wo 20227203288 A1 |0 0000 KO0 O 0

12) 539 afﬁ%ﬁﬂ ol FNE FAEL

(51

@1
(22)
(25)
(26)

(19) A A A 4 A 4 7] é} I A 00 OO

T A AR 9\? A A3

o) =R

43 =A 2N 10) = A& 70 X
202239929 Y (29.092022) \WipO | PCT WO 2022/203288 Al
ZA 5 EF: EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
HOIL 23/15 (2006.01) HOIL 25/11 (2006.01) ID, IL, IN, IR, IS, IT, JM, JO, JP, KE, KG, KH, KN, KP,
ZAZYAS. PCT/KR2022/003794 fﬁz I\%LQX;CMI)‘(K&? i/ISZLIE ALEGMNAII\I\/II]())I\g 1(\)41\(/;’
TAELY: 2022 ' 3 & 18 ¥ (18.03.2022) PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
2990} ol SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
=TT = TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

F7: B ga) AT (A0 wAT Gl B ASD BE R
SHAFEAAR 0 @l H3E 93}e]) ARIPO (BW, GH, GM, KE,

(30)

(7

(72)

(74)

(81

10-2021-0038829 2021 ¥ 3 ¥ 25 & (25.03.2021) KR

Z299l: F4 3| A} o} 24~ (AMOSENSE CO., LTD.)
[KR/KR]; 31040 &= &&= A HA] A 51 alakg 44k
54 90 At AdA A G A 19-159,
nam-do (KR).

e z}: o] X ¥ (LEE, Jihyung); 31040 =
A5 A A a5 90 ok A4
&7, Chungcheongnam-do (KR).

=2 1.

th ¢l: Z AR (KIM, Churchill); 06527 A &5 A] A
27 72974 37 Bl QB U 45, Seoul (KR).

A= (HRe] ZAZF e & 7 BE SR/ =
W Al B35 $93}9): AE, AG, AL, AM, AO, AT,
AU, AZ,BA,BB,BG, BH, BN, BR, BW, BY, BZ, CA, CH,

CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,

ol.

Chungcheong-

A
2]

1l

aL

LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), S-EHA o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
¥ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

B

A AR ILA 9F $HA| (2 oF A|213(3))

(54) Title: POWER MODULE AND METHOD FOR PRODUCING SAME

(54) e BA: v EE H O AN

(57) Abstract: The present invention relates to a power module and a method
for producing same, in which the bottom electrode layer of a ceramic substrate is
inserted into recesses of abase plate, and, with the ceramic substrate stacked on the
base plate, adhesion via brazing is carried out, thus improving adhesion reliability,
preventing flexure, and provides highly efficient heat dissipation.

(57) LA & e g rs 9 1 Az #dst Aoz wolx
ZHolEe gl Aty 7| 15 AFES st Hola Z4
O|E el Mgty] 73S ASs JEHE Heold Hegslnz, A A=
Aol FolA 1 AL AT = gl om i g3}



WO 2022/203288 PCT/KR2022/003794

-I—l

g HR: A EE " 2 AT

Hog g BEoM ol EdlolE= A EdolE g er
FAEH dFnE B e AR AT ol @ Hlo] & SHlol B
7

IL

belol g of gAo 2 ALg8 5 ek, o] 7] 4, o] 2

| frelshss A lwe] s $ud A e 4 ook

2 Eello| =] A5, A A7 17.8pprvK o] ol BB
F4 Fo AP ol 2 A% Hol WY 5 Yk

Sl so] 2 E 7} Ho} Hlo] 2 Eejol £9] H, AF Fol

—_

ot
2

(o]

lo, 1o 1@

=
R =)
o

P O 2 AISIC E1= o] 9} §-AFSH Al & & 250°C o 8} <]

1 At 7|33 wo) 2~ S| EE [ ettt T o] wo] &

o} 7)o [ gzl o e, Wl o] 2 E ¥ o] E= CuMo E+
Ni-Au A| A& o] Fo] A 4= 931, U] = F/]i(Solder Preform)S v 7} 2 A2}
7| ghel o A3 olu], U2 2] %2 Sn, Ag, CuE X3l 2R
o] Zo] x| = SAC305S A&, U8 &5 = 230~350°C0] T}
2, Ee e Mk v]da wol 2 ol E S FE T RE A el
AR E] = S vo] ~E S} U el E, AT A AN SO AR Qg T A
H]-g-o] et W3t A7 78 FA Tg okl Ehar 9l A Aol
g o] A AgE A

713 A

e

o g ol A2 Alete] vkt ol & FHo] Eo] g Al A 7F H =
Holu 718 A & UAste A3 A& FEA7IAL, ThFe ol &
Edlol Bl th3t nA A HF ol 7hsstH, 4 b3t | g R g d il
7w BE B O A=Y S Al ks Aot
A HE s

g71% kel 2 A5 DA sty Ad 2 o] Ao mE s e,
ﬂﬂ‘r‘ll 7133k, Alete] 71 ke] shol A ehE Wlo]l & S0l EE st
Aete] 7132, Aleke] 71 A ok, Aleke] 7Aool dAd | A =St
Aeke] 71A o] shdel @A ¥ oL, Hape] o Fed ot A=



0.9 WA 1.1

T .

T

PCT/KR2022/003794

2817109 WA 1.1 89 Wel

5 2 Vi 25 u]

T

=]

A

BIE

R

=l

I E

=]

A

A

Gl

9l

[e)

—_L
AG%

WO 2022/203288

0%

-
s
0

0
o

A
o}

T

B

—_
fite]

jang
N
ol

B

Aleke] 7

[13]

[14]

ol

k

.
= F

q) 3] 2 vie 28] 7F0.9 WA 110] HE

A %

9]

g s A%

=Y
T

=
=)

d

A

o A
ZEEL

=

(foil) -2}, P-filler

0]
=

Ay
s ol

3L
4o,

Ex

[15]



PCT/KR2022/003794

WO 2022/203288

o, Beol A

ég Ko}

A~
T

780~900°C ]| A4

1
-

F= @A

fite]

]

o1

H

[21]

o] E Aol Alety

AL

A
— =

atof H o]

Al o]
H A

KeN
=

_50
"
ol
7
~

ol
ey

4 M el

0%

o

meo

5

i

o

‘.%H

=

np

3

'~

—_

fite]

ool

‘.%H

ﬂo

o

=

T

=~

<

op

ojo

il

™

B ‘AO
oA
o W
i .
il n_w__/.._
.E. dl

w om o
T %o B
= % N

[27]

H

ool
KR

oy =
B oA
T
N

.
1‘4.
@_

1

o

ool
KR

SiC # & -8] gt 9} 9] &

o
T

5
6

-
U

[30]
[31]

AwE

5 6+ GaN # = 78] & 3}

A% HH

=
=

o A

‘.mo
il

1

o oo )
Bl o)
o m oo
o L L
4w 5
o o 1M
c W
T n
-
MNE%
Ro) —
5P
=W
o A
LI
E2La
oF
woo R
%HMA

o W
e
WLN;E
X %
Aeat%
I 5w
,mon_i
w0
%E#E%

N~
oltalma
W R AT

=T
2

I
]gﬁﬂ
—

7 o

——

X 0

o
™



WO 2022/203288 PCT/KR2022/003794

[37]

[38]

[39]

[40]

[41]

[42]

[43]

4
Aeke] 713100) 2 Algt] 7] 7H100) 9] 3Htoll 3 wo] A Z 4 o] E(200)=
el )]

Aleks 7] (100)8 Aleta] 7121110y 2k A-71 Alek=] 71 2(110)2] ZshH ol
AEHE A =5:(120,130)2 7-H] $F AMB(Active Metal Brazing) 7] < 4= 1t}
A A e = AMB 7] 3-8 o 2 5o A3l DBC(Direct Bonding Copper) 7] 3,
TPC(Thick Printing Copper) 71%, DBA 7| ¥t(Direct Brazed Aluminum)-& 483+

F5E 9tk AMB 7 ¥ 54 2 HhE A H o2 RE HAehE do Wi
FaNA 7 A et

At 713100)S] A= 7] A (110)3= 251 LH(ALO,), AIN, SiN, Si,N, =
o] = FhLel A-e < o2 & 4=

L300 A vtof] o b, At A =5(120)-2 Al 2R 7] Al(110) 9]
AR (110a)0] A= s o® A = vk A7 d, A7 A53(12002 55
el = 8] Eof Alete] 71 A(110)2] A (110a)el Belo] 2 5§ a1, o] 2o
o el ofsl] vE=A H& et A= Y E S5 AAE Ak ﬂl
P o g HAE = Q) A A =F(120)2 Cu, Cudss, OFC, EPT Cu, Al %
SR o] Foj A= A& A o| 2 & 4 At} OFCE FAtA ol T

B A =2(130)2 Aleke 71 A1(110)9] sFA(110b)ol] &/ ¥ a1, 354929
% 91(130a,130b,130c,130d) 2.2 2] 2 o Ao} o7, 8 A =3(130)2 Cu,
Cu®t+, OFC, EPT Cu, Al 5 st o] F-of 3l F&8k Y ef & 8] ¥ of At
71 A1(110)2] FH(110b)ol] M al|o] 3 g5 a1, o] Frof] AXpH-o] F7] Wheko =
217k o] Al H FZH13Do 28] H4=2] o 9 (130a,130b,130c,130d) 0.2
Hejd 5

SHE A =3(130)0] F7H131) gle] v EQooeke A A=
TEPRow gAE A9 A o

u

=

_4

F

ol Zlo
S = ELSL A E AE AST3120)02] A A
o 4-31] zZpo] 7k AA a1P- FHG ol M AlekE] 7] (100)°]

ey

=
39} ]35S

3ol A= @abol WA AR dloleol sk, AT o FAH 4
5512000 AA 2912 A2 Fei9 2 AF513009] AR F2 i
2 3]u] 3= o 07601, ol ] Foj A= K= 0.4%F Zihste] BHOE ¥7|Y
ol glth, ol el § B ok vhAl ] 2 WA kel A Wi 2 F S

A A71 9l

14:2]Q1 Bt &4 o] FAE o]

g719k 2 A B el dstr] fate], ¥ v 5

L%%—(lzo) 5 8HE AT (130)2] F-9H] 5 AHH] S 5 Hé% el ==
e A

Alojste] 23] apolol] ofaf WA= 3 @

.g mﬁ

El
Ak} 712009 4 AFF(120)E
4% 7] wWiel] 2 Qe A, o] Sol A o] A H = A5t vl
aeb A, 2 S AT F(130)9] AP RE FA GO 425l
131 & FA8kaL, ol & Faf sk Xd%%—(mo l_i,jéq

o}JI F”-l?}

o %d(130a,130b,130c,130d)gi T2l sto] s A=



WO 2022/203288 PCT/KR2022/003794

o
> M

A8 ek F, - ASF130)00 F3H131)0] "4 Hef ah
T (130)2] A TJ’] R o] sk, 4 A =5(120)9) sHF

S(130)9] 98] 2 A A1 7F0.9 A 1 1Hh4 el 95 249 4= 9.
o, At 71J+<100>8 *o%ﬂr AF2(12009] DA 392 3
F(130)8] AA 3 &2 e FIH[7F0.9 A 1.1 H 9 Well =5

= 2ol }ﬂﬂoﬁﬁgﬁiﬂé} | 13 #-9u] 5= 1o M =5

= Aol ¢ upFA st}

3= AA WA} FA e 5o ALEE ] afitel, ekt
Z(120,130)9] 57171 =AstA FA o & WA S x4 slo] 33 H| 71 0.9

O

R,
_1L1 _1L1 2

_4()
>~l

-
Y

[44]

A
_ﬁ_ﬂ_lp

ral
N

[45]

JM

= ol
>
»—dO

He Wl Jx=E 3t 4= 9l
LA 21200 B A =2(130)9] T3 03T 3= 05T
Ath. ol ef o], A A =3(1200% s A =F(130) 8] 7 7}
- ASF(12009] A A WA F7] sHE AS5(130)2] AA
U A8 70,9 WA 1.1 H 9] Well =g AAE = Ao
a1, 388 FHasshr] A WAR = 100 7S AAIEE Aol ¢
th =, FAZE s L A5, HAR 709 A L1 E S el RS
T2 09 WA 11 HS 2 2EE 4= 9l
A=3(1300 HA3Del ool v el Zeld = 3
o= 33k ol Bt AT S (1300 A X} FEHE 27 e 1131l 9 oH
15

1
=

S
2

[46]

O o M
N

MU oy >
o

(]

Ot
-

r Z Z 3 o of

e (N LA

Ho X o o gk
o rEoob o

2L
i
O

i)
iz

[47]

.o]¢] OﬂE B} %%—(130)—0— 2] ﬂﬂ o] 6“4-%1 *{Nﬂ 4 &
St HEE T B o= Fad
fell elsh, Hl o] 2 & #) °] E(200)+= *ﬂﬂ‘r‘ll 71 (100)2]
az, Al 713100yl A JEE A ol A dAEE E&
ALg-E 5 gl Hﬂ o] 2 £ ol E(200)= &9 FAE 7HA =
Fo g gAE 4= Qlt) w3 Hol & Z o] E00)= €A
= R E /\W of Alsbete] EEs F HstREg ng o w
EH;CE AAE 5 ATk
= ]E(zoo)b WA eSS sd T AR IR A d2
| o] 2~ &) o] E(200)= Cu, Al Ni-Au, AlISiC, CuMo, CuW, Cu/CuMo/Cu,
Cu/Mo/Cu "2 Cu/W/Cu & B % sh} = o] 59f HFAA R o] Fojd &=
21T}, Cu, Al AlSiIC, CuMo, CuW, Cu/CuMo/Cu, Cu/Mo/Cu 2 Cu/W/Cu2] 2 A+
A= 7F -53FaL, AlSiC, CuMo, CuW, Cu/CuMo/Cu, Cu/Mo/Cu 2 Cu/W/Cu2]
2 A= ALAZ ATE 7P A Z13100) H3 Al B G S e 4
A
[50] H o] 2= & ¢ o] E(200)= Cu/CuMo/Cu®] 35 3 F&HAE TEE A=A
AISICE F 3= 75, Alek® 7] 2(100)2+2] A ol A %
7Hd = o, A A= 6.8~12ppm/K, B A K 5= 220~280W/m-K ¢!

o Moo 2
N oW R A
o gt O £

[48]

k1
a2h
N
T
it}
T

by

° for

2
U E.l_'t
o 2 g I

o x>~ of Of
4y N on@ o
O

o
Mﬁ 091
r(

e 2oy

B o

k3
©
.
rum

[49]



WO 2022/203288 PCT/KR2022/003794

[51]

[52]

[53]

[54]

[55]

[56]

[57]

6
dEHE 7HE o o
Hlo] 2~ E# o] E200)+= ARl st o= 9 9lH 8 JF210)0] A E
At 2952100 %?4 d &1 (130a,130b,130¢,130d) & & 2] @ 3}
A=3130)) t-&sts FE 2 ArE FAdE 7 vk Ao o A
2 94F(210) BHE % %%—(130)011 tho-3ho] o] Az o) iz A& w4 o]
ZAd 479 o2 A= 4 ).

29155 (210) AlEtE 7] JJr(lOO)JJr H o] 2 Z o] E200)E A A 7] =
H i’ﬂ o7 e (300)7F Wi A1 E = ATk o714, U F(210)2 3HE A =5(130)
v oA Fe]300)8] FAE ga A g2 ol & A E ) =,
fo178 d el 300yt 3k A =FF(130)°0] L 4F 210yl 710l 2A =842 5
o of] SH- xq%L%—(lfﬂo)ﬂr H o] 2= g o] E(200) Alol el 7ol 7] A
71 E A AT S Qlk Aol &, s A F5(130)2] F717F0.5To] 2
178 d 213002 F717F 0.03T°‘ e 29521002 Z o= 0.53TY &

N ™

v}

30 T &2 30 |z >1'E 1
_— —O|—4 — _—
O

o

©
2
r
[

T

-

(o]

14 ] 300)= Alet] 7] 2(100)3 ] o] 2 Zd) o] E(200) 7+
3t7] 93k Aottt Algka] 71 3H(100)3 H o] 2~ 8| o] E(200)E
$-, oA F kAl o g olg]] 3 =ro] WAl ale] %3l Al F A o]

)
RRIQEIIN
g

o o
o
o HT

SEoap @
o Jin
X oX

(T
'

-

BHE A =5(130) T &Y -5(210) Aol Bodlold 2 (300)7}
Z(210)°l 3 A =2(130)0] A E o] sHi A =3(130)] Ul
Z(210)%] W ol st el E Helol A Aot E 7] wlol 3=
Hee ol o] $-attth. wpebA, Ak 7]2k(100)9] ol o] 2
ofaf AAE 7 A, WE aHTF =

F(130)°] 45210yl AF = =2 Al 7] 3H(100)
E(200)9] % deFl(align)S mﬁol A XA 71 7] 7F &l st aL,

Ao M = X 7L Fo A= A 7F A Bk A ol A E
12 = dvk= A3l o] drh
(300):= Ag, Cu, AgCu % AgCuTl F Ao % shE xgsteE
4=tk o714, Age} Cutz DA EET} o} A8 =oli=
2he] 7] 4(100)4 Hlo] 2 Z ol E(200) 7] & AES

- L.;ol z,: o] TC 6} Ti= ;;i%/kg o] %o]_ Agﬂ‘ Cu7]'
lobﬂ 2 7ﬂ !
T o e g %W%] FE o tE 29
to] A3 & =ol7] g Aolt). A2, Heo]
| FAE Cus s T3 235 T 2=E o] Fojd 5
H2(300)+= Tig % Tig ol A E Age T Ags 39l
~3%— TR o] Foj A 4 gt} o] ¢ gk By o] A
100y Hl o] 2= Z ¢ ©] E(200)2] B.dlo] % F gl

Mo 2
fo fo %
o 8 o

(o]

(i = R = =)
R D)
2 9y K

ofN |

N

)

Ot

oy

200)°

I~
N’

w3

]

iz

M~u

=

=
=

>
r}o Mm~ﬁuww o

2 |
i oX gy ot |

A

Eo}iltﬁ
e & O
©

O

{
T
o

Hao]d We

v}
o,
i)

—_

=l
ot o
2>
o 9 2 9
gm&

Ot
0
=

Ot
0

fo oo 12
r® O o W
rE 2

ﬂilo \'/ —4 1-_01
oko qu

e
r&lz —@

[z

_r}i i
<3
o S

mﬂv
7:5:05

rlo
iz
r
e
o.>|:

(300)+= Ag?
EEEE Rk

i)

.&0
S

(300)3= Al

oo ox, 13
>
0Q
of\
o
92

l‘ﬂ
@)
:
P‘L

:

-

e off O mE 1T
_VEOZL_@_VE_IE

fi m
r&; r



WO 2022/203288 PCT/KR2022/003794

[58]

[59]

[60]

[61]

[62]

[63]
[64]

[65]

7

A8 8 o] Foll v el A REHA 4 e,
E52S8IC S TR 9 2Ee o & yEhd @R ielal, & 62 GaN H &
T vhe) R E 9| o 2 vhekul whwl ol o),
553 5 60l A upol] ol ah, ohe] g2 AlekE] 7] (100)9]
A=5(120)°0 WA F(C)ol 282 == vt ¥EA] (02 55 R 1= 6°]
S ATE SiC F, GaN F o] 2o &= Si %, MOSFET(Metal Oxide Semiconductor Field
Effect Transistor), IGBT(Insulated Gate Bipolar Transistor), JFET(Junction Field
Effect Transistor), HEMT(High Electric Mobility Transistor) & ©] = 3}u}-7} 71| =

A
T At

% 50 AT ulbel] 9 8HH, SiC F(0)2] 3t £ E()S MR Al
7132100y 2] 4 A =3(120)00 3] 33 AL, Sic ()] = 29 ekelol(wyel
ols) e A7 A o7 AdE 5= 9t

5 60l =g vhel] o3k, GaN 3 (C)9] 3= EU S ()& Wi/l = 3k
Aeke] 71 2k(100)2] - A =5F(120)90  §HE 5L, GaN FH(0) 9] 4=
2@ 5ol os) 13 Fu2 4T Ak Z]2@o0)el HeE o v 4
Al2kE] 713:(400)= Al=ke] 71 A (410)9] ARl 5 A =5 (420)e RISk,
Algke Z1A1(410)2] stR el abi A =5430)& TR A L2, GaN FH(0) 9]
= ot ASS@30)9] skl EHH due 3k = ok
R 5 60l A E uke ghol, 9hel W whRA] F{(C)o] AAH e
Hol B3, x5 ¢l 2 dde] B0 - (e i 3kl
T A ATk FAE 5= k. o, Aleke 71 %(100)9]
F(130)1}F Hl o] 2~ Z# 0] E(200) Aleloll &1to] & A5 71 E7}
71 Aol AR whebA, B g2 s A =55(130) 3
[oll Bt 7] 9121 el & B o]
L = 8L, ol & Tell 7]e At

o
| 24=210)°l AL = 7] w-oll = A

0%
iz
’

ox o i i
[‘HJ i
é‘ I
#
>,

ot
i
£

T

T
=
)

ra
M
W

I~
[\
—

&

-
W
N

~~
—
|78
=]
~—
o

Y0 2 of fo pZ of wx
o]

i ol O o

SN

r ~J

rlo
o rlr
i 12
-~ o4

e Hi
ofl

ol
NI
N

A ox oo 2

o-&3hs 295210)°]
22 ZY0l E00)E 3= EA(S20)92, 8% -5(210)°) 3¢
A 3= ©HAI(S30) 9, H o] &~ Ed o] E(200) Atell A gkl

= 2 A3tebE 9A(S40)E ¥38Fe = Qo

Aleke] 7] 2(100)S 1] 8k A S10)9 A, Aleke] 7] 2H(100)& A2k

71 A (110) 2] Zdshd el 2387 A =15(120,130)2 1] 3+ AMB(Active Metal

[e}
Brazing) 7| 5 3t

S
=
&
o
X
=
ot
ol
I
e
2
(%
S
=
ot
ol
iz
2
Sy
j’ﬁ'
&
>
=

P o
ol i
=

o3



WO 2022/203288 PCT/KR2022/003794

[66]

[67]

[68]

[69]

[70]

[71]

[72]

8

=,
=)
~N
&
(S
(@)
o
\_/
E
Olt

2 F= @AIS10)3=, sh A =3(130)9] A
*17}st %?4 ddez FeshE 13 E sk dAE
Stk F 3131 °] st A 53 (130)0l FAH =M, ShE
Z(130)2 E4=2] 9 91(130a,130b,130¢,130d) 2.2 ¥ = 5= )
Fdo HelstE T3S FAStE dA T, A A T5(12009

7] B A =E(130)9] A A 3] 2 s 9 H]7F0.9 WA 1.19]
131)2_ & Al SF 2= 9]

= o= T MM

gelo pela iﬂ(m)—

of

dU oo ook
o jo
4y M

mb
O

st
Y
o

__}&I

dt 4o
dz ook &
0%

L)
il
- R

0

tH
®

AN
ol
o
2

A, g A =5(120)9]
A8 7F0.9 WAl 1.1°]

e
02X o
N
p‘L
iz
[‘2&
3
\"
L
_1
é
N
-

L olﬂ Oﬁ,

]:Jl:‘-tu

RO
-_&,

kr
g

o I

™ o

s
o
m
s

5 o

= Ao

mlo e

ORI

L O}JI

’:

(V]

2 A

19, o

ral

2

B

I

o}

i

T
T
i)
flo o
Ot
i
e 0
rzi
O
B
9
1o
O
Hm
_ mlo
-n
)
ok
o4
o
o f
>
N
)
Ot
i
£

i

o~~~
p—
W
Q=
o~ Mo

b o o i

r>,1 0.>|: Wt
ot

O’ll 1

=~

S

S

~— Ol'
of,
iz
r
B
9
12
>4
.
r K
)
4t}

r X

9}3}%% R (130>° %u% R
A 3 A5 202008

BNl
)
o
rlo
rE
e
__}&I
Y
s

40 o N
4%

£ o

o

2 g 9 ol
(e

o,

i

N

N

)
2
o

o il

R=)
AL
>
i Ml
m_ili_l Oﬁ,
ol

o R
i rlo

O
-

1
W o] 2 ZH o] E(200) & 28] 3F= ©AI(S20)001 A, Wl o] 2= &2 o] E(200)+=
sH A =3(130)°] o338k 8721000 FAAE 5 AUt wol 2~
=9 °] E(200)+= Cu, Al, Ni-Au, AlSiC, CuMo, CuW, Cu/CuMo/Cu, Cu/Mo/Cu,
Cu/W/Cu 5 Ao & s} B3z o] 9] H3AA R o] Foj A= || EE
8] gk}, vl A 81 A = Wl o] 2~ &9 ©] E(200)+= AlSiC, CuMo, CuW,
Cu/CuMo/Cu, Cu/Mo/Cu Cu/W/Cu Z Aol x sl = o)l 59 Ha Az

ol F o] x| = Z o] EE 4| gk}, AlSIC, CuMo, CuW, Cu/CuMo/Cu, Cu/Mo/Cu,
Cu/W/Cu zﬂé% Cu2} Alol] B8] W& AAA AFE 714 2ol d3 %
Alg2] zpol 2 Q&) A eh= E A4S AT 5 A

Hj o] 2~ & 0] E(200)2] F7:= 1.0mm~3.0mm ¥ ¢ L 4= It} vpE=
H o] 2~ Z ¢ o] E(200)2] F71+ 2.0mm ©]/g<1 Ao] Aol Fe]star 3
_4/\§]r /\ o]

R Hlo] 2 ol EQO0E EHI sk BAI(S20)00 A, Hl o] &
Z 0l E(200)3= &3 DA ¢ ¥ of %ﬂ—‘b—e—%Ol A7 = 9. ol gt i%
A2l wlo] 2 Hello] E200)0 & &8 & Al A7 0}71 sk A
A7) 2t 7hz= 2 el A 600~750°C2] 252 AAE 5= )k o] 9 o]
Z# o] E(200)00 FoH & o] Aol A AEH, Al a‘r‘ll 71 L(loo)JJr



WO 2022/203288 PCT/KR2022/003794

Z 0] E00)S Eol A A
A5 o] gh3lx o] 3t A EAdES FHA L 5 o) ek HI F AT
AE A 7] witel & AY a7t -8 % ]
[73] | o] 2~ Z ¢ o] E(200)E
L (300)E M x| o= dAE 2T
713k(100)3 W o] &~ Z ¢ o] EQ00)E H 33| Y13 Ao, Hyo]A
V_'ﬁ_

rU m
HN
g
ot
ol
rir
L
)
»
[\ @]
e
il
=}
o
Tjoj
=
e
=
[z
o
o,

I (300)7F &4 =210)°l v xH T, - A 53(130)°] 24 =10)l A d =
Ak

[74] H o] 2~ =4 O]E(zoo)%— 8] 3h= GHA(S20)00 A, .9 S(210)2 H|o] 2~
YOl EQI0NE T/ WEo R o A sto] A E 4= gt} o], 2 =(210)2

SHE A =3(130) ‘é’-l Heold He 3002 FAE e A & zlol 2 gAdd

T AT =, 29102 B o) He{300)} 3HE A =3(130)0] A 719
2 FEEEE JAE 5 Ak
[75] H ol & #(300)E W X 3= WA=, H o] ~E =¥, X U(foil) H-2, P-filler

N

E zh= Jﬂ_i’ﬂ o]

Z o] shue] b o 2 5m o] 100 ©]3HE] F
%31(300)3 3%1%(210)01] 1] 1% I At} BgolA
D AgCuTi 5 H o= sl E Egst= A5 =2 o] F
[76] Wl o] 2 Z 1 ]E(zoo) 2ol Alete] 7] 3(100)S 4 =3 A
A(S40)i= B #lo] A H (30005 &8 A1A Hdlo]%

“a,

oo
o,
ot
i
uly
e
)

[77] By o)A &= vhA| = 450°C o) 4}, v gA] 3}711% 780~ 900°c0ﬂ A4

o
Ir o

f
o [

i
2

o
=
2 °
o,
of\
o
i)

e
Vol
=

o

[78]

ot

i
O{NI —{E i
Eale)

of

-,

W2

e o

2
T
NOEN Mo o mot
% T o>
2o
HoR

N
-~
(o]
=
>

I
o
ot
i

8 o
i

N
-

952
&0

H
s

ol
-_&4
[z
Av-)
©
o,
il
=
=
=
B
ol
=
a2
of
-_&4
1o
0%
g
9
of\
ol
-_&4
s

[79]

-

L ox 4
X

=
N
ot
to o
iz
=2
2
rr L
zl
o m
-
ki
x2
)
. 1E
o)
o
o,
o)
oot
ot
uls
e
L
=2
2
0
iz
of
off

e
rir
N
ns

>
>,
oy

Y
rl

fo?
©
(r
<
=

e
N
)
e
r|

i
ek
o
Ao
r ]
Y
©
IS

il

o2
vl
o
o,
i)
sy
rlo
Anj
[
al’s
1o
S
>

ofo
2

o
™

o

-

ol
i
g
ol
o
=}
4
ot
o,
N,

[80]

~L-

i
il
o
o
o
Y
on o
S
ML
SLooff
S
se
2o
iz
HU
ol
o
O o
™
) [
® N
[ o
r= T
iﬂ o
12
>,
it
o
il
Y
N
o

[‘Uﬁ &8
o jo
o

%

N

i)

[z
=
o,
o,
Q‘L
uls
:
)
g
Y
fE
=
o,
(¥ Id
rULl
e
2 1
[
@
(@]
e
Ir
X o
—V& mlo
i
/r‘%
o
=
T

[81]

e
_—>‘~l_lll
Ao

it
n
o

o= o] 2 o) E00)7} ¥ T2 & o] Fol At 181}
EelolE200)= AL A AG(Low CTE)E 7HA] 55 U5 T2 =2
A5 gn A2, mol & Fe 0 E(200)= DA A7 dH o8

L
)
= 4
>,
>~

[82]

=
ey

s

il

2 fr
<«
B
i



T .

=] 11—

],

5

[e)

=

ol A]
71 9(100)

1
]
2

o
1=

PCT/KR2022/003794

S CuMo A&

oA ABZ A2l Apol &2 LA
A

AE P H
3]

Cu A A FEAEQ]
2100l Alet= 7] 2(100)<]

g ©] E(200) 4ol At

i

AL

T .

15 1

A
—_— =

10
(200)7} Cu/CuMo/Cu] 3%

3= 7%, Aeke 7] 9(100)3 2]

(200)

E

E

o] Hl o]

ks)

t| o]
_"

3

H

t| o]

=
=
ALOl

A

— =

—_— =
H

A
KeN
=

H ]

1

ko)
-

=% (130)

4

&
LA

o} ol ¢
o] ¢} Zo], Hlo]
A E AL AISICE &
1

D

1o CuMo A A F
220~280W/m-K ¢

WO 2022/203288

[83]

KO ~
i <0 N =
oy oy 2 = % W M
o ® g wow %
— Y N
2o Mp o gil @
oy L w — ~ o N o %R
ot @_.H ol ﬂArO 7., ‘_|~_mu0 m ﬂ;MO E”E ‘_IWWL
MH = [ A el < mma E. o
ol %om gihE £T
B o N T
PeX =3 ¥z Uw
i ) N oo Nt
do M g E LS
= ok~ = oy m o IX L o
~ N ° — - ot —
s RN o HE %
o K Ho My S ok X7 m
_im 0 i 00 2 jo
Thn s wSy Tw
; ) O -
Ahe 8B =EE gm
T =g o wm U Jm S =5
o M ® o TRy ¥
Tax =N s g7
TP AR gl oF
¥y AN Fxr =
P DX gy g
BHo W =5 oo B g0
R PR -
7o B~ nr . T o ER ar A
ﬂo#u}»l HL@LMHT_OMNOM,&IM
=8 g Dok W g gy o o
3ol B oAt St M
ﬂmﬂ%?%ﬂ%%ﬂﬂ%%d
gr TR R o N R o O
of < A KA O Ho B 3T b
' =) e~ )
%, %, %, %,

&

g

=
=

ol

A Al A o] AA el 7F AAAH e 71 A,

S A oF <

)

i 7

[

T

[¢]



PCT/KR2022/003794

WO 2022/203288

11

T4

wK

Alete 7%t

@ 1]

1

Q_—rL

[

oo

o 3101,

&

A1

@ 2]

Q_—rL

[

w

6

o 3101,

&

A1

g} 3]

Q_—rL

[

Z

) 32 e

gl

9]

=
10

gl

s

371

o 3101,

&

A1

@ 4]

Q_—rL

[

M

o]

gl

d

A %

9]

=
10

o 3101,

&

A1

g} 5]

Q_—rL

[

7] Aea) 7]k}

T
T .

3

=]

o;grﬂ

o 3101,

&

A5

5} 6]

Q_—rL

[

o
A
ol

=N
=
ol
ool

7]

Q_—rL

[

)
o
ool
oo
i
iy
Nro
o
_50
T
ol
Ep
~
ar
Gy
T
N T
<0 wc
T N
<0 63
W il
o il
= oF
Hiu =y
<] )
)
= ToH
o T

o 3101,

&

A7

5} 8]

Q_—rL

[



(AR =

-

[e]

EX EREES

PCT/KR2022/003794
A

gl

9]

L=
10

4

&
LA

371 sH¢-

12

A% QA o] dgo] A 5

T
T .

E

t| o]

o 1A,
o 1A,
o 1A,
o 1A,
o 1A,

3

1
Gl

[
1

[
1

[
1

[}

q.

q.

q.

q.

23187k 0.9 A 1.10] H =
7] Hj o]

0.9 WA 1.1°] ¥

A8
A8
A7
PAR
A7
A 12

|
|
|
|

19]

[
F 10

[
F11

[
F12

[
F13

[}

q.

q.

q.

q.

WO 2022/203288
)

Q_—rL
Q_—rL
Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

[7(

3|

[7(

3|

[7(

[¢]
[¢]
[¢]
[¢]
[

—_
fite]

o 3101,

3

q.

12

4 14

q.

Q_—rL

3|

[

AO

H O = 5 0]

ks

bpol

D

, P-filler = o] =

(Foil) -2

¥

Ly
S,

g o] E 4o

AL
— =

o 3101,

1

H ]

q.

12

4 15]

q.

Q_—rL

3|

[

w

o)

&t Hef o] A

5

o 3101,

3

q.

A15
780~900°C ol A <=3)

4 16]

q.

Q_—rL

3|

[



WO 2022/203288 PCT/KR2022/003794
13



WO 2022/203288 PCT/KR2022/003794
1/3

}100

300

7 I




WO 2022/203288 PCT/KR2022/003794
23
[5-3]
110a 130a  110b  130b
Vs ? R e C ) 8 0
131
[ N V2 ) = —
130¢ 130d
120 130(130a,130b, 130¢c,130d)
[5-4]
lzoﬁ\dr | 1
100 110/"\\\‘K N 210
130— — ] 7 = a0
| |
300 300
[5-5]
~—h
]
_ _ NN
R UL LR ii17/
130—| / 7 % 200
\ \
300 210
[5-6]
420,
— C C b
400{410\ |\1| 17 |
430— AN NN

200




PCT/KR2022/003794

WO 2022/203288

3/3

G

S20

I

o
Kl0
fr
KJ

IF

1o

Ul thSot=

=
=

ol ot &=

l_/\/

dl 0l & =4l

ey
=

I I 0f A

S30

ol

<0
]Il
K0
nr
il
s

0
S
il
ol
o]

BiolA SdI0IE &0l Mt JIE=

ol
KD

e,

<0
0
Kl0
R




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2022/003794

A. CLASSIFICATION OF SUBJECT MATTER
HO1L 23/15(2006.01)i; HO1L 25/11(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1L 23/15(2006.01); HO1L 23/04(2006.01); HO1L 23/13(2006.01); HO1L 23/29(2006.01); HO1L 23/34(2006.01);
HO1L 25/07(2006.01); HO1L 25/18(2006.01); HO5K 7/20(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: ¥} R 5 (power module), Al #}% (ceramic), 71 = (electrode), H] 0] 2= S| o] E
(base plate), 2% -Z(groove)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

JP 2010-212620 A (TOSHIBA CORP.) 24 September 2010 (2010-09-24)
A See paragraphs [0011]-[0021] and figures 1-3. 1-16

KR 20-2015-0002505 U (LSIS CO., LTD.) 26 June 2015 (2015-06-26)
A See paragraphs [0042]-[0080] and figure 4. 1-16

KR 10-2015-0053522 A (SAMSUNG ELECTRO-MECHANICS CO., LTD.) 18 May 2015 (2015-05-18)
A See paragraphs [0020]-[0050] and figures 1-3. 1-16

JP 2019-125730 A (MITSUBISHI ELECTRIC CORP.) 25 July 2019 (2019-07-25)
A See entire document. 1-16

JP 2013-197432 A (MITSUBISHI ELECTRIC CORP.) 30 September 2013 (2013-09-30)
A See entire document. 1-16

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>» document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
21 June 2022 21 June 2022
Name and mailing address of the [SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2022/003794

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

Ip 2010-212620 A 24 September 2010 None

KR 20-2015-0002505 U 26 June 2015 None

KR 10-2015-0053522 A 18 May 2015 None

JP 2019-125730 A 25 July 2019 None

JP 2013-197432 A 30 September 2013 DE 102012218304 Al 26 September 2013
DE 102012218304 B4 08 November 2018
JP 5738226 B2 17 June 2015
uUs 2013-0249100 Al 26 September 2013
us 8569890 B2 29 October 2013

Form PCT/ISA/210 (patent family annex) (July 2019)




T A F AR A

=AEUHE
PCT/KR2022/003794

A, EHo FE 7S EFEASIEFAPC))

HO1L

23/15(2006.01)i; HO1L 25/11(2006.01)i

A H A DA S EFE 71
HO1L 23/15(2006.01); HO1L 23/04(2006.01); HO1L 23/13(2006.01); HO1L 23/29(2006.01); HO1L 23/34(2006.01);
HO1L 25/07(2006.01); HO1L 25/18(2006.01); HO5K 7/20(2006.01)

ZALE 7] Eoko] a5l HAET o2l &3
St 5 B A S0 F H W S F ) A 821 e AL H AT Hel 71 A€ IPC
ESHAERMFTH R ALZHEAMF 1 AR FHAEd ekl 7] A€ IPC
72| ZALol| o] 8- A AL Hlo] B H| o] A (H] o] Ef ¥ o] 2~ 8] A = 7] Mo F e A9

eKOMPASS(5-3] 4 W5 A A 28 & 71 Y =: 9+9] 25 (power module), Al 2H2] (ceramic), %1 =-(electrode), Hl o]~ &
| ©] E (base plate), 2.1 -Z (groove)

C. #4873

Fhel e+ QlgEA % W TAE RS 399 714 22l 379
JP 2010-212620 A (TOSHIBA CORP.) 2010.09.24
A &2 [0011]-[0021] 2 =9 1-3 1-16
KR 20-2015-0002505 U (3 ol] 2AFA 2] 3] A} 2015.06.26
A 2 [0042]-[0080] H = 4 1-16
KR 10-2015-0053522 A (3174 71 7] =21 3] A} 2015.05.18
A &2 [0020]-[0050] 2 = 1-3 1-16
JP 2019-125730 A (MITSUBISHI ELECTRIC CORP.) 2019.07.25
A AA =4 1-16
JP 2013-197432 A (MITSUBISHI ELECTRIC CORP.) 2013.09.30
A AA =4 1-16
(57t 4ol ciAzel 71 A=} gt e Es|o] Phat MAE B4 S
# ol gy Fdl o] S vhe e
“Av B3 ¥elo] gl T FAHEYY EBE Y Fof Y ERoR, H97 455
I ] 2] gom o] 7] 27} H e fE ) o] 22 o]& 3] f18 2
‘D7 B A S o aded
B EASddhg e 3 = X B o] Y w. Y wH shinos 7 wye)
o] o] TP HEU e 58 £ AR e R H A o] 9y A 0w B},
AT F B S A7 s £ EE T T A F o 1 ey e gt < s
A L ThE B e ol f(ol 52 BA)E Hel 7] Astol o ST AP AT EH A g T bt olu e AT
35 54 ZFshe AR T 2ol FYPAtl Al AHE Ag AHE
s Pe FHA] 9 Ao B
HO7 PE AN, AR, HA EE e SR el et gl B P Angel flE s g
P A o) Fol FAHYO ZAZAY oA AR HR & TALASEATA Sk
TA AL A gEd T A AL A R
2022906221 (21.06.2022) 2022306221 (21.06.2022)
ISA/KRS] B3 & $HFA A AL
W= £33
(35208) A F G A AT JALZ 189, 4% (EALE, F 5] uh3 d
A3 h
o2 W 5 +82-42-481-8578 A5 5. +82-42-481-3463

XA PCT/ISA/210 (- A 271 (2019 78)




T A ZAR A TAEUH D
SEF| ) A AR
R % PCT/KR2022/003794
A ZAFE 314 of] A - [ =
olag E558a TN ySEs £ TN
JP 2010-212620 A 2010/09/24 2
KR 20-2015-0002505 U 2015/06/26 2
KR 10-2015-0053522 A 2015/05/18 2
JP 2019-125730 A 2019/07/25 2
JP 2013-197432 A 2013/09/30 DE 102012218304 Al 2013/09/26
DE 102012218304 B4 2018/11/08
JP 5738226 B2 2015/06/17
US 2013-0249100 Al 2013/09/26
US 8569890 B2 2013/10/29

A2 PCT/ISA210 (-8-5-3] F718-A]) (20194 79)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

