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Process BEOL Semi-additive process (SAP)
Dielectric material Si0; (Dy:3.9) Organic dielectric (D, ideally <3)
) HVM: 5-6 um
L/S feature Sub-micrometre Research state of the art: 1-2um
Package level Wafer level Panel or Wafer level

Higher cost, High resistance and
capacitance = higher RC time
Challenges constant/time delay between the input
and output, challenge in meeting
bandwidth requirement

Low dielectric constant polymers often have high coefficient of thermal expansion
(CTE), which can negatively impact device reliability and packaging architectures.
Scaling to fine features becomes challenging due to thick dielectric materials and poor
dimensional stability of the core.

Copper adhesion to low-k dielectric becomes difficult, particularly when the pitch
between features is finer.

Thin dielectric films increase the aspect ratio of microvias, leading to higher strains in
the microvia/pad interface, which can result in copper cracking.

wF Ak SiO,5 MBS, Kk IDTechEx

IDTechEx [ 70 A PUAEZHR Gy, RM THME TS, ERRR 7ROV, HEana T #ERAaL
B PR B A ST IR, BB — AR AT 4 etk m%ﬁbﬁlﬁiﬂ;&ﬁﬁ@@u{?ﬁ A, Mo, ZiRERE—

FRERA TR, KRS, KRENARMAESRL,
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RABIFT R ST T, B14% RDL R AL AT AR AR IS —E IR el R B T RE A
RDL ﬁ%'J GEHARLAL EMC (PR M MUF (IRE  RYEZME, EH T S T ERbRH B 2 i
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Feft S L.
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SRR ES R, AT R AR B 2matr, &

This report provides a comprehensive overview of advanced semiconductor packaging materials and processes. It focuses on dielectric material
selection, fine L/S RDL fabrication techniques, and Cu-Cu bonding methods in 2.50 and 3D packaging. The repoit covers three key
materials/processes in-depth, as shown below, offering detailed analysis and insights.

Cu-Cu hybrid bonding:

Manufacturing processes deep dive: state-of-the-art Redlstﬂbutlon layer (RDL) and Microvia:

vs future trend

« Choices of dielectric materials: Inorganic vs
Organic

* Technology/Player benchmark

EMC & Underfill
« Choices of materials
. Pfaye{ benchmark

Manufacturing processes deep dive: how to
achieve ultra fine L/S and via diameter

» Dielectric Materials: Inorganic vs Organic

« Technology/Player benchmark

* Module Area forecast

A
|
I
I
I
L

Underfill

Substrate
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collective die-to-wafer as well as direct die-to-wafer process flows.
WWW.evgroup.com

3. EVREAEVG) A+ BB R FF 4Kk LR 7 A & A 28 B is
REFENM AT E, G £ B3D-IC/HH £ R AR KR

Www.evgroup.com
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Wi

RS AR

BHSENZRERRFSWERHEN—EESHE, BITHRESRENEE M. TIERERE
AIMEe (BFESEmEDRE) 195, #HokErEEaXESALBRNEN, XERENESRINRE

RI%ER, B T_w%ﬁ)\%h_ljfzzﬁULJﬂ.uMﬂ]%B? FizfI2, DEmlFIEsEsS
BTHE, 8EAKSERERE (API-MS, atmospheric

ultra=high purity ) SAMHNAIR AR EEE

a5 (UHP,

pressure ionization mass spectrometry) AR, eaLeMEZER{Z275 210 (ppt) BIZER

I 7R, TTE] 2028 A ALK F

i 8030 {2£TE, X—EH ERIAIT &R L 1%
PRI SRONIBTE I, PAK COVID-19 Rifif7 B L i
TrAAA, KR T AR T AR R AR > BT AR i ) 25 A1
fRIRDLTT RIEENE, S UOR MR 197 g BRI
By AR X287 ft o T 3 5 % 7 A 2R I ANHE Bl il 5
BiE. ErRmAUhaE R REE, XFRFEAH, M Bk
M. ANLERE. Pl I Mot ESHoR L, 2
VBRI 1

ﬁiﬁ/}?ﬁwﬂuﬁﬁﬁﬁiﬁo AR, &SRS

ik UHP {3k B il R R

R A A RIBEE ml 7, DAR R & o 2
FARBY TR RIGIN b Tk o ) 1) 3 55 A AR R AU
(ESG, electronic specialty gas), EFHFA/S. @ T. ST
AR, W, X UHP SRFIb 2% 5 i 75 SRt A B .,
ESG 1% Hy SR FIA 2R A T AE 7=, R 45 21 SR i 3 7
TERA L) Wil EERE R, TEHE SRR &P
HAREEIX LM, AT BT B LT 9T 35 R T RFAE
fi4n, 3D NAND #7572 80,000 % 100,000 Nm*/h H 4
J4 99.999% A,

Ve RE K RAHANE (Thermo Fisher Scientific)

18 2023% 10/118 ¥ S{EER I

www.siscmag.com



Wi

ol BB 2735 B R

TERAT BN AT HIE], AR R 1L, I
FEREAE BT A P B B A R X R
T AR EAETT, FAREIRA = RE T PRI R . AR
T, A7 AR AR R R N T R AR s R rh A A A
Qeftls, XA RE SR T RE S RIPERERT T, XA
R ) AR AT B A 7 e A P G B ORI, o mT RE
TAAEARKE I B R B 5 4y . X285 gLyl e Sl i AL
S AR, HROR R A5 R R 2 L 1T 5 ML
E, MIM-SESRFERI LI, P, REAEGYSER
BT R BRSBTSk, FEXT R AR R
JERE B A R A S T S

) 1 e AR 1 A R AR AT L i T R B AR
ZIRSERITITG . BB A NAEIE AT 2 Bl 2802
M, IIZEF SR A F R BRI A . XA RE
BOXLER TR 2, IR IEAA R A DR . B fi
ARG A IO LA AT, B d AR A<
I RAN RS FELE IR PG, A7 defs TAER AEIR
PIR T CHI AR A FIE 2019 SF L0 TR FE,
RTHEGE, AMEARERERE, SERE T2
JCSETCRIMAITG o X AT AT SR IBCE A% A e Al
JEAE R, AP S LAY UHP ARt 24 4.

ig e 3YY iy )

UHP T 438 B0 124 21 2 5 0 il 1 307 1 1 T =
JRIEEREALE, TEARE T ENTRIRE 5, RFEdE
ERDAFREA T, FE- AR 7 R R UE A S 1] T

T, PESERTRAR ] RO R LE R G B fs A 2B BE LA o

gL, XREdELSH G
B PR S R T [
SFTTERUY, XL R B
100 %] 500 ppt 2 [6], HHeT fr
FIRILERRE B, OAT, 7ok ik B
BORE— AR A T BB B
AT A, AR
FEARFEAE A, H I |
P API-MS (KR LR %)
FTEUIY, APLMS 7 V4 i &
10ppt B EILR .,
APL-MS B —F A 3|

o,
T,
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TIRRTHEAR, AR BB A UHP RS API-MS
MEr, ATIEAT NN A LER 204, API-MS 3 RAEGRFFK
SRR AR BT, SRS I T A U
MRS e e 7. EATIERS, FFREEm A RAERIY
SR, AT B K PR BE LR R R AR B I 1 ST 1A
PemtERE, XFPBE ARVFRAIKE 10 - 50 ppt fZ8H—
AR T MU O FRAE, AT OR CUHGE T i S
HE A TARRAE. 5 @EAR, APLMS it HA R
BIREE, ARVFINERE) Iz AR, Bk, 'R
A, —F ACBRA 5,

JH T A 1 B 5 43 B Y

Rl SEdt R IR IR 25 API-MS J7 RS,
PE— 2B B TR R AR I R R B R LE I B, X
86 UHP BRI G % 110t Wl o of i 4 Fh
TERARBY B FMETEARST, FHLH M API-MS
IRAARINRR . SRT, BRI R E FrfoR 2 & (ITR,
International Technology Roadmap) B & H & T &M A<k
100 ppt (ARG Pt BR1EL, R, HA B A EARTS il
FR{E A UHP ML A A S0 A 22 Y, H Bk EiX —1i
M 7K~FH A LR Z — R FEBR R /R B 24 [ APIX 8Q
& APIX Quattro j3 75 FIE (YL

5 R AR R 5t

RS REE. 240, ZEESEIN, BH
A AAR, R, 5T HEA BRHEDIRE, AR
Bl 2 SR B R B 4 RRASR I ESK . FEE B ik
AR AR B R, 455X 26Ty Bl A A 31 o o 4

\ X W ST TR 24/7 A RAEET,
P UHP “UARBER R (RS ARAF,
FREAi R G RE .

API-MS 54 %) [k 4lifl
g, BAEAE Tl H
0 TR A R
TR AT EEE RN A,
MUK S, UHP S KA 77 S 3%
2 AR 3 X S I ME 2
Xf ATy, B B AR
EARWIE KRR, 0 HAkS A
FEREE, EEEA . @
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Bl VCSEL

RS R
Heer-mivl XA — VCSEL

2017 4E 1 YK 7E iPhone X w1 4fi

th Face ID A JK iR I AE, WX
T AT Z A4 Touch ID $5 4 HH
ZIE, BFFI WA HRERTIX
A T UATE R H SR fL 32 37 5 B A JR )
1, XA BELE 7 A A
PEBERE, 15 DABE A & L AR SR Y
3D A, H bR Ok B ) A A
Ja I A L1375 21 00 R ) T S B Ot ——
VCSEL,

VCSEL /& Vertical Cavity Surface
Emitting Laser {9415, =R [FHIL
PRI HRFOE 1, B 1962 4ERYER
— AR TERRZ G,
SR ARG &%, B
2N VCSEL & B35 I & H AR5t
Tk R2A1 B f#E— (Kenichi lga)
¥, 1977 FMAE I E 2L A L
75— VCSEL EIIE (K 2), If
T 1979 DA AH# & (Liquid Phase
Epitaxy, LPE) $f & i & i InGaAs/
InP #4#HH) VCSEL, JFj5 58— 5

EMTﬁ%Z\E (Apple Inc.) F

20 20234 10/118 EESRTR K

HUE SO AR AVAGER

AR BEvs HLA L BE

VLN R SR I e K Y
Ze5, AET NERERSE B 00 ) T B3
AR LA R = 4 s (TR, 5 AL
LB DU i X R B T ) A — MR
RITHIY, HAERE —4Fim g,
A YR i IRE. H ik, 3D
B AR T LER I RE ), &
IR HLE 5358 B.gh K AT8h1E
CAIUES

3D RN [ASHR] &
[z s ] PA~aRIY:, T e K EX

B2: F% VCSEL B

(B A R 4R LA

Bl ARt (BA KR AHHR)

4y ok Si JE CMOS DA M HI-V 28 5
i InGaAs 2B AR B 1 RS
AR, ARYEAS [ B B ML B e A Y Y
T g8, KSR H BR 32
508 (Infra-Red, IR), [ AHEL
TR, ZLAN TR A B AR 15
H, (Signal-to-Noise Ratio, SNR), T
o T £ A6 I B A B LA 18 A
£, %2k 44t (Near-IR, NIR)
By 850nm, 905nm., 940nm I By, 49
L1 AME (Short-Wave IR, SWIR) HY)
1,350nm, 1,550nm 3% B, KAk, H
BT R4 B IR B R AR
R
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Bl VCSEL

) b

EMISSION

diodes, LED)

(3) i k& & ¥ Ot #% (Edge
Emitting Laser, EEL)

IR LED J¢ EEL 54 % LY
%, (B2 B A 10 e 1 B 2 1,
VCSEL 7£ 82 114 i 2 3 [l Y B 4t 4
BRRRENE, WHEA ST

@ o LA IR, VCSEL fE it |

Tt P R AR A e R Y R4S T T AT
H, EER) iz AR 3D R R
R

WAFER

[
B3: 3D SAAL b Lo SR RAY R

3D KR IBES- LAt K St R w, A
=V LR EPN: A (1

A AR SR X A 24y % (VCSEL)

VCSEL BikJig: i HBH ARG

VCSEL [ 1 1E )6l iR B BE T
HLAY I e I 2 A, 3% H 3l
B ARG ) K R A —t
ik (XFRotis, LiDAR), 2T
—A~ilF 3 VCSEL & Y E KM .

) FEE LIRS ALY LiDAR 4 3L A [Light Detection and

Ranging |, 52 71| FI 3Ot BONA I BE

SHIE, AT PAZ =K, aniE 3 B (2) &N (Light-Emitting #7735, 5 b AZGHEOC Ik H 1 e /i

Automotive Electronics Council

Component Technical Committee

TR A ER I B RO 2%, e
BRI, ISR B E H 0,
EFPIK RGBS 0.
SOHOEBKEh O RCE, BRRERISTAL
HAVRIER B0 3D SR, HiE
I FEBLEEIRG . ML, AT A
e SRESE GRS, HF T
BRAIROFL 0, HE B2 B o
R, TR, AP, B

Group A

L Group C Group E Group G

4 WHTOL i-—
TEST fimcl, simpie
tunctoningtest |4 Iwnn:-u' |-— _.E- TEST
at cold B hot)

H*TRB - HIRE

TEST fincl. simple 1— HIOLL
—

functioning test
at cold & hot) e

TEST

onkhy for

e LT e
e - | oo
---| HER |

| TEST | TEST
¥ ¥ ¥ +
l "':" ” '":" | [ "il; ” 'T“I sequential

[ = |
p—— ¥ fests
TEST | TEST | HAM | COM [ PV ] | |
I\J (incl simple VWF

A

only for functioning
etic Tt al cold &
: Lz - hot)

TEST {ined. simple
functioning test at
wold & hol

HER ora

B4: AEC-Q102 BiE#42E (B A &ik: AEC-Q102)

www.siscmag.com

EERTR 20234 10/118 21


http://w.lwc.cn/s/Vze2qq

et E &R E

m

00

ERER(Ap)

B5: VCSEL & #4280l % 4,

MRS S S B . AN, R
BN RGN TN, BT AR
P S SR 2 IR, S B b
BB AR T AR AT T A

R — B8 & 75 8w 9
2 nh i B & 4t (Advanced Driver
Assistance System, ADAS) HJ % fig
BEITMKIE, RERBHOCFERIEX
R P IR 22 48 2 b SR 1Y
. i VCSEL 2 { il A5 He 2L ji7
FAE G 340, g 0 20 1o 4
AEC-Q102 1y mibriE Sk, i
AR o o [ B A2 o ==K o
56 E I 6e ST SE RIS, TR
ERAGRIER TR, FEE
WA SR AR R RO, A H
Frlll 2 AEC-Q004 Fir 3K i) % 2k
o BT OGBS R TR
MEEIE 4, FEHNH 65, Fiit
H #2454 SPC (Statistical Process

Control) 25 ft i F- 1A R A BO:

22 20234 10/11H ¥ SF SR

pecra imaaance
I«
i
§
™
oo
]
BB R %E
Verwoed Corcont asa Porward Vettuss
£:a
;
318
i
i 3
05
=™ o o wo 0

KA, I HAE i e i e
RPRUE BRI R AR

P RS RS EFEIRE K ?
P HER B3t v — 3 R 55

VCSEL 2 {414 F vl SE BEIRIE,
BT IR I . N i AL
A, BPRSREIRE . R iR

Road Vehicle Standard

IPC-TM 650 / IPC-6012

Wafer Foundry ®
EM !
TDDB !
HCl
SM
NBTI

Components

0 Level
1A BAH o5 F R BiEIR 5.

15t Level

Bl VCSEL

FE Bt R IR & TR IS, A
T AR RS AE ], VR BB AL T
One-Site Service FJ—uh 2R S5, 75
513k VCSEL Y=tk ik & (K&
5), £ AEC-Q102 I&iiF 3 #& Jo i ik
1% AT B IE,  ELRETE A R
WHESRIA] SE R, Bl ok [z i 1Y)
0 11 P T 1 P 2% N g T g [T

VA FERHZAE AEC-Q % I LT3
IEFEEFEENESR, HOhPhEX
% P AR B AR IR, X T
ARIFANFH TR, ERPH
REAS SR At 207 (7 42 H R 55, P Bh
& A USG5,
P MEE R ORI E b, BUAE
JRER B — B

ENVIEIR (A ETY

2 F 55 UE i 2 2 4% Die Design,
Wafer i, {5, vz
AR E, A0 BREA T
LSRN M= PVAY: WINCI R v N ki
TTRARHLRI 77 %2, %5 AEC-Q100,
Q101, Q102, Q104, Q200 %, #FH
TR TR EZ EMRIERS, K
HWZFEZE . marketing@ma-tek.com €
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W 5%

R Eter - SHEERI AR

PA I imec B9 P {2 Bt 2% &K Joris Van

Campenhout £l Bernardette Kunert, P4 A J:[A]{#E )
— 5 E “4 Ways to Put Lasers on Silicon” % Z7F IEEE
Spectrum  (https://spectrum.ieee.org/lasers-on-silicon) |,
SCEAT T R T EIBOCA SR A PRI -
FOU . BORED ., ARERG AR A, XTI
M TAEJREE AT Rt A PO 45 0 T AT T HURHR
e AT RBARIEZ SR AIF R A WA, fhies
2%,

Roelkens,

tb T B AR 4 K 2 5% W 57 24 % Roel Baets 1 Gunther

515

Jer &M A (PIC) BERMNER LG T — £
JERIIRE. PIC FE H A I IR AE A B R B ik ) —
gro EMTH T HEREE L RS AR VLA R U K AR
BT R i ke g, T OREF H S B BREAE L
B ER#EOEEDE, AT AR Y REEE, A
LV B . A X RGeS R, I
HAERBREOUN , adad i RE i i SR il 1 1 R#R 2 IC,
LT EARRAAT,

TR & ReFERE e 1000y UL A &

@ Fully processed
and tested laser
dies are constructed
in a separate fab.

Bl: AEESARESY, BOLSA (&) M—A—AEHF RS2 EATHE L,

www.siscmag.com

BRPLIIRE, SRR EATIRE, ER2EA6E
R A ST MBI T A b BONEEA S A RER
RO X — 5, PICIE R R i -V AR A 2
SR A i ER R A LR DA A

AR AE T AR i ARt A, IR
LT o ARSGIA JLA PR AR 6 TR O 8-S it 1
PR E S, HN, AT BEBOA S AR B A LR
0T EAEL AR A A 0 R 7K P 59 2R 5 4 T RE < THI I
XA, B, R S AR B RS, A RERR B
FEAVERA « 24T DATE B e IR R R P TN
JeAR, SRR RS AL, KFEotE S
sl B S T 2 o S AR AT SR ) A A S g ) T S

FHARZ Tk ] ASE B HotE SRk R SR, HA
I 9K BT A L imee TRRE TR R IOBE ST TAE, il
FI B IEAE R DU AP AR SR - FIREOH SR, BEeEn.
[ G A AR R R, TR 2 T VAR AR BT
A REPEAIRVE GG, AR AT I Bk S S Ty T T

o8

(T
TERE i R L ERHOEa: , XA E T IR R M

@ Individual dies are transferred
to the silicon wafer, where they are
aligned and bonded to waveguides
on the silicon photonics chips.

(By Emily Cooper)
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© Laser dies are
processed in a way
that leaves them
weakly attached to

their source wafer. @ A stamp pulls

multiple dies from
the wafer and then
places them all at
once atop wave-
guides on the sili-
con photonics

B2: AmiEaaphly, RALSH (L&eW, £)
MARBRERAOTHHEA L, 7% (RKE) —k
BREMNIAE, RBHCMBAEALTHE L,
(By Emily Cooper)

FrEPREOR, BhRn BN T2,

SR BRI, HER R DEZ ISR
#ORE) b, FROE R ARG R EX S b,
R R Bk, (RS R b (BB AR
LT E R — N L) B RAREERS 57 . SRJERHRRHELL,
VAR e Ee Ea =

LR ROOS GBI EDETE AR, XSS
RGBSR, (BRI 4. DG K SRR
B L E T 5ER, BEUIRI B, H AR
AT, )5, EHERBERERTZE, R R0t
SR TRERS, — RGOSR, B
AR B PR NI G S RO e 1 SRS T R A
XF5F . FAIGE I —FhFR %t Heal & (butt-coupling) i) T2,
FRAOEN A BCEAERER MREAL, PABE B M FEIL L T
SR 2T

Rk, IR R T ERORAE S B =AY LAt sl
AR HERE L, FES KR JLER, imec EARTT AT
LITREIROE Fr 8 & LRSS LAE, 15 A1k,
PARIF R VR i B R UL AR iR . FIAISE
PERFR ORISR TR, (LSS SR PRI X 1, W]
PAMESREAEL AP ATBCE RN S Arsoe as , RS OL T 500 40K,

2021 4, imec i F L T B SR T T L, LA
X —PERE . BN AR I T ARG v A A B
A ZIRT R G HE 11, DASEELAR T L E 9ok i 3 BRI,
X B ROR, B ATTHE 300 22K AEYE 1 8h B 413 7 —
LRpeE . T EREET, RAS MO 50
ZILHOEA 215 80% i f5 2 & Fri ot 70 .
I IRBA % DL T BEA i [ S B R A5 HE 60% 2y, X FERY

24 20234 10/118 (S EERK

© The laser dies
are electrically
connected

to the silicon.

SER AT LA Bl e S B AR SRR AR SR, T RS
e — AR Y AR, ook BROEHRA SRR T
G SRR,

{130 R IR — A S 3 U R Mot R AU A
AR AN RAGE o PR A AT ATEBAT A il i 2 7= e e A 7
BONEMA TREAFR, FrPAENT#R AT A Al s i iR
W, MH, BEETIHT ORI, Bk B4R R IETE
RO R ARG . 55—, XA LR (4
AU ER T R AR BONCE, ) = — A R AY SR
MAZE R, & PR T ) 1 e MR MR AR A B4
RO T A BURZM Y U, Pl 982 i, DA
BNORAREZMROCERN RS,

P

T E] (microtransfer printing) 4R T GHER AR —
SO HERME, [R] AR R AR B R, AR (R 4R
B, RGER TR TI-V RE AR R EAERK, E
A—MRERRI XA« -V 5 G 18 A B R e
T2 R a5 _ERBROLES Y], H e OOE AR/ My g
SHTEREEE IR B, ARJEH — PRl K BN E ) T A
LR B A —RIFBGE R, ITHCE TS5 18 1)/ N 4g,
RIG, BN SOt S R B B S45ixt
e, HAEREEAEN,

R0 SR 2 S JRARRR L L, T ARl BN A
Kiel, EETDMUER > FHEA, KEPAFEZ AR
AR TR BOEER EE . oAb, TER TG, Jeli
A Z R A 2l A R R AR R A Y, 2l A
PRI 5 , B R RO CE I BT RE BT A R TR,
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© Blank llI-V
semiconductor
wafers are bonded
to the silicon
photonics wafer.

A3: fAdie-to-waferig o F, HI-ViEFFR(Hic €)% G A WS 5 2% m
Iyt FanE b, II-VaMAT AR EFam TR gLEd, RB¥H
% & 0lI-Vict 4tk %147, (By Emily Cooper)

g “WAT H, BRAXF T XL mrsh R,
BRI AR LG, 58 IR B 0 T X A B2 Y BRI

H R A B BRI EmZE, iz R —Ik
AT A, HG, R, BRI I E RS
TZEEmER, EEEGE RO mARREER KR
-V RA AR

RS R IR 3% microLED RSk 2 T2,
BNV 22 3G 58 0L S0 R SO0 S 7 i 1) S g 1 o 7R A
R T2, BT AR HE S 1 M TT B BO G 8O
%o {H imec IEFES JISE L E,

AR, imec I AL BRI B2 MR I O U5 2 4 B
R 5 a2 SN =B i [ x5 1z e 1L o 0
MATIRFT ED T P TR B 45 nm {4 20 MBS ALE T
TSRO R G0 = bk RE R AT, XL H2h T
N HBHIE, (BER IR BRI & = 4
RERARE . B, MATHHX 5 AR LA N &
W E AL

Die-to-Waferit &

bl TR A A I v NG AN G2 owd SR B K T O 5
TP ERIHETNIE 2 R — 26, A —FhEOR, A
II-V-to-silicon-wafer § & iYL, o F| T M e i A )
. S BARR CEMENEOLE (BT
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© Substrate
layers of the

© Lasers are
constructed above
-V wafer are
removed.

the waveguides on
the silicon photonics
chips.

© Excess |lI-V material
is etched away, and the
lasers are electrically
contacted to the silicon
photonics chips.

) AL BN Tad Ay fik i B B, T2k -V 2R R Ry =S
H die( F 2/ ) R AR iR B, SRETEAH PR
S EMERBOCKE.

TERERS AT RL hr, FRATT ORI R Sy SME J2 1 45 i
HI-V g R Z B R, B, ESMES G, H
KRB 2R, KI5, TE5IRERBESAERSNEZ
e AR G 200 it (B 0 L 2 o AR . BE T
B REEE WV bR 2,

YRR A EI TARIRTE S 25 48 h & TR RO,
HF 2016 AFHHE T 5 — A % R A A R
Rtk s . ZrEARTE LR, AR AR
HATI B Z A, SRR —F, B1E ULV R
WAREZ ) GRS A, AT T AP A — A s ot

I-V-to-silicon-wafer §E&H — Ml S « HEEKER
FORHAL A, AT AT A TS BN
200 Z& K B 300 22 K Ay fif 181 ) T B OR AP M-V R T
AR, FETHSROCTER T N TREIEEA
[, JE& AR R HAREIME L,

LIV

SEEX P FOR [E AR B Oy VA R B RE BAE K
TI-V R G, XM I IR B B A, 178 R AT
RS SO R TR, IR -V R PR IR 9

SRR 2023%F 10/118 25



Defect free
-V

semiconductor

Misfit defects at the
interface of the siliSon

and the IlI-V material
o o become trapped,
Silicon Dioxide allowing defect-free
material to grow
above it
Silicon

[ |
1.00um

B4: KA TAL frk b A K 69 A+ £ KIESSOL B9 F 00, Atk
RN TG (BN) K2R T B0 469 KK, (Source: imec)

B2, BEXFITIAYISE AT, BFZ R 2 SRR .
B, imec FIH AT IRTERS X T T I ARSEEATIIT .

W FE A TR B H A2 8 H A IR R B A 45 A
-V AR, ARA R, o 51 09 df 4 8] B -5 8%
R -V 5 o 7 ft s 18] B 2 TR0 E AR 24K 1Y
ANVLFE - 8L 4%,

BT XA RAR AN IERC, fERE AR R RS -V 2T
KPS . BEES LAY TI-V B RS, b i ol
SHBLBEE, DARBURIIVAS, X8 “RILHEC” BRI
HEFEREA NV RRMLRFIE . X LGRS B 5T
Y i P B L AR PR A (AR, X R B R R L
PERYTERE

HT BRI SRR EOLE, ARG PR e
BROCR BT, B, SRR LR
-V GRRE, 75T 849/ DT E SR B A_E D7 /Y o 728 X 3
ZIEFE BRI IX, SRIGTEARE ] A& HoLH
B MAIREESE B BRI FEN 51 R T {6 Xl
TR A ERE, R T R AR E T LR E T
Bty BA BSR4,

RN, XSG R/ IR EEAT . KRR BOR Y R 2
Tl H e 4 200 22K 5 300 22 K 4 5 E 2 e . N
JEZZ 2 AT RE & FEC R AT, il 0 T1-V R A
AR IR E A, AN, BT ARG ALT R
g2 2 L, IRl & SRR P R R B R A
PRAE

T HLEEX SEPR A, imee SIA T — R R R SR T
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%, FRONYIKE THE (nanoridge engineering, NRE), % 3%
AR ETEIEE G e IR E DA R S [J] Y, TR ATES
R LR ALE E 7S T 100 QKR B 8 & LR,

NRE {8 F — R A PR e 18 A9 B0 5 45 ik 4 PR 1 72
NI, BE T2 A R N O TR TS
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MIFETIARE, S EA S BB, AETERE
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REPOEI IS, AR AR SE e 1R B D7 B R R R -V
EREHNAAE . AKICE AR R B84, 1A R, B
AP R RS o)L

REZBORT B LA 5T ER = A S B 2R (5
B H R MUR R 2 T EBEATRY . {H imee 7ER IR
4 (B AR T TR 2 U5 T SE Btk dhRg , e 300 22Kk
WA P L A T R TR R BT GaAs 106 HL TIRE,
T AR R R R T SO AR R RY AR
HHOEE . 90KF TRESRE I A%, (HIREARL,
TCHERERT XA T ML A E RS

GRS o] ]i1B=

RFJUE, XEIHERNEM B ESE—P LR,
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