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The disclosure provides a light-emitting device having a light-emitting epitaxy structure. The light-

emitting epitaxy structure has a modulus of a critical reverse voltage greater than 50 volts while reverse
biased at a current density of -10uA/mm? , and has a luminous efficiency over 50 Im/Watt while forward

biased at a current density of 150mA/mm? . Another aspect of the present disclosure provides a
manufacturing method for a light-emitting device. The method comprises the steps of providing a substrate,
grown a first epitaxial layer on the substrate with a first growth condition, growing a process-transition layer
on the first epitaxial layer with a second growth condition, and growing a second epitaxial layer on the
process-transition layer with a third growth condition, wherein a process change exists in the first growth
condition and the third growth condition, and wherein the conductivity of the process-transition layer is

greater than the conductivity of at least one of the first epitaxial layer and the second epitaxial layer.
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The disclosure provides a light-emitting device having a

light-emitting epitaxy structure. The light-emitting epitaxy
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structure has a modulus of a critical reverse voltage greater
than 50 volts while reverse biased at a current density of
-10pA/mm?, and has a luminous efficiency over 50 Im/Watt
¥ while forward biased at a current density of 150mA/mm?.
Another aspect of the present disclosure provides a
manufacturing method for a light-emitting device. The
method comprises the steps of providing a substrate, grown a
first epitaxial layer on the substrate with a first growth
condition, growing a process-transition layer on the first
epitaxial layer with a second growth condition, and growing a
second epitaxial layer on the process-transition layer with a
third growth condition, wherein a process change exists in
the first growth condition and the third growth condition, and
wherein the conductivity of the process-transition layer is
greater than the conductivity of at least one of the first

epitaxial layer and the second epitaxial layer.



1398966

A~NBK:

1
p BISUEE 0
TR P
@ n BT 4
RIS —
S — 20
R — 10

ey
U
B

24



1398966

2

p HISEIE 0
TR o
T —
n AR 40
£ — 20
RSN ,— 10

% 2 B

25



1398966

3

p FUSKAE °
EE %
B SURYE —
n RUSE Y
B —
BIEE 20
FRER — 10

% 3 B

26



1398966 .

*n

[y
2 1 2 3
[0
R
2%
R

ATLTTLLSLILSTLLLLLSSSLLS S,

VILISLSLLSSS LSS SLSSSSSLLYY,

AASSSSTLSS LSS SSSSTS LSS SS,

VISLTLLTLLLSLLSS SIS SIS,

&

-—eem mmfem e — = o -] -

27




1398966 .

4a 4b

80 70

AN,
ganianng

21

s
RN

VSLLLLLSSL LS L LSS LSS AL SA I

CLSLLLLSLITLLSS LSS LSS SILS S, St

(19




1398966

hie !

100 110 120

20 30 40 50 60 70 80 90

10

R EEER (Volt)

% 6 B

29



1398966

.
e R3 71 -
A
RE P+
. AC
' 93
R
R] T B /\\\_/

AC ()

777777777777777777777777777777777777777777777 | o
ted R led W R3 w»
5 |
El
w "‘k ed %
R2 R4
s




1398966

ol

S

N
m :
Y b
ﬁ ;
L .Io*lx T.nltmri L..l oo g~ v of IW&
) + + +—F &
M
4
. ) e it o

% 8 [



1398966

wHREREXE
: ()AEHETREABAH % (6) B -
* ()AREABZAHSREERA: &

AR EZALEAF  FRIARERATEAFENL
X & -



1398966 E )i aaﬁﬁ(ﬁ)

BARNEGEHEI ZBEAEAZIH EEMAEAIEAALHZ
FiR B AEAHMEZLBAAH A n/(4m+n)*100% - 7 E & F
BB ERE 1 R 92 Ak X HRE b &M R2(K
HREBEYZEMERAME HBE R L E I A I2 FH
ERBEARINEHRIAEAFARINEHEIGIRNES
BBYZEMEARE A 3*(mn)KE 0 AERERNREOBEZ
BERBEARINEHR ABRBEARK yLBAR
[B*(m+n))/m £ Y 35 At @ EHBHEZEERL I A

@
REmfe L ksk > BBy LBHEUT H 2N
3*(m+n
y > ( )+%
m
FTRINERRNBRAERBAALRZIXANEALHFZ
LE LRI EHBEEZIHS
m n " %100% 3*(m+rz)+35
n+4m m
‘ g A — 1 35 90% 143
48 A — 2 33 80% 87.5
40 A = 3 31 72% 69
3z e 4 29 64% 60
41 45 A 5 27 57% 54
%0 4 75 6 25 51% 51

RBP4 mb0Twp > ARE LRI &%

14



1398966

Lff—f nya LA

- PHFFEE

l. " HEABROEBRBZHEAAMHECLEY —BLER

’ UBREAOL—BALELEH  EPRBAELEH/
—REGRZEHT NEI0MER/IZLZTATE
T HBRZREERMEZEEHERNS0KE -

2. WS EHEEFIBREIE A R PBAERLE
M —EaBBZEET  R—1508%32/E 2 TARFT
' By A EVS0OMBA/RES 8k -

3. wHHRAMBEAF R EZELAS AP LBAELHE
BN — R RZAEHT N Aal0MER/EX 2 ERAER
T HRZRGEEMZLHERNC0KSF -

4, WwP FEMGEE FIBREI T AAt  BEP B ALEL L
A —REOBRZEET RaloMee/2 L 2EATE
' ToHEZRGERMAZ G ANTORE -

5. WY HEAMNEBFIEMEIE At R LESE
B — R EOIBRZAEET Nal0M R/ E2R2EAERE
ToHEZRGERMZ &HMAANIOOKE -

6. WwHFEMEEFIBAMEZIHE A  RPUBEALAELE
e e —HAEE - nBFERE . —pRHFERE - UR
—EM R Wini%—%%ﬁ&*ipiif%%/%zm




1398966

1112 f /7 agég(#;)]

7. w9 FEAGEEHLAMEZE At HPuBELELE
HEOLHS—HURRMENA SN LERE B ENE 2
fl AP R E BB BREZ2EETEAN A L ERE X 2%E
MR o

8. WY HFEAGEE LT EMEZBEAASH Ry utifsairr
BE—BRER - BHEERPEINNLE BB B 152 MH

e
9. WwH¥FEAGLBFCAMUEZ B AAM B uaLELLE
MEPOLS—HUEBBEBENNZEBRE RSN L E8E >

M EP A RRREBE2EEREANZEBRE XY £ 4
mE -

10w ¥FEHHEE FIEmME bt Rl aine

‘ BEA-—BRAIR-BRREADZEBRE R/R 0t ¥+ 4
R -

1l P FEFGEEFIEREZBERAAH  C5EREE LR
&M HP S M2 B LS AaE8EELAE L
B s — Bk b o

120 PHEHEE L 11BAEZE LTS B P34z
BHOSEHMEAERBEARINEERE Y — AR LR

20



1398966

13.

14. 4o

15. %o

16.

17. 4o

18.

fe l#"’}’] ")5

{IJT—_

B RPAUEABARILBLL B —HBLEA
BRI B B 0 AR BOME AR S L TR ] 45 4 5 A —
ENMEEHHR  LARF —HABABH— AT -
DR - EAER AP A AR AR
Was—F-_REZHAEARBEL 4y

WwHFEMERFI2Amliz B At RPu 8 —_2E
B F R EARE B E2 Bz LB 2D RN50% o

PHREMERFLI2EmEZBEAAG  BP S 2T
1B F SRR —_HEZ BRI b5 E D ARN60% o

PHREMNEE R 2HEMEZEALH B P ZE-—HE
BEF—HEALE R BB Z LB E D RRT0% -

WwHFEMNGERFI2AMEZ B A BRFPE %S
WG FE B EAZE —HEZ BRI E D AN80%

PR ENGEEPI2EMmEZ B A AP E 2T
WG E B EAZE B EZ BRI 2D AN90% °

WwHFEANGE FIIBEREZ Al £ P
HEHEBI R —REOEHB X 0 B EA AR —
i/ﬁ’%/ﬁ\ °

21




1398966

oo ) EJ

19. — %L 8E > & %%@%tﬁi EUABERAERT
LS —BAEREH AT RAIOMER/IEXRZE
REET SZEBEBEAREARAIBRROERZ L HAE
Z - EE D ANS0K4E o

P

20 P EANGEE FI9BAEZEALEE > B P A543 210
BAEAAMBIFIEBERROERZEHAEZ TFHHEE D A
604K 4 o

21w P HFEAEBA R B/ LB LEE » &P &34 30
BABEAABFIERROERZLEHAZ TFHHERE D X
ATOR 4% -

R PFEFGEAFI9EmE2 B A RE 0 & &34 8E
BAEAAMBFIERROERZEHAEAZ TFHHEE D K
#1004k 4% o

. wwFEAEELI9BMEZHALE 0 £ ¥ &34 218
BAEAABIFZERROERZ A2 T EAHER
BERRGERZBHARRK DN H AN ETH25% 2 3 E

At EmAg

24 P H EHGEEF19 Btz B A LE A28 iE L
HBas—%mE - —nHFE8R - —pHUEERE . 1
—FEMRNNGnR LR R ph L EBE > A o

22



1398966

(ai-g-{oﬂl') Hﬁ-ﬁw

25 o P H E A G B F24 B B ARE AP %A AR S
HBEOLHS—URBBEBENAN NN L ERR B EME

ZHM EFZERRMEZEETE AN SN FE2E %
EMRE o

260 FHEFHE F2SEME X HALE R P udisaik
RABRE-—BRER—BHREEANZINANFEBE R % E
s ','i}% °

o

27 ko FE EAISE F24 B2 B A EE P28 Ls S
HEBEO2—HBBBRENNZBBE RN LEp e
ZRETFERBERBRE X ETE RN ZEER X ¥
SRR -

W o9 FEAGEE F7TEAME2HEASE  EPudeaik
" BEA—BRER—BREEANZBABRERInA L E
BE -

23



	BIBLIOGRAPHY
	DESCRIPTION
	DRAWINGS
	CLAIMS

