥ᾬҙ аԈỮӑ цоᾼ ֪Ȳᵀ  5Gȳ Ṟᾼ Ḗ═

Ȳ ẃ ֵ ᷾Ϥ ȲҠ ֯ Ḗ ϯᶶ ᾼ

Ȳ ᵅ  Ӑȴכ

                                                      
5
ᴯ ҅Ȳɚ ɛ 3 ҙ ╚ ȳ ֯ ȹ5Є ᵃϚכװȲ2022/01/03Ȳ

https://tw.news.yahoo.com/news/%E5%9C%96%E8%A7%A3-%E6%80%8E%E9%BA%BC%E6%89%93%
E9%80%A0-%E9%A1%86%E7%AC%AC3%E9%A1%9E%E5%8D%8A%E5%B0%8E%E9%AB%94%E6%99%
B6%E7%89%87-%E4%B8%8A%E4%B8%AD%E4%B8%8B%E6%B8%B8%E7%94%A2%E6%A5%AD%E9%8
F%88-5%E5%A4%A7%E8%A3%BD%E7%A8%8B%E5%B8%B6%E4%BD%A0-101122036.htmlȴ 
6
 EETimeȲSiC ṅ ֯ ȹȲ2021/08/09Ȳ

https://www.eettaiwan.com/20210809nt61-what-is-the-difficulty-of-sicwafer-manufacturing/ȴ 
7
֝ 5ȴ 

https://tw.news.yahoo.com/news/%E5%9C%96%E8%A7%A3-%E6%80%8E%E9%BA%BC%E6%89%93%E9%80%A0-%E9%A1%86%E7%AC%AC3%E9%A1%9E%E5%8D%8A%E5%B0%8E%E9%AB%94%E6%99%B6%E7%89%87-%E4%B8%8A%E4%B8%AD%E4%B8%8B%E6%B8%B8%E7%94%A2%E6%A5%AD%E9%8F%88-5%E5%A4%A7%E8%A3%BD%E7%A8%8B%E5%B8%B6%E4%BD%A0-101122036.html
https://tw.news.yahoo.com/news/%E5%9C%96%E8%A7%A3-%E6%80%8E%E9%BA%BC%E6%89%93%E9%80%A0-%E9%A1%86%E7%AC%AC3%E9%A1%9E%E5%8D%8A%E5%B0%8E%E9%AB%94%E6%99%B6%E7%89%87-%E4%B8%8A%E4%B8%AD%E4%B8%8B%E6%B8%B8%E7%94%A2%E6%A5%AD%E9%8F%88-5%E5%A4%A7%E8%A3%BD%E7%A8%8B%E5%B8%B6%E4%BD%A0-101122036.html
https://tw.news.yahoo.com/news/%E5%9C%96%E8%A7%A3-%E6%80%8E%E9%BA%BC%E6%89%93%E9%80%A0-%E9%A1%86%E7%AC%AC3%E9%A1%9E%E5%8D%8A%E5%B0%8E%E9%AB%94%E6%99%B6%E7%89%87-%E4%B8%8A%E4%B8%AD%E4%B8%8B%E6%B8%B8%E7%94%A2%E6%A5%AD%E9%8F%88-5%E5%A4%A7%E8%A3%BD%E7%A8%8B%E5%B8%B6%E4%BD%A0-101122036.html
https://tw.news.yahoo.com/news/%E5%9C%96%E8%A7%A3-%E6%80%8E%E9%BA%BC%E6%89%93%E9%80%A0-%E9%A1%86%E7%AC%AC3%E9%A1%9E%E5%8D%8A%E5%B0%8E%E9%AB%94%E6%99%B6%E7%89%87-%E4%B8%8A%E4%B8%AD%E4%B8%8B%E6%B8%B8%E7%94%A2%E6%A5%AD%E9%8F%88-5%E5%A4%A7%E8%A3%BD%E7%A8%8B%E5%B8%B6%E4%BD%A0-101122036.html
https://www.eettaiwan.com/20210809nt61-what-is-the-difficulty-of-sicwafer-manufacturing/
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3ȸSiCế GaN ὰ ӣӱ 8
 

∟ ᾼṔ⇔ẃכȲ ẞᶙԓ₣᾿иЏᾼ Ȳ╥Ԉ

ᾼ╚ Ȳᶺ ֯Мϯ ᾼ IC ȳ ȳ⅔ ◕Ȳ צ

ᾼῈ ȲẂֽү ╥ ậ῁ о ᶾ Ȳ о ғ

IC ɎNavitasɏ҅ЏȲѿ צ Ѡה Ӏ ȲЄ сᶺ

֯о֥ᾬҙ ᾼӑẃ ᾨϩȲ֯ о֥ᾬҙװ аԈṔ

МȲᶺ ЬҜצ ֵ ȴ 

ϡȳGaNȳSiC ᾓ 

                                                      
8
֝ 3ȴ 



8 

֯ Ṟȳ5G ᶾ ȳ ḖȲѿц֢ ╜ ᾼẛ ϯȲ

ᾼ GaNȳSiCғ ҙ Ӏ Ȳ֯נҟדɎ2021דɏּט 10

аȲרּ Omdiaɞ2020ד SiCế GaNғ ҙ ᵫɟȲԓ SiC

ế GaNғ ҙ ᾼ ϤȲן ẞ Ӏד2029 50 רּ

аȴױҵȲׁשṅ Allied Market Research╓ҏȲԏ╥ѿ GaNⱢḊ

ᾼ ϩаԈȲӀ ‹ד Ͼ аПרּ Ȳכ ẞ 2020

ᾼϱד Ḇדаȷ2027רּ ẃẞ 10 аȷѿרּ о֥ᾬҙ Ӏ

ẃכȲᴷ ד2024 530 דаȲרּ  כ֥ 7.3%Ȳ

ὑ῁ ҙ ᾼ 2.5%
9ȴ 

 

4ȸԓ GaNȳSiCғ ҙ Ӏ Ϥן Ɏ2018-2029ɏ10
 

ԓ о֥ᾬҙ иέȲẔМӀ שׁ Yole 

Développementᾼ ӱȲSiCғ аԈ ᴷẞ Ȳԓד2025 Ӏ

Ҡ 25.62 דаȲרּ  כ֥  30%Ȳ Єᾼ ӣ֯

Ṟ ȳ ȳ҉ Ȳѿцы ׀ ӣȷҫҵȲ

                                                      
9
Џ ᶾ ѣґ 353 ד2021 07ѣ Ȳ о֥ᾬҙ ᾼ ῏ Ȳ2021/07/15Ȳ

https://www.itri.org.tw/ListStyle.aspx?DisplayStyle=18_content&SiteID=1&MmmID=10364520260610
75714&MGID=1126711705067674277ȴ 
10
ᶾדּ ⅍ȲGaNế SiCғ ҙ Ӏ ֯ טּד2021 10 аȲ2020/07Ȳרּ

https://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=16797ȴ 

https://www.itri.org.tw/ListStyle.aspx?DisplayStyle=18_content&SiteID=1&MmmID=1036452026061075714&MGID=1126711705067674277
https://www.itri.org.tw/ListStyle.aspx?DisplayStyle=18_content&SiteID=1&MmmID=1036452026061075714&MGID=1126711705067674277
https://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=16797
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Ӏ שׁ IHS ᴷȲ2027דԓ GaNӀ 45 רּ

аȲכ ѻ Ҕᵶғ ế Ӏ Ȳӭ› GaNғ аԈ Єᾼ

ӣ֯њ ȳ ᶶ҉ ȳ ӣȲṳ ᴷ ḦṞ∟ד2023 ӣѩ

ᶶ сȲ ṓ￼∟ ЄᾼӀ ȴ 

 

5ȸSiC ғ аԈ 2019~2025 Ӏ ᴷ11
 

 

6ȸԓ  GaN Ӏ ᴷ12
 

ϱҠѿ ẞ֢ ֯ ᾼ о֥ᾬҙ ᶾ ȲẔ
                                                      
11
℅ Ȳ ֣ү ϯϚ ЍȲ Ϯ҅ҙ Ἐῖ ԏȲ2021/09/22Ȳ

https://finance.technews.tw/2021/09/22/third-generation-semiconductor-stocks/ȴ 
12
֝ 8ȴ 

https://finance.technews.tw/2021/09/22/third-generation-semiconductor-stocks/


10 

Мϭѻ ѿ GaNȳSiCḊ ⱢѻȲ Ϡᾨậ֯ᶾ ếӀ ԒҵȲᶾ

ӁᶝϷ╥֢ ᾼϚ ȲꜙᴟϷ╥ ᾼ ӭȲѿ

ϯ Ɫ֢ GaNȳSiC ᾓ ᴩЮ ȸ 

ɎϚɏ ּר  

רּ Ɫׁשṅ ҙ ᾼԒ ПϚȲ רּ֤῀ֵ Є

еҨ Ԓ᷾ϤϢϩ ᴩ ҙ רṅȲẂֽȲּשׁ Є

דּ Ɏ ֤ CreeȲ∟Ḇ֤ⱢWolfspeedɏԓ SiC ֤ ϚȲӀ

Ҝ Ȳכ6 ⱢҠ ᶶ כ 8֡ ȷּד ᾼ ЛѦ

╥ẁ ȲϷ ϯ ғ аԈ Ȳṳѹ ֥ᵂȲӭ›

еҨБ רּ ׄ ҙרּ ɎON Semiconductorɏȳ ☺

ɎInfineonɏȲѿц ᾎҙ ɎSTɏ Є SiC ẁ ẦứȲ

֯ғ аԈѠ Ϸ᾿ ᶾɎDelphi Technologies PLCɏדּ

ABB Ṷ Ԛ֝ ḦṞ о῁ɎSiCɏ Ԉ ֥ᵂȲ Ṕ

Ϛ҅ ḦṞӀ ȴ 
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7ȸּר ʟGaNȳSiCғ ҙ ẁ 13
 

                                                      
13
ᴯ ҅Ȳ 3 ҙ Лẞ 1%ҙ ȲⱢᴶЄ ҝṜԓϩ ᾨȹϚѝכ ֢ Ӂᶝȳ



12 

Ѡ Ȳ›ּר ђ ὑ ד2011 6ѣ 24ѡ ӻɦ

רּ’ ֯Ԓ ᾼ Ԓ֮ᴯ ᵫɎReport Ensuring American 

Leadership in Advanced ManufacturingɏɧȲ ҔᵶϠ ֯ԓ כ

Ӵ45 ṅשׁ Ȳѿ ṅשׁ ꜜᶾ П Ȳ

ϫד ᷾ 10 аȲẔМרּ ҙ ϩаԈד П

ṅשׁ ὑ ד2014 1ѣכӴɦϯѷ҅ ϩ І ṅשׁ ɧ 

ɎNext Generation Power Electronics National Manufacturing Innovation 

InstituteɏȲӐ ’ӑẃХרּד ֯ ҙ

ὑѷꜜ Ԓ֮ᴯȲ֝ Ἤצ AMP2.0ד ∂ ц ᴩᾭᾓҠ

Ӫ Ӂ ᵫ14ȷᴖ ԉּר ├ ϷΩӁ ╜Ἀ 65 Ṟ

ԓ Ɫ ṞȲϭ ứ ЭדɎ2021דɏ ỞȲἬצ

Ṟ ᾼϡ о Ὅ ᵅὑ 95ᵌ/еṭ ȲҠ ṞҒ ц

ᵗϩ SiCғ аԈӀ Ȳ2030 ד ╥ ȴ 

Ɏϡɏ ☺  

ԓ Ԓᾼҙ ẁ ᾎҙ ɎSTɏ Ẇ ֥ Ϛ

Ḕ Є SiC Ȳן ẕ о Ɏ̈͂SiCɏ Norstel AB

ɎɦNorstelɧɏ55%ῖ ȲҠ֯ԓ ắ ᾼ ᾓϯ ạ и SiCа

Ԉᾼ ẁ Ȳ ᾎҙ ΩӁϠ MACOM֥ᵂׁש ɎRFɏ

GaN ₇Ȳԍ с῁ о ѿќ 5G∂ Ȳѻ ╥֪Ɫ῁

о ẁ Ṝ 5GἬ ᾼ RFἤ ȳ ế ӣכӐ Ȳ

ѿטּױ ѿ Ṝ 5G ∂ ᾼ ȷױҵȲԓ ғ ҙ

ɎInfineonɏ Б Ở ן ᾎҙ ȲֽὨןװױ

ғȲכ Ϛ Ɫכ ☺ҙ ҽ ȴ 

                                                                                                                                                        
ү טּ Ȳ2022/01/03Ȳ

https://www.bnext.com.tw/article/67040/wide-bandage-semiconductorȴ 
14
╜ᶾדּ Ȳ ϯᶺ о ϯѷ҅ ϩаԈП€ Ȳ2015/06/30Ȳ

https://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=16797ȴ 

https://www.bnext.com.tw/article/67040/wide-bandage-semiconductor
https://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=16797
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8ȸ ☺ȳМ Є ʟGaNȳSiCғ ҙ ẁ 15
 

ɎϮɏ М Є  

М Є ֪Ὼרּ֪ד цẔ֝ ѿҙ ц ѱ ạ

ҏЀȲ ạҙ ᴞѻо ȲⱢϠ Ḗ Ѡ Ȳ о Ɏ̈͂SiCɏ

о ɎGaNɏ Ɫɦ Ϯ҅ҙ ɧȲԝϤɪϫҳХ שׁ

Ɏ2021-2025ד ɏɫȲ֯ ד2020 10ѣ ҏד ᶾ ᷾

ᾃּפ 10ԑϢӖ ȲϩḖ Ϯ҅ҙ ᶙԓᴞѻ ϩȲᶦ

᷁ױ Ȳ≡ ᾿ Ɫ ῏ȲẔ Ɫ╥Ҡ Ṟᾼ

ȴ 

                                                      
15
֝ 11ȴ 



14 

 

9ȸ2021ד⇔М Є שׁ Ɏ Ϯ҅ҙ ɏ16
 

                                                      
16
Җּר 298 Ȳ Ϯ҅ҙ ᵓṔϩȸּרѡ ϩЄȲМ Є ѿ ậ Ȳ2021/12/08Ȳ

http://www.naipo.com/Portals/1/web_tw/Knowledge_Center/Industry_Economy/IPNC_211208_0701
.htmȴ 

http://www.naipo.com/Portals/1/web_tw/Knowledge_Center/Industry_Economy/IPNC_211208_0701.htm
http://www.naipo.com/Portals/1/web_tw/Knowledge_Center/Industry_Economy/IPNC_211208_0701.htm


15 

֯╜ ќ═ϯȲ ֽϮׄԏ ϯᾼϮׄ ȳכ Іȳ

דּ ȳʒѩṸ Ȳӭ›ᶁ Ṝ Ϯ҅ҙ ȲӁᶝѠ֣Ϸѿ Ṟȳ

ᶶ ҉ ȳ5G ӣⱢѻȷ Ɫᶾ еҨ ϯᾼɦ₉⁫ּדᶾ᷾

еҨɧȲϷ֯ ɎӖד2019 ɏ᷾ד108 о῁ Ἁц ѱԍ Ƅ

ɦЍὧщ Ԓ Ḋ ᶾеҨɧ10%ῖדּ Ȳṳ♆ ᶾ Ϣ ֥ᵂ

₇ȴЄ ᴖṕȲМ Є Ϯ҅ҙ ᴞѻẁ ϩצ ᾼ

Ȳᵀ ᾨϩЬ ὑּר WolfspeedȳѡӐᴰхо ớҙ

ȳ IQEȳ Ђ ᾎҙ Є 17ȴ 

Ɏҳɏ ѡӐ  

֯נ Ȳ҅ד1960 Ϣצ ҏ о ɎZnSeɏế о ɎGaNɏ

╥ ԏ LED ᾼҠ ѠᾎȲ ᾼѻ☼Ѡᾎ╥᷂ о  ֯

о ɎGaAsɏ ὰϱȷ֯ ד1990 ȲṚ ⁞ щ ѿᵅ

ᶾ ᵂҏ ₇ о ȲṳѿᾃϤ ☼ᾼѠה ⇔

ẞаԈắ ∟ᾼԏ ȷ Мḋ ϡᵓӣɦTwo-flow צה☼

  о ḛד Ɏtwo-flow MOCVDɏɧᾼ ᶾ Ȳכғ ҏ

₇ ᾼ о ɎInGaNɏ Ȳṳᵓӣ GaN Ὑ ԏ LEDȲ

ṙ ᾬ ᾼ 18Ȳ Ở GaN ắẞ ꜜ ӭ ȴ 

                                                      
17
ẒỴ ȲМ Є Ὼ ҙ ц Ȳ2021/08/16Ȳ

https://www.seftb.org/cp-4-1315-8742b-1.htmlȴ 
18

CASE דּ Ȳɚ ∟ ɛМḋ ϡ ѻ ɦ ԏὙЄ ɧȲ2015/09/18Ȳ

https://case.ntu.edu.tw/blog/?p=22393ȴ 

https://www.seftb.org/cp-4-1315-8742b-1.html
https://case.ntu.edu.tw/blog/?p=22393
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10ȸѡӐʟGaNȳSiCғ ҙ ẁ 19
 

∟ȲӦ NEDOɎ ᶾ ֥ ɏ ҏ Ɏ

ᴩד ɏȲвד2019~2009 Ɫɦ ᵅ ῂ ȸϯѷ҅ ϩ ІЏ

ɧɎᵅⱦ ῂ ѷ҅װ

                                                      
19
֝ 11ȴ 



17 

ɏȲѻ ᷾ ҙ аԈɎSiȳSiCȳGaN ɏׁש Ȳ֯

ד2020 6ѣȲѡӐ ע ӁɦBeyond 5G ȸ ֣ 6Gᾼ

ɧȲ ֯ כᶙד2025 6Gѻ ᶾ שׁ Ȳ2027ד 6Gᶾ ᾼ

Ȳṳ֯ הӔד2030 ӣ 6G ד ӣ ὢ ȷẔМȲ6G ṿӣ

100GHz~3THzᾼ ◕ȲӇ Ḇצ ᾼ ȳ

Tbps Ȳ ѱḊ Ӈ Ԋ ҙ Ḋ Ȳ

ѡӐ╜Ἀױ֪ ϱ Ḋ ɎGaNȳSiCɏ Ḗ ḟѠ Ȳ ֯ 6G

Мậ Ԓ֮ᴯȴ 

ɎХɏ  

⁄Ӧ KISTEPɎ דּ ᶾ ԍ ɏ ӁПҙ

╜ ∂ цҠᴩἤ Ȳṳ═ ҙֻכ ȲӀ Ṽ

Ȳṳѿ ҙ ɎFablessɏᾼӭ ẃ ᴩȲ ҏ ד2013

╜ ∂ Ȳ֯ ӑẃ7דӂᶁḕד ᷾Ϥ400 а֯GaNȳ

SiCᾼׁש ϱȲẔ ᴩѠה ȲꞋ֝דȳѡרּ ӣ Ừ ϮѠ֥

ᵂᾼѠה 20ȲẂֽȲ⁮ Ϛᾼҙ ῁  SK SiltronȲ֯

2019 ןаרּ ѿ 4.5ד רּ о Є ḌṩɎDuPontɏᾼ о῁

ɎSilicon CarbideȲSiCɏ Ṷ Ȳἷ Ṟӣғ ҙ Ӏ ȴ 

ПҵȲױ ╜Ἀ֯ ∟ד2021 6G ᶾ ᾼ

Ȳ6G Ҡ ӣ ᾼы ɎTHzɏᾌ◕ȲⱢ ᵍן

М Ӣғ Ȳ ȲצӇ о RFғ ὍЄ

ɎPAɏ аԈᶾ Ȳᴖ RFHIC╥⁮ ю ẓ ӣ GaN RF

аԈẁ ϩᾼ ȲҠẁ ῁ о ɎGaN on Siɏ о῁

о ɎGaN on SiCɏẒ RFғ аԈ Ϯ╦ȳ Ɫ Ȳ

⁮כ 6Gן ᶾ ᾼ ῏ПϚ21Ȳ GaNȳSiC

                                                      
20
֝ 8ȴ 

21
Џ ȲϮ╦   6G ֣ᶾ ֥ RFHIC GaN RFғ аԈ᷊ ṔȲ2020/03/28Ȳ

https://ctee.com.tw/livenews/kj/ctee/A90602002022032817013789ȴ 

https://ctee.com.tw/livenews/kj/ctee/A90602002022032817013789


18 

ғ ҙ Ḋ Ȳ ═ ᾼ Ԓ֮ᴯȴ 

Ɏгɏ ʌ  

о֥ᾬҙ аԈ ᶝכȲӭ›ԓ GaNȳSiC ᶝ

ᵧ רּ ȳ ☺ȳѡӐϮṜ Ӵ Ȳѻ ╥ SiCӀ Ӧּרѡ IDM

ᴾȲ Ϡ ὰḊ Ȳ ᶺ GaNȳSiCḊ ếа

ԈѠ ᾼׁשṅЏᵂѩ ȲᵀЬצ ֵ ᵓ ȷ Ԓ╥╜ ӭ Ὑ

Ȳᴩ╜ ὑ ד2022 о֥ᾬҙ דּ Ȳ ד2025

ẒЄӭכ ȸϚ╥ 8֡ SiC  ц ᴞѻȳ8֡ SiC

Ḋ ᴞѻȷϡ╥ᶙ ֮֯ẁ Ȳ Џ ᶝȳᶾ

ᶾדּ ᶁדצ ȲЏׁש Ϸ ѿɦ⁮Ѡ​Ὥ ɧȲ Ӣ

о֥ᾬҙ ᾼ֮֯ 22Ȳѿ сᶺ ֯ԓ ֮ᴯȴ 

                                                      
22
֝ 6ȴ 
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11ȸᶺ ʟGaNȳSiCғ ҙ ẁ 23
 

ẔװȲᶺ Ɫ III -V о֥ᾬҙ Ӣ Ȳ Мּרѡ

Ғ Ȳᶺ ẁ טּ ⇔ЛᵅȲѻ ╥֯ аԈ ϱ֯

ԓ ẓ Ṝ ֮ᴯȲҔ╗ ȳ ȳ ȳ ῏ᶁⱢ

                                                      
23
֝ 11ȴ 



20 

Ɏֽ 11ɏȷױҵȲү ᾎҙ ɎSTɏ њ֥

ᵂȲҒ GaN ᶾ ᾼ Ȳṳ и ה ה֥ о аԈ

ϤӀ ȲẃӢ Ẕ ἤᾼ о ₇ȲҠ ӣ֯ᾒ ֥Ṟ

ᾼ ҉ ȲצᵗҒ ḦṞ о ȴ 

 

12ȸᶺ ʟGaNȳSiCғ ҙ 24
 

ẃ Ȳד ѡרּ Ȳᶺ ҙ Ḋ Ḕ

Ȳᵀᶺ ҙ ד ᶾ ȲѿцϱМϯ ẁ ד

ᶙ Ɏֽ 12ɏȲẓצ ᾼ ԓ֯ױὨȲ֪כ ҙ

                                                      
24
֝ 11ȴ 



21 

аԈ Ṇ МҠ᷊ ἤᾼṔᴥȲᴖ֯GaNȳSiC ₇ ѷП∟Ȳ

ֽᴶ֯ ᾨ ᾼӀ М᷄ẞᴞАᾼứᴯṳѹ’═ Ȳɜ ὢ צ

Ӑכ ὗȳ ᶾ ᾼ╚ Ȳѿ ḆЄӀҜ ȲИ╥ ȴ 

  



22 

ȳ ᵓ циέѠᾎ 

Ϛȳ ѻ  

֯Ӑװ ᵫ Ϛ М Ϡо֥ᾬҙ GaNȳSiCғ

аԈ ῁ ҙ ғ аԈП Ȳѿцо֥ᾬҙ GaNȳSiCғ

аԈ֯ӑẃ᷊ ᾼṔᴥȲЛ ֮֯ӑẃ цẔד

ϱȲо֥ᾬҙ GaNȳSiCғ аԈ Ɫכ Ṝ ᾼ ԈȲ

ϴӻ Џẓȳ ϩ Іȳ ∂ ȳ ╜ ȳЄ ∂

Ệᾼ Ἤќ═Ȳ֪ױӐװиέ ᵫ ѿо֥ᾬҙ П

GaNȳSiCғ аԈ Ɫиέӭ Ȳ ᴩϚṆԝᾼ ᵓ иέȲṳ

ᵓ циέѿϠ ᶾ Ȳ ẁד ᶾ Ӂᶝ

ᾓ ӑẃ Ѡ֣∂ П ᴕȲѿᵓ ḃо֥ᾬҙ ғ аԈ

ȴ 

 

13ȸ о῁ɎSiCɏȳ о ɎGaNɏғ аԈᶾ Ɏиέӭ ɏ 
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ϡȳ ᵓ  

ɎϚɏ ứ  

֯Ӑװ ᵓиέМṿӣԓ ᵓ Ṇ ɎGPSSɏ

Derwent Innovationѿ Ф Ѡה ᴩ Ȳиέ֮ ӭ ѿּר

ɎUSɏȳ ☺ ᵓᶝɎEPOɏȳМ Є ɎCNɏȳѡӐɎJPɏȳ

ɎKRɏѿцᶺ ɎTWɏⱢѻȲṳ ᶾ Ὂ Ɏ 13ɏ∂ ֽῶ 1

ἬӱПד ᾼ ֿȳи Ȳӣὑ цן Ȳѿ

ᾼ ὨȲṳ ẔἬ ד Ὠ ᴩ иέȷḆ ϚḔ

Ȳ֮Ӑ ᵫӼ ᶾ Ẕ Ὠи Ȳӣѿ ὑᶾ ȳכ

иӁ П иέȲѿ έо֥ᾬҙ ї ᵓ

Ẕ ᵓӀ ᾨ῏иӁ Ȳṳ ᶺ ҙ Ѡ֣ȴ 

֯ ϱ о῁ɎSiCɏȳ о ɎGaNɏғ аԈᶾ ứ

ᵓ Ȳ ᴟ ד2022 5ѣ 23ѡⱢѦȲ֯Ӑװо֥

ᾬҙ П Ἤ ӣ ֿ…Ṽ 13Ἤӱᾼ ᵓѝ

ӁᶝѠהȲиᵑṼ ȳѠᾎȳ ӣ(Ἠғ ) ᴩ ֿ ȲẔҔ

ᵶ о῁ɎSiCɏȳ о ɎGaNɏḊ Ȳṳ ҙ аԈ Ӣ

ҏ FETȳSchottkyȳ ▒ ɎIGBTɏ ҙ аԈᶾ Ȳ

֯Ӑװо֥ᾬҙ ғ аԈ ᵓиέѻ ӭ ứὑо֥ᾬҙ

ғ аԈП ȳҙ Ȳ֪֯ױ ӭ ᾼ ϱȲד ὑ

о֥ᾬҙ ғ аԈᾼ ᵓѿ ɎPhysical Circuit 

Designɏ Ɫӭ ȲѹӦὑҙ ȳӢ ֯ IPCи МЄֵ

иӁ֯ H01LвȲ֪ױȲӐװ ᵓ Ἤṿӣᾼи ѿ H01LϮ

ⱢѻȲṳ ѿ ᾼה ֥ѿ ẞ ֥ ᾼ Ȳṳ ὑ

ѿц ᵒ ȲἬ ҏ о Ɏ̈͂SiCɏȳ о ɎGaNɏ

ғ аԈᶾ ד Ԛ 3,398 Ȳ ᵓԈ Ԛ 10,326ԈȲֽῶ 1Ἤ

ӱо֥ᾬҙ ғ аԈП ȴ 
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ῶ 1ȸо֥ᾬҙ ғ аԈП  

о֥ᾬҙ ғ аԈ 

 
Ṽ 13Ἤӱ ҏ о῁ɎSiCɏȳ о ɎGaNɏ

ҙ ғ аԈד П ֿ и  

 3,398  ᵓԈ  10,326Ԉ 

 ʲ2022/05/23 

 
ԓ Ȳиέ֮ ѿּר ȳѷꜜ ȳ

☺ ᵓᶝȳМ Є ȳѡӐȳ ѿцᶺ Ɫѻ 

 Derwent Innovationȳԓ ᵓ Ṇ ɎGPSSɏ 

ֿ/и  

ֿ 

Gallium Nitride/Silicon Carbide/WBG/Break-down 

Voltage/epitaxy/HEMT/Mobility/2DEG/Schottky/Ẕ

ד҃ ֝ ȳ Ӣֿ 

и  H01L 
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Ɏϡɏ ᵓѝ  

ᵓиέ╥ ᵓ ӣᾼצכ ᵓ П Ȳ Ӧ ᵓ

иέҠ᷄ҏ ᵓ Ϣ/ ὙϢᴞṝᾼ ᾨ Ȳׁש ᾼᶾ

₇ȲṳҠ Ӧ ᵓиέϠ ᾨ῏ᾼ ᵓ Ȳ ᵍ ҃Ϣ ᵓ֮

Ȳ ᵓиέҠ Ӧ иέ ῶȲֽ ᵓ Өד ȳеᵫ Ȳ

ᵑиέȳ ᵓ ϢПиӁȲ ᵓᾼі װ ȳᶾ ӢỄ П

ȲҠ Ɫ ᾼ ȴ 

ױ֪ ᵓ Ҡ ҏо֥ᾬҙ ғ аԈᶾ ד П

ᵓȲṳ иᾼ ᵓѝ ȲҠϠ ᵓᶾ ╥ᵡ Ӑװо֥

ᾬҙ ғ аԈᶾ ẓדצ Пᶾ ц ṳ Ȳ ’

Ἤ П ᵓⱢӐװо֥ᾬҙ ғ аԈᶾ ד

ᵓȴ 

ѿц ᵒ ȲἬ ҏ Ӑװѻ ד П

Ɫ 3,398 Ȳ ᵓԈ Ԛ 10,326ԈȲṳ ᵒ ȳ ц иέȲ

иέ Ԉᾼ ֥ כ ẃᵧ Ӑװѻ о֥ᾬҙ

ғ аԈᶾ ֢֯ П ӣ ȴ 

Ϯȳ ᵓиέ ◕ 

ɎϚɏ ᵂ ᵓ /ᶾ  

ᵓиέҔᵶ ᵓ ɎManagement Mapɏц ᵓᶾ

ɎTechnology MapɏȲ ᵓиέҠϠ ד ᾼ ᾨ῏ ѻ

ᶾ Ἤ֯ȲҠ┤ ᾨ῏ᾼ ֮ᴯ № Ȳ ד ᵓиέȲ

Ҡ έҏᶾ ᾼ Ȳ᷄ҏӑẃẓצ ϩПᶾ ȴ 

ᵓ Ɫ ҏ Ȳɔ ậ ᾼ ᵓṼ ᵓӨ

Ԉ ȳеᵫ ȳ ᵑȳ ᵓ Ϣȳі ȳи ɎIPCɏ ֣ẃ

ᴩ ᵓ ПиέȲ Ϡױ ᵓ ϢП Ȳṳиέ ᾨ њᾼ
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֣ȳ ₇ цᶾ П ȳӀ ᾓȲӐװ ᵓиέ

ᵫиέ иέȳ ᵑиέȳ›ϫЄӨ Ϣиέ/ХЄᶝȳ›

ϫЄ IPCиέȳᶺ ᵓиέȲ ᵓ Ҡиέо֥ᾬҙ

ғ аԈᶾ П ȴ 

ᵓᶾ Ɫ ḕ ᵓ ∟Ȳ ҏḕ ᵓᾼᶾ

ᵑц ӣП╓ Ȳ ᵓӨ Пѻ ᶾ в Ȳ έכᶾ

שׁ Ϣ Ϡ ᾼᶾ ṕȲ ױ ẁԍ צ ᾼᶾ ȲϠ ᶾ

ᾼ ֣ȲᵂⱢԍ ѡ∟ᶾ ᾼѠ֣ ѻ ᾼ ȲṳҠϠ

ᵓ֮ ц ᵓᶾ П Ȳ ᵓᶾ ῶצᶾ ғ ȳ

ᶾ иӁ ȲṳҠ ᵓѝ в ᵒ ∟ ᴩᶾ и Ȳ

Ҡ ᵓѝ Ϥᶾ вȲ ҏо֥ᾬҙ ғ аԈᶾ П

ᶾ ῶȲӐװ ᵓиέ ᵫ ῶҠᵒᵑ ᵓᶾ

ᾼғ ȳᶾ ȳ נ Ԓ иӁȳӨד Ϣ ᵑПиӁȳХЄᶝ ᵓ

ПиӁȳ ғ иέȲṳҠ ҏ֯о֥ᾬҙ ғ аԈᶾ

ᾼ ᾨ῏цЛ֝ ᵑП ᾭ ȴӐװ ᵓиέ ᵫ ӣ ᵓ

иέ ᵓᶾ иέᵧ Пв ȲẔẓ ӭֽῶ 2Ἤӱȴ 

ῶ 2ȸӐ ᵓ֮ ӣӁᶝ Ѡᾎ/њ◕П Ὑ 

ᵓ 

ῶ 
Ѡᾎ/њ◕ ѻ ӣ  

 

ᵓ 

 

 

 

и 

έ 

ᵓ Ө  

· о֥ᾬҙ ғ аԈᶾ

Пד ᵓ ᾼ  

· иέ ᵓӨ ц ⇔ 

ᵓӨ иέ 

· о֥ᾬҙ ғ аԈᶾ

Пד ᵓὑ֢Ө ᾼ

 

· иέ ᵓӨ ὑ֢
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ᵓ 

ῶ 
Ѡᾎ/њ◕ ѻ ӣ  

ц ⇔ 

ᶾ и иέɎIPCɏ 

· ӭ ᶾ ѻ иӁ  

· ӭ ᶾ ѻ ᶾ П

 

ᵓ Ϣиέ 

· ᵒᵑѻ ᶾ П Ἠׁש

ṅ  

· иέ֢ ᵓ Ϣ֯Л֝ ◕Ɏד

Ԍɏᾼᶾ Ө  

ᶺ ᵓиέ 
· ᶺ цҵ ᴟᶺ Ө ПӨ

цᶾ  

ᶾ ӢỄ иέƄ

Ө Ϣ 

· ӭ ᶾ ᾭ  

· ӑẃᶾ  

ԍ שׁ ц ᾨ

ϩиέ 

· иέѻ Ө ϢᾼӁᶝ ֕ ɎӀ

֮ᴯиέɏ 

· ┤ ѻ ц ֯  

 

ᵓ 

ᶾ 

 

 

и 

έ 

ᵑᶾ иέ 
· иέ ᵓᶾ Пד ᵓὑ

ӣ  

Ө Ϣᶾ иέ 
· иέ ᵓᶾ Ӂᶝ  

· έ Ѡ֣цᶾ  
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Ɏϡɏ ᵓиέ☼  

Ӑװ ᵓиέҠ иⱢẒ ◕ȲиᵑⱢ Ϛ ◕Ɏ ᵓ ɏ

ц ϡ ◕Ɏ ᵓᵒ ȳиέɏȲḔ ֽ 14ӱȲ Ὑֽϯȸ 

 

14ȸGaNȳSiCғ аԈᶾ иέ☼  

Ϛ ◕ȸ֯ ᴩ ᵓ П›Ȳ Ԓ ứ ᵓиέѻ Ȳѹן

ᶾ ד ᵓѝ Ȳ ứᶾ ц и Ȳ ᵓи

έ ᵓиέѻ Пᶾ ▐ ц Ȳ ҏᶾ ▐
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Ȳ ᶾ ṳ ֿ ᴩῴḔ Ȳᴖ֯ ᵓ

Ԉ ứϱѿԓ ᵓ Ɫѻȷҫ֯ ᾼ ứϱȲ Ѧᴟ

5ѣ23ѡȲד2022 ứֻ Ԉԛ Ӧ ד ᾼ ᵓѝ Ȳ

ṳ ױ ӭ ╥ᵡ Ӑװѻ иέо֥ᾬҙ ғ аԈᶾ

ד Ȳ ᵓѝ в ЄἨ Ӑװѻ Ȳ⁄ԛ

Ȳ᾿ẞв Ӑװѻ ד ֥ȷ ᵓѝ в ╥ Ӑװѻ ד

֥Ȳѹ Ȳ⁄ Ϥẞ ϡ ◕ȴ 

ϡ ◕ȸ Ӧ Ϛ ◕ ᵓ ∟Ȳ⁄ ᴩ ᵓ Ȳ

ṳ᷄ҏד ᵓ Ȳ ᴩ ϚḔ ᵓᵒ Ȳᵒ ᵓПѻ

ᶾ ӣ Ȳ ᵒ ᾼד ᵓ њὑ ᵂ

ᵓиέ ᵫȲ֯ ᵓ иέМȲҠ иέȳ ᵑи

έȳ›ϫЄӨ Ϣиέ/ХЄᶝȳ›ϫЄ IPCиέȳᶺ ᵓиέ

֢ ֣иέȲ ᵓ иέҠ М צ῀ Ȳֽ ᾨ ȳ̓͂

ᶾ ȳᶾ ӑẃ П ᵓᶾ Ȳԛ ᵒ ד

ᵓМ╚ ҏ ї ᵓц ṳ כ / ῶȲ ∟ԛ

ᵂ ᵫȴ 
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ȳо֥ᾬҙ ғ аԈП ᵓиέ 

Ϛȳ ᵓиέ›ṕ 

ᵓиέᾼӣ ֯ὑ ᵓ Ȳ ᴖ ᾼ

ᵓӁᶝ ѿ♂ Ȳṳ ֢Ө Ϣᾼᶾ иӁȲᵒ

ᵑҏ ᶾ Мᾼ Ԓ῏ȴ 

װױ ᵓиέ ӭצ ᵓӨ иέȳ›ϫЄ ᵓӨ Ϣ

иέȳ›ϫЄӨ ֮ иέȳӢỄ иέȳᶾ и иέȳԍ שׁ

ᾨϩȳ ї ᵓᵒ ȳ ᵑ ӣᵒ иέȳѻ ᵓ Ϣ

ӣᵒ иέȲ ѿϱᾼиέ ӭȲṳ╟ѿӻϿиέѩ Ȳѿ

Ḇ ᾼ ᶾ ȴ 

ϡȳ иέ 

ɎϚɏ ᵓ иέ 

֯Ӑ ᵓ иέМȲӐװ ᵫ ѿ ᵓ 3,398 ц

ᵓԈ 10,326Ԉиᵑ ҏ (ṓ 15ȳ 16)Ȳṳ ᴩ ᵓ

иέȴ 

15Ἤӱ╥Ӧ 3,398 ∟Ȳ ֢ Өנ ѡ

ᵂⱢ ᵓ ᶾ иέȲ Ӧ ᶾ иέȲѿϠ о֥ᾬ

ҙ GaNȳSiCᾼ ᵓ ֯ᶾ ᵓӨ ϱᾼ Ӣ Ἤ Ӣᾼ

ȴ֯ 15 ᵓ Ө МȲо֥ᾬҙ ғ аԈᾼ

ᵓ Ө ᴟ ד2007 צ Ḕכ ᾼ Ȳᴖ ᾼד2008 ᵓ Ө

Ԛ 96 Ȳ ֯  ד2008 ᾼ ϯȲד ὑ 2007~ד2005

ᾼד 106 ȳ108 ȳ113 ᵅȲᵀ ᾼד2008 ᵓӨ Ϣѩ 2007

ṷצד Ɏ כ 101֤сᴟ 113֤ɏȲ҅ῶ ד2008 Ϥо֥ᾬҙ

ғ аԈ ᾼ ᾨ῏чᴖ ֵȴ 
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֯ Ȳד2012~2008 ᵓ Ө ᵓӨ Ϣ ᶶ

ȷ כ֮ ᴟד2012 Ȳד2016 ᵓ Ө 266 ᴟ 207 Ȳ

Ԛ ю 59 Ȳ ᴖ֯ 2017ȳ2018ד ᵓ Ө Ɏ268 ɏϭ⌠

ẞ ᾼѬӂɎ266ד2012 ɏȲᴖӨ Ϣ Ɏ2017ד 132֤ȳ2018

ד 115֤ɏ⁯ѩ ᾼד2012 251֤юϠּפϚҙȲ ӱҏ֯ 2012~2018

ד ◕ᾼᶾ ᾨ῏Б Ϛ ứᾭ Ȳ֝ ѩ 16ᾼ

ᵓԈ ֢֮ Ө Ȳ֯ ד2017 Ө Ԉ Ɫ 659ԈȲ

ѩ ᾼד2016 578ԈֵϠ 81ԈȲ֪Ɫ ᵓ֯ẔӨ ∟ и ȳ Ԓ

ᴖכⱢ ᵓ Ȳ Ӧ ᵓԈ ᾼиέҠѿ Ẕᶾ Ἃᴼ

ᾼ Ȳᴖ֯ 16М2016~2017דᾼԈ Ϸ 15М2016~2017

ᾼד Ө ד ȲϷ҅ῶ ᵓ Ϣὑ ᶾ֯ד2016 ứ∟

ᵓӁᶝᾼԍ ї⌠ ȴ 

 

15ȸ ᵓ Ө  

֯Ӧ 15ȳ 16М ᾼד2018 ᵓ ȳ ᵓԈ Ө

МȲ ᾼד2018 ᵓ Ө Ȳ֝דד2017 ᴖȲ֯ 2018

ᾼד ᵓԈ Ɏ588Ԉɏѩ ϯד2017 Ϡּפ 11%Ȳѻ֪╥ ד2018

ᾼМּר ὔ ᾨȲ֝ Ӧ 16ἬӱȲ֢ ᵓᶝּ֯פ Ө∟ד2013

Ԉ ᵧ ϯ Ȳ ᴖМ Є ֯ ⁯ד2015 Ởᶶ ҒȲѻ ֪

ⱢМ Є ╜ ɎϫϮХ ɏ25 Ȳ֝ ֯ רМּד2016

                                                      
25

 http://www.naipo.com/Portals/1/web_tw/Knowledge_Center/Industry_Economy/publish-270.htm 

http://www.naipo.com/Portals/1/web_tw/Knowledge_Center/Industry_Economy/publish-270.htm
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ὔΉ с ȲМ Є ѿ ₤ Є ᴩ ӁᶝȲṳ֯

2017ȳ2018דМ Є ᾼӨ Ԉ רּ Ȳ ∟֯ Ȳԓד2019

֯ COVID 19ᾼ ϯӨ Ԉ ϯ ȲᵀМ Є רּ ֯о

֥ᾬҙ ᾼԈ Ө Ԉ ϱ⁯ ЛЄȲṜṓМ Є רּ ֯о

֥ᾬҙ ғ аԈϱ ⁬ᾼ Ằȴ 

 

16ȸ ᵓԈ ֢ᶝ Өד  

ɎϡɏIPC/CPCиέ 

Ӧ ȳ ∟ᾼ ᵓѝ IPC/CPCиέȲ ϠҠѿῴḔ

ᵒ ᶾ ҵȲӼҠ Ɫ∟ Ӂᶝ ᴕȲẔМȲ֪ ᵓ כ

иӁὑ֢ Ȳᴖ֢֮ ֢ ᵓ כ Ἤ Сᾼи Ҡ צ

ἬЛ Ȳ֪֝ װӐױ ᵓиέ֯и иέϱ ԓ כ ᾼи

ԝϤиέПМȲ ПҵȲᴕױ ẞ ᵓ כ ὑ Є

Ȳ ứ IPCи Ҡ ױ֪ ὑ ᴖҷ Ȳ֪ױӼ ᵓ

М ᾼи ᴩ Ȳѿ IPC/CPCиέᾼᶁ ἤц

⇔ ἤȴ 
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17ⱢӐװо֥ᾬҙ GaNȳSiCғ аԈ ᵓѝ Ɏ ᵓ

3,398 ɏ ᴩи иέȲậ›ϫЄ IPCи П ὨȲ֯Ϯ

иӁϱꞋѿ H01LɎҙ ɏⱢѻȲҳ иӁⱢ H01L29Ɏᴾ 9

ᴯɏȳẔװⱢ H01L21Ɏᴾ 1 ᴯɏȲẔМȲH01L29ᾼứ Ɫȸ ӣὑ

☼ȳὍЄȳ ȳἨй ȲἨ ȲἨ   ᾼҙ ȲẔ

ᴟюצϚ ᴯ Ἠῶ ȲẂֽPN ֥Ὲѽ Ἠ І ȷ

H01L21ᾼứ Ɫȸ ӣὑ Ἠ ҙ ἨỆ Ἠ ԈПѠ

ᾎἨ ȴ 

֯ 17 М IPCиέМȲH01L29/06Ɏ┬Ẕᶮᾭᴖ и῏ȷ┬֢

ҙ ПᶮᾭȲד ѐЉȲἨ и῏ɏἬҜ ɎԚ 1288

ȲҜѩ 38%ɏȲ… ҙ аԈ ᾼ צ Ȳ Ӧ֢

ѠᾎɎẂֽ ȳ Іᵉ ɏȲὑҙ ϱᶮ֢כ ᶮ

ɎpatternɏȲṿ ṷҙ כ ứғ Ἠ ӣȲϷẻ Ӑ ᵫ

ϡ ϡ Ϛ ᵓ МȲ ὑ ɎPhysical 

Designɏᾼ ӭ ȴ 

ẔװⱢ H01L29/872ɎSchottky DiodeɏȲҜѩ 34%ȲẔᶾ ֯

ὑ Schottky DiodeаԈϱᾼ Ȳױи ѻ ╥֪ᶶ ҉ ɎṞӣȳ

Ὲ ȳ ɏᾼ ḖȲṿ ד ὑᶾ ᾼ Schottky Diode

Ἠ Schottky Barrier DiodeɎSBDɏᾼ ᵓӁᶝ Ự ϡȷ∟ Ɫ

H01L29/78ɎӦ Ӣ ῏ȲFETɏҜѩ 33%ȳH01L29/778

Ɏẓצ 2DEG῏ȲẂֽ HEMTɏҜѩ 33%ȳH01L29/66Ɏ┬ẔЏᵂ

ᴖ и῏ɏҜѩ 26%ȳH01L29/20Ɏ Ḋ ἨẔ҃ ҵȲ

ҔᵶA Bо֥ᾬɏҜѩ 24%ȳH01L29/47Ɏ ɏҜѩ

24%ȳH01L29/336ɎFETẓצ ῏ɏҜѩ 22%ȳH01L29/16Ɏ

Ḋ ἨẔ҃ ҵȲ Ҕ╗ѿ ᾼỂ֯׀ ῶв ҳ а

῏ɏҜѩ20%ȳH01L29/812ɎFETẓצṈ ɏҜѩ19%ȳH01L21/338
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Ɏ ₤ ПֵḔ \ \ẓצṈ ῏ɏҜ

ѩ 19%ȴ 

›ϫЄ IPCиӁМЛ FET Schottkyᶾ ҜϠЄֵ

Ɏ֢Ҝ 4֤ɏȲҠ ӱҏо֥ᾬҙ П GaNȳSiCғ аԈ ᵓѻ

ᾼᶾ ֯ FET SchottkyаԈцד ӣᶾ ϱȴ 

 

17ȸ›ϫ IPCиӁ  

18ⱢӐиέ ᵫᾼ›ϫЄCPCиӁȲẔҳ иӁꞋⱢH01L29Ȳ

ᴖ H01L29ᾼứ Ɫɦ   ӣὑ ☼ȳὍЄȳ Ἠй ᾼҙ

ԈἨ῏╥ᴟюẓצϚ ᴯ Ἠῶ ɎẂֽ PN

Ἠ ☼І ɏᾼ Ἠ   ɧȴ 

֯›ϫЄ CPCиӁМѿ H01L29/2003Ɏ о֥ᾬɏȳH01L29/1608

Ɏ о῁ɏȳH01L29/872ɎSchottky DiodeɏҜѩ ȲиᵑⱢ 33%ȳ

29%ȳ28%Ȳ Ϡẻ Ӑ ᵫ ϡ ϡ Ϛ ᾼ ᵓ ҵȲ

֝ Ӽ › ᾼ IPCиӁМ װֵ цᾼ Schottkyדẻ Ȳ֪ ҠḆױ

Ὑ ֮ SchottkyП ӣ֯о֥ᾬҙ П GaNȳSiCМⱢѻ ᾼ
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ПϚȴ 

 

18ȸ›ϫ CPCиӁ  

ẔװⱢ H01L29/66462ɎẓצϚ Ȳֽ FET,HEMTɏ

Ҝѩ 17%ȳH01L29/7787Ɏẓצ ẁ ᾼȲẂֽ᾿

MODFETɏҜѩ 16%ȳH01L29/0619Ɏ ᵗẓדצчᾼ Ἠ

ҙ ☼ ȲẂֽ PNἨ Schottky ᾼ’ ɏҜѩ 13%ȳ

H01L29/66068ɎЛ Ӧ ☼ȳὍЄἨ῏й ᾼ ☼ᾼϚ ϱἬҒ

ᾼ ☼Ἠ῏ ẃ ạᾼ ԈȲֽ three-terminal devicesɏҜѩ 12%ȳ

H01L29/7786Ɏẓצ᾿ ᾼ Ȳᵛẓצᶮ֯כѻ ϱᾼ

ȲẂֽMIS HEMTɏҜѩ 11%ȳH01L29/6606ɎҬӦ Ἤצ

☼ȳὍЄȳ Ἠ῏й ᾼ ☼ᾼϚ Ἠ῏Ḇֵᾼ ϱἬҒᾼ

☼Ἠ῏ ᾼ о ạᾼ ԈȲֽ two-terminal devicesɏҜѩ 10%ȳ

H01L29/778Ɏẓצ 2DEG ȲẂֽ HEMTɏҜѩ 10%ȴ 

ɎϮɏ›ϫЄ ᵓӨ ֮ иέ 

ᵓ֢֮֯ Ө ֪Ө Ϣ֯Ӂᶝϱᾼᴕ ᴖצЛ֝ᾼӁᶝ
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Ȳ֪ Ҡѿױ Ө ֮ ᵓ иӁ ѿϠ ֢֮ ᾼӨ

ᾓȲ֯Ӑ ᵓӨ ֮ иέМȲ… Ἤ ᵓԈ ᴩ

ᵓӨ ֮ иέȴ 

ֽ 19ἬӱȲо֥ᾬҙ П GaNȳSiCᾼ ᵓӨ ֮ ӭ›

ѻ Ӂᶝּ֯ר Ɏ2,337Ԉ ᵓɏȲẔװⱢМ Є Ɏ1,854Ԉ ᵓɏ

цѡӐɎ1,784Ԉ ᵓɏȲ Ϯ ֮ ᴾ Ө Ԉ פּ 64%ȲҠ ṓ֮

Є Ԍᾼ GaNȳSiCғ аԈᶾ Ө ϢȲ רּ ȳМ Є ѿцѡ

Ӑ֮ ᵓӨ ẓ ⇔ ⇔ȴ 

רּ Ɫׁשṅ ҙ ᾼԒ ПϚȲ֯ Ѡ Ȳּר

╜Ἀ᷾ 10 аȲὑרּ ד2014 1ѣכӴɦϯѷ҅ ϩ І

ṅשׁ ɧɎNext Generation Power Electronics National Manufacturing 

Innovation InstituteɏȲ ’Ϡּר ֯ ҙ

ὑѷꜜ Ԓ֮ᴯȲ֯╜Ἀ ᾼ ᶮϯȲ֝ Ϡ

רּ GaNȳSiCғ аԈᶾ ᾼ ᵓӨ  כ ȲϷ רּ ֮ ᾼ

Ө Ự ϚᴯȲԚצ 2,337ԈӨ Ԉ Ȳ֯›ϫЄ ᵓӨ

ᴾѩМ Ὼ Ɫо֥ᾬҙכȲכ3 П GaNȳSiCᾼѻ Ө ֮

ȴ 

ẃכȲМ Є ҙ Ḕ רּ ȳѡӐ Ȳ֝

ϭ֪Ɫ רᾼМּד2018 ὔᾨ ȲМ Є ḆҒ ֮Ӂᶝҙ

26Ȳꜙᴟѿ ₤ Ѡהѿԓ Пϩ ᴩӁᶝȲϷ֪ױⱢϠ Ḗ

ҙ ᵺ ᾼּט ȲМ Є ϯ 10ԑϢӖ ᾼҽ  Ȳ

GaNȳSiCғ аԈԝϤɦϫҳХ ɧɎ2021דᴟ ɏᾼד2025

ᶿ ȲϷṿ о֥ᾬҙ П GaNȳSiC֯М Є ֮ ᾼ ᵓ

Ө Є ҒȲԚצ 1,854ԈӨ Ԉ Ȳ ֤ ϡȴ 

ѡӐ╥ԓ Ϛ GaNᾼ Ȳҙ Ḋ ╥ѡӐᾼ Ȳ

                                                      
26

 https://www.chinatimes.com/realtimenews/20211225002296-260409?chdtv 

https://www.chinatimes.com/realtimenews/20211225002296-260409?chdtv


37 

ⱢϠׁש ю ᾼҙ Ḋ ȲѡӐ╜Ἀḟứќҏ 305 ѡ

Ɏ2.6 аɏὑғרּ ҙ ϱȲṳѹ ᵗԍ ế שׁ ᴯȲ

Ḇᵅᾼװѷ҅ҙ ȷ֯╜Ἀ ϩדᵗϯȲѡӐ ᶾ

ɏדɎ2022דṅἬɎAISTɏὑЭשׁ֥ ῶѷꜜ Ϛ ֥₤ Ȳ

о῁ɎSiCɏế о ɎGaNɏ ֥ⱢϚ ᾼҙ Ȳצ

ӣὑ Ḗ Ҡ ἤᾼ Ṟ ы ӣғ ӣ ȷױ

ҵȲѡӐ╜Ἀ ϱ Ḋ ɎGaNȳSiCɏ Ḗ ḟѠ Ȳ ֯

כᶙד2025 6Gѻ ᶾ שׁ Ȳ2027ד 6Gᶾ ᾼ Ȳṳ֯

הӔד2030 ӣ 6Gד ӣ ὢ Ȳᶦ ὑ 6G Мậ Ԓ֮

ᴯȲϷ֯ѡӐ╜Ἀᾼ ϩדᵗПϯȲѡӐד ԍ ɎẂֽ Panasonicȳ

RohmȳMitsubishiȳSumitomo ɏӼ֯ѡӐ Ẕ֮҃ ԓϩ ᴩ

ᵓӁᶝȲṿѡӐ֮ ᾼӨ ҜỰ ϮȲԚצ 1784ԈӨ Ԉ ȴ 

 

19ȸ›ϫЄ ᵓӨ ֮ иέ  

ẃ Ȳᶺ ד ѡרּ ȲGaNȳSiCҙ Ḋ

Ḕ Ȳᵀᶺ ҙ ד ᶾ ȲѿцϱМϯ ẁ

ד ᶙ Ȳ֪֯ױ Ὼᾼ вṣד5 Ȳӭ›ԓ о֥ᾬҙ ᾼ
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5 Ӧᶺ╥כ Ȳ╜ἈϷ֯ЭדɎ2022דɏ о

֥ᾬҙ דּ Ȳ ד2025 ẒЄӭכ ȸϚ╥ 8֡ SiC 

ц ᴞѻȳ8֡ SiC Ḋ ᴞѻȷϡ╥

ᶙ ֮֯ẁ Ȳѿ ᾼѠ֥ה Ӵо֥ᾬҙ еҨȲѿ

Ḗ֯ ҜצϚ П֮Ȳ֪ױ GaNȳSiCғ аԈᶾ צ Ɫᶺכ

ҙ ᾼּט Ԓ ȴ 

USPTO֯ ד2022 2ѣ 15ѡ ῶᾼ 5Gׁשṅ ᵫ27ȳ28М ц ẓ

Ϯᶝ ᵓӁᶝᾼ ᵓ Ɏtriadic patent familiesɏ ᴩ ᵓиέȲ

ѿ ᷄ҏ 5G ᾼ Ԓ῏Ȳ֝ Ȳ ⱢϮᶝ ᵓ

╥Ḇẓצ ᴕ ᾼ ȲϷ֪֯ױӐװиέ ᵫМϷ ᵓ

ᴩ ᵓ ֵᶝӁᶝиέȴ 

19ῶӱо֥ᾬҙ П GaNȳSiCᾼӁᶝѻ иӁּ֯ר ȳ

М Є ȳѡӐϮЄᶝȲ֪ױȲ ᴷ ᵓ ֵᶝӁᶝ…Ṽ 20

Ἤӱᾼ ֤ ᶧ ᴩֵᶝӁᶝ ֥иέȲ 20ἬӱⱢ ᵓ ֵᶝ

ӁᶝиέȲẔМȲ֝ Ӂᶝּר ȳМ Є ֮ ᾼ ᵓ Ԛצ 951

ȷ֝ Ӂᶝּר ȳМ Є ȳѡӐ֮ ᾼצ 677 ȷ֝ Ӂᶝּר ȳ

ѡӐȳWO֮ Ԛ 555 ȷ֝ Ӂᶝּר ȳМ Є ȳWO֮ Ԛ 441

ȷ֝ Ӂᶝּר ȳѡӐȳМ Є ȳWO ֮ ᾼצ 398 ȴ

20МҠѿ ẞᾼ╥ ᵓ ӁᶝּרȳѡȳWO ᾼ 555 ѩ ᵓ

ӁᶝּרȳМȳWOᾼ 441 ֵҏϠ 114 Ȳ ӱҏ Ϡ ᵓӨ Ϣ

ὑѡӐ֮ ᾼ ᵓӁᶝᾼẓצ ⇔ ҵȲϷҠѿ ∟ иέМ

ᵓӨ ϢиέѿѡӐԍ Ө Ϣ ֵӼצ ἤɎṓ∟ 21ȳ

22ɏȴ 

ҵȲױ ᵓ ӁᶝּרȳѡȳМȳ Ԛҳᶝᾼ ᵓ Ɫ

                                                      
27

 https://www.tipo.gov.tw/tw/cp-90-903661-fb660-1.html 
28

 
https://www.uspto.gov/about-us/news-updates/new-uspto-study-finds-no-one-company-dominating-
5g 

https://www.tipo.gov.tw/tw/cp-90-903661-fb660-1.html
https://www.uspto.gov/about-us/news-updates/new-uspto-study-finds-no-one-company-dominating-5g
https://www.uspto.gov/about-us/news-updates/new-uspto-study-finds-no-one-company-dominating-5g
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398 ȲҜӐװ ᵫ ᵓ Ɏ3,398 ɏ ᾼ 11.7%Ȳ ᵓ Ӂ

ᶝᾼ֮ ֵȲ ᵓ ᾼ ӣЄ ҒȲӼ҅ῶ Ө Ϣ ὑ

ᵓᶾ ᾼ ⇔ȲѿцӨ Ϣ ὑ ᵓӁᶝᾼԍ їȲ֝ Ȳ

֯ᴕ ẞ֢֮ Ө ѿц ᵓᶝἬ ᾼӀ ЄЊȲӐװиέ

ᵫ ѿԓ ѿцҳᶝɎּר ȳМ Є ȳѡӐȳWOɏᾼ ᵓ

ᴩ∟ иέ ѩ ȴ 

 

20ȸ ᵓ ֵᶝӨ  

Ɏҳɏ›ϫЄ ᵓӨ Ϣиέ 

῏Ȳᶺ ϚḔ ›ϫЄ ᵓӨ ϢᾼӨ Ȳ 21Ἤ

ӱⱢо֥ᾬҙ GaNȳSiCᾼ›ϫЄӨ Ϣ ֤ Ẕ Ȳ֯ 21

Мᾼ›ϫЄӨ ϢȲѿѡӐӨ Ϣ ֵȲẔװ╥М Є ȷᴖо֥ᾬ

ҙ GaNȳSiCғ аԈᶾ ᵓѿ Ђ ɎFuji Electricɏ

Ɏֵ288 ɏȲẔװ╥Ϯ ɎMitsubishiɏᾼ198 Ȳ ɎInfineonɏ

195 ȷ 21 ӼҠ ẞȲ֯›ϫЄ ᵓӨ ϢᾼѡӐ Ἤ

ᾼצ ᵓ ȲᴾӐװ ᵓиέ 27%Ȳ ϠѡӐ╜Ἀ

ᾼẦᵗҵɎ ᶾ ֥ NEDOḟứќҏּפ 2.6 רּ
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аὑғ ҙ ᾼ ϱɏȲѡӐԍ П ἒױᾼ֥ᵂӼ╥

ȴ 

ẔМȲ ֤ Ϛᾼ Ђ ╥ԓ о֥ᾬҙ ѻ Ẕ

МПϚȲѻ ϩὑЄ ☼ᾼғ ҙ Ӏ Ȳ∟ Ɫ֪ Ṟӣ

ᾼ ḖȲ֯ ᷾ד2018 200 ѡ Ȳ ḦṞӣ ᾼ о῁ Ԉ

Ԉ ṾоȲṳѹѿЊ₤оᾼ⅔ ₤ ᵂⱢ ἤᾼӀ

ȲḆ֯ЭדɎ2022דɏΩӁӑẃ Ȳד5 Є 8 Љᾼ ѱ

› Ӣ ȲҔ╗֯☿ Џ ∂ SiCғ ҙ Ӣ Ȳ ᷾

Ғᴟ 1900 ѡаɎּפ 458 ү ɏȲᾨ Ӏᴾ ȴ 

Ϯ ֯נ ד1994 Б SICғ ԈᾼׁשṅȲѻ Ӣ

Є ϩᾼ Si-IGBT SiCғ ҙ Ȳ еҨᴟЭБ ẞЏ

ӣ 7҅ IGBT ₇ȲⱢ ᵅ ☼ ⇔ Ғ∟ᾼ ֪ Ȳӭ› ֣

ϥ҅ Ȳ оȲ֝ с ἤ Ȳ Ựѷꜜ›ԝᾼ

֪ Ȳ֪֯ױ IGBTᾼӀ Ὼװὑ ɎInfineonɏȲӨ Ϣ

֤ ϡȴ 

ԓ ғ ҙ ПϚᾼ ɎInfineonɏכӴὑ Ȳד1999

Ɫѷꜜϱ ϮЄ IGBTӢ ц Ϛ צ 8inIGBT ԈӢ ᾼ Ȳ

ѹẔᶾ Б ẞ 12֡ȲҟדɎ2021דɏế PanasonicеҨБ

Ԛ֝ цӢ ϡ҅ɎGen2ɏ о ɎGaNɏᶾ ȲҒפּ֥

650V GaNғ ᾼ GaNᶾ ȲҐ ֯ ֯ GaNғ ҙ

ᾼ ἤἷ ȲӨ Ϣ ֤ Ϯȴ 

ᾃᾼ╥Ȳ֯›ϫЄӨ ϢМȲМ Є ἬᴾẒ֤Ɫ שׁ

ᴯȲиᵑ╥ᴫׄ ІּדᶾЄ ІּדᶾЄ Ɏ כ֤ Џ

ɏȲѻ ╥֪ⱢМ Є ╜Ἀᶦ Ғ ҙ Ȳѿ

╜ Ӧ שׁ ᴯ֥ᵂȲ Ϡᶾ שׁ ПҵȲϷ Ө ắ

Ȳᶦ ѿЄ ᾼ ᵓӨ ᴩ ᵓӁᶝȲ֪ױɦ כӣɧБשׁ
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М Є ֯о֥ᾬҙ ᾼӭ ȷẔМȲᴫׄ ІּדᶾЄ

֯נ ד2007 ֯ ᷅ ∂ ϯכӴ ҙ ᶾ

דּ ⅍Ȳѻ ṅѠ֣Ҕ╗ȸGaNȳSiCҙשׁ ᾌ ᴏᾌ Ԉȳ

ҙ Ὑᶾ ȳҙ Ḋ Ӣ  ї ṅשׁ Ȳ֯ ∂ד2011

א Ϯ҅ҙ МїȲ ЄѐЉ о Ḋ ҵἋӢ ȳ

о ᾌ ᴏᾌ Ԉ כ ȳ о ϩ І Ԉ כ

ᶾ Ȳ∟ ȴ 

 

21ȸ›ϫЄ ᵓӨ Ϣ  

Ӧϱ иέҠ Ȳ͂֯ Лᴕ ѿᶝиӁᾼ ᵓ Ө Ϣ ֤ϱȲ

GaNȳSiCғ аԈᶾ ᾼԓ ᵓӨ Ϣ Ϡѻ М֯ѡӐӨ

ϢϱȲМ Є ᾼ שׁ ᴯϷ ϤϠ›ϫЄМ 5~6֤Ȳ ᴖȲ ᵓ

ᾼӁᶝ ᵓӨ Ϣ ᶾ ᵓᾼᾃ ⇔ẓדצ

⇔ᾼ ἤ֯׀ȲѹȲẓֵצᶝӁᶝᾼ ᵓ ֯ ϱᾼ ӣ

Ө Ϣ֯ӁᶝϱḆ ȲK֝ Ϸ҅ῶ Ө Ϣ ᶾ ᵓӁᶝ

ᾼ ἤȲϷ֪֯ױ ϯẃ ᵓӨ ϢМȲ ѿҳᶝ ᵓ Ө Ϣ
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ᴩиέȴ 

 

22ȸҳᶝ ᵓӨ Ϣиέ  

22 ⱢӐװҳᶝ ᵓ Ө Ϣиέ Ȳ ҳᶝ ᵓ ɎԚ

398 ɏᾼ ᵓӨ ϢиέМȲѿѡӐ֮ ᾼӨ ϢԚ 7֤ ֵȲ

ᵓ Ɫ 263 ȲҜҳᶝ ɎԚ 398 ɏּפ 66%Ȳ֝ Ȳ

MITSUBISHIᾼӨ Ɏ100 ɏӼ╥›ϫЄ ֤Мᾼ Ϛ֤ȷ

21 Ϛᶝ ᵓӨ Ϣד ȲCREE֯ҳᶝ ᵓӨ ϢМἬ юᾼ ╥

юᾼɎ юּפ 54%ɏȲϷӦ Ӑ֯ Ϛᶝᾼ ᵓӨ Ϣ ֤М 5

֤ Ựẞ 2 ֤Ȳ ӱҏ CREE֯ ᵓӨ ϱ ậֵᶝӁᶝ

ȴ 

21 22МЛ ѡӐԍ ֯о֥ᾬҙ ғ аԈϱ

ԓϩӁᶝȲṿ ѡӐԍ ᶮכϚ Єᾼ Ԓ ȷּר ⁄ѿ CREE

Ҝ ϚѠȲЛ ╥֯ЛиᶝἨ╥֯ҳᶝ ᵓ ᾼиӁϱ Ҡѿכẞ

CREEȲꜙᴟ֯ҳᶝ ᵓ иέМҜỰ ϡȲṜṓ CREE֯о֥ᾬ

ҙ ᾼ ϩ ⁴ȷ ᾼ INFINEON ϷЛ ֵ Ȳ֯Лиᶝ
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ҳᶝ ᵓ Ϸ ϱצ ȷ֤ױҵҠѿ ẞᾼ╥֯ЛиᶝᾼиέМȲ

М Є Ө Ϣᾼᴫׄ ІּדᶾЄ כ ІּדᶾЄ Ȳṳӑҏ

֯ҳᶝ ᵓ ›ϫЄӨ Ϣ Ȳ֤Ϸӑṓὑҳᶝ ᵓ 398 П

МȲϷҠѿכҏ ӦҳᶝἨֵᶝ ᵓ ᾼӨ Ϣ ֤иέȲЛҬҠ

ẞ֢Ө Ϣ֯ ᵓ Ө ϱᾼӁᶝ Ȳ֝ ϷҠѿ Ӧֵᶝ

ᵓ ᾼ Ԉ ᴩ ȴ 

ɎХɏӢỄ иέ 

ὑӐ М ᵓᾼӢỄ ᴩиέȲѿӐװо֥ᾬҙ

ПӢỄ иέᾼӣ ֯ὑ о֥ᾬҙ П GaNȳSiCᾼ ᵓӨ

Ө ϢП Ἤ П ᵓӨ Ȳ ᾼӢỄ

Ȳ Ӧᶾ ӢỄ פ П ȳכ  ȳכ ȳ Ȳ

ѿᵒ Пᶾ ПӢỄ ȴ 

 

23ȸӢỄ  

23Ɫо֥ᾬҙ П GaNȳSiCᾼӢỄ Ȳ Ɫ ᵓ



44 

Ө Ϣ Ȳ Ɫ ᵓ Ө Ɏ ɏȲ֯ о֥ᾬҙ П GaNȳ

SiCᾼӢỄ ᾼ Ở Ɫ Ȳד1985 ҟ ᾼ ᵓӨ Ϣ Ɫ 3

֤Ȳ ᵓ Ɫ 2 Ɏ Ὼ ɏȴ 

ẞד1985 Ȳо֥ᾬҙד2005 П GaNȳSiC ὑכ  Ȳ

֯ ד2005 ȲҒϤ ᾼӨ ϢɎ133֤ɏ ᵓ Ө

Ɏ133 ɏ ד Ғȷ Ȳד2007~ד2005 ᵓ Ө Ғ

ЛֵɎ106 Ÿ113 ɏȲᵀҒϤӨ о֥ᾬҙ П GaNȳSiCᾼӨ

Ϣ юɎ133֤ Ÿ101֤ɏȲױ о֥ᾬҙ П GaNȳSiC

ᾼӢỄ ϤϠכ ȷ ᴟד2007 Ȳד2008 ᵓӨ Ϣ

ṷ ҒɎ101֤Ÿ113֤ɏȲᵀ ᵓ Ө Є юɎ113

Ÿ96ɏȲ֯ ᾼױ о֥ᾬҙ П GaNȳSiCᾼӢỄ

Ϥ ȴ 

ẞד2008 Ȳד2010 Ϥо֥ᾬҙ П GaNȳSiC ᾼӨ

Ϣ Ɏ113֤Ÿ149֤ɏ ᵓ Ө Є Ɏ96 כ֮ Ÿ148

ɏȲ Ȳԛװ ϤϯϚכ  Ɏ2010ד2012~דɏȲ ᵓӨ Ϣ

ẃẞӭ› Ɏ251֤ɏȲ ᵓ Ө ẃẞװ Ɏ266 Ȳ

Ɫ ᾼד2018~ד2017 268 ɏȲ ԛװ ϤϠ ᴟ 2016

 ȴד

Л ᾼ╥ о֥ᾬҙ П GaNȳSiCᾼ ᵓӢỄ ẓצ

װֵ ◕ἤᾼ ȲиᵑⱢῴỞ Ɏ1985ד2005~דɏȲ Ɫ 2008

ᾼᶶד2012~ד Ȳ Ϡ҅ῶ о֥ᾬҙ ПGaNȳSiC֯ 1982

ᾼד2005~ד שׁ ứϯЛ ֮֯∟ вᶶ ȲϷҠѿ

ẞӀ ὑо֥ᾬҙ П GaNȳSiCᾼ ⇔ȴ 

Ɏгɏ ї ᵓᵒ иέ 

ї ᵓ╥╓ ₇֯Ӣ Ἠ ӣӇ ᵶ╗ᾼᶾ ȳѠᾎἬ

ᾼ ᵓȲ ṷᶾ ȳѠᾎ ѿ Ӧ њ◕ ȲẔМȲ ї
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ᵓᾼ ӣᾼѠᾎⱢ і Ɏ›֣і ȳciting patentɏᾼ Ȳ

ᴖȲ ᵓѝ ᾼ і ᵓѝ Ө ᾼ ―Ɏᵛנ

ᵓѝ ᾼ ᵓ Б ɏȲ ᵓѝ ᾼ іӣװ Ь

ҒȲ ὑ∟ Ө ᾼ ᵓ Ԉ ЛᵓȲṿ ї ᵓ֯ ᴷϱ ὔ

ҷ ȴ 

Ȳױ֪ Ϡᵓӣ і װ ᵂⱢ ї ᵓ ᴷ ҵȲ ю∟

Ө ᾼ ᵓѝ ϱᾼ Ȳ ╥ᵒ ї ᵓᾼ ᴕ ПϚȲ

╝ȲӐװо֥ᾬҙ П ї ᵓиέ ᴕᶾ ӢỄ ד і

╓ Q П 29ȴ 

1
Ὓ

ὓȾρςὰέὫὓȾρς
 

 

е1 ה 

ᶾ ӢỄ ד і ╓ QɎ ṓе1 הɏ╥ ᵓ׀

ế ᵓἬ֯ ᶾ ד ᾼ і ȲẔМȲSῶӱ

іӣ ȲMῶӱ ᵓ׀ ȲẔ ѠהⱢе ѡ ᵓ Ѧ

ѡᾼ ɎѿѣⱢ ᴯɏȷT ῶӱᶾ Ȳᵛ ᶾ Ở

ẞ כ Ӣ оП ᾼד⇔ Ȳ Ӧ ᵓᾼӢỄ ѿᵒ

ї ᵓᾼ׀ ҏ ӢỄ ᾼ ⇔ ȴ ϱ ӢỄ иέ

Ҡѿ ῀ GaNȳSiCᾼо֥ᾬҙ ғ аԈ ד1985 Ởᴟ

2005 Ӣ оȲ֪ױҠ ᴷ GaNȳSiCᾼо֥ᾬҙ ғ аԈᾼ

TⱢ ╥Ȳὑד20 ӣϱ Q П еהȲ―Ҡѿ ẞ

ᶾ ӢỄ ⇔П Ȳᴖ Q Ɏᶾ ӢỄ ד і╓ ɏ

Ȳ⁄ Ɫ ᵓᾼ ї╓ ȴ 

ᴖȲ е1 הҠѿ ẞȲ 1<M<T Ȳ⁄ Q ‍ ЄȲ

Ẕӣ ֯ὑᵒ ᵓᾼ׀ ╥ᵡ ֯ӢỄ вȲ ᴖȲ ὑ

ᵓὑе /еᵫ∟Лϵҷ ȲϭἨ╥ е ᾼ ᵓȲ כ Q

                                                      
29
 Ȳ ᵓиέ ᵫ̅̅ғ ҙ ԈȲ2013ד 3ѣȴ 
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ᴖҷ Ȳ֪ױȲӐװ GaNȳSiCо֥ᾬҙ ғ аԈ ї

ᵓиέ Ϡ ӣ і װ ȳQ П ֤ҵȲҫ ᴕצ Q

Ɏ ֝ὑ ᵓ ɏȴ 

Ӑװиέ 3,398 ᾼ Q ȳצ Q ›֣

і Ȳ ҏ ї ᵓԚ 62 Ɏ ṓ Ԉ IɏȲ 62 і

װ Ɫ Ȳװ1008 ᵅ і װ Ɫ ȷװ48 צ Q װ

Ɫ Ȳװ14 ᵅⱢ 5ȷQ Ɫ 9.58Ȳ ᵅⱢ 1.43Ȳ ṳ  Ԉ I

ᾼ 62 ї ᵓ ᴩӨ Ϣ ᵓ Ϣ ᴩиέȲṳ֯

ᵓ Ϣиέϱ ẞ 2 ⇔Ɏ2 depthɏȲṳѿῂӻ Ɏ 24ɏ

ᴩиέȴ 

 

24ȸ ї ᵓ 62 Ө Ϣȳ ᵓ Ϣ  

24Ɫ ҏẃᾼ ї ᵓ 62 ᾼӨ Ϣ 1 ȳ2 ⇔

ᵓ Ϣᾼ Ȳ ᴥᾼ Ɫ ї ᵓ 62 ᾼе /еᵫ Ȳּמᴥ

ᾼ ҅ῶ 1 ȳ2 ⇔ ᵓ ϢȲ֯ 24М ◕ ⇔ ֵ
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╥֯ 25М ᴥ вᾼ CREEɎṓ 24ɏȲ 25Ɫ 24 ᴥ

ὍЄ ȲҠѿכẞCREEẓֵצ ◕Ɏedgesɏד ᾼ⇔ɎdegreesɏȲ

CREEד ᾼ ◕ẃᴞὑ 24 М ᴥ ᴥᾼ вȲ֯ 25

ᴥᾼ в CREEד ᾼЄֵ╥҅ῶ ᵓᾼ Ȳ̔ ῶ ᴥ

вᾼ ᵓ CREEᾼ …ЄֵⱢ 1 ⇔ȴ 

ד ὑ ᴥ вᾼ Ȳ ᴥ вᾼ CREE Ȳ

26 ᾼ ᴥ ὍЄ МҠѿכẞᾼ╥ в CREEד ᾼ

Ϛ ⇔ᾼּמ ԛ CREE ד ȲϷ֪ױ CREE֯ Ở Ɏ ᴥ

в ɏᾼ …ϱ ὑϡ ⇔ȴ 

 

25ȸ 24 ᴥ ὍЄ  

 

26ȸ 24 ᴥ ὍЄ  
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֯Ӑװ ї ᵓиέ в 3,398 ᵓᾼ ї ⇔Ȳậ

ẓ ї ⇔ ᵓ 62 Ȳ֝ Ӧ о 62 ᵓ ᾼ

Ө Ϣ/Ө Ϣ …Ȳ ҏ 23ᾼ ї ᵓ Ө Ϣ/ ᵓ Ϣ …

ȲҠ 25М ῀ CREE֯ ⇔ ї ᵓ Мẓצ ֵᾼ

ᵓ Ȳ֝ Ȳ Ӧ 24ȳ 25иέ CREE ṷ ᵓ

⇔ …ȲҠ ẞ CREEЛҬ╥֯ 1 ⇔ϱ ṷ ᵓ ẓצ᾿

…Ȳ֝ ϷצЛю ᵓ CREEẓצ 2 ⇔ …Ɏ 25ɏȲ

҅ῶ CREEᾼ ᵓӁᶝЛҬ╥ᴞАᾼ ᵓӨ Ӂ Ȳɕ֝ Ϸ Ӧ

҃Ϣᾼ ᵓ ᾼ Ɏ 25Ȳ2 ⇔ …ɏậ ᵓ Ȳ ӱҏ

CREE ὑ ї ᵓ ԓ Ӂᶝᾼḟїȴ 

Ӑװ ᵫ Ϡ 3,398 ᵓ ᴩ ї ᵓ ᴷȲ֝ Ϸ

ҳᶝ Ӂᶝᾼ ᵓ Ɏ398 ɏ ᴩ ї ᵓ ᴷȴῶ 3ἬӱⱢ

о֥ᾬҙװױ П GaNȳSiC ҳᶝП ᵓ Ȳѿц

і װ ȳQ П ֤ȳצ Q Ɏ ֝ὑ ᵓ ɏ∟

ᴷ ẞᾼ ї ᵓ֤ Ȳῶ 3ᾼ ї ᵓ֤ Ԛצ 20 ȲẔМצ

14 Ө ϢⱢ CREEȲ2 Ө ϢⱢ ADVACED TECHNOLOGY 

MATERIAL INC.Ȳᴖ GENERAL ELECTRIC COMPANYȳEMCORE 

COPORATIONȳSUMITOMOȳTOYOTA֢צ 1 ȴ 

ῶ 3ȸ ї ᵓ 

item ҅ῶ  і  
צ

Q  
Q  Ө Ϣ 

1 US6596079B1 656 13 2.78 

ADVANCED 

TECHNOLOGY 

MATERIALS 

INC.,DANBURY,CT 

2 US6488767B1 427 17 1.32 

ADVANCED 

TECHNOLOGY 

MATERIALS 

INC.,DANBURY,CT 
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item ҅ῶ  і  
צ

Q  
Q  Ө Ϣ 

3 US20050103257A1 216 12 0.93 CREE INC. 

4 US20090289262A1 175 10 0.97 CREE INC. 

5 US20090057718A1 115 9 1.27 CREE INC. 

6 US20060255423A1 173 9 0.98 CREE INC. 

7 US20060006415A1 385 20 1.29 CREE INC. 

8 US20100025730A1 563 14 2.19 CREE INC. 

9 US6246076B1 363 14 1.28 CREE INC. 

10 US20020066908A1 633 11 2.88 CREE INC. 

11 US20050170574A1 306 11 1.43 CREE INC. 

12 US6316793B1 1008 10 5.98 CREE INC. 

13 US20050253168A1 436 10 2.10 CREE INC. 

14 US6686616B1 378 10 2.06 CREE INC. 

15 US20060019435A1 361 10 1.96 CREE INC. 

16 US5969378A 232 10 1.35 CREE INC. 

17 US20040119063A1 290 11 1.83 
EMCORE 

CORPORATION,NJ 

18 US20040124435A1 549 12 2.15 
GENERAL ELECTRIC 

COMPANY 

19 TW200612495A 135 12 2.37 

SUMITOMO 

ELECTRIC 

INDUSTRIES LTD.,JP 

20 JP2006032749A 218 11 1.17 
TOYOTA MOTOR 

CORP 

Ӧὑῶ 3МἬӱ ї ᵓ 20 МȲ 19ȳ20 ӑצ 2 ᵓ

ϢȲ֪ױ ϯẃ 1~18 ᾼ 2 ᵓ Ϣ ᴩиέȲ 27Ɫῶ 3

ї ᵓ 18 ᾼ 1~2 ᵓ ϢȲ 27Ҡѿכẞҳᶝ ї ᵓ

18 ѿ CREE Ɫ 1 Ө ϢԚ 14 ȳӨ Ϣ ADVACNED 

TECHNOLOGY MATERIALS Ɫ 2 ȳѿ GENERAL ELECTRIC 

COMPANY EMCORE CORPORATIONⱢӨ Ϣ֢ 1 Ȳ ᴖȲ֯

27 МἬӱ CREE ᾼ 14 Мצ 2 иᵑ רּ ȷ

ADVANCED TECHNOLOGY MATERUALSᾼ2 Ӽ֯∟ ᵓ Ϣ

М CREEȷᴖ GENERAL ELECTRIC COMPANY EMCORE 
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CORPORATIONӼ֯∟ ֵ ᵓ ϢȲ 

Ӧὑ ᵓ ᾼ Ӽ҅ῶ ᵓ ᾼ Ȳ 27М 18

ї ᵓ ẓֵ ᵓ ᾼ ȲҠ ṓ Ӧҳᶝ ᵓ ї

ᵓ ѠהҠѿצ ֮ ҏ ⇔ ἤᾼ ї ᵓȴ 

 

27ȸҳᶝ ї ᵓӨ  

Ɏϝɏᶾ и иέ 

Ӑװо֥ᾬҙ П GaNȳSiC ᾼᶾ и иέȲ… 13

о ɎGaNɏȳ о῁ɎSiCɏғ аԈṼ ȳѠᾎȳ ӣἨғ

ᴩᶾ и Ȳ ᴖӢכ 28ᶾ и иέ ȴ 

28ᶾ и иέ МȲ L1.Deviceᶾ и ⱢGaNȳ

SiC WBGȲẔМȲWBGᾼи …ὑ GaNȳSiC ϱȲ֝ Ҕᵶ

GaNȳSiCד ᾼ ӢḊ ȷ֯иέ 28 L2.DeviceȲ…

ᵓѝ М ӣо֥ᾬҙ Пғ аԈȲẔҔᵶ FETȳSchottkyȳ

BJTȳDiodeȳIGBT ȴ 

֯ 28 L3.MethodⱢо֥ᾬҙ П GaNȳSiCᾼᶾ Ѡ
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ᾎи Ȳẓצҙ ᾼ ȳכ Ѡᾎȳ ȳ п ȳ

⅔ זּ ᾼḂ ȲẔМ L3.Methodᾼ …о֥ᾬ

ҙ П GaNȳSiCᾼ ɎPhysical DesignɏȲ Circuit Design

Л֝ȷ L4.Appli.Ɫо֥ᾬҙ П GaNȳSiCП ӣ Ȳиᵑ

Ɫ DFMɎDesign For ManufacturingɏȳDFRɎDesign For Reliabilityɏȳ

DFYɎDesign For Yieldɏȴ 

 

28ȸᶾ и иέ  

֯ L1.Device МȲGaN SiCᾼ ד ῺȲ֪Ɫ֯ ᵓ

ѝ ϱ SiC ⱢGaNᾼ SubtrateṿӣȲϷ֪֯ױо֥ᾬ GaNȳ

SiCᾼ ᵓᶾ ϱ ҏ ֝ ֯׀ GaN SiCᾼᶾ ȴ 

ᴖ֯ L2.Device МȲFET Schottkyᾼᶾ иӁ ȲҠ
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›ϫЄ IPCȳCPCиӁиέ ПМẓצ ᾼ FET Schottky

иӁדẻ ȲϷ ӱϠо֥ᾬҙ П GaNȳSiC֯ FETȳSchottky

ғ аԈϱᾼ ȷL3.Method ⁄ѿҙ ֵȲẔװ

╥ ѠᾎȷL4.Appli. ⁄ѿ DFMиӁ ȴ 

Ӑиέ ᵫМᾼᶾ и иέ֯ῴỞᶾ ◕…ѿ

13 Пҙ ғ аԈ ȳѠᾎȳѿц ӣᵂⱢ ᶾ Ȳᴖ

Ӑ ᾼᶾ и МȲ ȳѠᾎȳ ӣᾼᶾ иӁ ›ϫЄ IPCȳ

CPCᾼᶾ иӁד ȴ 

Ɏϥɏԍ שׁ ᾨϩ 

GaNȳSiCғ аԈᶾ ᾼԍ שׁ ᾨϩ ֽ 29Ȳ МἬ

ӱ X Ɫ ɎVisionɏȲӦ ᵓӨ ȳ ᵓ ֥ ᵓіӣ

ᾼ ֥ᵂⱢ ѩȷY ⁄Ɫ ɎResourceɏȲӦԍ Ϥȳן

ᵓӁᶝ ȳ Ἤ ȲӦכ ֯ӂ ϱиⱢҳ

Є 30ȲẔМȲҢϱӂ ᾼ Ϛ Ɫᶾ ῏ɎTechnology 

LeaderɏȲ֯ױ ᾼԍ ẓצ ֵᾼ ᵓ Ȳ֝ ӼϷ ᾼԍ

Ϥן Ӂᶝ ȷҿϱӂ ᾼ ϡ ⱢӀ ϩ῏ɎHigh 

PotentialsɏȲד ὑ Ϛ ᾼԍ ẓצ юᾼ ᵓ ȲᵀẔԍ

ן ȳӁᶝ ц Лצ ᾼѬӂȷ ҳ Ɫᴩ ῏

ɎActivistsɏȲẔ֯ X ϱᾼ ᵓ ȳ ֥ іӣ ֵȲᴖ Y

ᾼԍ ן ȳӁᶝ юȲ ὑ ₤ᾼ ᵓ ϢиӁ ȷ Ϯ

⁄Ɫ Ϥ ᾼ ᵓ Ϣ Ȳ צ юᾼԍ ן ц ᵓ

ȴ 

ԍ שׁ ᾨϩ Ҡѿ Ȳּר דּ Ɏ ֤ CreeȲ∟

Ḇ֤ⱢWolfspeedɏ֯ ד1995 Ở Ϛ᾿ ═ ᶾ ῏ᾼᴯІȲ

                                                      
30

 ᶕἣȲ ἤ ᵓӁᶝȸ ԍ ᵓ ẞ ᵓӁᶝȲ ѣґ VOL.236Ȳ107/08Ȳ

2021/08/16Ȳhttps://www.tipo.gov.tw/tw/dl -18977-62549364dd004fa5b5b98189c41564e2.htmlȴ 

https://www.tipo.gov.tw/tw/dl-18977-62549364dd004fa5b5b98189c41564e2.html
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ѻ ╥֪Ɫ Creeԓ SiC ֤ ϚȲӀҜ Ȳѹכ6 Ɏҵ

Ἃɏʒ ֯ Cree њМȲ∟ ֯ ד2021 њ דּ ɎʒMaxLinearɏ

₤ 5Gᶾ Ȳּר ╥ᶾדּ ȳ ѩȳ ᴯế ֥

ᾼ Ԓẁ Ȳכװױғ֥ᵂ ֥Ϡ Cree о῁

о ɎGaN-on-SiC)М ғ ὍЄ ếּר ᶾדּ ἤо

ḟѠ ɎMaxLinɏȲҠ ҒϠ 5G ֮үᾼ Ȳ ֣ 5G

ӁᶝȲ ֵֵ CreeӁᶝ ȴ 

ᾃᾼ╥Ȳ ɎInfineonɏכӴὑ  Ȳ›ṝ╥ᴫד1999

Іᾼҙ  Ȳ  ϩғ аԈד Ȳ ғ аԈӀ

ד Ȳ ӭ› GaNȳSiCғ аԈ֯вᾼо֥ᾬҙ ԝⱢ

שׁ ПϚȲⱢ ϚḔ Ệғ аԈӀ ᾨ ȲΩӁ Є

с GaNȳSiCғ аԈᾼ Ȳ֯ЭדɎ2022דɏӍ 20

аȲ֯ ẃᴫṸỰὭЏ ∂ Ϯ о SiCȳGaN 

ϩȲ ẛԓ ӀҜ ȲӑẃЛ Њ ȴ 

֯ Ɫ ѽᾼẒ МɎ Ϛ ц ϡ ɏȲ Ԓכ

ẞ PanasonicеҨȲנ ֯ SiCᾼғ аԈ ᾼכ цғ

ᾼ Ȳѿцׁש ќ ЄЏᵂ ☼ếᵅ ᾼ о ϡ

Ȳṳӑ Ӏ ќ═Ȳ᾿ẞ ד2019 10ѣ ớɎROHMɏΩӁӔה

Ἥ Panasonicҙ аԈṶ ȲROHM╥ѡӐ Єᾼ SiCғ ҙ

Ӣ Ȳ ԓצ 10%ѿϱᾼ SiCғ ҙ Ӏ Ȳ

ṝϚ Ȳ ῏֮ᴯȷᴖὧῡɎToshibaɏᵂ ԓ ғ аԈ

ᾼ ẁ ȲϚ᾿ ᾃὑᵅ MOSFETц IGBT ᾼ Ȳ֯ѡ

Ӑ╜Ἀḕד 305 ѡаϯȲЄϩ SiCȳGaNғ аԈȲ

֣ҠԛӢ ếᴻὢ ᾼᶾ Ȳ֯ЭדɎ2022דɏ Ԓ֯

о ɎGaNɏаԈϱ ӣ ☼ ᶾ Ȳ Ϡғ Ḇᵅȳ ☼

⇔Ḇ ȳ Ṇ ḆЊᾼ GaNаԈȲ ֯֯Ṟ ếЏ

Ẓ Ӏ ᾼᵂӣȲ֪ױṔ ẞ ῏֮ᴯȴ 
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֯ Ϯ МȲ∟ ῏МצẒ Ȳиᵑ╥Ϯ

ɎMitsubishiɏȳ Ђ ɎFuji ElectricɏꞋ╥ԓ о֥ᾬҙ ѻ

ȷẔМȲϮ ֪Ṟ Іоȳ5G ד ᷾ ҒȲ

Ḋ ғ ҙ Ȳӭ› Ѡ֣ ứ 5G ‒ᾼ

╟Ӏ ȲױҵȲⱢ ғ ҙ Ȳᴕ ›◕ ᾼῶ Ғ

ЏӢ ỗ ү ȷ Ђ ֻכ╥⁄ ṞếҠԛӢ Ӏ Ȳ

ӑẃ 5 Ȳד Є 8 Љᾼ ѱ› Ӣ ȲҔ╗֯☿ Џ ∂

SiCғ ҙ Ӣ Ȳ ᷾ Ғᴟ 1,900 ѡаɎּפ 458

ү ɏȲᾨ Ӏᴾ ȴ 

 

29ȸо֥ᾬҙ ғ аԈПԍ שׁ ᾨϩ  

ɎϟɏӨ ֮ ᵑ ӣᵒ иέ 

Ӑ ПӨ ֮ ᶾ и ᵒ П иέȲ֯סὑ Ӧиέ

Ө ֮ ᾼᶾ и иӁȲѿϠ ᶾ ᵓ֢֮֯ Ө ᾼ ἤȲ

ҠӣѿᵂⱢ ᴷ ᵓӨ ᴕṼ ПϚȴ 

30… ᵓӨ ֮ ᶾ иӁ Ȳ Ԓ╥ GaN SiCᾼ֮ и

ӁȲ ϠѡӐ֮ WIPOȲּר ȳМ Є ȳ ☺ȳ ȳү

╥ѿ GaNⱢѻᾼᶾ иӁֵὑ SiCȲᴖѡӐ WIPO⁄╥ SiCⱢѻ
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ᾼᶾ ֵὑGaNȲ֪ ѡӐNEDOɎNew Energy and Industrial Technology 

Development Organizationɏ ֵ֝ о֥ᾬҙ ϩὑ

SiC ᾼ ȳӢ 31ȲẔМ NEDO ᾼѡӐ Ҕ╗ ROHMȳ

TOSHIBAȳDENSOȳ ╢ế ЏȳCentral GlassȳMipoxế Oxideȴ 

 

 

30ȸ ᵓ֮ ᶾ иӁ  

ớ(ROHM)╥ѡӐ Єᾼ SiCғ ҙ SiCӢ 32Ȳ

ԓצ 10%ѿϱ SiCғ ҙ Ӏ ế 15~20%ᾼ SiC Ӏ Ȳṳ

ѹ֯Ὼ ∂Ϛ Џ Ȳ Џ Ṝѿ֯ӑẃХד SiCᾼ

Х ȷὧῡɎToshibaɏ⁄╥Ӣ ḦṞȳЏ ế ᾼғ ҙ

Ȳ֝ ᾃὑѭṞȳ ϩ ế data centerȲὧῡ ẞ ד2026

SiCҙ ᾼ 10
33ȷDenso⁄╥ ḦṞ Ԉ П

Ϛ34Ȳ ₇ѻϩⱢі І ạ аɎECUɏếẔ҃ḦṞ ӣ ế

ғ ҙ ȳҙ ế ICȴ Ϡ ᴃ ᾼ ṞПҵȲ

                                                      
31

 https://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=18909 
32

 https://udn.com/news/story/6871/5636215 
33

 https://technews.tw/2021/12/06/ev-sic-toshiba/ 
34

 https://www.denso.com/global/en/news/newsroom/2020/20201210-g01/ 

https://iknow.stpi.narl.org.tw/Post/Read.aspx?PostID=18909
https://udn.com/news/story/6871/5636215
https://technews.tw/2021/12/06/ev-sic-toshiba/
https://www.denso.com/global/en/news/newsroom/2020/20201210-g01/
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ӥ ֯Ẕ ᴃṞМṿӣ SiCғ ҙ ȲѡӐеҨ צ

Єּפ 20%ᾼ SiCғ ҙ Ӏ Ȳῶ ҏѡӐ ὑ SiCғ ҙ ᾼ

⇔ȲϷ֪ױо֥ᾬҙ SiC ֯ѡӐ֮ ᾼ ᵓӁᶝד ѩ

GaNᾼ ֵϚṷȴ 

֯ 30М֢֮ ֯ᶾ и L2.DeviceɎSchottkyȳFETȳWaferɏ

МȲꞋѿ FET ֵȲẔװⱢ SchottkyȳWaferȷᶾ и L3.Method

Ɏҙ ȳ ѠᾎḂṏȳ ɏМȲ֢Ө ֮ Ꞌѿҙ

Ɫѻ Ө ӭᾼȲẔװⱢ ѠᾎᾼḂṏ ȷ֯ᶾ

и L4.Appli.(DFMȳDFRȳDFY)Ȳ֢Ө ֮ ѿ DFMⱢѻ Ө

ӭᾼȲẔװⱢ DFRȳDFYȲ 30ᾼ֮ ᶾ МҠѿϠ ẞ

֢֮ Ϡ GaN SiCᾼ ҵȲẔ҃ᶾ ғ ֢֮֯ ᾼ ֤ϱ

−Ϛ Ȳ֝ Ϸẻ ᴟ› IPCȳCPCиέ Мᾼᶾ ȴ 

Ɏϫɏѻ ᵓ Ϣ ӣᵒ иέ 

Ӑ ⱢṼ ᵓ 3,398 ›ϫЄ ᵓ Ϣ Ẕ П ᵓ

ᶾ и Ȳ ᴖ Ӣ 31П ᵓ Ϣᶾ Ȳ ѿ ›ϫЄ

ᵓ Ϣ֯ ᵓӨ Ӂᶝᾼᶾ ӣ ȴ 

ὑ 31Ȳ Ђ ᴫׄ ІּדᶾЄ GaNо֥ᾬҙ ᾼ

ȲẔ҃ ᵓ Ϣ⁄ѿ SiCо֥ᾬҙ ᾼӁᶝỰֵȲꜙᴟ ҅Ḧ

Ṟ֯ SiC ϱḆ ֵὑGaNȷᴖ֯ Schottky FETаԈᾼӁᶝϱȲ

ᴫׄ ІּדᶾЄ SUMITOMO ᾃ ֯ SchottkyаԈᾼ ȲẔ

҃ϥᴯ ᵓ Ϣ⁄ѿ FET аԈᾼӁᶝỰֵȷᴖ֯ ӣғ ϱȲ›ϫ

Є ᵓ ϢꞋⱢᾃ DFMɎDesign for ManufacturingɏϱȲ ᴖȲ

ⱢἬᾃ ᾼ╥ ᵓ Ϣ Infineon֯ DFYɎṏ Ḃ ɏϱֵצӁᶝȲṏ

ᾼḂ ֯ҙ Мֵ Ȳ֪ױȲҠ Infineon֯о

֥ᾬҙ ᾼ ᵓӁᶝМ דצ Єᾼԍ їȴ 
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31ȸ›ϫЄ ᵓ Ϣ ᵓᶾ  

 

32ȸҳᶝ›ϫЄ ᵓ Ϣ ᵓᶾ  

31Ɫҳᶝ›ϫЄ ᵓ Ϣᾼ ᵓᶾ Ȳ֯› иέ

МȲ Ӧ ᵓ ӁᶝἬ ╗ᾼҳЄᶝɎּר ȳМ Є ȳѡӐȳ

WOɏ ᴩ ᵓ ᾼ ȲҠᵂⱢᵒ ᵓ Ө ϢӁᶝᾼԍ
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ї ᵓ ᶾ ᾼ ⇔Ȳᴖ ҳ ›ϫЄ ᵓ Ϣ ᶾ и

МȲ ẓצ ⇔ᶾ ᾼ ᵓӁᶝ Ẕד П ᵓ ϢП

иέȲҠᵂⱢ ᾨ њᾼᶾ Ӂᶝ ᾓȴ 

ᵓ Ϣ CREEȳSUMITOMOȳPANASONIC֯ 32ҳ ᵓ

ᶾ Ӂᶝ ϱ ד31 ᾼᶾ Ӂᶝ ẻד ȷᴖ ᵓ

Ϣ MITSUBISHI֯ҳᶝ ᵓ ӁᶝМȲ֯ GaNᾼᶾ Ӂᶝֵὑ

SiCȲ ד31 ᾼ GaNȳSiCᶾ ӁᶝЛ Ȳ֝Ҡ ṓ MITSUBISHI

֯ҳᶝᾼ ᵓӁᶝϱ ᾃ GaNᾼ ȴ 

32ҳᶝ ᵓ Ө Ϣᾼ FUJI֯ SiCϱ ֵὑ GaNȲד

31Лиᶝᾼᶾ Ӂᶝ⁄╥ѿ GaNֵὑ SiCȲῶӱ Ђ֯ҳᶝ ᵓ

Ӂᶝϱ SiCֵϚ ȷױҵȲ 32Мᾼ INFINEON⁄╥ѿ

GaNⱢѻȲ 31Лиᶝᾼᶾ ӁᶝМѿ SiC  чȴדֵ

ɎϫϚɏ иέ 

֯Ӑװо֥ᾬҙ ПGaNȳSiCғ аԈ ᵓиέ ᵫМȲ

ȳ ∟ᾼ ᵓ Ɫ 3,398 ȲҠѿ IPC/CPCиέȳᶾ

и иέМȲϠ ẞӐװ 3,398 ᵓ Мᾼ IPC/CPCᶾ

ᶾ и иέ Ὠד Ȳ֪ױҠ ẞױ 3,398 ᵓ ᾼ ᵓ

ᶾ ֮ ֯ 13Ἤӱᾼиέӭ ϱȴ 

ᴖȲ ᶾ ╥ẓצ Ἠ᾿ ᾼ ȲẂֽ GaNᾼ

Ở Ɫ LED ᶾ Ȳ ᴖ ᴟЭᾼғכ ȲϷ֪֯ױ Э

GaNғ П ᶾ и ὑ о LED ᾼ ᶾ ᴖ

ױȲ֪כ ѿἕ ṷԒ›ᶾ ӑẃᾼ Ȳד

֮Ȳӭ›ᾼᶾ Ҡ ⱢӑẃẔ҃כ ӣᾼҠ ἤȲֽ֪ױᴶ

ᴩᶾ ᾼиέ╥֯Ӑװ ᵓиέϱᾼѻ ПϚȴ 

ᴖ ᴕ ẞ ṷԒ›ᶾ Ἠ╥Ẕ҃Ҡ ἤᾼ ӣȲ֯ иέ
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ᾼן ϱҠ ֪Ɫ ⇔ ᶾ ӭ ᴖṿ ὑ Ȳ

֯ ϱ Ϡ ḆЄ Ϣϩ ӐȲ֝כ Ȳ֯ ȳϢЏ

ϱϷ− ѿᵒ ֯ ῴ Ἤ ֻᾼᶾ ╥ᵡ֯ ᵓᶾ ϱ

Ἤצ ἤȲ֪ױ ֽᴶצ ֮ἷ иέ ᾼ Ȳ ᵓ

иέЛᴟὑ ⇔ ֯ ứ вȲכⱢϚ ᵺ ᾼ Ȳᴖ֯ ᵓ

иέ МȲ ᵓᾼ›֣ȳ∟֣і Ҡ Ɫ ӦӨ Ϣȳ ▲ỗ ȳ

ᾨ њἬ ҏẃ ᶾ ῺᴿἨ῏╥ẓצᶾ ἤᾼ ᵓ

ѝ ȲϷ֪ױȲ֯Ӑװ ᶾ ᵫᾼ ∟ ᴖ ᾼ ᵓ

Ɏ3,398 ɏȲ ֥Ẕ›ȳ∟֣і Ȳ ȳ ȳҟ Ȳѿ

иέ ᾼ Ȳᶦ ẞḆֵ ȴ 

 

33ȸ І ᵓ Ө  

֯Ӑװ иέϱ Ӧ 3,398 ᵓ ֯ᶾ ᾼ

ἤ∟Ȳ Ẕ 3,398 ᵓ כ ᴩ Ȳԛ ᾼ ᵓ

כ Ԉ ד П›֣і ȳ∟֣і ֥Ȳ ẞ 38,366 ᵓ

Ȳ Ԛ 114,550Ԉ ᵓ Ԉ ᴩиέȴ֯Ӑ

иέМ Ԓ› ȳ ∟Ἤ 3,398 цד ПⱢ І

Ɏseedɏ Ȳᴖ ›ȳ∟֣і ֥ẆἬ 38,366 цẔד

ПⱢ Ɏexpansionɏ Ȳᴖ І ᾼ ѩד
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ֵҏϠ 10.3 Ȳ ᵓ Ԉ ϷֵҏϠ 10.1 ȴ 

33ἬӱⱢ І ᵓ ᶾ ᾼӨ Ȳ

33МҠ І ֯ ᵓ ᶾ Ө

ϱד Ϛ ȷ 34ȳ 35Ɫ ᾼ IPCȳCPCиέȲẔ

IPC І П ֯ὑ ›ϫЄ IPCМᾼ H01L21/338

Ɏ ẓצṈ ῏ɏȳH01L21/28Ɏӣ 21/20ᴟ 21/268֢ӭЛҔ

╗ᾼѠᾎἨ ὑҙ Ḋ ϱ ῏ɏȳH01L21/02Ɏҙ

ἨẔ ԈП Ἠ ɏȲ CPCиέМ І ֯

ὑ ›ϫЄ CPCМᾼ H01L29/7813Ɏẓצ ᾼɏȳ

H01L29/1095ɎDMOS Ἠ IGBTᾼ ɏȳH01L21/0254Ɏḛ

Ḋ оᾬɏȲ ᴖȲϱ ›ϫЄ IPCȳCPC ᶁ ֯

І IPCȳCPC ֤П› 20֤вȲ֪ױҠᵒ І

֯ᶾ ϱ ЛЄȴ 

 

34ȸ IPCиέ 
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35ȸ CPCиέ 

 

36ȸӨ ֮ иέ 

36 Ɫ ᾼӨ ֮ иέȲẔ›ϝЄӨ ֮ иᵑⱢּר
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ȳѡӐȳМ Є ȳWOȳ ȳ ☺ȳү ȳ ȳ ☺Ȳ

І ֤ ᶧЛ֝П ֯ὑМ Є ѡӐ֯ І М ֤Ṽ

ᶧⱢ ϡȳ ϮȲѹМ Є ѡӐ֯ І Мᾼ ᴾ І

פּ 0.6%Ɏ 70ԈɏȲ ᴖȲ֯ МѡӐ⁄╥ ֤ ϡ

ɎԚ 25,202ԈɏȲМ Є ֤ Ϯ֤ɎԚ 14,353ԈɏȲᴾѩ פּ 9%

Ɏ 10,849ԈɏȲẔ ⇔ЛҬ╥ ֤ ᶧϱḂ Ȳ֯Ԉ ⇔Ϸ

Є Ἦ ȲӦὑ Ӧі ṿ ᵓ ᾼ Ȳ҅ῶ ᶾ ӣϱЛ

ԛԓ ạ֯ ứ вȲᴖ╥ צ Ἠ ᵓӁᶝ Ȳ

ѿḆᶛ ᾼ ԓ ֮ ₣᾿ ֣Ѡ֣ ᴩиέȲ֝ Ϸ֯Ө

֮ ϱ Ḇ ֮ ҏ І ד ᾼӨ Ϣ֢֯

ᶝӁᶝᾼ ᾓȲϷ֪ױȲӦ І Ө ֮ ᾼ ȲҠ

ѿ ẞᾼ╥М Є ֮ ᾼ ᵓӨ ֯ І М ֤ ϡȲ

ᵀ֯ МȲ о֥ᾬҙ GaNȳSiCғ аԈẓ ἤᾼ

ᵓиέϱȲЬ ѡӐ֮ ᾼ Ө ꜙЄȴ 

37Ɫ ᾼ› 15֤ ᵓ ϢиέȲẔМѡӐ ᵓ ϢԚ

Ҝ 10 Ȳ֤иᵑⱢ FUJIȳTOSHIBAȳMITSUBISHIȳSEMICONDUCTOR 

ENERGY LABȳPANASONICȳSUMITOMO ELECTRICȳTOYOTAȳ

HITACHIȳDENSOȳROHMȲꞋⱢѡӐЄԍ Ȳּר ⁄Ɫ CREE

IBM Ԛ 2 Ȳ֤ Ɫ INFINEONȳ ⱢϮ╦ ІȲү ⁄╥ү Ȳ

ҜỰ 13֤ȴ 

37Ɫ ᾼ› 15֤ҳᶝ ᵓ ϢиέȲẔМ ᵓ Ϣ

ЬѿѡӐԚ 9֤ ֵȲּר Ԛצ 3֤ȲẔМ CREEѿ 316

3֤Ȳ 1֤ᾼ PANASONIC ד 17 Ɏּפ 0.05 ɏȲ ᴖ

36МἬӱ CREEᾼ 1107 Ϛ֤ ד 1.2 ȲЛ CREE

֯ ᵓӁᶝϱ ậ ᵓ ֵ ӁᶝѠהȲᴖү ү ֯ҳᶝ

ᵓ ϢϱҜỰ 31֤ȴ 



63 

֯ӐװиέМ І ›֣ȳ∟֣і ֥Ȳӣѿ иέ

ᾼ Ȳṳиέ І П ᾼ Ȳᴖ М ṅҏ

֥ү ԍ Ϥо֥ᾬҙ GaNȳSiCᾼ€ ȲẔМȲ֯

І ᾼ IPC/CPCиέМᶁ FETȳSchottkyаԈ ֥

ẓֵצ ᾼи ȲҠ FET Schottkyᾼׁשṅ֯о֥ᾬҙ GaNȳ

SiCӀ ϱᾼ ȴ 

 

37ȸ ᵓ Ϣиέ 
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38ȸҳᶝ ᵓ Ϣиέ 

ȳ  

Ϛȳү ֯о֥ᾬҙ ғ аԈП GaNȳSiC ∂  

῀֤ ṙ о ѻ Richard Errett Smalley ֯ɦHumanityôs 

Top Ten problems for next 50 yearsɧϚѝМ╓ҏ֯ӑẃ МϢד50

ẞᾼϫЄ ȲẔМȲ ᴯỰ Ϛ֤35Ȳᴖ֯Лϵ∟ᾼЭ

щȲ ȳ ȳӂὰȳӻ ȳ Ṷ ӣ Ȳ ϚЛ

ד Ȳ ᾼṼ ἤϷѡ ȲБ╥כⱢ ᾼ

ӭ ȲѹῺ үד ֯ ϩȳ ȳ ȳ ϱϷ Ϛ Ȳ

                                                      
35

 tǊŀǎƘŀƴǘ ±Φ YŀƳŀǘΣ ά9ƴŜǊƎȅ /ƘŀƭƭŜƴƎŜ ŀƴŘ bŀƴƻǘŜŎƘƴƻƭƻƎȅέΦ 
https://www3.nd.edu/~pkamat/pdf/energy.pdf  

https://www3.nd.edu/~pkamat/pdf/energy.pdf
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֝ Ӧὑ Ṟ ⁫ Ȳ֢ 5G ᶾ ᾼ Ȳ Ϡ

Ḇ Єᾼ ḖȲ֪ױ Ϛ ᴖ ԓṝȲ ֽᴶḂ ṿӣ

ѿ с֯ ϱᾼ ᾨϩȲכⱢӇ ᾼ ȴ 

Ṟᾼ Ȳ Ϡ Ϡ ṅשׁ ӣȲϷ Ḇֵ

ᴩԛװс Ȳ᾿☼ ȳ Ṇ ѿц҉ Б‍ Ἇ ᴃ

ⱢѻᾼṞӣ ϩἬ ѩ Ȳד ֮ȲḆᶶᾼ҉ ⇔ ḖȲѿцḆ

ᾼ ạ ҉ ѠהȲ̔ ῶ Ҡѿᶶ ạȳֹו ȳ ȳ

ᾼғ ạаԈḆ Ȳᴖо֥ᾬҙ ֯ Ѡ ᾼ Ԉ ֻ

֥ȷ֝ Ȳ֯ῴ 5G ᾼӁᶝϱȲ῁ ғ аԈỮҠќ═ᴰ

▐ Ȳ ᴖ֯ 5G ∟ ȲꜙᴟḔϤ 6GȲϚ ῁ ғ аԈ

ѩо֥ᾬҙ Ḇ ᾼ ӐИכ ѿќ ᴰ ḖȲ

ד о֥ᾬҙ ғ аԈᾼ ȳֹו ȳֹו ѿц ғ

⇔ ἤȲчᴖḆ ֥֯ӑẃᾼ ӣϱȷѹ Ϛ᾿ѿẃ

╥֢ ‍ ᵺ ᾼכӐќҏȲẔ Ϡ ȳӖӢȳ ’

Ȳ ╥ẓ ן ᾼ Мїᾼ∂ Є ᾼ ϩȲ

ױ֪ ғ ⇔Ɏpower densityɏȳ ȳ ẁ ḖȲ

֯ӑẃἬᶮכᾼ ᾼ╚ Ȳṿ о֥ᾬҙ Мᾼ GaN SiCכ

Ɫ ϤϯϚ ѷ҅ҙ ғ аԈ‍ ᾼ€ ȴ 

ү ẓצԓ ⇔ ᾼҙ ȲẔ ᾼҙ

ҠᵂⱢ∟לȲ֝ ֯ ᾼ ᵓ ϢиέМȲү ֯ԓ

о֥ᾬҙ GaNȳSiCᾼ ᵓӁᶝ Ҡ רּ ȳѡӐԍ Ϛ

ᵑ ȲṜṓү ֯о֥ᾬҙ ϱᾼԍ їȲױҵȲү

֯ҙ ₇ẓ ⇔₣᾿ ֥ ϩȲ֝ ẓצғ ᾼ

еҨȲ֪ױҠѿ ᴕѡӐѿ Ɫ ɎtẂֽ

ᶾ ֥ NEDOɏ Ɫᶾ ֥ Ȳ ֥ҙ ֢

о֥ᾬҙ ғ аԈד ᾼϱϯ ԍ ᴩׁשṅ ȲӼ╥ҠᴩѠ

ᾎȴṳѹ 27Мҳᶝ ᵓ Ϣᶾ и ȲЛ ᾼ╥֯ҳ
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ᶝ›ϫЄ ᵓ Ϣᾼᶾ и МȲ ὑ SiCҙ ᾼԍ ֵὑ

ṅשׁ GaNȲ ϠҠ ֯ҳᶝ ᵓ ϢМѻ Ӂᶝ Ὅ֯ SiCᾼׁש

ϱȲϷ҅ῶ ӑẃ֯ SiC ȳ ӣ ϱ Ḇֵצ ᾼҠ Ȳ

Ϸ֪ױѿҙ Ɫ€ ᾼ о῁FETȳSchottkyаԈȲ

Ҡ ү ֯ ϱᾼ ⁫ ȴ 

ϡȳ  

ᵓиέᾼӣ ֯ὑ ᵓ ȳᶾ и ȳ иέȲ

ѿ ֯ ᵓ Мᾼ ᾓȲṳ ֢ ᵓ ȳ

ȳ ȳ Ȳ ᴖ┤ ҏẓ ᾼ ᵓ Ȳѿ♂ ᵓ

ᶾ Ȳṳ ֢Ө Ϣᾼᶾ иӁȲᵒᵑҏӨ Ϣ

Ȳ Ɫӑẃᶾ ֥ᵂἨ ᾨᵒ ӣᾼ ȴ 

Ӑװо֥ᾬҙ GaN SiCᾼ ᵓиέ ᵫȲẔиέ

ֽϯȸ 

1. ֯Ө иέ ӢỄ иέМ ῀о֥ᾬҙ GaNȳ

SiC ғ аԈᶾ ᵓ֯ᶾ ⇔ Ϥ ᾼӨ Ϣ

Б כ Ȳѹ֯ ᾼד2018~2012 ᵓӨ ȳӨ Ϣ

ᵧ Vᶮפ Ȳᴖ֯ 2017ȳ2018ד ᵓӨ Ϣ ц ᵓ

Ө ϱс∟Ȳ ᵓӨ ד2012 Ẓ Ȳῶӱ

֯ ᾼד2017 ᵓӨ Ϣ֯о֥ᾬҙ GaNȳSiCғ аԈ

ϱẓדצ ᾼׁש Ө Ȳ ֯ רМּד2018 ὔΉ

ѿц COVID 19ᾼ ṿ ᵓӨ ϯ ȲT 2012~2017

Ἤד ứᾼ ẃכȲо֥ᾬҙ GaNȳSiC ғ а

Ԉ֯ ᵓӨ Б ֯ ứӨ њМȲ֪ױ ═

ṷӨ ֣Ȳ֯ү ӑẃ ᵓӁᶝ ᶾ ֥ᵂ

ϱứצᵗ ȴ 

2. о֥ᾬҙ GaNȳSiCғ аԈ֯›ϫЄ IPC/CPCиέϱ
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цМ֯ H01L29ȳH01L21ⱢѻȲẔ ṳЛЄȲ֝ ֯ Ӧ

38366 ᵓ ᴩ›ϫЄ IPC/CPCиέȲϷ

М֯ H01L29ȳH01L21МȲ֯ᶾ ϱϷӑ ֵȲ ӱӨ

Ϣ֯о֥ᾬҙ GaNȳSiC ғ аԈ֯ ᵓӨ ϱẓ

⇔ᶾ М ἤȴ 

3. о֥ᾬҙ GaNȳSiCғ аԈ֯›ϫЄ ᵓӨ ֮ МȲ

ѿּר Ɏ2,337Ԉɏ Ϛ֤ ᴯȲẔװ╥М Є Ɏ1,854

ԈɏȳѡӐɎ1,784ԈɏȳWOɎ830Ԉɏȳ Ɏ631Ԉɏȳ ☺

Ɏ622Ԉɏȳ Ɏ482Ԉɏȳү Ɏ444ԈɏȴМ Є ֯Мּר

ὔΉ ԓϩ о֥ᾬҙ GaNȳSiC Ȳṿ

֯М Є ᾼ ᵓӨ ֯ ∟ד2016 רּ ֮ ᾼ ᵓӨ

ṳ ȲṜṓМ Є ╜Ἀ֯ о֥ᾬҙ GaNȳ

SiCᾼḟїȲ ᴖȲ ᵓ ֵᶝӨ ӁᶝȲЛ ẓ

֝צ ӁᶝּרȳѡȳWOᾼ ᵓ Ɏ555 ɏѩ֝ Ӂᶝּרȳ

МȳWOᾼ ᵓ Ɏ441 ɏֵҏ 114 Ȳ ӱҏẓצ ϩ

цԍ ї ᴩ ᵓӁᶝᾼӨ Ϣ֯ѡӐ ᴩ ᵓӁᶝᾼ

ȷ֝ Ӧ ᾼӨ ֮ иέȲּר Ṽ ᴾ

Ϛ֤֮ᴯɎ32,578ԈɏȲ ϡ֤⁄ⱢѡӐɎ25,202ԈɏȲ Ϯ

֤ⱢМ Є Ɏ14,353ԈɏȲ ᾼ ȲѡӐЛҬ

╥֯ ֤ϱכⱢ ϡ֤Ȳꜙᴟ֯Ө Ԉ ϱѩМ Є ֵҏ

75%Ȳ֪ױ ᶛ ᾼ иέМȲ֯М Є ד ὑо֥

ᾬҙ GaNȳSiC ғ аԈ ᾼ ᵓӨ чᴖ╥юὑ

֯ѡӐᾼӨ ȴ 

4. Ӑװо֥ᾬҙ ғ аԈ ᵓиέ֯›ϫЄӨ Ϣи

έϱȲиᵑ Лиᶝ ᵓ ҳ ɎɕּרȳМȳѡȳWOɏ

ᵓ ᴩиέѩ ȲẒ ֯иέ֝ד ϱꞋᵧ

ҏѿѡӐӨ ϢⱢѻᾼӨ ɎMITSUBISHIȳSUMITOMOȳ
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FUJI ELECTRICȳ PANASONICȳ ROHMȳ TOSHIBAȳ

TOYOTAɏȷּר Ө Ϣ⁄֯Лиᶝцҳᶝ иέМꞋⱢ

CREE֯ ֤М ѡӐ М֢Ө Ϣṳ ȷ ☺֮ ⁄

ѿ ᾼ INFINEON֯Лиᶝцҳᶝ ᾼ›ϫ֤Ө М

ϱ֤צȴẔМȲМ Є Ө Ϣ ҏ ֯ЛиᶝᾼϫЄ ᵓ

Ө ϢМɎᴫׄ ІּדᶾЄ ȳכ ІּדᶾЄ ɏȲꞋⱢМ

Є ╜Ἀ֯ ᴩ╜ ϯ ᵗᾼ שׁ Ȳ ӱҏМ Є

֯о֥ᾬҙ ᴩ╜ ϯȲ ֯ М Є ᾼ ᵓӁ

ᶝȴ 

5. Ӧ иέЛиᶝ ҳᶝӁᶝᾼ ᵓ ϫЄ ᵓӨ

ϢȲẔМ І ᾼ╥ѡӐӨ֝ד ϢṼ ⱢϚЄ

Ҝ ϚѠȲּר Ϸѿ CREEϚὬ ṃȷ ☺⁄ѿ INFINEONȳ

ABBȳSOITECȳPHILIPSиᵑиӁ֯ЛиᶝἨҳᶝ ᵓӨ

Ϣϱȷү ᾼү ⁄╥֯Лиᶝϱ ֤ 13ὙȲҳᶝ ᵓ

Ө ϢϱӼצ 31 ֤Ȳ֯ԓ ֵ ᾨ῏МꞋⱢЛ ᾼ

֤ȴ 

6. ֯ ї ᵓиέϱȲӐ ᵫ Ϡṿӣ і ҵȲ֝ ᴕ Q

ї╓ ȳצ ї╓ װ ѿ ᴩ ї ᵓᾼ ᴷȲ

ṳ Лиᶝ ҳᶝ ᵓ Ἤ ҏᾼ ї ᵓѿ о

ᴩиέȲҠѿ ẞ CREE֯Л ╥ЛиᶝἨҳᶝ ᵓ

ї ᵓМӣצ ֵᾼ ᵓ Ȳ ӱӭ›֯о֥ᾬҙ

GaNȳSiCғ аԈᾼ ї ᵓ ֯ CREEњϱȲ֝ Ӧ

иέҠϠ ẞ CREEᾼ ᵓЛҬ╥ ӦᴞАӨ Ȳ֝

Ӧ ᵓ ậ Ẕ҃Ө Ϣᾼ ᵓȲ ӱ CREE֯о

֥ᾬҙ GaNȳSiCғ аԈ ᵓӁᶝϱᾼԍ їȴ 

7. ֯ᶾ иέѠ Ȳ֝ ѿᶾ ғ и Ө ֮ ȳӨ Ϣ
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ᵂиέ ȲҠ ᾼ╥ ֯ GaN ᾼ ᵓӁᶝ ֵȲ

ᴖ֯Ө ֮ ᶾ ӁᶝϱȲѡӐ֮ ⁄Ɫѿ SiC Ɫ ᵓӁ

ᶝ GaN Ȳֵ ӱ֯ѡӐ֮ Ө ᵓᾼ ᵓ Ϣ ᾃ SiC

ᾼ ȷ֝ ֯ ᵓ֮ ᶾ иӁȳЛи ҳ ᵓ ᵓ

Ϣᶾ иӁМȲаԈ FETȳSCHOTTKYᾼ ꞋⱢӁᶝ

ȲῶӱаԈ FETȳSCHOTTKYᾼ Ɫо֥ᾬҙ ғ

аԈѻ ȷ ӦЛи ҳ ᵓ Ϣᶾ иӁᾼ

иέȲҠѿϠ ẞ֢ ᵓ Ϣᾼ ᵓӁᶝᶾ ȲẔМȲ

ᵓ Ϣ MITSUBISHI֯ҳᶝ ᵓ ӁᶝМȲ֯ GaNᾼᶾ

Ӂᶝֵὑ SiCȲ ֯ GaNȳSiC ᶾ ӁᶝЛ֝ȲҠ ṓ

MITSUBISHI֯ҳᶝᾼ ᵓӁᶝϱ ᾃ GaNᾼ Ȳҳᶝ

ᵓ Ө Ϣᾼ FUJI֯ SiCϱ ֵὑ GaNȲד Лиᶝᾼ

ᶾ Ӂᶝ⁄╥ѿ GaNֵὑ SiCȲῶӱ Ђ֯ҳᶝ ᵓ Ӂ

ᶝϱ SiCֵϚ ȷױҵȲҳᶝ ᵓ Мᾼ INFINEON

⁄╥ѿ GaNⱢѻȲ Лиᶝᾼᶾ ӁᶝМѿ SiC чȲדֵ

֯ҳᶝ ᵓ Ӂᶝᾼ ᵓ ϢЄֵ ֯ѿ SiC Ɫ

Ȳ ӱҏӭ›֢ ᵓ Ϣ SiC ᾼ ẓצ ᾼֵᶝӁ

ᶝ ȴ 

Ӑװ ᵓиέϱ ᴕ USPTO֯ ד2022 2ѣ 15ѡἬ ҏ 5G

ṅשׁ ᵫМᾼϮᶝ ᵓ Ɏtriadic patent familiesɏ ᵓӁᶝиέѠ

ᾎ ᴩֵᶝ ᵓ Ɫиέ ȲṳѿҳᶝɎּר ȳѡӐȳМ Є

ȳWOɏ Ɫֵᶝ ᵓ ԈȲ Ӧҳᶝ ᵓ ᾼ ᵓ

ϢиӁ ᾓȲ ѿ Ӧ ᵓ ֵᶝиӁᾼ Ҡצ ѹṣ ֮

ҏẓצ ᾨӁᶝ ϩᾼӨ Ϣȴ 

иέװҵȲӐױ ᵫ֯ ї ᵓ ϱֵצ Ȳ Ϡᵓӣ›֣

і ҵȲ֝ іϤ Q ȳצ Q װ ѿцҳ

ᶝ ᵓ Ȳṿ ї ᵓᾼ ϱẓֵצ ⇔ᾼ ᴕ Ȳ֝
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Ϸ Ϡ֯ҳᶝ ᵓ ᾼ ԈϯȲҠѿצ ֮Ф ֢ ї

ᵓ Ѡהᾼ ȴ 

֝ ⱢϠ ᵓиέᾼ ȲӐװ ᵫ֯ М 3,398

ᾼ›֣ȳ∟֣і ᴩϚ ⇔ (1-depth network)

֥Ȳᴖ ᵓ Ԛ 38,366 Ȳṳ Ẕ כ ᴩиέȲ֯

Ẕ ᵓӨ ȳIPC/CPCиέȳҳᶝ ᵓ Ө Ϣиέ ὨꞋ

І ᾼиέ ὨדФẻ Ȳ Ϡῶӱ І ᾼ ᵓ

ᶾ ӑ ֵȲϷ҅ῶ Ӧ›֣ȳ∟֣ѿϚ ⇔ ֥Ѡה

ᵓиέ ╥ҠᴩᾼѠᾎȴ 
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I. ї ᵓ  

# ҅ῶ  
і

 (װ)

צ Q װ

 
Q  

1 KR2015048475A 48 10 1.45 

2 KR2012027987A 54 7 2.20 

3 TW200612495A 135 12 2.37 

4 US20100289032A1 161 8 1.77 

5 US20050009310A1 264 7 6.21 

6 US20100140660A1 430 7 2.82 

7 JP2008016461A 124 5 8.50 

8 US20050258431A1 152 5 1.78 

9 US20020066908A1 633 11 2.88 

10 WO2001022498A1 221 5 2.56 

11 US20060019435A1 361 10 1.96 

12 US20050170574A1 306 11 1.43 

13 US20040061129A1 614 9 3.58 

14 US20050258451A1 371 6 3.70 

15 US20050173728A1 280 5 2.93 

16 US20040212011A1 414 6 3.91 

17 JP2011238685A 105 5 5.38 

18 US20060065910A1 154 6 2.00 

19 US20130140605A1 91 6 3.67 

20 WO2010101016A1 61 6 7.60 

21 JP2010267655A 64 6 2.99 

22 JP2010267783A 64 9 1.80 

23 JP2008120672A 306 6 2.16 

24 WO2006013957A1 53 5 3.69 

25 JP11130597A 334 6 2.29 

26 JP10284436A 382 5 7.64 

27 JP2004363563A 281 6 2.00 

28 JP2003234301A 245 5 1.92 

29 JP2007019309A 219 5 4.05 

30 JP2002203967A 180 6 1.68 

31 JP2002222817A 105 6 1.58 

32 US20100330754A1 79 6 3.53 

33 US20110260174A1 97 7 3.15 

34 US20100301396A1 204 9 4.32 

35 US5877515A 128 6 9.58 

36 US20060060871A1 532 11 2.36 
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# ҅ῶ  
і

 (װ)

צ Q װ

 
Q  

37 US20050189561A1 371 9 1.84 

38 US20050189562A1 245 5 2.49 

39 WO2003050849A2 227 5 2.35 

40 JP2010252568A 75 5 3.82 

41 JP2009295728A 99 5 4.78 

42 US20040124435A1 549 12 2.15 

43 JP2003229566A 429 8 2.83 

44 JP2008166469A 221 6 1.99 

45 US20030178633A1 380 7 4.49 

46 US20060267090A1 263 6 2.23 

47 US20050202661A1 62 6 1.51 

48 JP2003068759A 201 6 1.95 

49 US5393993A 955 8 6.31 

50 US5270554A 280 5 3.19 

51 WO1990007192A1 87 7 2.65 

52 US20100025730A1 563 14 2.19 

53 US20080067524A1 93 6 1.55 

54 US6316793B1 1008 10 5.98 

55 US6686616B1 378 10 2.06 

56 US20050253168A1 436 10 2.10 

57 US20050051796A1 423 8 2.74 

58 US20070235775A1 229 8 1.54 

59 US20080029838A1 196 7 1.58 

60 US6596079B1 656 13 2.78 

61 US5929523A 99 5 2.02 

62 US6180958B1 214 8 1.86 

 

II. ᶾ ҅ ῶ 

и  ҅   и  ҅  

GaN A1  ҙ  C1 

SiC A2  ѠᾎᾼḂṏ C2 

WBG A3   C3 

BJT B1  ⅔ ᾼḂṏ C4 

Schottkyȳ ȳ ȳ
SBD 

B2  ὑ ϩᾼ ᶾ  C5 
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и  ҅   и  ҅  

FET B3  
ὑ ϩ ᾼḂ Ɏ ϩ

⇔ȳ ⇔ɏ 
E1 

Diodeȳϡ  B4  Ḃ  E2 

HBT B5  
זּ ᾼḂ ɎBV, BREAK 

DOWM VOLTAGEɏ 
E3 

ZENERȳ ȳ  B7  п  E4 

IGBT B8  
DFM(ɎDesign For 

Manufacturingɏ 
D1 

WaferȳẔ҃ B9  DFRɎDesign For Reliabilityɏ D2 

   DFYɎDesign For Yieldɏ D3 

III.  ᵓ  

# ҅ῶ  Ө ѡ ᶾ и  

1 CA2008176A1 1990-01-19 A2 | B2 | C1 | D1 

2 CN101017854A 2006-12-31 A1 | B2 | C1 | D1 

3 CN101252100A 2008-03-28 A1 | B3 | C2 | D1 

4 CN101419985A 2008-12-01 A1 | B3 | C3 | D2 

5 CN101540283A 2009-04-14 A2 | B2 | C1 | C2 | D1 | E3 

6 CN101540343A 2009-04-14 A2 | B2 | C1 | D1 

7 CN101556969A 2009-05-21 A2 | B3 | C1 | D1 

8 CN101661877A 2009-08-26 A1 | B2 | B3 | C2 | D3 

9 CN101694833A 2009-10-20 A1 | B2 | B4 | C1 | C2 | D1 

10 CN101694842A 2009-10-20 A1 | B2 | C1 | C2 | D1 

11 CN101707205A 2009-11-27 A2 | B1 | B3 | B4 | C1 | D1 

12 CN101752430A 2010-01-06 A1 | B2 | C1 | D1 | E2 

13 CN101807527A 2010-03-23 A2 | B3 | C2 | D1 

14 CN101964363A 2010-08-06 A1 | A2 | B3 | C1 | D1 

15 CN102054666A 2009-10-29 A2 | B1 | B3 | B4 | B5 | C3 | E2 

16 CN102054870A 2010-10-26 A2 | B3 | C1 | C3 | D1 

17 CN102107852A 2009-12-24 A1 | A2 | B1 | B2 | B3 | B4 | C1 | E4 

18 CN102130158A 2011-01-05 A1 | B3 | C1 | C3 | D3 

19 CN102130160A 2011-01-06 A1 | A2 | B3 | C1 | C2 | D2 

20 CN102142461A 2011-01-07 A2 | B2 | B3 | C1 | C3 | D1 

21 CN102148255A 2011-03-15 A2 | B3 | C1 | D1 

22 CN102169894A 2006-09-20 A1 | B3 | C1 | D1 

23 CN102194819A 2011-04-26 A1 | A2 | B3 | C1 | D1 

24 CN102208436A 2010-03-31 A2 | B3 | B4 | B8 | C1 | D1 
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# ҅ῶ  Ө ѡ ᶾ и  

25 CN102376779A 2011-11-25 A2 | B2 | C1 | C2 | D1 

26 CN102412297A 2011-08-16 A2 | B3 | C3 | D1 

27 CN102437201A 2011-11-25 A2 | B2 | C1 | D1 

28 CN102569421A 2010-12-17 A2 | B2 | B3 | C1 | D1 

29 CN102646578A 2012-05-09 A2 | B9 | C2 | D1 | D3 

30 CN102664188A 2012-05-10 A1 | B3 | C1 | D1 | D2 | E3 

31 CN102664197A 2012-06-05 A2 | B2 | B3 | C2 | D1 | D2 

32 CN102683406A 2012-04-29 A1 | B2 | B3 | C1 | C2 | C3 | D2 

33 CN102723357A 2012-04-16 A2 | B2 | B4 | C1 | D1 

34 CN102779852A 2012-07-18 A2 | B3 | C1 | D1 

35 CN102779858A 2012-07-30 A1 | A2 | B2 | B3 | B4 | C1 | D1 

36 CN102789982A 2011-05-16 A1 | A2 | B2 | B3 | C1 | D1 

37 CN102790097A 2012-08-10 A1 | A2 | B2 | B4 | C1 | D1 | D2 

38 CN102810553A 2012-08-21 A1 | A2 | B3 | C1 | D1 

39 CN102820325A 2012-09-05 A1 | B3 | C1 | D1 

40 CN102832241A 2012-09-14 A1 | B2 | B3 | C1 | D1 

41 CN102842599A 2012-09-25 A2 | B2 | C1 | D1 

42 CN102856373A 2012-09-29 A1 | A2 | B2 | B3 | C1 | D1 

43 CN102881716A 2012-09-27 A1 | B2 | B3 | C1 | D1 

44 CN102881721A 2012-10-26 A1 | A2 | B2 | B3 | C1 | D1 

45 CN102903762A 2012-10-22 A1 | A3 | B2 | B3 | D1 

46 CN102938421A 2012-11-14 A2 | B2 | C1 | D2 

47 CN102945805A 2012-11-23 A1 | B2 | B3 | C3 | D1 

48 CN102945859A 2012-11-07 A1 | B2 | B3 | C1 | D1 

49 CN103000697A 2012-11-23 A2 | B2 | B3 | C1 | D1 

50 CN103000698A 2012-11-23 A2 | B2 | B3 | C1 | D1 

51 CN103035706A 2013-01-04 A1 | B2 | B3 | C1 | D1 

52 CN103035707A 2013-01-04 A1 | B2 | B3 | C1 | C2 | D1 

53 CN103094360A 2012-07-23 A1 | A2 | B2 | B3 | C1 | D1 

54 CN103151392A 2013-02-07 A1 | B3 | C1 | C3 | D2 

55 CN103219239A 2013-03-27 A1 | B3 | C1 | D2 

56 CN103227199A 2013-04-19 A1 | B3 | C4 | D2 | E3 

57 CN103247516A 2012-02-08 A3 | B9 | C5 | D1 | E4 

58 CN103247671A 2013-04-29 A2 | B2 | C1 | D1 

59 CN103337460A 2013-06-09 A1 | B3 | C1 | D2 

60 CN103346169A 2013-07-24 A2 | B2 | C1 | D1 

61 CN103367140A 2013-07-08 A2 | B3 | C2 | D1 

62 CN103400864A 2013-07-31 A1 | B2 | C1 | D1 

63 CN103400865A 2013-07-31 A1 | B2 | C1 | D1 

64 CN103400866A 2013-07-31 A1 | B2 | C1 | D1 

65 CN103474455A 2013-08-21 A1 | B3 | C1 | C3 | D1 
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# ҅ῶ  Ө ѡ ᶾ и  

66 CN103474460A 2013-09-09 A1 | B3 | C1 | D2 | E2 

67 CN103474478A 2013-09-17 A2 | B2 | C1 | D1 

68 CN103531615A 2013-10-15 A1 | B3 | C1 | D1 

69 CN103560087A 2013-10-29 A2 | B3 | C2 | D2 

70 CN103578960A 2013-11-20 A2 | B3 | C2 | D2 

71 CN103579326A 2012-08-03 A1 | B3 | C1 | D2 | E2 

72 CN103579375A 2013-11-18 A2 | B2 | B3 | C1 | C2 | D1 

73 CN103594508A 2013-11-26 A1 | B3 | C1 | D1 

74 CN103594510A 2013-11-26 A1 | B3 | C1 | D1 

75 CN103606551A 2013-10-18 A2 | B2 | C1 | C2 | D1 

76 CN103681792A 2012-09-06 A1 | B2 | B3 | C1 | D1 

77 CN103715255A 2013-12-04 A1 | B2 | B3 | C2 | D2 

78 CN103715257A 2014-01-09 A1 | B2 | B3 | C1 | D2 

79 CN103730360A 2014-01-09 A1 | B2 | B3 | C1 | D2 

80 CN103730518A 2012-10-16 A1 | A3 | B2 | B3 | B4 | C1 | D2 

81 CN103824854A 2014-02-22 A1 | A2 | B2 | B3 | C3 | D1 | D2 

82 CN103839784A 2013-12-31 A2 | B2 | C2 | D1 

83 CN103872121A 2011-04-02 A3 | B3 | C1 | D1 

84 CN103872145A 2014-03-07 A1 | B2 | C1 | D1 

85 CN103887325A 2013-12-18 A1 | B9 | C1 | D1 

86 CN103887333A 2013-11-29 A2 | B1 | B3 | C1 | C3 | D1 

87 CN103904134A 2014-03-25 A1 | B2 | C1 | D1 

88 CN103904135A 2014-04-18 A1 | B2 | C1 | D1 | D2 

89 CN103928506A 2014-04-21 A2 | B1 | B2 | B3 | C1 | D1 

90 CN103928532A 2014-04-21 A2 | B2 | B3 | C1 | D1 | D2 

91 CN104009076A 2014-05-29 A1 | B3 | C1 | D2 

92 CN104037236A 2014-04-21 A2 | B2 | B3 | C1 | D1 

93 CN104037237A 2014-04-21 A2 | B2 | B3 | C1 | D1 

94 CN104051523A 2014-07-04 A1 | A3 | B2 | B3 | C1 | D1 | E4 

95 CN104091835A 2014-06-17 A1 | B2 | B3 | C1 | D1 

96 CN104134704A 2014-08-12 A1 | B2 | C1 | D2 

97 CN104157679A 2014-08-27 A1 | B2 | B3 | C1 | D1 

98 CN104157703A 2014-04-21 A2 | B2 | B3 | C1 | D1 

99 CN104167440A 2014-07-30 A1 | B2 | B3 | C1 | D1 

100 CN104167445A 2014-08-29 A1 | B2 | B3 | C1 | D1 

101 CN104167450A 2014-08-17 A1 | B3 | C3 | D1 

102 CN104201200A 2014-08-27 A1 | B2 | B3 | C1 | D1 

103 CN104201201A 2014-09-16 A1 | B3 | C1 | D2 

104 CN104201202A 2014-09-17 A1 | B2 | B3 | C1 | D1 

105 CN104201212A 2014-04-21 A2 | B2 | B3 | C1 | D1 

106 CN104241400A 2014-09-05 A1 | B2 | C1 | D2 
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# ҅ῶ  Ө ѡ ᶾ и  

107 CN104269434A 2014-09-19 A1 | A3 | B2 | B3 | C1 | C3 | D1 | D2 

108 CN104282732A 2013-12-24 A2 | B2 | C1 | D1 

109 CN104282735A 2014-09-17 A1 | B2 | B3 | C1 | D2 

110 CN104377241A 2014-09-30 A1 | B3 | C1 | C2 | D2 | E4 

111 CN104393030A 2014-11-18 A1 | A2 | B3 | C1 | C2 | D2 | D3 

112 CN104393042A 2014-11-18 A1 | A2 | B2 | B3 | C1 | D1 

113 CN104393043A 2014-11-18 A1 | B3 | C1 | D3 

114 CN104393044A 2014-11-18 A1 | A2 | B2 | B3 | C1 | D2 

115 CN104393045A 2014-11-28 A1 | B3 | C1 | C3 | D2 

116 CN104409427A 2014-11-10 A2 | B2 | C1 | C2 | D2 

117 CN104409493A 2014-11-18 A1 | A2 | B2 | B3 | C1 | C2 | D3 

118 CN104409494A 2014-11-18 A1 | A2 | B2 | B3 | C1 | C2 | D3 

119 CN104409496A 2014-11-24 A1 | B2 | B3 | C1 | D1 

120 CN104465747A 2014-11-18 A1 | A2 | B2 | B3 | C1 | C2 

121 CN104465795A 2014-11-19 A1 | A2 | A3 | B2 | C2 | D1 

122 CN104538303A 2014-12-24 A1 | B3 | C2 | D1 

123 CN104538440A 2014-12-29 A1 | B2 | B3 | C1 | D1 

124 CN104538447A 2014-12-25 A1 | B2 | B3 | C1 | D1 

125 CN104599957A 2013-11-01 A1 | B2 | B3 | B4 | C1 | D1 

126 CN104637991A 2015-01-26 A1 | B3 | C1 | C3 | D1 | D2 

127 CN104795324A 2015-02-06 A1 | A2 | A3 | B2 | C1 | D1 

128 CN104952938A 2015-05-07 A1 | B2 | B3 | C1 | C2 | D1 

129 CN104992964A 2015-07-28 A1 | B3 | B4 | C1 | D1 

130 CN105097911A 2015-07-29 A1 | A2 | A3 | B2 | B3 | C1 | D1 

131 CN105118859A 2015-07-29 A1 | A2 | A3 | B2 | B3 | C1 | D1 

132 CN105140122A 2015-08-10 A1 | C2 | D2 | E2 

133 CN105140278A 2015-07-30 A1 | B2 | B3 | C1 | D1 

134 CN105185827A 2015-09-08 A1 | B3 | C1 | C2 | D1 | D2 | E3 

135 CN105185841A 2015-04-07 A1 | B2 | C1 | C2 | D1 

136 CN105206663A 2015-10-14 A1 | A2 | B3 | C1 | D2 | E3 

137 CN105226093A 2015-11-11 A1 | A2 | B2 | B3 | C1 | D1 

138 CN105226104A 2015-11-03 A2 | B2 | C1 | D1 

139 CN105261641A 2015-08-21 A2 | B3 | C1 | C2 | D1 

140 CN105261642A 2015-08-21 A2 | B3 | C1 | C2 | D1 

141 CN105261643A 2015-09-22 A1 | B3 | C1 | C3 | D2 | E2 

142 CN105280723A 2014-07-14 A2 | B2 | B3 | C1 | C2 | D1 

143 CN105280725A 2015-04-17 A1 | B2 | C1 | D1 

144 CN105304688A 2015-11-04 A2 | B2 | B4 | C1 | D1 

145 CN105304705A 2015-08-21 A2 | B2 | B3 | B9 | C2 | D1 

146 CN105304708A 2014-07-31 A2 | B2 | B3 | C1 | C4 | D1 

147 CN105355555A 2015-10-28 A1 | B3 | C2 | D1 
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148 CN105355666A 2015-12-01 A2 | B2 | C1 | D1 

149 CN105374869A 2014-08-22 A1 | B2 | B3 | C1 | D1 | E4 

150 CN105389421A 2015-10-21 A2 | B2 | C3 | D1 

151 CN105405897A 2015-10-29 A1 | B2 | C1 | D1 

152 CN105470288A 2015-10-14 A2 | B3 | C2 | D1 

153 CN105514157A 2016-01-13 A1 | B2 | B3 | C1 | D1 

154 CN105550482A 2016-02-23 A2 | B2 | C3 | D1 

155 CN105609551A 2015-12-28 A1 | A2 | B2 | B3 | C1 | D2 

156 CN105655251A 2016-03-11 A1 | B2 | B3 | C1 | D1 

157 CN105679838A 2016-01-11 A1 | B2 | C1 | D1 | E4 

158 CN105720110A 2016-04-01 A2 | B2 | C1 | D1 

159 CN105762183A 2016-05-17 A1 | B2 | B3 | C1 | D1 | D2 

160 CN105762184A 2016-04-27 A1 | B3 | C2 | D1 | D2 | E2 

161 CN105789047A 2016-05-13 A1 | B3 | C2 | D1 

162 CN105810756A 2016-04-25 A1 | B2 | C1 | C3 | D1 

163 CN105870164A 2016-03-30 A1 | B2 | C1 | D2 

164 CN105870176A 2016-05-25 A2 | B1 | C1 | D1 

165 CN105870205A 2016-04-25 A1 | B2 | C1 | D2 

166 CN105895708A 2016-05-28 A1 | B2 | C1 | D2 

167 CN105931950A 2016-04-29 A2 | B2 | B4 | C2 | D1 

168 CN105957881A 2016-05-17 A1 | B2 | B3 | C1 | C2 | D1 | D2 

169 CN105957886A 2016-06-28 A2 | B1 | B2 | C1 | D1 

170 CN105957898A 2016-07-05 A2 | B3 | C1 | C2 | D1 

171 CN105977287A 2016-07-25 A2 | B1 | C1 | D1 | D2 

172 CN106024588A 2016-07-20 A1 | B2 | B3 | C1 | D2 

173 CN106024623A 2016-06-29 A1 | B2 | B4 | C1 | D2 | D3 

174 CN106024877A 2016-06-28 A2 | B2 | B3 | C1 | C3 | D1 

175 CN106024914A 2016-06-30 A1 | B2 | C1 | D1 

176 CN106033724A 2015-03-09 A1 | A2 | B3 | C1 | D1 | D2 

177 CN106057914A 2016-07-27 A2 | B2 | C2 | D1 

178 CN106098542A 2016-06-20 A2 | B1 | B2 | B3 | C2 | D1 

179 CN106098564A 2016-06-17 A2 | C2 | D1 | E2 

180 CN106098747A 2016-06-30 A1 | B2 | C1 | C5 | D1 | E4 

181 CN106098767A 2016-06-28 A2 | B2 | B3 | C1 | C3 | D1 

182 CN106098793A 2016-06-30 A1 | B2 | C1 | D1 

183 CN106098797A 2016-06-30 A1 | B2 | B4 | C1 | D1 

184 CN106098798A 2016-06-30 A1 | B3 | C1 | D1 

185 CN106158948A 2015-04-10 A1 | B3 | C2 | D3 

186 CN106158982A 2015-04-08 A2 | B2 | C1 | D2 

187 CN106169417A 2016-07-11 A1 | A2 | B2 | C1 | D1 

188 CN106206695A 2015-05-07 A1 | B2 | B3 | C1 | D2 
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189 CN106252398A 2016-08-19 A1 | B2 | B3 | B8 | C1 | D2 

190 CN106298458A 2016-09-22 A1 | B3 | C2 | D2 

191 CN106298909A 2016-08-09 A1 | B2 | B3 | C1 | D1 

192 CN106298967A 2015-06-02 A2 | B2 | C1 | D1 | D2 

193 CN106298977A 2016-10-26 A1 | B2 | C1 | C3 | D2 

194 CN106409921A 2016-10-31 A1 | B4 | C1 | D1 

195 CN106449737A 2016-12-01 A1 | B2 | B3 | C1 | D1 

196 CN106449775A 2016-10-31 A1 | B2 | C1 | D2 

197 CN106531788A 2015-09-11 A1 | B2 | B3 | C1 | C2 | D1 

198 CN106549040A 2016-11-15 A1 | A2 | B2 | B3 | C1 | D2 

199 CN106601789A 2016-12-05 A1 | B2 | C1 | D1 

200 CN106611776A 2015-10-22 A2 | B2 | B4 | C1 | D1 | D2 

201 CN106611798A 2015-10-26 A2 | B2 | C1 | C2 | D1 | D2 

202 CN106653870A 2016-12-30 A2 | B2 | C1 | D1 

203 CN106684142A 2016-12-26 A1 | B3 | C1 | D2 

204 CN106684151A 2016-12-08 A1 | B2 | B3 | C1 | D1 

205 CN106684157A 2016-07-27 A1 | A2 | B2 | C1 | C2 | D1 | D2 

206 CN106711190A 2017-01-24 A2 | B2 | C1 | D1 | D2 

207 CN106711212A 2016-12-31 A1 | B2 | B3 | C2 | D1 | E4 

208 CN106783569A 2016-12-27 A1 | B3 | C2 | D3 

209 CN106783612A 2016-12-15 A1 | B9 | C1 | C2 | D1 

210 CN106783851A 2017-01-19 A2 | B2 | B3 | C1 | D1 

211 CN106783961A 2017-01-11 A1 | B2 | B3 | C1 | D1 | D2 

212 CN106783963A 2017-01-11 A1 | B2 | B3 | C1 | D2 

213 CN106783987A 2016-12-24 A2 | B1 | B2 | B3 | C1 | C2 | D1 

214 CN106783997A 2016-12-05 A3 | B2 | B3 | C1 | D1 

215 CN106784008A 2017-01-22 A2 | B2 | B3 | C1 | D1 

216 CN106847922A 2017-01-24 A2 | A3 | B2 | C3 | D1 

217 CN106876458A 2017-01-11 A1 | B2 | B3 | C2 | D1 | D2 

218 CN106876485A 2017-03-06 A2 | B2 | B3 | C1 | C2 | D2 

219 CN106887467A 2017-03-09 A1 | B3 | C1 | D1 

220 CN106898638A 2017-01-16 A2 | B2 | C1 | D2 

221 CN106910674A 2017-03-02 A2 | B9 | C2 | D1 

222 CN106941117A 2017-03-09 A1 | B3 | C3 | D1 

223 CN106952966A 2017-02-10 A1 | B2 | C1 | D1 

224 CN106960873A 2017-03-29 A1 | B2 | B3 | C1 | D2 

225 CN106981510A 2017-04-05 A2 | B1 | C1 | D2 

226 CN106992117A 2017-03-30 A2 | B2 | B3 | C1 | D1 

227 CN107017293A 2017-04-14 A1 | B2 | B3 | C2 | D1 

228 CN107026193A 2016-02-02 A3 | B2 | B3 | C1 | D2 

229 CN107064260A 2017-04-28 A1 | B3 | C1 | C2 | D1 
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230 CN107068740A 2017-03-29 A1 | B3 | C1 | D1 | D3 

231 CN107068750A 2016-12-31 A1 | B3 | C1 | D1 | E4 

232 CN107086243A 2017-03-16 A3 | B3 | C1 | D2 | E2 

233 CN107104047A 2016-02-23 A1 | B2 | B3 | C2 | D1 

234 CN107104135A 2017-04-06 A1 | A2 | A3 | B2 | B3 | B4 | C1 | D2 

235 CN107104142A 2017-05-25 A1 | B2 | B3 | C2 | D1 

236 CN107134484A 2017-04-21 A1 | B2 | B3 | C1 | D1 | D2 | E4 

237 CN107134490A 2017-03-29 A1 | B2 | B3 | C1 | C2 | D3 

238 CN107146811A 2017-03-29 A1 | B3 | C1 | D1 | D3 

239 CN107154338A 2016-03-03 A1 | B3 | C3 | D1 

240 CN107154426A 2016-03-03 A1 | B2 | B3 | C1 | D1 

241 CN107154430A 2016-03-04 A1 | B2 | B3 | C1 | D1 

242 CN107170671A 2017-06-22 A1 | B3 | C2 | D1 | D2 | E2 

243 CN107170795A 2017-03-29 A1 | B2 | B3 | C1 | C2 | D2 | D3 

244 CN107170797A 2017-03-29 A1 | B2 | B3 | C1 | C2 | D2 | D3 

245 CN107170798A 2017-03-29 A1 | B2 | B3 | C1 | C2 | D2 | D3 

246 CN107170799A 2017-03-29 A1 | B2 | B3 | C1 | C2 | D2 | D3 

247 CN107170808A 2017-05-24 A1 | B3 | C2 | D1 

248 CN107170810A 2017-05-24 A1 | B3 | C2 | D3 

249 CN107170819A 2017-03-29 A1 | B2 | B3 | C1 | C2 | D2 | D3 

250 CN107170821A 2017-03-29 A1 | B3 | C2 | D1 

251 CN107170836A 2017-05-17 A2 | B2 | B3 | C1 | D1 

252 CN107195673A 2017-05-19 A1 | B3 | C1 | D2 | E2 

253 CN107195674A 2017-05-22 A1 | B2 | B3 | C1 | D2 | E2 

254 CN107230719A 2016-03-25 A1 | B2 | B3 | C1 | D1 

255 CN107248528A 2017-06-09 A1 | B2 | B3 | C1 | D1 

256 CN107248531A 2017-07-07 A1 | B3 | C2 | D1 | D3 

257 CN107248533A 2017-06-09 A2 | B3 | B4 | C1 | D2 

258 CN107256864A 2017-06-09 A2 | B1 | B3 | B4 | C1 | D1 | D2 | E4 

259 CN107256884A 2017-06-09 A2 | B1 | B4 | C1 | D1 

260 CN107275406A 2017-06-09 A2 | B3 | B4 | C1 | C2 | D2 | E4 

261 CN107275407A 2017-06-09 A2 | B3 | C1 | C2 | D1 

262 CN107331606A 2017-05-09 A2 | B9 | C2 | D3 

263 CN107331616A 2017-06-19 A2 | B2 | C1 | D2 

264 CN107369707A 2017-06-07 A2 | B2 | B3 | C2 | D1 

265 CN107369708A 2017-08-29 A1 | B2 | B3 | C1 | C2 | D1 

266 CN107393954A 2017-08-02 A1 | B2 | B3 | C1 | D1 

267 CN107393957A 2017-06-20 A2 | B2 | B3 | B8 | C1 | C2 | D1 

268 CN107425068A 2017-06-09 A2 | B3 | C1 | C2 | D2 

269 CN107452618A 2017-06-19 A2 | B2 | B3 | B8 | C2 | D1 

270 CN107452624A 2017-06-19 A2 | B2 | B3 | B8 | C2 | D1 
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271 CN107452723A 2017-07-26 A2 | B2 | C4 | D2 

272 CN107482059A 2017-08-02 A1 | B3 | C2 | D1 

273 CN107507858A 2017-08-28 A1 | B2 | B3 | C1 | C2 | D2 

274 CN107507861A 2017-06-19 A2 | B1 | B2 | B3 | B8 | C1 | C2 | D1 

275 CN107516672A 2017-06-23 A1 | B2 | B3 | C1 | D2 

276 CN107527949A 2017-09-19 A2 | B2 | B3 | C2 | D1 | D3 

277 CN107546115A 2017-09-07 A2 | B2 | C2 | D1 

278 CN107591455A 2017-09-05 A2 | B2 | C1 | D1 

279 CN107611107A 2017-08-30 A1 | B2 | B3 | C1 | D1 

280 CN107706244A 2017-09-18 A1 | B2 | C1 | D1 

281 CN107729672A 2017-10-30 A2 | B3 | C3 | D2 

282 CN107808900A 2017-12-18 A1 | B9 | C1 | D1 

283 CN107833840A 2017-10-27 A1 | B2 | B3 | C1 | D1 

284 CN107887433A 2017-09-21 A1 | B9 | C2 | D1 

285 CN107895740A 2017-12-18 A1 | B2 | B3 | C1 | D1 

286 CN107910364A 2017-11-14 A1 | B2 | B3 | C1 | D1 

287 CN107910370A 2017-11-14 A1 | B3 | C3 | D1 

288 CN107910379A 2017-11-22 A2 | B2 | B3 | C1 | D1 

289 CN107946353A 2017-11-22 A2 | B2 | B3 | C1 | D1 

290 CN107958925A 2016-10-17 A1 | B2 | C1 | C3 | D2 

291 CN107958939A 2016-10-17 A1 | B2 | B3 | C1 | D1 

292 CN107958940A 2016-10-17 A2 | B2 | C1 | D1 

293 CN107968126A 2017-11-22 A2 | B2 | B3 | C1 | D1 

294 CN107978628A 2017-11-14 A1 | B2 | B3 | C1 | D1 

295 CN108010843A 2017-11-16 A1 | B9 | C2 | D1 

296 CN108010958A 2017-12-08 A2 | B2 | C1 | D1 | D3 

297 CN108054098A 2017-12-18 A1 | B2 | B3 | C1 | D1 

298 CN108063167A 2018-01-22 A2 | B2 | C2 | D1 

299 CN108091566A 2017-12-06 A1 | A2 | B2 | C1 | D1 

300 CN108133966A 2018-01-22 A2 | B4 | C1 | D1 | D2 

301 CN108155099A 2017-12-22 A1 | B3 | C1 | D1 

302 CN108155240A 2017-12-22 A2 | B3 | C1 | D1 | D2 

303 CN108183131A 2017-12-05 A2 | B2 | B3 | C1 | D1 

304 CN108198857A 2017-12-28 A2 | B2 | B3 | C1 | C2 | D2 

305 CN108231866A 2017-12-07 A2 | B2 | C1 | C2 | D2 

306 CN108231898A 2017-12-14 A2 | B3 | C1 | D2 

307 CN108231911A 2017-11-24 A1 | B2 | C1 | D1 

308 CN108231912A 2017-11-24 A1 | B2 | C1 | D1 

309 CN108258035A 2018-01-15 A1 | A2 | B2 | B3 | C1 | D2 

310 CN108281491A 2017-12-28 A2 | B2 | C1 | C2 | D2 

311 CN108305834A 2018-01-11 A1 | B2 | B3 | C1 | D1 | D2 
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312 CN108321199A 2017-12-28 A1 | B2 | B3 | C1 | D1 

313 CN108321212A 2017-12-21 A2 | B2 | B3 | C1 | D1 | D2 

314 CN108321213A 2017-12-21 A2 | B2 | B3 | C2 | D1 | D2 

315 CN108336128A 2017-01-20 A2 | B2 | C1 | D1 

316 CN108336129A 2018-01-12 A2 | B2 | C1 | D1 

317 CN108336136A 2018-01-23 A2 | B3 | C1 | D1 

318 CN108336142A 2017-01-20 A2 | B2 | C1 | D1 

319 CN108336150A 2017-01-20 A2 | B2 | C1 | D1 

320 CN108336151A 2017-01-20 A2 | B2 | C1 | D1 

321 CN108336152A 2018-03-20 A2 | B2 | C1 | D1 

322 CN108346688A 2018-01-25 A2 | B2 | B3 | C1 | D1 

323 CN108365008A 2018-01-11 A1 | B2 | B3 | C1 | D1 

324 CN108365019A 2018-02-11 A1 | B2 | C1 | D1 

325 CN108365020A 2018-02-11 A1 | B3 | C1 | C3 | D1 

326 CN108389792A 2018-05-10 A1 | A2 | A3 | B2 | B3 | C1 | D1 

327 CN108389903A 2018-03-01 A1 | B3 | C1 | C2 | D2 | E2 

328 CN108406135A 2018-03-21 A2 | B3 | C2 | D1 

329 CN108417662A 2018-05-10 A1 | B3 | C3 | D1 

330 CN108447787A 2018-03-20 A1 | B3 | C1 | C2 | D1 

331 CN108461549A 2018-02-12 A2 | B4 | C2 | D1 

332 CN108520899A 2018-06-08 A1 | B2 | B3 | C1 | D1 

333 CN108538908A 2018-04-04 A1 | B2 | B3 | C1 | D1 

334 CN108538925A 2018-06-15 A2 | B2 | C1 | D1 

335 CN108565291A 2017-11-24 A1 | B2 | C1 | D1 

336 CN108565295A 2018-02-12 A2 | B2 | C1 | C2 | D1 

337 CN108598159A 2017-12-26 A3 | B9 | C1 | C2 | D1 | E2 

338 CN108598163A 2018-05-14 A1 | B2 | B3 | C1 | D2 

339 CN108598182A 2018-05-22 A1 | B2 | C1 | D1 

340 CN108649070A 2018-05-14 A1 | B2 | B3 | C1 | D1 

341 CN108649075A 2018-05-22 A1 | B2 | C1 | D1 

342 CN108666360A 2017-03-29 A1 | B2 | B3 | C1 | D1 

343 CN108682625A 2018-05-22 A1 | B2 | C1 | D1 

344 CN108682695A 2018-08-07 A2 | B2 | B3 | C1 | D3 

345 CN108695396A 2018-06-01 A3 | B4 | C1 | D1 

346 CN108711553A 2018-05-22 A1 | A2 | B2 | C2 | D1 

347 CN108711578A 2018-05-22 A1 | A2 | B2 | B4 

348 CN108735798A 2018-04-02 A2 | B2 | B3 | C2 | D2 

349 CN108766941A 2018-04-12 A2 | B3 | B8 | C4 | D1 | E2 

350 CN108767019A 2018-05-22 A1 | B2 | C1 | D1 

351 CN108807500A 2018-05-30 A1 | B3 | C1 | D1 

352 CN108807504A 2018-08-28 A2 | B2 | B3 | C2 | D2 
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353 CN108807505A 2018-08-28 A2 | B2 | B3 | C2 | D1 

354 CN108807510A 2018-07-10 A1 | B3 | C1 | C3 | D1 

355 CN108807542A 2018-05-28 A1 | B3 | C2 | D1 

356 CN108831932A 2018-06-27 A1 | B2 | B3 | C1 | C3 | D1 

357 CN108878423A 2018-07-10 A1 | B3 | C1 | D1 

358 CN108878509A 2018-08-02 A1 | B2 | B3 | C1 | D2 

359 CN108878524A 2018-06-28 A1 | B2 | B3 | C1 | D1 | D2 

360 CN108899369A 2018-06-27 A2 | B3 | C1 | D2 

361 CN108922890A 2018-07-10 A1 | B3 | C1 | D1 

362 CN108962976A 2018-06-29 A1 | B2 | C1 | C3 | D1 | D2 

363 CN108962977A 2018-07-12 A2 | B2 | B3 | C2 | D2 

364 CN108987474A 2018-06-04 A1 | B3 | C1 | C2 | D1 

365 CN109004018A 2018-07-23 A2 | B2 | C1 | C2 | D1 

366 CN109004026A 2017-06-06 A1 | B3 | C1 | D3 

367 CN109037153A 2018-06-29 A1 | B2 | B3 | C1 | D1 

368 CN109037356A 2018-10-15 A2 | B2 | C1 | C2 | D2 

369 CN109065540A 2018-08-06 A2 | B1 | B2 | B3 | C1 | D2 

370 CN109065614A 2018-08-22 A2 | B3 | C1 | D2 

371 CN109065621A 2018-08-29 A2 | B1 | B2 | B3 | B8 | C1 | C2 | D2 

372 CN109065629A 2018-08-24 A1 | A2 | B1 | B3 | C1 | D2 

373 CN109065638A 2018-08-22 A2 | A3 | B2 | C1 | D1 

374 CN109087954A 2018-08-22 A2 | B4 | C1 | D1 

375 CN109103104A 2018-07-20 A1 | B3 | C1 | C3 | D1 

376 CN109103186A 2018-08-14 A2 | B3 | B4 | C1 | D1 

377 CN109103241A 2018-08-23 A2 | B2 | C1 | C2 | D1 | D2 

378 CN109119419A 2018-08-14 A2 | B2 | B3 | C1 | D1 

379 CN109119462A 2018-08-29 A2 | B3 | C1 | D1 

380 CN109119463A 2018-08-29 A2 | B2 | B3 | C1 | D2 

381 CN109148566A 2018-08-28 A2 | B2 | B3 | C1 | D2 

382 CN109166929A 2018-08-28 A1 | B2 | C1 | D1 | D2 

383 CN109166930A 2018-08-28 A1 | B2 | C1 | D1 | D2 

384 CN109192350A 2018-10-08 A2 | B2 | B3 | C1 | D1 

385 CN109192779A 2018-08-28 A1 | A2 | B2 | B3 | C2 | D1 

386 CN109192788A 2018-08-28 A1 | B2 | C1 | D2 

387 CN109192790A 2018-11-09 A2 | B2 | C1 | D1 

388 CN109216436A 2018-09-12 A2 | B2 | C1 | D1 

389 CN109244136A 2018-09-19 A2 | B1 | B2 | B3 | C1 | D2 

390 CN109244137A 2018-09-19 A2 | B1 | B2 | B3 | C1 | D2 

391 CN109244138A 2018-09-19 A2 | B1 | B2 | B3 | C3 | D2 

392 CN109244146A 2018-11-09 A2 | B2 | C3 | D2 

393 CN109256427A 2018-09-19 A2 | B1 | B2 | B3 | C1 | D2 
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394 CN109256430A 2018-09-26 A1 | B2 | B3 | C1 | D1 

395 CN109285774A 2018-09-12 A1 | B2 | C2 | D1 | D2 | D3 

396 CN109285882A 2017-07-19 A1 | A2 | B2 | C1 | D2 

397 CN109285884A 2017-07-19 A1 | A3 | B2 | B3 | C1 | C2 | D1 

398 CN109346405A 2018-11-23 A1 | B2 | C1 | D1 | E2 

399 CN109346406A 2018-11-23 A1 | B2 | C1 | C2 | D1 

400 CN109346515A 2018-11-15 A2 | B1 | B3 | C1 | D1 

401 CN109346517A 2018-11-15 A2 | B3 | C1 | D1 

402 CN109346520A 2018-08-30 A1 | B2 | B3 | C1 | D2 

403 CN109346529A 2018-08-28 A1 | B2 | C1 | D1 | D2 

404 CN109378346A 2018-08-28 A1 | B2 | C1 | D2 

405 CN109411526A 2018-08-28 A1 | B2 | C1 | D2 

406 CN109449085A 2018-09-12 A2 | B2 | C1 | D2 

407 CN109449197A 2018-10-31 A1 | B2 | B3 | C1 | D1 

408 CN109461654A 2018-09-12 A2 | B2 | C2 | D3 | E4 

409 CN109461655A 2018-09-21 A1 | A3 | B2 | B3 | C1 | D2 

410 CN109473482A 2017-09-08 A2 | B2 | C3 | D2 

411 CN109509795A 2018-12-20 A2 | B2 | C2 | D1 

412 CN109524461A 2018-09-26 A1 | B3 | C1 | C2 | D1 | D2 

413 CN109545760A 2018-10-22 A1 | B3 | C1 | D1 | E2 

414 CN109545840A 2018-11-14 A2 | B3 | B4 | C1 | D1 

415 CN109560130A 2017-09-26 A1 | A2 | B2 | C1 | D2 

416 CN109560133A 2017-09-26 A1 | B2 | B3 | C1 | D2 

417 CN109585544A 2018-11-20 A1 | B3 | C1 | D2 

418 CN109585545A 2019-01-15 A1 | B3 | C1 | D1 

419 CN109599431A 2018-10-16 A3 | B2 | B3 | B4 | B8 | C1 | D1 

420 CN109638071A 2018-11-20 A1 | B3 | C1 | D1 

421 CN109659352A 2018-11-30 A1 | B3 | C1 | D1 | D2 

422 CN109659354A 2018-11-30 A1 | B3 | C1 | C2 | D1 

423 CN109659358A 2018-11-20 A1 | B3 | C1 | D2 

424 CN109659362A 2018-11-20 A1 | A2 | B3 | C1 | D1 

425 CN109659363A 2018-11-20 A1 | B3 | C1 | C2 | D1 

426 CN109659364A 2018-11-30 A1 | B2 | B3 | C1 

427 CN109659365A 2018-12-17 A1 | A2 | B3 | C1 | D1 

428 CN109671768A 2018-12-25 A1 | B2 | B3 | C1 | D1 | E2 | E4 

429 CN109671774A 2017-10-16 A1 | B3 | C2 | D1 

430 CN109727853A 2017-10-31 A1 | A2 | B2 | B3 | C1 | D1 

431 CN109728086A 2017-10-31 A1 | B2 | B3 | C1 | D1 

432 CN109728097A 2018-12-29 A2 | B3 | C1 | D1 

433 CN109742135A 2018-12-03 A2 | B2 | B3 | C1 | D1 

434 CN109742136A 2018-12-30 A2 | B2 | C1 | C2 | D1 
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435 CN109742232A 2018-11-23 A1 | B2 | B4 | C1 | D1 

436 CN109755109A 2017-11-08 A2 | B2 | C2 | D1 

437 CN109755110A 2017-11-08 A2 | B2 | C2 | D3 | E4 

438 CN109755296A 2018-12-13 A2 | B2 | B3 | C1 | D1 

439 CN109768090A 2019-02-20 A2 | B3 | B4 | C1 | C3 | D2 

440 CN109786438A 2018-12-17 A1 | B3 | C1 | D1 

441 CN109786444A 2019-02-01 A2 | B2 | C1 | C2 | D1 

442 CN109786484A 2018-12-19 A1 | B2 | C1 | D1 

443 CN109801958A 2019-01-21 A2 | B2 | C2 | D1 

444 CN109817712A 2019-03-26 A1 | B3 | C1 | D2 

445 CN109860171A 2019-01-31 A2 | B1 | B2 | B3 | C1 | D1 

446 CN109860273A 2018-12-29 A2 | B2 | B3 | B4 | C1 | D1 

447 CN109873034A 2019-03-22 A1 | B9 | C1 | D3 

448 CN109888002A 2019-02-22 A1 | B2 | B3 | C1 | D1 | D2 

449 CN109888008A 2017-12-06 A1 | B3 | C1 | D1 

450 CN109888024A 2018-12-29 A2 | B2 | B3 | B4 | C1 | D1 

451 CN109904155A 2019-01-31 A2 | B2 | B3 | C1 | D1 

452 CN109920850A 2017-12-12 A1 | B2 | B3 | C1 | D1 

453 CN109920857A 2019-03-19 A3 | B2 | C1 | D1 

454 CN109950145A 2019-01-31 A1 | B9 | C1 | C2 | D2 

455 CN109950323A 2017-12-20 A1 | B4 | C1 | D1 

456 CN109994539A 2019-03-29 A2 | B2 | B3 | C1 | C2 | D1 

457 CN110010682A 2019-03-22 A1 | B2 | B3 | C1 | D1 

458 CN110021659A 2019-02-28 A1 | B3 | C1 | C2 | D1 

459 CN110034171A 2018-01-11 A1 | B3 | C1 | D1 

460 CN110034186A 2018-01-12 A1 | A2 | B3 | C1 | D1 

461 CN110061053A 2019-01-15 A1 | B3 | C2 | D1 | D3 

462 CN110071167A 2019-01-22 A1 | B3 | C2 | D1 

463 CN110112208A 2019-06-06 A1 | B3 | C1 | D1 

464 CN110137246A 2019-06-04 A1 | B2 | C1 | D1 

465 CN110137267A 2019-05-15 A1 | B2 | C1 | D1 

466 CN110148629A 2019-03-18 A2 | B3 | C1 | D1 

467 CN110164975A 2019-03-26 A2 | B3 | C1 | D1 

468 CN110176498A 2019-04-30 A2 | B3 | C2 | D3 

469 CN110190135A 2019-05-29 A2 | B2 | C1 | D1 

470 CN110197850A 2019-06-13 A2 | B3 | C1 | C2 | D1 

471 CN110212028A 2019-05-22 A1 | B2 | B3 | C2 | D1 

472 CN110224019A 2019-04-16 A1 | B3 | C1 | C2 | D1 | E4 

473 CN110265485A 2019-05-24 A1 | B2 | B3 | C1 | D1 

474 CN110299408A 2019-07-22 A1 | B2 | B3 | C1 | D1 

475 CN110323283A 2019-05-29 A2 | B2 | C1 | D1 
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476 CN110350024A 2019-06-21 A2 | B3 | C1 | D1 

477 CN110364574A 2019-06-05 A1 | B2 | C1 | D1 

478 CN110364575A 2019-07-23 A1 | A2 | B2 | B3 | C1 | C2 | D1 

479 CN110379863A 2019-08-07 A2 | B2 | C1 | D2 

480 CN110400761A 2019-06-25 A1 | B3 | C4 | D3 

481 CN110400848A 2019-08-05 A1 | A3 | B2 | C1 | D1 | E4 

482 CN110416295A 2019-08-30 A2 | B1 | C1 | C3 | D1 

483 CN110444598A 2019-06-20 A1 | B3 | C1 | D2 | D3 

484 CN110459595A 2019-08-29 A1 | B2 | B3 | C1 | D1 

485 CN110473914A 2019-09-18 A2 | B3 | C3 | D2 

486 CN110473915A 2019-09-18 A2 | B2 | B3 | C1 | D1 | D2 

487 CN110473919A 2018-05-11 A1 | B9 | C3 | D3 

488 CN110491932A 2019-07-23 A1 | B2 | C1 | D1 

489 CN110504166A 2019-07-12 A1 | B2 | C1 | D1 

490 CN110504299A 2019-08-20 A1 | B2 | C1 | D1 

491 CN110504317A 2019-08-29 A2 | A3 | B2 | B3 | C1 | D2 

492 CN110504328A 2019-07-12 A1 | B2 | C1 | D1 

493 CN110518067A 2018-05-21 A1 | B3 | C1 | D2 

494 CN110518068A 2019-08-30 A1 | B2 | B3 | C2 | D1 | E4 

495 CN110518070A 2019-09-03 A2 | B3 | C1 | D2 

496 CN110518074A 2019-07-23 A1 | B2 | C1 | D1 

497 CN110534559A 2019-09-03 A2 | B3 | C2 | D2 

498 CN110534565A 2019-09-10 A2 | B1 | C1 | D1 

499 CN110534567A 2019-09-06 A2 | B3 | C1 | D2 

500 CN110534576A 2019-09-09 A2 | B2 | B3 | C1 | D1 

501 CN110534584A 2019-08-02 A2 | B2 | B3 | C1 | D1 

502 CN110544678A 2019-09-06 A1 | B2 | B3 | C1 | D1 | D2 

503 CN110544722A 2019-08-14 A1 | B1 | B3 | C3 | D1 

504 CN110556431A 2019-09-29 A1 | B3 | C1 | D1 

505 CN110556474A 2019-08-15 A3 | B2 | C1 | D1 

506 CN110571262A 2019-09-09 A2 | B2 | C1 | D2 

507 CN110571284A 2019-08-29 A1 | B2 | B3 | C1 | D1 | D2 

508 CN110581181A 2019-09-24 A2 | B2 | C1 | D2 

509 CN110600533A 2019-09-03 A2 | B2 | B3 | C2 | D2 

510 CN110600540A 2019-09-06 A1 | B2 | B3 | C1 | D1 | D2 

511 CN110707157A 2019-11-12 A1 | B2 | C1 | D2 | D3 

512 CN110718591A 2019-11-12 A1 | B2 | C3 | D2 | D3 

513 CN110729352A 2019-10-09 A2 | B2 | C1 | D1 

514 CN110752162A 2018-07-23 A1 | B2 | B3 | C3 | D2 

515 CN110752186A 2018-11-19 A1 | B4 | C3 | D1 

516 CN110752260A 2019-10-31 A1 | A2 | B2 | C1 | D1 
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517 CN110767753A 2019-11-13 A2 | B1 | B2 | B3 | B8 | C1 | D1 

518 CN110797402A 2019-12-17 A1 | A2 | B2 | B3 | B5 | C1 | D1 

519 CN110808279A 2019-11-12 A1 | B2 | B3 | C1 | D1 | D2 

520 CN110808285A 2019-11-26 A1 | B3 | C1 | D2 | E2 

521 CN110808292A 2019-10-31 A1 | B2 | C1 | D2 

522 CN110828555A 2019-11-18 A1 | B3 | B4 | C1 | D2 

523 CN110880533A 2018-09-06 A1 | B3 | C5 | D1 | E4 

524 CN110931548A 2019-12-16 A2 | B3 | C1 | D1 | E4 

525 CN110931550A 2018-09-20 A1 | B2 | B3 | B9 | C1 | D1 

526 CN110931571A 2019-12-18 A1 | B2 | C1 | D1 

527 CN110943127A 2019-12-30 A1 | B2 | B3 | C1 | D1 

528 CN110957354A 2019-11-25 A1 | B2 | C1 | C3 | D1 

529 CN110993684A 2019-11-26 A1 | B2 | B3 | C1 | D1 

530 CN111029410A 2019-12-25 A2 | B2 | C1 | D1 

531 CN111180528A 2020-02-14 A2 | B2 | B4 | C1 | D2 

532 CN111192825A 2018-12-12 A2 | B2 | C2 | D2 

533 CN111192874A 2020-01-13 A1 | B2 | B3 | C1 | D2 

534 CN111261723A 2018-11-30 A2 | B2 | C1 | C3 | D1 

535 CN111261724A 2018-11-30 A2 | B2 | B3 | C1 | C3 | D2 

536 CN111312811A 2020-03-04 A2 | B2 | C2 | D1 

537 CN111326567A 2020-03-06 A2 | A3 | B2 | C2 | D1 

538 CN111403474A 2020-03-23 A2 | B2 | B3 | C1 | D1 

539 CN111415998A 2020-04-28 A1 | B2 | B3 | C1 | D1 

540 CN111490016A 2020-01-23 A1 | B3 | C1 | D1 

541 CN111490043A 2020-01-22 A1 | A2 | B3 | D2 

542 CN111508950A 2020-04-09 A2 | B3 | C1 | C3 | D2 | E3 

543 CN111554748A 2020-05-12 A1 | A2 | B2 | C1 | D2 

544 CN111584618A 2020-06-05 A2 | B2 | C1 | D1 

545 CN111599872A 2020-05-25 A1 | B2 | C1 | D2 

546 CN111628008A 2019-02-27 A2 | B2 | C1 | D1 

547 CN111653619A 2020-06-12 A1 | B3 | C1 | D1 

548 CN111653626A 2018-05-22 A2 | B2 | C1 | C3 | D1 | D2 

549 CN111668289A 2020-07-07 A2 | B2 | C1 | C2 | D1 

550 CN111668290A 2020-07-07 A2 | B2 | C1 | C2 | D1 

551 CN111668291A 2020-07-08 A2 | B2 | C1 | D1 

552 CN111697077A 2020-06-18 A2 | B3 | B4 | C1 | D1 | E4 

553 CN111709152A 2020-06-29 A2 | B2 | C3 | D1 

554 CN111739931A 2020-08-17 A1 | A2 | B2 | C1 | D1 

555 CN111755524A 2020-07-20 A2 | B2 | B3 | C1 | D1 

556 CN111755527A 2020-07-23 A2 | B2 | B3 | C2 | D2 

557 CN111755531A 2020-06-23 A2 | B2 | C1 | D1 
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558 CN111799336A 2020-07-27 A2 | B2 | B3 | B4 | C1 | C2 | D2 

559 CN111799337A 2020-07-27 A2 | B2 | C1 | D1 

560 CN111799338A 2020-07-27 A2 | B2 | C1 | D1 

561 CN111816696A 2020-06-12 A1 | B2 | C1 | C2 | D1 

562 CN111863806A 2020-07-30 A1 | B3 | C1 | C3 | D2 

563 CN111863808A 2020-07-30 A1 | B2 | B3 | C1 | C3 | D2 

564 CN111863936A 2020-06-03 A1 | B2 | C1 | D1 

565 CN111863938A 2020-06-15 A1 | B2 | C1 | D1 

566 CN111916438A 2020-08-25 A2 | B3 | C4 | D1 | D2 | E2 

567 CN111934566A 2020-08-20 A1 | B4 | C3 | D2 

568 CN111969054A 2020-08-20 A2 | B3 | C1 | C2 | D2 

569 CN111986991A 2020-08-19 A2 | B2 | B3 | B4 | C2 | D3 

570 CN111987139A 2019-05-21 A2 | B2 | C1 | C3 | D2 

571 CN111987144A 2020-08-21 A1 | B4 | C3 | D2 

572 CN112018162A 2019-05-29 A2 | B1 | B2 | B3 | C1 | D1 

573 CN112038414A 2020-09-04 A2 | B2 | C1 | D1 

574 CN112051495A 2020-07-27 A2 | B2 | C3 | D3 

575 CN112071897A 2020-08-20 A1 | B2 | C1 | C2 | D2 

576 CN112071902A 2020-08-14 A1 | B3 | C1 | D1 

577 CN112086507A 2020-10-22 A2 | B2 | B3 | C2 | D1 

578 CN112098788A 2020-07-27 A2 | B4 | C3 | D3 

579 CN112154544A 2019-12-20 A1 | B3 | C1 | C2 | D1 | E4 

580 CN112216694A 2020-09-21 A2 | B2 | B3 | B8 | C1 | C2 | D1 

581 CN112234057A 2020-09-21 A2 | B2 | B3 | C3 | D1 

582 CN112242449A 2020-10-19 A2 | B2 | B4 | C1 | D2 

583 CN112310225A 2020-10-30 A2 | B3 | C1 | D1 

584 CN112366227A 2020-09-30 A3 | B1 | B2 | B3 | C1 | D1 

585 CN112382655A 2020-11-12 A2 | B3 | C1 | D2 

586 CN112397592A 2020-11-18 A2 | B2 | B3 | C1 | D1 

587 CN112420694A 2020-11-06 A2 | B2 | B3 | C1 | D1 

588 CN112420815A 2020-11-19 A2 | B3 | C1 | C2 | D1 

589 CN112447846A 2019-09-05 A2 | B2 | B3 | C1 | D2 

590 CN112531007A 2019-09-19 A1 | B2 | C2 | D1 

591 CN112531070A 2020-11-25 A1 | B4 | C1 | C2 | D1 

592 CN112614898A 2020-12-23 A1 | A2 | B2 | C1 | D1 

593 CN112635551A 2020-12-18 A1 | B2 | C1 | D1 | E4 

594 CN112666438A 2019-09-30 A2 | B2 | B3 | C2 | D1 

595 CN112687745A 2020-12-29 A1 | B3 | C2 | D2 

596 CN112687746A 2020-12-29 A1 | A2 | B3 | C2 | D1 

597 CN112687750A 2020-12-10 A2 | B2 | B3 | C1 | C2 | D1 | D2 

598 CN112713182A 2020-12-29 A2 | B2 | B3 | C1 | D2 
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599 CN112736130A 2020-12-31 A1 | B3 | C2 | D2 

600 CN112750898A 2021-01-07 A1 | B3 | C2 | D1 

601 CN112768358A 2020-12-31 A1 | B3 | C2 | D1 

602 CN112768409A 2020-12-31 A1 | B3 | C1 | D1 

603 CN112768507A 2021-01-12 A2 | B2 | C1 | C2 | D1 | D2 

604 CN112786449A 2019-11-07 A2 | B3 | C1 | D1 

605 CN112786587A 2019-11-08 A2 | B2 | B3 | C1 | D2 

606 CN112786680A 2019-11-08 A2 | B1 | B2 | B3 | C1 | D2 

607 CN112820644A 2020-12-31 A1 | B3 | C1 | C2 | D1 

608 CN112820648A 2020-12-31 A1 | B3 | C1 | C2 | D1 

609 CN112838006A 2020-12-31 A1 | B4 | C1 | C2 | D1 

610 CN112864243A 2021-01-12 A1 | B3 | C1 | C3 | D2 

611 CN112885899A 2020-12-17 A1 | A2 | B2 | B3 | C1 | D2 

612 CN112909077A 2021-02-07 A1 | B3 | C1 | D1 

613 CN112967931A 2021-02-26 A2 | B2 | B3 | C1 | D1 

614 CN112993013A 2021-05-18 A2 | B3 | C1 | D1 

615 CN112993014A 2021-05-18 A2 | B3 | C1 | D1 

616 CN113035955A 2021-02-25 A2 | B2 | B3 | C1 | D1 

617 CN113035963A 2021-02-03 A2 | B2 | B4 | C1 | D1 

618 CN113130650A 2020-01-13 A2 | B1 | B3 | C1 | D2 

619 CN113161408A 2020-12-28 A2 | B2 | B3 | C2 | D2 

620 CN113178475A 2021-03-09 A1 | B3 | C1 | D2 

621 CN113193038A 2021-04-01 A1 | A2 | A3 | B2 | B3 | C1 | D1 | E4 

622 CN113193053A 2021-05-20 A2 | B2 | C1 | D1 

623 CN113206156A 2021-04-28 A2 | B3 | C1 | D1 | E4 

624 CN113299766A 2020-02-21 A1 | B2 | C1 | D1 

625 CN113363311A 2021-06-08 A2 | B3 | C1 | D1 

626 CN113363330A 2020-03-05 A1 | A2 | B2 | B3 | C1 | D2 

627 CN113369677A 2021-05-31 A1 | B9 | C2 | D1 

628 CN113394292A 2021-06-02 A2 | B2 | C1 | D1 

629 CN113421927A 2021-08-24 A2 | B2 | B3 | C1 | D1 

630 CN113424328A 2020-06-18 A2 | B2 | B3 | C2 | D1 

631 CN113451397A 2020-03-24 A2 | B3 | B8 | C1 | D1 

632 CN113488530A 2021-07-14 A1 | B2 | B3 | C1 | D1 

633 CN113488532A 2021-07-14 A1 | B2 | B3 | C1 | D1 

634 CN113488540A 2021-06-05 A2 | B3 | C1 | D2 

635 CN113517331A 2021-06-05 A2 | B3 | C1 | D2 

636 CN113517355A 2021-05-21 A2 | B2 | C1 | D2 

637 CN113517356A 2021-05-21 A2 | B2 | C1 | D1 

638 CN113539822A 2021-09-16 A1 | B3 | C1 | D3 

639 CN113540077A 2021-07-16 A2 | B2 | C1 | D1 
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640 CN113540232A 2021-07-27 A1 | B2 | C1 | D1 

641 CN113540258A 2021-06-28 A2 | B2 | B3 | C1 | C2 | D2 

642 CN113555356A 2021-06-02 A1 | B3 | C1 | C3 | D1 

643 CN113571575A 2021-06-09 A2 | B1 | B3 | B8 | C1 | D1 

644 CN113594246A 2021-07-27 A1 | B2 | B3 | C1 | D1 

645 CN113594265A 2021-07-27 A1 | B2 | C1 | D1 

646 CN113611750A 2021-08-19 A1 | A2 | B3 | B4 | C1 | D1 

647 CN113644117A 2021-08-11 A2 | B2 | C2 | D2 

648 CN113644129A 2021-08-12 A1 | B3 | C1 | D1 

649 CN113658859A 2021-06-30 A1 | B4 | C1 | C2 | D1 

650 CN113658922A 2021-09-08 A2 | B3 | B4 | C1 | D2 

651 CN113659008A 2021-08-19 A1 | A2 | B3 | C3 | D1 

652 CN113707708A 2021-07-26 A1 | B2 | B3 | C1 | D2 | D3 

653 CN113745351A 2021-08-30 A2 | B2 | C2 | D1 

654 CN113745352A 2021-08-31 A2 | B1 | B2 | C2 | D2 

655 CN113793869A 2021-08-28 A2 | B3 | C1 | D1 

656 CN113809071A 2021-07-26 A2 | B2 | C1 | C3 | D2 

657 CN113809173A 2021-09-16 A1 | B3 | C1 | D1 

658 CN113823698A 2021-08-30 A2 | B2 | C1 | D3 

659 CN113823699A 2021-08-30 A2 | B2 | B3 | C1 | D3 

660 CN113851528A 2021-09-26 A2 | B2 | C2 | D1 

661 CN113903790A 2021-10-20 A2 | B2 | C1 | D1 | D2 

662 CN113933676A 2021-10-18 A2 | B3 | C3 | D2 

663 CN113964120A 2021-10-19 A2 | B2 | B3 | C2 | D2 

664 CN113964181A 2021-09-07 A1 | B2 | C1 | D1 

665 CN113964203A 2021-11-18 A2 | B1 | B3 | B8 | C1 | D2 

666 CN113964207A 2021-08-30 A2 | B2 | B3 | C1 | D3 

667 CN113964208A 2021-08-30 A2 | B2 | C1 | D1 

668 CN113972268A 2020-07-23 A3 | B2 | B3 | C1 | D1 

669 CN113990923A 2021-10-20 A2 | B1 | B3 | B4 | C1 | D1 | D2 

670 CN114005884A 2021-09-30 A1 | B2 | C1 | D1 

671 CN114023633A 2021-10-29 A2 | B3 | C2 | D1 

672 CN114023808A 2021-11-04 A1 | B2 | B3 | C1 | D1 

673 CN114023814A 2021-09-24 A1 | B1 | B3 | B8 | C1 | D1 

674 CN114023815A 2021-09-24 A1 | B3 | B8 | C1 | D1 

675 CN114068679A 2021-12-01 A2 | B2 | B4 | C1 | D1 | E4 

676 CN114068720A 2021-10-21 A2 | B3 | C1 | D1 

677 CN114122152A 2020-09-01 A2 | B2 | C1 | C2 | D1 

678 CN1599062A 2004-08-20 A2 | C2 | D1 | E2 

679 CN1688027A 2005-05-13 A2 | B9 | C2 | D1 

680 CN1738055A 2005-08-26 A1 | B3 | C1 | D1 | E3 
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681 CN1797787A 2004-12-30 A1 | B2 | B3 | C1 | D2 

682 CN202009004U 2011-04-12 A2 | B2 | B3 | C1 | D2 

683 CN202662614U 2012-06-05 A2 | B2 | B3 | C1 | D1 | D2 

684 CN202721133U 2012-08-10 A1 | A2 | B2 | C1 | D1 

685 CN202758895U 2012-07-30 A1 | A2 | B2 | C1 | D1 

686 CN203351609U 2013-07-31 A1 | B2 | C2 | D1 

687 CN203351610U 2013-07-31 A1 | B2 | C1 | D1 

688 CN203351611U 2013-07-31 A1 | B2 | C1 | D1 

689 CN203351612U 2013-08-01 A2 | B2 | C1 | C3 | D1 

690 CN203707140U 2013-10-29 A2 | B2 | B3 | C1 | D1 

691 CN204067372U 2013-12-27 A1 | A3 | B2 | C1 | D1 

692 CN204407331U 2014-11-19 A1 | B2 | B3 | C3 | D1 

693 CN204516763U 2014-11-19 A1 | B2 | C3 | D1 

694 CN205159335U 2015-12-16 A1 | B2 | B3 | C1 | D1 

695 CN205211763U 2015-12-01 A2 | B2 | C1 | D1 

696 CN205231071U 2015-12-08 A1 | B2 | B3 | C1 | D1 

697 CN205376535U 2016-01-13 A1 | B2 | B3 | C1 | D1 

698 CN205428942U 2016-03-18 A1 | A2 | B2 | B3 | C1 | D1 

699 CN205542792U 2015-12-26 A1 | B3 | C1 | D2 

700 CN205564760U 2016-01-26 A2 | B3 | C1 | C2 | D1 

701 CN205621743U 2016-04-01 A2 | B2 | C1 | D1 

702 CN205692835U 2016-06-08 A1 | B2 | B3 | C1 | C2 | D1 

703 CN205723544U 2016-03-30 A1 | B2 | B3 | C1 | D1 

704 CN205752181U 2016-05-26 A1 | A2 | B3 | C1 | D1 

705 CN205789992U 2016-07-05 A2 | B3 | C1 | D1 

706 CN205900548U 2016-08-12 A2 | B2 | C1 | D1 

707 CN205911315U 2016-06-30 A1 | B2 | C1 | D1 

708 CN206059396U 2016-05-25 A1 | A2 | B3 | C1 | D1 

709 CN206210803U 2016-06-28 A2 | B2 | C1 | D1 

710 CN206301803U 2016-12-28 A1 | A2 | B2 | B3 | C1 | D1 

711 CN206349367U 2016-06-28 A2 | B3 | C1 | D1 

712 CN206349369U 2016-06-28 A2 | B2 | C1 | D1 

713 CN206490069U 2017-01-24 A2 | A3 | B2 | C3 | D1 

714 CN206532785U 2016-12-20 A1 | B2 | C1 | D1 

715 CN206574719U 2017-01-22 A2 | B3 | C1 | D1 

716 CN206574721U 2017-03-06 A2 | B3 | B4 | C1 | D1 

717 CN206584933U 2017-01-24 A2 | B2 | C1 | D1 | D2 

718 CN206672934U 2017-01-19 A2 | B3 | C1 | D1 

719 CN206907738U 2017-06-22 A1 | B2 | B3 | C1 | D2 

720 CN207250526U 2017-07-27 A1 | A3 | B3 | C1 | D1 

721 CN207303114U 2017-09-08 A2 | B2 | C1 | D1 
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722 CN207558815U 2017-11-30 A1 | A2 | B3 | C1 | D1 

723 CN207731933U 2017-12-26 A2 | B2 | C1 | D1 

724 CN208521941U 2018-05-15 A2 | B2 | C1 | D1 

725 CN208690266U 2018-06-27 A1 | A2 | B2 | C1 | D1 | D2 

726 CN209119111U 2018-05-28 A1 | B3 | C1 | D1 

727 CN209766426U 2019-03-22 A1 | B3 | C1 | C3 | D2 

728 CN209822640U 2019-05-07 A2 | B2 | C1 | D1 

729 CN209843708U 2019-05-07 A2 | B2 | C1 | D1 

730 CN209843709U 2019-05-07 A2 | B2 | C1 | D2 

731 CN209843714U 2019-05-07 A2 | B2 | C1 | D1 

732 CN210805778U 2019-09-18 A2 | B2 | B3 | C1 | D2 

733 CN211376647U 2020-01-14 A2 | B2 | C1 | D1 

734 CN211480043U 2018-01-22 A2 | B2 | C1 | D1 

735 CN211480044U 2018-01-22 A2 | B2 | C1 | D1 

736 CN212517165U 2020-07-13 A2 | B2 | C4 | D1 

737 CN212625590U 2020-09-09 A2 | B2 | C1 | D1 

738 CN212967714U 2020-10-29 A2 | B2 | C1 | D1 

739 CN212967715U 2020-10-29 A2 | B2 | C1 | D1 

740 CN213546314U 2020-12-24 A2 | B2 | C4 | D1 

741 CN213660420U 2020-12-31 A1 | B2 | C1 | D1 

742 CN213958963U 2020-12-22 A2 | B2 | C1 | D1 

743 DE102004007197A1 2004-02-13 A3 | B9 | C1 | D1 

744 DE102004046697A1 2004-09-24 A3 | B3 | C1 | D1 

745 DE102005004355A1 2005-01-31 A2 | B9 | C1 | D1 

746 DE102005046706A1 2005-09-29 A2 | B2 | B3 | C1 | D1 

747 DE102006004870A1 2006-02-02 A3 | B2 | C1 | C2 | D1 

748 DE102008025243B3 2008-05-27 A2 | B3 | C1 | D1 

749 DE102009017732A1 2009-04-11 A2 | B4 | C4 | D1 

750 DE102009018054A1 2009-04-21 A1 | B3 | C1 | D1 

751 DE102009027915A1 2009-07-22 A2 | B2 | B3 | C1 | D1 

752 DE102009028918A1 2009-08-26 A1 | B2 | C1 | D1 

753 DE102009033302A1 2009-07-15 A3 | B1 | C1 | D1 

754 DE102009046258B3 2009-10-30 A2 | B3 | C3 | D1 

755 DE102009046596A1 2009-11-11 A3 | B2 | C1 | D1 | E3 

756 DE102009054659A1 2009-12-15 A3 | B4 | C2 | D1 | E2 

757 DE102010028196A1 2010-04-26 A1 | A2 | B2 | B3 | B4 | C3 | D1 

758 DE102010056409A1 2010-12-26 A1 | B2 | C1 | D1 | E1 

759 DE102013010187A1 2013-06-17 A2 | B2 | B4 | C2 | C4 | D3 

760 DE102013211360A1 2013-06-18 A1 | B3 | C1 | D1 

761 DE102014107325A1 2014-05-23 A2 | B9 | C2 | D1 

762 DE102014109147A1 2014-06-30 A1 | A2 | A3 | B1 | B3 | B8 | C1 | C3 | D1 
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763 DE102014113467A1 2014-09-18 A1 | B3 | C1 | D1 

764 DE102014116666A1 2014-11-14 A2 | B9 | C2 | D1 

765 DE102014117780A1 2014-12-03 A2 | B3 | C1 | E3 

766 DE102014119465B3 2014-12-22 A3 | B3 | C1 | D1 

767 DE102014119466A1 2014-12-22 A3 | B3 | C1 | D1 

768 DE102014200429A1 2014-01-13 A2 | B3 | C1 | D1 

769 DE102014206361A1 2014-04-03 A2 | B3 | C1 | D1 

770 DE102015103072A1 2015-03-03 A3 | B9 | C1 | D1 

771 DE102015103323A1 2015-03-06 A1 | A2 | C1 | C5 | D1 | E4 

772 DE102015104995A1 2015-03-31 A1 | B3 | C4 | D2 | E2 

773 DE102015111838A1 2015-07-21 A1 | B3 | C4 | D1 

774 DE102015112648A1 2015-07-31 A2 | B9 | C2 | D1 

775 DE102015112649A1 2015-07-31 A1 | A2 | A3 | B1 | B3 | C1 | C2 | D1 

776 DE102015117394A1 2015-10-13 A1 | B3 | B4 | C1 | C3 | D2 

777 DE102015117395A1 2015-10-13 A1 | B3 | B4 | C3 | D1 

778 DE102015118165A1 2015-10-23 A2 | B3 | C1 | E3 

779 DE102015118440A1 2015-10-28 A1 | B3 | C1 | C2 | D1 

780 DE102015121566A1 2015-12-10 A2 | B2 | C1 | D1 

781 DE102015122804A1 2015-12-23 A2 | B2 | C1 | D1 

782 DE102015122833A1 2015-12-23 A1 | B3 | C1 | D1 

783 DE102015202121A1 2015-02-06 A1 | A2 | B1 | B3 | C1 | D1 

784 DE102016104968B3 2016-03-17 A2 | A3 | C2 | D1 

785 DE102016110035A1 2016-05-31 A2 | B3 | C3 | D1 

786 DE102016116499A1 2016-09-02 A3 | B9 | C4 | D1 | E2 

787 DE102016125030A1 2016-12-20 A2 | B9 | C1 | D1 

788 DE102017100109A1 2017-01-04 A2 | B2 | C1 | D1 

789 DE102017110508A1 2017-05-15 A2 | A3 | B3 | B4 | C1 | C2 | D2 

790 DE102017127848A1 2017-11-24 A2 | B1 | B2 | B3 | B4 | C1 | C2 | C3 | D2 

791 DE102017128633A1 2017-12-01 A2 | B1 | B2 | B3 | B4 | B8 | C1 | C3 | D1 | D2 

792 DE102017131354A1 2017-12-27 A1 | A2 | A3 | B1 | B3 | B4 | C1 | D1 | D2 

793 DE102017207846A1 2017-05-10 A2 | B2 | B3 | C1 | C3 | D1 

794 DE102017207847A1 2017-05-10 A2 | B3 | C1 | C3 | D1 

795 DE102017207848A1 2017-05-10 A3 | B3 | C1 | D1 

796 DE102018103550A1 2018-02-16 A2 | B3 | B4 | C2 | D1 

797 DE102018103849A1 2018-02-21 A2 | B3 | C1 | D1 

798 DE102018104581A1 2018-02-28 A2 | B3 | B4 | B8 | C1 | D1 

799 DE102018106670A1 2018-03-21 A2 | B1 | B3 | B4 | C1 | D1 

800 DE102018106689A1 2018-03-21 A2 | B3 | C1 | D1 

801 DE102018106967B3 2018-03-23 A2 | B4 | C1 | D1 | E4 

802 DE102018106992B3 2018-03-23 A2 | B3 | C1 | D1 

803 DE102018107966A1 2018-04-04 A1 | A2 | A3 | B3 | C1 | C2 | D2 
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804 DE102018111450A1 2018-05-14 A2 | A3 | B3 | C2 | C3 | D1 

805 DE102018112109A1 2018-05-18 A2 | B3 | C1 | D1 | E4 

806 DE102018115110B3 2018-06-22 A2 | B3 | C1 | D1 

807 DE102018115637A1 2018-06-28 A2 | A3 | B3 | B4 | B8 | C1 | D2 

808 DE102018115728A1 2018-06-29 A2 | B3 | C1 | D1 

809 DE102018123596A1 2018-09-25 A2 | B1 | B3 | B4 | B8 | C1 | D1 

810 DE102018132447A1 2018-12-17 A2 | B1 | B2 | B3 | B4 | B8 | D2 

811 DE102018211825A1 2018-07-17 A2 | B3 | C1 | D1 

812 DE102019102371A1 2019-01-30 A3 | B3 | C3 | D1 

813 DE102019106087B3 2019-03-11 A2 | B3 | B4 | C1 | D2 

814 DE102019109368A1 2019-04-09 A1 | B3 | C1 | D1 

815 DE102019111308A1 2019-05-02 A2 | B3 | C1 | D2 | E4 

816 DE102019114312A1 2019-05-28 A2 | B1 | B2 | B3 | B4 | B8 | C1 | C3 | D1 | D3 

817 DE102019115583A1 2019-06-07 A2 | B3 | B4 | C1 | D1 | E2 

818 DE102019119121B3 2019-07-15 A2 | B3 | B4 | C1 | D1 

819 DE102019130376A1 2019-11-11 A2 | B2 | B3 | C1 | C3 | D1 

820 DE102019132527A1 2019-11-29 A2 | B1 | B3 | B4 | C1 | D1 

821 DE102019133235A1 2019-12-05 A1 | A2 | B3 | B9 | C2 | D1 

822 DE102019206148A1 2019-04-30 A1 | A2 | B2 | B3 | C1 | D1 

823 DE102019210681A1 2019-07-19 A3 | B3 | C1 | C3 | D1 | E4 

824 DE102020122662A1 2020-08-31 A1 | A2 | B1 | B3 | C1 | C5 | D1 | D3 | E2 

825 DE10259373A1 2002-12-18 A2 | B2 | C1 | D1 

826 DE19741928C1 1997-09-23 A2 | B3 | B4 | B8 | C1 | D2 

827 DE19859502A1 1998-12-22 A2 | B3 | C1 | D1 

828 DE19954866A1 1999-11-15 A2 | B2 | C1 | D1 

829 EP1009022A1 1998-12-09 A1 | B3 | C1 | D1 

830 EP1742249A1 2005-07-08 A2 | B3 | C1 | C2 | D1 

831 EP1742250A1 2005-07-08 A2 | B3 | C1 | D1 | E3 

832 EP1788634A1 2005-11-16 A1 | B3 | C1 | D1 | D2 

833 EP2154726A2 2009-05-29 A1 | A2 | B2 | C1 | C2 | D1 

834 EP2383786A1 2010-04-29 A1 | A2 | B3 | C1 | C2 | D2 

835 EP2402997A1 2010-06-30 A1 | A2 | B1 | B3 | B8 | C1 | C2 | D1 

836 EP2418685A2 2007-07-11 A2 | B2 | B4 | C1 | D1 

837 EP2475007A1 2011-01-05 A1 | B3 | C3 | D1 | D2 

838 EP2535937A1 2011-06-17 A1 | B3 | C1 | D1 

839 EP2602826A1 2011-12-09 A1 | A2 | B1 | B3 | B8 | C1 | D1 

840 EP2608268A1 2011-12-19 A1 | B2 | B3 | C1 | D1 

841 EP2662884A1 2012-05-09 A1 | B9 | C1 | C2 | D1 

842 EP2667415A1 2012-05-22 A1 | B2 | C1 | D2 

843 EP2693639A1 2012-07-30 A1 | B3 | C1 | D1 

844 EP2701200A2 2009-09-29 A1 | B2 | B3 | C1 | D1 | D2 
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845 EP2722890A1 2012-10-17 A1 | B2 | C1 | D1 

846 EP2728621A1 2012-11-05 A1 | A2 | B3 | B8 | C1 | C3 | D2 

847 EP2736171A1 2012-11-23 A1 | A2 | B3 | C3 | D2 

848 EP2747143A1 2012-12-19 A1 | B2 | B3 | C1 | D1 

849 EP2747144A1 2012-12-19 A1 | B2 | B3 | C1 | D1 

850 EP2767620A1 2013-02-15 A1 | A3 | B2 | B3 | D1 | E4 

851 EP2784822A1 2013-03-25 A1 | B1 | B3 | C1 | D1 

852 EP2793255A1 2013-04-16 A1 | B9 | C1 | E3 

853 EP2793265A1 2013-04-15 A1 | B2 | B3 | B4 | C1 | D2 

854 EP2800139A1 2013-04-30 A1 | B2 | B3 | B4 | C1 | D1 | E4 

855 EP2889915A1 2014-04-02 A2 | B3 | C1 | D1 

856 EP2908344A1 2014-02-12 A1 | A3 | B2 | B3 | C1 | D1 

857 EP2930754A1 2014-04-11 A1 | B3 | C1 | D1 

858 EP2942804A1 2014-12-19 A1 | B3 | B4 | B6 | B8 | C1 | D1 | E1 

859 EP2942805A1 2014-07-09 A1 | A2 | B2 | C1 | D1 

860 EP2953167A1 2014-06-05 A1 | B2 | B3 | C1 | D1 

861 EP3029727A1 2014-12-03 A1 | B2 | C3 | C4 | D1 

862 EP3038163A1 2015-12-01 A1 | B2 | C1 | D1 

863 EP3051575A1 2015-01-30 A1 | B9 | C1 | D3 

864 EP3136437A1 2015-08-27 A1 | A2 | B2 | B3 | C1 | C3 | D2 

865 EP3154092A2 2013-02-15 A1 | B9 | C1 | D1 

866 EP3174102A1 2015-11-27 A1 | B3 | C1 | D1 

867 EP3179515A1 2015-12-10 A1 | B9 | C1 | D1 

868 EP3223316A1 2016-03-24 A2 | B3 | B4 | C1 | D1 

869 EP3252824A1 2016-05-30 A1 | B3 | C1 | D1 

870 EP3252825A1 2016-05-30 A1 | B3 | C1 | D1 

871 EP3255676A1 2016-06-09 A2 | B2 | B3 | C2 | D1 

872 EP3413352A1 2018-06-08 A1 | A3 | B3 | C1 | D1 

873 EP3413353A1 2018-06-08 A1 | B3 | C1 | D2 

874 EP3416184A1 2017-06-14 A2 | B2 | C1 | C2 | D2 

875 EP3480846A1 2017-11-03 A2 | B3 | B8 | C1 | D1 

876 EP3686935A1 2019-01-23 A1 | B3 | C1 | D1 | D2 

877 EP3690957A1 2019-02-01 A2 | B1 | B2 | B3 | B4 | B8 | C1 | D1 

878 EP3712962A1 2020-03-19 A1 | A2 | B2 | B3 | C1 | D1 

879 EP3761492A1 2019-07-05 A2 | B4 | C1 | C4 | D1 

880 EP3823008A1 2019-11-12 A1 | A2 | B2 | B3 | C1 | D1 

881 EP3836228A1 2020-12-02 A1 | B3 | C1 | D1 

882 EP3852132A1 2020-01-20 A1 | A2 | B9 | C4 | D1 

883 EP3852138A1 2020-01-20 A3 | B3 | B4 | B8 | C4 | D1 

884 EP3859767A1 2020-02-03 A2 | B1 | B2 | B3 | C1 | D1 

885 EP3905335A1 2020-04-28 A1 | B3 | C1 | D2 
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886 EP3916137A1 2021-03-08 A2 | B2 | B3 | B4 | C1 | D3 

887 EP3955289A1 2020-08-11 A2 | A3 | B3 | B4 | C4 | D1 | D2 

888 EP3975266A1 2020-09-28 A1 | A2 | B1 | B2 | B3 | B8 | D1 | D2 | E3 

889 FR2579827A 1985-04-01 A1 | B3 

890 FR2803103A1 1999-12-24 A2 | B2 | C1 | D1 

891 FR2816113A1 2000-10-31 A2 | B2 | C1 | D1 

892 FR2832547A1 2001-11-21 A2 | B2 | C1 | D1 

893 FR2837322A1 2002-03-14 A2 | B9 | C1 | D1 

894 FR2844095A1 2002-09-03 A2 | B2 | B3 | B4 | C2 | D1 

895 FR2844099A1 2002-09-03 A3 | B2 | C1 | D1 

896 FR2892562A1 2005-10-21 A1 | A2 | B2 | B3 | C1 | C3 | D2 

897 FR2929445A1 2008-03-25 A1 | B2 | C1 | C2 | D1 

898 FR2963479A1 2010-07-29 A2 | B3 | C1 | D1 

899 FR2969815A1 2010-12-27 A1 | B2 | B6 | C2 | D3 | E3 

900 FR2977260A1 2011-06-30 A1 | B2 | C2 | D1 | E2 

901 FR2998713A1 2012-11-26 A1 | B3 | C1 | D1 

902 FR3017242A1 2014-02-05 A1 | B2 | B4 | C1 | D1 

903 FR3040539A1 2015-08-28 A1 | B2 | C1 | D2 

904 FR3041470A1 2015-09-17 A1 | B3 | C1 | D1 

905 FR3043839A1 2015-11-17 A1 | B4 | C1 | D1 

906 FR3083647A1 2018-07-03 A1 | B3 | C1 | D1 

907 FR3093598A1 2019-03-05 A1 | A2 | B4 | C3 | D1 

908 FR3097682A1 2019-06-19 A1 | B2 | B3 | C4 | D2 

909 FR3111738A1 2020-06-19 A1 | B3 | C1 | D1 | D2 

910 GB2358959A 2000-08-24 A3 | B9 | C1 | D1 

911 GB2482308A 2010-07-28 A1 | B2 | B3 | C1 | D1 

912 GB2495949A 2011-10-26 A2 | B1 | B3 | B8 | C1 | D1 

913 GB2530284A 2014-09-17 A1 | A2 | B1 | B2 | B3 | B8 | C1 | D1 

914 GB2538768A 2015-05-28 A2 | B1 | B3 | B8 | C1 | D1 

915 GB2587645A 2019-10-03 A2 | B3 | C1 | D1 

916 GB2587646A 2019-10-03 A2 | B1 | B3 | B8 | C1 | D1 

917 GB2588663A 2019-10-31 A2 | B3 | C1 | D1 

918 GB2590716A 2019-12-30 A3 | B3 | C1 | D1 

919 GB2592032A 2020-02-13 A3 | B3 | C1 | D1 

920 GB2592927A 2020-03-10 A2 | B3 | C1 | D1 

921 IN201741024073A 2017-07-07 A1 | B3 | C1 | D1 

922 IT1401747B 2010-08-02 A1 | B2 | C1 | D1 

923 IT1401754B 2010-08-30 A2 | B3 | C1 | D1 

924 IT1406564B 2011-07-08 A1 | B2 | C1 | D1 

925 IT1424484B 2014-06-18 A2 | B9 | C1 | D1 

926 IT1424797B 2014-06-20 A2 | A3 | B1 | B2 | C1 | D1 
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927 JP05362085B1 2012-09-05 A1 | B1 | B2 | B3 | B4 | B5 | C5 | D1 | E4 

928 JP05681835B1 2013-10-08 A2 | B4 | B6 | C2 | D1 | D2 

929 JP05800162B2 2014-01-06 A3 | B3 | C1 | D1 

930 JP05841683B1 2015-03-10 A2 | B2 | C1 | D1 | D2 

931 JP06032337B1 2015-09-28 A3 | B3 | C1 | D1 

932 JP06061060B1 2016-07-04 A2 | B1 | B2 | B3 | B8 | C2 | D1 

933 JP06090552B1 2016-08-02 A2 | B1 | B2 | B3 | B8 | B9 | C2 | D1 

934 JP06109444B1 2016-06-27 A2 | B3 | C1 | D2 | D3 

935 JP06115678B1 2016-08-25 A2 | B3 | C1 | C2 | D1 

936 JP06123941B1 2016-10-03 A1 | B3 | C1 | D1 

937 JP06233555B1 2017-06-05 A2 | B1 | B2 | B3 | B4 | C1 | C2 | D2 

938 JP06279164B1 2017-02-10 A1 | B2 | C1 | D1 

939 JP06293394B1 2017-07-04 A1 | B3 | C1 | D1 

940 JP06428900B1 2017-11-29 A1 | B2 | C1 | D1 

941 JP06470480B1 2018-04-13 A1 | B3 | C1 | D1 | D2 

942 JP06735950B1 2019-07-23 A2 | B2 | B3 | C1 | D2 

943 JP06765578B1 2019-11-11 A1 | A3 | B3 | C2 | D1 

944 JP06773198B1 2019-11-06 A2 | B3 | C1 | D1 

945 JP06795123B1 2019-10-23 A1 | B9 | C1 | D1 

946 JP06818964B1 2020-06-01 A2 | B9 | C1 | D1 

947 JP06981585B1 2020-08-25 A2 | B2 | B3 | C1 | D1 

948 JP10284436A 1997-04-11 A2 | B3 | C1 | D1 | E4 

949 JP10341018A 1997-06-06 A2 | B3 | C1 | D1 

950 JP11121441A 1997-10-20 A2 | B9 | C2 | D1 

951 JP11130597A 1997-10-24 A1 | B9 | C1 | C2 | D1 

952 JP11186537A 1997-12-19 A1 | B1 | B2 | B3 | C1 | D1 

953 JP11195655A 1998-01-06 A2 | B9 | C1 | D1 

954 JP11251605A 1998-02-27 A2 | B2 | C1 | D1 

955 JP11297869A 1998-04-08 A1 | A2 | B3 | C1 | D2 

956 JP11312686A 1998-04-28 A2 | B1 | B3 | C1 | D1 | E4 

957 JP11354817A 1998-06-03 A3 | B2 | B3 | C1 | D1 

958 JP2000036470A 1998-07-21 A2 | B3 | C1 | D1 

959 JP2000049363A 1998-07-31 A2 | B2 | B3 | C1 | D1 

960 JP2000101099A 1998-09-17 A2 | B2 | C1 | D2 

961 JP2000101101A 1998-09-21 A2 | B2 | C1 | D1 

962 JP2000106365A 1998-09-29 A2 | B3 | C1 | D1 

963 JP2000106444A 1998-09-14 A2 | B2 | C1 | D1 

964 JP2000133819A 1998-10-27 A2 | B2 | C1 | D1 

965 JP2000164528A 1998-11-25 A2 | B2 | B3 | C1 | D2 

966 JP2000188406A 1998-12-24 A2 | B2 | C1 | D1 

967 JP2000216407A 1999-01-20 A2 | B3 | C1 | D1 
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968 JP2000224867A 1999-01-28 A2 | B2 | B3 | C1 | D1 

969 JP2000236099A 1999-02-17 A2 | B2 | B3 | C2 | D1 

970 JP2000252478A 1999-02-26 A2 | B2 | C1 | D1 

971 JP2000299479A 1999-04-13 A2 | B2 | C1 | D1 | D2 

972 JP2001044430A 1999-10-27 A2 | B3 | C1 | D1 

973 JP2001053293A 1999-08-10 A2 | B2 | B3 | C1 | D1 

974 JP2001085704A 1999-09-14 A2 | B2 | C1 | D1 

975 JP2001094095A 1999-09-21 A2 | B2 | B3 | C1 | D1 | D2 

976 JP2001177110A 1999-12-21 A2 | C1 | D1 | D3 

977 JP2001185717A 1999-12-22 A1 | B3 | C1 | D1 

978 JP2001257347A 2000-03-10 A2 | B2 | B3 | C1 | D1 

979 JP2001267570A 2000-03-15 A2 | B3 | C1 | D1 

980 JP2001332508A 2000-05-23 A2 | B9 | C1 | D1 

981 JP2002033491A 2000-07-14 A1 | B9 | C1 | C2 | D1 

982 JP2002043570A 2000-07-26 A2 | B3 | C2 | D1 

983 JP2002057322A 2000-08-11 A3 | B3 | C1 | D1 

984 JP2002076370A 2000-09-05 A2 | B2 | C3 | D2 

985 JP2002093920A 2001-06-26 A3 | B3 | C1 | D1 

986 JP2002100772A 2001-02-27 A3 | B3 | C1 | D1 

987 JP2002110549A 2000-09-27 A2 | B3 | C1 | D1 

988 JP2002118268A 2000-10-10 A2 | B2 | C1 | D2 

989 JP2002203967A 2001-10-18 A2 | B9 | C1 | D1 

990 JP2002222817A 2001-11-19 A2 | B2 | B3 | C1 | C3 | D1 

991 JP2002231820A 2001-01-30 A2 | B3 | B4 | C1 | C3 | D1 

992 JP2002237592A 2001-02-07 A2 | B2 | B3 | C1 | D1 

993 JP2002261041A 2001-03-05 A2 | B2 | B3 | C1 | D1 

994 JP2002261295A 2001-03-05 A2 | B2 | C1 | D3 

995 JP2002280573A 2001-03-21 A2 | B2 | B3 | C2 | D1 

996 JP2002289881A 2001-03-26 A2 | B2 | C1 | D1 

997 JP2002314099A 2001-04-09 A2 | B2 | C1 | D1 

998 JP2002329670A 2001-04-27 A2 | B9 | C1 | E3 

999 JP2002362998A 2001-06-06 A2 | B9 | C2 | D1 

1000 JP2003007976A 2001-06-25 A2 | B3 | C1 | D1 

1001 JP2003023099A 2001-07-10 A2 | B2 | B3 | C1 | D1 

1002 JP2003023156A 2001-07-10 A2 | B2 | B3 | C1 | D2 

1003 JP2003051602A 2001-08-07 A2 | B9 | C1 | D1 

1004 JP2003068759A 2001-08-29 A2 | B3 | C1 | D1 

1005 JP2003068760A 2001-08-29 A2 | B2 | B3 | C1 | D1 

1006 JP2003069045A 2001-08-22 A2 | B2 | C1 | E3 

1007 JP2003069049A 2001-08-23 A2 | B2 | C1 | D1 

1008 JP2003100778A 2001-09-26 A1 | B2 | B3 | C1 | D1 | E4 
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1009 JP2003101039A 2002-02-26 A3 | B2 | C1 | E3 

1010 JP2003115472A 2001-10-03 A1 | A2 | B2 | B3 | C1 | C2 | D2 

1011 JP2003124479A 2001-10-18 A2 | B2 | C1 | E3 

1012 JP2003158259A 2002-09-06 A2 | B1 | B2 | B3 | B4 | C1 | D1 

1013 JP2003174175A 2001-12-05 A2 | B2 | C1 | C3 | D2 

1014 JP2003188370A 2001-12-20 A2 | B2 | B3 | C1 | D1 

1015 JP2003229566A 2002-08-27 A1 | B9 | C1 | D1 

1016 JP2003229570A 2002-04-10 A2 | B2 | B3 | C1 | D1 

1017 JP2003234301A 2002-10-16 A2 | B3 | C1 | C2 | D1 

1018 JP2003243323A 2002-05-16 A2 | B1 | B2 | B3 | C1 | D1 

1019 JP2003243423A 2002-02-19 A1 | B2 | B3 | C1 | D1 

1020 JP2003258271A 2002-03-01 A2 | B2 | C1 | C3 | D2 

1021 JP2003303956A 2002-04-11 A2 | B9 | C1 | D1 

1022 JP2003303966A 2002-04-11 A2 | B2 | B3 | B4 | C5 | E1 

1023 JP2003318389A 2002-10-01 A2 | B2 | B3 | B4 | C1 | D2 

1024 JP2003318410A 2002-04-24 A2 | B9 | C1 | D1 

1025 JP2003347212A 2002-05-30 A2 | B2 | C2 | D1 

1026 JP2004022688A 2002-06-14 A2 | B9 | C2 | D1 

1027 JP2004022773A 2002-06-17 A1 | B2 | B3 | C1 | D1 

1028 JP2004022796A 2002-06-17 A2 | B2 | C1 | D1 

1029 JP2004022878A 2002-06-18 A2 | B9 | C1 | C2 | D1 

1030 JP2004047605A 2002-07-10 A2 | B9 | C2 | D1 

1031 JP2004063860A 2002-07-30 A2 | B9 | C2 | D1 | D3 

1032 JP2004172556A 2002-11-22 A2 | B9 | C2 | D1 

1033 JP2004186679A 2003-11-07 A1 | B3 | C1 | D1 

1034 JP2004193578A 2003-11-11 A2 | B3 | C1 | C2 | D1 

1035 JP2004200472A 2002-12-19 A1 | B9 | C4 | D1 

1036 JP2004214268A 2002-12-27 A2 | B2 | B4 | C1 | D1 

1037 JP2004221513A 2003-03-25 A2 | B9 | C1 | D1 

1038 JP2004228481A 2003-01-27 A1 | B3 | C1 | D1 

1039 JP2004247709A 2003-12-08 A1 | B3 | C1 | D1 

1040 JP2004253510A 2003-02-19 A2 | B9 | C2 | D1 

1041 JP2004253751A 2003-03-17 A2 | B9 | C2 | D1 

1042 JP2004260114A 2003-02-27 A1 | B2 | B3 | C1 | C3 | D1 

1043 JP2004266115A 2003-03-03 A2 | B2 | C1 | D1 

1044 JP2004284831A 2003-03-19 A1 | B9 | C1 | C2 | D1 
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1319 JP2011023478A 2009-07-14 A1 | B3 | C3 | D2 

1320 JP2011023675A 2009-07-21 A1 | B3 | C1 | D1 

1321 JP2011035072A 2009-07-30 A1 | B2 | B3 | C1 | D1 | D3 

1322 JP2011035322A 2009-08-05 A2 | B1 | B3 | B4 | B8 | C1 | D1 

1323 JP2011049461A 2009-08-28 A1 | B3 | C1 | D1 

1324 JP2011060939A 2009-09-09 A2 | B2 | C1 | D1 

1325 JP2011060962A 2009-09-09 A1 | B1 | B2 | B3 | B8 | C1 | D1 

1326 JP2011061000A 2009-09-10 A1 | B2 | C3 | D2 

1327 JP2011061086A 2009-09-11 A1 | B2 | B3 | C1 | D1 | E4 

1328 JP2011066034A 2009-09-15 A1 | B2 | C1 | D1 | D2 

1329 JP2011068504A 2009-09-24 A2 | B2 | B3 | B9 | C1 | C2 | D1 

1330 JP2011071281A 2009-09-25 A2 | B2 | C1 | D1 

1331 JP2011071356A 2009-09-26 A2 | B2 | C1 | D1 

1332 JP2011073915A 2009-09-30 A2 | B9 | C2 | D1 | E4 

1333 JP2011077386A 2009-09-30 A1 | B3 | C1 | D1 | E4 

1334 JP2011082216A 2009-10-02 A1 | B9 | C1 | D1 | E3 

1335 JP2011086648A 2009-10-13 A1 | A2 | B4 | C1 | D1 

1336 JP2011096935A 2009-10-30 A1 | B4 | C2 | D1 
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1337 JP2011100948A 2009-11-09 A2 | B9 | C1 | C2 | D1 

1338 JP2011108721A 2009-11-13 A2 | B9 | C1 | C2 | D1 

1339 JP2011108727A 2009-11-13 A2 | B9 | C1 | C2 | D1 

1340 JP2011108813A 2009-11-17 A1 | A2 | B3 | C1 | C3 | D1 | D3 

1341 JP2011113997A 2009-11-24 A1 | A2 | B2 | C1 | D1 

1342 JP2011124258A 2009-12-08 A1 | B2 | C1 | D1 

1343 JP2011124482A 2009-12-14 A2 | B9 | C1 | C2 | D1 

1344 JP2011124514A 2009-12-14 A1 | B2 | C2 | D1 

1345 JP2011134910A 2009-12-24 A1 | B3 | C1 | D1 

1346 JP2011138952A 2009-12-28 A2 | B3 | C1 | D1 

1347 JP2011151119A 2010-01-20 A1 | B9 | C2 | D3 

1348 JP2011151155A 2010-01-20 A1 | B2 | B3 | C1 | C2 | D1 | D2 

1349 JP2011151258A 2010-01-22 A1 | B9 | C2 | D3 

1350 JP2011165777A 2010-02-08 A1 | B3 | C1 | D1 

1351 JP2011165856A 2010-02-09 A2 | B1 | B2 | B3 | B4 | B8 | C1 | D1 

1352 JP2011165924A 2010-02-10 A1 | B4 | C1 | D1 | D2 

1353 JP2011176015A 2010-02-23 A2 | B2 | B4 | E4 

1354 JP2011181752A 2010-03-02 A1 | B3 | C1 | D1 

1355 JP2011187549A 2010-03-05 A1 | A2 | B2 | B3 | C1 | D1 

1356 JP2011187770A 2010-03-10 A2 | B1 | B3 | B4 | B8 | C1 | C2 | D1 

1357 JP2011187840A 2010-03-10 A1 | B3 | C1 | D1 

1358 JP2011210779A 2010-03-29 A1 | B2 | C1 | C3 | D1 | D2 

1359 JP2011210801A 2010-03-29 A3 | B3 | B4 | B8 | C1 | D1 

1360 JP2011210935A 2010-03-30 A2 | B2 | C1 | D1 

1361 JP2011219299A 2010-04-07 A2 | B2 | C1 | C2 | D1 | D3 

1362 JP2011222969A 2011-02-25 A1 | B9 | C1 | C2 | D1 

1363 JP2011233919A 2011-07-15 A2 | B2 | C1 | D1 

1364 JP2011238685A 2010-05-07 A1 | A2 | B3 | C1 | D1 | D2 | E4 

1365 JP2011243644A 2010-05-14 A2 | B3 | C1 | D1 

1366 JP2011243771A 2010-05-19 A2 | B3 | C1 | D1 

1367 JP2011243978A 2011-04-22 A1 | B2 | B3 | C3 | D1 

1368 JP2011258720A 2010-06-08 A2 | B2 | C1 | D1 

1369 JP2012015304A 2010-06-30 A1 | B3 | C1 | D1 

1370 JP2012019069A 2010-07-08 A1 | B9 | C1 | D1 

1371 JP2012023214A 2010-07-14 A1 | B3 | C1 | C3 | D2 

1372 JP2012033731A 2010-07-30 A2 | B3 | C1 | D2 

1373 JP2012038951A 2010-08-09 A1 | B9 | C1 | C4 | D1 

1374 JP2012041252A 2010-08-23 A1 | B9 | C1 | C2 | D1 

1375 JP2012049347A 2010-08-27 A3 | B9 | C3 | D1 

1376 JP2012054324A 2010-08-31 A1 | B2 | B3 | C1 | C2 | D1 | D3 

1377 JP2012054352A 2010-08-31 A1 | B3 | C1 | D1 
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1378 JP2012054471A 2010-09-02 A1 | B9 | C1 | D1 

1379 JP2012059823A 2010-09-07 A2 | B2 | C1 | D1 

1380 JP2012059870A 2010-09-08 A2 | B2 | C1 | D1 

1381 JP2012064663A 2010-09-14 A1 | B1 | B3 | B5 | C1 | D1 | D2 

1382 JP2012064672A 2010-09-14 A1 | B3 | C3 | D2 

1383 JP2012064727A 2010-09-15 A2 | B3 | B8 | C1 | D1 

1384 JP2012069567A 2010-09-21 A2 | B2 | C1 | D1 

1385 JP2012069662A 2010-09-22 A1 | B2 | B3 | C1 | C3 | D1 | D2 

1386 JP2012069884A 2010-09-27 A1 | A2 | B1 | B3 | B4 | B8 | C1 | D1 

1387 JP2012079888A 2010-09-30 A1 | B2 | C1 | D1 

1388 JP2012084653A 2010-10-08 A1 | B2 | C1 | D2 

1389 JP2012084743A 2010-10-13 A1 | B3 | C1 | D1 

1390 JP2012094889A 2011-12-20 A1 | B4 | C1 | D2 

1391 JP2012099674A 2010-11-02 A1 | B9 | C1 | C3 | D1 

1392 JP2012099761A 2010-11-05 A3 | B9 | C1 | D1 | E2 

1393 JP2012101960A 2010-11-09 A2 | B9 | C2 | D1 

1394 JP2012104599A 2010-11-09 A1 | B9 | C1 | D2 

1395 JP2012109345A 2010-11-16 A1 | A3 | B3 | D2 | E4 

1396 JP2012119581A 2010-12-02 A1 | B9 | C1 | C3 | D1 

1397 JP2012119582A 2010-12-02 A1 | B9 | C1 | D1 

1398 JP2012119586A 2010-12-02 A1 | B9 | C1 | C3 | D1 

1399 JP2012119636A 2010-12-03 A1 | B9 | C1 | C2 | D1 

1400 JP2012124263A 2010-12-07 A2 | B2 | B3 | C2 | D1 

1401 JP2012124329A 2010-12-08 A1 | B3 | C1 | D1 

1402 JP2012124440A 2010-12-10 A1 | B9 | C1 | C3 | D1 

1403 JP2012124441A 2010-12-10 A3 | B9 | C2 | D1 

1404 JP2012124442A 2010-12-10 A1 | B9 | C1 | D1 

1405 JP2012129492A 2011-07-25 A2 | B1 | B3 | B8 | C1 | C2 | D1 

1406 JP2012138543A 2010-12-28 A3 | B9 | C2 | D3 

1407 JP2012151177A 2011-01-17 A1 | B2 | C1 | D1 

1408 JP2012156154A 2011-01-21 A2 | B2 | B3 | B9 | C1 | D3 

1409 JP2012156245A 2011-01-25 A1 | B3 | C2 | D3 

1410 JP2012156263A 2011-01-25 A1 | B3 | C1 | D1 

1411 JP2012156321A 2011-01-26 A1 | B2 | C1 | D1 

1412 JP2012164717A 2011-02-03 A1 | B3 | C2 | C5 | D1 | E4 

1413 JP2012164796A 2011-02-07 A3 | B4 | C1 | D2 

1414 JP2012169369A 2011-02-10 A1 | B9 | C1 | D1 | E3 

1415 JP2012169493A 2011-02-15 A1 | B9 | C2 | D1 

1416 JP2012169544A 2011-02-16 A1 | B9 | C1 | D2 

1417 JP2012169545A 2011-02-16 A1 | B9 | C1 | D2 | D3 | E1 | E3 

1418 JP2012174831A 2011-02-21 A1 | B3 | C1 | D1 
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1419 JP2012174875A 2011-02-21 A1 | B9 | C2 | D1 

1420 JP2012174895A 2011-02-22 A2 | B9 | C1 | D1 

1421 JP2012174927A 2011-02-22 A1 | B9 | C1 | C3 | E1 | E2 

1422 JP2012174996A 2011-02-23 A1 | B9 | C1 | C4 | D1 

1423 JP2012175088A 2011-02-24 A1 | B9 | C2 | D1 

1424 JP2012175089A 2011-02-24 A1 | B9 | C1 | D1 

1425 JP2012178376A 2011-02-25 A1 | B2 | B3 | C1 | C2 | D2 | E4 

1426 JP2012178416A 2011-02-25 A1 | B9 | C1 | D1 

1427 JP2012178454A 2011-02-25 A1 | B3 | B6 | C1 | C2 | D1 

1428 JP2012178464A 2011-02-25 A1 | B9 | C1 | C3 | D2 | E3 

1429 JP2012178494A 2011-02-28 A2 | B2 | C1 | D1 

1430 JP2012183549A 2011-03-04 A2 | B9 | C2 | D1 

1431 JP2012186239A 2011-03-04 A1 | B2 | C1 | D1 

1432 JP2012186318A 2011-03-05 A2 | B9 | C1 | D1 

1433 JP2012186331A 2011-03-07 A1 | B2 | C1 | D1 

1434 JP2012186353A 2011-03-07 A2 | B3 | C1 | D1 

1435 JP2012190909A 2011-03-09 A2 | B6 | C1 | C2 | D1 

1436 JP2012190980A 2011-03-10 A1 | B9 | C1 | D1 

1437 JP2012190982A 2011-03-10 A2 | B3 | C1 | D1 

1438 JP2012199515A 2012-01-23 A2 | B3 | C1 | D1 

1439 JP2012201543A 2011-03-25 A2 | B2 | B3 | C1 | D1 | D3 

1440 JP2012204411A 2011-03-23 A1 | A2 | B2 | B4 | C1 | C2 | D3 

1441 JP2012216877A 2012-08-09 A1 | A2 | A3 | B9 | C1 | C2 | D3 

1442 JP2012222060A 2011-04-06 A2 | B2 | C1 | D1 

1443 JP2012227220A 2011-04-15 A1 | B2 | C1 | D1 

1444 JP2012227227A 2011-04-15 A1 | B3 | C1 | D1 

1445 JP2012227228A 2011-04-15 A1 | B2 | B3 | C1 | C3 | D2 

1446 JP2012227501A 2011-06-28 A1 | A2 | B4 | C1 | D1 | E4 

1447 JP2012231002A 2011-04-26 A1 | B2 | B3 | C1 | D2 

1448 JP2012231003A 2011-04-26 A1 | B2 | C1 | D1 

1449 JP2012231019A 2011-04-26 A2 | B2 | C1 | D2 

1450 JP2012238769A 2011-05-12 A2 | B3 | C1 | D1 

1451 JP2012243868A 2011-05-17 A3 | B9 | C1 | C5 | D1 | E4 

1452 JP2012248648A 2011-05-27 A2 | B2 | C2 | D2 

1453 JP2012248729A 2011-05-30 A2 | B2 | B3 | C1 | D3 

1454 JP2012253115A 2011-06-01 A2 | B1 | B2 | B3 | C2 | D3 

1455 JP2013004681A 2011-06-15 A1 | B9 | C2 | D2 | D3 

1456 JP2013004750A 2011-06-16 A1 | B9 | C1 | D1 | E3 

1457 JP2013018659A 2011-07-07 A2 | B9 | C1 | E4 

1458 JP2013021241A 2011-07-14 A1 | B2 | C1 | D1 

1459 JP2013030607A 2011-07-28 A2 | A3 | C1 | C2 | D1 | D3 
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1460 JP2013030618A 2011-07-28 A2 | B3 | C1 | E3 

1461 JP2013033829A 2011-08-01 A1 | B9 | C1 | C3 | D1 

1462 JP2013033877A 2011-08-03 A1 | B2 | B3 | C1 | D2 

1463 JP2013038150A 2011-08-05 A2 | B2 | B3 | C1 | D1 

1464 JP2013038319A 2011-08-10 A2 | B2 | C2 | D2 

1465 JP2013038351A 2011-08-11 A3 | B3 | C1 | D1 

1466 JP2013041975A 2011-08-15 A1 | B2 | B3 | C1 | D1 | D2 

1467 JP2013041986A 2011-08-16 A1 | B3 | C1 | D1 

1468 JP2013042032A 2011-08-18 A1 | B9 | C1 | D1 | E1 

1469 JP2013042091A 2011-08-19 A1 | A3 | B2 | B3 | C1 | C2 | D2 

1470 JP2013055148A 2011-09-01 A1 | B9 | C1 | D1 

1471 JP2013058601A 2011-09-08 A2 | B3 | C1 | D1 

1472 JP2013058602A 2011-09-08 A2 | B3 | C1 | D1 

1473 JP2013058614A 2011-09-08 A1 | B2 | C1 | D1 

1474 JP2013062365A 2011-09-13 A1 | B9 | C1 | C3 | D1 

1475 JP2013063891A 2012-04-09 A2 | B1 | B2 | B3 | B9 | C2 | D2 

1476 JP2013065720A 2011-09-16 A1 | B9 | C1 | C2 | D3 

1477 JP2013069810A 2011-09-21 A1 | B9 | C1 | D2 

1478 JP2013069816A 2011-09-21 A2 | B3 | B6 | B8 | C1 | D1 

1479 JP2013070065A 2012-10-23 A1 | B9 | C2 | C5 | D3 | E4 

1480 JP2013074068A 2011-09-27 A1 | B9 | C1 | D3 

1481 JP2013074069A 2011-09-27 A1 | B9 | C1 | C3 | D1 

1482 JP2013074070A 2011-09-27 A1 | B9 | C1 | C3 | D1 

1483 JP2013074158A 2011-09-28 A1 | B9 | C1 | C3 | D1 

1484 JP2013074179A 2011-09-28 A1 | B9 | C1 | C3 | D1 

1485 JP2013074210A 2011-09-28 A1 | B9 | C1 | C3 | D1 

1486 JP2013074211A 2011-09-28 A1 | B9 | C1 | C3 | D1 | E1 

1487 JP2013074279A 2011-09-29 A1 | B9 | C1 | C3 | D1 

1488 JP2013077620A 2011-09-29 A1 | B3 | C1 | C5 | D2 

1489 JP2013077630A 2011-09-29 A1 | B9 | C1 | C3 | D1 

1490 JP2013084844A 2011-10-12 A2 | B2 | C1 | D1 

1491 JP2013089723A 2011-10-17 A3 | B2 | C1 | D1 | D2 

1492 JP2013089907A 2011-10-21 A2 | B2 | C1 | D1 | D2 

1493 JP2013098268A 2011-10-31 A2 | B2 | C1 | D1 

1494 JP2013098317A 2011-10-31 A1 | B2 | B3 | B8 | C1 | D1 

1495 JP2013098440A 2011-11-02 A1 | B9 | C1 | C3 | D1 

1496 JP2013102106A 2011-11-10 A2 | B2 | B3 | C2 | D1 

1497 JP2013110388A 2012-09-27 A2 | B9 | C1 | D1 

1498 JP2013115394A 2011-12-01 A2 | B2 | C1 | C2 | D3 

1499 JP2013120776A 2011-12-06 A2 | B2 | C2 | D1 | D3 

1500 JP2013120822A 2011-12-07 A2 | B2 | B3 | C1 | D1 
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1501 JP2013120846A 2011-12-07 A1 | B2 | B3 | C1 | D1 

1502 JP2013120854A 2011-12-07 A1 | B9 | C1 | C3 | D1 

1503 JP2013129571A 2011-12-22 A2 | B3 | C1 | D1 

1504 JP2013140824A 2011-12-28 A3 | B2 | C1 | D1 | D2 

1505 JP2013145831A 2012-01-16 A2 | B2 | C1 | C3 | D2 | E2 

1506 JP2013153027A 2012-01-24 A1 | B3 | C1 | C3 | D2 

1507 JP2013157407A 2012-01-27 A1 | B3 | C1 | D1 

1508 JP2013157587A 2012-01-28 A2 | B2 | C2 | D3 | E4 

1509 JP2013157833A 2012-01-31 A1 | B3 | C1 | D1 

1510 JP2013165167A 2012-02-10 A3 | B2 | C1 | D1 

1511 JP2013171902A 2012-02-20 A2 | B2 | C2 | D1 

1512 JP2013179128A 2012-02-28 A1 | B2 | B3 | C1 | D2 

1513 JP2013183050A 2012-03-02 A2 | B3 | C1 | D1 

1514 JP2013183064A 2012-03-02 A2 | B4 | C1 | C2 | D1 

1515 JP2013187438A 2012-03-09 A2 | B2 | C3 | D1 

1516 JP2013191632A 2012-03-12 A2 | B9 | C1 | D1 

1517 JP2013191716A 2012-03-14 A2 | B4 | C1 | D1 | D2 

1518 JP2013197220A 2012-03-16 A1 | B9 | C2 | C3 | D3 

1519 JP2013197305A 2012-03-19 A1 | B9 | C2 | C3 | D2 

1520 JP2013197313A 2012-03-19 A1 | B9 | C1 | C3 | D2 | E1 

1521 JP2013197315A 2012-03-19 A1 | B4 | C1 | C3 | D2 

1522 JP2013197316A 2012-03-19 A1 | B9 | C1 | D2 

1523 JP2013197326A 2012-03-21 A1 | B9 | C2 | D1 

1524 JP2013201190A 2012-03-23 A2 | B3 | C1 | D1 

1525 JP2013201242A 2012-03-23 A1 | B2 | B3 | C3 | D1 

1526 JP2013201249A 2012-03-23 A1 | B1 | B2 | B3 | B4 | C1 | D1 

1527 JP2013201266A 2012-03-23 A2 | B3 | C1 | D1 

1528 JP2013201397A 2012-03-26 A1 | B9 | C2 | C3 | D3 | E1 

1529 JP2013201398A 2012-03-26 A1 | B9 | C2 | C3 | D1 

1530 JP2013207102A 2012-03-28 A1 | B9 | C1 | C3 | D1 

1531 JP2013207103A 2012-03-28 A1 | B9 | C1 | C3 | D1 

1532 JP2013207107A 2012-03-28 A1 | B9 | C1 | C3 | D1 

1533 JP2013207224A 2012-03-29 A1 | B9 | C1 | C3 | D2 

1534 JP2013207245A 2012-03-29 A1 | B9 | C1 | C3 | D2 

1535 JP2013207274A 2012-03-29 A1 | B9 | C1 | C3 | D2 

1536 JP2013207296A 2012-03-28 A2 | B2 | B3 | C1 | C2 | D1 

1537 JP2013211460A 2012-03-30 A2 | B1 | B2 | B3 | B4 | B8 | B9 | C2 | D3 

1538 JP2013211481A 2012-03-30 A1 | B9 | C1 | C3 | D2 

1539 JP2013211496A 2012-03-30 A2 | B2 | C1 | D1 

1540 JP2013211500A 2012-03-30 A2 | B2 | C2 | D1 

1541 JP2013211503A 2012-03-30 A2 | B2 | C2 | D2 
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1542 JP2013219150A 2012-04-06 A2 | B2 | B4 | B9 | C2 | D3 

1543 JP2013219207A 2012-04-10 A3 | B3 | C1 | D1 

1544 JP2013219874A 2012-04-05 A2 | B3 | C1 | D1 

1545 JP2013222800A 2012-04-16 A1 | B2 | B3 | C1 | D2 

1546 JP2013222823A 2012-04-17 A2 | B2 | B3 | C1 | D1 

1547 JP2013222907A 2012-04-18 A2 | B2 | C2 | D2 | D3 

1548 JP2013232554A 2012-04-27 A2 | B3 | C1 | D1 

1549 JP2013232555A 2012-04-27 A1 | A2 | B2 | C2 | D1 

1550 JP2013232558A 2012-04-27 A2 | B3 | C1 | D1 | D2 

1551 JP2013232560A 2012-04-27 A2 | B3 | C2 | D1 | D2 

1552 JP2013232564A 2012-04-27 A1 | A2 | A3 | B2 | B3 | C1 | C2 | D1 | D2 

1553 JP2013235873A 2012-05-02 A1 | B9 | C1 | D2 | E4 

1554 JP2013239500A 2012-05-11 A1 | B3 | C4 | D2 | E3 

1555 JP2013243196A 2012-05-18 A1 | B2 | B3 | B4 | C1 | D1 

1556 JP2013251330A 2012-05-30 A2 | B2 | C1 | D1 

1557 JP2013251406A 2012-05-31 A2 | B2 | C1 | D1 

1558 JP2013251407A 2012-05-31 A2 | B3 | C1 | D1 

1559 JP2013254842A 2012-06-07 A2 | B3 | C1 | D1 

1560 JP2013254858A 2012-06-07 A2 | B2 | C1 | D1 

1561 JP2014003222A 2012-06-20 A1 | B3 | C1 | D1 

1562 JP2014017285A 2012-07-05 A1 | B9 | C1 | D2 | E2 

1563 JP2014017326A 2012-07-06 A3 | B2 | C1 | D1 

1564 JP2014017423A 2012-07-10 A1 | B9 | C1 | C3 | D2 

1565 JP2014022701A 2012-07-24 A1 | B3 | C1 | D1 

1566 JP2014036213A 2012-08-10 A1 | B3 | C1 | D1 | D2 

1567 JP2014036215A 2012-08-10 A1 | B3 | C1 | C2 | D1 

1568 JP2014053392A 2012-09-06 A2 | A3 | B2 | C1 | D1 

1569 JP2014053393A 2012-09-06 A2 | B2 | C1 | E3 

1570 JP2014057026A 2012-09-14 A2 | B1 | B2 | B3 | B4 | B8 | C1 | C3 | D1 

1571 JP2014060276A 2012-09-18 A2 | B2 | C1 | D3 

1572 JP2014063841A 2012-09-20 A3 | B1 | B3 | C1 | C3 | D2 

1573 JP2014063948A 2012-09-24 A2 | B2 | B3 | C1 | C2 | D1 

1574 JP2014067807A 2012-09-25 A1 | B2 | B3 | C1 | D1 | E4 

1575 JP2014072379A 2012-09-28 A1 | B9 | C1 | C3 | D2 

1576 JP2014072387A 2012-09-28 A1 | B9 | C1 | C3 | D1 

1577 JP2014072391A 2012-09-28 A1 | B9 | C1 | C3 | D2 

1578 JP2014072397A 2012-09-28 A1 | B9 | C1 | C3 | D2 

1579 JP2014072424A 2012-09-28 A1 | B9 | C1 | C3 | D1 

1580 JP2014072425A 2012-09-28 A1 | B9 | C2 | C3 | D1 

1581 JP2014072426A 2012-09-28 A1 | B9 | C1 | C3 | D1 

1582 JP2014072427A 2012-09-28 A1 | B9 | C1 | C3 | D1 
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1583 JP2014072428A 2012-09-28 A1 | B9 | C1 | D1 

1584 JP2014072429A 2012-09-28 A1 | B9 | C1 | C3 | D1 

1585 JP2014072430A 2012-09-28 A1 | B9 | C1 | C3 | D1 

1586 JP2014072431A 2012-09-28 A1 | B9 | C1 | C3 | D1 

1587 JP2014078561A 2012-10-09 A1 | B2 | B3 | C1 | D2 

1588 JP2014078660A 2012-10-12 A2 | B2 | C1 | D1 

1589 JP2014086673A 2012-10-26 A1 | A3 | B3 | B4 | C1 | C3 | D1 

1590 JP2014086706A 2012-10-26 A1 | B2 | B3 | B9 | C2 | D3 

1591 JP2014086707A 2012-10-26 A1 | B3 | C1 | D1 
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1607 JP2014170778A 2013-03-01 A2 | B2 | B3 | C1 | D1 

1608 JP2014170891A 2013-03-05 A2 | B9 | C1 | E4 

1609 JP2014175313A 2013-03-05 A1 | A2 | B3 | C1 | D2 | E4 

1610 JP2014175314A 2013-03-05 A1 | A2 | B3 | C1 | C2 | D2 | E4 

1611 JP2014183125A 2013-03-18 A1 | B9 | C1 | C3 | D1 

1612 JP2014187059A 2013-03-21 A1 | B3 | C3 | D1 

1613 JP2014187086A 2013-03-22 A1 | B2 | B3 | C3 | C4 | D1 

1614 JP2014187112A 2013-03-22 A2 | B3 | C1 | C2 | D1 

1615 JP2014187726A 2013-03-21 A1 | B3 | C3 | D1 

1616 JP2014192246A 2013-03-26 A1 | B9 | C2 | C5 | D3 | E4 

1617 JP2014197644A 2013-03-29 A1 | A3 | B2 | C1 | D2 

1618 JP2014197645A 2013-03-29 A1 | B9 | C1 | C2 | D2 | E4 
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1622 JP2014212214A 2013-04-18 A1 | A2 | B9 | C1 | D2 | E3 
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1624 JP2014220407A 2013-05-09 A1 | B3 | C3 | E3 

1625 JP2014229697A 2013-05-21 A2 | B2 | C1 | D1 

1626 JP2014229708A 2013-05-21 A2 | B2 | C1 | D1 

1627 JP2014229838A 2013-05-24 A1 | B3 | C1 | C2 | D2 

1628 JP2014229879A 2013-05-27 A1 | B9 | C1 | C3 | D1 

1629 JP2014236153A 2013-06-04 A1 | B3 | C1 | E3 

1630 JP2015015329A 2013-07-04 A1 | A2 | A3 | B3 | C3 | D1 

1631 JP2015023115A 2013-07-18 A2 | B9 | C1 | D1 

1632 JP2015023258A 2013-07-23 A1 | B1 | B3 | B4 | B7 | C1 | D1 

1633 JP2015026629A 2011-11-18 A1 | B3 | C1 | D1 

1634 JP2015029042A 2014-02-26 A1 | B9 | C5 | D1 | E1 

1635 JP2015035461A 2013-08-08 A2 | B1 | B3 | B8 | C1 | C2 | D1 

1636 JP2015037105A 2013-08-12 A1 | B9 | C1 | C3 | D1 

1637 JP2015038988A 2014-08-26 A1 | B9 | C2 | C5 | D3 | E4 

1638 JP2015041678A 2013-08-21 A2 | B3 | C1 | D1 

1639 JP2015041714A 2013-08-23 A1 | B2 | B3 | C1 | D1 

1640 JP2015046444A 2013-08-27 A1 | B3 | C1 | C3 | D1 

1641 JP2015056471A 2013-09-11 A2 | B2 | C1 | D1 

1642 JP2015056542A 2013-09-12 A2 | B3 | C1 | D1 

1643 JP2015056543A 2013-09-12 A2 | B3 | C1 | D1 

1644 JP2015057843A 2014-11-04 A2 | B2 | C1 | D1 

1645 JP2015060986A 2013-09-19 A1 | B9 | C1 | C3 | D1 

1646 JP2015060987A 2013-09-19 A1 | B9 | C1 | C3 | D1 

1647 JP2015061001A 2013-09-20 A2 | B3 | C1 | C2 | D1 

1648 JP2015061018A 2013-09-20 A2 | B3 | B8 | C1 | D1 

1649 JP2015061065A 2013-09-20 A1 | B3 | B4 | C1 | C2 | D1 

1650 JP2015065316A 2013-09-25 A2 | B9 | C2 | D1 

1651 JP2015065318A 2013-09-25 A2 | B9 | C2 | D1 

1652 JP2015065365A 2013-09-26 A2 | B3 | C1 | D1 | D2 

1653 JP2015070064A 2013-09-27 A1 | B9 | C1 | C3 | D1 

1654 JP2015073034A 2013-10-03 A1 | B2 | B3 | C1 | D2 

1655 JP2015076442A 2013-10-07 A2 | B3 | C4 | D1 

1656 JP2015079784A 2013-10-15 A1 | B2 | C1 | C2 | D2 

1657 JP2015090883A 2013-11-05 A2 | B2 | C1 | D2 

1658 JP2015095554A 2013-11-12 A1 | B9 | C1 | C3 | D1 

1659 JP2015095600A 2013-11-13 A1 | A3 | B3 | C1 | D1 

1660 JP2015099845A 2013-11-19 A2 | B3 | C1 | D1 

1661 JP2015099903A 2014-01-14 A1 | B9 | C1 | C2 | D1 

1662 JP2015103630A 2013-11-22 A2 | B1 | B3 | B4 | B8 | C1 | D1 

1663 JP2015103631A 2013-11-22 A2 | B2 | B4 | C1 | C2 | D1 

1664 JP2015115366A 2013-12-09 A1 | B2 | B3 | C1 | D3 | E4 
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1665 JP2015115585A 2013-12-16 A2 | B2 | B4 | C2 | D1 

1666 JP2015130436A 2014-01-08 A1 | B3 | C1 | D1 

1667 JP2015133385A 2014-01-10 A2 | B1 | B3 | B8 | C1 | D2 

1668 JP2015133443A 2014-01-15 A1 | B4 | B5 | B6 | C1 | C2 | D3 | E1 | E4 

1669 JP2015149372A 2014-02-06 A1 | A2 | B2 | C1 | C2 | D1 

1670 JP2015149373A 2014-02-06 A2 | B4 | C1 | D1 

1671 JP2015149374A 2014-02-06 A2 | B2 | C1 | D1 

1672 JP2015149375A 2014-02-06 A2 | B4 | C1 | D1 

1673 JP2015162572A 2014-02-27 A2 | A3 | B2 | C1 | C2 | D1 

1674 JP2015170785A 2014-03-10 A3 | B4 | C1 | D2 

1675 JP2015173151A 2014-03-11 A1 | B9 | C1 | D2 

1676 JP2015173158A 2014-03-11 A1 | B2 | C1 | D1 

1677 JP2015177067A 2014-03-14 A1 | B3 | C3 | D2 

1678 JP2015177069A 2014-03-14 A1 | B3 | C1 | C3 | D2 

1679 JP2015178438A 2014-05-30 A1 | B4 | C2 | D1 | E4 

1680 JP2015185616A 2014-03-20 A2 | B3 | C1 | D1 

1681 JP2015185617A 2014-03-20 A2 | B2 | C1 | D1 

1682 JP2015185618A 2014-03-20 A1 | B9 | C3 | D1 

1683 JP2015198131A 2014-03-31 A2 | B9 | C1 | C2 | D1 

1684 JP2015198175A 2014-04-01 A1 | B2 | C1 | D1 | D2 

1685 JP2015199838A 2014-04-08 A2 | B9 | C2 | D1 

1686 JP2015199839A 2014-04-08 A1 | A2 | B9 | C2 | D1 

1687 JP2015199840A 2014-04-08 A1 | A2 | B9 | C2 | D1 

1688 JP2015204329A 2014-04-11 A2 | B2 | C1 | C2 | D2 

1689 JP2015211141A 2014-04-25 A2 | B2 | C1 | D1 

1690 JP2015211179A 2014-04-30 A2 | B1 | B2 | B4 | C1 | D2 

1691 JP2015213168A 2015-04-23 A2 | B4 | C2 | D1 

1692 JP2015216270A 2014-05-12 A2 | B2 | C2 | D1 

1693 JP2015222784A 2014-05-23 A2 | B2 | C1 | C3 | D1 

1694 JP2015228445A 2014-06-02 A3 | B2 | B3 | C1 | C3 | D2 | D3 

1695 JP2015230932A 2014-06-04 A2 | B3 | C1 | D1 

1696 JP2015230987A 2014-06-05 A1 | A3 | B2 | B3 | C1 | C2 | D2 

1697 JP2015230998A 2014-06-06 A2 | B3 | C1 | E3 

1698 JP2016006854A 2015-05-11 A2 | B9 | C1 | D1 

1699 JP2016009712A 2014-06-23 A2 | B2 | B3 | C1 | D1 

1700 JP2016009714A 2014-06-23 A1 | B9 | C1 | D1 

1701 JP2016015377A 2014-07-01 A2 | B2 | B3 | B4 | B8 | C1 | D1 

1702 JP2016015378A 2014-07-01 A2 | B1 | B2 | B3 | C1 | D1 

1703 JP2016025256A 2014-07-22 A1 | A2 | B1 | B2 | B3 | B4 | B8 | C1 | E2 

1704 JP2016031997A 2014-07-28 A1 | B1 | B2 | B3 | B4 | C1 

1705 JP2016046288A 2014-08-20 A2 | B2 | B3 | C1 | D1 
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1706 JP2016058539A 2014-09-09 A1 | B3 | C1 | C2 | D1 

1707 JP2016058659A 2014-09-11 A2 | B2 | B3 | C1 | D1 
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1713 JP2016076545A 2014-10-03 A3 | B9 | C1 | D2 

1714 JP2016096306A 2014-11-17 A1 | A2 | B3 | C2 | D1 
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1716 JP2016143841A 2015-02-04 A3 | B2 | C1 | D1 | D2 

1717 JP2016143865A 2015-02-05 A1 | B2 | C1 | C2 | D1 

1718 JP2016157817A 2015-02-24 A2 | B3 | C1 | D1 

1719 JP2016162785A 2015-02-27 A1 | A2 | B2 | C1 | D1 

1720 JP2016162832A 2015-02-27 A3 | B2 | C1 | D1 | D2 

1721 JP2016167522A 2015-03-09 A2 | B9 | C1 | D1 

1722 JP2016167537A 2015-03-10 A3 | B3 | C1 | D1 | D2 

1723 JP2016167538A 2015-03-10 A3 | B2 | C1 | D1 | D2 

1724 JP2016171293A 2015-03-16 A2 | B9 | C1 | D1 

1725 JP2016181583A 2015-03-24 A2 | B2 | C1 | D1 

1726 JP2016208016A 2016-03-24 A2 | B3 | C1 | D1 

1727 JP2016213227A 2015-04-30 A1 | B2 | B3 | C1 | D1 

1728 JP2016219475A 2015-05-15 A2 | B2 | B3 | C1 | D1 

1729 JP2017011060A 2015-06-19 A2 | B2 | C1 | E3 

1730 JP2017038020A 2015-08-13 A2 | B3 | B4 | C1 | C3 | D1 

1731 JP2017041533A 2015-08-20 A1 | B2 | C1 | C2 | D1 | D3 

1732 JP2017043525A 2015-08-28 A2 | B9 | C1 | D1 

1733 JP2017050374A 2015-09-01 A1 | A2 | B3 | B4 | B8 | C1 | D2 | E2 

1734 JP2017050511A 2015-09-04 A3 | B7 | C1 | D1 

1735 JP2017052674A 2015-09-11 A2 | B1 | B2 | B3 | C2 | D1 

1736 JP2017055001A 2015-09-11 A2 | B2 | C1 | D1 

1737 JP2017055255A 2015-09-09 A3 | B9 | C3 | D1 

1738 JP2017059574A 2015-09-14 A2 | B2 | B4 | B8 | C1 | C2 | D1 | E1 

1739 JP2017059621A 2015-09-15 A1 | A3 | B2 | B3 | C1 | C2 

1740 JP2017059670A 2015-09-16 A2 | B1 | B2 | B3 | C2 | D1 

1741 JP2017063089A 2015-09-24 A1 | B2 | B3 | C1 | C3 | D2 

1742 JP2017063172A 2016-02-02 A1 | B3 | C1 | C3 | D1 

1743 JP2017071551A 2016-12-08 A2 | B1 | B2 | B3 | B9 | C2 | D2 

1744 JP2017079225A 2015-10-19 A2 | B3 | C1 | D1 

1745 JP2017079251A 2015-10-20 A2 | B3 | C1 | D1 

1746 JP2017079304A 2015-10-22 A1 | B3 | C2 | D3 
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1747 JP2017079324A 2016-06-03 A2 | B1 | B3 | B8 | C1 | D1 

1748 JP2017085062A 2015-10-30 A1 | B3 | C1 | D1 

1749 JP2017092081A 2015-11-02 A3 | B2 | C1 | D1 | D2 

1750 JP2017092355A 2015-11-13 A1 | B3 | C1 | D1 

1751 JP2017092367A 2015-11-16 A2 | B3 | C1 | D1 

1752 JP2017092369A 2015-11-16 A1 | B2 | B9 | C2 | D3 | E4 

1753 JP2017112193A 2015-12-16 A2 | B3 | C1 | D1 

1754 JP2017123378A 2016-01-05 A1 | B3 | C1 | D1 

1755 JP2017143127A 2016-02-09 A1 | B3 | C3 | D1 

1756 JP2017157665A 2016-03-01 A3 | B2 | C1 | E3 

1757 JP2017157753A 2016-03-03 A2 | B2 | B4 | C1 | D1 

1758 JP2017168599A 2016-03-15 A2 | B9 | C2 | D1 

1759 JP2017168663A 2016-03-16 A2 | B2 | C1 | D1 

1760 JP2017168669A 2016-03-16 A2 | B2 | C1 | D1 

1761 JP2017168672A 2016-03-16 A2 | B2 | C1 | D1 

1762 JP2017168684A 2016-03-16 A2 | B3 | C1 | C2 | D1 | D2 

1763 JP2017168685A 2016-03-16 A2 | B3 | C1 | C2 | D3 

1764 JP2017168687A 2016-03-16 A2 | B3 | C1 | D1 

1765 JP2017175115A 2017-01-23 A2 | B2 | C1 | D1 

1766 JP2017183695A 2016-10-17 A1 | A2 | C4 | D2 

1767 JP2017199881A 2016-04-28 A2 | B9 | C1 | D1 

1768 JP2017208379A 2016-05-16 A1 | B2 | B3 | C1 | C3 | D2 

1769 JP2018006628A 2016-07-05 A2 | B2 | B3 | B9 | C1 | D1 

1770 JP2018006646A 2016-07-06 A2 | B1 | B2 | B3 | C1 | D1 

1771 JP2018019045A 2016-07-29 A2 | B3 | C1 | D1 

1772 JP2018022852A 2016-08-05 A2 | B9 | C1 | D1 

1773 JP2018032794A 2016-08-25 A2 | B2 | C1 | D1 

1774 JP2018032828A 2016-08-26 A1 | B2 | C2 | D1 

1775 JP2018037560A 2016-08-31 A2 | B3 | C1 | E4 

1776 JP2018039714A 2016-09-23 A2 | B6 | C2 | D1 | D3 

1777 JP2018049951A 2016-09-21 A2 | B3 | C1 | D2 

1778 JP2018070440A 2017-10-17 A2 | B9 | C2 | D1 

1779 JP2018082050A 2016-11-16 A2 | B3 | C1 | D1 

1780 JP2018082058A 2016-11-16 A2 | B3 | C1 | D1 

1781 JP2018082114A 2016-11-18 A2 | B2 | B4 | C2 | D2 

1782 JP2018093067A 2016-12-02 A2 | B3 | C1 | D1 

1783 JP2018098227A 2016-12-07 A2 | B2 | C1 | D1 

1784 JP2018098356A 2016-12-13 A1 | B9 | C2 | D1 

1785 JP2018101662A 2016-12-19 A2 | B3 | C1 | D1 

1786 JP2018107167A 2016-12-22 A2 | B3 | C1 | D1 

1787 JP2018107168A 2016-12-22 A2 | B3 | C1 | D1 
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1788 JP2018110164A 2016-12-28 A2 | B3 | C1 | D1 

1789 JP2018110165A 2016-12-28 A2 | B3 | C1 | D1 

1790 JP2018117016A 2017-01-17 A2 | B3 | C1 | D1 

1791 JP2018133377A 2017-02-13 A2 | B3 | C1 | D1 

1792 JP2018157199A 2018-03-01 A1 | B2 | C1 | D1 

1793 JP2018170392A 2017-03-29 A2 | B9 | C1 | D1 

1794 JP2018177591A 2017-04-14 A2 | B9 | C2 | D3 | E4 

1795 JP2018182234A 2017-04-20 A2 | B3 | C1 | D1 

1796 JP2018182242A 2017-04-21 A2 | B1 | B2 | B3 | C1 | D2 | D3 

1797 JP2018186160A 2017-04-25 A2 | B2 | C1 | D1 

1798 JP2018186305A 2018-08-27 A2 | B2 | B3 | C1 | D1 

1799 JP2018206873A 2017-05-31 A2 | B3 | C1 | D1 

1800 JP2019003968A 2017-06-09 A2 | B3 | C1 | D1 

1801 JP2019003969A 2017-06-09 A2 | B9 | C1 | D1 

1802 JP2019004084A 2017-06-16 A1 | A2 | B3 | C1 | D1 

1803 JP2019009357A 2017-06-27 A2 | B3 | C3 | D1 | D2 

1804 JP2019021689A 2017-07-12 A2 | B9 | C1 | D1 

1805 JP2019021800A 2017-07-19 A1 | A2 | B1 | B3 | B4 | B8 | C1 | C2 | D2 

1806 JP2019036591A 2017-08-10 A2 | B2 | C1 | D2 

1807 JP2019071394A 2017-10-11 A2 | B2 | B3 | C1 | D1 | E4 

1808 JP2019091731A 2016-03-10 A2 | B3 | B4 | C1 | D1 

1809 JP2019096652A 2017-11-17 A2 | B1 | B3 | C1 | D1 

1810 JP2019102554A 2017-11-29 A2 | B2 | C1 | D1 

1811 JP2019102747A 2017-12-07 A2 | B9 | C1 | D2 

1812 JP2019106425A 2017-12-11 A2 | B3 | C1 | D1 

1813 JP2019117908A 2017-12-27 A1 | A2 | A3 | C2 | D1 | D3 

1814 JP2019125760A 2018-01-19 A2 | B3 | C1 | D1 

1815 JP2019133977A 2018-01-29 A2 | B3 | C1 | C3 | D2 

1816 JP2019134046A 2018-01-30 A2 | B3 | C1 | D1 

1817 JP2019140138A 2018-02-06 A2 | B2 | C3 | C4 | D2 

1818 JP2019140203A 2018-02-08 A2 | B3 | C1 | C3 | D1 

1819 JP2019149496A 2018-02-28 A1 | B3 | C1 | D1 

1820 JP2019160898A 2018-03-09 A2 | B9 | C1 | D1 

1821 JP2019161029A 2018-03-14 A1 | B3 | C1 | D1 

1822 JP2019169485A 2018-03-21 A2 | B2 | C1 | D1 

1823 JP2019186527A 2019-01-17 A3 | B2 | C1 | D2 | D3 

1824 JP2019192795A 2018-04-25 A1 | B3 | C1 | D1 

1825 JP2019195029A 2018-05-02 A2 | B9 | C1 | D1 

1826 JP2019208077A 2019-09-03 A2 | B9 | C2 | D1 

1827 JP2019210161A 2018-05-31 A3 | B9 | C1 | D1 

1828 JP2019216223A 2018-06-14 A2 | B2 | B3 | C1 | D1 
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1829 JP2019216224A 2018-06-14 A2 | B2 | B3 | C1 | D2 

1830 JP2020021829A 2018-08-01 A1 | B2 | B3 | C1 | D1 | E4 

1831 JP2020027815A 2018-08-09 A3 | B3 | C1 | C2 | D2 

1832 JP2020035962A 2018-08-31 A2 | B9 | C1 | D1 

1833 JP2020043242A 2018-09-11 A2 | B9 | C1 | D1 

1834 JP2020043243A 2018-09-11 A2 | B9 | C1 | E3 

1835 JP2020047676A 2018-09-14 A2 | B9 | C1 | D1 

1836 JP2020047679A 2018-09-14 A2 | B9 | C1 | D1 

1837 JP2020047791A 2018-09-19 A2 | B2 | C1 | D1 

1838 JP2020053442A 2018-09-22 A1 | B9 | C1 | D1 

1839 JP2020072216A 2018-11-01 A1 | A2 | B9 | C2 | C5 | D2 | E4 

1840 JP2020077664A 2018-11-05 A2 | B2 | B3 | C1 | D1 

1841 JP2020080387A 2018-11-14 A2 | B3 | C1 | C2 | D2 

1842 JP2020087954A 2018-11-15 A2 | B2 | C1 | D1 

1843 JP2020088136A 2018-11-22 A2 | B3 | C1 | D1 

1844 JP2020096086A 2018-12-13 A2 | B3 | C1 | C2 | D3 

1845 JP2020098829A 2018-12-17 A1 | A2 | A3 | C2 | D1 | D3 

1846 JP2020126885A 2019-02-01 A2 | B9 | C2 | D1 

1847 JP2020136479A 2019-02-19 A2 | B2 | C1 | D2 

1848 JP2020155438A 2019-03-18 A2 | B3 | C1 | D1 

1849 JP2020155687A 2019-03-22 A2 | B2 | B3 | B9 | C1 | D1 

1850 JP2020170787A 2019-04-03 A1 | A2 | B2 | B3 | C1 | D1 

1851 JP2020188226A 2019-05-17 A1 | B3 | C1 | D1 

1852 JP2021012966A 2019-07-08 A2 | B3 | C1 | D1 

1853 JP2021015880A 2019-07-11 A2 | B3 | C1 | C2 | D1 

1854 JP2021035905A 2020-11-18 A2 | B9 | C2 | D1 

1855 JP2021044272A 2019-09-06 A2 | B2 | C1 | C2 | D1 

1856 JP2021044355A 2019-09-10 A2 | B3 | C1 | D1 

1857 JP2021093522A 2020-10-28 A2 | B2 | C1 | D1 

1858 JP2021093559A 2021-03-18 A2 | B2 | C1 | D1 

1859 JP2021111686A 2020-01-09 A2 | B3 | C1 | D1 

1860 JP2021118192A 2020-01-22 A2 | B2 | C1 | C2 | D1 

1861 JP2021141322A 2021-02-26 A2 | B1 | B2 | B3 | B8 | C1 | D1 

1862 JP2021145024A 2020-03-11 A2 | B2 | B3 | C1 | D1 | D2 

1863 JP2021150405A 2020-03-17 A2 | B3 | C1 | D1 

1864 JP2021150407A 2020-03-17 A3 | B9 | C1 | D1 

1865 JP2021153096A 2020-03-24 A2 | B2 | C1 | D1 

1866 JP2021167046A 2020-04-10 A2 | B9 | C1 | D1 

1867 JP2021180262A 2020-05-14 A2 | B2 | C1 | D1 

1868 JP2021185595A 2021-05-21 A2 | B1 | B3 | B8 | C1 | D1 

1869 JP2021190501A 2020-05-27 A1 | A3 | B3 | C1 | D1 
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1870 JP2021190711A 2021-05-26 A2 | B1 | B3 | B8 | C1 | D1 

1871 JP2021197420A 2020-06-11 A2 | B3 | C1 | D1 

1872 JP2022012558A 2020-07-01 A2 | A3 | B2 | C1 | D1 

1873 JP2022015323A 2020-07-08 A2 | B9 | C3 | D1 

1874 JP2022042526A 2020-09-03 A2 | B9 | C1 | D1 

1875 JP62086867A 1985-10-14 A2 | B3 | C1 | C3 | D1 

1876 JP8097441A 1994-09-26 A2 | B2 | C1 | D1 

1877 JP8204179A 1995-01-26 A2 | B3 | C1 | D1 

1878 JP8264812A 1995-03-20 A2 | B2 | C1 | D1 

1879 JP8316470A 1995-05-23 A2 | A3 | C1 | D1 | E3 

1880 JP9008300A 1995-12-18 A3 | B9 | C1 | D1 

1881 JP9036359A 1995-07-20 A2 | B9 | C1 | D1 

1882 JP9307100A 1997-01-14 A2 | A3 | B3 | C1 | D1 

1883 JP9321323A 1996-12-17 A2 | B3 | B9 | C1 | D1 

1884 KR1027138B1 2009-12-24 A1 | B9 | C2 | D1 

1885 KR1078143B1 2010-08-09 A1 | B3 | C3 | D1 

1886 KR1261928B1 2011-11-07 A2 | B3 | C1 | D1 

1887 KR1285598B1 2012-02-06 A1 | B3 | C1 | D1 

1888 KR1393564B1 2012-11-23 A2 | B2 | B4 | C1 | D1 

1889 KR1451257B1 2013-10-25 A1 | B4 | B7 | C1 | D1 

1890 KR1461886B1 2013-09-10 A2 | B2 | C1 | D1 

1891 KR1490937B1 2013-09-13 A2 | B2 | C1 | D1 

1892 KR1518905B1 2013-12-30 A2 | B2 | C1 | D1 | E4 

1893 KR1523991B1 2014-03-05 A1 | B9 | C2 | D3 

1894 KR1559111B1 2014-04-10 A1 | B5 | C3 | D2 

1895 KR1640570B1 2015-01-27 A2 | B3 | C2 | D1 

1896 KR1802410B1 2016-08-10 A2 | B2 | C1 | D1 

1897 KR1897494B1 2017-06-27 A3 | B9 | C1 | C2 | D1 

1898 KR1929805B1 2017-08-29 A1 | B1 | B2 | B4 | C2 | D1 | D2 

1899 KR2001092551A 2000-03-22 A1 | B3 | C1 | D1 

1900 KR2004017894A 2002-08-22 A2 | B2 | B3 | C1 | C3 | D2 

1901 KR2005053992A 2003-12-03 A1 | B3 | C1 | D2 

1902 KR2006057928A 2004-11-24 A1 | B3 | C2 | D1 

1903 KR2007044712A 2005-10-25 A1 | B3 | C1 | D1 

1904 KR2007092482A 2006-03-10 A1 | B3 | C1 | C3 | D1 | D2 

1905 KR2009029897A 2007-09-19 A1 | B3 | C1 | D1 

1906 KR2009042598A 2007-10-26 A2 | B2 | B3 | C1 | D1 | D2 

1907 KR2009099806A 2008-03-18 A1 | B3 | B4 | C2 | D2 

1908 KR2009106427A 2008-04-06 A1 | B2 | C1 | D1 

1909 KR2010009869A 2008-07-21 A2 | B9 | C1 | D1 

1910 KR2010015048A 2008-08-04 A1 | B3 | C2 | D1 
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1911 KR2010057113A 2008-11-21 A1 | B3 | C1 | D1 

1912 KR2010079760A 2008-12-31 A1 | B3 | C1 | C2 | D1 

1913 KR2010115928A 2009-04-21 A1 | B2 | B3 | C1 | D1 

1914 KR2011023120A 2009-08-28 A1 | B2 | C1 | D1 

1915 KR2011026801A 2009-09-08 A1 | B2 | C1 | D1 

1916 KR2011033743A 2009-09-25 A1 | B3 | C1 | C3 | D2 | D3 

1917 KR2011058332A 2009-11-26 A1 | B3 | C1 | D1 

1918 KR2011067409A 2009-12-14 A1 | B3 | C1 | D1 

1919 KR2011073698A 2009-12-24 A2 | B9 | C4 | D2 

1920 KR2011074163A 2009-12-24 A1 | B3 | C1 | D1 

1921 KR2011098572A 2010-02-26 A1 | B2 | B3 | C1 | D1 

1922 KR2011101945A 2010-03-10 A1 | B9 | C2 | D1 

1923 KR2012027987A 2010-09-14 A1 | A2 | B2 | B3 | C1 | D1 | E2 

1924 KR2012027988A 2010-09-14 A1 | A2 | B3 

1925 KR2012032258A 2010-09-28 A1 | B2 | C1 | C2 | D3 | E2 

1926 KR2012054495A 2010-12-14 A1 | B3 | C1 | D1 

1927 KR2012064179A 2010-12-09 A2 | A3 | B2 | C1 | D1 

1928 KR2012064180A 2010-12-09 A2 | A3 | B2 | C1 | D1 

1929 KR2012064181A 2010-12-09 A2 | B2 | C1 | D1 

1930 KR2012064182A 2010-12-09 A2 | B2 | C1 | D1 

1931 KR2012069468A 2010-12-20 A1 | B2 | C1 | C2 | D1 

1932 KR2012120825A 2011-04-25 A1 | B3 | C1 | D1 

1933 KR2012120826A 2011-04-25 A1 | B3 | C1 | D1 

1934 KR2012120827A 2011-04-25 A1 | B3 | C1 | D1 

1935 KR2012120828A 2011-04-25 A1 | B9 | C1 | D1 

1936 KR2012120829A 2011-04-25 A1 | B2 | C1 | D1 

1937 KR2012124101A 2011-05-03 A3 | B6 | C1 | D1 

1938 KR2013004707A 2011-07-04 A1 | B3 | C1 | D1 

1939 KR2013008279A 2011-07-12 A1 | B2 | C1 | D1 

1940 KR2013008280A 2011-07-12 A1 | B2 | C1 | D1 | E4 

1941 KR2013013189A 2011-07-27 A1 | B3 | C1 | D2 

1942 KR2013014849A 2011-08-01 A1 | A2 | B2 | C1 | D1 

1943 KR2013035477A 2011-09-30 A1 | B3 | C1 | D1 

1944 KR2013049916A 2011-11-07 A2 | B2 | B4 | C1 | C2 | D1 | E2 

1945 KR2013049919A 2011-11-07 A2 | B2 | C1 | D1 

1946 KR2013063993A 2012-05-30 A1 | B2 | B3 | C1 | D1 | E4 

1947 KR2013066934A 2011-12-13 A1 | B2 | C1 | D1 

1948 KR2013067822A 2011-12-14 A2 | B2 | B4 | C1 | D2 | E4 

1949 KR2013076314A 2011-12-28 A1 | B3 | C1 | D1 

1950 KR2013078281A 2011-12-30 A1 | B2 | C1 | D1 

1951 KR2013126840A 2012-05-04 A1 | B3 | C1 | D1 
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1952 KR2013139011A 2012-06-12 A3 | B9 | C4 | D2 

1953 KR2014006295A 2012-07-02 A1 | B2 | B3 | C5 | D1 | D3 | E4 

1954 KR2014012445A 2012-07-20 A1 | B9 | C1 | D1 

1955 KR2014012584A 2013-05-02 A1 | B3 | C1 | D1 

1956 KR2014013247A 2012-07-23 A1 | A3 | B2 | B3 | C1 | D1 

1957 KR2014021746A 2012-08-09 A1 | B3 | C5 | E4 

1958 KR2014023610A 2012-08-16 A1 | B9 | C1 | D2 

1959 KR2014028424A 2012-08-29 A1 | B1 | B2 | B3 | C1 | E4 

1960 KR2014035594A 2012-09-14 A2 | B2 | C1 | D1 | E4 

1961 KR2014042469A 2012-09-28 A1 | B3 | C1 | E3 

1962 KR2014042472A 2012-09-28 A1 | B3 | C1 | D1 

1963 KR2014045171A 2012-10-08 A3 | B3 | C1 | E3 

1964 KR2014065829A 2012-11-22 A1 | B3 | C1 | D1 

1965 KR2014069886A 2012-11-30 A1 | B2 | B3 | B4 | C1 | D2 

1966 KR2014079027A 2012-12-18 A2 | B2 | C1 | D1 

1967 KR2014079055A 2012-12-18 A2 | B2 | C1 | D1 

1968 KR2014080574A 2012-12-12 A1 | B3 | C1 | D1 

1969 KR2014085082A 2012-12-27 A1 | B4 | C1 | D2 

1970 KR2014085144A 2012-12-27 A2 | B2 | C1 | D1 

1971 KR2014086688A 2012-12-28 A2 | B2 | C1 | D1 

1972 KR2014100785A 2013-02-07 A1 | B3 | C1 | C5 | D1 | E1 

1973 KR2014101054A 2013-02-07 A1 | B3 | C1 | D1 

1974 KR2014105056A 2013-02-21 A1 | B1 | B2 | B3 | B4 | B8 | C1 | C3 | D1 

1975 KR2014110197A 2013-03-05 A3 | B3 | C1 | C2 | D2 | D3 

1976 KR2014124273A 2013-04-16 A1 | B3 | C1 | D1 

1977 KR2014146849A 2013-06-18 A1 | B2 | B3 | C1 | D1 | D2 | E4 

1978 KR2015000115A 2013-06-24 A1 | A2 | B3 | C1 | D2 

1979 KR2015000785A 2013-06-25 A1 | B2 | B3 | C1 | C2 | D1 | D2 

1980 KR2015014641A 2013-07-30 A1 | A2 | B2 | C1 | D1 

1981 KR2015017555A 2013-08-07 A1 | B3 | C2 | D1 

1982 KR2015031122A 2013-09-13 A2 | B3 | C1 | D1 

1983 KR2015040628A 2013-10-07 A1 | B2 | B3 | C1 | D1 | E4 

1984 KR2015041673A 2013-10-07 A1 | B2 | C1 | D1 

1985 KR2015048475A 2013-10-28 A1 | B4 | B7 | C1 | D2 | E4 

1986 KR2015076769A 2013-12-27 A2 | B9 | C1 | E3 

1987 KR2015078449A 2013-12-30 A2 | B3 | C1 | D1 

1988 KR2015078454A 2013-12-30 A2 | B2 | C1 | D1 

1989 KR2015078759A 2013-12-31 A2 | B2 | C2 | D1 | D3 

1990 KR2015082805A 2014-01-08 A1 | B3 | C1 | C3 | D1 | D2 

1991 KR2015099150A 2014-02-21 A1 | B2 | B3 | C1 | D1 | D2 

1992 KR2015100574A 2015-02-25 A1 | B2 | B3 | C2 | D1 
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1993 KR2015123526A 2014-04-25 A2 | B2 | C1 | C2 | D1 

1994 KR2016012463A 2014-07-24 A1 | B3 | C1 | D1 

1995 KR2016024268A 2014-08-25 A2 | B2 | C2 | D1 | D3 

1996 KR2016031592A 2014-09-12 A2 | B3 | B4 | C1 | D1 

1997 KR2016037463A 2014-09-29 A1 | B1 | B2 | B3 | B4 | B5 | C4 | D1 

1998 KR2016040783A 2014-10-06 A1 | B4 | C1 | D1 

1999 KR2016046154A 2014-10-20 A1 | B3 | C1 | D1 

2000 KR2016062795A 2014-11-25 A1 | B3 | C1 | D1 

2001 KR2016066811A 2014-12-03 A2 | B2 | C1 | C2 | D1 

2002 KR2016072762A 2015-06-24 A2 | B2 | B3 | B4 | C1 | D1 | D2 

2003 KR2016077936A 2014-12-24 A1 | B4 | C1 | C3 | D1 

2004 KR2016083256A 2014-12-30 A1 | B3 | C3 | D1 | E4 

2005 KR2016092866A 2015-01-28 A2 | B3 | C1 | C2 | D1 

2006 KR2016099239A 2015-02-12 A1 | B2 | B3 | B4 | C1 | D1 

2007 KR2016116294A 2016-02-17 A2 | B2 | C1 | D1 

2008 KR2016121719A 2015-04-10 A2 | B2 | C1 | D1 

2009 KR2016128831A 2015-04-29 A2 | B2 | C3 | D1 

2010 KR2016136813A 2015-05-21 A1 | B2 | B4 | C1 | D2 | E2 

2011 KR2017000423A 2015-06-23 A1 | B3 | C1 | D1 

2012 KR2017013107A 2015-07-27 A3 | B9 | C1 | D1 

2013 KR2017045837A 2015-10-20 A2 | B9 | C1 | D1 

2014 KR2017051146A 2016-04-01 A1 | B3 | C3 | D1 

2015 KR2017057010A 2015-11-16 A1 | B1 | B2 | B3 | B4 | C1 | D1 

2016 KR2017057114A 2016-05-31 A1 | B4 | C1 | D1 

2017 KR2017064948A 2015-12-02 A2 | B2 | C1 | C2 | D1 

2018 KR2017070505A 2015-12-14 A2 | B3 | C1 | D1 

2019 KR2017089390A 2016-08-09 A1 | B2 | B3 | C3 | D1 | D2 

2020 KR2017122335A 2016-04-26 A2 | B3 | C1 | D1 | D3 

2021 KR2018005005A 2016-07-05 A2 | B2 | C1 | D1 

2022 KR2018041421A 2016-10-14 A2 | B3 | C1 | D1 

2023 KR2018044110A 2016-10-21 A2 | B2 | C1 | D2 | D3 

2024 KR2018053207A 2017-03-03 A1 | B2 | B3 | C1 | D1 

2025 KR2018065672A 2016-12-08 A2 | B9 | C1 | D1 

2026 KR2018065769A 2016-12-08 A2 | B3 | C1 | D1 

2027 KR2018068165A 2016-12-13 A2 | B3 | C1 | D1 

2028 KR2018068178A 2016-12-13 A2 | B2 | B3 | C1 | D1 

2029 KR2018068179A 2016-12-13 A2 | B1 | B2 | B3 | B8 | C1 | D1 

2030 KR2018091344A 2017-02-06 A2 | B9 | C2 | D1 

2031 KR2018116586A 2017-04-17 A2 | B2 | C1 | D1 

2032 KR2019002207A 2017-06-29 A2 | B9 | C2 | D1 

2033 KR2019002224A 2017-06-29 A2 | B1 | B3 | C1 | C2 | D2 
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2034 KR2019006146A 2017-07-07 A2 | B9 | C1 | C3 | D1 | D2 

2035 KR2019035246A 2017-09-26 A1 | B3 | C1 | D1 

2036 KR2019046046A 2017-10-25 A2 | B3 | C1 | D1 | E4 

2037 KR2019050699A 2018-10-11 A2 | B9 | C2 | D3 

2038 KR2019052970A 2017-11-09 A2 | B3 | C1 | D2 

2039 KR2019052971A 2017-11-09 A2 | B1 | B3 | B8 | C1 | C2 | D2 

2040 KR2019057185A 2017-11-17 A2 | B1 | B3 | B8 | C2 | D1 

2041 KR2019057633A 2017-11-20 A2 | B9 | C2 | D1 

2042 KR2019058738A 2017-11-20 A2 | B2 | C1 | D1 

2043 KR2019058739A 2017-11-20 A2 | B4 | C1 | C2 | D1 

2044 KR2019064014A 2017-11-30 A2 | B3 | C1 | C3 | D1 | D2 

2045 KR2019087861A 2018-01-17 A1 | A2 | B9 | C1 | D2 

2046 KR2019098457A 2018-02-14 A2 | B9 | C4 | D1 | D2 

2047 KR2019100012A 2018-11-27 A2 | B3 | C1 | D1 

2048 KR2019100598A 2018-02-21 A2 | B3 | C1 | D1 

2049 KR2019108357A 2018-03-14 A1 | B3 | C1 | D1 

2050 KR2019127324A 2018-05-04 A2 | B2 | C1 | D3 

2051 KR2019134048A 2018-05-24 A2 | B2 | C1 | D2 

2052 KR2019134325A 2018-05-25 A2 | B9 | C2 | D3 

2053 KR2020016585A 2018-08-07 A2 | B9 | C2 | D1 

2054 KR2020025981A 2018-11-30 A2 | B9 | C1 | C2 | D1 

2055 KR2020037982A 2018-10-02 A2 | B3 | C1 | D1 

2056 KR2020039235A 2018-10-05 A2 | B3 | C1 | D1 

2057 KR2020039905A 2018-10-05 A2 | B3 | B4 | B8 | C1 | D2 

2058 KR2020048254A 2018-10-29 A2 | B9 | C2 | D1 

2059 KR2020055966A 2018-11-14 A2 | B2 | C1 | D1 

2060 KR2020059053A 2018-11-20 A2 | B3 | C1 | D2 | D3 

2061 KR2020059743A 2018-11-21 A2 | B4 | B9 | D1 

2062 KR2020059744A 2018-11-21 A2 | B2 | C1 | C2 | D1 

2063 KR2020068251A 2018-12-05 A2 | B2 | C1 | C2 | D1 

2064 KR2020082622A 2018-12-31 A2 | B3 | C2 | D1 | E2 

2065 KR2020082626A 2018-12-31 A2 | B3 | C1 | D1 

2066 KR2020082627A 2018-12-31 A2 | B3 | C1 | D1 | D2 | E3 

2067 KR2021003580A 2019-07-02 A2 | B2 | B3 | C1 | D1 

2068 KR2021007252A 2019-07-10 A2 | B9 | C2 | D1 

2069 KR2021009006A 2019-07-16 A2 | B1 | B3 | B8 | C1 | D1 

2070 KR2021044394A 2019-10-15 A2 | B9 | C2 | D1 

2071 KR2021059621A 2020-11-06 A1 | B3 | C3 | D1 

2072 KR2021065759A 2019-11-27 A2 | B3 | C1 | C2 | D2 

2073 KR2021100320A 2020-02-06 A2 | B3 | C1 | D2 

2074 KR2021123064A 2020-04-02 A1 | B3 | C1 | D1 | E2 
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2075 KR2021136211A 2020-05-06 A2 | B2 | B4 | C1 | D1 

2076 KR2021144395A 2020-05-22 A2 | B3 | C1 | D2 | E2 

2077 KR2021155646A 2020-06-16 A2 | B3 | C1 | D1 

2078 KR2022003830A 2020-07-02 A2 | B3 | C1 | D1 

2079 KR2022004437A 2020-07-03 A1 | A2 | B9 | C3 | D2 

2080 KR2022005828A 2020-07-07 A2 | B3 | C1 | D1 | D2 

2081 KR2022011062A 2021-02-16 A3 | B9 | C4 | D1 

2082 KR2022030587A 2020-09-03 A2 | B1 | B3 | B8 | C1 | D1 

2083 KR2030463B1 2018-03-30 A2 | B3 | C1 | C3 | D1 

2084 KR2030464B1 2018-03-30 A2 | B3 | C1 | D1 

2085 KR2030465B1 2018-04-18 A2 | B3 | C1 | D1 

2086 KR2030466B1 2018-06-07 A2 | B3 | C1 | D1 

2087 KR2038525B1 2018-09-27 A2 | B2 | C1 | D1 

2088 KR2050551B1 2018-09-18 A2 | B2 | C1 | D1 

2089 KR2064752B1 2018-08-22 A1 | B3 | C1 | D1 

2090 KR2100862B1 2018-12-07 A2 | B4 | C1 | C2 | D1 

2091 KR2100863B1 2018-12-06 A2 | B3 | C1 | D2 

2092 KR2192525B1 2020-02-28 A2 | B2 | B4 | C2 | D3 

2093 KR2217856B1 2019-10-15 A2 | B3 | C1 | C2 | D1 

2094 KR2251761B1 2019-11-27 A2 | B1 | B3 | C1 | D1 | D2 

2095 KR2308153B1 2020-06-09 A2 | B3 | C1 | D1 

2096 KR2308154B1 2020-06-09 A2 | B3 | C1 | D1 

2097 KR2309431B1 2020-06-05 A2 | B3 | C1 | D1 

2098 KR2310148B1 2020-05-26 A2 | B3 | C1 | D1 

2099 KR2314769B1 2020-05-22 A2 | B3 | C1 | D1 | D2 

2100 KR2314770B1 2020-06-02 A2 | B1 | B3 | B8 | C1 | D2 | E2 

2101 KR2314771B1 2020-06-11 A2 | B1 | B3 | B8 | C1 | D1 

2102 KR2315055B1 2020-05-22 A2 | B3 | C1 | D1 | D2 

2103 KR2334327B1 2020-05-28 A2 | B3 | C1 | D1 

2104 KR2334328B1 2020-05-28 A2 | B3 | C1 | D1 | D2 

2105 KR2372131B1 2020-11-27 A2 | B2 | C2 | D2 | D3 

2106 KR2377399B1 2020-09-03 A2 | B2 | B3 | B4 | C1 | D1 | D2 

2107 KR2377400B1 2020-09-03 A2 | B1 | B3 | B8 | C1 | D1 | D2 

2108 KR613844B1 2005-06-16 A2 | B2 | B3 | C1 | D1 

2109 KR761867B1 2006-06-08 A1 | B2 | B3 | C1 | C2 | D1 

2110 KR770132B1 2006-10-30 A1 | B2 | B3 | B4 | C1 | D1 

2111 KR857683B1 2007-03-07 A1 | B2 | B3 | B4 | C1 | D1 

2112 KR861472B1 2007-04-12 A2 | B2 | B3 | B4 | B8 | C1 | D1 

2113 KR867106B1 2007-08-13 A2 | B2 | C1 | D1 

2114 KR873604B1 2007-06-12 A2 | B3 | C1 | D1 | D2 

2115 SE199700157A 1997-01-21 A2 | B2 | C1 | D1 
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2116 SE199702346A 1997-06-18 A2 | B9 | C1 | D1 

2117 SE199800960A 1998-03-23 A2 | B9 | C1 | D1 

2118 SE199802909A 1998-08-31 A2 | B9 | C1 | D1 

2119 SE199903149A 1999-09-06 A2 | B3 | B4 | C1 | D1 

2120 SE200001815A 2000-05-17 A2 | B3 | C1 | D1 | E2 

2121 SE201751137A1 2017-09-15 A2 | B2 | B3 | C1 | D1 

2122 SE201751140A1 2017-09-15 A2 | B1 | B2 | B3 | B8 | C1 | D1 

2123 TW200425333A 2004-05-28 A1 | B9 | C2 | D1 | E1 

2124 TW200612495A 2005-08-04 A1 | B2 | C1 | D1 

2125 TW200849402A 2007-06-08 A2 | B2 | C1 | C2 | D1 | E3 

2126 TW200924250A 2008-10-09 A1 | B9 | C1 | D1 | E4 

2127 TW201034186A 2009-03-10 A3 | B9 | C1 | D1 | E2 

2128 TW201110344A 2009-09-04 A1 | B9 | C1 | D1 | D2 

2129 TW201133868A 2010-03-16 A1 | B2 | C1 | D1 | E3 

2130 TW201324771A 2011-12-13 A1 | B9 | C1 | C3 | D1 

2131 TW201330283A 2012-01-04 A2 | B2 | C1 | D1 | E3 

2132 TW201340293A 2012-03-16 A1 | B2 | B3 | C1 | D1 | E3 

2133 TW201409687A 2012-08-24 A3 | B5 | C1 | C2 | D3 

2134 TW201421676A 2012-11-27 A2 | B6 | C1 | D2 

2135 TW201426997A 2012-12-20 A2 | B6 | C1 | D1 | D2 

2136 TW201427035A 2012-12-20 A2 | B3 | B4 | C1 | D1 

2137 TW201503364A 2013-07-11 A1 | B9 | C1 | D1 

2138 TW201505189A 2013-07-18 A1 | B2 | C1 | D2 

2139 TW201507170A 2013-08-05 A2 | B2 | C1 | D1 | E3 

2140 TW201513364A 2014-07-29 A1 | B9 | C1 | D1 

2141 TW201545346A 2014-05-20 A1 | B9 | C1 | D1 

2142 TW201603290A 2014-07-02 A2 | B2 | B3 | C1 | D2 

2143 TW201639167A 2015-04-21 A3 | B9 | C1 | D2 

2144 TW201721865A 2015-12-08 A1 | B9 | C1 | D1 

2145 TW201743450A 2016-06-14 A1 | B6 | C1 | D1 | E1 

2146 TW201806164A 2016-08-01 A1 | B4 | C1 | D1 | E3 

2147 TW201817009A 2016-10-19 A1 | B9 | C1 | D1 | D2 

2148 TW201832361A 2017-02-18 A2 | B2 | B3 | B4 | C1 | C3 | D1 

2149 TW201903845A 2017-06-06 A1 | B2 | B3 | C1 | D1 

2150 TW201903956A 2017-06-06 A3 | B3 | C1 | D1 

2151 TW201914006A 2017-09-08 A1 | B9 | C1 | C2 | C3 | E3 

2152 TW201914026A 2017-09-08 A1 | B2 | B3 | B4 | C1 | C2 | D2 

2153 TW202017188A 2018-10-29 A2 | B3 | C1 | D1 

2154 TW202025482A 2019-08-27 A1 | B9 | C4 | D2 

2155 TW286435B 1995-06-15 A2 | B3 | C1 | D2 

2156 TW421731B 1995-09-25 A1 | B9 | C4 | D1 
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2157 TWI277212B 2006-02-23 A1 | B9 | C1 | C5 | D1 | E4 

2158 TWI577629B 2016-01-06 A1 | B2 | B3 | C1 | C3 | D2 

2159 TWI578523B 2016-01-29 A1 | B3 | C1 | C3 | D2 

2160 TWI618244B 2017-06-06 A1 | B9 | C1 | C2 | D1 

2161 TWI729952B 2020-10-22 A2 | B3 | C1 | C2 | D1 

2162 TWI745251B 2020-10-22 A2 | B2 | C1 | D1 | D2 

2163 TWM298776U 2006-02-23 A1 | A2 | B3 | C1 | C5 | D1 | E4 

2164 TWM298777U 2006-02-23 A1 | B3 | C1 | C5 | D1 | E4 

2165 US10002956B1 2017-08-31 A1 | B3 | C1 | D1 

2166 US10218346B1 2017-09-14 A1 | B3 | C1 | D1 

2167 US10424659B1 2018-05-08 A1 | B3 | C1 | D1 

2168 US10453947B1 2018-06-12 A1 | B9 | C1 | D1 

2169 US10516043B1 2018-07-19 A1 | B3 | C1 | C2 | D1 

2170 US10529867B1 2018-11-01 A2 | B2 | C1 | D1 

2171 US10573734B1 2018-12-28 A1 | B3 | C1 | D1 

2172 US10586845B1 2018-11-16 A2 | B1 | B3 | B8 | C2 | D2 | D3 

2173 US10720913B1 2019-05-28 A1 | B3 | C3 | D2 

2174 US10763356B1 2019-04-03 A2 | B3 | C1 | D1 

2175 US10777689B1 2019-10-18 A2 | B1 | B2 | B3 | C1 | D2 

2176 US10804393B1 2019-06-07 A2 | B3 | C1 | D1 

2177 US10840385B1 2020-01-31 A2 | B2 | C1 | D1 

2178 US10950695B1 2019-11-05 A2 | B3 | C1 | D1 

2179 US11183566B1 2021-05-05 A2 | B3 | C1 | D1 

2180 US20010019165A1 2001-05-08 A3 | B2 | C1 | D1 

2181 US20020066908A1 2001-07-12 A1 | B3 | C1 | D1 

2182 US20020068201A1 2001-09-05 A1 | B9 | C2 | C5 | D1 | D3 | E1 

2183 US20020179910A1 2001-10-31 A2 | B4 | C2 | D1 

2184 US20020185655A1 2002-06-24 A1 | B3 | C1 | D1 

2185 US20030020133A1 2001-07-25 A2 | B2 | C1 | D1 

2186 US20030045035A1 2002-03-22 A2 | B2 | C1 | E3 

2187 US20030052321A1 2001-09-18 A2 | B3 | C1 | D1 

2188 US20030080842A1 2001-10-26 A2 | B1 | B3 | B4 | B8 | C1 | C2 | D1 | E4 

2189 US20030153118A1 2003-02-24 A2 | B9 | C1 | D1 

2190 US20030162355A1 2002-02-22 A2 | B9 | C1 | E3 

2191 US20030178633A1 2002-03-25 A3 | B2 | B3 | C2 | D1 | E3 

2192 US20030203552A1 2003-04-16 A1 | B3 | C1 | D1 

2193 US20030227027A1 2003-06-09 A1 | B3 | C1 | D1 

2194 US20030233975A1 2002-06-24 A2 | B3 | C2 | D2 

2195 US20040012015A1 2002-07-19 A3 | B9 | C2 | D1 | E1 

2196 US20040022025A1 2003-07-31 A2 | B9 | C1 | D1 

2197 US20040056273A1 2003-06-24 A3 | B3 | C1 | D1 
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2198 US20040061129A1 2003-07-11 A3 | B3 | C2 | D2 | D3 

2199 US20040099888A1 2002-11-26 A3 | B9 | C1 | D1 

2200 US20040099966A1 2002-11-27 A3 | B3 | C1 | D1 

2201 US20040119063A1 2003-11-25 A1 | B9 | C1 | C2 | D1 

2202 US20040124435A1 2002-12-27 A1 | B9 | C1 | D1 

2203 US20040130037A1 2003-01-02 A3 | B9 | C2 | D3 

2204 US20040135153A1 2003-12-09 A2 | B2 | C1 | D1 

2205 US20040171204A1 2004-03-12 A2 | B2 | C1 | D1 

2206 US20040206976A1 2004-05-14 A2 | B3 | C1 | D1 

2207 US20040212011A1 2003-04-24 A2 | B2 | B3 | C1 | D1 

2208 US20040227150A1 2004-02-04 A1 | B5 | C1 | C2 | D2 

2209 US20050009310A1 2003-07-11 A1 | B9 | C2 | D3 

2210 US20050029558A1 2004-09-16 A2 | B3 | C1 | D1 

2211 US20050042830A1 2004-09-20 A3 | B3 | C1 | D1 

2212 US20050045982A1 2004-09-30 A2 | B2 | C1 | D1 

2213 US20050051796A1 2004-08-31 A3 | B9 | C1 | D1 

2214 US20050067630A1 2003-09-25 A2 | B3 | C1 | D1 

2215 US20050082542A1 2003-10-16 A2 | B1 | B3 | B4 | B8 | C1 | D1 

2216 US20050087765A1 2004-11-12 A1 | B3 | C1 | D1 

2217 US20050103257A1 2003-11-13 A1 | B4 | C1 | D1 

2218 US20050104162A1 2003-11-14 A1 | B4 | B9 | C2 | C5 | D1 

2219 US20050116234A1 2004-12-22 A2 | B3 | C1 | D1 

2220 US20050121661A1 2004-12-03 A1 | B3 | C1 | C2 | D1 | E4 

2221 US20050139838A1 2004-12-23 A1 | A3 | B2 | C1 | D1 

2222 US20050142810A1 2004-12-03 A3 | B3 | C1 | D1 

2223 US20050164482A1 2004-01-22 A3 | B9 | C2 | D2 | E4 

2224 US20050170574A1 2004-01-16 A3 | B9 | C1 | C2 | D1 

2225 US20050173728A1 2004-02-05 A3 | B9 | C1 | D1 | E4 

2226 US20050179096A1 2005-02-11 A1 | A3 | B1 | B3 | C1 | D1 

2227 US20050179107A1 2004-02-17 A1 | B2 | C1 | D1 

2228 US20050180231A1 2005-02-11 A1 | A2 | B3 | C1 | D1 

2229 US20050184339A1 2004-02-25 A2 | B9 | C1 | D1 

2230 US20050189561A1 2005-02-11 A1 | B9 | C1 | D1 

2231 US20050189562A1 2005-02-11 A1 | B2 | C1 | D1 

2232 US20050191821A1 2004-12-03 A1 | B3 | C1 | D1 

2233 US20050194612A1 2005-01-21 A1 | B2 | C1 | D1 | E4 

2234 US20050199882A1 2005-03-11 A2 | B3 | C1 | D2 

2235 US20050202661A1 2004-09-07 A1 | B2 | C1 | D1 

2236 US20050224896A1 2004-04-09 A1 | B3 | C1 | C2 | C3 | D1 | D2 

2237 US20050253168A1 2004-10-29 A3 | B9 | C1 | D1 

2238 US20050258431A1 2004-05-22 A1 | B3 | C1 | D1 
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2239 US20050258450A1 2004-05-20 A1 | B3 | C1 | D1 

2240 US20050258451A1 2004-05-20 A3 | B9 | C2 | D1 | E4 

2241 US20050258459A1 2004-05-18 A1 | B9 | C2 | D2 

2242 US20050260821A1 2004-11-24 A2 | B3 | C1 | D1 

2243 US20050263844A1 2005-07-28 A3 | B3 | C1 | D1 

2244 US20050269633A1 2004-06-03 A3 | B3 | C1 | D1 

2245 US20050269660A1 2004-06-03 A2 | B3 | C1 | D1 

2246 US20050269661A1 2004-06-03 A2 | B3 | C1 | D1 

2247 US20050280114A1 2004-06-03 A3 | B2 | C1 | D1 

2248 US20050285098A1 2005-08-18 A1 | B3 | C1 | D1 

2249 US20060006413A1 2004-12-03 A1 | B2 | B3 | C1 | D2 

2250 US20060006415A1 2004-10-04 A1 | B9 | C1 | D1 

2251 US20060011924A1 2005-07-08 A2 | B3 | B4 | C3 | D1 

2252 US20060011962A1 2005-05-26 A3 | B2 | B3 | C1 | D1 

2253 US20060017064A1 2004-07-26 A3 | B9 | C1 | D1 

2254 US20060019435A1 2004-07-23 A3 | B9 | C1 | C2 | D1 

2255 US20060022292A1 2004-07-15 A2 | B2 | C1 | D1 

2256 US20060057850A1 2005-09-09 A2 | B9 | C1 | D1 

2257 US20060060871A1 2005-01-21 A2 | B3 | C1 | D1 

2258 US20060065908A1 2005-09-29 A1 | B3 | C1 | D1 

2259 US20060065910A1 2005-02-25 A3 | B9 | C1 | C2 | D1 

2260 US20060065912A1 2005-09-22 A1 | B3 | C1 | D1 

2261 US20060068571A1 2004-09-24 A2 | B9 | C1 | D1 

2262 US20060073707A1 2004-10-04 A2 | B3 | C2 | D2 

2263 US20060075958A1 2005-06-08 A3 | B2 | C2 | D3 

2264 US20060081985A1 2005-09-30 A1 | B3 | C1 | D1 

2265 US20060086939A1 2005-10-20 A2 | B2 | B3 | C1 | C4 | D2 

2266 US20060088978A1 2005-10-13 A3 | B3 | C2 | D1 

2267 US20060091430A1 2004-10-29 A1 | A2 | B3 | C1 | C3 | D2 

2268 US20060091498A1 2004-10-29 A3 | B9 | C1 | D1 

2269 US20060108606A1 2004-11-23 A1 | B9 | C2 | D1 

2270 US20060113561A1 2004-12-01 A2 | B3 | C1 | C3 | D1 

2271 US20060113593A1 2004-12-01 A2 | B2 | B3 | C3 | D1 | D2 

2272 US20060118823A1 2004-12-06 A1 | B3 | C1 | D1 

2273 US20060138455A1 2006-02-06 A3 | B3 | C1 | D1 

2274 US20060145189A1 2005-12-30 A1 | B3 | C1 | D1 

2275 US20060145283A1 2005-01-06 A3 | B2 | C1 | D1 

2276 US20060172543A1 2005-08-09 A2 | B3 | C1 | D1 

2277 US20060175633A1 2006-02-02 A1 | B9 | C1 | D1 

2278 US20060178016A1 2005-02-08 A2 | B2 | C1 | C2 | D1 

2279 US20060186543A1 2005-02-23 A3 | B5 | C1 | D1 
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2280 US20060194400A1 2006-01-23 A3 | B9 | C1 | D1 

2281 US20060197105A1 2006-03-06 A2 | B3 | C1 | D1 

2282 US20060197109A1 2005-03-03 A1 | B9 | C1 | D1 

2283 US20060202272A1 2005-03-11 A1 | B3 | C1 | D1 

2284 US20060205161A1 2006-01-30 A1 | B3 | C4 | D1 

2285 US20060225645A1 2005-04-07 A2 | B3 | C2 | D3 

2286 US20060226412A1 2005-04-11 A3 | B9 | C1 | D1 

2287 US20060226413A1 2005-04-11 A1 | B9 | C1 | D1 | E4 

2288 US20060226504A1 2006-06-09 A2 | B3 | C1 | E3 

2289 US20060237745A1 2006-06-08 A1 | B3 | C1 | D1 

2290 US20060237780A1 2005-04-25 A2 | B3 | C1 | D2 

2291 US20060244010A1 2005-04-29 A1 | B9 | C1 | D1 

2292 US20060244011A1 2005-04-29 A1 | B9 | C1 | D1 

2293 US20060249748A1 2005-05-03 A1 | B3 | C1 | D1 

2294 US20060255366A1 2006-02-21 A1 | B3 | C1 | D1 

2295 US20060255423A1 2005-05-11 A2 | B2 | C1 | D1 

2296 US20060267090A1 2006-04-04 A1 | B2 | B3 | C1 | C2 | D1 

2297 US20060270103A1 2005-05-24 A2 | B3 | C2 | D2 

2298 US20060278891A1 2005-06-10 A3 | B9 | C2 | D1 

2299 US20060284261A1 2005-06-21 A3 | B9 | C1 | D1 

2300 US20060289901A1 2006-04-25 A2 | B3 | C1 | E3 

2301 US20070000433A1 2006-06-14 A1 | B3 | C1 | D1 

2302 US20070001174A1 2005-06-29 A3 | B9 | C1 | D1 

2303 US20070001176A1 2006-01-10 A2 | B1 | B2 | B3 | B4 | B8 | C1 | D1 

2304 US20070004184A1 2005-06-29 A3 | B9 | C1 | D1 

2305 US20070007547A1 2006-07-06 A1 | B3 | C1 | D1 

2306 US20070012946A1 2006-08-18 A3 | B3 | C1 | D1 

2307 US20070015308A1 2006-07-10 A2 | B2 | C1 | D1 

2308 US20070018171A1 2005-07-20 A2 | B3 | C1 | D1 

2309 US20070018199A1 2005-07-20 A1 | B3 | C1 | D1 

2310 US20070018272A1 2006-08-02 A2 | B3 | C1 | E3 

2311 US20070026587A1 2006-07-28 A1 | B9 | C1 | D1 

2312 US20070029573A1 2005-08-08 A2 | B3 | C3 | D2 | D3 

2313 US20070077689A1 2006-12-04 A1 | B3 | C1 | D1 

2314 US20070077714A1 2006-09-25 A1 | B3 | C1 | D1 

2315 US20070077745A1 2006-09-29 A1 | B9 | C1 | D1 

2316 US20070090156A1 2005-10-25 A1 | B9 | C2 | D1 

2317 US20070090481A1 2006-10-16 A2 | B2 | C1 | D1 

2318 US20070096239A1 2005-10-31 A1 | B2 | C1 | D1 

2319 US20070117336A1 2006-11-16 A2 | B2 | C1 | D1 

2320 US20070122951A1 2007-01-30 A2 | B3 | C1 | D1 
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2321 US20070158658A1 2007-02-21 A2 | B3 | C1 | D1 

2322 US20070164314A1 2007-01-03 A1 | B3 | C1 | D1 

2323 US20070164321A1 2006-01-17 A1 | B3 | C1 | D1 

2324 US20070187715A1 2007-04-09 A2 | B3 | C1 | D1 

2325 US20070194354A1 2006-02-23 A1 | B3 | C1 | D1 

2326 US20070200115A1 2006-02-28 A2 | B4 | C1 | D1 

2327 US20070209577A1 2004-10-04 A2 | B3 | C1 | C2 | D1 

2328 US20070210333A1 2006-03-10 A1 | B3 | C1 | D1 

2329 US20070228505A1 2006-04-04 A2 | B3 | B4 | D3 

2330 US20070235775A1 2006-03-29 A1 | B3 | C1 | C3 | D1 

2331 US20070241419A1 2006-04-13 A1 | B3 | C1 | C3 | D1 

2332 US20070243668A1 2007-04-06 A2 | B3 | C1 | D1 

2333 US20070254418A1 2007-06-04 A1 | B3 | C1 | D1 

2334 US20070269968A1 2006-05-16 A3 | B9 | C1 | D1 

2335 US20070272953A1 2007-05-29 A2 | B3 | C1 | D1 

2336 US20070292999A1 2007-04-16 A2 | B3 | C1 | D1 

2337 US20070293001A1 2006-06-16 A2 | B2 | C1 | D1 

2338 US20070293015A1 2007-08-22 A1 | B3 | C1 | D1 

2339 US20080003731A1 2007-06-12 A2 | B9 | C1 | D1 

2340 US20080006844A1 2007-01-09 A1 | B1 | B2 | B3 | B4 | D2 | D3 

2341 US20080029838A1 2006-08-01 A2 | B2 | C1 | D1 

2342 US20080042143A1 2007-07-25 A3 | B2 | B8 | C1 | C3 | D1 | E2 

2343 US20080054303A1 2007-10-04 A1 | B3 | C1 | D1 

2344 US20080067524A1 2007-09-13 A2 | B9 | C2 | D1 

2345 US20080067548A1 2007-03-19 A1 | B3 | C1 | C2 | D1 

2346 US20080079036A1 2006-09-28 A2 | B3 | C1 | D1 

2347 US20080083932A1 2007-10-04 A1 | B3 | C1 | D1 

2348 US20080087917A1 2007-09-18 A1 | B3 | C1 | D1 

2349 US20080116464A1 2008-01-28 A2 | B9 | C1 | D1 

2350 US20080121895A1 2006-11-06 A1 | A2 | B1 | B2 | B3 | B4 | D2 

2351 US20080121993A1 2006-11-03 A2 | B3 | C1 | D2 

2352 US20080124853A1 2007-11-06 A2 | B3 | C1 | D1 

2353 US20080160685A1 2007-06-28 A2 | B9 | C1 | D1 

2354 US20080179631A1 2007-01-26 A1 | B3 | C3 | D2 

2355 US20080185613A1 2007-02-06 A1 | B9 | C1 | D1 

2356 US20080191304A1 2007-02-09 A2 | B2 | C1 | E4 

2357 US20080217645A1 2007-03-09 A1 | A2 | B9 | D1 | E4 

2358 US20080220555A1 2007-03-09 A1 | B9 | C1 | C2 | D1 | E4 

2359 US20080230786A1 2007-03-23 A1 | B3 | C1 | D1 

2360 US20080233285A1 2006-07-14 A2 | B3 | C2 | D1 

2361 US20080251793A1 2008-06-26 A2 | B9 | C1 | D1 
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2362 US20080258184A1 2007-07-06 A3 | B6 | C3 | D1 

2363 US20080265980A1 2007-04-30 A1 | B3 | C3 | D1 

2364 US20080286968A1 2008-07-01 A2 | B2 | C1 | E4 

2365 US20080296621A1 2008-05-22 A1 | B3 | C1 | D1 

2366 US20080296771A1 2007-05-31 A2 | B3 | C1 | E4 

2367 US20090001424A1 2007-06-26 A1 | B3 | C1 | D1 

2368 US20090026967A1 2008-06-11 A2 | B3 | C1 | D1 

2369 US20090032848A1 2007-07-30 A2 | B3 | C1 | D1 

2370 US20090035925A1 2008-10-10 A1 | B2 | C1 | D1 

2371 US20090035926A1 2008-08-21 A2 | B2 | C1 | D1 

2372 US20090057718A1 2007-08-29 A1 | B3 | C2 | D1 

2373 US20090065785A1 2007-09-06 A1 | B9 | C1 | D1 

2374 US20090068803A1 2007-09-10 A2 | B3 | C1 | D1 

2375 US20090072242A1 2007-09-18 A2 | B3 | C1 | D1 

2376 US20090072269A1 2007-09-17 A1 | B4 | C1 | D1 

2377 US20090072273A1 2008-09-16 A1 | B2 | C1 | E3 

2378 US20090101939A1 2008-11-13 A1 | B3 | C1 | D1 

2379 US20090113992A1 2008-06-20 A2 | B2 | C1 | D1 

2380 US20090134434A1 2007-11-26 A2 | B3 | C1 | E3 

2381 US20090140293A1 2007-11-29 A1 | B3 | C1 | D1 

2382 US20090140326A1 2007-12-03 A2 | B3 | C1 | E3 

2383 US20090146191A1 2007-12-05 A2 | B2 | C1 | D1 

2384 US20090179298A1 2009-01-12 A2 | B1 | B2 | B3 | B4 | B8 | C1 | C2 | D1 

2385 US20090194772A1 2008-01-31 A2 | B3 | C1 | D1 

2386 US20090212301A1 2008-02-26 A2 | B2 | C3 | D1 

2387 US20090224288A1 2009-01-21 A1 | B3 | C1 | D1 

2388 US20090267116A1 2009-07-02 A1 | B3 | C1 | D1 

2389 US20090267141A1 2009-07-07 A2 | B3 | C1 | D1 

2390 US20090272982A1 2009-03-03 A1 | B2 | C1 | D1 

2391 US20090272984A1 2009-07-17 A1 | B3 | C1 | D1 

2392 US20090273390A1 2009-04-30 A2 | B2 | C1 | D1 

2393 US20090278137A1 2008-07-10 A3 | B3 | C1 | D1 

2394 US20090278177A1 2008-05-08 A3 | B3 | C1 | D1 

2395 US20090289262A1 2008-05-21 A2 | B2 | C1 | D1 

2396 US20090302327A1 2008-06-10 A2 | B2 | C1 | D1 

2397 US20100001291A1 2008-07-07 A2 | B3 | C1 | D1 

2398 US20100012978A1 2009-09-23 A1 | B3 | C1 | D1 

2399 US20100025730A1 2008-07-31 A1 | B3 | C1 | D1 

2400 US20100032685A1 2008-08-11 A2 | B2 | C1 | D1 

2401 US20100044825A1 2008-08-19 A2 | B3 | C1 | D1 

2402 US20100051963A1 2008-08-28 A1 | B3 | C1 | D1 
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2403 US20100059850A1 2008-09-08 A2 | B2 | C1 | D1 

2404 US20100065856A1 2009-09-03 A1 | B3 | C1 | D1 

2405 US20100065923A1 2008-09-16 A1 | B3 | C1 | D1 

2406 US20100117118A1 2009-08-07 A1 | B2 | C1 | D1 

2407 US20100129992A1 2010-01-28 A1 | B2 | C1 | D1 

2408 US20100140660A1 2008-12-10 A1 | B2 | C1 | D1 

2409 US20100140664A1 2010-01-12 A1 | B2 | C1 | D1 

2410 US20100140665A1 2007-08-15 A1 | B3 | C1 | D1 

2411 US20100148224A1 2009-01-19 A1 | B3 | C1 | D1 

2412 US20100155907A1 2008-12-23 A1 | B3 | C1 | D1 

2413 US20100207166A1 2009-02-18 A1 | B2 | C1 | D1 | E3 

2414 US20100237356A1 2009-03-20 A2 | B3 | B4 | B7 | C1 | C3 | D1 

2415 US20100264517A1 2010-06-25 A1 | B9 | C1 | D1 

2416 US20100289032A1 2010-03-08 A2 | B9 | C1 | D1 

2417 US20100289067A1 2009-05-14 A2 | B2 | B3 | C1 | D1 

2418 US20100289109A1 2009-05-13 A2 | B2 | C1 | D1 

2419 US20100295102A1 2010-06-29 A1 | B3 | C1 | D1 

2420 US20100301396A1 2009-05-28 A1 | B2 | C1 | C3 | D1 

2421 US20100301929A1 2009-11-02 A2 | B3 | C1 | D1 

2422 US20100308337A1 2009-06-03 A2 | B2 | C1 | D1 

2423 US20100320535A1 2009-06-17 A2 | B3 | D1 | D2 

2424 US20100320536A1 2009-06-17 A2 | B1 | B3 | C1 | C3 | D1 

2425 US20100330754A1 2010-06-24 A1 | B9 | C2 | D1 

2426 US20110018002A1 2010-07-26 A1 | B6 | C1 | D1 

2427 US20110037139A1 2010-10-26 A2 | B2 | C1 | D1 

2428 US20110057311A1 2010-11-17 A2 | B2 | C1 | D1 

2429 US20110079792A1 2010-09-07 A1 | A2 | B3 | C1 | C4 | D1 

2430 US20110081772A1 2010-11-19 A2 | B2 | C1 | D1 

2431 US20110095303A1 2010-12-29 A2 | B3 | C1 | D1 

2432 US20110101371A1 2010-12-30 A1 | B9 | C1 | D1 

2433 US20110101375A1 2009-11-03 A2 | B1 | B3 | B8 | C1 | C3 | D1 

2434 US20110114967A1 2011-01-20 A1 | B3 | C1 | D1 

2435 US20110121313A1 2011-01-31 A1 | B3 | C1 | D1 

2436 US20110133206A1 2011-02-09 A1 | B2 | C1 | D1 

2437 US20110133251A1 2009-12-07 A1 | B2 | C1 | D1 

2438 US20110136305A1 2011-01-20 A1 | B3 | C1 | D1 

2439 US20110140083A1 2009-12-16 A1 | B2 | B4 | C2 | D3 

2440 US20110140123A1 2011-02-07 A1 | B3 | C1 | D1 

2441 US20110147796A1 2009-12-17 A1 | A2 | B3 | C1 | D1 

2442 US20110156051A1 2011-03-08 A1 | B3 | C1 | D1 

2443 US20110198611A1 2011-02-01 A1 | B3 | C1 | D1 
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2444 US20110210337A1 2010-12-03 A1 | B2 | C1 | D1 

2445 US20110210338A1 2011-02-03 A1 | B9 | C1 | D1 

2446 US20110210377A1 2010-02-26 A1 | B3 | C1 | D1 

2447 US20110215338A1 2010-03-08 A1 | B2 | C1 | D1 

2448 US20110223746A1 2011-05-25 A1 | B3 | C1 | D1 

2449 US20110227089A1 2010-03-17 A1 | B3 | C1 | D1 

2450 US20110227092A1 2011-05-27 A1 | B3 | C1 | D1 

2451 US20110227095A1 2010-03-19 A2 | B3 | C1 | D1 

2452 US20110241019A1 2011-06-14 A1 | B3 | C1 | D1 

2453 US20110248284A1 2010-10-12 A2 | B2 | C1 | D1 

2454 US20110248285A1 2011-03-18 A2 | B2 | C1 | D1 

2455 US20110254012A1 2010-04-19 A1 | B9 | C1 | D1 

2456 US20110254016A1 2011-03-15 A2 | B3 | C1 | D1 

2457 US20110260174A1 2010-11-19 A1 | B2 | C1 | D1 

2458 US20110266557A1 2010-04-28 A3 | B2 | B3 | C1 | C2 | D1 

2459 US20110278589A1 2011-07-26 A1 | B9 | C1 | D1 

2460 US20110278590A1 2010-05-12 A3 | B2 | C1 | D1 

2461 US20110278591A1 2010-11-15 A2 | B3 | C1 | D1 

2462 US20110284862A1 2010-05-24 A1 | B2 | C1 | D1 

2463 US20110291112A1 2011-08-11 A3 | B3 | C1 | D1 

2464 US20110309371A1 2010-06-16 A1 | B2 | C1 | D1 

2465 US20110309372A1 2010-06-21 A1 | B3 | C1 | D1 

2466 US20110309413A1 2011-08-26 A1 | B2 | C1 | D1 

2467 US20120007097A1 2010-11-11 A1 | B2 | C1 | D1 

2468 US20120012902A1 2010-07-14 A2 | B3 | C1 | C2 | D1 

2469 US20120019284A1 2010-07-26 A1 | A2 | B3 | C1 | C2 | D2 | E3 

2470 US20120043551A1 2011-09-21 A1 | B3 | C1 | D1 

2471 US20120064706A1 2011-11-18 A3 | B3 | C1 | D1 

2472 US20120091470A1 2011-12-22 A1 | B3 | C1 | D1 

2473 US20120097974A1 2010-10-20 A2 | B3 | C1 | D1 

2474 US20120104537A1 2010-11-03 A2 | B1 | B3 | B4 | B8 | C1 | D1 

2475 US20120119260A1 2010-09-10 A1 | B3 | C4 | D1 

2476 US20120126243A1 2010-11-22 A1 | B3 | C1 | D1 

2477 US20120146049A1 2012-02-20 A1 | B3 | C1 | D1 

2478 US20120153300A1 2011-12-14 A1 | B2 | B3 | C1 | D1 

2479 US20120153351A1 2010-12-21 A1 | B3 | C1 | D1 

2480 US20120161205A1 2012-03-01 A1 | B3 | C1 | D1 

2481 US20120175631A1 2012-02-23 A1 | B9 | C1 | C2 | D1 

2482 US20120184072A1 2012-03-28 A1 | B2 | C1 | D1 

2483 US20120205666A1 2011-02-10 A2 | B2 | C1 | D3 

2484 US20120217506A1 2012-02-15 A1 | B3 | C1 | D1 
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2485 US20120223327A1 2012-05-15 A1 | B3 | C1 | D1 

2486 US20120223339A1 2012-03-07 A2 | B3 | C1 | D1 

2487 US20120223366A1 2012-04-12 A1 | B3 | C1 | D1 

2488 US20120228638A1 2012-05-14 A2 | B3 | C1 | D1 

2489 US20120235159A1 2012-05-30 A1 | B3 | C1 | D1 

2490 US20120241756A1 2012-03-09 A1 | B3 | C1 | D1 

2491 US20120256192A1 2011-04-05 A2 | B2 | B3 | B8 | C1 | D1 

2492 US20120261673A1 2011-04-15 A2 | B1 | B2 | B3 | B4 | B8 | C1 | D1 

2493 US20120264259A1 2011-04-18 A1 | B3 | C1 | C2 | D1 

2494 US20120267632A1 2011-04-19 A3 | B2 | C1 | D2 

2495 US20120267636A1 2011-04-20 A1 | A2 | B2 | B3 | C1 | D1 

2496 US20120280246A1 2012-02-01 A1 | B3 | C1 | D1 

2497 US20120280270A1 2011-05-16 A1 | B1 | B3 | B8 | C3 | D1 

2498 US20120280278A1 2011-05-04 A1 | B3 | C1 | D1 

2499 US20120280281A1 2011-05-05 A1 | B2 | C1 | D1 

2500 US20120292636A1 2011-05-16 A2 | B1 | B3 | B4 | B8 | C1 | D1 

2501 US20120292665A1 2011-05-16 A1 | B3 | C1 | D1 

2502 US20120302178A1 2011-05-25 A1 | B9 | C1 | D1 

2503 US20120305987A1 2011-06-03 A1 | B3 | C1 | D1 

2504 US20120309154A1 2012-08-16 A2 | B3 | C1 | D1 

2505 US20120319132A1 2011-06-16 A2 | B2 | B3 | C1 | D1 

2506 US20120319197A1 2012-08-30 A1 | B3 | C1 | D1 

2507 US20120319758A1 2012-06-18 A1 | B3 | C1 | D1 

2508 US20120326215A1 2012-06-19 A1 | B3 | C1 | D1 

2509 US20120326323A1 2012-09-05 A2 | B2 | C1 | D1 

2510 US20120329216A1 2011-09-09 A2 | B3 | B8 | C1 | C2 | D1 

2511 US20130001648A1 2012-09-11 A1 | B2 | C1 | D1 

2512 US20130026493A1 2012-02-06 A2 | B3 | C1 | D1 

2513 US20130032809A1 2012-09-06 A2 | B2 | C1 | D1 

2514 US20130034941A1 2011-08-03 A3 | B3 | C1 | D1 

2515 US20130043484A1 2011-08-19 A1 | B3 | B4 | C1 | D1 

2516 US20130043491A1 2012-10-16 A3 | B2 | C1 | D1 

2517 US20130062614A1 2012-08-21 A1 | B3 | C1 | D1 

2518 US20130062619A1 2011-09-11 A2 | B2 | B8 | C1 | D1 

2519 US20130062620A1 2011-09-11 A2 | B2 | B8 | C1 | D1 

2520 US20130062723A1 2011-09-11 A2 | B2 | B8 | C1 | D1 

2521 US20130087803A1 2011-10-06 A1 | B2 | C1 | D1 

2522 US20130087878A1 2011-10-11 A1 | B2 | C1 | D1 

2523 US20130092947A1 2011-10-14 A1 | B3 | C1 | D1 

2524 US20130099324A1 2011-10-19 A1 | B3 | C1 | D1 

2525 US20130119404A1 2013-01-07 A2 | B2 | C1 | D1 
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2526 US20130126884A1 2011-11-17 A1 | B2 | C1 | D1 

2527 US20130126885A1 2011-11-17 A1 | B1 | B2 | B3 | C1 | D1 

2528 US20130126886A1 2011-11-18 A1 | B2 | C1 | D1 

2529 US20130126888A1 2011-11-21 A1 | B3 | C1 | D1 

2530 US20130127006A1 2011-11-18 A3 | B2 | C1 | D1 

2531 US20130127031A1 2011-11-22 A1 | A2 | B1 | B2 | B3 | B4 | D2 

2532 US20130134433A1 2007-12-14 A1 | B3 | C1 | D1 

2533 US20130134589A1 2011-11-28 A1 | A2 | B1 | B2 | B3 | B4 | C4 | D1 

2534 US20130137225A1 2011-11-30 A1 | B3 | C1 | D1 

2535 US20130140578A1 2011-12-01 A1 | B1 | B3 | C3 | E3 

2536 US20130140585A1 2013-01-28 A1 | B3 | C1 | D1 

2537 US20130140605A1 2011-12-01 A1 | B9 | C2 | D1 

2538 US20130143373A1 2013-01-30 A1 | B3 | C1 | D1 

2539 US20130143392A1 2011-12-06 A1 | B3 | C1 | D1 

2540 US20130146891A1 2013-02-04 A1 | B3 | C1 | D1 

2541 US20130147050A1 2011-12-12 A1 | B9 | C1 | D1 

2542 US20130153917A1 2011-12-14 A1 | B3 | C1 | D1 

2543 US20130153919A1 2011-12-20 A1 | B3 | B4 | C1 | D1 

2544 US20130153967A1 2011-12-20 A1 | B3 | C1 | D1 | D2 

2545 US20130161633A1 2011-12-22 A1 | B9 | C1 | D1 

2546 US20130161635A1 2011-12-22 A1 | B9 | C1 | D1 

2547 US20130161780A1 2011-12-22 A1 | B1 | B2 | B3 | B4 | C1 | D1 

2548 US20130164893A1 2011-12-22 A1 | B9 | C1 | D1 

2549 US20130168737A1 2011-12-28 A1 | B3 | C1 | D1 

2550 US20130189829A1 2012-12-14 A3 | B9 | C1 | D1 

2551 US20130214281A1 2012-02-17 A1 | B4 | C1 | D1 | E4 

2552 US20130214283A1 2013-01-25 A1 | B3 | C1 | D1 

2553 US20130221363A1 2012-02-23 A1 | B2 | B3 | C1 | C3 | D2 

2554 US20130221366A1 2012-02-28 A1 | B3 | C1 | D1 

2555 US20130221514A1 2012-02-23 A2 | B3 | C1 | D1 

2556 US20130228796A1 2012-03-02 A2 | B3 | C1 | D1 

2557 US20130229777A1 2012-03-01 A3 | B9 | C4 | D1 

2558 US20130234145A1 2012-03-06 A1 | B3 | C1 | D1 

2559 US20130234146A1 2012-03-06 A1 | B3 | C1 | D2 

2560 US20130234278A1 2012-03-07 A1 | B2 | C1 | D1 

2561 US20130240893A1 2012-03-13 A1 | B3 | C1 | D1 

2562 US20130240894A1 2012-03-13 A1 | B3 | C3 | D2 | E3 

2563 US20130240908A1 2013-04-11 A2 | B3 | C1 | D1 

2564 US20130240911A1 2013-05-09 A1 | B2 | C1 | D1 

2565 US20130240951A1 2012-03-13 A1 | B3 | C1 | D2 | D3 

2566 US20130240952A1 2012-03-13 A1 | B4 | C1 | D1 
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2567 US20130244407A1 2013-04-30 A2 | B2 | C1 | D1 

2568 US20130248884A1 2013-05-23 A2 | B3 | C1 | D1 

2569 US20130252386A1 2013-05-13 A2 | B3 | C1 | D1 

2570 US20130256694A1 2013-05-30 A1 | B3 | C1 | D1 

2571 US20130256698A1 2011-08-01 A2 | B3 | C1 | D1 | E4 

2572 US20130256699A1 2012-03-30 A2 | B3 | C1 | C3 | D2 

2573 US20130267085A1 2013-03-28 A1 | B3 | C1 | D1 

2574 US20130270572A1 2012-04-16 A1 | A2 | B3 | C1 | D1 

2575 US20130277680A1 2012-04-23 A1 | B3 | C1 | D1 

2576 US20130277688A1 2013-06-19 A2 | B2 | C1 | D1 

2577 US20130292687A1 2012-05-29 A2 | B2 | C1 | D1 

2578 US20130292694A1 2013-07-03 A1 | B3 | C1 | D1 

2579 US20130292852A1 2012-05-03 A3 | B9 | C4 | D2 | E2 

2580 US20130299840A1 2012-05-08 A1 | B2 | C1 | D1 

2581 US20130299842A1 2012-05-14 A1 | B3 | C2 | C4 | D2 

2582 US20130299848A1 2012-05-14 A1 | A2 | B9 | C4 | D1 

2583 US20130309811A1 2013-07-25 A1 | B3 | C4 | D2 

2584 US20130313561A1 2012-05-25 A1 | B9 | C1 | D1 

2585 US20130313570A1 2013-05-24 A2 | B3 | C1 | D1 

2586 US20130320349A1 2012-05-30 A1 | B9 | C1 | C2 | D1 

2587 US20130320350A1 2012-06-04 A1 | B3 | C1 | D1 

2588 US20130334649A1 2013-08-14 A2 | B3 | C1 | D1 

2589 US20130341632A1 2012-06-22 A1 | B2 | C1 | D1 

2590 US20130341678A1 2012-06-26 A1 | B9 | C1 | D1 

2591 US20130341679A1 2012-06-26 A1 | B3 | C1 | D1 

2592 US20140001478A1 2012-06-27 A1 | B9 | C1 | C2 | D1 

2593 US20140001491A1 2013-09-06 A2 | B9 | C1 | D1 

2594 US20140008658A1 2012-07-03 A1 | A2 | B3 | C1 | C5 | D2 | E4 

2595 US20140014966A1 2012-07-13 A1 | B9 | C1 | D1 

2596 US20140021484A1 2012-07-19 A2 | B9 | C2 | D1 

2597 US20140027781A1 2012-07-26 A2 | B3 | C1 | D1 

2598 US20140034965A1 2013-03-08 A2 | B1 | B2 | B3 | B4 | B8 | C1 | D2 | E4 

2599 US20140042448A1 2012-08-13 A1 | B3 | C1 | D1 

2600 US20140042459A1 2013-02-05 A2 | B2 | C1 | D2 

2601 US20140048902A1 2012-08-14 A1 | B2 | C1 | D1 

2602 US20140048903A1 2012-08-15 A1 | B3 | C1 | D1 

2603 US20140051236A1 2013-10-24 A1 | B2 | C1 | D1 

2604 US20140054585A1 2013-08-22 A1 | B3 | C1 | E3 

2605 US20140054603A1 2013-08-22 A1 | B3 | C1 | E3 

2606 US20140061647A1 2012-09-04 A1 | A2 | B1 | B3 | C1 | C3 | D1 | D2 

2607 US20140061659A1 2012-09-05 A1 | B3 | C1 | E3 
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2608 US20140061669A1 2012-09-04 A1 | A2 | C4 | D1 | E2 

2609 US20140061733A1 2012-08-29 A2 | B2 | B3 | B4 | C1 | D1 

2610 US20140077224A1 2012-09-14 A1 | B4 | C1 | D1 | E1 

2611 US20140077227A1 2013-09-16 A2 | B3 | C1 | D1 

2612 US20140087541A1 2012-09-27 A1 | B1 | B3 | B4 | B8 | C2 | D1 

2613 US20140087550A1 2013-11-21 A1 | B3 | C2 | E3 

2614 US20140106548A1 2013-12-19 A1 | B3 | C1 | D1 

2615 US20140110721A1 2013-12-12 A1 | B3 | C1 | D2 

2616 US20140124792A1 2012-11-05 A1 | B3 | C1 | D2 

2617 US20140131738A1 2014-01-17 A2 | B2 | C1 | E3 

2618 US20140131775A1 2012-11-13 A1 | B3 | C1 | E3 

2619 US20140134817A1 2014-01-16 A2 | B3 | C1 | E3 

2620 US20140138697A1 2012-11-16 A1 | B2 | C1 | D1 

2621 US20140138698A1 2012-11-16 A1 | B2 | B6 | C1 | D1 

2622 US20140138705A1 2012-11-20 A2 | B2 | C1 | D1 

2623 US20140145206A1 2012-11-26 A2 | B3 | B4 | C1 | D1 

2624 US20140145289A1 2012-11-27 A3 | B2 | C1 | D1 

2625 US20140151717A1 2012-12-04 A2 | B9 | C1 | C5 | D1 | D2 

2626 US20140151841A1 2013-12-02 A2 | B3 | C1 | E3 

2627 US20140162416A1 2013-07-01 A1 | B3 | C1 | D1 

2628 US20140170819A1 2014-02-20 A1 | B3 | C1 | D1 

2629 US20140175450A1 2012-12-20 A1 | B3 | C1 | E3 

2630 US20140183552A1 2012-12-28 A2 | B2 | C1 | D1 

2631 US20140183645A1 2012-12-28 A2 | B2 | B3 | C1 | D1 

2632 US20140197523A1 2013-01-16 A1 | A2 | B1 | B2 | B3 | B4 | C4 | D1 | E2 

2633 US20140197527A1 2013-01-16 A1 | A2 | B1 | B2 | B3 | B4 | C4 | D1 

2634 US20140197552A1 2013-01-16 A1 | A2 | B1 | B2 | B3 | B4 | C4 | D1 | E2 

2635 US20140203349A1 2013-12-23 A2 | B2 | C1 | D1 

2636 US20140203355A1 2014-03-24 A3 | B3 | C1 | D1 

2637 US20140206179A1 2014-03-20 A1 | B9 | C1 | D1 

2638 US20140217416A1 2014-02-07 A1 | B3 | C1 | D1 

2639 US20140217596A1 2013-02-05 A1 | A2 | B1 | B3 | C3 | C4 | D2 

2640 US20140220296A1 2013-10-18 A2 | B9 | C2 | D1 

2641 US20140225124A1 2013-02-11 A1 | A2 | B3 | C3 | C4 | D2 

2642 US20140227836A1 2014-04-22 A1 | B3 | C1 | D1 

2643 US20140235030A1 2014-04-29 A1 | B3 | C1 | D1 

2644 US20140239309A1 2013-02-28 A1 | B3 | C1 | D2 

2645 US20140239346A1 2013-02-26 A1 | A3 | B2 | B3 | C1 | D1 

2646 US20140239466A1 2013-02-28 A1 | B1 | B3 | C4 | D1 

2647 US20140242759A1 2014-05-12 A1 | B9 | C1 | E4 

2648 US20140246699A1 2013-03-01 A1 | B3 | C1 | D1 
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2649 US20140246700A1 2014-05-12 A1 | B3 | C1 | D1 

2650 US20140246760A1 2013-03-01 A1 | A3 | B3 | C1 | D1 

2651 US20140246790A1 2013-03-04 A1 | B3 | C1 | D1 

2652 US20140264373A1 2014-05-29 A1 | B3 | C1 | E3 

2653 US20140264376A1 2013-03-15 A2 | A3 | B1 | B2 | B3 | B4 | C1 | C3 | D1 

2654 US20140264381A1 2014-03-04 A3 | B9 | C1 | D1 

2655 US20140264453A1 2014-02-18 A1 | A3 | B3 | C1 | D1 

2656 US20140264714A1 2014-03-13 A3 | B9 | C1 | D1 

2657 US20140266324A1 2013-03-15 A1 | B3 | C1 | C3 | D1 | D2 

2658 US20140266403A1 2013-03-15 A2 | B2 | C1 | D1 

2659 US20140273417A1 2014-05-28 A1 | B2 | C1 | D1 

2660 US20140284609A1 2013-03-25 A1 | B9 | C5 | D3 

2661 US20140299890A1 2014-05-01 A2 | B2 | C1 | D2 

2662 US20140306239A1 2014-06-26 A2 | B9 | C1 | E3 

2663 US20140319532A1 2013-04-29 A1 | B3 | C1 | D1 

2664 US20140327010A1 2013-05-03 A1 | B2 | B3 | C1 | C3 | D1 

2665 US20140327016A1 2014-07-23 A1 | B2 | C1 | D1 

2666 US20140335666A1 2014-05-08 A1 | B3 | C1 | D1 

2667 US20140346522A1 2013-05-23 A1 | B3 | C4 | D2 

2668 US20140346527A1 2014-08-07 A1 | B9 | C1 | E3 

2669 US20140346637A1 2013-05-21 A1 | A2 | B3 | C4 | D1 | D2 

2670 US20140353667A1 2013-05-31 A2 | B2 | B3 | C1 | C2 | D1 | D3 

2671 US20140361341A1 2013-06-09 A1 | B3 | C1 | D1 

2672 US20140361343A1 2013-09-12 A1 | B3 | C1 | E3 

2673 US20140363959A1 2014-06-18 A2 | B2 | C1 | D1 

2674 US20140367700A1 2013-06-18 A1 | A2 | B2 | B3 | C3 | D1 

2675 US20140374765A1 2013-06-19 A1 | B3 | C1 | D2 

2676 US20140374766A1 2013-06-20 A1 | B2 | B3 | C1 | D1 

2677 US20140374769A1 2014-09-08 A1 | B2 | C1 | D1 

2678 US20140374773A1 2013-06-25 A2 | B3 | C1 | D1 

2679 US20150014696A1 2013-07-09 A1 | B4 | C1 | D1 | E2 

2680 US20150014701A1 2014-07-15 A1 | B3 | C1 | D1 

2681 US20150014704A1 2013-07-11 A1 | A2 | B1 | C1 | D1 

2682 US20150014706A1 2014-07-15 A1 | B3 | C1 | D1 

2683 US20150021619A1 2014-07-16 A1 | B3 | C1 | D1 

2684 US20150024550A1 2013-07-22 A1 | A2 | A3 | B1 | B3 | B8 | C1 | C2 | D1 

2685 US20150028350A1 2014-05-19 A2 | B2 | C1 | D1 

2686 US20150028351A1 2014-06-05 A2 | B2 | C1 | D1 

2687 US20150028353A1 2014-07-28 A2 | B2 | C1 | D1 

2688 US20150028408A1 2013-07-25 A1 | A2 | B9 | C1 | D1 

2689 US20150034969A1 2013-08-01 A3 | B9 | C1 | D1 
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2690 US20150037965A1 2014-10-15 A1 | B3 | C1 | D1 

2691 US20150041820A1 2013-08-12 A1 | B3 | C1 | D1 

2692 US20150041984A1 2013-08-09 A1 | A2 | A3 | B3 | C3 | C4 | D1 

2693 US20150050817A1 2014-10-30 A3 | B3 | C1 | E3 

2694 US20150060861A1 2013-09-03 A1 | B3 | C1 | D1 

2695 US20150060873A1 2013-09-03 A1 | B3 | C1 | D1 

2696 US20150069411A1 2013-09-11 A2 | B3 | B9 | C1 | C2 | D1 

2697 US20150069417A1 2014-11-17 A2 | B3 | C1 | D1 

2698 US20150076510A1 2014-11-12 A3 | B9 | C1 | D1 

2699 US20150076522A1 2014-09-29 A2 | B2 | C1 | D1 

2700 US20150084062A1 2014-04-17 A2 | B3 | B4 | C1 | D1 | E2 

2701 US20150084063A1 2014-04-17 A1 | B3 | C1 | D1 

2702 US20150084066A1 2014-08-11 A2 | B2 | B3 | C1 | D1 

2703 US20150090180A1 2013-09-27 A1 | B9 | C2 | D1 | E4 

2704 US20150102387A1 2013-10-15 A1 | B3 | C1 | D1 

2705 US20150104912A1 2014-10-17 A1 | B3 | C1 | D1 

2706 US20150115326A1 2013-10-31 A3 | B2 | C1 | D1 

2707 US20150123143A1 2015-01-14 A1 | B3 | C1 | D1 

2708 US20150123145A1 2013-11-04 A1 | A2 | B1 | B3 | B4 | B8 | C1 | D1 | E2 

2709 US20150137134A1 2013-11-18 A1 | B3 | C2 | D2 

2710 US20150137179A1 2013-11-19 A1 | B3 | C1 | D1 

2711 US20150160285A1 2014-11-19 A1 | B3 | C1 | D1 

2712 US20150162325A1 2015-02-12 A2 | B2 | C1 | D1 

2713 US20150171172A1 2015-02-05 A1 | B9 | C1 | D1 

2714 US20150179643A1 2013-12-23 A1 | B3 | C1 | C4 | D1 

2715 US20150179733A1 2015-01-12 A1 | B2 | C1 | E3 

2716 US20150179794A1 2014-06-25 A2 | B3 | C1 | D1 

2717 US20150188521A1 2014-12-22 A1 | B9 | C4 | E3 

2718 US20150194513A1 2014-01-09 A1 | B3 | C1 | D1 

2719 US20150194514A1 2015-03-09 A1 | B3 | C1 | D1 

2720 US20150200268A1 2015-01-21 A1 | B2 | C1 | D1 

2721 US20150206768A1 2014-12-05 A1 | B3 | C3 | D2 

2722 US20150214327A1 2015-04-09 A1 | B2 | C1 | D2 

2723 US20150228729A1 2015-02-26 A1 | B2 | C1 | D1 

2724 US20150236008A1 2014-02-14 A1 | B4 | C1 | C3 | D2 

2725 US20150236103A1 2015-05-05 A1 | B3 | C1 | D1 

2726 US20150243775A1 2015-05-11 A1 | B3 | C1 | D1 

2727 US20150255362A1 2014-03-07 A1 | A2 | B1 | B2 | B3 | B4 | C4 | D1 

2728 US20150263100A1 2014-03-17 A1 | B3 | B4 | C3 | D1 | D2 

2729 US20150263116A1 2014-03-14 A1 | B3 | C1 | D1 

2730 US20150295023A1 2015-06-25 A2 | B2 | C1 | D1 
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2731 US20150295075A1 2015-06-26 A1 | B3 | C1 | D1 

2732 US20150303128A1 2014-04-16 A1 | B9 | C3 | D2 

2733 US20150303290A1 2015-04-06 A1 | B3 | C1 | D1 

2734 US20150318373A1 2015-07-10 A1 | B2 | C1 | D1 

2735 US20150333135A1 2015-07-29 A1 | B3 | C1 | D1 

2736 US20150348885A1 2014-05-28 A1 | B9 | C4 | D1 | D2 

2737 US20150348886A1 2014-05-28 A3 | B3 | C4 | D1 | D2 

2738 US20150349187A1 2014-05-27 A1 | B3 | B5 | C1 | D1 

2739 US20150357182A1 2015-08-20 A3 | B9 | C1 | D1 

2740 US20150357405A1 2015-06-01 A2 | B9 | C1 | D1 

2741 US20150357458A1 2015-08-14 A1 | B3 | C1 | D1 

2742 US20150357482A1 2015-08-18 A2 | B2 | C1 | D1 

2743 US20150364669A1 2015-06-17 A1 | B3 | C1 | D1 

2744 US20150372096A1 2014-06-20 A1 | B3 | C1 | D1 

2745 US20160005687A1 2014-07-07 A1 | B1 | B3 | C3 | C4 | D1 | D2 

2746 US20160005823A1 2015-09-16 A1 | B3 | C1 | D1 

2747 US20160035836A1 2015-03-27 A2 | B1 | C1 | D1 

2748 US20160043178A1 2014-08-05 A1 | B2 | B3 | C1 | D1 | E4 

2749 US20160043198A1 2015-10-26 A1 | B2 | C1 | D1 

2750 US20160043218A1 2014-08-05 A1 | A3 | B2 | B3 | C1 | D1 

2751 US20160043219A1 2014-08-05 A1 | A3 | B2 | B3 | C1 | D1 

2752 US20160049786A1 2015-08-14 A1 | B3 | C3 | D1 

2753 US20160056151A1 2015-08-20 A1 | B3 | C3 | D1 

2754 US20160056266A1 2015-10-19 A2 | B3 | C1 | D1 

2755 US20160064475A1 2014-09-03 A2 | B2 | C1 | E3 

2756 US20160071967A1 2014-09-05 A1 | B3 | C1 | C2 | D1 

2757 US20160079233A1 2014-09-15 A1 | A2 | B3 | B4 | C3 | D2 

2758 US20160079785A1 2015-03-24 A1 | B2 | B4 | C1 | C3 | D1 

2759 US20160086878A1 2014-09-23 A3 | B9 | C3 | C4 | D1 | E2 

2760 US20160087089A1 2014-09-18 A1 | B3 | C1 | C3 | D1 

2761 US20160087090A1 2014-09-23 A1 | B3 | C1 | D1 

2762 US20160093733A1 2015-12-09 A2 | B3 | C1 | D1 

2763 US20160093748A1 2014-09-26 A2 | B2 | C1 | D1 

2764 US20160104792A1 2015-12-11 A2 | B3 | C1 | D1 

2765 US20160111355A1 2014-10-16 A3 | B9 | C4 | D3 

2766 US20160111533A1 2015-12-14 A2 | B3 | C1 | D1 

2767 US20160126306A1 2015-02-13 A2 | B9 | C1 | D1 

2768 US20160126308A1 2015-11-02 A2 | B4 | C1 | D1 

2769 US20160126330A1 2014-11-03 A1 | B3 | C1 | D1 

2770 US20160141354A1 2014-11-13 A1 | A3 | B3 | C1 | D2 

2771 US20160149022A1 2014-11-20 A1 | B3 | C1 | D1 
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2772 US20160172279A1 2015-11-11 A1 | B1 | B3 | B8 | C4 | D1 | E2 

2773 US20160172283A1 2015-10-23 A1 | B1 | B3 | B8 | C1 | C3 | D1 

2774 US20160172465A1 2016-02-19 A3 | B3 | C1 | D1 

2775 US20160172468A1 2014-12-11 A2 | B1 | B3 | B8 | C1 | D1 | D3 

2776 US20160181240A1 2014-12-17 A2 | B2 | B4 | C1 | D1 

2777 US20160181356A1 2016-01-05 A2 | B2 | C1 | D1 

2778 US20160190296A1 2015-09-14 A1 | B3 | C1 | D1 

2779 US20160197201A1 2015-01-02 A3 | B9 | C1 | E3 

2780 US20160204074A1 2015-01-14 A1 | B3 | C1 | D1 

2781 US20160204222A1 2016-03-25 A1 | B3 | C1 | D1 

2782 US20160211360A1 2016-03-31 A1 | B3 | C1 | D1 

2783 US20160211387A1 2016-03-28 A3 | B9 | C1 | D1 

2784 US20160218202A1 2016-04-05 A1 | B3 | C1 | D1 

2785 US20160218205A1 2016-04-01 A1 | B3 | C1 | D1 

2786 US20160225864A1 2015-02-04 A1 | A3 | B3 | C1 | D1 

2787 US20160233324A1 2016-02-04 A1 | B3 | C1 | D1 

2788 US20160240645A1 2015-02-12 A1 | B3 | C1 | D1 

2789 US20160254808A1 2015-02-27 A2 | B9 | C3 | D1 

2790 US20160268185A1 2016-03-09 A1 | B9 | C4 | D1 

2791 US20160268190A1 2016-03-09 A1 | B9 | C4 | D1 

2792 US20160284871A1 2016-03-24 A2 | B2 | C1 | D1 | D2 

2793 US20160301408A1 2016-04-06 A1 | B3 | C3 | D1 

2794 US20160307826A1 2016-06-30 A1 | B3 | C4 | D1 

2795 US20160307998A1 2016-06-22 A1 | B3 | C1 | D1 

2796 US20160315203A1 2016-04-02 A2 | B3 | C1 | D1 

2797 US20160343801A1 2016-02-25 A1 | B3 | C1 | D1 

2798 US20160343809A1 2015-05-22 A1 | A3 | B3 | C1 | D1 

2799 US20160343823A1 2016-05-18 A2 | B3 | C1 | D1 

2800 US20160380059A1 2015-06-26 A2 | B1 | B3 | C1 | D3 

2801 US20160380090A1 2016-03-23 A1 | B3 | C1 | D1 

2802 US20160380093A1 2016-09-09 A1 | B2 | C1 | D1 

2803 US20170018638A1 2015-09-01 A1 | A3 | B3 | C1 | D1 

2804 US20170025530A1 2016-02-29 A2 | B3 | C1 | E3 

2805 US20170033210A1 2015-07-31 A1 | B3 | C1 | C2 | D2 | E4 

2806 US20170040312A1 2015-08-04 A1 | A2 | B2 | B3 | C1 | D2 | D3 

2807 US20170047396A1 2016-10-31 A3 | B3 | C1 | D1 

2808 US20170069484A1 2015-09-08 A1 | B3 | C1 | D1 

2809 US20170069500A1 2015-09-08 A1 | B3 | C1 | D1 

2810 US20170069742A1 2015-09-08 A1 | B3 | C1 | D1 

2811 US20170117376A1 2017-01-04 A1 | B3 | C1 | D1 

2812 US20170125362A1 2015-10-30 A1 | B3 | C4 | D1 
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2813 US20170125394A1 2016-10-25 A3 | B2 | C4 | D1 

2814 US20170125562A1 2015-11-02 A1 | B3 | C1 | C3 | D1 

2815 US20170133221A1 2017-01-24 A1 | B3 | C1 | E3 

2816 US20170133503A1 2017-01-23 A3 | B9 | C1 | D1 

2817 US20170141208A1 2016-05-19 A1 | B3 | C1 | D1 

2818 US20170141218A1 2016-05-17 A1 | A2 | B3 | C1 | D1 

2819 US20170148906A1 2016-05-19 A1 | A2 | B3 | C1 | D1 

2820 US20170148908A1 2017-02-03 A1 | B2 | C1 | D1 

2821 US20170162665A1 2017-02-23 A2 | B2 | C1 | D1 

2822 US20170179238A1 2015-12-18 A3 | B3 | C1 | D1 

2823 US20170186859A1 2015-12-28 A1 | B3 | C2 | D1 

2824 US20170194472A1 2017-03-23 A1 | B3 | C1 | D1 

2825 US20170207318A1 2017-01-19 A2 | B2 | C1 | D1 

2826 US20170221798A1 2017-04-17 A1 | B3 | C4 | D1 

2827 US20170236929A1 2017-05-04 A1 | B3 | C1 | D1 

2828 US20170250275A1 2017-05-16 A2 | B3 | C1 | D1 

2829 US20170263440A1 2016-03-10 A3 | B9 | C1 | D1 | D3 

2830 US20170278961A1 2016-03-28 A1 | B3 | C1 | D1 

2831 US20170288027A1 2017-06-19 A3 | B2 | C1 | E3 

2832 US20170294434A1 2016-10-25 A2 | B3 | C1 | D1 

2833 US20170294531A1 2017-06-19 A1 | B9 | C1 | D1 

2834 US20170301613A1 2016-04-19 A1 | A2 | B1 | B3 | B4 | B8 | C3 | C4 | D1 

2835 US20170301798A1 2016-07-29 A1 | B2 | C1 | D1 

2836 US20170301799A1 2016-07-29 A1 | B2 | C1 | D1 

2837 US20170301800A1 2017-06-29 A1 | B2 | C1 | D1 

2838 US20170310323A1 2017-07-11 A3 | B3 | C3 | E3 

2839 US20170317202A1 2017-07-17 A1 | B3 | C1 | D1 

2840 US20170330940A1 2017-05-07 A1 | B9 | C1 | C2 | D2 

2841 US20170330950A1 2017-05-16 A1 | B3 | C1 | D1 

2842 US20170338316A1 2017-08-07 A1 | B3 | C1 | D1 

2843 US20170345889A1 2017-08-15 A2 | B2 | C1 | D1 

2844 US20170345890A1 2016-05-26 A2 | B1 | B2 | B3 | B8 | C1 | D1 

2845 US20170345905A1 2016-05-24 A3 | B9 | C1 | D1 

2846 US20170352754A1 2017-05-31 A1 | B9 | C1 | D1 

2847 US20170358670A1 2017-06-08 A1 | B3 | C1 | D1 

2848 US20170373178A1 2017-02-03 A2 | B3 | C1 | C3 | D1 

2849 US20170373179A1 2017-06-22 A1 | B3 | C1 | D1 

2850 US20180006125A1 2017-09-01 A2 | B4 | C1 | D1 

2851 US20180012770A1 2017-09-22 A1 | B3 | C1 | D1 

2852 US20180019309A1 2017-07-17 A2 | B3 | C1 | D1 

2853 US20180026126A1 2017-09-09 A1 | B3 | C1 | D1 
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2854 US20180026132A1 2017-10-02 A2 | B3 | C1 | D1 

2855 US20180026144A1 2017-07-24 A3 | B9 | C1 | D1 

2856 US20180040698A1 2017-08-01 A2 | B3 | C1 | D1 

2857 US20180047656A1 2016-08-10 A1 | B1 | B3 | C1 | C4 | D1 | E2 

2858 US20180047844A1 2017-10-25 A2 | B3 | C1 | D1 

2859 US20180122928A1 2017-09-25 A1 | B3 | C1 | D1 

2860 US20180122933A1 2017-12-18 A2 | B3 | C1 | D1 

2861 US20180145163A1 2016-11-23 A1 | B3 | C2 | D1 | E4 

2862 US20180145165A1 2016-11-18 A1 | B2 | B3 | B4 

2863 US20180151377A1 2018-01-29 A1 | B3 | C1 | D1 

2864 US20180166530A1 2016-12-08 A2 | B1 | B2 | B3 | B4 | B8 | C1 | D1 

2865 US20180204761A1 2018-03-13 A2 | B2 | C1 | D1 

2866 US20180204915A1 2017-01-19 A3 | B9 | C1 | D1 

2867 US20180248048A1 2018-02-27 A1 | B2 | C1 | D1 

2868 US20180269302A1 2018-05-17 A1 | B3 | C1 | D1 

2869 US20180286964A1 2018-03-26 A1 | B2 | B6 | C1 | D1 

2870 US20180286972A1 2017-02-13 A1 | B3 | C1 | D1 

2871 US20180308771A1 2018-04-24 A1 | B3 | C1 | D1 

2872 US20180323189A1 2018-06-28 A2 | B3 | C1 | D1 

2873 US20180323315A1 2018-06-26 A1 | B2 | C1 | D1 

2874 US20180337242A1 2017-08-24 A1 | B3 | C1 | D1 

2875 US20180342576A1 2018-07-16 A2 | B2 | C1 | D1 

2876 US20180342598A1 2017-10-23 A1 | B3 | C1 | D1 

2877 US20180358449A1 2017-06-12 A2 | B3 | C1 | D1 

2878 US20180366569A1 2018-06-12 A2 | B3 | C1 | D1 

2879 US20180374941A1 2017-06-21 A1 | B9 | C1 | D1 | D3 | E4 

2880 US20180374943A1 2017-06-21 A1 | B3 | C1 | C3 | D2 

2881 US20190013416A1 2017-07-06 A2 | B2 | C1 | D1 

2882 US20190027597A1 2018-09-20 A2 | B3 | C1 | E3 

2883 US20190068181A1 2017-08-22 A1 | B3 | C3 | D2 | D3 

2884 US20190081039A1 2017-09-14 A1 | B3 | C1 | D1 

2885 US20190081137A1 2017-09-13 A1 | B3 | C1 | D1 

2886 US20190081141A1 2018-05-24 A1 | B3 | C1 | D1 

2887 US20190115462A1 2017-10-17 A3 | B3 | C1 | D1 

2888 US20190131449A1 2018-12-14 A2 | B3 | C1 | D1 

2889 US20190140047A1 2018-11-05 A2 | B3 | C1 | D1 

2890 US20190140110A1 2018-11-01 A1 | B3 | C1 | D1 

2891 US20190157440A1 2018-12-31 A1 | B3 | C1 | D1 

2892 US20190172709A1 2018-12-03 A1 | B9 | C2 | D1 | E4 

2893 US20190198623A1 2017-12-22 A1 | B3 | C1 | D1 | E4 

2894 US20190198656A1 2017-12-21 A2 | B3 | C1 | D1 
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2895 US20190198659A1 2017-12-21 A2 | B3 | C1 | D1 

2896 US20190214330A1 2018-10-19 A1 | B3 | C1 | D1 

2897 US20190245046A1 2019-04-17 A1 | B3 | C1 | D1 

2898 US20190252186A1 2019-02-08 A1 | B3 | C2 | D1 

2899 US20190259866A1 2018-02-21 A1 | B3 | C1 | C3 | D1 

2900 US20190267456A1 2018-02-27 A1 | B3 | C1 | C3 | D1 

2901 US20190280093A1 2018-03-06 A1 | B3 | C1 | C3 | D2 

2902 US20190305123A1 2019-02-27 A1 | B3 | C1 | C3 | D2 | D3 

2903 US20190326280A1 2018-04-23 A1 | B3 | C3 | D2 

2904 US20190326426A1 2019-04-23 A1 | B3 | C1 | D1 

2905 US20190334015A1 2019-07-11 A1 | B2 | C1 | D1 

2906 US20190371931A1 2019-08-12 A2 | B3 | C1 | D1 

2907 US20190386124A1 2019-06-11 A2 | B3 | C1 | D1 

2908 US20200006322A1 2018-06-29 A1 | A2 | B2 | B3 | C1 | D1 

2909 US20200007091A1 2019-06-22 A1 | B3 | C1 | D1 

2910 US20200027953A1 2019-05-14 A2 | B2 | C1 | D1 

2911 US20200044031A1 2018-08-02 A2 | B9 | C1 | C4 | D1 

2912 US20200044032A1 2018-08-03 A1 | B3 | C3 | D2 

2913 US20200058639A1 2019-10-25 A1 | B3 | C1 | D1 

2914 US20200091291A1 2019-11-19 A1 | B3 | C1 | D1 

2915 US20200105904A1 2019-12-02 A1 | B3 | C1 | D1 

2916 US20200111904A1 2019-12-05 A2 | B3 | C1 | D1 

2917 US20200119158A1 2018-10-16 A2 | B2 | C1 | D1 

2918 US20200144997A1 2019-12-23 A3 | B3 | C1 | D1 

2919 US20200152456A1 2020-01-14 A1 | B9 | C1 | D1 

2920 US20200152806A1 2020-01-10 A2 | B2 | C1 | D1 

2921 US20200161437A1 2018-11-16 A2 | B1 | B2 | B3 | B4 | C1 | D1 | D2 

2922 US20200194579A1 2019-12-06 A1 | B2 | B3 | C1 | D1 

2923 US20200194584A1 2020-02-26 A2 | B3 | C1 | D1 

2924 US20200251563A1 2020-04-20 A1 | B2 | C1 | D1 

2925 US20200259022A1 2019-07-16 A2 | B2 | C1 | D1 

2926 US20200259489A1 2019-11-23 A3 | B3 | C3 | D1 

2927 US20200295139A1 2019-03-13 A2 | B3 | C1 | D1 

2928 US20200303536A1 2019-03-21 A1 | B3 | C1 | D1 

2929 US20200312967A1 2019-03-27 A2 | B2 | C1 | D1 

2930 US20200321477A1 2019-07-30 A2 | B2 | C1 | D1 

2931 US20200321478A1 2019-09-30 A2 | B2 | C1 | D1 

2932 US20200350427A1 2020-07-21 A1 | B3 | B4 | C1 | D1 | D2 

2933 US20200357906A1 2019-05-07 A1 | B3 | B4 | C1 | C3 | D1 

2934 US20200365708A1 2019-05-16 A1 | B1 | B3 | B8 | C1 | D1 

2935 US20200365721A1 2020-07-24 A2 | B3 | C1 | D1 
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2936 US20200367354A1 2020-05-12 A1 | B3 | C3 | D2 

2937 US20200373423A1 2020-08-14 A1 | B3 | C1 | D1 

2938 US20200395475A1 2019-08-29 A1 | B3 | C1 | D1 

2939 US20210013309A1 2020-06-04 A2 | B2 | B4 | C1 | C3 | D2 

2940 US20210013317A1 2020-09-29 A1 | B2 | B3 | C1 | D1 

2941 US20210036165A1 2020-08-01 A2 | B2 | C1 | D1 

2942 US20210050420A1 2019-10-29 A2 | B3 | C1 | D1 | D2 

2943 US20210083660A1 2019-09-12 A1 | B3 | B4 | B7 | C3 | D2 

2944 US20210091061A1 2020-09-14 A1 | A2 | B3 | C1 | D2 

2945 US20210091177A1 2020-12-10 A2 | B2 | C1 | D1 

2946 US20210091219A1 2020-09-21 A1 | B3 | C1 | D1 

2947 US20210098579A1 2020-12-10 A2 | B2 | C1 | D1 

2948 US20210104603A1 2020-09-24 A1 | B3 | C1 | D1 | E3 

2949 US20210111278A1 2020-12-21 A1 | B3 | C1 | D1 

2950 US20210118986A1 2020-12-04 A2 | B3 | C1 | D1 

2951 US20210119042A1 2020-12-29 A2 | B3 | C1 | D1 

2952 US20210134997A1 2019-11-06 A2 | B3 | C1 | D1 

2953 US20210134998A1 2020-01-14 A2 | B3 | C1 | D1 

2954 US20210159316A1 2021-02-01 A2 | B3 | C1 | D1 

2955 US20210234028A1 2020-01-28 A1 | B2 | B3 | C1 | D1 

2956 US20210273044A1 2021-04-28 A2 | B3 | C1 | D1 

2957 US20210296510A1 2021-03-19 A1 | A3 | B2 | C1 | D1 | D2 

2958 US20210305237A1 2021-06-10 A2 | B2 | B3 | C2 | D2 

2959 US20210335778A1 2020-04-28 A1 | B2 | B3 | B4 | C3 | D1 | D2 

2960 US20210336021A1 2020-04-22 A2 | B3 | C1 | D1 

2961 US20210336616A1 2021-06-16 A3 | B9 | C3 | D1 

2962 US20210343835A1 2021-07-14 A2 | B2 | C1 | D1 

2963 US20210351113A1 2020-05-07 A1 | A2 | B1 | B3 | B8 | C4 | D1 | E2 

2964 US20210359092A1 2020-05-14 A1 | B3 | C3 | D2 | D3 

2965 US20210367029A1 2021-07-09 A2 | B9 | C3 | D1 

2966 US20210384344A1 2020-06-04 A2 | B3 | C1 | D1 

2967 US20220013639A1 2021-03-04 A2 | B3 | C1 | D1 

2968 US20220013650A1 2020-07-07 A2 | B3 | C1 | D1 
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