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g Al A
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AT 1

Ay AZE LED &7t ofdlo], EdlA 9 Hae] mdA g45S X8k LED AARA,

271 Ad AZE LED &AF ool 9 7% Aol fAshE o] LED A& EFeaL,

371 He] LED A,

A1 LED 4;

A2 LED 4; 4

2}7] A1 LED A3} A7) A2 LED A Alole] YAate Hoje 37§19 B LED A& ¥38&= 4B LED A oj#o]
2 3ksh

%471 A1 LED A, 737] 4B LED A ojele], 7] A2 LED Alo] M= o] d7]Hom 2™ Ads i,

il
Fel

z} A7) LED A8 Al wreAZ3 A2 veAS Atolo] A8t @A4=S Edelal;

7] A1 LED A 2 A7) A2 LED AL Zz Al = 4 A2 & ?HHE, *‘71 A1 LED A “—‘/ L= A7) A2
LED Aol A7) A1 =& A7) AH LED A ojgolo <1Adw, A
Aol 7] A2 Fell IAskar, 7] Al LED A9 7] Al RIEEASF ‘;1 27 xﬂz LED A9 4}7] xﬂ v )| =
o F e AR - A2 = Alelo] AFE 15~50imo] L

471 ERIAI= 2371 AL LED Alo] 7] A2 5 B 7] A2 LED o] 7] A2 S Alolel $A|aL;

A7) B mAA 35, 747 AR AFE A7) A1 LED A 2 A7) B LED A ofe] Ate], ME AF 3
7] A2 LED A 9 A7) B LED A ofgo] Ate], @ M2 A E 7] AH LED A Alo]d] $1xste] M2 A
g AAx 3, w3 47 AXNREE xFsta, Y] AR Idus ¥sksta, ] g Y] =R 559
AERD 2 % WS PulEhe,

LED 2%}

AT 2

ALG] QloiA,

471 A1 LED A el 7] =dA S53 471 A2 LED A o] A7) =44 559 A4 A4S Sunke 2

LED 2%},

AT 3

A1l AlA,

%471 LED Ae] 7] Al WMEAZe T IYUF-E E3sHE, LED A

A7 4

A3 dolA,

27 T ZURE FFE VAol 15m oldeln, Y/ Y] T ZUNE 4] A2 S $1XkE, LED
A,

AT% 5

A1l AlA,

3709] §7] B LED A F shibel F4st 47 Az LED Aol Fge BAshvl, mF 7] AL LED Aol Pyt
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tt=23; A7) 4B LED AL Al & 2 A2 & ¥3star, A7) A2 LED Ao A7) Al =& A7) 48 LED A
o] A7) A1 Zo AXs, A7) A1 LED Ao 7] A2 =& A7) A2 LED Aol A7) A2 = 4 A7 A1
LED Ae] 247] A2 & F-iol AHs=, LED A},

A7 6

A1gkel Lo A,

47 AE AAF LED 44 oldlols Holw 87he) LED A& wakela, A7) LED 24 olelol: 2Ae] E71(%
4% W Esela, W/EE 37) LED &% ojdoleld <ol 2719 A% dw 4] LD e 7 wde W
& WA, LD 24

of WA AF Agurt ®& AA Agkl o8 7] LD 247} &
Ae WAk wE FEE LIS LED

A1l glejA,

270e] M= QR 47 A2 o A7)
3tsl= LED 4.
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AT 10

LED A ol A€ 47 =34 559 Al 555, 3 471 A2 LED A ol 42
2~

2 oo dbg Ao #ek Aow B} AMSAE 4H7] W (electrostatic discharge; ESD) WA|7F 7k
g By o] #ek Aotk

A AR 9L 20109 8¢9 30de E9E vw JEY A61/378,191500 o] AAS
I AANZA gl 93] 2 EalAel EEE ),

>

g 42 (1008 B4 A7) 33 FX(10)+ shhe] 7]3(15) el
H Hao] W tho] @ =(Light emitting diode; LED) AE(11, (A, B, X
ED Al(11)< 7371 713k(15) Aol aix]d A1 S A (17), 371 Al =4S (17) gl v xE A2
A(19), A7 Al H=ASA7)H F7] A2 HEAF(19) Atolol mx# %*é%(lﬁ, loﬂ%
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A& 4 9] LED AE(11, (C1, C2, €3, C))o] 2d dAw" MH-ofgolE 1 33},

L 1o ZA]E wHbel Zo], LED A A % LED A BE Z47b #l1 5(Al, Bl) 2 A2 (A2, B2)S ©] 23t}

A 2 LED A B9 A7) A1 FE(AL, Bl)2 7] AH-ogelet o|£-3kar, LED 4 A 9 LED A Be] 7]
A2 ZHE(A2, B2)& A& o]t} 3#, Ed X (trench, T)& LED A A9} LED 4 B Alolo] ARG, =, A
| EJX(T)= LED A A%} LED A Bo] 7] A2 FE5(A2, B2) Ateldl P,

N

g oz b LED A(11)e] +&wak AL oF 3.5 Volm=  LED AE AS} B Alo]o] A= dubAel
= ZA3F A 9 3.5%6=21V o]o]oF 3t} LED AE A9} B Alolo] AdE wl$ Zomz(eF 10um WA 100um),
LED AE A9} B Alole] A7) A7](E=V/D, V=A2]2}, D=A2)E AT},

S, 9 S (A e AEee VA 53 g2)omNE @Ay e AR Fe] A =H 99 a2
AE W, ZmAgto] LED A AZ 1 ¥ H o], LED AE At B Alolo] Hul AYAE 3t A7) 95 27
o RN FYH A VIl oJal 7] A7l AZI7F 54 grel =EshAl =W, 1 Afeldl] $1x]8k= w
AE(F7], A&A, B2t 0 54 B4E)L o28dE 4 9on, A7 A71Fe A7l el 9= LED A& A
9 Bol dFE WA o &4E & JtHEY 99 12). ol¢t B2 &S AA7] Wd(electrostatic

discharge; ESD) &4tolg} stk Ab7] ESD €4 AFstol thsk SEM AlZlo] & 20 Z=A|EHo] QE=d], o] AzleA]

BA4HQ AR(E EHel BAE HE BFor s

g J§
ddstel= A

= e AR B S

A HE T

Bowtgo] o =) wE wag X s 7 Aol @AY B4e) LED A5S ¥dels YW A4A% LED

ojglo]E Egsich, 7] LED of#lo]= A1 LED A, A2 LED A 2L A7) A1 2 A2 LED A5 Alolo] A=

Aolx 371¢] LED AES x3el= Y AZ% LED AH offels =g, 47 Al ¥ A2 LED AL 77}

1= 9 A2 =5 236y, A7) A1 LED A 9/ A7) A2 LED A A1 =& A7) LED A B ojgo]d
o

Al S

o14slar, A7) AL LED Aol A2 =& A7) A2 LED Aol A2 Zol A 3tl, A7) LED oldlol: A7) A1 2
A2 LED AE2] 7] A2 FE Alolo] YXste EMA 2 7] EdX AAHSA FAHE A7) G FXo)
A7) ERA] 2Rl A7) B ZFx)e] dukAel 2y Adwh & MX] A (surge voltage)ol 23] &4E
= AL BAEE BE 12E 2t

2 odtgo] 2 Syd wE g A Av] BE 727 A7) LED AL A S¥E 2 AR xue o
B2 AWetn, 7] Fo =EHE Al dd3= 2 A7) A1 LED A3 A7) A2 LED A Alole] A7) A1 dd=
o =¥ RES AEE A2 AAFS T3

B oalgo] i o Seo] wE g A e A A2 ddFo] 4] A1 LED A 2 A7) A2 LED A 4R ¥
Ao RS o AW

Hoame] i g2 Sdd wE w3 A= ZF LED Aol All HFEAEY A2 HrEAS Alolo] wixHE AE
2 7} LED Aol A7) A2 wEAF A WX EE ZAA 2458 L3

ool o thE W w2 w3 A7) A1 LED A A7) A2 LED A Aloldl A8 A BE T
zZo FAY A7) Al =AS, ] BAS, 4] A2 EAS 2 AV =AA 259 FAe dRg 2 A
& 550z @t}

T

ggel gy

odrgol] ofsh, LED AlE Alelell §1A18h= BE xel oste] AV B E4E WAT & v

EHY Aud 49
=18 Fee Wy Ao FEE e
£ oov B owge] o AXolo] uhe W gAe] SB ALS Yehi.
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£ 3o B ougel o Axdd] we W 4AE e

E 4 ¥ owge) tE Axdd] he 33 3AE Jei
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% 102 ¥ 9] E e Axde] BE 33 4AE Jei
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E11e B ugel ® T AAde] mE Wy 4AE e

E 128 B ugel ® U AAde] mE Wy 4AE et

E 138 # ugel ® O AAde] mE Wy 4AE e
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% 15% B wdel ® UhE AAde] mE Wy 4AE e
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H(electrostatic discharge; ESD) &4 ®AE 3i4dsly] f&, = 3& &
2005 vERdT. A7) wd FX (200 s 719 (15) AdelA =W S5
o] W tho] 9 =(light emitting diode; LED) AE(11, (A, B, C, C1, C2, (3))& X
2 A7) 719(15) el wiX " Al MEAS(17), 7] Al RREAIS(17) Al wixE A2
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o= A=A eFErh. A7) LED of#HelE Pz A4dsty] 98], LED

o], LED 4 C13} o] AA3F LED A9 A2 HHE=AZ(19)o] A7jH o=

. E Ed 99 a2HE =d 99 A e u, dFE A7) LED

(11)E 53 oS3 28 =42 89 A —(1 -2 »C3 —»C —B. 47] LED AE(11) 9 AW A=At
A9} 7] LED A B Afolel|A] A gitt, = 3o ZAlE npel o] A7) AY AAE LE o

Ad AA¥ oA} LED A5 A ¢ B Ateel $1x18k= 4 7] LED AE(11(C1, €2, €3, C))e] A

ol dp do Kt
Ipr
K
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=
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ki
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N
oX

0%
L R ¢ A 1= 1 | L A
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jv)
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b
X

3ol =A]E ule} o], A7) LED A A 2 A7) LED A B ZHzZF A1 (A1, B1) 2 A2 Z(A2, B2)S ¢
3shch. LED Al A 2 LED A B A7) A1 SE(Al, B A7) AH-ojgo|¢} o]%ati, LED 4 A 2 LED
Bel A7 A2 SE5(A2, B2)S A& o3}, 39, E@X(trench, T)¥= LED A A9} LED A B Alo]o] &A=
%, 737] ERX(T)= LED A A 2 LED A Be] 37| #2 SE(A2, B2) Alolo] A},

1

BSD S4% $AS] S8, BE FE7E 7] AR (D) 2Ad] dAuel, dwgel 4% Agtur
urge voltage)ol €13 7] WF ANk 47] EAA(D) 2A 3
A, Al BAZ(23)e 47 LED AE Aelo] F4Hx, AF Fof, 3]
4 F A9 LED AE(D) Aol Gl 7] Al AAF(23)
4 % gvh 7] A2 AAFDe dugor 4] Al A9F(23) Bk $AL Uk

Mt =2



[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

SIHS3 10-2016-0051702

g AA(0)E A= 89, A A2 LED A B 2 Aol 4 (37K o)) o] M= AZE LED As(11)3%
A71H 0w AE2 AZAHo, 5‘ A e 2dekE w2 A7 AR R BAE A =Y, 2R,

X}
(o)
7] A2 AAS(21)0] f‘é*éEM 7] Al AAF(23)e] A e A 2 LED A A W LED A B AN %W

o] AR5 7Wste] A7) LED AE(11)e 47] ESD &=y Bodity, s, 7] Al dA35(23) {1,
71 A2 AAS(21) RremE A7) AZIZE 2 47 F el LED AE(11) Atole] 4, A& 591, 7] 7l
H(15)9] =FE ®¥, 7] Al R=EASA7) e SH, 3 LED A A B Atole] 4] A2 vH=AIS(19)9] S
WSS AAHEtel e gxE 28 ¢ . 3, A7) AAdS(21 2/EE 23)S FA4shke =22 Ally,

= =
B4 olon, 7] dAF(21 2/EE 23) AR tUE EFE I4E 055 S
Z2d ok dE B, A7) A2 HAFQ2DE 2100A FAE 747 Si0u F¥ 20004 F7

=
S 7H A0 59 dger g4E o e, A7) All BdS(23)2 2100A FAE 7H Si0u0 ddTom

o

HAE ok, (9714, X1 WA BE 24 Ao AY AFolH | TA3AY AR B = gt).)
T 4E l“g ol thE AAlde mE g F2(30)E YERdTh. TAE vkep o], Y] A2 A1)
LED A A 9 LED A B A : , ASE(L,
23)& M= ﬂr% | A Aom, A7l A2 AAS (2] F
Al D = vhE J9ERT LED A A 9 LED A B AWE AF 3W HolA o ZF 5 Ao

o
—
sl
(e
it
os]
>~

a 3
QA 7] AAMUDE A3 BEael LED A BE Fa om, tal 4] Ay
D9l S wet @gsiolol duh. 47 AAS) ol AFHv], webx LED 4 A LED 4 B Aele] 7]
o) AZIEV/D, V=195, D=A2) Ak, LED 4 ASHLED 4 B Abole] AMES Hol& AFA7]7] 9
8|4, LED A A W= LED A BolA o= AXNESS Xvst==, LED 4 A9} LED A B A}o]oﬂ 8= 7]
A1 LED A AA LED A B7AA 744 @e A=z @Awoler @tk thal Bel, = 50 =AW whs}
Zol, A7 ERAl He] 7] AaAm 4D T 7] Al WEAS(17), 47 %“é%(‘ﬁ), 71 A2 Wz
319 2 37 =34 F513)9) TA Fuok AARow Ack gk, wEAAL, 37 EdA
AAUUD Y AL 37 AL WEAZAD, 37 BAFUD, ) Az BEAF19) L P =34 G5

(13)9] F712] §te] 1.50) o]7de] = oo gt}

= = 59 VIV AS wEl Aot gzttt = , A7 Al AHE(23)& LED A A 2 LED
Al Bo] FHEE(Y7] Al M=AS(17), 7] A2 M=AS(19) 9 7] E45US £3), LED A A 2 LED
A Bo] AE ZHES dF 9 Y] EAX(T) W9 A7) 7o FE gWe dFE w2t A3 AWt
i, 7] AN (D2 A7) AL AA5(23) Aol d4dE
2= A
T Tl
1

>

lo
ox K
N2

o
oY
BN
ol
> L

3, gow, LED A A 4 LED A B Bt} =4 4=
sich. whebd, 7] LED 4 AdlA 47] LED 4 B= 7h= AAEE 7] AuUDel o8 Aug 5 k.
i, A7) AR EDS BER S WP, ol @951 g @ﬂ% Sof, 47] AW (1)L
A7) A1R5)e) 4% ERel A4 FAEAY, EE 7] AARUDe T oD T EE AN RS

BT Ewe B ouE AAde w2 A G0)e] 7] FRE ek, A9 Ayt yeh= vket
Z

gol, Ha At HAH A Abole] H$ dde z= 7] LED A(11)9l Z471 1o dd¥a, Hu HYE
zb= A7] LED A1) HA HAYE zk= 7] LED A(11) Aloldl Y A|eh= Z=2ZH" (floating) E=AA(55)L
ESD &4 ¢ 4 Addh. = 79 =A1E vke} o], F2F =34 (55)2 LED %‘ C2¢} 7] LED A C3A}o] <

o] & o2 AAde wE @g Fxe Rm(60)olth. AV =HA #4531
3 E A zk

(23)9] A1 me= 47 279
E 10aw £ ¥g9 T g2 HdAdd o2 43 1(70)& YERATE. 47] ESD /2 4wy LED2] 1%
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S frsta, BAS] 4A gong, F7h ESD &4 d9E5(75)S At EAskE 7] ESD &3S 574
FHor AT, = 10ac] =AIE wkel #Zo], 7] =34 S55(183)2FH AFE= 270e] F7F ESD &4
FAE(75)0] vk, 7] 2 /el F7F ESD &4 dE(75)0] AR Fdete] whEstal Qlom R A7) F7F ESD
& FGE(T5) Atelell o Ee Al71e] Aol wAEkaL, A7) F7F ESD &4 GHE(75) AtelolA o A
471 ESD 4ol g = Qv 7] F7F ESD 4 4H9E(75)S 7] LED AE(1D I A A&sA &
F7F gE&REolng, 47| LED AE(1D & 7ss fAse A =& & Advk. @9, oE shte] ED
£ 9E vhEshe 7] F7F ESD £ 99(75) 9] oAl (edge)= Z=3H(roughened) 2] o] H(tip, H= 3
AR-(finger))S AT & dom, 7] |2 271 vg Aalixl 49E WA 2Ask= 7] ESD 452 &
& =90
% 10be = 10a9] @HIkoltk. 7] 2 7He] F7F ESD &4 9E(75)2 7] EA5(23) T A7) 2709 LED
AE(11) Arole] A7) 713 (15) Aol A7 49 4 vt

112 2 2yl & te Arjdel mhe 2 G (80)S dEbdTth. A7) ESD &4 =& A7 A7l 9

%ﬁé}fﬂ, T 2 Abele] "1 AZlE T =A Aele] M ® Al o]E:gtt. & 119 E=A1E wt
Yol A% AzE vpehd nvle} ko], 37] olake] LED AE(11)¢] 2 Atolel] AAZAH F sje] <133 LED A
E(11) Atele] Ag (D)= 15m Evk Aok vk, uigAsiAl=, 37] o]%+¢] LED AE(11)o] 1 Apolol] d4%
Al <l LED AE(11) Atele] A7) AZ(D)w 15m KT} Aok gl of7]A, A7 AdD)E F M A
3 LED AE(11)9 F MY Al =AF=(17) Aleld 7H #e AR AHeldtl, w3k, Aby] "elH3k LED
AE"e of7|A A7) LED Ao A7) Al vreAZ(17)0FE A7) & LED Ao A7) Al BeAZ7A
2 719 E b o' 7 9 LED 251D S ugtt. o714, 47 78 (D)= 50mET 22 Flo] npeEZ]

il o i
m\l
1

2ok oE AAde] o a3 FX(90)F vERAT. & 119 AAlA 9 FAH, 47 T AN

= 4E(13) Afololl A wHAstE 7] ESD &8 BXsky] H8l, 471 T
E(13) Akele] Ag(d)e= 100 o]Folojof ghrh. o]2fgh HA|(desig
n)= L Aelol A 2 S AW = 1 Alelol] 37 o]/4ke] LED AE(11)e] AZAH] U= AHI F N
°] LED AE1Dd 71 el AR LED A=(1D)e] =HA w45=(13) kel A
(D)= 80um o]Fe]ofof gt} o7, 7] "=HdA =455 el A" A7) LED A1) =34 545(13)S
258 A7) AF LED A1) e =44 S503)7H4 A Az Ao, T3, 7|4 7] "dAE E
tlolo= AE"S A7) LED A(11)9 Al MEAS(17) 23 Ar] v2 LED A(11)9 A1 W= (17) 74
A A gt o714, 47 ADD)E 50murh 2& Ao vkgH s},

T 139 Z=AlE wpe} o), Y] =& A9 A7 = 120 =AY LED A5 A 2 B9} o] 1 Apejef 3 N
o]’ LED AE(11)e] A4 st + 719 LED A5 (AT AAAE 2EE) AlololA A LA gt
Ak DS 2 4] LED AE(1D)e] vlg- AFsHA v s s AE WAS7] Hd, 713(15) ol A&
LED AE(11)e] A= ul, o5 Lo, 378 o]A4e] LED A& (11)o] 3 Wgo g wds= Ay Zo] B S

LED AE(1D)eo] 3 Wdoz wdx+= A5, 47 d4¥ LED AE(11)S 1 wjE WIs Hi=A] vFojof
o, ohA] EEf, A7) A<4F LED @%(11)4 i ks WREA] mpro] ) AT HLRE ZEA 2 Aol

b
i

Oﬁ'J

13

0;

Dol Az s wids= As

= )
3 7N el4de] LED AE(11)o] A== F 719 LED A& dsfjof gth. =
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