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PERFORMANCE IN NANOSPACE
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Advanced Dicing Technologies Ltd

(##RADT), ER—FRKUBIH
BREAR, tR=EXFESENA
WEREBZ—, 20194, AR
BARL, BEFETHRENMETH
M IRADTHI100% R e, SEist
B FIESE (M) ARAE (#F
ADT ) #E4,

ADT 82302—AEHE. SIEE.
S ERE . 3 F R S B WU (3T =)
28IV, RATEITHERT
Ak 128, Bl & =S EHmiE
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82302 B A F S FE~ LI, ITHEIMNESE BakEs
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FiHHBFEE (M) BRAT ADT

www.adt—co.cn
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Park NX-Hybrid WLI F

F 200mmZE 300mm & =k
M £ 8 zh T *
AFM-WLI 22l NEE —K
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e 2 =

Park NX-Hybrid WLI 2
BEURE—IHNEAR
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ot FE 45 h F0 oh 1E R AR o
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* RAESZERMIER, SHYIZIRESASTHR
o AZAXMETHINEE, TANETFEENET, #HELES
s SHEMRKMNAL, RERMVE

B KEESHESREBRAE WWW.SZHSET.COM
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AE#EMZ (AZE>1p m/min, Pyrex>0.8u m/min) ,

BRHESEAR (FM) BRAE

www.ulvac-suzhou.com
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R AR R 5 BE 77 18 Y FEAR T4 o

3. SRR
MEHE [NEXIV AutoMeasure | FTiE ATEFER, BIERK
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REI xS
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22 1) b (R R U I CPU A% (]
1P BRER) AT IR B B
FEfF, DA AR 12 RE RS 1 BOE
SNy . RZ, FHATHRE T
BT gk /R I AR AR () 1 k),
b 5 {8 D 7R R 2 ) o TR OR B

GPU f1 TPU, iX 4& GPU il TPU 4#
SEREE D BCR IS N T R, AT
IEE T 3D EUEFINLER 5 > FE S T
EfiEk, &K, RANELT—ALAH
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Traditional Moore's Law Scaling Hits Limits

Microprocessor Trends

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

= Single-threaded processor performance has plateaued despite increases in cores and transistors

EUVKT, SUEELIM

[« et EUV %2'] :&* 2 @J 5’5 ) ﬁff

" TRAE M B BT BB /NG R A5 R A
Wiring Transistors On a Chip

= Application accelerator performance continues to scale with cores and transistors

TS RZFNRIET, BRI
HEAE T QAR S A R T
B LRSS AR SE, TE 2000

Interconnects

= Make connections laterally

QE4JC %ﬂ/ﬁﬁ E‘Jéﬂ{%ﬁigﬁ Eﬂ"ﬁ s gﬁ/J\ 0] and vertically
o " e N Lines + Vias = Over 15 metal layers
HH M:%?Ezj] TSR (Power) TR B N Al TR S = 4-5 layers at minimum pitch

P . ’ < e
fig (Performance) FNHFRE A< (Area- % -
cost) Bl PPAC y[al B ifitt, Bt A5
A DASR i % CPU RGBT, DA
I A R N AR PR RE,  [R]
REFA R AR, OB
P 2 e B R O R B HE
) B R PR, PR TR R T,

= Smallest widths ~14nm

= Connect transistors to
interconnects

= One or two metal layers
= Smallest widths ~12nm

‘ Via contacts.
1 Trench contacts

Gate
Fin

B

Ye# . Kevin Moraes, & A4 8] F F4k F b3 = S fe w48 &) 54
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Creating Transistor Contacts

Top View

Fabrication requires:

= Barrier layer fo
protect transistor

= Seed layer to
facilitate fill

Side View

= Metal fill to
conduct current

== ©

Barrier and seed layers reduce space
available for metal contact wire

A3

Creating Interconnects Between Transistors

Fabrication requires:
= Barrier to block
copper diffusion

= Liner to improve
copper adhesion

Barrier
on Cu * Seed layer for
copper growth
= Copper fill to
complete wire

Barrier layers increase via resistance, cause
RC delays, waste power

AR

Limitations of Frontside Power Distribution Network Architecture

Power Delivery Losses (voltage drop)

= Power delivery network

CMCS, Jop, metal design margin permits
Mz MiZ3eVia
. 10% IR drop
Mz MIZevi2
mn [ Brar
o B P | = Large IR drop from
8
S o
Voragesourcs  CMOS dis Y L. 4 12+ metal levels due
\ ue [ Peee | T to resistance
Wl Ry | S
.F:\:L.:qw.wtr:.' atel Me ] Puswvs i
| o xo Ko o o X s :wvs = Excessive IR drop
: M . P
e @ e (~50%) creates reliability
e Y e issues
CMOS transistor
B4 L= et

AR T BE . (HIX L MOl i
W B 1 Bk k. 7E [ P AL 1F S
(IEDM 2019) #1814 2y “Z )RR -
EUVR T, BAEEAD? 7 B R
Wiz b, fTleE R XA SRR
THEEAL, BRI, &
SN T 22 N A BTHEEI LAk
i, AT R B AR T SR04 IEAE
P FAAT B B L A B S
B, WA T XA
et S ELBE PR AL TRy i A
/N, AR — 25 []
B SR SR LR LG,
FrH RS, RERUITEAR.
Hk, %igds L TR
¥ 2% ) B o —— X 2 — P T BOR B
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Limitations of Frontside Power Distribution Network Architecture

Cell Area Scaling Challenge

Power rail

Signal line:
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Frontside power rail
CD ~3x min CD

] Signal line
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Removing frontside
power rail enables
cell area scaling
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PPACt Benefit of Backside Power Distribution Network Inflection

Frontside Scheme

Power feliuary

Power and
signal lines

Power rail

- Transistor
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Power delivery

Key changes
= Separation of power and signal lines
= Power delivery from backside of the wafer
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Hybrid Bonding for High-Density Chip-to-Chip Interconnects

Hybrid bonding

£
5 2

Dielectric materials and copper pads fuse

Multiple hybrid bonding options

A8

Approaches

Wafer-to-wafer Die-to-wafer

- @ <&

= Enables >10,000 connections per mm?
= Requires precision in processing and alignment

= SoC performance can be reconstituted and
expanded with hybrid bonded chiplets
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Quest for Performance is Making Packages Larger

Package processing must go bigger...

Silicon wafer Panel

55 B TT T R I FL IR AT DAGE 2 5
7 AR A [R] 1Y 06 0 18] BE N 5% 22 1 48
30%——HH 24 TAEAH R 620 B BT
Wit EUV A5,

RIEA TSR, 0 i 5 EAE
PR = PR F] B TG e, A
IR EAE AU, — S R TR
Gy, T S A AR v AT DA
KPR FEH KT

S R IRAE )T RIR SN HE S PPACE

W A i R I R 2 B R O
K, T GERARE S, SRR
ARSI, R T CLEERET.
BRI ARPAR, BT BT
PATE 22 [ Hp R K e PR fE PC A
Wiz g5 gt B, B R R RE AR OS5 #%
B, K, Mg, GPUH % PC
R BB R A R A
THRE Y T BE A A A KR

XiH

B9

= Multiple chiplets in a package
= Package areas as large as 10,000mm?
= Round wafers have poor area efficiency

Panels enable greater number of
larger packages
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