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5ƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘŜ CƛǊǎǘ .ŀǘǘƭŜΥ 
9t/ CƛƭŜǎ {ǳƛǘ ŀƎŀƛƴǎǘ LƴƴƻǎŎƛŜƴŎŜ ƛƴ ǘƘŜ ¦Φ{Φ

Wǳƭȅ нлΣ нлно



²IhΥ EPC
-versus-
Innoscience (Zhuhai) Technology Company, LTD, 
Innoscience, Inc., and Innoscience America, Inc. 

WHAT: 4 EPC patents directed to e-HEMT technology 
2 Innoscience Product Lines (650 and 100v)

WHERE: 1) U.S. International Trade Commission; and
2) U.S. District Court, Central District of California

WHEN: May 2023

STATUS: Litigations Pending

EPC Files Two Patent Suits Against Innoscience

н



Outline

мΦLƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ ǇƻǿŜǊ Dŀb ƳŀǊƪŜǘ ŀƴŘ ǇƭŀȅŜǊǎ 
нΦ9t/Ωǎ L¢/ !Ŏǘƛƻƴ
ŀΦ!ƴŀƭȅǎƛǎ ƻŦ /ƻƳǇƭŀƛƴǘ ϧ 9ǾƛŘŜƴŎŜ ƻŦ LƴŦǊƛƴƎŜƳŜƴǘ
ōΦ.ŀƭŀƴŎŜŘ 5ƛǎŎǳǎǎƛƻƴ ƻŦ tƻǘŜƴǘƛŀƭ tŀǘƘǎ ǘƻ ±ƛŎǘƻǊȅκ5ŜŦŜŀǘ

оΦLƴƴƻǎŎƛŜƴŎŜΩǎ ƛƴƛǘƛŀƭ ǊŜǎǇƻƴǎŜ
ŀΦ!ƴŀƭȅǎƛǎ ƻŦ ƛǘǎ ŦƛǊǎǘ ǇǊŜǎǎ ǊŜƭŜŀǎŜ

пΦ²ǊŀǇπ¦ǇΥ ¢ƘŜ Dŀb tŀǘŜƴǘ aƛƴŜŦƛŜƭŘ

о



¦Φ{Φ Dŀb {ŜƳƛŎƻƴŘǳŎǘƻǊ 5ŜǾƛŎŜǎ aŀǊƪŜǘ

п

ƘǘǘǇǎΥκκǿǿǿΦƎǊŀƴŘǾƛŜǿǊŜǎŜŀǊŎƘΦŎƻƳκƛƴŘǳǎǘǊȅπŀƴŀƭȅǎƛǎκƎŀƴπƎŀƭƭƛǳƳπƴƛǘǊƛŘŜπǎŜƳƛŎƻƴŘǳŎǘƻǊπŘŜǾƛŎŜǎπƳŀǊƪŜǘ

https://www.grandviewresearch.com/industry-analysis/gan-gallium-nitride-semiconductor-devices-market


GaN Power Devices: Long-Term Evolution

р
Power GaN report, Yole intelligence 2023



Dŀbπƻƴπ{ƛƭƛŎƻƴ tŀǘŜƴǘ [ŀƴŘǎŎŀǇŜΣ нлму

с

ƘǘǘǇǎΥκκǿǿǿΦŜǾŜǊȅǘƘƛƴƎǊŦΦŎƻƳκǊŜǎŜŀǊŎƘπǊŜǇƻǊǘǎκŘŜǘŀƛƭǎκссπƎŀƴπƻƴπǎƛƭƛŎƻƴπǇŀǘŜƴǘπƭŀƴŘǎŎŀǇŜ

https://www.everythingrf.com/research-reports/details/66-gan-on-silicon-patent-landscape


Dŀb [95 tŀǘŜƴǘ [ƛǘƛƎŀǘƛƻƴ ϧ /Ǌƻǎǎ [ƛŎŜƴǎƛƴƎΣ ŎƛǊŎŀΦ нлмт

т
Evangeline H., Can Chinese LED Makers Change Rules of Patent Market in the Post Oligopoly Era?, LEDinside, July 24, 2017



Dƭƻōŀƭ tƻǿŜǊ Dŀb {ǳǇǇƭȅ /ƘŀƛƴΣ нлнн

8
tƻǿŜǊ Dŀb ŘŜǾƛŎŜ ƳŀǊƪŜǘ ƎǊƻǿƛƴƎ ŀǘ рф҈ /!Dw ǘƻ Ϸнōƴ ƛƴ нлнтΣ {ŜƳƛŎƻƴŘǳŎǘƻǊ ¢ƻŘŀȅΣ WǳƴŜ моΣ нлнн 



tŀǘŜƴǘ [ŀƴŘǎŎŀǇŜΥ 9πƳƻŘŜ Dŀb I9a¢

ф

9πƳƻŘŜ 
Dŀb 
ǇŀǘŜƴǘǎ

wŜŎŜǎǎŜŘ ƎŀǘŜ P-doped (Al)GaN 
under gate

Lƻƴ ƛƳǇƭŀƴǘŀǘƛƻƴ 
ǳƴŘŜǊ ƎŀǘŜ

MIS-HEMT 
MOS-HEMT

YƴƻǿƳŀŘŜ ϭ нлмф

tƻǿŜǊ Dŀb tŀǘŜƴǘ [ŀƴŘǎŎŀǇŜ !ƴŀƭȅǎƛǎΣ YƴƻǿƳŀŘŜΣ bƻǾΦ нлмф όŀƴƴƻǘŀǘŜŘύ



мл

9ŦŦƛŎƛŜƴǘ tƻǿŜǊ /ƻƴǾŜǊǎƛƻƴΥ .ŀŎƪƎǊƻǳƴŘ

¢ƘŜ CƻǳƴŘƛƴƎ ƻŦ 9t/

9t/ ǿŀǎ ŦƻǳƴŘŜŘ ƛƴ bƻǾŜƳōŜǊ нллт ōȅ ǘƘǊŜŜ ŜƴƎƛƴŜŜǊǎΣ ǿƛǘƘ ŀ ŎƻƳōƛƴŜŘ сл ȅŜŀǊǎ ƻŦ ŜȄǇŜǊƛŜƴŎŜ ƛƴ 
ŀŘǾŀƴŎŜŘ ǇƻǿŜǊ ƳŀƴŀƎŜƳŜƴǘ ǘŜŎƘƴƻƭƻƎȅΦ 9t/Ωǎ /9h !ƭŜȄ [ƛŘƻǿ ǿŀǎ ǘƘŜ ŎƻπƛƴǾŜƴǘƻǊ ƻŦ ǘƘŜ ǎƛƭƛŎƻƴ ǇƻǿŜǊ 
ah{C9¢ ƛƴ ǘƘŜ мфтлǎ Φ Φ Φ

9t/ ǿŀǎ ŦƻǳƴŘŜŘ ǿƛǘƘ ǘƘŜ ŦƻǊŜǎƛƎƘǘ ǘƘŀǘ Dŀb ǿƻǳƭŘ ōŜ ǘƘŜ ƛƴŜǾƛǘŀōƭŜ ǎǳŎŎŜǎǎƻǊ ǘƻ ǎƛƭƛŎƻƴ ƛƴ ǘƘŜ 
ŀŘǾŀƴŎŜƳŜƴǘ ƻŦ ǇƻǿŜǊ ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ƛƴŎƻƳǇŀǊŀōƭŜ ǎǇŜŜŘΣ ŜŦŦƛŎƛŜƴŎȅΣ ŀƴŘ ƭƻǿ ŎƻǎǘΦ Lƴ ŦŀŎǘΣ Dŀb Ƙŀǎ 
ǎǳǇŜǊƛƻǊ ŎǊȅǎǘŀƭ ǇǊƻǇŜǊǘƛŜǎ ǘƘŀǘ ŜƴŀōƭŜ ŀ ǇŜǊŦƻǊƳŀƴŎŜ ŀŘǾŀƴǘŀƎŜ ƻǾŜǊ ǎƛƭƛŎƻƴ ōȅ ŀǎ ƳǳŎƘ ŀǎ млллΥмΦ

DŀƭƭƛǳƳ bƛǘǊƛŘŜ ¢ǊŀƴǎƛǎǘƻǊǎ Iƛǘ ǘƘŜ aŀǊƪŜǘ

Lƴ WǳƴŜ нллфΣ 9t/ ŘŜƭƛǾŜǊŜŘ ǘƘŜ ŦƛǊǎǘ ŎƻƳƳŜǊŎƛŀƭ ŜƴƘŀƴŎŜƳŜƴǘπƳƻŘŜ Dŀb όŜDŀbϯύ ǘǊŀƴǎƛǎǘƻǊǎΦ ¢ƘŜǎŜ ƴŜǿ 
ŘŜǾƛŎŜǎ ǿŜǊŜ ƳŀƴǳŦŀŎǘǳǊŜŘ ƛƴ ŀ ¢ŀƛǿŀƴŜǎŜ ŦƻǳƴŘǊȅ ŘŜǎƛƎƴŜŘ ǘƻ ǇǊƻŘǳŎŜ ǎǘŀƴŘŀǊŘ ǎƛƭƛŎƻƴ ƛƴǘŜƎǊŀǘŜŘ 
ŎƛǊŎǳƛǘǎ ŎǊŜŀǘƛƴƎ ŀ ƳŀǘǳǊŜΣ ŜŦŦƛŎƛŜƴǘΣ ŀƴŘ ƭƻǿ Ŏƻǎǘ ǎǳǇǇƭȅ ŎƘŀƛƴΣ ƳŀƪƛƴƎ ƛǘǎ Dŀb ǘǊŀƴǎƛǎǘƻǊǎ ŜȄǘǊŀƻǊŘƛƴŀǊƛƭȅ 
ǊŜƭƛŀōƭŜ ŀƴŘ ŀŦŦƻǊŘŀōƭŜΦ ¢ƻŘŀȅ 9t/ ƻŦŦŜǊǎ ƳƻǊŜ ǘƘŀƴ млл ǇǊƻŘǳŎǘǎ ǘƘŀǘ ŀŘŘǊŜǎǎ ŀ Ϸмо .ƛƭƭƛƻƴ ƳŀǊƪŜǘΦ

CǊƻƳ 9ŦŦƛŎƛŜƴǘ tƻǿŜǊ /ƻƴǾŜǊǎƛƻƴΩǎ ²ŜōǎƛǘŜΥ

ƘǘǘǇǎΥκκŜǇŎπŎƻΦŎƻƳκŜǇŎκŀōƻǳǘπŜǇŎ όŀƴƴƻǘŀǘŜŘύ

https://epc-co.com/epc/about-epc
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LƴƴƻǎŎƛŜƴŎŜΥ .ŀŎƪƎǊƻǳƴŘ

²Ƙƻ ǿŜ ŀǊŜ
LƴƴƻǎŎƛŜƴŎŜ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ уπƛƴŎƘ LƴǘŜƎǊŀǘŜŘ 5ŜǾƛŎŜ aŀƴǳŦŀŎǘǳǊŜ όL5aύ Ŧǳƭƭȅ ŦƻŎǳǎŜŘ ƻƴ Dŀb ǘŜŎƘƴƻƭƻƎȅ ƛƴ ǘƘŜ 
ǿƻǊƭŘΦ  ²Ŝ Ŧǳƭƭȅ ŎƻƴǘǊƻƭ ŀƴŘ ƻǿƴ ǘƘŜ ǿƻǊƭŘπǿƛŘŜ ƭŀǊƎŜǎǘ ŘŜŘƛŎŀǘŜŘ уπƛƴŎƘ Dŀbπƻƴπ{ƛ ǿŀŦŜǊǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 
ŎŀǇŀŎƛǘȅΦ  ²Ŝ ŀǊŜ ŀ ǘŜŀƳ ƻŦ ŜȄǇŜǊǘǎ ŀƴŘ ǇŀǎǎƛƻƴŀǘŜ ǇŜƻǇƭŜ ǘƘŀǘ ƘŀǾŜ ǘƘŜ Ƴƛǎǎƛƻƴ ǘƻ ǿƛŘŜǎǇǊŜŀŘ Dŀb 
ǘŜŎƘƴƻƭƻƎȅ ƛƴ ǘƘŜ ƳŀǊƪŜǘ ōȅ ǇǊƻǾƛŘƛƴƎ ōŜǎǘπƛƴπŎƭŀǎǎ ŀƴŘ ǊŜƭƛŀōƭŜ ŘŜǾƛŎŜǎ ŀǘ ǘƘŜ ƭƻǿŜǎǘ ǇǊƛŎŜΣ ǿƘƛŎƘ ƛǎ ŎƻƳōƛƴŜŘ 
ǿƛǘƘ ŀ ƘƛƎƘ ǾƻƭǳƳŜ ŎŀǇŀŎƛǘȅ ŀƴŘ ǎŜŎǳǊƛǘȅ ƻŦ ǎǳǇǇƭȅ ŀǎ ǊŜǉǳƛǊŜŘ ōȅ ǘƘŜ ƛƴŘǳǎǘǊȅΦ

hǳǊ IƛǎǘƻǊȅ
LƴƴƻǎŎƛŜƴŎŜ ǿŀǎ ŦƻǳƴŘŜŘ ƻƴ 5ŜŎŜƳōŜǊ мтΣ нлмр ǿƛǘƘ ǘƘŜ ŀƛƳ ƻŦ ŎǊŜŀǘƛƴƎ ǘƘŜ ƭŀǊƎŜǎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎƛǘŜ ŀƴŘ 
LƴǘŜƎǊŀǘŜŘ 5ŜǾƛŎŜ aŀƴǳŦŀŎǘǳǊŜ όL5aύ Ŧǳƭƭȅ ŦƻŎǳǎŜŘ ƻƴ Dŀb ǘŜŎƘƴƻƭƻƎȅ ƛƴ ǘƘŜ ǿƻǊƭŘΦ Φ Φ

¢ƻŘŀȅΣ LƴƴƻǎŎƛŜƴŎŜ Ƙŀǎ ŀŎƘƛŜǾŜŘ ƛǘǎ ƛƴƛǘƛŀƭ ƻōƧŜŎǘƛǾŜΦ ¢Ƙŀƴƪǎ ǘƻ ǘƘŜ ǘǿƻ ƭŀǊƎŜ уπƛƴŎƘ Dŀbπƻƴπ{ƛ Ŧŀōǎ ŜǉǳƛǇǇŜŘ 
ǿƛǘƘ ǘƘŜ ƭŀǘŜǎǘ ƎŜƴŜǊŀǘƛƻƴ ƻŦ όǎƛƭƛŎƻƴύ уπƛƴŎƘ ǇǊƻŘǳŎǘƛƻƴ ǘƻƻƭǎΣ LƴƴƻǎŎƛŜƴŎŜ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎƛǘŜ ŀƴŘ 
LƴǘŜƎǊŀǘŜŘ 5ŜǾƛŎŜ aŀƴǳŦŀŎǘǳǊŜ όL5aύ Ŧǳƭƭȅ ŦƻŎǳǎŜŘ ƻƴ Dŀb ǘŜŎƘƴƻƭƻƎȅ ƛƴ ǘƘŜ ǿƻǊƭŘΦ 
LƴƴƻǎŎƛŜƴŎŜ ƛǎ ǇǊƻŘǳŎƛƴƎ ǘƻŘŀȅ млΣллл ǿǇƳ όǿŀŦŜǊǎ ǇŜǊ ƳƻƴǘƘύ ŀƴŘ ƪŜŜǇǎ ŜȄǇŀƴŘƛƴƎ ƛǘǎ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀŎƛǘȅ 
ǘƻǿŀǊŘǎ ŀƴŘ ōŜȅƻƴŘ тлΣллл ǿǇƳΦ ƘǘǘǇǎΥκκǿǿǿΦƛƴƴƻǎŎƛŜƴŎŜΦŎƻƳκǎƛǘŜκŀōƻǳǘǳǎΚŜƭҐŀм όŀƴƴƻǘŀǘŜŘύ

CǊƻƳ LƴƴƻǎŎƛŜƴŎŜΩǎ ²ŜōǎƛǘŜΥ

https://www.innoscience.com/site/aboutus?el=a1


мн

EPC vs.Innoscience:US PatentsIssued perYear

Radulescu LLP, Gallium Nitride Industry Webinar, July 20, 2023: The Gallium Nitride (GaN) Transistor Patent Wars Have Begun
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мо

9t/ ǾǎΦLƴƴƻǎŎƛŜƴŎŜΥ ¢ƻǘŀƭ ¦{ tŀǘŜƴǘǎ hǿƴŜŘ

Radulescu LLP, Gallium Nitride Industry Webinar, July 20, 2023: The Gallium Nitride (GaN) Transistor Patent Wars Have Begun
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Overview of ITC Investigation

мп

мΦп !ǎǎŜǊǘŜŘ tŀǘŜƴǘǎΥ CŀōǊƛŎŀǘƛƻƴ ŀƴŘ ǎǘǊǳŎǘǳǊŜ ƻŦ ƎŀǘŜ 
ǎǘŀŎƪ ŘŜǎƛƎƴǎ ŦƻǊ ŜπI9a¢ǎ

нΦ!ŎŎǳǎŜŘ 5ŜǾƛŎŜǎκtǊƻŎŜǎǎΥ LƴƴƻǎŎƛŜƴŎŜΩǎ срл ŀƴŘ мллǾ 
Dŀbπƻƴπ{ƛƭƛŎƻƴ ŜπaƻŘŜ tƻǿŜǊ ¢ǊŀƴǎƛǎǘƻǊǎ 
όŦǳƭƭ ǇǊƻŘǳŎǘ ƭƛƴŜǎύ

оΦ{ŎƘŜŘǳƭŜΥ !ƴǎǿŜǊΣ !ǳƎ пΣ нлно
                   9ǾƛŘŜƴǘƛŀǊȅ IŜŀǊƛƴƎΣ CŜō нсπaŀǊΦ мΣ нлнп
    ¢ŀǊƎŜǘ 5ŀǘŜΥ hŎǘ оΣ нлнп

пΦwŜƳŜŘȅ όŦƻǊ ±ƛƻƭŀǘƛƻƴύΥ 9ȄŎƭǳǎƛƻƴ ƻŦ LƳǇƻǊǘǎ



мΦtŀǘŜƴǘ ƛƴŦǊƛƴƎŜƳŜƴǘ ƻŎŎǳǊǎ ǿƘŜƴ ǎƻƳŜƻƴŜ ƳŀƪŜǎΣ ǳǎŜǎΣ 
ƻŦŦŜǊǎ ǘƻ ǎŜƭƭΣ ǎŜƭƭǎ ƻǊ ƛƳǇƻǊǘǎ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ Ŏƻƴǘŀƛƴǎ ŜǾŜǊȅ 
ŜƭŜƳŜƴǘ ƻŦ ŀ ǇŀǘŜƴǘŜŘ ŎƭŀƛƳ ƻǊ ƛǘǎ ŜǉǳƛǾŀƭŜƴǘ όǿƛǘƘƻǳǘ ǘƘŜ 
ǇŀǘŜƴǘ ƻǿƴŜǊΩǎ ǇŜǊƳƛǎǎƛƻƴύ
Å bƻ ƛƴŦǊƛƴƎŜƳŜƴǘ ƛŦ ŀ ǎƛƴƎƭŜ ŜƭŜƳŜƴǘ ƛǎ ƳƛǎǎƛƴƎ

нΦ ¢ǿƻπǎǘŜǇ ƛƴǉǳƛǊȅ
Å {ǘŜǇ м όŦƻǊ /ƻǳǊǘύΥ /ƻƴǎǘǊǳŜ ǘƘŜ ǘŜǊƳǎ ƻŦ ŜŀŎƘ ŀǎǎŜǊǘŜŘ 
ŎƭŀƛƳ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛǘǎ ƳŜŀƴƛƴƎ ŀƴŘ ǎŎƻǇŜ

Å {ǘŜǇ н όŦƻǊ CŀŎǘ CƛƴŘŜǊύΥ /ƻƳǇŀǊŜ ǘƘŜ ŀŎŎǳǎŜŘ ǇǊƻŘǳŎǘ ƻǊ 
ǇǊƻŎŜǎǎ ǘƻ ǘƘŜ ŀǎǎŜǊǘŜŘ ŎƭŀƛƳΣ ŀǎ ǇǊƻǇŜǊƭȅ ŎƻƴǎǘǊǳŜŘΣ ƻƴ ŀƴ 
ŜƭŜƳŜƴǘπōȅπŜƭŜƳŜƴǘ ōŀǎƛǎ

[ŜƎŀƭ {ǘŀƴŘŀǊŘτtŀǘŜƴǘ LƴŦǊƛƴƎŜƳŜƴǘ

мр



1. Legal Issues intertwined with complicated 
technical issues

2. Fact and Expert Discovery is extensive, time 
consuming and expensive

3. Litigation budget can be critical
a. Not uncommon for the loser to have made a critical 

strategic or substantive mistake ultimately linked to 
budget tensions

b. ¢ƘŜ Řŀȅǎ ƻŦ άǎŎƻǊŎƘŜŘ ŜŀǊǘƘ ƭƛǘƛƎŀǘƛƻƴέ ŀǊŜ ƻǾŜǊ

tŀǘŜƴǘ LƴŦǊƛƴƎŜƳŜƴǘΥ tǊŀŎǘƛŎŀƭ /ƻƴǎƛŘŜǊŀǘƛƻƴǎ
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¦Φ{Φ tŀǘŜƴǘ bƻΦ уΣорлΣнфп

/ƻƳǇŜƴǎŀǘŜŘ ƎŀǘŜ aL{C9¢ ŀƴŘ ƳŜǘƘƻŘ 
ŦƻǊ ŦŀōǊƛŎŀǘƛƴƎ ǘƘŜ ǎŀƳŜ



му

¦Φ{Φ уΣорлΣнфпΥ /ƻƳǇŜƴǎŀǘŜŘ DŀǘŜ aL{C9¢



¢ŜŎƘ .ŀŎƪƎǊƻǳƴŘΥ aL{ Ǿǎ {ŎƘƻǘǘƪȅ DŀǘŜ

мф

M

L
S

aŜǘŀƭ {ŎƘƻǘǘƪȅ /ƻƴǘŀŎǘ

[ƛƭƛ IŀƴΣ Ŝǘ ŀƭΣ wŜǎŜŀǊŎƘ tǊƻƎǊŜǎǎ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘ tǊƻǎǇŜŎǘǎ ƻŦ 9ƴƘŀƴŎŜŘ Dŀb I9a¢ǎΣ 
/Ǌȅǎǘŀƭǎ нлноΣ моόсύΣ фммΣ CƛƎΦ у όŀƴƴƻǘŀǘŜŘύ



/ƭŀƛƳǎ мπоΥ ά/ƻƳǇŜƴǎŀǘŜŘέ Dŀb DŀǘŜ [ŀȅŜǊ 

нл
Ψнфп tŀǘŜƴǘΣ ŎƭŀƛƳǎ мπо όŀƴƴƻǘŀǘŜŘύ

Gate: 
ά/ƻƳǇŜƴǎŀǘŜŘέ Dŀb

aƎ ŀŎŎŜǇǘƻǊ ǇŀǎǎƛǾŀǘŜŘ ǿƛǘƘ ƘȅŘǊƻƎŜƴ

Ψнфп tŀǘŜƴǘΣ CƛƎΦ н όŀƴƴƻǘŀǘŜŘύ



DŀǘŜΥ 
ά/ƻƳǇŜƴǎŀǘŜŘέ Dŀb

нм

DŀǘŜ {ǘŀŎƪΥ Ǉπ¢ȅǇŜ !ƭDŀb ǾǎΦ ά/ƻƳǇŜƴǎŀǘŜŘέ Dŀb 

Ψнфп tŀǘŜƴǘΣ CƛƎΦ нΤ 
оΥмлπмн όŀƴƴƻǘŀǘŜŘύ

πǾǎπ

Ψнфп tŀǘŜƴǘΣ CƛƎΦ м όŀƴƴƻǘŀǘŜŘύ

/ƭǎΦ мπо

Gate: 
άƭƻǿ ŘƻǇŜŘέ Ǉ-type 
AlGaN

Ψнфп tŀǘŜƴǘΣ оΥпоπрн όŀƴƴƻǘŀǘŜŘύ

ά!ŘƳƛǘǘŜŘέ tǊƛƻǊ !ǊǘΥ



YŜȅ LǎǎǳŜ ŦƻǊ όbƻƴύLƴŦǊƛƴƎŜƳŜƴǘ

5ƻŜǎ ǘƘŜ ŎƭŀƛƳ ǇƘǊŀǎŜ 
άŎƻƳǇŜƴǎŀǘŜŘ Dŀb ƭŀȅŜǊέ 
ŘŜǎŎǊƛōŜ LƴƴƻǎŎƛŜƴŎŜΩǎ 
όǇǊŜǎǳƳŜŘύ άǇπDŀbΥaƎέ ƎŀǘŜƭŀȅŜǊΚ

 

нн



Tech Background: Nobel-Prize Winning p-GaN for LEDs

но

Shuji Nakamura, Background Story of the Invention of Efficient Blue InGaN Light Emitting Diodes, 
Nobel Lecture, Dec. 8, 2014



wƻƭŜ ƻŦ aƎπIΤ b ±ŀŎŀƴŎƛŜǎΤ ŀƴŘ !ŎǘƛǾŀǘƛƻƴ ƛƴ ǇπDŀbΥ aƎ 

aƻǊŜ ¢ŜŎƘ .ŀŎƪƎǊƻǳƴŘ

нп

WǳƴŜ YŜȅ [ŜŜΣ Ŝǘ ŀƭΣ 9ƭŜŎǘǊƻŎƘŜƳƛŎŀƭ ǊŜƳƻǾŀƭ ƻŦ ƘȅŘǊƻƎŜƴ ŀǘƻƳǎ ƛƴ aƎπŘƻǇŜŘ Dŀb ŜǇƛǘŀȄƛŀƭ ƭŀȅŜǊǎΣ 
WΦ !ǇǇƭΦ tƘȅǎΦΣ ±ƻƭ ммтΣ муртлн όнлмрύ



LƴƴƻǎŎƛŜƴŎŜΩǎ tǳōƭƛŎ 5ƛǎŎƭƻǎǳǊŜ ƻŦ DŀǘŜ {ǘŀŎƪ

25

/ƻƳǇƭŀƛƴǘ όL¢/ύΣ 9ȄΦ оп ŀǘ нм

Complaint (ITC), Ex. 49 at 172 (annotated)

5Φ aŀǊŎƻƴΣ DŀbΥ ƛƴŘǳǎǘǊȅϥǎ ŜƳŜǊƎƛƴƎ ǇƻǿŜǊƘƻǳǎŜΣ ŀǘ руΣ /ƻƳǇƻƴŜƴǘǎ ƛƴ 9ƭŜŎǘǊƻƴƛŎǎΣ WǳƴŜ нлноΤ ǎŜŜ ŀƭǎƻ /ƻƳǇƭŀƛƴǘ όL¢/ύΣ 9ȄΦ нп ŀǘ о



9t/Ωǎ {La{ !ƴŀƭȅǎƛǎ ƻŦ !ŎŎǳǎŜŘ DŀǘŜ {ǘŀŎƪ

нс

{La{ ǎƘƻǿǎ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƛƴ ǇπDŀbΥ aƎ DŀǘŜ {ǘŀŎƪΣ 
ƛƴ ŘŜŎǊŜŀǎƛƴƎ ƻǊŘŜǊ ƻŦ ƛƴǘŜƴǎƛǘȅΥ hΣ /Σ !ƭ ŀƴŘ IΦ

/ƻƳǇƭŀƛƴǘ όL¢/ύΣ 9ȄΦ он ŀǘ сΣ мо ϧ мп

Oxygen

/ŀǊōƻƴ

Al

I



YŜȅ LǎǎǳŜǎ ŦƻǊ {ǳŎŎŜǎǎκ5ŜŦŜŀǘ

мΦ5ƻŜǎ ǘƘŜ άŎƻƳǇŜƴǎŀǘŜŘ Dŀb ƭŀȅŜǊέ ŎƻǾŜǊ Dŀb ǘƘŀǘ ƛǎ ǇπǘȅǇŜ όǇπDŀbύΚ
нΦLǎ ǘƘŜ ǇƘǊŀǎŜ άŎƻƳǇŜƴǎŀǘŜŘ Dŀbέ ǘƻƻ ǾŀƎǳŜ ŀƴŘκƻǊ ǳƴŎƭŜŀǊ ǊŜǎǳƭǘƛƴƎ ƛƴ 
ŀƴ ƛƴǾŀƭƛŘ ǇŀǘŜƴǘΚ
ŀΦIƻǿ ƳǳŎƘ ŎƻƳǇŜƴǎŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ǘǳǊƴ ŀ άƭƻǿ ŘƻǇŜŘ ǇπDŀb ƭŀȅŜǊέ 
ώŀŘƳƛǘǘŜŘ ǇǊƛƻǊ ŀǊǘϐ ƛƴǘƻ ŀ άŎƻƳǇŜƴǎŀǘŜŘ ǎŜƳƛŎƻƴŘǳŎǘƻǊέΚ

ōΦIƻǿ ǘƻ ƳŜŀǎǳǊŜ άŎƻƳǇŜƴǎŀǘƛƻƴέΚ
оΦIƻǿ ŘƻŜǎ LƴƴƻǎŎƛŜƴŎŜ ƳŀƪŜ ƛǘǎ ǇπDŀbΥaƎ ƎŀǘŜ ǎǘŀŎƪΚ
ŀΦ5ƻŜǎ ƛǘ ǳǎŜ ŀ ǇƻǎǘπƎǊƻǿǘƘ ŀƴƴŜŀƭ ƛƴ bн όƴƻǘ bIоύ ǘƻ ǊŜƳƻǾŜ όǎƻƳŜύ I ŀǎ 
ƛǎ ŘƻƴŜ ŦƻǊ ǇπDŀb ǳǎŜŘ ƛƴ [95ǎΚ

пΦ/ŀƴ {La{ ōŜ ǊŜƭƛŜŘ ǳǇƻƴΚ  9ȄΦ онΣ ǇƎǎΦ сΣ мнΣ мо ŀƴŘ мп
ŀΦ{La{ ǎƘƻǿǎ ǇǊŜǎŜƴŎŜ ƻŦ hΣ /Σ !ƭ ŀƴŘ I ƛƴ ǇπDŀbΥ aƎ DŀǘŜ {ǘŀŎƪΤ 
/ŀƴ ǘƘŜ ǊƻƭŜ ƻŦ hΣ / ŀƴŘ !ƭ ōŜ ƛƎƴƻǊŜŘΚ

нт



¦Φ{Φ tŀǘŜƴǘ bƻΦ уΣплпΣрлу

9ƴƘŀƴŎŜƳŜƴǘ ƳƻŘŜ Dŀb I9a¢ ŘŜǾƛŎŜ 
ŀƴŘ ƳŜǘƘƻŘ ŦƻǊ ŦŀōǊƛŎŀǘƛƴƎ ǘƘŜ ǎŀƳŜ
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¦Φ{Φ уΣплпΣрлуΥ {ŜƭŦπ!ƭƛƎƴŜŘ DŀǘŜ ŜπI9a¢



Tech Background: Gate Shapes

ол

{ŜƭŦπ!ƭƛƎƴŜŘ DŀǘŜ C9¢Υά¢έ ƻǊ aǳǎƘǊƻƻƳ DŀǘŜ C9¢Υ

LƴǾŜǊǘŜŘ ά¢έ C9¢Υ

[ƛƭƛ IŀƴΣ Ŝǘ ŀƭΣ wŜǎŜŀǊŎƘ tǊƻƎǊŜǎǎ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘ tǊƻǎǇŜŎǘǎ ƻŦ 9ƴƘŀƴŎŜŘ Dŀb I9a¢ǎΣ  /Ǌȅǎǘŀƭǎ нлноΣ моόсύΣ фммΣ CƛƎΦ п όŀƴƴƻǘŀǘŜŘύ



1. [A] A method of forming an enhancement mode GaN transistor, the method comprising:
[B] nucleating and growing transition layers on a substrate; [C] growing an III Nitride EPI layer 
over the transistor layers; [D] growing an III Nitride barrier layer over the EPI layer;
[E] growing a GaN layer with acceptor type dopants over the barrier layer;
[F] depositing a gate contact layer on the doped GaN layer;
[G] applying a gate photo resistant pattern ;
[H] etching away the gate contact layer outside the gate region;
[I] etching away the doped GaN layer, except a portion of the doped GaN layer beneath the 
gate contact;
[J] removing the gate photo resistant pattern;
[K] depositing a dielectric layer;
[L] applying a contact photo resistant pattern ;
[M] etching the dielectric layer to open the drain and source contact area;
[N] removing the contact photo resistant pattern;
[O] depositing an Ohmic contact metal;
[P] applying a metal photo resistant pattern ;
[Q] etching the Ohmic contact metal;
[R] removing the metal photo resistant pattern; and
[S] performing rapid thermal annealing to form Ohmic drain and source contacts.

¦Φ{Φ уΣплпΣрлуΥ /ƭŀƛƳ м

31
Ψрлу tŀǘŜƴǘΣ ŎƭŀƛƳ м όŀƴƴƻǘŀǘŜŘύ


