Titl e : PENDECEPI TAXI AL GROMH GE{ UM NI TRI DE LAYERS ON SAPPH RE
SUBSTRATES [ERR] Abstract: |2r| de sem conductor | ayers may be

fabricated by etching an under m nitride layer (104) on a
sapphire substrate (102a), 8%‘?%@(9:1 | east one post (106) in the

der | vi . Sl
ﬂﬂdgﬁr §: 28 ‘ggﬁ#%ﬁ”ﬁ:"gﬁ’{:@ﬁ“&’?ﬁ east qﬂﬁe%@? Mﬂ@yﬁds a 21 T um

nitride top and a galliumnitride si de (105). The at | east —Oﬁe—t—rench
i ncl udes 69)t\r{’o¢m(imelfe1:t9§f’rope-q}%rgﬁlzlitko ¢

e I e oo

i,
into the at | east,QneohrmRch t her !\“’r’ A
sem conductor layer. In a preferred eR@ggient, the atj,past one trench

ext ends i nt oa%)ifesmadRRiPubliceibR Dateat € such that (id)@ntéthatlora Phbliosion NGB ber
further incl UC}ESMay SGUD 5. (rsezoel)dewal I aPCBI‘ sapphl reW(pgrl/y}ggasIAﬂOl) may
be inclu hire fl n m n ni

(102b) akss)omna.ynob@pdtenpdmﬂeﬂmbet wemmuim S(ﬂPRB:h{: mu@ﬁbtmmmmm, P.A.; Post
underlying galliumnitride [|ayer. A nmask ( 2G€)Bofi7sm, Ramigh, Be27br1¢0Usuded on t he
gal | i um iy Itecherioh«d Ppplichtiva Nk @aT/Use@2783400r and t he mask on the top

pr ef er abl y conpr i se sane nmateri al . (81) Designated States (national): AE, AG, AL, AM, AT, AU,

(22) International Filing Date: 4 October 2000 (04.10.2000) AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, F1, GB, GD, GE, GH, GM, HR,

HU,ID,IL, N, IS, JP, KE, KG, KP, KR, KZ,LC, LK, LR,

(25) Filing Language: English LS. LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO,NZ,PL,PT,RO,RU, SD, SE, SG, S1, SK, SL, TJ, TM,
(26) Publication Language: English TR, TT, TZ. UA, UG, US, UZ, VN, YU, ZA, ZW.
(30) Priority Data: (84) Designated States (regional): ARIPO patent (GH, GM,
09/441,753 17 November 1999 (17.11.1999) US KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
——(71) Applicant (for ali designated States except US): NORTH patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
CAROLINA STATE UNIVERSITY [US/US]; Campus IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG,
Box 7003, Raleigh, NC 27695-7003 (US). ClL CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).
(72) Inventors; and Publish'ed:. )
(75) Inventors/Applicants (for US only): GEHRKE, Thomas — With international search report.

[DE/US]; 116 Bim Street, Carrboro, NC 27510 (US).

LINTHICUM, Kevin, J. [US/US]; 474 Crosslink Drive, For two-letter codes and other abbreviations, refer to the "Guid-
Angier, NC 27501 (US). DAVIS, Robert, F. [US/US]; ance Notes on Codes and Abbreviations" appearing at the begin-
5705 Calton Drive, Raleigh, NC 27612 (US). ning of each regular issue of the PCT Gazette.

(54) Title: PENDEOEPITAXIAL GROWTH OF GALLIUM NITRIDE LAYERS ON SAPPHIRE SUBSTRATES

107 108a
107 108a 108a
: 108a
108a
05 10 \ 106 106
106
: AN \ :\ LY
104 ! E GaN i E 104
- AN
102b ) 107a 102
" Sapphire /\\ /\\
o 102a | |
f— \ \
< > 107a 107a
e~

€\ (57) Abstract: Gallium nitride semiconductor layers may be fabricated by etching an underlying gallium nitride layer (104) on a
sapphire substrate (102a), to define at least one post (106) in the underlying gallium nitride layer and at least one trench (107) in the
underlying gallium nitride layer. The at least one post includes a gallium nitride top and a gallium nitride sidewall (105). The at least
~ one trench includes a treach floor. The gallium nitride sidewalls are laterally grown into the at least one trench, to thereby form a
gallium nitride semiconductor layer. In a preferred embodiment, the at least one trench extends into the sapphire substrate such that
the at least one post further includes a sapphire sidewall an a sapphire floor. A mask (201) may be included on the sapphire floor
and an alluminum nitride buffer layer (102b) also may be included between the sapphire substrate and the underlying gallium nitride
layer. A mask (209) also may be included on the gallium nitride top. The mask on the floor and the mask on the top preferably
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