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Powertech Technology I 2209
Tongfu Microelectronics I 1169
Tianshui Huatian Microelectronics I 1085
King Yuan Electronics I 848
utac N 710
Chipbond Technology NN 678
ChipMoOs Techcnclcg . 675
Orient Semiconductor Electronics I 582
SFA semicon R
Hana Micron I 405
Greatek Elec NN 399
AOI Electronics I 393
Carsem [ 339
sigurd Microelectronics N 334
Fomosa Advanced Technologies Ml 314
Nepes Corporation I 289
Unisem Berhad I 286
Ardertec W 267
nari Amertron Berhad [ 264
Tong Hsing Wl 247
Walton Advanced Engineering [l 223
Lingsen Precizion Inclusties W 157

£ Yole, 2019.
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(B 6) BtZX| IH7|X| MAAIE M 16~'244)
(K o &)
7= Med 7E 18d 19| 20 21 22 '23H ‘24 CAGR
SHEX| IH7 (X
AR 582 610 639 670 703 738 774 810 849 | 4.84%
Off 2/ A4t 451 476 499 523 549 579 604 640 679 4. 859
(HIZ) (77.5%) | (78.0%) | (78.1%) | (78.1%) | (78.1%) | (78.0%) | (78.0%) | (79.0%) | (80.0%) | ~ ="
o LHAA 131 134 140 147 154 162 170 170 170 4.80%
(HI®) (22.5%) | (22.0%) | (21.9%) | (21.9%) | (21.9%) | (22.0%) | (22.0%) | (21.0%) | (20.0%) | "=~ "
£X: SH2IRHOS|, 7|2EMETN, 2018. X712
% 184 0|F MU "165~179MK|Q CAGRE 71222 =3

o Aot M7|X MAH AELS &= Flip-Chip, SiP, WLP7} &2 H|ESS XIX|otl UOMH,
PLP2} Stacking2 &2 HISUH T S8 20f0| M2t 2 4&0| ol
— PLP2} Stacking2 Ztzt M1 79%, 27%2| 7HIZ A7t A=, Flip-Chipzt
SiP, WLPY| 42 ANYHRE: =2l d&ES2 OA XNxg Ae=z2 MY

H 7) W7|X] 7|5 20FE MAAE HY(20~24H)

= 208 218 228 238 248 CAGR fn)
Flip-Chip | 2730 | 2880 | 3060 | 3220 | 340.0 5.6%  48.4%
FI-WLP 470 | 520 | 570 | 620 | 690 101%  9.8%
FO-WLP | 190 | 230 | 270 | 320 | 390 195%  55%
FO-PLP 05 08 1.5 27 4.8 79.0% 0%
SiP 1410 | 1500 | 1580 | 167.0 | 177.0 58%  253%
ME(5/E0) | 280 | 350 | 450 | 570 | 730 27.0%  10.4%
HA MPIME | 5003 | 5490 | 5945 | 6444 7031 8.4%__100.0%
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S =3 (W71%8)

5% R&D EXI=&t

\

M

E|3 3EZHC 175~ 191) A|ABIBIER| 20F RRD £ EX[HS 0F 29X 4211 &
O, 0|5 HA I7|d 20k= F 3,824 A 12(16.1%H|5)
Wa

2 19| F5 RD I SAEEE M 79C ZMOoR MESIHOD, AlAd
STHEOl RaBEHES Hols HolRe] U $EY KB AlY, T 2ok Alrd
A

SeH AR U TP IS R Aoz 25
o AAEIMITR| HO0F RAD SEXIHS 175 7,8140f R0IA "18 AZ 245t 7,8019 ¥

O-I
TEROLE, 19 8,594 o= HMA CHH| 2f 10.2% &7t
EA

- AABISITA| 20 RRD FXIY 5 WP |EHBENRO| RBE 174 JIF o 3,6479
Oflxf 20 4,031 H 202, A 38t T FAH & 45.5%0] 7+ =2 HIES A

- MLSHAERY A HIE2 117H 2,737 #(35.0% HIZ)0IA "19H 2,793
(31.7% HIZ)2= Md AK ZAcks FHOIM, SA7|HUKNTY MAHILZH 20
R&D &A= 178 6229 E(8.0% HIS)OIA 208 7829 #(9.1% HIS)2= HE
12.1%2 37HE 2%

(B 9) MAHBIEX 20F Y5 R&D FAr dE(1749~194)

(E90 © were))

7 184 194 Z EXjof Hm

2 ste

Oofl et HIS Ooflet HIS Ooflet HIS Ooflet HIE  (CARG)

WS ISHYHELR | 364,778 46.7%| 359,030| 46.0%| 403,103 46.9%) 1,102,733|  45.5% 5.1%
AMASMAIE | 273,743]  35.0%| 263,482 33.8%| 279,327| 32.5%| 766,819 31.7% 1.0%
SAHINII™E | 62,191 8.0%| 64,228 8.2%| 78,183 9.1%| 246,553 10.2%| 12.1%
mEsLe) 26,821 3.4% 40,310 5.2%| 41,930 4.9% 108,533 4.5% 25.0%
=EWEs 2,703 0.3% 8,192 1.1%| 19,758 2.3%| 54,192 2.2%| 170.3%
SfYbtR 10,043 1.3%| 13,989 1.8% 9,671 1.1%| 23,699 1.0% A1.9%
g8 6,860 0.9% 5,615 0.7% 4,984 0.6%| 14,688 0.6%| A14.8%
BA=X|E 2,714 0.3% 2,984 0.4% 2,711 0.3% 7,802 0.3%| A0.1%
LR 30,148 3.9%| 21,292 2.7%| 18,624 2.2%| 40,911 1.7%| A21.4%
7|t 1,464 0.2% 1,147 0.1% 1,200 0.1% 4,735 0.2%| A9.5%

g A 781,470 = 780,169 - 859,491 - 2,421,131| 100.0% 4.9%
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o BITX| I§7|% 20F R&D FAIN & MASMAIHLO 2= "18H 5529 20|A 20
468902 G1HA OF 5.3% AUActs FMOIL, HH| HECRE 43.9%S REMH 7HY
2 M2E XK
— AABIEIER| 20F RAD EXUS HEA 2.2% A FAHZ, Mol |aHBEMLQL A
SEMRIEEE 22 -1.7%, -5.3%22 H|XEH Tta ZASHE FA|
- BAT|GHMEO| AARBIEA| 20F R&D FXH= 183 643N £2(8.2% HIF)0IA "2014
1,041 152(10.4% HIZ)Z HET 17.5%2 2 S/tME 2Y
(B 10y HH=H| I7|% 20 HE R&AD XA HF(174~194)
(Et9l : wored)
174 184 1194 £ =X AT
L s7te
oAb HIE O HE ok HIE oM HIE (cacR)
WS EEAE 27,9840 26.5%| 33,049 29.9%| 45,953 32.7%| 106,985/ 30.0%| 28.1%
HYSHAHLE 56,213 53.2%| 55,189| 50.0% 65,911 46.8%| 177,312 49.7% 8.3%
SAHIX7 | 11,368 10.8%| 13,500, 12.2%| 17,389 12.4% 42,256| 11.8%| 23.7%
mEsLe) 762 0.7% 898 0.8% 999 0.7% 2,658 0.7%| 14.5%
TZEWER - 0.0% 1,422 1.3% 7,815 5.6% 9,236 2.6% -
CHEN 7,875 7.5% 5,296 4.8% 1,296 0.9%| 14,467 4.1%| AB9.4%
7|t 1,391 1.3% 6,420 5.8% 2,661 1.9%| 10,473 2.9%| 38.3%
g A 105,595 - 110,476 - 140,726 - 356,797 = 15.4%
o ANAH HIEX| 20f= HE R&D TA| O A0 DHEAC 16~ 199) 4%Q| HIZES |X
SI¥CH, I7|d 20F £Xt= ¢l 16.1%0=z R&E| &5
- AABRIBIEA H0F RAD EXIU2 "16EH0A "18EMIX| |8 F2(SF 7,800 ¥)E

QXIITH *190] X Tib| 10.0% S713t 8,5059 HOZ AL

- BieH S2F 20F RADEAF 72 1164 9002 £+EO0R AJAHSIEH HO0f EXjof
| OF 11.6% HIES XXIGIAOLY, SXIOHT} HIZ0| T&S| ARA3I01 195 1,407 &
FE2 AAHMICH SO HA| SXj4o| 16.4%ES XiX|

H 11) M2 R&D OfAF CfH| AJAHEIER U SZH 2O0F EXt S3K(16U~194)
(9] : o 2)

E 174 181 19 CAGR
He R&D FA| 04t 191,000 | 195,000 | 197,000 | 205,000 2.4%
NASIHZR| £0F 7,785 7.815 7,802 8,595 3.4
(HE oA LY HIZE) (4.1%) (4.0%) (4.0%) (4.2%) o
HICH| Tj7|% S0f 900 1,056 1,104 1,407 16,19,
(A|ABIBIER]| Gf|AF LY HIE) (11.6%) (13.5%) (14.2%) (16.4%) P
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\
—~

ST 22 3E(17H8~194) AAREIER]| 20F A 7| 20= J
27|89 R&D +& HIFSO| 71y U2, I7|E £0k= 7”0 et 85
EXt= O|RUXX| =5

o ANABRIEIEX 20F R&AD= 2 | 9| 284 H|E0| K|t 3EZE 34.2%2 71 =0,
1 H=Z s, 228 -SAHAHO| 22 29.6%, 20.9%= XX
- 7|82 387t & EXfHQ| 3.8% H|ESS AHX[otL, AL —34 8%= FXt 27t LA
ot= 0|1, 5A7|¥e B 7|t FAGHA 3.7%2] HIS2 XtAlot] UOL} HEA
3%UE EXIM0| 1E5| Stot= FA|
H 12) AAHEIEX 20 AAFEHYE R&AD 48 SHEH(174~194)
(Et9l © gt
— 174 118 194 = Exy olm@
Al At H|= At H|= At H|= At H|= S/tE
TST Ol Al ES O At ES Ol Lt ES Ol At ES (CAGR)
o7 48,738 6.2% 22,341 2.86%| 20,744 2.4% 91,823 3.8%| A34.8%

Sa71¢ 30,472]  3.9%| 26,273] 3.37%| 32,235 3.7% 88,981 3.7% 2.9%
S27|Y 266,597, 34.1%| 278,253 35.65%| 283,806 33.0%| 828,657| 34.2% 3.2%
chst 215,362 27.6%| 241,224| 30.91%| 260,202| 30.3% 716,789 29.6% 9.9%
EHATA 170,575 21.8% 150,355 19.27% 186,373| 21.7% 507,304 20.9%| 4.5%
7|Ef 49,940/  6.4%| 61,988] 7.94% 76,465  8.9% 188,395 = 7.8%| 23.7%

o HIEX| I)7|A&l 20f HA| 3EZt =AT|O| EXt HIEO0| 47.0%2 7HA =00, Hmr
7.2%2 7t FA
- {71 20k= 7|9 &7t O|FUXX| 2410 el SA7|Ye 4« 38t 5 &
AfoHOl 8.3%E AfK[otLt A 20.6%= FA A &

_|

- NABIBIER) 2O[fs 22| CSfErts ST U T|EF 48 FHO| 52 £} HIET
oImR 57480 LiEH

(B 13) B 23F 20F AEFHE RAD 3 d&(1749~"199)

(E91 : ore)

o1t 174 1184 1194 Z EXY Eﬁg

SHZR X S/ IE

TRFH oA HE oM HIE o HIE oM HIE (Caep
U7 10,647 10.1%| 12,096 10.9% 6,715  4.8%| 29,459 8.3%| A20.6%
SA7|Y 50,293| 47.6%| 59,468 53.8% 57,804 41.1% 167,566 47.0% 7.2%
CHst 11,886 11.3% 12,249 11.1% 18,605 13.2%| 42,642, 12.0% 24.8%
AL 13,669 12.9% 15,821 14.3% 25,524 18.1%| 55,015 15.4% 36.6%
7|E} 19,097 18.1% 10,840] 9.8% 32,176 22.9%| 62,114 17.4%| 29.8%
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1174 184 e £ Exjoy omz
AT =tg
Ot HIE oA HE oM HE oM HIE Cach)
7|z 240,746 30.8%| 247,630 31.7%| 266,667 31.0%| 755,044, 31.2% 5.2%
VR 349,976 44.8%| 320,267 41.0%| 338,823| 39.4%1,009,068 41.7%| A1.6%
8¢+ 127,710,  16.3%| 127,124 16.3%, 166,592 19.4%, 421,427 17.4% 14.2%
7|E} 63,254 8.1%| 85,414 10.9%, 87,744 10.2%, 236,412 9.8% 17.8%

o Ii7|E F0F A &2 37 JHLUHTIE 2,148% o2 J1E =2 HIF(60.1%HIE)2 AHK|E

- 15% U2 RARRH &AL HISS UEUE 712872 ST 242 47.0%2 /=1
7% #44 dets HO|H, &= RAD s Hapt oy

H 16) 7| 20F AFHLHAN ME FX4(17E~194)

(E19] © wore))

174 184 194 Z Exjf  olmz

ATt z7tg
= Ot HIE oM HE oM HE o HE S
VAESE 10,915 10.3%| 20,592| 18.6%| 23,583| 16.8% 55,091 15.4%| 47.0%
kAt 69,714 66.0%| 64,075| 58.0% 81,036| 57.6%| 214,827, 60.2% 7.8%

00
0[0 | N
X
-1

21,744 20.6%| 12,888 11.7%| 18,817 13.4%| 53,451 15.0%| A7.0%
7|Et 3,220  3.0%| 12,919 11.7%| 17,287 12.3%| 33,427 9.4%| 131.7%

W/

S (BEAIR) SR IH7|1E 7|&7HUS Zelohs 2 R&AD A2 A|ARIBHER
20 ZMo= X &

o EMQI HHEX MHCZ XNUANSHHL=NT|2/HEMY S HIRS =X =20F HHE
AP LIGATY HEHZ X[H
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- MR HARESUHEZISHEAIY W AR XEs Sdf XM BteX 38715
N XA
(B 16) S| I7|d 20F S At
(9] : gt
H RO ol 7t one o <t
FXNY A 712t AIHLHE wod 911
RIMITHA | S A7 |70 904 ~ X7|14E=t kst HAakt JHE 2
(&K}, W|EER) ,zé_l_jl IP =S 2ot A0 & AMAXH 3,000 | 8,250
Ceiny (LHS: HRES7I871Y) - HH/E8718 M
X
N NSNS P 04 ~ BHEX M 39 dEMet
(HA-Hx, MgE 'ZEIS_'—:| (10nmOJahHoll M= BHeA| |, s 17,365 | 22,579
(LHS: B AHIZE S AH]) T RSN ¥ OHx 2 e Y
TAXEE B0 ALY A 094 ~ SYNHCZ &3Pt /|tE=
WNHER 7= ,2,}_[5' AHE AKXz -2 209 11,529 | 8,199
(LHS: 2He=x) - Yl Y
BESESN M- 04 ~ LEEY 5 Ul AZilkst &
WIHER| (UG AARBERAAXR (71|';_) L-HS 280 7|lsAtgeh-21= | 26,320 | 20,060
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* Amkor Technology. Inc (2018), "Amkor's 2.5D Package and HDFO . Advanced Heterogeneous
Packaging Solutions..
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- KDBA2 (2019), THI=AMAMY FQTHOH U Z ZaHor
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* HESAMATISH (2020), 0IZXs 2EE 2.5D/3D TH 7l& MY .
« At HEEMNARLXSY  TSiP(System-in—-Package) 71&..

* Sung Kyu Lim (2005), "Thermal and Crosstalk-Aware Physical Design for 3D System-On-Package. .
* B. Bayraktaroglu (2017), "Heterogeneous Integration Technology..

* |[EEE Electronics Packaging Society (2019), "Heterogeneous Integration Roadmap 2019 Edition..
* TechSearch (2020), "Advanced Packaging for Heterogeneous Integration: What's Next.

* YOLE Developpement (2020), "Advanced Packaging Current Trends & Challenges..
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