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CHESERERER” R R R ER BRI AT, BER
W RS A AR, A — NIRRT S8 T — N R etk . ThRE. TERRIAL
7% (PPAC) JFrTHIMEGHA R, B, Seibsefl 3D SR ARERN T —RE
PERETT R TT R REEIR B R . RE 3 (SiP) FARZOR I & B AEE
Jr BERSE (SoC), FHRFRTBLR T RGE “I3f” oot FRH R) AN ] 45 AR i 17 2
SE/NE Y (chiplet), X EE/INES &R T R S BIIRE A L H AR T 2.5D B
3D £/ ML 1T R, SR RS, AR T R GR] A
BEVTEMA, AL, 3D #eBL 2.5D F-AEIMIME, BT EREREER,
BN AR S e Z MR 5E, HERRIREER,, e AL HER, X
B2 AR AN AR 5T A — A 400

Wit M X T A BOR TR R B3I, E 2 eI, AR BT
TR A, AL SRR IEAE R A, LSO R & R B AT
FGBSR UM RSH i, s () THE (L B8 Z A RRMEThRE, & TP RE AT N A
G, R IR E TR MOt Rk LR, SRR SR E A H AR

Jeilt 4 I SiP GU P HEE AR T2 QIR TR T £, Sl RS
SRR T HEAE R, WU IE T T R AR ERR . 0N dh 2 AR
B A BR A B RS 2P Z 8 e 20K « 4K 2016 4F HIR (R Bde Bk £&4))
YEH ITRS B RIS iR 2 )5, SiP AR MIEE L0 i) MCM #f
PE R KR, BRI IET, T IRE 2% B R E
T EREEREAR, DAKCE S AR I LA A . AT S SiP, AR
K SiP BARTE Z (9 A] DABHRARA /2 3D WA SiP, H Iy R 1 BB ROR (145 «
TSV AL AR, RDL ERLRA, AIP G RLER, i/ BIESCHE VT
I ZE ARG, SRR RS, MAMRASE, DA A S AR
WAIEL . Aok, BT EHEM, BiEmSRETwSA SiP EHHTH], X
Lol AE& HOREIR L0457 1], HAE™ s SO R PR E A T2 AER,
BATIEER, ST, SRR EA AT B iF.

HikFEE, 688, =B, JRR K IBM % JLE A E7E 3nm/2nm [~ —4>
TR TE R M AELRSE, BRI AR AR A 7= B B 5% R, (H2 R
RERAIERA SR R AR BRI W EBERNEZ —, Hib, XETEk
HANATETE G TG,

T “MLEERER, B2 “HMEERER”, AR AR
PERE, HEERHRIERCE, BN RS s A, SCBE R A R
%, IEANFR /R AR 4P Gary Patton BTt - FRAT124 5875 B 4k4:
REFaEA , (2 UG R MAEANE . AT EMEI RGN R,
HIRRRAR BT R R A, AERRE A 2 Rt R A, E R AR S Bl
AL R B ER A,
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£#iDraco MEBEM R 5Sym3” YZIMRFENEL, UINEDRAMEBE S 281H4s
DRAMSIIER SR AR A A B E BIAVERK A B RIBlack Diamond” LASEARIBIE TS R PIVEIEMAaHkik

Sk BMNREAENCSHKSINFZHIIDRAMIRITH, INTIERTERE.

WEERRR D ER . PR(EAA

AR B E AR HE L — R IR DA T R,
FER% PRt = Fh et — 25 4 DRAM By 3%, FI
HYCGES ERE, DA, AL AR B A (R .
PPACt),

APRAET B F A BLUE TR 4 X DRAM 6 4258 1)
Tk, WM EIE TH T E Mgt AR &, HEsh
EHE Lo BRI K, B, 7liE YL
DRAM {4 STUE U 58, PATBAE Py AR AR, [A]
IR RIZATEE . BRI,

[ A1 EH A F]IE 5 DRAM & A 4E, R =Fhbd kL

PRIRTOZRAIENS, BiT48/ )\ EIZ

REAROLTT SR X = MR R T7 SEA LRSS 1T B
47773, WIRTF T ERERIZh AR, XL MR o Ty AT X Y 2
DRAM It B B = AT T - AP A &, TLIEA & ANE
ARV . KSR R R E B AR R, TR L
AN AL BT DRAM L 4543k B s iod K.

LT T HL2% 8 A i ¥ Draco™ i JE 4%

¥E DRAM G5 Fr o, et 55% (14 s T AR 77 e 91
i, R RS I R R R R R A B
Br. Bl DA A I 27 e 2 ELHES A AR T S B

Materials Engineering Solutions Improve DRAM Performance, Power and Area

4 30% Performance ‘15% Power ¥ 20% Area

Source; Applied Malerials eslimales, Techinsights snalysis and public announcements

Dimension Shrink
Critical Interconnects

>8%

Area Shrink
>15 % Cell Array Capacitors

| Area Shrink
‘ >2 0 % Periphery Logic Transistors

QI ARERER.
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1. DRAM il 3 75 75 45 /)N L2 2 L2 10 R) Bt 2 P 4
mE, I RARRERRE A, X W4 DRAM 44
W T HHIRARPR . AR 2 T RE i “f
A AR R . BB AL A 2 B3 FLIR L B OSSR,
AR PR KRR, B AEIR, R RIENERE
RRTE R, PRk 24 (AR FE 2 28 AL S A TR B
—ERREERE, ZIDhED= R, SEEH . i RRE
N,

Sitt, W RMEFAEIEE T Draco ™ %, X2
— P BRE R BRT R, A R LA T 5 R AR A
f Sym3® Y %t R G e H PROVision® HL - S A )
ARG R R P EC A fH , Hp PROVision” ML TR AR
Gi g /Nl AT 50 J7 YR &, Draco fiff #E450KF 21 il ik
BEILHR S T 30% DAL, (SR, Draco fiff #5451
Sym3 Y fy lp ] {5 Ak A 458 St 1 S AR Bk b Ak, AT 220 ok
SR ABRFEAL BT, A4 B FLIR 2 56 2 FHTE B
£ HIS), PROVision HLTH RG] % PP LA 5 X
RS SRR, RIS RTHATEdE , X IE R AR
IR KB FTFE . NP REA IR R PRt T
50% ) Je B K SR RT3 S AR TE, R T B A AR T
100 fi5, MIM$HEF T RE,

57 FE A s 2 ] 2 S A 7 it =Ml 4 141 R A K Raman
Achutharaman 113K . “ 5% P # FHuE i pr R T2
PR AR T R VMR LA A S 26T, 6 F & =
N TR T AR,

¥ Black Diamond*fIi{k 4y . 5] ADRAM i 5%

DRAM T &5 1 55 A ¢ 88 75 YA 2 /D B A 4 BT 7
B eRRLTE AR , B & TIEAA R D 1)k A58 55,
TS IBAMAG N B RIASGE, AR IEEER (G5 2 18]
T, TR ZE 25 4EHL, DRAM & g — B M Ak 48
e ——rESE S S E RS (TEOS) Hri—F I ENT
HREH, BT HZRETEEAETS DRAM &k RO 46/),
EX WA TR B BRI - 104, NRZERE, L&Y
b R&Z BEABAERMA, H5EMET, S8
FTbm . PERERRAR. PR TR AT S RS A

6 20214 6/7H EEERTERE

SR, A #RNA TI$R H T Black Diamond” fifg 7 42,
X2 —FE SO T e st AR R k A AR, £
FE DRAM 51 [ e [F) A B i Pk i, I I B 24 B IE T
% 771§ Black Diamond” i& 7 DRAM 1137, 4 HAE A
A PRI Y Producer” GT P-4 I, i& fi T DRAM f
Black Diamond” 5 B L H ML/ NEE, AELABCT Kk
B TS e s S, AT RO EAR,

wa kA B IR 14 45 T EALDRAMIPEGE. Zh#, 1 B
i) %S

DRAM T 45 1 56 = A 5 3 T VA 2 FE THts Jr A il 2 4
AR ARE RTERE. ThE, EARMA, HEEK
Bl PERE DRAM  (415:T %1 DDRS #{L 1Y DRAM) frif
MR AR (VO) #1E,

HZE4H, DRAM {13ff BT 2 dh kA A AL ik A FR
ERRAE, XM REREEZES AT 28 gk
FUITVEIR, B R R A R D & R B TR
MR BT IR RE . RS Al ER R k28
Wik (HKMG) &iksE, HaeREmlszank, HE
ERBEEIENBZE (bRl deE ik s,
IR AR AR RE AT RL) o T4, T2 3 7 IEAERF
HKMG @48 351 T e #tn) DRAM, DARALTERE T
RRFAA, B 4EA5 11—+, 7£ DRAM H1, HKMG ¥f
i I 18] B A% T A 22 i e R R

XA DRAM 1 £ ARAS 554 B AR A B3 T 1S 1
Blid, HlEEE SR, FRAIR HKMG Ak S B Pk,
{55 3 57 FA 1 B2\ B89 Endura® Avenir ™ RFPVD £ 48 5% AH
P TP BRHAT AW E 2 B 1 S0 T ATl B ik
firv 77 %, HKMG f (R 830 32 26 T I b 2 B] Y S FE
TR AR, 0 . Centura® RP Epi A AR H A ((135
RadOx ™ RTP_ Radiance® RTP #il DPN, iX2b37 AR H T4
VA el A B R DASRAG B (VR RE) o

Achutharaman 18 =~ 3 7~ : “Draco f§ # #1 f1 Black
Diamond i k 7 FLM H} 9 A Bk £ >4 55 DRAM % 3R
M, % —dit HKMG DRAM Bl 7 17, Bl & iX £ DRAM
RO Ty A T, R BRI R SR JLAR BB R
WK HzET”
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BT S AR A E R A SR (R RHEOR
) T HIEUEA 7R E K CMOS B 4 i 2 41k
et i, R E R ECHE R/ NEARTE P E R —
HFRER” RO RS 21 P R 18T D I
BAAE, B E T 2kER “BTHMEE &Rt
O R ST AN T

I LAER R EIBET AR 58 4 MR T R
FEE (AT B) BB Z5 A RO GRE, AL PN 25 52 1a)
TR, PAR—FRML “BIBURST MROt, By SR
fE IC (B[ Si-CMOS ) T.Z5g 4t 2 MOS 45, Kk
I T ROGIRE, X— “FAEET BT 201945 7
Compound Semiconductor F XA {Another Step Towards
Silicon Optoelectronic Integration) AT DA % i o

7,

SNTTHT774

LN

5.3mm

LY

2,

AWMU [T # 7

—
=
=
=
—
=
=
—
—
=
=P
N

GRS (HRE)

X0/ NABUI T ERDE LR, e — 5
BB B AAIER, APUBSR BE SO, i HLSR A “REAE ™,
e 55 B Rl gl AT T S SE B LA SO
HBFEEITH TR B X—#A MicroLED
BRI B A T ARG A, A B W E A AT
f LCD #1 OLED,

Hem)ihii, 5 LCD 5 OLED A[a], ZaH: i AN 2
REFRBERIEATE 2 87 &, R Si-CMOS T ZRIA]
SERUITA R . R ETHYSE IR 5, REAORL B 2
BPR TA AR, oRiEW, FediiE, XA
71 MicroLED JLP- N — Rl s R0 Sy, ML
REREAR,

T2 T e A 21 i v 9K 2l L ST, R SEBL LS K
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e A0 R R B FAMBRENFIGIF EEF, 2021540128

e REH g BE R B2 K, #E 10 x 10mm? [t B AR EsE R T
RIAZ R IR FE(L (100 x100) HEZY, & s 0
BARE T IR 2 1 5 T B0 TE B ) o 3 A A
SRS (2 R BRI S, IR T
B >1392%, WEHERIET>67%, WY
HKET ‘R, LER BHHETR.
Poth A XU R AR T RE, iR
N DR, BT T A VRS Rk
B%, 1% 5N Wi Ik £ > 100fps, I A 3L
HI 55 T8 2R B SR SR B SR 5 R T
fiff e o TO VA PR A R B 2 B 1 5 | 4%
i e r )8, eI SRR, B RE
FRA T A AR A B T R OB, R
3 MR S AT R R A EALEE s e . B
X IR By HiL s DA K4 11 H AR R A T4 SN L R S Ak
B, RIS AT A R AR R RS LB, b T
FBTH RIS R LA, (R T DAARERRL R SR ARAUAS . &
mn T R B AR R A

ETFRRTAE “K-R-F-07 4NF 0%

AR

I RAF, #3XK, BT FA, “ALFoMOSLH#LED
MR MIF R, KL SR, 415, THA, 834-838, 2020

2. K. Wu, Q. Luo, K. Xu et al.,
efficient hot-carrier electroluminescence in standard 0.18um
CMOS technology,” IEEE Electron Device Lett., vol. 42, no. 4,
541-544,2021

“All-silicon microdisplay using

EESRTR K 20214 6/7R 7



il B iR CERARRASERIRmit

1999 4, BURAGRIEAE S CPU NERAIR R S
SR PCB M2 K 2L B X 2 1) B AR A . F T
HA & A B AE A B X R R AL 3, T TE A BRI
N7 A S 8] R A AR A TR DAY P SRR 14 £ B 0 HC
IF, E, BURMBSRIFEIEA—SEar e, EIth
CPU/GPU HBREL™ ftr, AT AR AT AN ] SR Y 5 B
R

AR, 325G RMESD, ALEICA U, ik
S5, B, SCHAL, BTERENTRAL, 1% ADAS K
A TTAR A5 L R BB 0, BUZ AR IR
AR TR AR TR VE AT / Zelal B
TE 15pm/15pum URAYAIZRHE, A 2020 4F R 2f4RIH4R, 1
JRHE I B AR, PR SRR K, Tl
BRI S AELER) 2022 4F,

KR, BUZB5RIR— B8 H A 100% ZEWr, i
FE SR B B TEE L KRR TR
B A IR 2w [ P B A ARAT L Y Sk Al SR

s A
Bl: REKEEHE (BARR: £iA4)

AL SHBRELEIBEE AT R R > Bk,

B2: RERBEAGLEH R

(B 7 KRR & aHH)

EWBLTT A, 7R 2018 4F 5t i e M s 7 ) 3 A2
o 2 I IR AT A AR TG I BAR K S a By 7= i, I IF
WEIEATH R SL I 5T, AR A T RO
TRARWFA BRA TS AR IS H B 256 BB B £ 14k,
IR, 5T A5 T R BR 2 5 BLA OIS A 1
ot SPIRA TR T, FURIHES TR E 2 SR
= AL HERE

BB, 4B E ER T =S 4 5 R
FEff : SIFOL, SIF02, SIFO3 (W 1 FiR), %R 5
Desmear J53RTHBETE WIS 2, BUR B MO EE T (A&l
2 i), SAP LM SHZ 5H%Z R4 IR,
JEH I A VAN 22 B . [R] e R A e P LA A ol
A AERMA T P RE S LR G R RE, KRR bR R
VR, 5HARLES BIERET, THE M ER, EHEb
EHN=EH,

b T RUZHEICEAN, A aaBHR A AT DARYE R P N H
TEPRML RCC 77 (WE 3 PR ) .

B3: RCCEHA (BARRKR: £ AHHK)

1 gE *2 SIF02 *1 SIFO01 *3 SIF03
CTE x-y (25-150°C) 45 45 23 23 20 18
CTE x-y (150-240°C) 120 120 78 69 67 50
Tg(TMASE) 153 155 154 152 176 210
%8 (GPa) 5 5 7.5 8.6 9 9
kR E (MPa) 98 70 104 105 120 120
TR (%) 2.6 25 2.4 25 1.5 25
Dk (1MHz/1GHz) 3.60/3.30 3.50/3.26 3.71/3.47 3.22/3.00 3.27(10GHz) | 3.21(10GHz)
Df (1MHz/1GHz) 0.012/0.014 0.012/0.014 0.012/0.011 0.008/0.008 0.010(10GHz) 0.009(10GHz)
8 20214 6/7B ¥ S KT RE www.siscmag.com
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DELO # H — 3 B A2 P AR &5 19 i % 77 - DELO
MONOPOX HT2999, H 7 180 °C [k B T, 8 ik 20
MPa, XEIRE BRI LA™ mm A, X —r= i
BRI ZE T AU TR TR M A o

FL ) Eh IR R FEL g R I A X T R 7 e e I A ok
R, W BRI 150C 25, i
T, DELO [k 4 H K2 70 ol AE B i — IR ) 2 14
T

B ERRACE S Ak, &R T o8l Dk Bk
Kite, 20007, SEAMmE (Bdkminiek) 7E180C
IR 4R B V)58 A 20 MPa,  H 3 &30 Al AR5 K AR iR
JERREE, BIEEAE 180 °C [ 45 {4 T 47 1000 /N J5, Fir
MR B AT 35 20 MPa,  HL3)) ik 1) f i AR R 2
180°C, WEIREE S, =R LRk g EHR
b, TERCBORRE FIE TN, MR SRR P2 o m A Bk,
DELO MONOPOX HT2999 2 #] AYE R 2 220°C By &1
T

LA 5 Sk AR 55 — AN B FRIE . BRI DA
s R S ME, B GE A, SRT Dk

AFEOHN DI SME (RIKT RN GERA S &2 T)
DELO)

(B A KR

fit, DELO MONOPOX HT2999 ffit T &4y =S [, i
TERGER RIS, PREFHI TR T AY SO pm R4 R, IXAE
A DAGE T ZREVERRY, $RTT HLBh Sk BRI

X R 2 R B R IR, FE 150 C R
TEERHER L, 10 2Pl mT DATET fb o H b v 3L 35 0 A
150°C i} fr 75 [ b if 1] — 4 30 2] 40 434, HHELZ T,
ORI e REROT T LS.

Ha/BYRIDFEIEIR SRR

Vishay Intertechnology, Inc. J: 7=
r B BT AU/ NAL . AR FE R FE A
1 T 18 B 2§ ——VCNL36825T, 25
TH 2 f A0 LMk YRR AR RE

VCNL36825T R i 2 B I & 0
#% (VCSEL), FfJeH M. [FE B IC
112 fi ADC 42 7€ 2.0 mm x 1.25mm x 0.5mm
INBURTH R R v, BOBFLEARICE 1.6 mm,

5 E— &R, Bk A n e 2 AR
BN 76 %, JCRITFLGE/ MRS TR RGN, R R
BLAS, KET5 ) VCNL36825T i F T =5 [A] A R i HL it R
IR, fnAs i A PR S B T E (TWS) B,
BRI /RIS (VR /AR) SKZ5, &R
200 mm, [m] i B AT BrE DA 9 AL DL LES
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NBIREEAS T BE . el i s TIAE I E
6.63 nA, A BT S X LE R I RCE,

VCNL36825T 37 5 IPC & & 3@ 5 4%
H, AR R EEES, A A h )
RELE T A ABEE W R RR, A
M/ SR SR LA, Bt as
R EREHCH BT BRI, B R
VTl PR VE B TS T i bR g )37 3% B2, VCSEL ¢
KIE(H A 940 nm, Fom] I, “40R&7,

FRIFAE -40°C 2 +85 C IR VLl N B A & A IR #b
ERE ST, WHTRURE %9 (MSL ) 15 %) J-STD-020 #rifE 3 2%,
IR A 75 A Ry 168 /NI, A% IR 88 £ A7 RoHS Al Vishay
mEbrlE, TRER,
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esmo talos 20219 #&Hi#ESX B bR il

1 [E] esmo 4£E [4] 24 talos 2021 & 4¢ #E
HTFEMMINTIRE, talos TA2/-EHNLT
2019 FFRHEN, R—EATEEH.5 T
MR RGE, EHTESEMEY A, 2
esmo Ay i /2 AT Il 7 B8 A5 1Y B[] N 48 5
Rt H 5 B A 20t By i 7 SR T4
AR T 5

talos THE/MPEALIYIZ O HAEHERY 32
AW IER G (ATC), Iy {5 il 1 w7 5
Jiti 22 AT E M OB ER , S B0 v ok BE A5

“FeATHY talos AR BN 2P SR A BIHRBE T /4% HY
FrE R AN GRUE, RO it RS EAT I, ™ esmo 2
Sk %23k 17135 A Joseph Weinberger i85, “Talos 731
Bl —#CR G Hos M Le IR 48, T DA Bl i 38 7 DA
B RO B AR A I i 3R, A, talos FY DA A
S DU S 68 P LALE ) P e AR A B AT A 430 .

talos & 4t 34 I AT AR 8] B RS (8 v, (RGBS
P2 E] AT DATCSE G B A A P A SRR B . ERYAERE
HORME YR /I I VR R P R IR G A B s
7 talos RGE, FIL, RKEFER. BHEMET T LAEEL]
HYEN O 25 ke ke, B2 AT AR A A —FP AT B4 2K
B H—FrEr, BIANAEHE BIFERL.

talos 7316 28 G i T I T 19 f 0040 A 7 2 ] 1) 25K
BA mok R USO8 AN R 58 DA RS i A Tl 3R 2 1 A
WEXTHERE 1, talos I8 AT AR B AR T B AR 0 e L EE T
B E 22 P m] AR AR Ay v G M A B 20 R

GigERRE L3S AR

Windows10 644PC

|

AT AT

| sEsBhss

B

talos 24P
-60°C & +175C (-76 °F & +347 °F) #3{FMiiE
[, WESRERSG (ATC) — TR filit: 2840 M & F1 4%
HREE, DA R mRE KT
PRAMLEE SR I — ) ] AR IR AR OR
JE, AMEPIEEFER, AR E S AR RS
I ) — N TR AR A R R A 4 T A
450 N DA b B fil 0
S ) PR AT HE N TR BE R AT 2 A A 2l pE R
RGIBAITAE, HEPPETTRID . AR
55 esmo RUEVEMNASL B84, AV
MBS R G
A SE A A 9 e AR 4
W 2 {5 5, 1% 1 i www.esmo-group.com/semicon/

handling-systems

PrimeSim ContinuumfREZMiEFE=RS . Al. SEFEFSG

MASWEICiZit

BB (Synopsys) TEH A K4 (SNUG)
B A7 #E Y PrimeSim ™ Continuum it HE, ZHF £
HLER O BB RO SE— TAERLRE, RO S A ) 2
2%, PrimeSim Continuum 2 #7 B R € #5117 &
93 Rl, DAF—f% SPICE #1 FastSPICE Z2 4 K ftk, 2
A A E— 2 Bk GPU fIEFIAR, R it BAEEHE 10
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(ER AT AR T A 48 4% 45, PrimeSim Continuum
ISR A R e O B G R R — R T 2, e
5 PrimeSim ™ SPICE. PrimeSim ™ Pro, PrimeSim ™
HSPICE® A1 PrimeSim ™ XA, PrimeWave ™{% {1 3735 1]
SCHLFE GE T A PrimeSim 55 FTLAERBTI AT, f 4t 2T
BT, R, HFHS T,
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Hr B E 28 H Sassine Ghazi FR « “ 8
BN T B AW, IRAEES. A
Bt 5 S AR RE 1 R S B AR B B R R
PrimeSim Continuum i i3 ¥F GPU/CPU _| 52 F 4411
SETNSEE Ay F 077 LB 8T U R B dr M2, O EDA
R T i E T HA9FRAT . PrimeSim Continuum [¥)F
— REARZRTFATH B E i B S FIERIE— Ak
Z% (Verification Continuum®) BI#N7E, FAETRATH
BT R % R L S AT AR RO R AL R
BN METT 3R a7

WA FEIEL SoC A R, HHE IR A X AFfif
. BB /i, DABELE 100Gb
WL 5 R R ERF R, R/ B
Fir) DRAM HEtR HEATIEAG . BEE SR SR B AR 1Y 1
WREZWFAEYY., T2 REME/NHRE, T
RS T AAE KPR R 3, Xk S B B ATE
FEHERTE, ERABITI T E 2 R, M
5 Wi B BE fA SoC & it I IF, BT & A A A<, PrimeSim
Continuum i i £ XL, IR G ES . G, & Hl %
TR i g BT HEAT A ) A o B LS g —
TAR, ok T MBS T B 2R G 5 AR I
PrimeSim Continuum fif /i ' — f{ SPICE # FastSPICE
ZRA AN ST T3 LA AL CPU HT GPU W E A A, 46 06k
BB IR I A AR

T — X FastSPICE Z¢ #4 DA 52 B 1% € Il & - 1
>4 PrimeSim Continuum f{ B 32 2 536 4, BB 3%
PrimeSim Pro {5 E#8{t 3% T F—1X FastSPICE 4244, H
T DRAM FIAFAE TR P s A & A

B T CPU/GPU 1y S5 # ¥ 38 i & - B S8 A} %
PrimeSim SPICE fij 5 1) F — 24 R A R 1) GPU
TR, LI ) P BB Bl DA 2 AL R R A 1 4
T AT AR R, [ 38 JE B ARG R

PrimeSim Continuum f# ¢t 75 Z2 %% PrimeSim SPICE
F1 PrimeSim Pro £ %3 PrimeSim HSPICE {5 E#§% (i
THUPMESTEENESEHRESERSE) X
PrimeSim XA fiE#&s (H T SRAM FE A7 5 5 ik
41 5 FastSPICE $; R ), PrimeWave £ fif /5 PrimeSim
Continuum 5 | P2 (55— RIGHEE, Lot E.
SIATRIE AL, AT SR TOAE 1R 5,
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MPM | Electrovert
Camalot | Despatch
Vitronics Soltec

RATFFFEHERN
NRl. =R, [BERIR.
iP5 FEd S LS 5

ITW EAE IETE#EH F AT E T —EAE!
M5 %E. iIEAGEEBERSECENRE,

MPM° Edison™ & 137 L sRAEHRYENRIAL
Camalot® Prodigy™ SR AB RTHIRA,
{5030 Dynamic Dual Head™ (BhZ&SX3k), £ E
R4z BT eSS, PR AR ER A LAR S =
. Vitronics Soltec BIRIERFRAB LS 1ELL
BIR] S, Electrovert® BIOFELBIRRFiEE
XSk EHI TR EEEE K. Despatch® FEfit

BFEREYENCENS4EERFE.

THREFSHEREMRIT

HFEM ITW EAE IR & 7E 2021 £9H8HZE10H, 7 Semicon
Taiwan RILEBRBIERT (—#) B4 J2646 RINEZEE.

Electronic Assembly Equipment //// TW /E,:E

1B 5T www.itweae.com, FKEXE 215 5. A division of lllinois Tools Works
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Y SEEERARE RS e RRERESRE S —M

VB 2 5 P 7 5 9300 0 B et
SUECPATSERI A AR, Rk Skl
% (ACM) I H i R A7 7 e el FL e AR
PR IE T B 0 A 45 ECP ap, [l o
ﬁ%%,%(M)ﬁ%%(%M)%% ”T
FOELIER Y A EARRE A, b -
Haw f?&(mwo)%ﬁﬁ%F%%
SRR . LR BRI,
R R A 5 R A P o e T DA B 3R R
B, PSEITIAER ECP ap 54 o i 56 5 A 4k
355K ST Bk TR P B SR A — Ve, AT 1R 5 5 0 7
BE

Mordor Intelligence 3k & o, & BIE ST
2021 4 5] 2026 4E {9 HUIE A 4EH K% (CAGR) T3k %]
18%, aibtath, BRI & EBHRT A,
SR PRGN, B BB R e R Rt B2
20%04 F, R TR BTN A R,

3k SR AR K EIEER ¢ 3D BN AR E
BERPRIRY R, TEER 200 HOK Y GE FLE I

:t%d'?*’

| L R I, 7 DR R M B

fffffff R PE, AR, ARG B
"mhm ST A 2 B 1 R, S EOTRL
MG, 7 R AT A TR 48 R
IHMHWi&Mﬁmkﬁmm@@%&*TM@&%
|w"ﬂplﬁmmﬁ PSS AT ™ A TR AR
AETE R 2 mmwﬁﬂgﬁweﬁ,
(o B2 ) LA B AR A 2 BRE —BEBA,”
3 5 1 15 46 1 7 PR B AR T DA U U 7
SRR AL B B TR TR FE 3, UK IR L i
S IE A A R, BB DAYE RS B O, G
B P RRS F P RS PR, B AR AL
4 5 AT ) LB TS, B PR V5 R AT
AR, TSI 3% LA FHRASI e, SR
SIE B 9 2 T R B 2 17
3oL SR A TLF 2020 48 12 F 93 ECP ap %4
TR T B B R, FUSCE TS A R
(AT B, A4 2021 4F 3 F BBk 3 — K BB
G R T AT AL T

ASYMTEK Forte MAX W@ SR ESR

Nordson Electronics Solutions # 1 4= 7 ) ASYMTEK
Forte ™ MAX s IR R G, 1% 5 GUali A W A s kg B Y XL
SRR AL FITAUE 9 52 AL IE DI RE,  DAE W (A% 1 7T
#1F, Forte MAX %y Jofit & FELF & I 1, 7EETRI
FEARAN RV BB AL, MEMS AL FL2H 2 SR 2 = 8
B, SHTTHREIRIZ M AR,

Forte MAX F 48R ] — &R {4 RV AT S $OBUR] [R] 25 B 7
W R, Hoh—FPEc E AT AR 1217 B = A IntelliJet®
Wi R G, W T AREAZHE. PHREURE SR TR
FH—MECE A, F R AEAR R A R AR R K
T, s A R A AR P M, XL
W 2 5 B A R R RHR TR, TR 2 A TR
Al (57 1 o JBE 22 5 TG DB AR 7 R X A & A DA TIE Y 52 )
FIEZHRE T AR STAAE X, Y A Z Bl 7 1] b i TR v
JEA AL 4T H 3 % (Nordson SE[H % #1]5- 9,707,584 ;
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10,150,131 ; 10,737,286 DA K HAth & F )

FRATHI—Z % 8 9 4 JE % Dispenselet™ DIJ-9500
BRI, a2 R Spectrum 11 5 I8 £ 48 71 2% 5] Forte
MAX F5¢, I 154 = R8T 100%, TEIE e,
ATIUANHEEA BT T2« 13if il R 5058 Yo s
AEER, MM AL FE 2l B N, SEi A% IE
et s TA R REGE, Intellilet Z5:LA 500 Hz iy
WZIBAT, TEA R SKIs TR 200 Hz, [ RE
BEIPLR HBE . thAh, Forte MAX {15 B AR 15 BE Ml ]
BERL,  BRIHR] DASE I A (S R A T 48k

SR BUSUIRI Aty PRI A ) e R MBS I i Vi T g
B> T AR R TAE, & TR, #ﬁﬁﬁia
BRI FEBE TR N . %R G5 8 Canvas” SUIRE
ﬁﬁm%?ﬁﬁ&%oE%%ﬁﬁ@ﬂuﬂﬁiﬁ,fﬁ
BB 2 I R TR RE LB BB ISR
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esmo: =

Q: IERIENE—T esmo AR HE RS EKITI
Aol S 1ER -

A: esmo £ [A] 5L T 2001 4F 7 8 = B 2R ifg 48 57
TS R SR, B, BT A, 2008 4
R E WL T, fEE T T ECER S, FET
A RE T, AR P23k R S5 . B Al esmo FEHF]
AR KM ZEE (manipulator) R,

Q: i5i8] esmo ( BB S ) FEE AT HRHE
FHEMEMTA? esmo SEERITI ML SH&1E?

A: esmo - FA R RERCE RTINS W2
A VA AR RGN B 22—, 2SR
IR ER IFE .,

esmo FE ATk ATE i #5) Rt E R %,
BERMEN) K&, AFEZEMET (Advantest) | Z
Hii ik (Teradyne), FH{K (Cohu), % (chroma), [k
5e (Sandtek), {JI| (CCtech), #ElE#= (Accotest) 45,

Q: esmo §txF# ST B AR HBRLL = SR AR,
FRRFR?

A: esmo 22 T {F0ll 55 FB T B2 R 2 S AR AT L A2 At
AL & B X Bl S48 (manipulator) | R 8 (pogo
tower) , 2R 1% 4 docking DA Kz 525 % TAE )
=3 EEAL (IC handler), H Al esmo £ [ 2 45k £ 21
AN SZZE (manipulator) A2 7= F,

Q: esmo W= G 5T A E 2= AL B WL FF
mifs?

A: esmo 17 i EE R W T2 SR, L
& : esmo ML ALY FI2 AL AT W MR EREERE, M
60~1200kg LA il %, P miERetRE . BIERE, ™
MRS, ATIRYE PR SR EE TR I R oT T, I
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SRR FEERNNSE

esmo China S&IEMarkus ReissmannfEir BiES (ESM0nRHE ) BlpKEiA,
NBesmo¥SRRNTERNE R LEETENW S KENFRETL.,

HARBURRIRAG A RT3

0t 5% e e P LA T R SR
M8, AIPASRA I LT R ra S, SUR 9 R T AR A
MCKALEVA T, B, Moz sE. RE, ATRE
HAZORE HIFIRIIRE.

Q: esmo ZEPET A LR ER? ¢xthE
EFAMLERI X FE? AMALIER? RRITRI?

A: esmo 1 [E 7} AT H BOLAK, —ERBIELE,
esmo M KHLF O 'y .
TR T AR S A i
i, BRI R, 5
— I 44 B G AR L B A
W) MABERE. RiF
MIETERAR. esmo BUR 5L
iR, 4
REBMZHERATHE
AL, )

Rt K s esmo B
i R A AN L (0]
e, o E 2 SR T St
R, i A T I

Q: BEFSEFIRRT BigE/ ), Sik. SiP
RESMERFEARTELR, HREX LT TSN
BARFEMPLIROER? REFSEMXRARE L RE
%

A: B SR o B R BT AR, X DI,
AR BE, ok, A SRR B AR 2 R BOR, Wk
esmo A 5EHE, HUORMMREHL I 58, AIHE B B A pe ]
WM, FEF IR R s R R LR @

esmo M| KALAARF: K Mg
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W X5k E

Foit £y = K SIPINEIFTFI A EE %

pUp~=2)

HHREESEFEERAERAS
B2

IRE R C e S LA A 2 B EIRE T B
W%E, BAER ZR A MR T 5. O TS BAR
$?$ﬂ%ﬂiﬁﬁi4‘ﬂ%, IC &7 2~ \] IE7E -4k SoC
ZHNETE AR, TER B ILAE A, bR R RGP
(SiP) SRy HEA A7 R T ¥ 2 QB SRR T 58, S
PERY RGO VAP R 1 B AR R, LA B 7 T
R IR R RE .

CH, IR T SR B A BR 2 E A 22X
TR ER CERUERED R, SR T Xt
Toout s K SiP SR BIHAN A Rt A 1k

AL ViR B ™ b e gl e i e e R % B

WEE RS EME . PR, N L BB ORI PR %
J&, R 2 7 i 7 B B DASE RS R B S B Rt ) St
BEESOR, HEPE T AT TIFEADSAER G2 BT 2K
ih [ PR AR B BOR, S5 & RE T 20 RS Rl fe
TREE T EMBEAME, ot A st T —Maf
MR BEERORKRE, RSB R IEAE
HEERE, SR ST, SO S R R
HEH AR

R, BRRAmANE A M IR T
HHRRARB KR, BERE, X Mmr L FEE S
PORELEE - /DR, RIhFE, @, KRR,
X2 R UL RE A, TR R R 2
i L et Iy AR PAPREE A Bump (7 s3I RDL HEAT 48
A7 B RFOR BB R AMER, BERMERE, —T7
T 2 (A ) PR AR AT AR IR B 4 /), — T T 10 A i
o (BRDIE), H—IrHERRGI4)5 0 mtkRers 2 s,

14 20214 6/7A ¥ SR TR

A B A A BT PR AR, AT B, s F
MRF, WA, uE¥, W3h, WiF, RERSEHCams T
F—Rh et B R BAR, et B C RS it A
WA RAERN G FEH)— D BRTT 10, AR ™ i a5 1.
HEL.

SiPRBIHIEE AR . i 3 Be i b4 i

KB  ALGER) SiP BT BT L0 e — R
SRR, X PP A Al — iR I ) BRI A LA R
FERp AT T HEAR A N SEB, W] AR A G et e AR
BORTEE BT EA T, (HR M B 5o 2R
BB A IR AN G,

4k 2016 4E HIR ( 5 J5i 42 Wi % 2k & , Heterogeneous
Integration Roadmap) 1E# ITRS J&26 K] 322 52 4 2k w42
ZJ5, SiP BIRARMIEE L0 1) MCM $ 46 6135 57 ST 45
W KR, RIRIARIET, IR E L% E
TEFE B 7 1] ERSEREOR, DA S U Y T M
%o ML TS SiP, IT4E KK SiP HAR T 2 (1] AR
fil 72 3D AR SiP,  HH A R A F R [ 4% . TSV
EEE LI R, RDL B4 AR, AIP (Antenna-in-Package)
SR RGN, i/ BIESCEPIM BT /)2 (Interposer)
RSN, 2R M AAE, AR, DAy
MBI D

BB X LEROR MR, oKW Rk, W2
B F#, TWS (True wireless stereo) W A H-HL, & im5
RETHLERRUCA T SiP SRV Z 6. ¥R, AT
LA B s AR B TiX 8 SiP fR,

SiP AR S, FELEATERE, WA, FEEMEAT&
PSS ALV, R AIER T A4S B RS
U TR, (140 ASE FIFMBAE AT 2380 i, 2 RAESH,
wi T TE CIS = iR R 1D B R S Eh 2256

ARk, BRTEHEAA, BIEREBAA SIP g
HIATH, MR LML STER B AR R4 5 T, K35
AR AR P RAGE AR T O R, RALHEEM,
FEE, R PERERVIRSA R Tl B AR

= A AR,
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BR ST AL AOR B A RUbRHE B

XA - Jedt B A A LR e e = A TR
AR, B, FPEEERER LR th IOETE T 2Rt
ERUUBUER AT E el R AR s HiRk, ZER1
SRR T HUE R s wJa, RN 2 8] YA BE AR
KSR, ARHMEE EFEYERE R, AR
KR — RPN AR

BIANE BRI B 7R BT &, AR R
B RSG5 8 A 3 2 A B A P A v 5 LA e
TR RS BB s (PIANRERS /N T 3 BOKSE) 5
RIS Z BRI 2, R E MY
CTE VERCEER, PAREURBETT AR IR -

B2, MWT MR A TR, AP F 2,
—A R BRI T MR, RIS R
IRABDRE A T SR L, PR L2, SRR RO
—AARHERRE, TR IP AR AR AL e\,
£ H AT Bl A il B 2 KR R A 1 30

ol 13 - A g e e 4 4 7 DS o 0 56

AT BHK 2005 AEGE, AU 4IeE g PABSIEIR,
S RE i B G P RsE 2 WLCSP SR 3] T CIS
(CMOS g feds) i, fmtkae, NAULRFL
FANUVE SR AT BE, MO ) Z BRSO, H AT
TSV MR ELEE L CIS N, BFEFHL, %6,
R4, BESTAIT 8™ i

TESC AR, 77 B B0E L H G BRI 22 7] Anteryon,
K WLO BBk BARBEIATRIN T, & RN
Fr H LRGN — LR TT 5. AN, RS EARERAR
L MEMS SR 7 — R e 5.

RBFIR - d T BHCEUI TR A R SR A
BBA, B ERARMEN K2 FH, R
MEFEK ARG ME, FHRESEAR, TSV AR, B
HEEM, WLO AR, 7 B e B RE B A il
JEAAG K, R SR BB 2 T A R g Y SiP AR AR A
HRBARMBRTT R, € (BEFHRE)

Rohinni;g % gt 4 3L 2 LB AL mini LED i 8%

miniLED 0% 2% $¢ A 45 45 /9 17 ) 8 £ Rohinni, £
IHE BT AL A 8 3k (bondhead), i — 20 I [ H AR
miniLED j= ATl e e R K RIS, B EE A3k
AR TES IS, R T Bonas it iia s A
FERE ST, BPE N SR ) Rohinni 253 FH S HESHA 14
SRS, HEGEEt, S MEaIIFHTIE
1. SIARGH L, HERREES MBI K,
WO R — R T WOR AT A 3T BE 1. CRF Rohinni
T AR A C 2P H FE miniLED 7= 5 ) & 7=, % T )
SR LR, ZETE A RURRT FRAA T Y S 2 o i

miniLED R0 AR B3840 = 2 LR (R, A2
H¥H: 5 OLED R EFF 55, EIRIXWF BRH A E
AR HORE, T S G R BR A% S I B €5 R AR T b
)8, {H5 OLED AR AH i, miniLED 7£ i 5% 5 91 52
(burn-in) FIFEARR ATy 1, FHE—%, miniLED R/RE87E
SERERUNT LU BE 7 T SE RS A%, BB A U f 447 f ) )
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FE, R AR E G R, AT sz T Ik
B SR, JUHAERS I 2 mish&SJEE (HDR) BRI K.

Rohinni B J# % R'E Justin Wendt 7R : “UIREHE &
P, R ERCE BR, miniLED TR g8 ok By BoR
AEHEVALEE BB S o IR B BRI T B AR T
ok o v ANIIE 7/

Rohinni F4T5EH AR E L HAERH, Rohinni 54
B K B8 HilE R Y A 9T 0l BOE Pixey K- T4 4E 45
=7 miniLED E/R28,

Rohinni AT HE ARS8, AT 100 458 Y
B, BN H T 99.999% Bl 1B R T A
Rohinni AR T LA Z2 3K RGEAMRSS . 556 ORI & i
RITEML, DI ERERE TS, Wendt #h3EIE : “FE
fEX—FR, FATTCEERCA G H] & S G, X
72 ME—BE% LAZ T i 20 75 30 miniLED £ 5 2] 11 2%
TRRa PR,

EERTR I
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H

RS

1 10N

FF S HIERE]

)\ 4

th 5ERY

rESGHEREANENEEFS KRR

CHIPChina gipth fEZEBFHT < |, Sk BE AR 5WGE

BRI A BN, i) BB TR R A
FRA TS EAE e RIErEG R I A BR A 1]
AR S RN S 4R K Onto Innovation (i [E]) B8
PR E Xy S E R R R THEVE, S
WG EEBIZAT, WARESE s, —
FiE, A MOREER” AR T K AWEE, 158
FEHEEH S, X THSEAEBOR AR, HFRERFS R
I/, AR 2 SR MO R A — E I
B,
AR

SECESERIBE KA LE, KSR ER “KET
IR, HEPESETIATEY 5T, 1 AESTEZUIE AL,
SHTERCRA A EE, 10nm 2 Ff 4RI =2 T T 2R —
Fr R, 10nm 2 J5 Silicon Channel % E At A4 B B, T
Ui M-V AR iG55 Sk f . 24 TSMCIEA Snm 2 )5,
TEE I 2 AR R, B TR 4 RHE TSMC,
MIT J & 78 K2 3L [m IF & 1 Inm T2 op BB 1 3 J2
—TH T AMBZRRE mE =k, BIEHRZE 6~7 F M
[f], P, TSMC R JLER AL 1~2nm T2 R
T 4~5 SEHIE TR T .

2010 4F TSMC FEff CoWasS Jeifkdf e 5 ARFT I = i
Pl TR A0, HMIFIWEAF A B R EE AR
LRI, BRI A L R R R,

2021 F5 20 H, £ CRRAERED 20009500
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re B IR [ Y T3 5 A R R AR T

JEEEREF AR, LRI RA — AN, &F
—HFEROLZRER, SFEEL/ 5. wshntt, &
JEHJE, RROTE T 5 BRI A, RS
E N EETEMRR A T, 5ZEERN NIEEN R
bumping, TSV, FlipChip, 3D #Hf & F1 WLCSP 45 75 ] #
AR K =]

DAL 35 2 25 [ A 1508 B AR R o SR A 4 A B
We? BEIFRR, HEA =ML THEE NS S SR
2% . 1) #55 UMC i3 Tom XA T Z, WA L
P T ZHIARRBITIATER 5 2) E il & 2%
JEMNEEAERNEE ; 3) RE 8 WFREMRAK, s
PR, JeET . ToT PARGRZERF, A= ZAnFRM 8
R 12 0,

JREE WA GE, BB, PR G
B SR —UIEALE 2 AR O RS, 24
JERKEE N, REFSAFAEERAR “RIET 1,
I, AT AR Tom R (2 EEF] Snm T H
EGREERIMIE) MFra T2, $2FF 55nm, 28nm 524
FIFER =68, 5 H PRSI 2 100 5 v 12 245 (HHj
TSMC H77fE 260 75 Jv 8 248, 1 P E ) R SR A &40
REAX 100 J7 Fr 8 Wy 2445), JTUNFNAPAA, XL 2
2 SR B AR SO Ty 1], BB UL, TRATT R B
e, B EP RS EEREEHAT, AR E ORI
ARy BERARGUET , A RHABEIERIEER, AL
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BARTS 0.25um | 0.18um | 0.13um | 90nm | 45nm

28nm 22nm 14nm 10nm 7nm 5nm 3nm

Z

SR

BRER

FRERH

HFERR

HERR

AT

AL
BFEAN
AR B

Ena

2ikE|

EEFRNEE2FNIAE

EARIEE

Bl FEXEFFREEGHEAT A, KRR BAAHRE

Bk,

™ 2 G B A

Ik, P ERR AR S TR E— B L2
R, 2019 EE R RETE A3k 37 5 L 22.5% 5 B A
He Bt 52t , SR B A 2 SR A 1Y B 4532 5%
i, TERBKTHE 1%-2% (SHEIHEHEERE) .

Fie IR SR B RA 7 - BRALAIE Rz AR
%, EFFE E90% AL s TiEBE. 210 K B PR A
Babi b 20% Aoy, HopE AR 2 i i 5 29 Snm
PVD, CMP i%£%& 51 10% A4,

P, ENTFRXERILS 2022 A= BRF5,
Snm HIFER A ERIIE A TSMC, 3nm IEERFR 249 5 1
WK E% . HUEHL. CVD, PVD, #AEHHL, CMP DA K
LG 5 E N SEd e 455 K 2E R 2 14nm )72
TR, HZPEZRB 90nm T, 1E#FFT 45nm BF &, K
B 5 T EWEH LK, MEFEANESRLAE
rzm (F 1), Hitk, ERX Rk 1 2SR s s
i, BAGUETER 1~2 Z AT, BiMEZ, BENE
TFFE 2% PP 7 55 R 08 40%,  SAIKAFGE 28nm, /DA
A 14/Tnm, I Bt AN A,

B BEATRES S Ak, AR ARTE N =
WA T HM I HAE R, EMSEHRT, K RRE
LS B = Bl 5 P R e N e S s D ES BT
e A EBEESMED, TR mike LA, #
TEANEAR BRI T2, FEX PR Tk k5 47
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HREEL G, HE, WEEESHEERHET, PEE
A RREORH SRR T R, FHit, EMelrEd
B RO —Fhia

TG R I s p

AR, HEIRREIL T 142 K RimE D& il 1
i, AR TR 2, 3X 24 A F P ok B m A TRUE.
PURAE AR AT TRIL, 2R S®, PEIR
TERR (AR B H B0 3 ) = i e 2L < R A S
BRI MG FAIIES « L RERBUENA R — &
FARPEACHL, EIEHE R S b b T (B2,
I BhE) . IANGEBEASERR. FE, PH
BB T — A iE, “ HA T ECE IETZE M EF Super-
critical-CO2 (f#j#% SCCO2) Wt k& LAEM), A HAE L)%
BT S RAM A BL.” BT R4 TEL &4 A4 ¥ 2
SCCO2 HA, EWN—LARRM A HIETEMB & TAE,

e SRS, WA TR T AR A ) 1
T P AT VE RIS Dok oAb I, L o R o S0 2 4 A P
P BE B AT SRR, 2020 4F A BRIE HL T 4b 2 R T 3 40 A
50.84 f23£7C, M AT 3.8%, HAPRRITH K&K
17 35%, HUKGERUEEUK 5 EE 32%, TPA BfER i Tt e
7 FH B TS G ERAEE LR . 2020 4F [F NI B b 22 T 3
PSSR 15 /23670, BN~ &2 54.68 Jimi, K1 E N
Tk 82.87 Tyl 5 =B ME I (B AN 2R A
Wi, AT, SERIBAERNTREXE LTS
PRI 2 DA BER RE I 2> AR T
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W XisiRE

RAT R
A
FZIL
TZHEFm
TS
SeBR
et
it

0.25um 0.18um 0.13um 90nm 45nm 28nm 22nm 14nm 10nm 7nm

EIkE|
B2: ¥ EXEFFAMAGRATE, KR BAMARRE
H Al R A T 25 o = R - WAl
HA, PAKESE, FEKEMGERX A, 2504 - Rea
. . « Gas dissolved water
ERRTIA I 33%, 27%. 38% (J5=#).

EAEFRIGE2FNILE

Chemical Cleaning Physical Cleaning
 Droplet / Jet spray
* Megasonic

» Gas aerosol

Hybrid Cleaning

>

« Solvent / Chelating
* Gas/ Vapor phase

TR SR, ALY AW RAELT - pama = e
BRI 5 R HAM RS2 EAE, MR AR XS - scco; KX + Laser shook cleaning

+ Cluster cleaning

AP E A e KPR, FE A, KR KA E
P E Praiise ko, oo, JBsRE 2l EE i LA Ak 2 m R
SEE, MR B SN AE S W R, Aot ) e
(193nm DUV) ,

B LM S ST AT 7 T & &5 2y
5%, BICZ. ZIMEZODAEHS A TE 5 e AT
S P S R 1 N B =R M ES DN U SIS S T
T RE, BRI TR YR, RS
TEHR, geit, 2019 S IC B AR H 483208
10% (F1BR S A8 o

LSRR E 2, K, Sk, SCHEERS
PA32.9%., 14.1%, 12.6% {3 EI=, M#LGE. Hou,
JEZN B TBAF . ST HEAL 235 LA 7.2% . 6.9% . 6.1% . 4%
3% JE G, U4 R E N2 AR = BIOR TR R 4%
AFA=, s E A

BN, A ETEEANEE] Tom T %0,
A BB & IETESS IREAE N 14nm 7228, 62045
BATE 90nm T2, MoRRER . WAbm,. By, o
JRX 4 SR SAP RO A 220m AR BT EL, E=TLZ
MEEA THECA 14nm P~ 2R i 7% (K 2),

PR

W& AR AR R, HifE T
% it B T {5 ) B s ) B SRR g, AR A X
FRABUBE R RERTT . BRI AR T2 e —1C, TR

18 20214 6/7A SRR

B3k LEHARMLY, KRR BAHMIRE

RARmTRgm . e REE, HUELRSWM 15% 24,
FRIEVE LR H R - Ok, oeEis . ToaLa
FT. JCEREAN . R TOHHRE RS,

— kU, Jezl. Zlth, UIRRAE E M TS ER
TAEEVE - 1) fn B m A MOC R TEGE,  DARROR & 15 28 1
BTHERE 5 2) 100 A, JEUERN T AR BN
22T, WUNEE R, WY EE. Z2ME. B
Na, R SRR/ JEEGE, PARHURILEETERE s 3)
B4 4% TSV, UBM/RDL, #EEE, %%, 1HET
K, WEVELIRECE 0 B A A il E T AR R 30% A
b, MR A HlE T AL B KR s flan,
80~60nm HIFELYA 100 EIHVEA TR, 220m HFLH G VS
BRI 220 1K,

BRI ARG UE 2 7, 2B AR
PR, Q1 RCA | SR 584G, “UM /WM L 0048
YIFLEVEA AR . RIAAL. SCCO2, RIS, THIERL
Fim, 27, BRIG A, FE R EUE
TR APEHFE H &b, PIREE AR G A (18 3),

BEFES TR LZEAS RN, ML ZF] 20nm
ARATRZ G, A5 B IER T 48 (spin dry) 7 XA FEEH
TORGETN T K < 1) FHTH -5 25 245 00 /1 TR B
90 &, 2) SRR MK SR AR EIFIRR, M H20
(72mN/m), IPA (21mN/m) %] SCCO2 (0mN/m), H i,
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SCCO2 AR AA TEL A4, BT DRAM g3F,

Wi, ERESEERRETIETERR, 1%
Hl L ARECHE R LAM, SEMES 4 H &84y,
R SATETE R A T AR 95% 5 BESEAE A [ Pl
—H) ARSI ET L

gt e EA AR . [ ARSI
T I LEAE 15-20 {23658, B 2023 4F 3 EALA) B - L
HA[ K 40%-50%, HHFH 40-70 {278, RAMT 12 £
AR SRR P TR P A R O E R T S &

S +ZENE S, gl meius T —ER
Ko BEWAEREBIH) SAPS, TEBO JRAE BIFIEH A
Al Tahoe P AR AIEVEBOR, 7 ii& M T 45nm LATR
TR SBIRBIE R T ZIA RS H TR, R RK
U R AU IR I B 5 L7 Bl
Wl SE [ Akrion 117 A& ATEVEYL, BHE 28nm DAL EFTA
FARBOLAF R E RPN LSRG, T H
W BRI ARG BYRIATE A IO, A2 B A AL R ALt 3
R—EmEF 1,

e 2 2

T RB G R E R RTINS, R
JTEEEAREC (FTEACAN T RS ra, BhEE
FHPRGEY TR, TR BT EI
90% Zitr, JEH™IR., SRR AT #AR, —F
WA RACTERTIWA L, GFEMTE . TEE LR,
%, 1E R OMEE move in, A DASEEE=FPRIR 1Y
MR45 72K 1) As Is+Service, BRALEAGRIEBR A PEIRDL,
SRS AT 5 2) Turnkey WG TZ, R 4R
R4 % Tier Il ; 3) As Is, Where Is, Fifi FAUEE, Sh2i%
FRERNE, IITEAE, TR, BT -FRa5E
JTIexK, WA PRI G B BOR SR M 2 h
PR, B, T Fglsn)
FME, fTE— A RE R, BORUGE & AR
KA, Fm S EAF RN G2 BEZ Ik,

AR, RE ZFea) Ml s aanRE, mrs
FIH B SRR — K BA TR 6 W& 2= m)ll, e
BT O AR 5~6 T, 5 %e 8 e
B RSB 5 A S A A R AE 7l
R Tparts b 18 @ —Fk4&T R ERA T ETT .
SRR S A E A BT — R
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W EFEDT, RS B B LT 2 E R
B AP R RS, HEA D REX R
JE T BORSEMEEB; 2) P EDCERE T, BeadioRkE R, 3)
P s U T/ VR IR 5 4) FESMRIRIH = 20 B 4
1k, PR RGN,

el E A E R b, EE T MR . 5k
HIHAL - BIFT, WIDT AR 58 SR SMAT A, B A
NG, e R 5N A EG TE  T BAR Gt 5 aX Ay
EWCIRIEDN -« i )T

P vt LN

TN (CTF & HA-FEa M A5 &Y fkaET,
WS TEANH T2 T GlorySoft 24 B L™ ¥ &, 4
HEHIETI% 5 (iDEP), B EEGIERE6. 47/is
BYE. AGWIEE. S HiGEE A —F s
FE PRSI EE (CTF),

CTF J& 5 743 1 2 S5 40 1 £ Rk & 42 1 °F & 3
FEIR R 55 AT AR A T H 19 SE B 2240 AR B S SE i LA R
gr, Worilist, %, HEMSSE, CTF A/ GLES
R AAT AR HE R SR AE SR, A9 AT 7R Ry I Bk 38
i1, CTF 374 windows #:4/E £ 45 (Win 7/8/10), [F] B} IF
TEn) Linux BAEH SCRpES P&, TR R T )
JElZ . CTF R AL, W MALTF A=, i
) Robot 17T 5 I Ah CTF SCHm Al & dilfl, IR IEA
FMF. AEFZE, HE2AR KRN RIS 1R &0 T
Robot, PM HEICEFRIARIATER (& 4),

CTF RGN =2, 1) Km0 EN 2 B S
FTACiE, FBh 5588 5, @1 PLC, robot, 10 filR45#%i%

! |
! |
I
UIE : GUI FA :
e o _ I
LT
HIST | |
o (RG] [T
| (66 (577
= | |
s = LRPC ™ [PMo1] [PM02] [aecount] [cFG | }
Robet, EFEM,LL, .. | pmo3|‘ pMo4| 777‘377}
l Unified Data Client APl |
][ sync access / subscribe j[
R Multi-node 10 services
’ Driver A | | Driver B | | |
B4: CTF-F& 24 %M, &k Glorysoftii4
¥SEERK 20215 6/78 19
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BTG RE SO A BE B SO, HRAE SO b 8 SCIMRRS A 4K
R LI G REAFAYES . 10 f 55 a4 B SR 2 1 A
B, 2410 fles5as N 10 mcs i Zah By, Aldid s
TR E T AR E ML T, 10 IR 55 didid APT 20 A
w2 B B BT R Ak EE VT, 2) IR IR E
HAZ L RRM CTC k55, ATTHEA-FG 1 PM LAK wafer
VAR R AR, SRR, BT, HGRSS H
S, 3) Tim ULRA P, a3E AL E. UL
BRAT T TR M4 Y FA B8R,

GUI FF &R EATIGEZ —, T &K GULFF L4 4L
MALTT R BRS5E, BT A ST 2 il i AR AR R AETT A BRI H R
AR T XA, B BB R SR (18 5).
FESFFAER Y. GLEXT CTF & A in T
TR, 10 M5 AR ZUTT AN REMER A S, WTDAE, 3¢
FFUOTT A2 CTF A RGR K NRE, TEMA TRk,

L:Ioadxpwg«-ln
BrRE M o e oS 0% %% T X

[ ——— 2k [
[l creution ‘T e ] e

B5: T L5y ReGUIF L%, kR Glorysoftik4
)5, iXE CTF V& CBINTE AR B 3 B B2
Pl EBEIRFBRBVENL. SRR, MOCVD DA

2019

Overiay (um)

<sum W

L
RDL L/S (um) 9/12um F
Defect AOI i
FM & Bridging
Automatic
Quarter Panel AOI

2020

L PCB #YEHL LR

iR &0 5 )N

5I1C HEM (substrate) 28 TZEM L, K aHf5%
JTH 2 B AR TE (] LDD %, BROGHENE, MR
REAF] 10um B DA b, HEORE SRR, BGE N
AR L, BEAREEGE ; ONTO A6l B MRS E 2
%, RPAEHED TS AT R 0 G 2L A KA
MisEss, HACRIPLE R FEE AR 3um, Al R Ak
5~10 E T T Ko

TERRR (MR 3t 56 T 3 WP SE LI 75 SR AR Y 19 %
ARG, ERMARN, BRSOk S R
&, WIENGI LA BRI et E 2, XX ONTO
Feui @L<, Fan-Out 55 AU DA K 1C B 2%5¢ To iR 7E
TR JEEA AR A Oy T S AR, 240
B R R 10pum DA B, SRORPAERF &
R 8/5/3um, HZXFN, HEIPES (glass) FRemysr g
h 2~3um ; £ XF overlay (EZIXFifE) H, Ebud
TERBME] 4~6um, BP=FRUES um, (H 3% B 4% H i3]
3um AT, 5G B AX T R EUNEOR R, — R b %
EHAE) 20, MRESEEEE 3~4 2 (B 6),

1E #& £ Nanometrics ( 624 I, R 1w 4 1) Al
Rudolph Technologies (#tFg, WEBEEM . SEZIHLEME) /Y
RHZ 5, ONTO FEHEPU RPN S5, A< YR Yt 1 25
P L2 Bk I i £ F0 A T R R i % . ONTO
WA B, PRI R AR AR MK, o
BI%F 7 2 JetStep 51 X300, X500 & X700, F-75 &4 [H 5
FOPLP iR BA M8 &AL, HK, 300mm 54

2021-2022 2023-2024

<15um W

Mowgtems  meveevss W mecc W mews

on<o

B 6: ONTO#IC substratet K¥4- 4 B . % /&: Onto Innovationig 2

20 20215 6/7A ¥ SR TR

X500 can meet the requirement

P Dragonfly Insertion point
F FFLY G2 can meet the requirement F Software Solutions

www.siscmag.com



B XiskE

I WLCSP $eAR$E 5 T BEA Y KR

X500 $2 By B R R T2 250 X 250mm, £ /N R
3pum+ lum PR EVERE, HW % A G AR Y 10t
A9 f£ %] RDL-First FOPLP [,

. ERL. AR, R

AW S IR ) ERR TR R TR E &
J&, TARBH BAFBIFAEM", NASFEEMNILK fab
I ATFR B TR AR BAT AT A 7 ft A e i fe
I, TEEMAIRZ XY, ik A kS
=, MAFEEMES, A4, A5 K REEAAE S 5
Xof BEA T BALAR T

X B R, o RO AR R R, X
Bl 2 PR A SRR BT R, B ATE R =AM T A
BTHREALS, FEEMRWIEFFERE, X efRg
E =B R R SRR

KTANA, PDEENE EALFS RIS B,
T R IEMR AL IV SR ol H &, AR %R
BNRRBANA, WMSENT . FARBAAL, —&A N
FEE, HEFREESEANA N 72T, fFEERED, H
PLER B AA I BER SRR . f e B e m AA R R, EE

FREERH I A S AZ . Glorysoft (RN, SR
(R 4:0PN i 5Nl vl 0 R X R AT R S T A
AREEHE “FoRE, EREEMIACHTE, ATk,

KT /NIRRT SRR, B EARIN NN
PRI SR, SRR R SK ARl EAFEI R R 4
BE RIEBEA, BT EATH IR, EREERMEIRT,
/B RS B AN 2 A BT IR AR, (BAE AN 7 U m]
BERHETT M, JTEERRIE S Z A A, i dile]
REER”, AR —DET”, MEANKEETL,
/NN EE H 285K “MORMGR”,  MEA ORS Al
ARKAFZIE,

FEL I E AR b, EESZ T MNER . 513k
HIHARTRI + BT, WU IR 58 S BUE SR A, B
AN, B e R R S 45 [ P BA R S it

W, TTERAAEZ /ML AR, P
FoZdsih 2013 AELAPUCE AL (IC Happy Heart) P&
ARREARLE LB, M0 kTR, WO
A RSB T, S SR RS SR 37, 52
Ao ANA. Be, BUSITE—ENENR, @il "2 .
GreE e BB B B /N DA R ANy U TR A B A
BYFCAS B - A0 - thh” mREHl. @ (BStimdfun)

Wi — 2 BLRR B A

W Z 2 E) HE
T B AR BR Bl S8 5 WS-
823, 4RZEY KA TR
SR BRI = R
WS-823 2 — K &l I
IR —2 BGA fHEK )
TR, BRIV R G 5t
0. 551 & iy i
TR, R R A A
OSP E il AT

WERMEREER
TZHREFHALE, |
WS-823 2 —# &1 H
— BB T L%
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TepRERLBIES, BRI T T, TTHRHUELIERER
SRR RS R A . B AEH OSP A BRI
L,
WS-823 4t .
FIERPRETE, R LA PRIEERAE [ 0 18] R A RS (32
TEZ AR BRI 6, BRTE S R X AR
i OSP i
KRN 5] — B BRSO 1 IR i B I ) A
PRGOS AN 27 1 2R AR
RSB Ty, SRR 5 5
RIEFHRETE, =R T A7 KiEUtEm, 5
A= RERE L7
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B BotrmmT

2R AR N IBT A, PATC AR §

frasABil, R B RS R G AL LB
RUBEARAL . MBI R, RGeS A BN R
KIE,

IERETE, MR SC R, YA EFE A ERIF &
BB (R2R) AR (5 22 Fh 2 At ARk i) v o
TR, WA AT, e TR, HAr, #
P SR L SR R N L R A 1 7 20 SE B T ] SR AR
ST . EEBEEHEADGR (PV) M, XHZIL
ANER)T R N RS2,

3D-Micromac /i 3% R2R fill T ¢ A WF & A9 [ B\ £ &
Christian Scholz & 7r, X T microFLEX RS HT %, Hi
BWTAERASFEE R TR (HEE) B— M E1EmHE
TR, — AR H R RO g A R2R IR R4,
BRI RGO =R R EE MG A T BN
BV, (H2, SEBTF—AHR, BIRH R EABOLH
A/ THY R2R #i3E, SR TREZ A,

Scholz Fig i« “FFHR & Yk Tl K= BRI 4 AR 5 T4
AR KRR SE T, H H IR B R R 2 g
FARE, A 21 HRE2HT, (8T I BN R 57 B R
IR, ARSI, BRI L T
Fa X 24/ NP AE R ST, SR B o B Rl 456 AR
SRS IR . ARE MR B A TR 2R =
JEEITE LMo 2 IR s e, [ g
WA 2 NIRE AN, A, g
TR B F380F, THRZERFHT, B4
WAL TFREEE — A EVR AP BRS T — D S T —
RS, T, BOCLAEHERRE, PAGRIETEIE
HAESRPAE FHE T T,

sﬂ: BERAREFIA IR 877, —IERE

microFLEX £ %8 -8 5 it R2 R b5 il idk

BORFFFE N AR BRE IR, & ARk BV R I A0 A i) L
AR T RORGOR B & T 5 NSRS, (B2, DAREF
R it B i) 2 Z PR AR R e 2 Tl A, — A
3D-Micromac i)/ 1 T B R B SO6 A i TAE SR,
AURAT DA IR G T R . fifk, BRI
JiE R2R H3ENe? RZAEBIERZ “AILA”, Hi2, ST
TR TAEP & EBBINACEE, BRI I IR o 77 22
B T AP A, DMCIRBUOR AR EL, Rl
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2 24 T TR EAE RS ORI 0 v R T A
&, 3D-Micromac if 15 % 31 3 7 37 microFLEX SZ Bl T 1%
FERE AR « microFLEX J2&— 3K B Ak i v] S O
MMTARLG, I AHERRE PR AEEE X AR 2 R2R W
ISR

2451 R2R M LA R & — R IRy Hl & BoARFI L2,
AT MRS A RSN TARHE, X e Mt JECTE 1T
ARG E 2 W, XA AP R, o Bk
TR TE AR R, AR Ky L2003 AR, et
FVERBHAE bR A, 45455,

R2R 45 3 B Joir A5 1) 08 25 (i 2 oAy 6 1 e U1 Y
L AM—AEZRG], 78 R2R &9, B
VAR T A— B0y A @ 24, W] DASE I R
3D-Micromac Y 548 7 BE A% S (i 25 0 B e LRk
ZNBIREEE.,

R2R T2 T2 HOR, X LR R G k1T,
BT AR SR 2 50 7 AR P U RS . FETE 2 1T
b, FERAAEHE®E, KMEE”, SOSES
TR At A AR SR R
R2R il & /Yy 7 222 AL L B2 AH
X BEAR ) A A e Ak, iR
% B A AR AR R E R L
(NERL) #F, 7EHBIKHEE
TR TR R ) Ao dE R X8,

| B, microFLEXT f& k3t A3 4% Ae
MR BT AR R T,

£ microFLEX #5588 it fmdm T £ 4652 VA %38 50m/miney e L ik 5 % 42
ik L,
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microFLEX #4284 R AT RSB R E D HESFEF £ K,

FEL T A [ 3 VA B, AT A B . —Fh A2 7= CIGS PV (4
BREAIDEAR) FEAY TR R2R T2 A5 2 HoAth B Ry 4
(EN

TR R R 3 P i — R S AR (R, T RS
i EFE MRS AN G EEE RIR TZ— M4 K
L. 1 ERrR, AR — R B i) 52 bR B TR AR AR
JE BB T BT R TIIN T ARR AL AR A 5
FE, PARSE BB i R i 35 2 D R 48

21t i W R ST AR ORI, B SR T A S0m/min,
LA 600,000m’/a, H T FLRIA ALK BH A HUh 77 72 &
Zetk, PIICEER T 2E3EE “WiiE” % Sm/min ; Frit &
I %% 500,000m*/a, A3, 1E#1 microFLEX Hif “flex”
B & i B EAREE, RARGA LR T AL BT I / B
R, TH., ZRGEEE T B — ] AR E 5T
MIRERAL R G, %R GRS 2R LT DA N B AR, JL-F-7]
DA AR N T2,

XoF T 5 AT B AL % R T I DA R 4
AR AIUH , microFLEX R 48] PAFRfE S0 HFf, Bib 52
FRE R R R I, X, FEAE Ry
A, T SE P, ks BRI ] A, H2, W
SR S T3k B S PR AR PR, D) 3 RE RT3 80m/s, | T
microFLEX #EHR AR AL D RIEARE FE X, B ]
PMR 2y Mok & H AR AL B B A ANV 2 200 T 24,
BRICZAh, ERENF 2 RO B A B — M, B ITE
B DAVESN H S AL Bl ,  FEAEZE P 75 K & I A]

24 20214 6/7A ¥ SR TR

B BotrmmT

HHERS S A R IS . DD BT

G TR AN T P Al S A KR Y B S
B . & JodlE AR XAy, AT AN
{ATFEMER PG Ir R AR 0L, B, Bot
I AE BN A B, BRI EIER R,
TESEIFEOER M, BRBRM R (lLinsR) 2
se4x ] DAROM i, 5 H A & T 2R R, B
JEA N A5 E Al i A A i, BRI, 5
A ZI IR b, 20N Ty BT 10 £
2%, AT /ANOEERI 7 s 85 B R .
TEA = Wb TG MOWLA v (microscopic debris) [y
BEy7 A B A FEL LRI, SBOE I T A0 SR
ek L H A 75, 7E microFLEX 47, 7F Im/min
B T N A PASE I &k +- Llpm (B HERf B
FOh, ARGUE SR BZ B YR TP A
FHATER L

microFLEX [ {Z i& WP (5 HoAE R BRI N5 3] T
MR ; H|i, microFLEX #£ 3D-Micromac 2 ) i
HEG 5B 25%, ZA RN RZEGAN LRS
AT . JLIFEFEN ,, microFLEX HyREE b kB 2
ZXGH), REHE IS TEAAT A 7= I 8 &
i ) microFLEX R 4¢, &AM A AEIA N microFLEX f
A GER TR A (AT MR EM, DARIETRE
e 2 Y1), {2, 3D-Micromac 1737 & 1§ Mandy
Gebhardt 75, i i 7 8 LR R G2
Feiil iy, AF7EN A B/ DR Y T
BA RV, TRl i iy R )2
BEARAYGEEmAELE, i TE—2 -
Zufhife, —BALAE, BREHTE
ERF, HEREAERA MRS, &
LIS, DASCRERTY B ARFIESR,

Gebhardt #5781, microFLEX fff BE.£5 1Y
T PR 12 2 E TR T Il e v B A . —
TR MIT KRS, ERERES
RERE LI WAR W 1), IERGEIE N T A M
A mtE, Bal, KR IELE s AT
BRI R Gl 15 RFID KL XA, B
yrastt, AN T4 LED/OLED BRI {4
M)k PCB,

it - “BIHEC IR, FATE BRI RGE R
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AR PESRE S E IR, TEASRGT, RATELH
BT AR EEE SRS, o T, 7
Fe i E R AT ] [ — R & P R RS (R
AHAMGEME TR, BREF N HARR™ L —
FRFIRAINLASBCE, B A AT PT DA K BRI =5 B4R AL
an A,

microFLEX R GEHR At T — & R0 AL 3 38 A1 e f S22
I, B PR AR B T B RS B T 37 O A —F A

— K BN S 7= Al ToT S % 1
P . “3D-Micromac #fE 1 i microFLEX fi k75 2473 T %t
TR RS, A
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BRI R LR BT A . WOL TR SEBL T A% = Y HE
JE. BUNITEZ RS, R T HE i) T
P10 52 Z Ry =B ”

microFLEX 4t £ 28 % i A O 4l il T H AR 1Y)
— PR, BARSEE 2Tl & BT AT B
Scholz g} : “KAVHMEIA W —TLEZ, HEZRL
HIIFEFBEGE, ATCETIET 154, IV E CEE
A SO I TR B A Fn R AR A 2T R2R R ) i T
2, FAVE RS, MAERFHEA A, BEA
Ao

% J& 2| microFLEX [ i& # 7 #f, Gebhardt 3 /=,

3D-Micromac 7y
A 3 B2 A RO AR
Wil &, OLED 45 HL-f-ga

AR B BUAR AR, DA BN SR
B A PR SR TR YR
“HAfE, EFATIT X AR S
e, XEERCE LA T IR AR R FE .
HEREFR, BIFRCHME AR E
MATRBOE I T T2, XA R, X RTEM A
PAEIEAEMAY S, AR e B E R AHL T, R HHE,
EWRE PRI LN TE s BRI &AL RS
AT, EEEAZENERELZ, Bi1el
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BT —MRA/NEAHLE, BAEMIFERZ LTS
—%, MHRATARFE BB B, AronE, TZH
BMWINE RS 1 RSB R, XMEFEERKR

Scholz fJEfR i « “MEAR UL, HATEIKFFERAA
A TR M EEPRFOLIR, FEHe L, EI5RMt
TARE RN LESR, (B2, RIS ZAEM B
THRERHIAS SO, T B AFE RS R B R SR, R
N R BRI, TGN ERA Frigot, &
MIABL, 2 MARBE I ) 2 R RS, 6
FRRKBRABAMLEL, (BB AT AR, IUMUATEAR KA
SEhNE R, TEIXA B TRE . FERRATHY A RE
EAFTEE SRR, XL ORI — ARSI . FRAT
C2FE M2 DRI ERE T RIS+, HAE
MPE AR . FARME, RIS EDRI AR A REMRZ,
B AR AT DMK SR IR RE, DAEAEA T e b 1Y)
A E B AT R R @

FHERARBHGWIREZ KA S L ERRM, R/

wF,
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B BHF ST RR T R

DSX1000
BT MR
ZREMNE / FEMAEEERE 20X-7000X

BB (LR $HERSZFRAR
B Zi¥EIE %18 400-969-0456 / SSBD.Marketing @ olympus.com.cn

MX63+AL120
54k /FPD/ T4 R i35
12 Z~T fm ElHE Al

OLS5100
3D B A RHH
EE N TIERE / EREOEERT

RTESHNEMERG

FEER

R BERBERMOTHHERET SEAFNH ARG ER.
R 2: GR1RIER, REIHRIR, LED iz,

R 3: WUER, ETRITENRS.

54 HLE2 T 8]

HR1: EOYE. KIIEEEYER

R 2: BRIARESER, THIRARRHRENERSER
TR HEERERL T SRR F BRI R K

SHNTF
EFBHBIEEREAENER, FHABRBENRTIELE
EFRARKIE.
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FOWLPHISEH

GRS A TR R S RRRTS RIEW £ 75 EEM T ¥ S S S NNE,
FEFIFPREHETL (TSV) . MORAEST AR ANES, R
SIS B0, SHAOFOWLPIAIRIE T HTH0ITAL, (BHER T HH0MAL, XLEHSRIE

(FOWLP) EX8E, #EK
HE
BidBrewer SciencefI8lFF#A HHEZIRR A,

VO . EZIEE. H/NIME R I F7 e fe fR

Z<i) FOWLP, 4 FOWLP £t T Z 5| A3 H
OLS, (ELfo P R B R ZE R AR At i ok T R Y
PhiR, LI AR MESR TE , X W] BEEIE— 2 ) B T
JECA B Bt APk AR, ANSR FOWLP AYBk A 1EaE 24 i 412
RAEIfR, RBESTRITRE, SIEmS 2 RITA R
G SR AT AL B BRI 2 A —Fh & SR H

t Rk 2 AT 53 A 1 7 IEFEARAR T S R A HR

20214 6/78

SRS R

Xy =

B
N

e

*

—

BB R BRI

FOWLPIY$k ik

T B AR FOWLP gk, FEINERG—L
REWLELE, FERERT, FF T —REGHER
L%, DA BOAR R SA R aR . AR 0 A BE = B R RE

i@id FOWLP, @& T/ EHi/fi/E (RDL), ff 1O
PERE RS R T DR I AL, R IERE 7 —1
A MR, RDL AT ATE g4 [ )= (over-molding) PR
HIE 2 Ja B, R A R R PR A e R (EMC),
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EMC BRI 2 AN RS IR HES Y, SR BUE ORI,
FEREAF PIRER R Bt B & 2 — M L.

i FOWLP ff fj vy i 5 5 B R, B, K
FOWLP 4L MBI R R Z B, X gl 8 &
ORI R TRk, EERPEZ —RIE=ADYEE (X,
Y M Z) LR ERL, R TE QS R 2
s I 3 VR 2 N AP R B R T

ik S 8 157 A6 kA 23T 17 6 K 1) 12 7 FHAZ AR AR KA T
SR, TR EORER B R B JLTEAR AL, X R
I/ B SRR, AT AR/ A ZZTE RN,

i 1] FOWLP¥) Bl Ji fig e 5 %

Brewer Science WLP #1£}#B By #4147 35 Kimberly Yess
Ui, REE, A THED) FOWLP SiRA A RE, FEARE
SRS G IR T 3. TR 2RIy ok R IR HbAR
e, T2, HEBERE B,

i# 13 5 IMEC & £, Brewer Science 7 &% T 1 — 1t
G I A R T 2, R AFHbSEEL T AR LA 4 68 H AR,
Brewer Science 55 IMEC & AETF & i BHE L T — £ 51 A
RGBSR RS, S5 FE#3) (ZDS), irf
X EeER ] DA I Tl R ik 2 SR

“ZDS T ZEHRHA B ETE T, BT DAERLE i
WCE, B (mold) J5 RDL JofxfiE, A T B8RS
HCEALS AL ESUE, HE SRR EMC 5B T 5N
RIGEMIEA, BIEAVFRRERS Y FEFIFE BEOL [ & il
A, BN ERAR T M, RS EAWTHRIE,” Yess
ke, AR, 2 HMRORM T ki FOWLP B,
i Fn A il v RE R A R, PAR TR B RR R BEOL T
HA R b RS il 2] R TC VA 2 1 T

24 Brewer Science #ll IMEC % F i & #r st B T2
FORIFE bR CMOS HeA Y T E B % HgE A7 3
AR PR SR AR T 2 A s . BER N ALY
B2 m i L B, AR 20 TOKAY 1] R ILAE =2 ]
PASEIIIY o X T AN B Bl 1504 14 B ) B RO 51 7,
R & AT PATE S /N AN RO A SE AR B AS (4 #2521
B SR L X AR B R Y AL B R
TIER,

FOWLP {8158 il 3 R A %647 (mold-first)
BITTIR, BIVE SRR v AU A i A b, SR )5 HEAT
Wz, wi)s—4, A& RDL TR, X
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YER R ., IMEC Fi Brewer Science &4 FHH : L4
AT (two-step molding flow) (i il T AR 11 £ 2 i
FL (TPV, through package vias) 7] DU RIS 22008 Fr i
B, XPOTIRRY A AT S SE AR BB HEAT T UE
FAERE SR SRS R TS T OB R T T RIE. B 1R
TR EUCH 1 R SR T 7S B AR AT TS 45 R . (Novel
Temporary Bonding and Debonding Solutions Enabling an
Ultrahigh Interconnect Density FOWLP Structure Assembly
with Quasi-Zero Die Shift", Podpod, et al., 68th ECTC, 2018)

IMEC IEFEJT RIS A Z 08, B2 Esif
dn [ B BG4 2 (BrewerBOND® C1301 B, 44
Je e LT R B E AL TPV MBS . Bk,
WEHG (TCB) RN, FH/E, MIER PSR
AT R .

X — B BRZ )G, 18 I B R R e 5 A 52 % 1R
R B T ) o R B 3 58 AN B DA, BB — A A
ok, JHEREIRS AR RS, ETRES
TA AR IR s R, R A AR BRE AL
TIEAH B T2, B AR Y e B e SR 300-
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1. Six separate dies with pbumps and pillars

on carrier wafer

Logic

Carrier Wafer |

Carrier Wafer |

Logic
Carrier Wafer |

2. Placement of die on temporary bonding layer

4. Wafer-level compression molding & grinding;
exposing bumps front-side die

5. Flip thin reconstructed wafer on second
carrier wafer

| 49jepp JotLiesy

8. Removal carrier; solder ball attach and
package singulation

Bl TZAAZR

400 ok (A ELEAREK) o

MR A EERE , [ERTERARE, RN
TEr, G T WA R AR BT RERY A
RRARSE W TR A ERPPEIY BRI, £
I e B AR S b £ BT 5 AR TR

BRI EEAE A + 3 ORI R F TR X
HERZ AN, X2 SE B 20 BOK M TR BE BN F5 22/ .
TIREN AN R RS L, AR BRI ARG X TR ARE.
R TR R TR S R T T AR, EAT TR
FET LAY, X ERE S — R SRR AUR 5B, DA
TERERSUEATRE TR AY B S X

T REELROE, AT R R B E R
THE, R T AR E RN - R SO
AR, PR AR A B TS B SRS A A8 Py B AR A0
e, SRTIT, TERE/SHY TCBOE v B G B R A LB P, Al
AT ERZ .

APRLE T BE S AE B I A 7 Y o B 7 A B
RS AR, &), BT SR m i,

30 20214 6/7A ¥ SR TR

RE AR % SRV SR — kR BRI, FFREA ROt AT
i, PARERHEARGE R, DMESFT PR L Z2 K.

BB EEHN RS - RERANBRAZ
Xt U AR SRR A B P i A AR . M e
BRJa, AsfFRIETE AT AT, LAE@Id TCB Al over-
mold FEATIIAIEE— 2 T,

XoF B AR B — A T BEOROE BE S R AT B
S—gkik, AR R AS, N REAR IR Y i [ 5
SEIRE AR BE . TERXFME DL, KGR b AU A
5B U ARE AR RORE I T, TR R B S A PR R R
BEAAEETT .

{2650 Fr FOWLP BUS NI £ 28" 8N " A #
3. AL AT, 0 T RERS Sl [ W R AR
JEE 252 B 1 K T SR ) OB BB A RS RO 0. I
PR B RAEMCE RN S 25T 5 5 UORFEE S B AL
FrfRF A BB LR AT . TR BRI N AR A
AR (AR R X LR R T2 il S s 2 )
A R RS Bl R AR T R B
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IMEC iyt | —285205, APPSR A RS, I
IPRERR AN, FEDIHCRE A B B, BP9 N R
TeE RRLIR IS R EL, 8 B RE AR R E B T
P, W2/ T 2um, RIGELE 200°C B 6 T 2258 P/
ML, BTSN FORTERE], FEREAS 300 2K [ e Bl
TART 200 SR AR AR il =

X EESC R, it 5 (8 I T SRk PP A iGE
BIa, R R A 2 K B SR A N —— AR T AR
TORMIE, SR, X THCib AR BRI Se it kL
e B BE AT TR

TE Al B S AR RIS AR X B 0 Fr FOWLP )
ST 2 R B4, R R R A AU S 2 A0t
AT, AIPUBR R G2 RN, HFEA
P R AR, BOCHIBIRE G T 2B R
IR AR RAROTIR, B EA BTk
WA .

g

IMEC F & ) {5 %635 -+ FOWLP 5 R B BIH i,
U/ R LR B R A R A T — SRR, W
JER T —FE B TR RO MR 8 A Bl 5 . Brewer
Science 2> &) B9 IIfs B 48 45 ¢ Brewer Bond® C1301 #4 %}, {E
R iX SE kR S AN AR T EEAEM ., IMEC TZ 5
Brewer Bond" C1301 HibARHRIAHEETL, 74 TR A
M, XRAEARE R A T AR AR R A 1) B

{51347 Fr FOWLPHUAS Rl 2h i) 3 22
i NI o0 o 2 I B
T B AT RERS Bh B (] W] RE
AR B R E 25 52 2] i 36 R i >R

) B S 8 R 8 AR SR B S
B ) A0 78 AR FE T Y i AT
s S R T B A R i
AR AR RIN G 2 THY .

ZAONF R RAFFRER A TR R
¥ B A £ 1] T4 T A, Brewer Bond® C1301
e s B R VT R F R RN, R BHE ik 200°C Y
BT U R R RPN AR E o, R A EE B
B, 4lifE]fE RDL 505t % (chip-first) MHZE G, Kh
Tz B F A B, R IR AR R 2 H AR R B /O
N, €

\\\ )”/

SCIENCE www.brewerscience.com

brewer C

-~

TR LED R A Hit 1)

P A TIRGE, BT BT A DR 2 R v
bl P b iE IR, PR E IR R AR, A
IR E AP ITRISCR, TERFRE P ERLA R
AP ERSE S TS A BT . AU BB A S BT A R
SHEA RIS SRR A FEATH AT ey T
TRE MR RIS AR I 5 7R TE”

Wi BT AE LED NG 1T 225 ¥k, i
EEBSLABIER, BRMASSE, SRS, =i
FERALE, WREGEEHRL, VRIS A RATIK
PRI SRR S,

TH A AL, SN A A POk X LED
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HYCIRAE 2 &, HHE ALY T G & s eds I
HEEH ARG 1 & 5 SO SLEOKIRIG RS 3 &, B
KEFFRAIEIR G I BOR 1 1,

UG B BE LED N TG T —4F ] A= AR 3
10 7, AR ERL 6000 ¥k 5 254 N e HE M, HARLK
PERRBRRSE SR G4 AT AR - A 11 72,

WH @AY T S B AT RE . IR B R B
TR BB AR ZEm, B R A B R H AR A
YI LT SRR R, BT =AY T 7=l prok
K&, PR TR R B AR AE [ P9 B e T AR
e DT 6

S EBR K
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] m PEEIFRER B vaicyyy @
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[ 4 ~AMPC 15
I
I
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L A‘E =
I || =
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3T r&ﬁﬁzE’JAI\/IC*EIHUJ\% ALIHY
& ARz Hl-

HENBEFIEZER, =55 ,57,<¢% (AMC - Airborne Molecular Contamination ) £/ &&
MEEMNRERNRE. TERIE), SEIAMCERIEMEHEE . AMCSESND F SR
JREREEMRTA TRAD FSRY, BIlREXREEMITEHETHERNA T RBEHRE, &
BB T, CRRENTIE, REEREMEET, XBEREAMCHISREFNLEEZNRER., HEi,
N7 ERFERETEMHEREE, AMCHMNEEZER™IEEE.

><‘|+
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S 34 TP % P O 1 This V9 A o o]

S Py A A BN IR B R Jm e A A5 o, WTRE
TR EE L, AR —E Ty RA K AE
HREEHR L. REEHME, AR HZE DA SIS
38 52 AT B BRI A I A BE A B, XM A A
FIAER K

TRASTRNROT S PSR B L A7 B KL TETT R SR AL
RIS RE P, CATT & 7RI T R iE R A = s
BIRAE . QARA RO 5 R EE M T 24 B R URE (I
FRGE, CD) SRR K AR R AINEA B H, &5
KARZ I, 7E 220m P RESEH B HALHE 41 A Si J5F,
MR i, AOUBURA AL TPk, B2 TS
SN W) 8IS PN 3 BB R O 4 R BT S
(AMO), MIFHi & 735 P X FOUP [/ f& 15 & i) 5578
RKFBAR T WORLAT5 5, (BRI T AMC 520,

1£ FOUP WESHSEEH, AMC AP EZRE, &E
BRI R B T EBRIGF i 1E FOUP Ry R, &5
—IE L7 RR- N ERRERL, H 7T LA FOUP [
¥R W R PR A R R TR L SR ORISR
FOUP i<, HURETREY LR SARE, AR
HAb T Z el M r a9, T REY AWM TR
FHETT, LA FOUP A MBI “iCi2”. 5%
L8 AMC SRIEAA L, R A3t v s N B 25 s el bA
BIEAIT,

e 1C T HI g AR, AMC ERHRIA 2 5 0
HIRER R MBT, ATTrE RSN, 23] AMC {548
P, AMC X i e R 2T - S
G115 Py OB 1 i B 2 i e S B T AR TR TS R
PRI o 58] 2 T At T B AT A 2 OB IE B  JEE
AHlEA TERE, SR BTER T, RAREEMEET, X
2 AMC Ry Qe in R ZAY A . ik, o 7R

FOUP

APA302 ADPC302 AMPC

P

=)

sl == -
L )
SLE T
& = § ‘ of Y L

> RO B
AU IR

B2: HEAAZHMNAMCHEN B 4F Mty £,

> R B £ P
T AR URLYS 4

> KA = A
R TITRN)
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WHY CONTAMINATION CONTROL IS IMPORTANT?

AMC
$ i

3

Chemical reaction

L
Defects

A
YIELD LOSS

B1: AMCxFdh | 6975 FitA2: LS5 F5RpRAREHE A @G L ER
TREYTFTFHRY, AfehB AL L ERTLERBHMRT 4B G,
MEAT MG, SAMEALTE, RERBLENKT, TLRXAMCHT iz
FlAe ERWGRE,

Crystalline growth
on wafer due to HF

P R RIRR G, AMC FIRURLRR 200" 8 95

BERT R
TP SARE L SRR A d R, PR
BT ZXRERET HEBRN, 7R TE A2 b 6
HAERARAIUNER -
o EESRVFRSFAFEATES], BOAEHERR TR Y
MR, R A AR AR
U SRV REAN A RE ) S 2 e, 3 0o e 2T
TR R A T PE,
JUMET B T EAFIA LR AZHE A A
AP S R TR E R i L
VeI S M ol e il ) EZEBE RS, A A=
WA 10 FRSRE AR, BT, i, B
e tiliE . IR, B2 AT LR AL AT AT Y T e
fRORTT 5, TR RZEE )2 S AT,
HTREIHERRE T TR, Bk EERAE
APA 302 S, APA 302 LD, ADPC 302 #l AMPC ff= %
# LA S APR 4300 fR T 5
6 R G N P T e G | I B R L A
T HI T ER, B AV SR ) IR B 5 JA R AE T
75 B3R T 6 FOUP AL R fE L ZS P <, M
F Mg = . Sk AMC Fyfshl, KRB
FOUP AESXFH AT, TH, B2
AR SCHE, BT AL AIAE 2L 7 30 AT
W R HAAR BT APA 302 Pod M {1 AMC
ARy IEE T A, APA 302 FEP 78 4 T ppbv

APR4300
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ol LIRGVE X BRE., SRR, EEEAEILEY
KFEERENEE, B LA % FOUP B 80A & [/ 1)
FOUP ¢ i Il &,

—H B AMC H.EfiE Hxf =81 m, Wi
SREUE 4 R GG L. A, HRESRAE T APR
4300 Pod FA:= Z#EATE KIS T H k2 1k 101~ FOUP fy
AT HE, XTEFBLEEE T A S5 3 r B~
SARFTA AR B AR, Pod AT RETE IR 3 Frlidk e
B L, TERYY S s — BT R, k3
TILAEE J1. WIS EHE T 2 MR AE R TP i) AMC,
e Je— Y, FOUP R 25E,

APR 4300 Pod FJA: 2538 1 K P~ E4E = 7% CL&UER
THECR, EREGER IRk, TH, =0T
15 QLR BOR B R, (I, W ZROR A
B SRR R LT & AR R R
LS TOARRE AR IE

R a4

APA302 7E2§ S 77l A E Ry I AMC (AR E
B, SRR EiSEE AMC, ER— M4,
R TR AL, RRWATY R ML, Z%
WA EE T SEMI-S2/S8 Ak iy i iRAm i, N B 31k
KIER S, BB EATE R, BER, #ER, 2
P T A Qe Ay k£, (https:/www.iqiyi.
com/w_19sb23kzsp.html 7= 7 #i4 )

ADPC #57 fo@ TR s R & (1 Riz ik Sk
s & T) EBRYBURLTS %Y, 7T A4 B 3l E AL
[l & N ERZ I (RIS ) BB, ADPC 302 7] 4x
HEbEH, BRAEREALEE 7 208, BRIl B2 m it h
10nm AR, AT P AEVENL G BE I

1000

Conditioning to working pressure (~ 5 min)

Pressure (hPa)

100 B3 Vacuum purge process: P < 0.1 hPa

B N purge to atmospheric pressure

\a

Vacuum purge duration

0,01

B3: Pod A 4 % AAZE M,
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W AMCHH

o T AMC 72 5 B #0A R B - ik EEA R,
T EERIFN T ARG R RIE, R B AR At AMPC fig ik
7% BRI B/ IME R pptv 51 (1ppt= T2y 2 —),
4 H BB TRy 8, ROV R, R TEET,
TSR A B AL G =& 1 i,

FEBRE &N RY, EAEEN APRILE
e 8 U ] i & 0 3R 1A X N EROK o 1 28 B HE or Fis 4
YIiE R, AT A 1E R 38, APR4300 H A MR %
gty 22, w2 B s, B 0] AR B i 2
405 E &, R FRF 7%, (https://v.qq.com/x/page/
b0563akqzhb.html 7= i J5 B4R )

T 5 Bkt FL P 1 AR 1 A WF B R o T %
L fh B S R A A
2. flE RAREETH
3. flEl Q-Time ([ Z4xmfla]) 42
4. it B e ) A O
5. B TR ) A
6. LA ENER T YR

CMSHitk AWK 54k
2R T 15 R W) E 5 52 R (CONTAMINATION
MANAGEMENT SOLUTIONS) & PAZ A A0 Ry 4 Ta H
YRR TT %8, R EEREAE R
o FUR S BRI 00 1 R 35 BE T AR = & 5 e B
gL
BIFTH R RE B
MR B A 77 B R SFF
UgsnE A& (APA 302 LD 4 25 FOUPS/h)
FTFRANY TR e (o AT, KLyt 4es)
TR AR B A EHLIEA T8 15 1 P i

AL AR A Y

BHWR, HHEFSECIERENLRE, FIEE
B W6 JEE R 5 AR M, RESTS J RUBURL TS e
PR P il R O BOR, X E 2R AMC |
Pz da ok g2, dEd S Ak HEE Sk, B,
Aoife, mERE, &h A, S LT
BRE ATt BRSO RO, E Sk EI R R
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FATHY A BA R B 1R A8 JE TN e g BL4E IR 1Y Ayar
Labs, i~ F) @ HE 7 — N R %2, BB
T 2015 4%, RRAE B TogBE (MIT), SN R A se Al 204,
BB A2 R R = I R A AT AERIA
O 288 (micro-ring chip architectures) J5 1] B9 7B 14k T
VETI 44

FAVIF R T —Futs 7 2085 ot A/ f i (UO)
HIEBOR, ok T 5 H IR A TUAN 55 R Y R R
TNV T 5E L BRI E VRO K55 A, XA
T #R & FEO L VO RSN &3, H BIhFE2 P
M, FCEFRREETAR,

Ja— AR E AR L, BARRAAZ G, ot
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@
frvi
>
g
]
=
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VO JEFEM T IL T S B B BT A e, 4 FpiE i
KA, A A A B F R VO B R AT,
FIFRE, FFERL BT O T A AR, X AR
TR HT /O S0,

FIAFTHIIET VO ZEFG WK & ARG K i gt 2
K. CEBUT REITE, QR Ibs (CPU), K
B TT (GPU), B3] Ja A 1]
H (FPGA). #1250 45 I 25 A1 N £ b
HPE IR, X — i BERAEN A
FLH1/0, 1 S V0 W2 B4 T4k
(R IPIESS R

AT ER PR BT SR 3 77,
PRt A A RIE Fr . PR AR
By ZE MR E R Bl B (1), X EEsI
T AN - 112Gbit/s 17 5L A /
RFIMEEE 2 (SerDes) i@ f Jg— ML e
B VO f oy 202 FE IR E
RGEMFMCLEFS T 112Gbit/s gLt
AR R R R E——E TR iR

Bl Agfeb oS h, HELRRZEHEEXGEZE (KK Gordon Keeler, DARPA MTO, ERI

Summit 2019)
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Up to 2km reach
Organic packagefinterposer ogqaa: “::s dvia Organic package/interposer
TeraPHY CMOS ingme}er i TeraPHY CMOS
Electrical /O Dptical /O chip Optical HQ chip  Electrical 11O
Host SoC: 45 > | e8| ———————p| HostsSoC:
CPU/GPUI 5 CPUIGPU/
FPGA/ASIC 55 | FPGA/ASIC
1 Typical in-package
+ temperature 80-110°C
CW light supply vIa | cw hght supply via
Single Mode fiber
- - External laser module
lemperature <55°C
SuperNova SuperNova
multi-wavelength multi-wavelength
source source

B2: Ayar R EMHEALFIVORAEH (RR: AyarEhE)

F T VAL VO BORIERE, T EBANELE, N EFIA B [ BEA T e
AT — M R ZHE. BF FATHY BE R R 7 =R Z
BT RB VO Ry R TER BRI £ —&, BEFEAT—IELH MCM 2
B, FFRVAHAM KRR AR, X B VO, WA RREAE. SIS RE A SRS, RTINS
AT — AR, FTRAFHAEE Gbits/ 3k (A 2), KATH A CHE# V0 M, RATFBEOGE IR 7R
mm/pl/bit, MIMVENIEEAIREL, 24 RO IR LEOR, X2 MK, XL T, 325 TR0t

1 /O R B i 3 5 5 R 2 (7]
A ERIN, X —FRAREL AT e —f
BN H IR TT R SRR NER
BT IR R TT SR Z B AE R YA
BRI ZERE,
FATHH a2 VO ARV TIX
AFERHPRA SR, BRI T —
HH VO fRETr %, AEE LA
B YT T B RE TR A R SR 14

BTN v (Chiplet) Y7 %,
HiESZ 0 AT (MCM) B %
MEN ERG (SOC) h[m F %,
i £R R FLF O T CMOS 17N
B, FAIFRZ N TeraPHY , FAT]5E
BT —ANE AL E AL SOC 1 7 I 1) H
%UOED 11 TG V8 LA 45 44 2 9
AT B B AT, R X RO 4R
&Ti@ﬁ,TMT%?ﬁ§M%*

R EEYE, IR T SOC 3 Al
BOCEHEIRRY TARR R IEACA K
B, Xy, FRATSEm TR
Hotat— P LN Zim 0, ZRK
WOt RIS, AR Z N
SuperNova,
HTEBERE NI VO, LA
W RIS RGEFBARZR (WL 3),
HERGRITH, o V0 FESHE

u/

n%mﬁm
Dense optics: Micro-ring
modulators

Advanced packaging and fiber
attach techniques

Disaggregated multi-wavelength
laser sources

Ecosystem and standardization: electrical

I/0, wavelengths, data rates

B3: BRAFEALFVO, LAM I~ @R,
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A

off-chip|fiber Modulator sl
laser

e
fiber

detect_pr

B4. TeraPHY #5104,

VAR RS BAWDMA F &,

(RiR: Ayar2i:'%)

FATH R A — A AR w2 1Y 3L
ik, H HA 20-40GHz, X /27E
—EREYE Y, W0 3.2THz WEE,
FEXBEAMET , PR RA B,
XA AG BRI 35 6 AT LATE 2418 2%
AT PATE BB SR AR, AT REAS ]

| driver | | driver | [ driver | [ driver |

Ay &

A AN,
J.

off- ch|p fiber Modulator .
laser N ( )
E;}j [~ =

UL

o
fiber

detector
I.\-\I\"“-u.

[receiver] [receiver] [receiver] [receiver]

BS5: RRBKTURWELL T, ARRGEREE, FEEFAALLGERBLE, RARRERERLTEHGET,

)G 25 R R FL B, BB S JE R R
SOC # K. 1Y & 47 98 % FE /R oK. A
THAR R, KERERHAA D
CMOS T Z A i B liis i, 7] s
5F VO frifE, MH., WirHEZERZ,
AR AT R . R 2
FRBERAR

AT SRR RO A 2 A
Kr¥ s ZH (WDM) % %k 9 2
XEEFR, H AV AR A DA
JE R R Y Y Y T B BOR, AT
TE [ —HR G £F b [ B (5 %5 4R Y i
K, ENZErEEHRNJLE GHz, %
SR AN WCES 3 IR ) / A
o I A B R A CMOS T
&, BARE T —HMU NS RS R
(chiplet-driven technology), /& H 1
*ﬂ%?%ﬁ#%@?%ﬁiﬁ:*@, [EiliDE;S

T E MR, RE, &
11] MY E R TR T CMOS L)
PIAES R G Z 8 R p A R K
MUEE S, HIE, ERICat#
TN BRI A R A N R
RITHE.

DAL 2R

FATH 2 VO BEM B % 0
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RV I 22 FT WDM R (ILE 4),
B KRR TR L FIARER 4%
SRR . XA ROGA R TS
WDM % 5 Hr i (CW-WDM MSA)
X5, A TeraPHY s by $2 it — 4 5
ZWARIEEIE, SGES AR
N, SRIETECH S i &S %

(B K AR AyarRibE)

[ —Jeer / B A ME 2 WK, 8@
1o PR S FATHO A R i 4, Al
o B RESFEE Fr LA BT i
EHDE R ERIRPEAHTE ,

AV Fr i AR S DL LI
KBRS TEXE, MR
351 R A B IR e B HRLIS, R

. OLBH IR, B RIS SLhs BERENEER, RN
RGN IR S B N WIS S ME NSRS S G
chip 1
clock distribution e

Jese| diys-yo

180y jeida

AR
SAEM SNONUNLIOS

fing tuning control

b
grating coupler

modulated data
AR,

ring tuning control

2
clock data recovery =3
E

B6: —AZHEHWDMES A%, LFPAERT AT AN 0%,

(B A RR: AyarsE 5 %)
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B7: A RAEJED S TeraPHY %5 A

R, IR R S

FATAT AT AL [ Y £F H S B
S BTG K 7 TR B, DABOBEFIY
S, KR TIEAIG NS b
TR E ST DL LB B,
F IR IR E A S i 5 T, 3R
IS 3 T HAR B4 £ ik 64 AR,
XY A T — PR G4 e % T4 4t
6 | 8 TB/s AR (LK 5),

TE I 2 DA B At 45 A 1) B ai
b, AR T —A5E A WDM 4
MR, RRGHB TR THE
JRTT Ao FE 8 2 A PR R g
B H R Tl AT 2 SO s i B A
ik (WE6), FARMEA, B
SEFRWER T, R ERINE R G251
TR Bl B AT O . WAL P
A TAE, BUEIRE R 4R EE
Wedh, FBHMEBOLE. KSR
B LA T B R A K A EE
FRAEME,

B TR R R CMOS f A%
SEMBEARTLIL T /NEAL, A0 EIE
T 56 2 BRI RO TR AR R I
B [ R {38 TR AT BB % 4 7 TeraPHY,
EAT A Thits SEiE R
INE R, HHREE T — R ST
s | BT B ER /NE 240 7 i

38 20214 6/7A ¥ S @R TR

(B A RR:

AyarE 1 F)

FATER I/ B F B2 —
A EERAEORL (AIB), #
HE T 906Gbit/s 1) 4 H 4 FE 5 10 X
JtF TX/Rx ZXF, A fe & h &A%
125Gbit/s F 256Gbit/s, FH 24T 45 A4~
5 H 1.28Tbit/s % 2.56Tbit/s ; — Fft i
TIHEEMAEA RS, HRT
HI IR ZE R IERTRE 5 Wik 2 A HAL
WIEES 5 DA AT ELE e N HLAL /T
5pl/bit B RERRE,

AT TeraPHY /NGES 7 1% HL
SRR, A TR — R,
MR T &R RS N —H g
BB 55um [FFE T AIB 422 DA
PARGR AR A A, BRI/
R T A 2 BN R AR
T (WE 7)., @ mmE, £

| =3

Jridad— ek S HMUS R HE, EC
HAA LN S, PAGEH 55um [H] R
HIRR T Z [ SR i A e e e, X
{6 A 20 (] B 2.5D F 25 A5 DL ST PR,
MADER R E, MR, &ATT
AR A DLEAR, EAEmARA &
TARAE TR R R G,
FATHE R /NS B — AR
ERE, BN SOC (ffE FPGA,
CPU, GPU, 5KEACFEFITRIAZHAL)
PEAE T A AR B R B AR T R
AR 45 « SR s BRI E R
TP 43 255 5 FilTE Al RFIC
W 1) R0 i s A0 D AR TR B 25 2 ]
B 5G ## s AEN TR ENY
J&, 1 GPU #| GPU, TPU %| TPU,
FPGA %| FPGA, CPU %| GPU,

P BE IR

FLPE 2020 4 3 7, FRATT 4R At
TRATE NS BRI BIA R, 1E
2 EH By & gt s it 4ls (DARPA)
B Ot 8 B i A B AT R
(PIPES, Photonics in the Package for
Extreme Scalability)” 1 %] T, FA]
SRR EE, IUESEORRT
fJoit FPGA (GRS 1O,

X I TAEF T 94 AR S kY
B ER AR, Ff TeraPHY S5

Intel® FPGA

TeraPHY Optical I/O Chiplets

Other chiplets

B8: FHRALFEAN S EAFRAME RR: AyarkRBE)
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RF Phased Arrays — Radar & 5G )
Improved Performance and System Scakability

.’ \ \"

Machine Learning & Simulation
Large-scale Modeling and Artificial Intefiigence.

\“J

Sensors, WE =
edge,

PIPES Ecosystem

cloud,
data center,
HPC & AI

Digital Sensors — Imaging
Scaling Pixel Array Size, Frame Rate, and Power

\

Computing & Data Analysis
Advanced Paraliel Systems

B9: AA AT oS RER LK RAMS (KK Gordon Keeler, DARPA, ERI Summit 2020)

/O /]Nith |y IS4 ZR 1) FPGA #2704
BAE—E T, DA A A =
FAOLFERE MCM (ILE 8), X
it MCM AR 4R & T HLEETE . 2L
FMER, HEALITAERERA
FPGA 1) ARG OGRS N R AE Y &
HERER, RATNE R ERSIES:,
RAEETIEE, 2HFE&L %
. HIOTBEHA R FETR, &
TTAT ASESE FF0 R A — AU A% 4
R —1M S, NMERE— G4,
ERMASRN, —PMHEBERN10um K
TR HRAR X6 B AH 7 AT LI 1
R, B, #ETH
— NN, EAWATTEHIANFE
AL,

P11 B Global Foundries [% 45
YK - & PEAT CMOS i il i, X
SRR FRATRY IR A B 28/ 4,
/N Fr 4 TR 2 Thit/s (1) VO 77 58,
5B VO M, L 58/ YR
FEIUH LS 1O B—/ MR

DARPA f#] PIPES %1 %) H ¥ 2 FF
RSCHAEE R, XA R A
oD, BESTERERRT 1p)/bit 1Y
15 0L IR B A VO By R T
100Tbit/s, £ FPGA Fh 25X fh ik i
GO R S m TR RE L AL
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A7 ELFN 5 [ (=] B R s 7,
SRS, SedERIAA 5G (ILE 9),
TAER AN ERE T 84
B2 imE, ERSER BB 44
I R AT 16Gbit/s/ AR VO ¥
W, XA T 512Gbit/s By,
X R W R SRR R R —
DARPA 3 H F % (AR I #6145 51 U
AV 33 T2, X TR A
T B R 8 B D bR e, R AIB,
BR—AATFR. R DRI,
HEFRATEEAL £ B MCM FEf 3 Y7
ks
A, AT ERA/NG F T
64 AN K8 18 A 1O T ik F

800 Gbps Transmitter

Ayar Luba B0 Gbps Transmitter (25 Gbpa x Bk x 4)

2Tbit/s, 4 i & 35 5 32Gbit/s, i A
TFEREIA A, ER/NT 10ns, FA]
(/N IR AT 5 7 A2 KT S
IR AR, 5 EE AR R
EfTRA R R G EM (A LA CPU,
GPU. ASIC 5 FPGA), PAEYE K ik
2 A BAEE B N B AL, RS A
R

T3 AT5 DARPA FI4F /R
BYEZ AN, FRATETE AR S HE A
() FH R Y 6 10 $oR . TE 2020 4F
7 AR RIS R R E R, Fe] e
B T —%, BndFATET %
iy WDM W] DA 2 R — A 1 e
B FIE /O Y ESR,, XU TARR R T
25Gbit/s % Ht %% Al 25Gbit/s 3% I 2§,
H BRI R Y SO AL 4 A ST 8 B 1Y)
ST T8 800Gbit/s, HEIH i Y 1
FLT 1 x 102(WLE 10), ZiAE,
REVR IR EH 4.91p)/bit,

EYE R R AN 4
THRERYE H B — AR, i DA
32Gbit/s B # FE B A7 8N i K A,
FATH B /NGES AT PASR it 2Tbit/s
A RO A 98 . TR HE
— 2K 2Thit/s [ TeraPHY /)N Fr. H
AR FATT B e 26 B F 1

TeraPHY™ chiplet test board

B10: AESAIRETY, AyarE B FiE 7 T 25Gbit/s Kt HA225Gbit/s4E ik &, K FBHO LR TN

800Gbit/s, (kik: Ayar$zi:%)
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FATHRF T RE— 4536 ) B0 B 32Thit/s
BYEEAR, R A SEEAE ELRRAY 1 AR g
H (p]) ByTh#E,

AR Z B

T I8 B B R st A A
MR aetr, BATERNHIA /NS F
AR GERR A i 1 MCM 212807
VT T MR AL, T AR
PERA TR RS, FRATTERETRAL
R 5 % 7 T B 2 B R SE B g
P R . 3ORF A DA 3 N L Y
WA, BEEMA IR, MK BA
A AEERGE AR HHT ) m RV LA
REMATIT T RIT,

fEFeRRR R, EIXPTER—
M LA T AR A
A, HOCRAET e T AR B
R, T IEAER RIS
TWZHER, NENEAFE T 5
fili, T EE BRI R, AT

Ayar Labsik £/ 7 U

Ayar 52 B = F 2020 4 12 7 Fi|
F Global Foundries (GF) [ —ft
45nm Y FIt R flE &, I ER
T HIAG L F R BB T /G fRR
FHFE. XA EE, WAL
BHe, SMERETE, oitE. BEM
AL 25 TR A5 5 R B 14 I 4 it
A Fr R GEEREY oC B AR,

i GF 1t 06 F & F Bl & #,
Anthony Yu T ijt, “Ayar 525 % 75 i
LT AERIZE B XT Global Foundries
REZE, Wk EER, HAE
ETAETERNT T —R 45 9K &
ML, A TR T B4R TR
A= INIE, BRI A DG
Fr Ry 62 VO 4 F Rt EA 72
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FER] ABURBE Z (1980, FRATIAEIE
BT, e Far5ki
) i R L R NAE 45 KB T
H, URIBERMBT - T RE,
B0 WDM %%

XA, AT LAGIE R
A~ CMOS & [/, Hor & & ot F
ORI B, AT RERS SCHF
B RAEED,

R AT ES AT BT
Feig, e kBT £ SOC il i Fi B
T MCM AR, X2H RHHESE
AWM (W GPU, CPU, W77
5 V0) EStHRAN FHTRg. XA
HER— TR, XEREHR
BARM T EM T A S—Eie R
10 242K B 7 44K £ AR H 1) DRAM 75
MILZE CMOS 3755, MCM H¥:5
FeME HOTF B A8 BT A T RE 7 B AR
Frteny T2 R MAR G, teoh, B
X TAHE 2, MCM J5 ¥k m]

LT E )z AR T LR XA
R L, SXRFHAREAT,” FEH
R, Ayar SR = R T AR K
F o P RE AL B A I o ) 3 O I
AP 32Gbit, X LEHTmERE 2D b
A AN ] 1 5% AT L PRI 55 0 T-4%
L. MATERER T hEEFT A A Gt
B, ARG R B

W =

A 2 — RS o (6140 64 4%
TALBRE ) 2 MR R R B A B /MY
SR (N 8 A 8 %t Fr ), bAEHE
o R R T A PR AR A
FATIAETT -5 5 E 1 A 1R KB
—EIHEATHYH— K TeraPHY /Nth
Ao XR—NIKEERITG, ERFES:
FFr— /NG R FATTT RE
P [A] SEAL SOC 75 5K A ES 2 37 37 1Y
U R HORHEE R ATRY AR, IF
18 2 R A ORI AN B R
FREMERY LR, BT
T NTEEE, B0, B,
iR, EF, BEALRARE
ikl S G 2

XU 52 Sk E B e
WEFEit 4R (DARPA) BEBhI. Frak
R, B/ SR A SRR T
PEEAN, AR E B e E BUE
B 7 W R

FPGA } H TeraPHY ¢ 2% I/O its F,
LA ROBR IR, 5 A
BIREHMEEEAR W EER (p)),
52 W, ayarlabs.com _EAYEIR A2,

BN EREA T — I R R —
RUNE R R, %8 2 1E GF i
BTG 0 b i E T 2ER R &
HJ, BT ayarlabs.com/starterkit ZZHY,

www.siscmag.com



W FEXAR

jd'l)i'i o=

‘

AR SEZI B

BERAT R, ARG A FHAE R
TRTFAAERE, Ho— A B
SRR R BT R AR AR,
A4 BT R AR PR T v AR Al

R

ﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁ%mﬁ%ﬁ%
Al

N
e N —URR R K

W el B0 pas

Ko AT RE ST R TN —ARER R i — BRNRE SRS e
" e 51 (PR EHABE  2MTEEE 4PR,
Tk, ZMERMEL T RN T B BESEHOPR 2T R E

BEICRIEAEAR . EH A T R R Ty
%, BNFEET BT ZME
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M LTELRZ —RAERARHEIRET, FEAW
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PAEA A L.

TECZEARE Y, TEAE E LR B2 R e
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y |l e

TR RSB, AR T2 R E K AEAE
o RIERCZIRHERL SRS PER. & RPN
LN GMIKERE (LER),

SRR AR AR MU /N, B BRI R

5 AT R AR HIRE T E .,
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P, #AEP A SREERRE N E DS 2
B—RIENMZEEA “RLSITERR", N T HiFHhE
FRIXFI R AR, FATE ST T2 e TR,

CAREZIIBE i I B

BT EEMRGYEREELSL, 4 BE OO 2
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CAR MIEHAET, RFERE T LR IR
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