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Advanced Thermal Matching Packages for Power Semiconductors
Low Thermal Expansion and High Heat Dissipation Products
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>  HtEXICQt 7| ZHo| M HOHE (Thermal Matching)
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Key Technologies!

» Low Expansion & High Heat Dissipation
» Low Thermal Stress

» High Reliability Semiconductors
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SiEtEN £, 28 52| 2 SiC, GaN ARM|CH BEEX| Z4d

> GaN HHE M| A|RF Mg > SiC BF=X|(for EV) A|Z M > SiC, GaN HFE=X| Applications
Global GaN Power Device Market Global SiC for EV Market
Market forecast to grow at a CAGR of 35.5% Market forecast to grow at a CAGR of 33.02%
RESEAR CHANLIMARKE 55:1.957% Mikion RESEARCHNDMARKETS

CAGR 35.5%

USD 9,031.2 Million

CAGR 33.02%
USD 187.1 Million
USD 692.6 Million
2021 2027 2023 2032
> SiC, GaN Bt=N| & mIi7[X| & HE AT EE dH o
x| H 2022 D= (M)
Kyocera(JP) 16,300
NGK(JP) 388
ALMT(UP) 331
KOSTEC 20
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Q YN AX| ¥ EM H|@ Q YL £/ v
=2 i THFE AXH(3AEIA|A
& Si SiC GaN Qs wey | cu oS H( S A A)
4 = Z4(Ev) 1.1 33 34 KCMC12 | KCMC33
AATt| ™A 0.3 3 33 Aokt A| 5 17 11 8
A 0
™ & 2(W/m-k) 150 490 130 T(Ppm/°C)
epglere - 360 320 240
x| S £(°C) 150 400 800 (W/m-k)
Q gtEAQt 7|Ee| & WA 0|A IjHo = QITt &0 = Wi
A H X Xl
Temperathre : -40°C > SiC, GaN BtEX| =0 S&H2 =7t

Sl chip T~

SiC Chip ‘ I 3 I
1 ) Cu Substrate
SiC HHEH| ; ) | \m}ﬂ'
] Temperature : &2 w

: +125°C

&0 33 (Crack

— )

Temperature

¥ Thermal Matching : BFTx| &3} 7|2 SHE Al=E S0 9 452 =0l= A

KOSTECSYS

400%, 800 = 2 A{ gt & 2}
7| Ete] M2 off & (Thermal Matching)O|
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> MWE 0] 0§& (Thermal mismatching)2
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(Power Control Unit, 1
S T oA PCU Volume
EE‘I S ——— (Power Control Unit) 80%7;—)‘\— N

Si HHULEX)| SiC M=eteE K|
A& Toyota, HZ|ZE2SH 2|AKME \ J
Q MIA ™7|X} =2 HL Q MA| L Spacer =2 MY
(EH9: 2 of) (EHel: A R)
13,000
5,180
1950 4,800
310 700 S
1. SiC Chip &
2020 2025 2030 2020 2025 2030 2. DBC 7|=tn
Xt SNEZIAX] Rt BAENA K 2 3. ChipOi|A{ &t
Hicd o 4. & 530 2fet
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KCMC® - KOSTEC Brand (4ESS : 4020240019848), (S5 E5

Kostec Copper Molybdenum Com

2024
Investor
Relations

%E%‘I Z4XH 24 OI%

1 1014925220000,1024923060000)

osite

> SPS B ESIOZ Void7l QD I EM 24 > HHEH| SC-E Thermal Stress
(Themo-mechanical simulation data)
KSpark Plasma Sintering Hot Press \ GSO \
(FAh (Y= ZA%AD (Thermal
Stress)
100 T
50
0
- - KCMC12 KCMC33 Cu(E)
28 EX #¢ 2 Fx 0y <
>  Cu(S) : Thermal Stress?t "127'2 O =2
k J k >  KCMC..: Thermal Stress7| "41~69'2 S-S J
. Compositions (vol %) A A% [ppm/°C] gz
Material Layers [W/(m.K)]25°C
Molybdenum Copper 150°C 300°C (Z-direction)
KCMC®12 12 88 5 11.05 9.01 320
KCMC®20 20 80 7 9.12 7.69 291
KCMC®28 28 72 5 8.83 7.57 263
KCMC®33 33 67 3 7.83 6.96 241
KCMC®40 40 60 5 7.34 6.59 222
X KCMC® Mg E4 : QYA+ M EHEES =20, Thermal Stress7t R&

ST=C n

ETAHAA



2. MAl +2& 1%

s

@,

Investment Highlights

YE X FE 7| X[ 7EX] =X A Bt

o=

A7, BR AW st > IR Top J|YOE

o
=

RF Power Device

Heat Spreader Substrates
Packages

A 25)

= GaN, SiC, GaAs RF EHX|AEE
N2t Z7|X]|

ol //
- T .
~ sl o e
i 7
4
S

RF Power Device

Laser Module Packages Polymer Packages
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KEMICH M =N 2OF

Chip Spacers/Via Spacers

X Section View

V| Chip Spacers & Via Spacers

v/ Si;N, AMB Substrate with Spacers
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3. 848 RFI7|X 22 AT Y Relatons
NXP Market Share up(+30%), ==& Market Share up(+10%)
< RF DFI} 0f7|X| : 56,2ALRFSE S <+ Flanges : 5G, Industry & %+ KCMC® Heat Spreader : ALA|A-MEER| S

Flip-Chip Architecture
KCMC® Heat Spreader

e Direct Soldering

Solder bumps (/‘ (‘, L (', L
KOSTECSYS K’: STEc .
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O =29 A4Ar =, 4o A2 =i §A+ 3
% Single Side Cooled Power Module < DSC Power Module ++ Dual Side Cooled SOP
: HI7|XLARYS of| X, 3 S - HIkL S : H7[XLLHE, 7 &
) Inte;:):ser
CuLerame
X Section View

X Section View

[V Chip Spacers & Via Spacers

¥/ KCMC® Interposers
» Thickness : 0.1, 0.15, 0.2mm~

¥/ KCMC® Base Plate

g + Material : KCMC®, Copper etc
* Thermal conductivity : 345W/m-k % é % %

* CTE : 10.9ppm/°C

V| Si;N, AMB Substrate with Spacers

KOSTECSYS
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5G 4! RF If7|X]| SiC M3 Bt HN| Spacer

}' C R N 5‘ 3 ﬁsi Quntum @ vilesco \D - I—

’ \ International HYUNDAI TECHNOLOGIES
[] Innogration cdynax WATELH Lyy @ LG-M MAGNA )BOSCH
~= Technologies g b L STMicroelectronics i '

HAMEDs | renscon @ Buxsnon | @pkr | SooKen

Electronics Utd.
HUATAI
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Q Q9 X AE E o morgy  Q R2F EA|LAM (EF9): Bt)
= FY2021 FY2022 FY2023 FY24-1Q = FY2021 FY2022 FY2023 = FY24-1Q
S EX}AL 12,116 12,733 15,006 18,029 O =2 10,358 25,352 11,549 3,930
H| 7& XAt 18,440 22,585 22,783 22,690 O =2l 7t 8,758 20,135 10,614 3,160
XpeEA 30,556 35,318 37,789 40,720 IfE50|< 1,601 5,217 934 739
"S5 6,041 11,864 1,352 4,045 THOf H| F 22| H 1,328 1,676 2,254 577
H| 75 X| 14,449 14,020 10,578 9,744 Fdo| 272 3,574 (1319) 191
BEXEA 20,490 25,883 11,931 13,789 o:Res kel el 682 1,239 1,135 158
A= 2,113 2,180 3,760 3,853 A oH|E 790 =1 6,193 2 10,854 71
Holgg=2 EH O Ml KFZHA
T'_‘ =
o|eldoi=
(B=a3) 187 (900) 5,000 5,250 B RIMB|E () (546) (300) 340 -
= 54 10,066 19,435 325,858 26,930 2h7|=0]¢ 710 =1) (1,079) =2 (11,379) 250
F3) AHEZHZ 21739 L HEFEH(-1239), 0[AYoZ H(509) 1) THEAZ(CB)E7HE A (529) gHY
2 3/288 B7IFFEe SUS U 5N, 72) THYAHE(CB) B 7HE A (309) BHEH|8(559) BH
KOSTECSYS K STEC 17
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22'4 234 24'4 254 26'4 27'4 28'4 29'4 304
- 7io 52 WY

T X 54 2Kt 54 33Xt 54

dd '21.10~"22.12 '24.02~"24.12 '25.7~'26.12
FA 2 6009 & 5009 =7 54 30009 % 7t S4
(MASE) (RF 5004 Spacer 100 ) (Spacer 500 &) (Spacer 3'000 &)
HisE 6002 A 1,700 A 4,100 &
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Appendix
1. AR
2. Z|A A
3. VDA 6.3 Result
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3. VDA 6.3 Result

X VDA 6.3 87} 52 : A (Quality capable)

Audit result

Evaluation Index JEG [%] m
Evaluated process element
VL

'\

Classification Ec | Description
A Ec or Ecrny= 90 S
capable

Conditionally

B 80 < Ec o: Eg(pny< 90 Quality
Capable

Ec or Egrn)y< 80 Not Quality
Capable

¥ VDA: Verbund Der Automobilindustrie@| X}, S LXSARZ|E

[==4 578
AL O

KCST=C 2
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