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A7% 1
CEREER]

o] zbzte] e H@]&% ol’e] ER(trough)&
EHeka, 7] wol Mol shbel AFRA (enclosuwre)F FHFES WAsE, 7] Bie
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71 Aol= s IERA= 47 2AESO] AT 9 Hoj= she] Wl ges dASES FAE=, Y
Hfo] 2

7Y 2

ATl gloA, 7] Ao sphue] AFEAE=, s o] Fakol Mo AR HAPE Aok shte] 34
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ERIy}l ok shte] AFEAE FAFJEE HXEHE, A7 549 7w 2

7] Aol shtel AFmAe] Hojx 4
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AT 46

A5 QoA B7] Ao shbel AAFE A, W8 ik, 2 A% A PHR PozyE A8

o shtel BAE Eshe, Tl s,

)
o

Y

A4zl dolA, A7) Aol shte] HA] A= 7] Aol skl AEHEH w3179 Avd 32
AH7F HEE A EE, Hupel X,

AT 48

A0l oA, 7] He] 7w AR FxE e 24 ¥, tubels,

AT 49

A4gFell dolAl, 7] BHE fAQl, tinpe],

AT™ 50

AB0Fl Aol F7] st o) o] EREE A2 ERX gule] tgE Al ERX WS zhs Al ERXE
Eeetal, A7) Al ERE gWe 4] A2 ERx gua JshA] o2, Hulolx

37% 51

A0 QoAA, F7] Aol shtel AFEAE Jgunt AL gPon Av)HE, dutols,

AT 52

o]~z A

s o] EREE Xdlels B4 v|momA, AV s ol ERXy Aok e AFEAE A
A
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47 Aol shtel 4l
oA B 1

7% 53

EERECR]

s ol o] ERxs ¥el: B4 wimA sj@o s, A7) s oo ERZr} Aok shte] QFRA
& FAstes A==, 7] S WEA VIS

A7) Holm sluel clZFzA 9 Hojr JRE vEsE Hojx 3l 2HEES ¥33lH,

7] Hojm shte] QIER A=, sk oo Fagd A AR HAE ok shte] 3xY FF X7 Ul
oA FHEAF 7] Aojm sl 33 FE FIAVIE FASEEF LRI, 7] Hoj= e 3 F
T TR Q WY AvET 2, yupo]x

A7 54

Yufo] A2 A

iy ol de] ERYE x3elE 4o vl r@o R, Ad7] s o]ife] EREVL Hojk sl JIERA
2 PASEE X E =, AV 559 vteA] s 9
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5 37 ALY 3239 % X7 E A29 339 T% TS E=2FebE, A ALY 3Ad TE T
o] Q FE = A7) A29] 339 TEH T Q HEj R &, tnjolx
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5580 oA, 7] Holk F}e] AL FHEE ZshyF FHEQ, tlnjo]x,
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A55&e] QloiA, A7) Bl wkmA] 7 F Al 7w Aol 2Elar/mE A) Al 7]l wixE A= afaA
5 9 xgetE, A7) 2dE wdTE A7) Holm dhuel 3akd s X710 Y] Ao s 2A:
THEES AFA7|EE FAEE, tufolx

A% 59

A58l oM, 7] Hox st 3xY FE w7 A 2AE wAFS ARANIEE A", A7)
Aojx slhfe] 2AEFAY Hojm st TS o XFsts, tnlels,

AT 60

A58 ol ol 7] B vt Z|w F A2 71#e) Holx e 2HLE AL A7) Z2HE wiA
S AEA 7= Hol e HlolE ¢ X3, tnfolx

A3 61

A558el QlojA], A7) Holxk it AL FHIEE, A7) FHolk e AR FHIET AR BEAE B
d 7] A= st 3zt T TRV AFFEE FAHHEE Y] Hox e 33 FE TR Y
of MlX¥=, fujolx

A7 62

A53E WA AS5E F ol @ ol olM, 47] skt olge] Fusi Holw shpe] wlolamw Fuig

2EE TP o) wEA AweRA, A7) sht o] ERs} ol shte Q2eA



27 Holx dhte] Q1ERA 9 Hojx URE FERI}E Hok st 2HAEFTS EFsH

7] Aol shte] QIERA=, sk o] FukgrellA el AApy] HAPE Aol sl 32k TE 7] W
oM FRAT A7) Aolw shte] 3x FE FxVE A= FAE L

A7) B wbeA Zde Al 71w 2 A2 7S E3eta;

7 A 718 A7) s o)l ERX F Al ERXE EFer;

fl rlo
0%
N
2
=

A7) A1 71 w2 A7) A2 7] Ae= 9 A7) A2 2AEZ0] A HAEs A7) A1 EZX
O~

R
b7 Aol st 3349 BE TS FAFES wAHE, Cnjol

& gol glolAl, 37 Holw shtel AZEAE, 9% A4 BAE ) Holw

A538 A A5 F o
e AL PARAT Holm shte] A ARG FHAES FHHE, el

el QlFE A WY
A% 65

A6agol QoA , A7 Holw shibel ARy AHR ol WAE Holw shte] 2AE THLRE U Ede
=, fulel 2

T3 66

Aestel QoiA, A7) Holm el 2AE PARAE Mok she] 2AE H2E Eishs, tufos
2T 67

A658re] QlolA, A7) Holw shite] AL FAQAE ok shite] FHES ¥3tetE tlulo] X,
2T 68

Aerdel] oA, A7l Holm Fye AR FAHLAE Hok e 2EHzl TR 7| (stripline
resonator)& X38lE, THlo] X,

A7 69

A68%Fel AolA,

4] Be) WEA] R AL 1% W A2 we TP
47 AL e 7] Sht olge] ERE F Al E2Eg Egev;

0%
N
2
)
N
s
flo
0%
N

| sht ol ge] Emx

ofy
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A69FH QoA A7) Holw stk AAkr] Asli o] AAE Holw® shte] AAES o wastm, A7)
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Holxw shute] ~ERU AL 7] Aolw shtel AAF Ao 2 m/EE 7] Aol shtel A
UEEEENIEE B

37 71

A%l QloiH, 47 Ao sl AAFE ra, A e, 2 As FAR pAE FoRyy 9w 4

= gl BRE xFshe, tntol s,
AT 72

A6sFl oA, A7) Aolm shte] Axp] AuRE ] Holw shte 2EYekel 2718 Ay =
ARt HES PAEE, dubols,

A% 73
A553 | QlojA, A7) By wieA e AA FRE ztE= EFS ¥EME, o).
AT 74

73l holA, 7] BEL qFAa]l, Hupols.

3T 75

A558el delM, A7) s ol e ERX A2 ERX gy ugkd Al ERY ZUS zhe Al ERZE
Zestar, A7) Al EREZ Wl 7] A2 ERE g JPetH] g, Hrlelx

373 76

A5 QoA g7] St o ge] ERme Holw shte] WS UAHOZ FAF, tntols,

Assae] oiA, A7) Ao shtel dFeAE JguT 4L dHow Av)HE, tuelxs

#d 24E

2 292, 19 A el Hum B gAXol FIEH=, VT 55 Y A61/7542985 (U] o
ERROR-CORRECTED QUANTUM REGISTERS FOR A MODULAR SUPERCONDUCTING QUANTUM COMPUTER, &9<: 2013\ 1
18)oll 3t $-AAL FH3),

o,

e

D AReA Agse 4T

Houbg o nj= St - St A4 9a] AFE £ WE WOI1INF-09-1-0514 &}e] A A Qgoz uetE
=

g 7|&Eok
2 Ede dutdog 2AE fufol2aE 9 AR ynlo)lAES FAsE WY B B3 Holu. 53], ¥ &
e dA 98 A4S YEES AR g5 w2 Y PAE 2AE gulo]aEd #3 o)
vl & 7] &
P AR Ags T AR Aol o o]&HA g WAooz HRE Qlmdsta Astr] s, oluA
FA1sl, Z3 2 98 (entanglement) ¥ e, FAF At FANES AL3T}. B S, EA A EAHAES0)
Zo] nAH AART g AsLS ALESEe] B F&How 2" = o] FAEY. 2y, 7Fsd A
b FAel =7 Y8, YA AEE "FHIE(qubit) E"EA FAE, B2 Fo & HE, I8al olE FHIE

Abolel AEAES AgeA Aodsts FEe aTad, 53, FuE
JEES

ARVES 7HA ok shar, N
HH o xAE F 9lojof i, tF-FHIE A =

FulEs 4578

E =
=
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g = glofof star, g&Hor x7|stEa SAE 5 3lofof 8, B 5ol FHER Vb o .

THIES Ao 27k Haul FHE zhs 1ol 224 A g Aaflereiy d49d = o Ars <
#2937 $3l /\}}lﬂ Alz=gle] 27k AFel= "AlAE 714 (computational basis)"®2A A AT & EW, &
A=, AR 29, 88 29E JEE AP ¢ A mEbA, A AR AeE AR FHERA AR
T e - ’\] ,ﬂ—‘é—O]E}. THIESS] Zoldh =d4 7d2 ol Fd 9 @& zev. ds &4, 3
A TS 2 A AR B et @l FHE 20 RRE oS58 AR, @i e -HE A0lESs
A o A 9o,

At 7147 2412 A (Josephson junction)oll M 2] 452 FAstd ouA] del=dd "9 FHES"
e

2B 1A Fra2 AF TES cINE HEd "5 T 2 AR VA7 2dE A
(superconducting island) ¢ 8] &9 &4l & A9 "H3F FHEE"S X33+, A4S AdES AL
L35t Aol FEEY 2HE FHIEEC] AUFHATH., 2AE FHIEEL FHEQ o]2L AEdd, o 2

8l7] Wl A

7H4 FFHE Apole] Adto] A, 2-FHIE ACJEES AR wEst
L FHEES &47ts
(mesoscopic) T8 AE0]7] wEo|t).

w59 1§

WHAES, 2A%E fute]aEo] FY o mpolARZ AR} AA TEES AREEt] Alxd F dSS AL o
APk, wEpA, HAAFEHES X fulol~E P 2L Yulo|A~ES Axdy] gt WHEdd #3
Zoltt.

2 AANFGE = s o) ERE(trough)E X3 v V| #ES e tulolxd] ek o). 7]
HES, sy ol Bl Hojx shte] S1FZA (enclosure)E FASHEE WX Hh. Hojx shte] xA
E32 Ao st QAEFRAH 9 Aol ARE I H(cover)dtth. EE HAAHEH A, 59 7HS A2
e, A4 FxE 2E BEZS 2T

2 AAFE A, Holk Fhue JAE2AE, oY FugollAe] A EAl(electromagnetic
radiation)”} Zol% 39 3209 F%5 F217](three-dimensional cavity resonator) ol FXstAE, =
ok shte] 3xkd FE FXVIE FAEE A, s oo Fuaes Aok shte mpola R Fut
FE X2TE F Avh. Ho® e 3akd FF 21719 Q HE(factor)= ATEY F 5 vt B AAY
gfell A, Aol o}LH 3 FE FR7IE A9 3ad FF FX7] R A2 32 T FXE EFe).
A19] 329 FF T2 Q HEE A29 329 FEF T Q HHEYG F F U

P AA P oA, Holx o] XHE FHEE Aol 3o 3zt & F37]0l @%@‘4. Aol & sl
9] A% FHIEE EWAE FH|E(transmon qubit) 5 FYA4HE FFHE(fluxonium qubit)$ —’F Ak, 24
AAGHNA, 2AE WHAFTS 5 7|3 F Al 719 Aol 2/EE Al 7|3t wixHET. 2AE wAFS
A% g 33 FF X7 Aok dhte] 2HE ‘I:'ILH]E—E‘ AFA7IESE FAE F k. 22 AANY
oA, Aol& shfe] =AFA L] AHol& el AT Ao® el 3k FF IV 2AE wjAF
S AFATIEE FAAEY. Hojx st wol(via)w H59 7I® T A2 7#He] Hom she] 2HE 74
840 2HE ATSE AEAE 5 A

Fol e AL A% L A2 AWe EFAT. AL ABE s} olge Ez
= Jol = QPE AR Al 24

o
b | -

ARE WEIE A2 2AEZS LFE 5 A AL 7% @ A2 V)Re
. _

HY AAE A, Aol shute] IZEA=, oF HA] FAE AHolx shte] QIE=A ;ﬂ%]@}
WASHAE Aol shte] dz] AERE @46t s AT, Ao sl 2AE 8

whe] A7l Ak el wiAE 5= ok Aol skl 2= 84 Holk s ?Jﬂlx:_
o] FHIE 9/%E Hojx sl ~EfE F317](stripline resonator)E £33 4= QUr}.

_12_



[0017]

2,
Ry
lo
N
&=
rlo
2
=
N
e
e
2
[\)
N
i
[o
b
s
[m o
O
2
=
~N
i
rlo
o]
o
i
o
ox
Lo
[
il
[

1~‘>~
4 =
R

)
2

o
¥, ¥0 1o
Y
it ~
N
&
rlo
ﬂOL
T
o 7
ox
lo
(m
fl
I
o\
24

2
i —
[l
ol
ol

y, A
=
off N omol = Rd oot

off & opit % |m o L
>
L)
i . -
ki
gﬂ
i
lo
XN
N

& orlo
rO
ol
>
N
fr
ax
—
Qﬂ,
i
lo,
L
>
N
2l
=3

oo 2
BN
4 als
B2
2
Iyl
Sk
5
4]
B
k2L
4
o, 0-.>1
o =
b=
~
liat

’ ’ l %EE i=
oA, Helm shite] M| aHE Holx afute] AEHS T ]9 Avd 329

[0018] Hel AAF A, dht o] el EREE A2 ERE gH &
gatar, o714 All ERE BHE A2 EEX g FPsx| &
¢ o]

[0019]

)
he)

A% cluho] 2% A%
Ashe Wi AL 7we] HolE dvE % 3
2 W83 B L AL 7193 A2 RS gHst] Holw shte] Emx 9 2

224% W4 wAE T

>
ofl
=
rlr
Iy BN
Ho
ot
ok
i
9
)
o
Y
o,
o
o
i
flo
_&4
2
H
2
-
N
29
9,
3

o

B[
2 07

fofd
o

el il
*

et
i
=1}
> rir
ot
Ru/
H
=1}
=
lo
r«O

[0020]

rr . )

4 2 X o
it
il
s}
of>
1>
1>
N
2
=
D
@
@
@]
=
oy
=

o M
S~

. -
oo
P‘L
2
S
oz, M
O>~
1>
=
o
=
w
(@}
=1
oy
e}
e,
(@]
@
@]
S,
=)
(&)
o
)
rir
o
B
it
ke
%
et

[0021]

>
>

Hefoll A, Al 7] Holk dRE AR BAZ 3
AE

o~

o NE

ne 7,
it
=)
or
to

[0022]

Howd
>
oft
fuj
B
X
=
o T g oo

-

st dAE, Al 7] Al
T Qa, q7|A Hojx st <
ez

o4, Holw el

ol
-

o |m g
Ty 2 N

o o
oo X
ol
)

o

r\r ofl r\r ﬂl{ﬂ >, rlo o[}lf i
oX,
EL
re
iy
o
it
B lH

24

O R OH v o owE omE > owE o )y Xorr ouE
2
=

SE
M
Do
(m
il
[&l
fru
e
)
oflt
oX,
i,
2
—
r«O
ult
it
N
A
kel
%
o
o

N
|

o
N
o

dtel Ax) A

=
F . AdE 3

[
rr
N
S — rir
-
lt
tl :
)
ofl
O>~

gAslEE FARET. FHolx st 2HE AL

= Eeae Aok sl Ak ', Aol
F7Z17](stripline resonator)& 233 4 Qrf. E¥ HAY
B2 EEHI Aol sl FHIEE TF o] AT Al B

_?l’,
v
=
(m
ME,
~
k
rlr
_izi
S

e
ox
N

< Z
H o=

Lo

00231 W9 ANFEA, Holw Al Aol Holw shje] ERxE PAsts Bl A3 Jlwe] A3 ERxE

o @AE o E:Ietar, A7) W, A3 V8o Aok dFE 2Ad: =dE dEse= 9l Al

2 AAGEA, A2 AFEAL] Q HE = Al JAS2A Q AHEY A

EE! o Aol shte] QFmAel How shte] FHES AFAYE WAS TH TP
F ek, Holw shte AZzAel Aol shie] FHES A WAL Holw

Holw she] FHES FYSIL/AAG Holw shite] AFZA o] Holw shte)

2 4 ek, AolE she] FHlEE EdsE FHE EE Seak FEY 9

o shtel AFEAL, s o] FugolAel AAY] BAZE Aolw shtel 334
% 4

=
T
ASAE Ao dhtel 349 35 328 AeES FAE.

[0024]

[0025] R
-

_13_



10-2178986

[0026]

of #h¥l= (labelling) ¥

I
o
oA
23
oy
Mo
x4
_Zlﬂ
K

=)
~

Al el wet

]

gl

BK
BK

o))
—

L

4 TF

32

s

Z 4 (enclosing)

N

AGejel we} g5 ol WA

BK
BK

)
N

L

)

2|

Baee] ]

=1
=

9]

AA el weh 7]

jeciec]
= =

3

oy
.

I

2]

AN e A

w
= X

i
<t

M

=
—=

4% tjd}o)

Bl

Aol upe}

M

W
)

—~
o

=
—=

%= tu}o]

.‘1

Bl

AA el upe}

jaciec]
= X

7

oy
a

=
—=

4% tjd}o)

Bl

AA ol uhe}

=
—=

A el me} 2AE tujol

& FAF g

g e A7) ¢

[0027]

S I A R |

3

sEd we U,

Sutel

o5

B

=

W2 ZA] ALE

L
o

UA HRE A7 oYt

)

e
Ho

Zo

S

A,

[0028]

AgAgozn A

Al o
==

A7) B g &
__502

b2} 5|2l ol et
Ack. Wk, z

Y
5

A9 FAL A2
°l

Sk
KX
=

Al Z
- (decoherence)

o =

]

A

]

)

al

]

[e]

5=
o—]

Al

BK
BK

it

23
umpo

N

N

BIN
jo
__OD
=)

i

-
)

i

AR
AR A A22A el A" S Aok Aok, gF FA A7)

Nlo

oy
Jo

0

T
o)
i
i)

1A
X

L
L

Efel #3171

oW

%)

~

Ton

P Tro] o)

stetel 3l A5 L

(o) =
FRE

Elo] oAk AR} A2

=]
T

, AL LA

A=
=

.
3t of

]

7o

—_—
"o

SECRIREE R

Fah gn

o
[}

PAEe,

=13
=

[0029]

_14_



10-2178986

s=sq

iata}

A% vol

KeN
=

1A A1~ 5EH(MEMS)

[0030]

Nlo

P29

AzvE =719

Ed iy

5T
X

CVD),

deposition;

vapor

(chemical

(photolithography);

Y Wil FHIES, &

S

4] (define)

tufol s, Ei s} ol4te] J1% el thE 4 o

REEIC

3]

[¢]

[0031]

”Si]—

i

o/

Aot

tuko] 2= (100) & =A

=

e x4

el A el

S

12

oy
a

[0032]

2 JE5 27

IR

-
X

o] 7]%(101 WA 105)<

2%-(solder

7

B

, ¥ (eutectic)

4%

17}7(-1

KeN
=]

N

[e=]
, =

=}
A

1)

o] 7] W 84 (cold welding), €%

3

171 <

S

=
=

tjule] 2 (100)

7hel 71%(101 WA 105)

A3l

=
=

reflow)

A

KeX
=

=z
=

571 €]

L
.

1ol =Ale A H

=i}
=

, 71¥(101)

bl
HA A,

S

q5 =

AW (serving) e 4= QUt}.

Hrko] £(100) 8] Zdel

A=

=

[0033]

=i}
=

71%(104)

tol o A

S

~—
o

y@o

to] ofefell © Al

S

29 ¥4

HEAN717] 4

§ oA

3]

tjulo] A~ (100) ulel th

=

A

=

O 2 719(103) Aol 2/

719 (101 WA 105)

[0034]

2]

Ao} 5=

S
=

efol o] A%

300m5-E

KR
=

o] ol oEA, 7] (101 WA 105)

500m7}A] 2]

AlGEel A, 7o

P ool Ad g/Es= Ex

AAGH oA, 8

e

o]

¢

N

tjufe] 2 (100) 2

ey
i

A

]
=

Aol T8k

=
]

o

[0036]

BN EREN

130) =

vl
=

12 3709 "] S1E 24 (110, 120

sy
a

[0037]

JEE EAEZA

144), =

(140), w]o}(142 &

130l

=

o

o i

Hlo}l5S F3f Q& =4 (110, 120

=0
==

l
=

Bk

il
Ao
)

==
o

o7
0
—_
N
-
o]
ok

A}

o

<0
Ao
-
T
N
E%

ol
e
—_

7
-

g

0

w
oV
<
o7
el
o
ok
&
oV
froat
23]

)

—

s,

Aol s ofof

B

el
il

_15_



[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

371 A" wpeh o], FE winEFE 719104 % 105) 02 HE FAE vk, ERXE 7]8(105)0] 3
BEa Aojs FEAor, 2AES(132)08 dRHAG. 7H(104)9] Hojk dFE 2HE=IT(13)om BT
vEEG. ERze ol A3 g B Ad o dn. dE 8W, ERZE oF 300mrtE 7] #H
CREYH AFT o e O g, @ 52 o A9 T TX171(180)7F =S A"
E2e v MRS @ AAFEH200E © A =AY, 334 E $3171(180)= MR dEEs
Aojm= A1 Fw(232) B A2 FU(234)S ETh. HY AAFH A, 27H° FH2 Mz FPsid. v A
AFEENA, Al EW(232) 2 A2 TW(234)S = BT 7191047 dhE 2AEF134) % v-5F 7Hs
AT 7 vk BB AAGHAAM, 33 e Fx171(130)9] e E‘?i% A“HE RRAoR AL BA=
s, #2 AA G, 32k E59 AM-O% FHL 2AESA3) FAE 2719 7h(236 2 238)F
At dAHo 2 FEHAT. MT(236 F 238)F AT (140) o2 HE 39 35 FX7I(130) 22 HA}7]
HAbE A9A717] Aal AHEE g gln FEAl el sAE, sl AR vE RSl B o8
- it

3 e wR7I(130)9 7letetA = AA] HARY oW Fukvt gad 331 AA S dA . 8
g AAFEA, 32k TF FX7I(1830)= whelAR FagR FetER A%

=

= AR
24, 3219 TE TZ7I(130)E 16 A 2062 Ml o= shrte —.—J}—’Fi 2=
T UE d2A, 323 FE(130) 5 WA 9uke] WA Hoim dhrte] Fuhge
ATt

S8 AAFE A, 2HE Hube]2(200)= 32k ¥E $X171(130) Wil wiAE sk o] el A= FHIE

(IBDE = = o}, ol A 2de FUEZL AREE o vk, Algto] ofd o2A, 2= FHE

(131) 747k EdAE fHE e S84y FHEY ¢ v, 2d= FHE03D 24742 &= Qtelve] o

& sk 27fe] A= FEE Abelel wiAE 2=Ale AE 29D 4 vk Y AAGE A, 2R )

E(lBl)E, (%‘ Qbelvke] @Al os 24w niel &) Zhzhe] 2HE FRIES] Fol JH7(236 # 238)
e %]

e AAFEHEANA, 33D FE Sx7I(180)= M= FHIES TieHA AR, oizlel mjAdE(140)& S8l
] 2 32k &F 337
]

%kx} ARE oo HEge Wrow 32 F% TX7(130)0] AFE &}, o2 5W, A7) AyXA

IFAEE A ARE JA=ZYE] f%k Alal JIAEA ARgE $ k. diskdog | Aojst Aukg A

(coherent state)® W/%v A9S FHY FH (W=, " Jei(cat state)"= S =)o] AL 7IAZA AL
(e}

€2 F A, AANFEHES FY TF TX7(130)004 FA ARE =T Er] A Ao 5 Ve
AFE A =t

271 de" wpek o], &= 19 7] (101) 2 71 (102)2 HATS FATH. B
2A4(12008 ®FstaL, olg2 AA7] AdEo] HEs FAEY. dAx

of AA¥= A ]i(118) ol R/E= AA T " Ho] E 2. A=) A EF(110)=
TRIE(116)E JE=48] A% 2d=5(112) 2 2AE=F(114)S Fdstar, 2o ol oF dAar] &
25 ‘l:'fH]E(llﬁi)E Hoskal b 2 A7 HAE S EA ) WskA FeteE gk Ay A
(110)= H3, JAS2A W2FE dar] SAF o f4or FE8h4] Xetes vk, fAkskHAl, d#47]
2 (120) = &5 (120) Wl AA1H = A5 (128) 7ol B/E= AAT € H5o FrE(26)E 3
ek A7) A E(120)= FFHIE(126) S 1S 2A 6] %' 2AES(122) R 2AE=S(124)S E9star, 1
of ofal oF dA] FEomEH FHE(12600S BEshal SARE A Hnke] 29
0e aase] wA-Aey.

2Ze AZFRA(110) 2 9
AFo) 5-(110) = 61}71 A} - (110) lﬁ
)

I
o
=
N

1~n

102)2 A=k7] A

e 2y A Y H 7H(
HE(110)7} FAHE EETES E%‘JE}. Egxo Hojx d¥s 2AEZ(114)o= JP—%%E} 2HAEE11
4)& ER¥xo FEQ 7|3(102)9 AF-E E3 IET  odrh. HEF FHIE(116)w= AT (128)0] H/EE
AAZ ol FAETH. 2R HAAFE A, AAFTS 7]H(102)o04 ERx| Ax AXE FA welrh. 99
o] Age Edo] AAFS P8 A AHEE 7 Ak, Algko] ofd dR2ZA, AAFE qFA, Absh grA, B



[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

SSS0ol 10-2178986

i
T
[

il

kel

o

91;

AT, Hol FRIE(116)
ATH. HF9 FHIE(116

aL/H A 742% & 9,
2l FF71(310)= Al H59] FHIE
X171(310)E ek Fo zouma & 915}. ﬁL
=425 42 5 A

i
)
[0
o
T
)
[
S
e
rlo
i
lo
lo

m 20
j=s)

o X = p
;
g orr —
pie)

U

2z rlr

)

w F
=

o oo by
_OL

)

)
)

S 9 i
X
g
)
o
fetl
2
9
‘ﬂ

oft

[

(m

i)
o
fr 2> o\

)
>
[
[t
BN
o,
of{
™
N
@
—
S

10 o ox N ol
Moo

o & 2 o o
RO

1o
Y
ol
o

713 (10D)& FLg 7] (102)e A o] ERxel e}
el ERel Aol AR 2HEF(112)02 9
of z¥Ae] EABIEE 719(102) Zl7kolel wix|
(101) 2 7)19H(102)L, 150] 7 Ha= ¢
T Atk AR AR 2EfE] F317](31
& 9 AR Ao RRY e,

off
1o
S
Hu
)

fu
R

ERzxE g x3sich. 7]3(101)0l
112) Aol

2 Atk 71k
2| F-(110) 7B "olzl X|ollA Mz {5
HE(116)2 243 oan, AF g
AR7] JALR g

i 1
$
> rﬂ
v JFﬂ
i i
NYE L
i X
>
o T o
£ =2
é ~—
>
)
i
rlo
2
i)
—
=
=]
o
&O ~

}7

2 i
I -

oy

2

62y
Mo to

N :m—l

ks

o ~—
r*;

P o

Bty
TN

)

il
>
e
kv
=
i
kv
o
=
o
i
flo
g

1
TR (3009 NE BAFE P 1(118)©
Fejoll A, Z4zte] 24 %= %HIEE Euw% THIE E= Z8iw FHES 22, 2= FHIEY
E 4= Al 24 = Z ./E °
] Z

)5 EA

>
oty I

-
=
()]
%
oy 1
)
N
Lo
u
s
(m
-
=
2w
[
-4
oft
=)
(11
k)
s
w
—
)
o
>
ﬁd
0
ol
2
:l:'4
i
Y
O
HU
2
2
ﬂ
\
i
Y
N
m]

—1>

fl fo yo
n R

(118)e] ¥W9| ¥ FES ~EF

frh, 2EE F17](430)E A=l (420)S Ed FEECH 2709 ATt oA,
EE EEel(420)3 2EHHS T3] Abolo] Aol EAdt. AuHom  Ax|Fo] w
of EA5E FAA @ ZAEE 1T %S F7HA717] 918 AX

o] F9(hole)o] &A3}

=
ZX17](430) 9 EHL ]D:‘(ground plane)JJr o] %=
a
(€]
=

o ofj

ool ot (M fopx 1o |

froox i
ull
fru

m 00
ﬁ
%,
olf

=
&
= 2
4
+
Lo

of

Ure

i
2

2 (o
N
it

ol
o
q =
2

=2

=)

i

2
£ oan
Moo =

-
lo =
i
%
o
it
o
Y

ls » o

ro,
i)

ol
ol

Asl7] 918 we] Bgme] dAe
7 L GAI(702)91 4, A1 EZEIF AL 7] g
HMW, 19 9 ExdE 339 93 /e

“o] AbgE & Ark. shbel ol A

)
2
ot
)

L rlo k1
1
fob)
>
of{

NI
2,
=
N
=)
o
o
8
tlo

il
>,
roh
£

i
10
10
)
ot
%

]_
SAGDAA, D5 FEFC00E ARG AL SE Y FHAGCE B ). 43 el 2 59 o
AHQ AAFEANA AEBATE, vhaas) GBe @ 5 At dole AP Bhol AgE 5 A,

Oko

G (804) o A, EE#H A 2=EZ(photoresist layer)(504)e] A3} F4%(502)9 $Jo] ZHATHE 50). LEH
A 2~EZ(504)2 7]1F(500)0] FAE = ERZI 3_7]0]] 7ze dEon FAAL. WA, TEHGAAEZS
E237l $4 95N Z1wel §498 7] gold k. A@o] ohd ez, EEAALEZ(504)L, 18m
x38mme] 7|5 Zte A3} 435 (502)9] %H xHi o}l == A= 5= gt}

GAI(806) oA, A3} F2Z(502)9 =FH FHo| AAPTHE 5d #F). o] AL Al Hjtgh wa oz A
2o vk SR AAGEAA, A8 T (502)E A8 %A%—% AATAN, LEAASES AAA =
24 A g Abgste]l Azt oE 5W, WA ol AZRIE)S Hst AT A4 A AHeE 9l

_17_



A

s

[<)

o
o,
&

]

AL

10-2178986

]

o

o] M=

SEE4
(504)

RE=
==%

EeA]

171 <l
(506)2]

o}

H71

el

°

e Ex

=

=

Rikes
3

=

=

A

o] =71

=

=
3L

(506)

=
S

E

e e

°©

A

Az

AlFEel A, 7](500)e, Az LA

QA= dE 59, AZAEA CHF./0,

(808)oll A A A=},
A (810)ll A, 7]1F(500) 2] & FES ER

t}. RIEY]

[0053]

—_ - e —
< = KT R AR g TH TR FTRT < T A B Y NI Gl BT W
TX e % RmW, I A O T
o T °o W T _ WS T C O W TEX T o)
T OFECF Y% o I A I i I g TR BT R
< &@ﬂm% M = oF zﬂ o %ﬂh??é K= o w © W OE o 9 4 ~ o L.
H RN Sex WoAme N W Byge® ey g AT ETy o M2
A o N zn 7 Ar ol o R o K N W o T W oy fo % R
o DETH  ®L®  TH N W Zaw S v THE XA
2 OB X w | B pg e T S Mopu® S Fg Wox X P w
= 2L SIS o LB = i N o i up
T TLaNT P oz M e T B B owMagmw
; o)wroﬁ_y MO 2w o PR T e T woagou U;%MELW Hﬂm ol B 5
)| S ol 2 x w x N TR o o N T WA T = M 7
v Bhur  Fo~ EMew pAmb e Law® mTL E¥T f,wm RUE
[l ) = — ! - ) = - e
P BErple mad TTim B, ERT ST E L o T8 B4 E sl
b N Yn o &rﬂu_/ W,l E&w.wmﬁoi w N oo Wdﬂ_ﬁo Eﬂ]ﬁ% Ma:ﬂ TR =
By Gl ot kg TR o I T WA St oo
= iz B g2 .F Eu¥g3 Tow. phid 5T omew SOH
= . imﬂmm mﬂwj S M7 mm%?mﬂa\o mnmﬂrg q.o;Ei %aomM me_i xuoL%L_
g T 4 R NSl = o N = oo oo o J oy o — < 8 . ST
SELusT Fhe DZLE CMETy almy wRw Tow sHE S
——— B ﬂo7 ™ o iy IH w O — ﬂAE]AeH N . g W BN
= B3RP i) T Tkl R o®m gl oapn v mow
S OMIEE LT OTERLE @R % CHER gge mEd pER FUE
o T ° T M o X T T C - Mo oE T - ¥ —
= E %%%% mmeg_mzm %%W@. %EMWA;: WMW% ﬂ.mﬂ RI gEe 5=y
&_‘__Mo KOU,_ﬂan. &eﬂno HOWM”_-WMO ﬂoiﬂoqq ‘No»wﬂw Z,D,FAJ)AIE%W AoAﬂ uA.oZﬂﬁ
g — B0 - = % = o _ S~ -
e Agof ZEBEE PSR BaFa Yy T3 xﬁ@% A B M
ul M o= EK O L < B = ]ﬂ oo LN g o T o R O~ X 1k i
N AN B BB mpPNdT gno . BN ogaw X0 xE T
27 LEwd gl TETd R pw® BUL®E Drpz T LT e
ﬂH%WﬂWMmEulm Hlﬂnﬂdﬂw: QeiﬂwﬂﬂiomAT _Emﬂb:ﬂTo.ﬁ ﬂwoumoﬂ _i_]__/i_,m,xdr. EﬂM aaﬂaE
) —— — il S X A T = o) X
= %%Eﬂ&r © g Mi%ﬂ I RS ELH%H ﬂ@ﬁw R I S oy
W wm Ty &g F N Ry L A P TS R ) -2 o W X
meuw S e B om o3 S ﬂwomﬂm:‘mﬂr_imﬂmﬂ ﬂ%ﬂmeZmMcl Ema“u B
0 T o [ K yﬂA_l T © ﬂ.! N = Ul —
X TEeye ZHE Ttz dmem.z Dhgpk o<k 44 F ST
T HEwdn gme CRTET oxE BIT DuuY Tap Towx T FEX
di o DA TE s _ﬂzc%w %ﬂmlﬁo%% TEG W, TR LT N
— NS R o _ Al e S w5 o P BT g N e H N CERANC) = -
2 TEETS A5 HRC® BEII4- T ew Blup DL ERD
fed ~ 9 ol o O = oy K T N oo X o~ Bl % — ~ H s . N ,_4
—  oh o w oF X = o oW W ol oy = e
o 5K oy B T T ® - K g o S g o o TEE T AN =
o o B OW = . O P o = B 2o o 2 aF Mooz 2 C e = ol
NGRS R o TP X = M - T 2 R ox T o= o T M
ﬂrﬂr o MH AE R e o.ﬂqwl o Ao _QM B0 aomﬂ Ao ﬂﬁ%mﬂ K Zy on " y1orem_m. oR ZyLE
5% REe gL xHe sw o Doeowd®ou® [ wTa rer xzyz oxo ¢ zalw
L oY~ ) = B - ~ — . . = T = _11 = = - =
c T SEENS Thwr Pav  x aNog U ToEw  TPE TE N TELP T
X mo B m = = E%JAAT M S . B = . © ~ o oo JJ A /AR
M B oo TR B o Ao s} oy R T S 7 S 4 Moo= s =Y
W Ot\)n_mo‘,l . ® ) Mo~ QEAT i Ltmﬂ(mﬂﬂ B T T R LN 7AHTE = o T
TE C8EYE st NI RG A PRE Byt g ® 25T 20T sempy Tu o
T HIZoTWNE DEAP HTPEET 48 Humd HFTPHEALFE BPD DY H Do © @
= o < = = = = = =
wv wv wv wv wv
2 g g g g s & g J

_18_



[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

oin
1]

=61 10-2178986

2 AAGHA A, AR 2709 VaE A A7) o)l Al ERe] HA AAEv. mEbA, AT
Ao Bl/E= AAS e Aok shel FHEE AFEA el wiAEn.

HH(700)S = 9 2 % 100 TAlE BrbEe Ay gAES w3 23 4= Jdu. dE i, WH(700)S
FYste Ao T 19 HaTdAe AF2A (11009 FA4Y & AT, = 9% adF(140) 2 RIS AF
ZA(130)E A7) S FrHel dAES TA%T. & 102 WA A2 JAE2AH (1205 A Y

9= MAS R viEess A AT FUHEd dAE000)0E =AY, 2 AN, F7}
=

e,
x
ki
—
i
BN
2
9
ki
_OL
i
lo,
2

5

(03
2

il
i

aA(902)1 4, Ho= shte] Ade] widZE 71(103)e &
WA (702) 4] EREE ALY 98 AHeH

GA (904) A, A= shitel A Holrw dRE AR EAE IEdr). oAL b (704) 9 B#ste] A
7] AFgE BY3 S ALEEe] AFHE £ Jdrt. 22 AN, QY-S 2AE B2 9HsHA A2
U, g2 ANYHHEANA, Hox sl Ade EHE s oS AR BEHE v&EE 4 ).
A (906) A, Bl 713 (103)2 713 (102)9 AFHt. NBELS A7) =99 ue} go], oo AghE W
o7 Hag = Q.

A(908)IA, ERZE dE BYW, GA(702)04 ERxE A7 A AHEE U A A&t 7]
7H(105)°] FA At

GA910)el A, 719(105) 9] Aol A= AL A2 didn. o] AL dA(704) 9 wdste] 7] AHSE
TAT AE ARl AHE 4 Adu. 2¥ AAFHCAAN, B2z 77k g 2HE SHE s
AEAn. 2dE 2242 Ao A4gd AL 5 e Sol 9. BE ANGHAM, 2dE=SE ST
e Imd 5 vk, we AAFEHSAIA, 2RSS AV U= 10md 5 v

A 912)14, 7138(104) 9] Hoj= A= 2HE 2d2 JRdn. oA @A (704)e wyste] 7] Ag-H
TU AYE Aol AHE = dd Vw0409 ®We] 5 B2 =FE A2 dopde 5 st dE
=9, & 2004 AfTH(236 R 238)°l Hleshe d9e AR SAR vREA ¥e 7 A

SA(914)0l A, 713(104) 2, ERZTL 3A4 &F #(105)°] HEn. 7AES 37

ar
[€)
wolg wpsh gol, <ol Agd PHow FHE F vk,

>
N
Ll
ofl
oX,
o
ol
m
i
H

AN, MATE T YA T G ILES P wAD e ol Aokl AR
How gHd & v,

01-'

2
= 102> HaFdA A2 JAFZA (12008 FA5H7] 98 F714Q dAES =A|gT),

A1 (1002) 014, A2 (120)9F AFEH ERZXTE o W, WdA(702)04 ERZE AASH7] Y3 AH&H

TUS AYE AF‘-’Lo}Oﬂ 7]5(101) %*é% o EE ARG A, IFEA(120)¢8 Y ERITE= oFEA

~

110)9} vl Exsxel SAld Id9 - %D}.
(1004)914, E2A(120)9 A¢H ERZE o F S0, A (702)04 ERLE sl 98] AHeH
T AR E A}ﬁo}oq 713(102)9 ATk, S5l AA P, QS 2A (12009 AvE ERXE IFRA
(110)8} A3y E2xe} FAlo] PAE &

SHA1(1006) 9141, 719H(102) 9] Aol A= AFEA(120)9} A¥HH

=]
— =
T U o] AATE AERA(110)9}F AdE AATH sLdF Aoz d4d + U,

SA(1008) 0l M, Aok shte] FHIE= AXT Ao d4€n. o] Hojk shue] FHIEE JIFE2A(110)9}
AdE AATH TLdF Aoz IHE F U

webd, 2AE culelse] Holw sijel AAYHel WY u 2 2
alibe] whHo] A E SR B,

‘—4' 70, _}I: = L o ]?——_} = =4 ]
Atk olg 2w, Qoo vl 2% dFRAS EdE 5 ook Ay AFEAE g Ay, g
B E vholaznge) 2718 b & odd WAL, F4E % AHES B ANe FRe] HES o



10-2178986
ik

s=sq

[0079]

o7
Wi
100

e

X

W
-

el

of & &AM AAEaL,

= 7hA e A

9E, A2E el

Eal

|

A

o}

1o Wk
e el 23

319

H
=

o
TR
2]

el

[0080]

el

[0081]

=)
=
=
=
PN
n
h

")
XN

o

BA A
mho] 1]

40 A 160
=,
'S o]

] "ﬂi’ﬂ, n

1l

=

=
vl
=
o
o)
=
Z o
=i

S, weA,

s

e

o~
T

]

Z o
LIRS
FAE A

%
Fig—= B

H

o

=4

s, "o 80"

o] A €]

oA =2

=
=
Dgﬂﬂ

=
=

A 7S

SR e P G L B

o

19f &y

e 24

K
A

bl AbgE o], A

5

[e]

.

o

il
JEETE 13

sHA 71
1ol el ol
=i}

g
=3

ATE. wERA A H QL DA G E
M

A

=

L

s

49l

sk el 2A 44

S

=

e
i

15]]oF
Eol A ALgE vt gol, ofF

1

shubel dl7h AlBEE

[<)

s
S|

Ark. ATt
=olM AREE mpek o],

_/|:
h=1l
2
2
ok A

=
=
3

:l_‘L

_?L

CEERE Y

J

s

%
(e}

%€ Holx
A npe} o],

&
=1]
=
=
=1]
=

no_]':ny nEH%};n
d2 =W, F7} 2058 35074 <]
ot

o

3435 of of

sy

R REIENE

o]

EEEE!
A A o A
o)%

A A o A

#o]o
o]

&
5

[0082]
[0083]
[0084]
[0085]
[0086]

Bl th

S/

=]
T

£ 718 (open-ended) 1ojo} 2

)

b
o
;OD

" W

Z A 99 &

0

Hlo
K
=%

¢

oV

X0

il

;OD
8!
el
il

Sol A ALgE Hhs) o],

&

fl_L

J

g

=1]
=

g Al A ol A

[0087]

K

o
i

1:3

oA

3520

soma, e

-
£

Fupel

S

L Ao

=
=

_20_



S=50ol 10-2178986

e FEE FoshrRt B AL I ¥t AorA A Zolt, '~ T v Y e - T A4
galA] s, mE YTFENAN AR W - 2 pAEE A% g, a9 ge Waed EAE golsu
of Bl m @ PaEY eh F AGH she] ase TS AFY Aotk YwtHow AgH uie} 2
of gol "EE"e "E F sh', "F s, T wA s, Ei 'S A shie g, et golE
of o w wiEALl TigtE(F, "ol AR B RFE ohd")g el Romd X sxd

z A4

Aolth, FFAEeIN AHgE W, "RRAoR PYHE e Sy Rojol A A vhel o] 179
9 ov % b glolet,

0088] WAl B BTaEeld ALgR wheh 2o], shi olael 8o PiEg B oF Ao s
S48 ALEQN L4E F YA Hif oA 2LTHA HAGAL, BN 828 A2S 9 3
Aoz Gad mE ok F Aelw SIS Eders AL ohlv, asne fiEdAe] ashel 2ol
e Hxﬂo} A G Aol el s SuaES dsHelel Bt o 45 o F "Holw

: o]
€ 6UA GRS Ak fawl U
Jee Y 5. A, H-AA omA
01_‘,:_ U = Soldow "A H/E=p = xqohl:_
2 g Hedoz Tgae), st u

2]
sl AR ew A 2
A FAHo T AWE 945 9 MEHog EAQT F
2 B 5 Aoz " (EE,

shbnE shtel A G

A,
o ge s dgyoew ¥3ts)
&

[0089] oA #wt olyyz}, Az WAMA, "E33F=(comprising, including)", "AYE=(carrying)", "7}A
", "3E3sk=(containing)", "FRFSHE", "HAEE", "~ 2 FAHE", T 22 BE A8 o= JNd
&

eI E AlRE A e Aow odsolo @tk wA A% o TE(~ = FAHE U - 2 SpKown
Z =]

e

AV

2ER AfE= Aow2N JEEA ool
2 FgAel ofs Ay
A=

0090 AFFES 1wl ol
2 3 )
el Qe mE AAE

[0091] A4 A5 FAs] A AFIEdA "Al", "A2', "A3", T BT AF BB AES 1
AAZ, W dAEe] FAHAG, Y 24ES A5 Y8 A ol A= sy HFE 84

™ EP% 845 FEY] A2, AF &0l AMES %) SHEERA @A AL

(precedence), T+ T TS T AIZF AHUE shUe] A4 849 4

il
ls
! 1o,
Lo
o
A ot
2
N
o
o
o
ﬂ?‘i

_21_



k1
N2

1
(g
~

116

126

118
é 112 114 120 /} 122 934

1
(g
[\

104

105

140

A ;//B/,\/'s

132

200 J

_22_

5

10-2178986



omn
J
Jm
Qﬂ

118

1
g
HN

314
116

- -

200 pm L

430

_23_

10-2178986



k1
N2
%]

9 4 MWoo® %
WEEEW g
=
1:‘1-}
m

_24_

¥05

10-2178986



k1

Hz prz

506

612

_25_

5

10-2178986



k1

Al 7]%0] Al EEZTE FA

r
A1 71#Y Aoz ARE
=3x E4=% 9 &

A2 71%e] Holx AXE
zA= B3R 95

|
<
706 —& A2 71Ro] A2 EEZTE FA
.
ran

AR % g Ao shiel
AuEE 94

712 Al 718 2 A2 7192 F st
Z 379 FE9 "HRE AxE 39

FAUEES 2= A7 349 §52 94

714 1 AeEA o Ry GdAEd
s =92 = 10 A=

. J

_26_

5

10-2178986



10-2178986

s==4

B
H

= 0 =
= =&

o

718 &0 43 w4

¥ €3

= 9.
=

e

e 48 T4

EEHA2EE Aldstd FF

A7)

w
K
AR
& T
Ko ol
SO
e o

e
R

.ﬂl
T
X o
e e
il i
jult il
X i
Gy
" N
) i
B
~

A A

= o
=

)

A8 A

<]

802

804
<

806
<

808
-4

702

_27_



k1

)
)

w
<
(3

w0
[
B

A A A A A A

o
(=]
(=21

o
f=]
o

<]
=
o]

o
g
1

914

916

900

WAE Z1ded Adss 34

Al R/EE A2 7%
a Jlevs AF

!

A3 71¢e) A3 EZTE FA

—
S

A3 71% 2 A4 7)EE
7 & 3lo] 21]2-4 373 FF
]7]E Etﬂ'ﬁ]-‘_ .JJao‘E’ ?g/\a]

Y

Hol= shipe] Wl HF ol
MEaze A%

\/“

_28_

5

10-2178986



S=50 10-2178986

= 728H A%

¥

1002
Al 7179 A3 EEZE FA

v

A2 717 A4 E2ZE FA

4

Az 7199 A= 97 E
AAZFoz B

¥

AAZ Aol Qo= s}l
AUEE 94

1006

1008

1000 J

NN N

_29_



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 11
 기 술 분 야 11
 배 경 기 술 11
 발명의 내용 12
 도면의 간단한 설명 14
 발명을 실시하기 위한 구체적인 내용 14
도면 20
 도면1 22
 도면2 22
 도면3 23
 도면4 23
 도면5 24
 도면6 25
 도면7 26
 도면8 27
 도면9 28
 도면10 29
