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o—— o FRVGREEETS: HDPCVD, SACVD, Flowable CVD SiO,
o [ XHHENLE % : ALD Si0,, TiN; PECVD ACHM, SiON

1F 2021 TR RIS I8, PECVD 2k & 5 i ik 4288, 5
FARE DR & T 1) 33%, ALD W45 5 ELZ8 11%, SACVD A1 HDPCVD /5 b 257N T 6%,

IR B 3% o EL i O

HtsEERARE
(4% SACVD) ,6%

M-CVD,4% EBIE ECD,4%

HE kYR SEMI
(3) PR 28 1 EHEOR T HE

T EDUARBE A5 Ay S B R ot [ A3 (R Ao B o, BRI R RS T S B S I T2 1
Ko FEMARVIRBCE ORI RE D, R R A SR ih. ARBgBeih s IR &
S A ] R AR BRI R Z BRI SR L, S5 ARSI T ZMR & 5EM, TlEGE
Phos, BORESE HEER2 .

HI B T S ZhREM LR, R SEifliE . B Ty e — R BaAms A+,
ISR SROE ARG FrPERe, I, XA RHE BE I 2R ™A% o A2 T AR A
JR M JE AT R SR L Ik S R A WU A0 SRR L S VR RE AR bR 3 7 BEAE 58 A [ A
PRSP B A R T I HEAT AT SR A A A SR IO, DA R R O e R T A
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O R BRbRHE . DRI, B ORR VBT 75 LA IR N (G . b ] L, R8T 2% MRIT ) 387
kA I i R 2 BAT B e R AR HE L

BEAk, B A L R A AS Rl BOR B 2 S AN [F) T i 5 A BRSO A, R DTAR B & 5
TSR FEMEA G B, BT L2 R, DLSEIARMEHUIRThAe . BEE O
WEBLAAZE R H R A, Pl Z AR ORI S, WA I 5 P e TR X R e A
FRAPERESHAWHR R EER, L, BORTIRAE H it

() BB R
DM T T RESH K

Y SRR, ST DU LA IR, (B KR R R
foo TENTHAE. KHHR. WAL HASE ORI PO R R ALE R, R kit 17
BORIFS, B AL SRR A TR R R K. MBI (DRt i
BRI B, AT TR K22 .

LA SEMI U 8, 75 2022 4745 2026 SN, RO BT RO AT P RE, DL
R, 2022 K S UL 300mm @RS AL 700 734, B 2026 £
IR F] 960 7 H 10 S35 . o R K U245 KESEHER 300mm A0 6 R, 5 2 R4
M 2022 4110 22530 INE) 2026 4R 25%, BT 240 73 I B0 R RS S S
B AR I K

@i H I T 2 T M S A R B 6 R

£ 90nm CMOS ‘&5 /7 T2, KL E 40 BTN /¥ (£ FinFET 2572k, KL
i 100 BT Ty, W AR R R 6 g BT 20 A, X T BERURE K 2R 0 H oK 2%
PEEIGIARG, BETTHLE B X OR B F R R 0.

ANF LT R BREOR T4 b

100ETF
A0ETF ’ I
90nm CMOSTZ FInFETT 274

TE FLASH 17405 Fr45ide, BEE Eslig T2 2l 2D NAND &~ 3D NAND 25%4, 45 E 2
1 S BOS T IR A T R =B B 1N . MiBE#E 3D NAND FLASH it 1 (R HE S 2 B W 1 vy,
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M 32/64 JRIB DI E 2 )2 LB ik TE R, T BTN B& I7 RIETHI IR 1E 25

2D NAND53D NANDZE#4 &

2D NAND N
3D NAND

BoRSRIE: SEMI, | RIFS

TR P TEBORFFEP SN, LUl e B et TZMRRA T, LG
HBUR B (20N ALD %) SZIMB& Ml &, R B HEZ R EOR, SEUE /N RGE
MLE, Rt bk ALD B Kol ok e a6 (1 B2 I 7 SR E N4 Tt

S HERI TR BSR4 H B R K

fE ARG R, RGER LS ERALE . HEG RN NS E. SEaPotE,
iy BELA2 20 b 28 2 AR T o A O A 3 T ANOE AR A, R T PR R SR T R
ARER, WIHHEERER . B Jesd /8 HUMNL ) KRR SV REdRbx, %t T e R
HRABE 26 (MO I G I, IR B~ 3 A vt T A 38 4% RO 7K

3. A F] PR = e AU AT ML A L

(1) =4S R BL ATk

B JEBERIFART ok, S0 SRR RFERAE /N RO Y BARER , ASRER R4 dE T 2K
PR S B DL AR P P REAT R 2% (08 P G54, TS A TP 3 (1088 P B v SR RIES i HE B 14 5 R
SEEL, BRIk, AR TR A TR, RIS T S 4R AR B SR

IS F =4S AT 1 4 & = 4ESE RN . Chiplet S5 85 e 2 M BETH I AR B fitk . LA
IRE G B RN =R AR L I AL T 77 fh e AL, L5 H AT D fEAr it gt BR
R A A AR U A0 S AL . BB SO A BRI PO A e, =4S sRATEOR
AR, TRE S B i R 2 = e S e AT AR L e e 2, LAl T 0 Je It
RARTESE K o
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(2) RE P RERREG# S B

RABARAMENTT LIRS TR/ 1 un (MBS 525 B2 A LASEEUE A ol 15 1Y)
HES, AT A RIS B SR T ML A e, I RESR M B PR RE . A R T FUET IR
HATI TR, BUHE o i~ A B A AT BRI, k] 7 2 P 3 it 6 2 = 4 B R 4 )
IREH# A (Hybrid Bonding) B /™ k&5, [AIN, 1B &I REHCAEIARE S (Fusion Bonding) .

i N R B AR

s [94 BRE 45 8 95 I FH 7 i

(3) TRAHABF T EBORT

BRI B IR I R ST R, B, BamE L A mE R, Kb
RE LA HEAR LM O Py PERE, £ 9 BE AT R T 2 BRI O P BB AR R S i IR, X
TRAESMERG ARG ENIEER] . ERAABAM D B2 R SR 7 ZAR R Z) 1 2
P AC SR 2, HORBER . RN, BHES TZRAR, MNEERSRMERE. 24
A5 BE SR RETR PR AN T B2 Y BE i A 25K

(4D RERERERRES

BE SR L ERARMN AR, SR 4 H 2D, 2. 5D &5 3D QIHTRE, SIS A 4 K R
I8 S BORAWTE SN, TR AR EEAR RS LIE & EmshR . mlfEE g s
Rl BONZRDFARE IR RTT % . BEE e BRI Mok, PA=4E8 ORI SElE e
Fr BRSO RS AR R M B BT AN AR, f EEA SR G A RSN T T RE, W
b, A A HAA BRI £ T R SRR AR ORHE 4% 18] o

() FEBEWEER

1. FESHM

o] E NS PR RS R A5 ESHEARRS . BAFBROLLCE, 1hE&
REEE %, HATCHER PECVD. ALD. SACVD. HDPCVD 25 i fiist & 7= 2%, |2 M TEN
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LR B R L ARG S RE R L. AN, A EIHEL TSR T R 2 = 4R AT T TR &
EA BT i RS .

2. EEEED

WA, AFFFEE5EHE PECVD. ALD. SACVD & HDPCVD Z8i# i 2 41 7= fh ke, h i T2

i
AR N P AT, PRARR P2 W AZ O e B 77, HE— D4R R P IR B 2% R 512 i 1) T b N PR R RN 78 25 18T
[, RO IR A B A B 25 72 i B P AL BGIE

/AT PECVD. ALD. SACVD. HDPCVD AR -&5E4 2407 i BARE R

(1) PECVD &%17= &

@ PECVD 7=

PECVD 4420 Al Az sz —, MR AT MZOra, H B RA R A H3)
TR o, Ad S s e A E N RE EVRERE A B T URIR & 7, lNIE 4 AL S0k,
LB TR R, &— RIML N AL R T 8 2S5 . A3 LEAESe i) CVD W4, PECVD
VB AEAH AR PR S 7 U5 FEE T TR ol e B i i PR R T, AN IR VA TSR LT ) R 2 FRL IS
S B R R BRSSO T s B2 R R,

Oy B ROLEL UG HE] PECVD ¥ £, 75 PECVD W44 £iAR Stk B + R0 R A2 AL 2 56,
FEIE R T 78 o5 42 22 %) PECVD J AT RL A1 2%, 284S PECVD P2 Al UV Cure 77 fo

(D PECVD 7=

5] PECVD R 417~ i BARE L an R

PER TS P A
1 e PEAR PR BB S A0S P i B
4 . ,
| o SR e RNy P
PF-300T |
5102+ SiN. TEOS. SiON. SiOC. FSG. BPSG.
1

PSG 4538 H A R A R, AN LoK T |
LoKII. ACHM. ADC I . HIN. a-Si &4/
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Jo AL RL, AT SZE 8 PENf 5 12 YE~) PECVD

B i W&, BAREE, KA AT A.

PF-300T eX
TEAE R HEL % A7 A O ) g 403k 2 S B =l
NF-300H AR 5 38 TR s 1) 75 SR A A R e T

2, U Thick TEOS 4\ ik} i,

® UV Cure F=fh

UV Cure % B TN E AL B, 1% T il X AT f5 Ab B, A R
VERE, JRTHEREN ). WA SCHERETE AR . AW UV Cure i BAKTE LA T :

PR PR R,

It 1. IIMJ

f‘_f 3 TEAE FCHR 8 8 ) s AU, L SR IR P AR R FH © 1%
PF-300T “ I |‘ A& T LA PECVD BB {# ], 4 PECVD HTN, Lok
Upsilon :*

l[ SETEHEUTARBEAT AN [ A AL B

(2) ALD &5 5

ALD 57 — Fa] UK S SR AR LA IR 3 B2 B R AR 24 S BN IB SR DURRE R Jr 3R T, TR BN
SR I O AR T 4 78 i RO e FH e o I ALD e T DASERL = IR BE L . AR ZE VAT
PeSt G W 78 5 SRR TR 5 B A, AESG R R . TR R P BEORMHE ) el I o A7 A
Frifligeh, ALD AN OS2

o E] ALD PR R AL G PE-ALD (553 T8 58 R 72 UTAY) 7= Al Thermal -ALD (FAAbER
FEUIRD 7=
@ PE-ALD f= /i

hul
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PE-ALD 52 FH 85 85 7 A 5 S B 1, 3R RN A, AT AR R R K TR L L AR
WP S s 38 T UTAREE A U . 2 =) PE-ALD 7 i B LU R »

o i o o ST
gl =
I TESE RO BB S ) . TERE I St
v SO ST AR, A DL R (i
By BRI Si0. SN SR/ FRHREL
R T B B S,
o SR, TR R

JREM) Si0: SiN 25 R A KL .

@ Thermal-ALD 7=
Thermal —ALD #&F] FH #BEE S N 71 BT AESR T TH, BT AL OB, AR R, B

MR RN E . AN AR R, SRR ESRS, GHT8E. &REMY. &8
BAL S YA . A F] Thermal-ALD P25 BARIE L0 R -

RS PR P LA

TEN TR IS SR

ﬁ?@T BIRESUR, AT EALIRIE, w7 LA
tair
T AL, 25 40 R AL A T8 A
N R P T R R L TR
TS-300 BT, 2T P ALIRE, AT AL
Altair

B AL0: 55 < B AL A VDT L o

(3) SACVD #4175
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SACVD 4 LB TIRTEH N T 7:1 BAMHA T2, RERBEBHIENEZERELZ —,
FESE L B SEF v, YRR AL AT o8 LR RO, SACVD s B Jis R 55 L AT AT (1 i (400°C -
550°C) \ itk (30-600Torr) I8, HAPUEIMLBIKIHELLEES), RN, SACVD JIAUE R A 45 5
TR, AT LA X e ARG . 22 ) SACVD 7 B LU R .

Al LR 1< 77 it S A L
> b TESE R BRI BB o APt s 4 L 5
PF-300T B APAR LA, ATEADURR SA TEOS 4547 ot i
SA MORE ATSEEL 8 S 12 JESF SACVD Bl
’/’_é?'o
PESE R IDHRRS y AP A i A L s
PF-300T BLAC R, W RADUAR BPSG. SAF 4541 Jo i
SAF JRAPEL, ATSEEL 8 JEN) 5 12 JE) SACVD s
A

(4) HDPCVD &%= b

HDPCVD % #% = Bp F TR ve b /NT 501 PVAMEAR T2, REREBHENEE RS2 —.
HDPCVD 5 2% R LA [F) s 33547 8 BT CRR ARG BF , O %) v R 508 5 W vy, % i & & B {1 - 24 /] HDPCVD

= B T
R = R
SR T AR BB . 17
oo i, ESIPARE, 7T AR Si0..
esper
FSG. PSG 4 A BBLRE
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_Wal " |
L — T R LB R B AR
SR, IEE ST P AL IAE, AT AT

Si0z FSG+ PSG S A5 FEHEAA )

TS-300S
Hesper

(5) VREHEA R

=]

TRE B B [ 2 = HE SR N ] B IR A% O i 2 —, AT DMER I MBI R ARG
T EHRIIN BT B HE S, SR TP 1) (R 5 B S AR P Re, ML TS T2
A AR T R Y] A R ORAIE B T PR R

o
S

AFNRG A R0 A & E X RS (Wafer to Wafer Bonding) =i Al i % i 5]
WARMPALIE (Die to Wafer Bonding Preparation and Activation) f=f.

@ DR B

pirs 0] s [ B 57 oty P DAAE W IR B SRR 2R ) 12 S~ B0 [ 22 AR R T g5 L2,

T i o o B 7 i LR L R
7 7 it B 77 it 52 FR 15 450
i ) .
5 T B 0 = S R s A
%%e I E CLSBL AR, ATSEBL 12 ~) Sk i
— FIR A A RS A A
Uiy "_v S BN -

@) U X it [ B 2 T FA B 7
OO0 A R B S T2y TRAL BB S I E T FF, S Py X i (B 15 3 T F0UAL 27 AT PASK
B x5 B 5 AR T PRAC B T FP, 3 W T A AROES 0 o 3 B 5 3 T AL B 7 A D 0

RN

PR 7 i B R 77 it 1

25

4 S T 8 B 0 S
)ifiiiﬂi TEAEHEAT P AL SO, % P T 6 ¢ )
Tt S U P 0T S50

|

i
Pollux i
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REHIN, AR EEASARRAEREL.

(2) FEZEHEX

(1) FAEL

AT FENF S AT BRI B BB RIS . AR R
B 2F SR L B IR IR LA fh A F AR R S5 R SEBONANRE o R HIA, A7 B SSURN
R T 2 PABE RO, HARML SN T ZORIE T e & R w5 b & F A S

(2) WA

AF) FEZERA B ERER I AR T SCEBME S Tl )2 SRR S IR BRI
NE IR EARBINGE RS, 2 T, Ll ERESRE, mRBIEan+eE, £2anaE
WERBEAIIEE A . ARIIRIER P #oR . P L B R BRI E LT H b8 T, BEA B
. HLE, BEEEANLE, IS, Al ARMRZ G, BEE LA
B AT P AGIGE, B I A SRR GE R . Ak, AR SRR AR T E M K,

FREEEE . SEmE T MhIEE .
(3) R

ORI T B AR R I AT AEAR AT R o X T hn R, 24 &) A i N gt AT B
BERMAARARF L ZON A R A IRAERFE BOR TR, BAT B Z i X T HEbR R,
) ERGER A AN SR v AR, IESECESR, ORI B AT R E A REEAT I I 5E
SEM; AREE T, A FAFERMEEA R SH, I RPN SRR, RFC AN S e
HAL I A -

(4) A7 st

OnF P 2 EARYE R S 2 A TR ANER I R R, BEAT @ M vt A e hilig . AR R
K PEAF AP FIAT s P MRS & AR e RAFE R, 4R A /] R IREUE 01T 5 T 4R
A7, BAEIRYE Demo 1T H B BB ) 2 S R i 1) R S AP35 2l 38 T A A1) Demo AL AN
B ENLE . ITRALER, RAF 5 F BT BEET A, &M T AR KE> &
DIN=

(5) A AR 95 R

WEN, ArREERAOVER, B 5B ARSI BRI AR T
G ZERNS T, A CEE NS T BRGNS TER A
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ARG R EET S RE ST PR TR LA AESIHE. ik bR
BAESEH (mEM)  HERR. SRVES . BB (B Demo 1T HL) AT SHAT 77 2220
WK, AFEEE. 2R & ERRSELER. ARG REER R A)E, HEAERN
A= B AT 22 R R PSS O RIS, PR AT IR, AR s e
JJE BB o

REHIN, AR EEEEHEAR KA EREL.

—. BOLEAREHRIER
1 BDBR RS Eskk DURIR 5 30 A AR AL 1B DL

N HBOLLIOR, SRR TR PR BRI, TR T — RIVEAT B BRI AU A%
LR, FERIE PR AL ER Z M 3B dhrh, R 1 R
ARG RS &) — Bk L R RN B D PR AR L TR REARRE e T S5 O R L
FECRESCHLHERE T EVERERI AR, $RTPE T PRI e, I T P R AR . A0
AR BN R BARRAL AN T

FE | BOBREHK HORHE HARKF
eI T 2 B R, I X S S AT BT
RIRAL,  LASEIR G B R 1 A TR
> VURIETRIORTIRARYTRUE k 2bPkl: it it s
TLHEAS TR AL R R HE R, B T BT IR
L T
> UURUEAESE (l ADC 1) Ak B XA AR
% F NIV JEE 1 ¥ AT MR JEE A S A A2, RS A
(RS TR R, A SRR T4, o SR
SEFA A L, SR TR P Ak U BR 01 A FR
Ve SEEE. K5I, e
> VUREHERNE Cn ACHM) « @ISR —Rhiasgrmes | EbREE
R TR S 1 5 B P 0 3T 6 JL I 5 22, TR I
AT ILGTR, RS AIE 5 B R B e, SRSB4
R 5 50 6 00305 Y T 72 A 0 PR S i 4 3o J
77 AR R
> EAREE/EAEE (ONON) HES i, 8ot sy /e w
Bt R BT T AR T2, M ONON &
SRR AR, E T 2 YU B S ST s 4k P
ST B 7 A I B By S T, I R
I I R B 0 R S IR AL 2 R A1), AT R
LTS Y07

1 SeREHE T2
BEEBOHA
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S NARER 2R
A B

S SRR BEAL) AL T R 28 R 22 3k PR S5 A J f b B
o AFART UAELRIES &) — Sk B oL N4 e RE, 18
A LLSEIE— &% ERHMTZ R T 2MAE .
> AR B R, —MERCEFERBI RS A
XY e Wi, BERTTALER 6 A dnld. BN SN N A P
ANMUST Y S NSk, 38 I S N sl 2 8] 1 B A B VG s i, DA
SR AN AH BB ST 1) s R S AR S 1 6 AT ) 35
i, AT SR B S iy PR 9 ) — B30k o
> 2R B, —MER e RBI RS A
PN T R, BRRTARER 18 IR, N 8] LS B
R S AL AERR T, ] SIEI b 37 s ) FURE ) B B s i), b s
PRS2 T) PR AT PR RN — S0k o a2 BR AT DA & AR 7= /L
R, R RS R RE TR K
> ZFORFT DA #5 4 ALD F1 PECVD e M, £ %42

r e, XREPRIE T ZERE

I B St

SR
Gt T

BR

FEhGERGEETRTFEES KA GRS
(BFEM) . B2 PR (LOADLOCK) . H 25 fL# i b
(Transfer Module) .
>l B I AR AN B S AR R s T, T R A
Mgk bATSS, BRI A AR ], B TR A
F=RE 1A R PR RLTS G
>l Z A TRAR RS R T, SEIE N R R [ I
EERZ AR E, WNAA R, TSR Z A
ABEfE (10 AN, B TR B 2% 7= RE

[ et

HETREE
PR

EEXS B OB N R IR T R, JE X S AR S AT I
BT RIGE, R U AE < B T AR RR I IR 10 28055
Do AR R . BE i 1 55 8 T VR AE B RN [R) YA SR e
A, B BLRE B 1Ml 2 AR DUAR T2 RSB F) v T2 P
ARG J5 25 ST PR RS A 1 o

[ Stk

SIS I A %
AR RIHROR

J NEJEEJs N SR B A AR T A S S B X e M JfE P R
5 it [ i ) P A AP P SRR T MR 5 e v, 45 Sk
WEAN T ESHn] UAG B R I BoR . SCBF a2 me
Wk, AL AR, MRRES, B,
SEHUR S SR AINE S S BRR R SONPA R A TT
PEVER SR AL S S, AT DA A PR RE . 8
RORL A

[ Stk

P PETOR B
SRR e
GHES2

BEXT Yl B 22 S RO T, SRR BT R 2L
AT MR R, ORIIE 25 b 0] LA I 1) — B
BOR S Sl R T, AUTIRR IR BER T, T —sERE R IR
B R TR .

[ e SG itk
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M AR ZR g TP I R e R e
7 | AR | BRSO A L AL BB, IR BRSNS | m st
RGVOHEOR | e, (REE T BEERE, 4% 7 RUBEY, $2m THLE I

~néb

S Heo

IS 7 P B AR S P I .
g | FUMLBSRERS | B WONEL, T2 E MRS RGN BHOETR | me
A | TRRIREE, T R R AT, B R
Hokasete . (RHE P A TR

WEN, AR OBR RSl AR R AR KA.

[ R B AR IR A U
&M v A&

E KB EAGRH NEN Al filigsk “ RIUEZE 7 I E N
& v AiEH
2. WEHARB TR BR
N AIRAAE F - TR T B SR B, I L TR B A S A . 475 3]
N, o~ FERARSE 1 I E SR KL I BRI, A ] G5t Bt RE 8 I E 5 E KL TR

&
:

NEIAE Z30E E R BAZ OB B IR IR, 2 7] R iR 960 11 (F PCT)
PAFLA] 298 IT; R HIA, AFFIEEHE LA 108 B (& PCT) . RIS LA 83 i,

T I BRAT R

A HHTIG Rt
HIEEL (4D PAFEC (A HIEEL (A4S RIFEC (A4
il 49 31 714 155
SI A 59 52 214 142
AN F) 0 0 2 1
A EAERL 2 16 17 16
HAth 0 0 30 0
it 110 99 977 314

L bR CHAR” i PCT HHEHR
TE 2 B3R CRIHET R A DR R

3. BARBAREHE
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AINEL A (R B BACHRE (%)
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AR RN
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BF R BN A E N 20. 93 22.46 | 9> 1.53 NET A
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o] (%)
RN EALHILLE (%)

PR BB R B R R RE
ViER OAEH

N ERAZ BRI, AW IRHET M, R T ZER U, IR AR R B T A%
N, AR LRI 78, 77%, 32 ZARWEAN S B et ST 5 S

BB BB AL B L B R R 2R 3 B SR BN R A B i B
&M v AN&EH
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4. FERHI B
ViER OAEH
¥fr: it
o .| TUPEEE | RN | BN | R EE - _ FARIK S P
e | TH AR o pon o PN PLIEF]H bR e FL AN FH A 5
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2 Eﬁ;y; .. 51,035.30 | 3,119.45 | 16,565.45 | A, FF¥F | S BEMAEL, FeRVERETRARARIZ T | RIK e Tt s
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p— ORI
AVA —4 W — R i H = — Ik
SR Vo | e a R, MieshkE | L | RES
[§) 257 9,771.00 571.57 6, 662. 71 i;ﬁgi 2 PSR 7;}(; 7 F ik
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w5 o T 1 _
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7 %@ﬁﬁf‘:ﬁﬂ 55, 446. 00 1, 740. 49 2,165. 69 E ERET R4 ER AR P
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&it / 295, 418. 60 | 20,399.58 | 117, 611. 83 / / / /

1 AFHERIH &
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