@—}/} e AE — T s THHCP J?\i‘a TR = g A
(TIA/TITA # 3% % 5 - &)
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Recap % - f chd & 13 4
e Whatis AI? What is Life?

e 7 5 8 (Transistor) : ¥ 14 * T 31 (signal) 2 # (active) $2 4] F B
B
;R

ep B8 3 B R B ezt g ;fjrf“'—”%:r?gi?,fl”ﬁ/\‘rﬁa?%

(manual switch) (active switch)

@
S

L g (drain)

JR i (source)
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#:m % (Contents of Lecture)
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A
Y

=
T30
3

7 Eﬁ: }5# ‘[ ‘kﬁid%?ﬁﬁ.’f\? U'Fé}%.ngﬁ’—?\'AI%B}f_

e

$agk: Tt EE Al g A kP o RE 2R 0

t"é."%% . ‘flg‘ N ,—‘ ,%’\7& N l%v'
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& B A FH B VI LA, 2 FF T B R

R R T R S R B - R ARE AR - Rk

g8

2?Eﬁ‘%%§"#a'ﬁ" %Eﬁ%g‘@%—f;}%@ﬂg\,é‘aaalﬁ]i Eﬁli%]’,fi%{}ifé.é]
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& & gk AR VTS A B gl s (B /112 7 )
7 >k B 7 (photolithography)

HFR= R

d-bo/a 7. ’éé’;%'J
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O & R A AR VI Rk s (3000 f8/4%] 7 ) infh R 2

o k& B fE47 & (wavelength and resolution)
R=A/(2NA)
NA=nsin 6
0.3 <nsin 0 < 1.4 (for most optical system)
05A<R<I1S5A
R =f%47 &
A= 3 ok g L
NA =& * 48 7 ch#ciz 5L f$ (numerical aperture of the
lenses) » 7% & & & Jufc § ke 4
O=14: 4" 0ch khi B
n=1i FI7 5 X (refractive index of medium)

bt k£ AT R B R 5 kK
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B T2 (Moore’s Law) @ sk it £ e 2554

LER A X AR * gl k% ek JRE S B ehw LSk (white light) ~ % ¢F Sk
(G-line/I-line) ~ #=¥% *t £ (DUV) » — & F|IR e % *h 5k (EUV) o

White light G-line [-line 1D]SAY 1D]SAY EUV
kel £ 780nm~400nm 436nm  365nm  248nm  193nm 13.5nm
Hg lamp Hg lamp Hglamp KrF laser ArF laser CO, laser
780 nm 400nm  300nm 200 nm 100 nm
E?p _E 0.8um  0.5um 025 um 0.13um 65nm  32nm 14nm
1.5 um Ium  0.6pm 0.35um 0.18um 90nm  45nm  22nm 10nm Snm
I N N N e
1982 1987 1991 1995 1999 2003 2007 2011 2017 2020

1989 1993 1997 2001 2005 2009 2014 2018
iCometrue 03/28/2026 TIA/TITARHL e



+ HE20H Y (1.67#) HFHMTEP T LS §OT HMED § 0B
f s

40 z 5 >28 7 4 >20 7 4 >14 2 5 >10 2 5
TRk —— SEF —— 3FF —— 244
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BEUVE 2 =& 7 2% e & e017& & & (2001-2017) > & #
DHH T kR IR 5 A #1932 F L £ chDUV

WO H T A K FEa g o

TSMC# ZE & * t&% ¢t & (EUV) 2= £ A7

iCometrue 03/28/2026 TIA/TITA RH% i
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TSMC = 7 b B 3k & chde 72 45 £ ()

1932 +f chiE % ¢b & (DUV) 44k i * % T2 3 chpjir s 2L9

I. 4p = # & & (phase-shift mask)
GEE bho- REBE P A4 T HBIALFL > %
%t iz R o

binary mask phase-shift mask
mask | .éc. -t

phase of light wave
on mask +1 80°

light wave on wafer _/ 2N\ Q N\ -180°

light intensity on wafer

ey Oy

https://en.wikipedia.org/wiki/Phase-shift mask
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TSMC = 74 ¥ 8 k 4 e 32 4% * 2 (11)

193% 3k eiE ¥ ok & (DUV) 4o AL * 3% T2 5f ehgpis s 212

I1. & ;9 & (immersion lithography)
AAF BTN ML Bt - Kok MERAE BB 1H
L Rt R -
A,=A,/n=193nm/1.44 =134 nm
hyy= K30k ¥ E
do= %32 F Pk &

n=-Kk 7 378 % (refractive index in
water > 1.44)
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TSMC = 74 Bt 3k b e 32 45 +2 (110)

1932 3 chig ¢k % (DUV) 4oir A i * 3¢ 72 3 ch jiese 219

II. % € & (multiple exposure)
LAY A kAW T A ARRE S 0 LAY -
VI EAFSHIR WP R R OsE

—— %I

- %
\\\\\\

P 2

5 NN

\\\\\\. — %\\\\_
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TSMC % 3t 32017 # 10 2 ¥ %42 % %5 Intel
« TSMC=# {]* 193%  chjE¥ ¢t £ (DUV) HAE A 103 4 2 73

—

FH S LA W“ﬁu%ﬁﬁf¢@ 22Er i i IR T
‘b (EUV) = 277 K 2 57 F

* Intel* 193z } awF% ¢tk (DUV) € A10% F 2 "gf]rafs » 218
Lg o B ERHH AR -
Intel CEO Pat Gelsinger :
When Intel initially designed 7 nanometers, EUV was still a nascent technology so
we developed our process to limit the use of EUV. But this also increased the
process complexity. As EUV then matured and became more reliable, we
experienced the domino effects (# %% 3</&) of our 10-nanometer delay which
pushed out 7-nanometers and ultimately put us on the wrong side of the EUV

maturity curve.

https://www.nextplatform.com/2021/03/24/the-once-the-future-and-the-fabulous-intel/
iCometrue 03/28/2026 TIA/TITA RH% i s



2 E‘ -~ N
AN
S Q&c’ S
‘ Vv ¢ @W Q‘}t’ : > \QQ vev
v & Q‘D&&Qﬂ S I<§$C§ @X o
.Q.& I~ v \’,& > > o> N N
101 — N SHOR Fe P FI 8
FFLEFE IFs S FfFd o7
. F & “‘;& NS S P LTS o
10'9 — /\&\ /\& S SO @ > x‘& A |\’ 4
é\‘b & & 4 \"‘\\ o o TN 40\
10° N > 7SS S
= @\Q@@‘D ° o Arg)o &Q) : 6
iy 108 & oQ ¢ & “&& |
E'BEI Q& &\Q@ ° ® '\Q$©G" I
o & ® '
’EEZ 107 — chsb \Q’ x’\x I
:@’9: oo‘o go \?\@ . ® oi @Q :
N\ > 1
: F &Y eSS .
T S0 ¢ Sy O Intel | TSMC
> > Q = 3 2 h— - 3 4 h—
10° o @Qz) x’»\@o@%\ BN O RN 9
& < I
< 3 >4 >
10% 0.8um  0.5um 025um 0.13um 65nm  32nm 14nm 7nm
1.5um lum  0.6pum 0.35um O0.18um 90nm  45nm  22nm 10nm  Snm
[N N N O O N R N AN W
ﬁgj’ﬁ;‘ ”’Lﬁi 1982 1987 1991 1995 1999 2003 2007 2011 2017 2020
1989 1993 1997 2001 2005 2009 2014 2018

iCometrue 03/28/2026 TIA/TITARH% e

15



54 1 ~I58 % 1 nEUVHR 45

EUV Source - Principle of operation 1. CO, % sk £ (A=10.65c:F)
Droplet
Generator

-, Vessel Scanner 2. % Cozg’ ET;%?{[E’ ,f;ﬁ—' (ﬁ- f/'/j Fgf:x $-
P i HEHA R ME R FWES TR
>
Eg (Laser Produced Plasma, LPP) -
- metrology for -
3 le‘t’ 3. PRERBES x 1058 (30eV) > H i
=3 alignmen
83 g__,,%f%?{ﬁg'}ﬁl—a- » A F 5 "71%“% T e
-

Scamnr pedesa % LR (Sn'® - Sn)

Source Pedestal

Fab Floor

CO2 system

f?’ré‘.EUVo

https://iopscience.iop.org/article/10.1088/1361-6595/ab3302/pdf
https://semiengineering.com/why-euv-is-so-difficult

Power Amplifiers PP&MP Seed unit

Sub-fab Floor

A2 'i?%ﬁ;’ﬁ%ﬂ‘%( ) FEFHOLERS A LEUVE- o
# 5 52503 ek bﬁ’ﬁﬂ%J%lZSMWm *’(@# F0.02%); 1 iF- %

2
[
q} iCometrue 03/28/2026 TIA/TITA BHY SmiE 16



https://technews.tw/2021/02/15/euv-mass-production-of-lithography-technology/
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https://ccc.technews.tw/

B 199232 F 15 5 T Al £ R

PR ] F’B’? 1995 & >
2 FF /zf—”;:}/* wI2BBE L o BEPREET &

2\
2\

PSR (SMIC) sht g EAF T » X3 EUV » » @2 115z F

B L
pp 1 °

-

b EP PHRe CEUVEEREE T HEE ;7 ° FR £
$E o

F_k
w5
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N

B LEUVg_,ﬁ é{gﬁmﬁf{%? [EER E%Q’?"@ﬁ, A (ASML) B

5CO,3 o 4 503 F 460 B R 2 > d 46® TRUMPF =7 B % %3 -

CO,% 5tk hd 2 W CYMER 2 7@ B % » CYMER #2012# 4%
ASML 5 B -

CO,5 5k & 455 d 1, ® ZEISS B # Wi -

https://www.nextplatform.com/2021/03/24/the-once-the-future-and-the-fabulous-intel/
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T AR AL A AT PR E R DI A B A B

1. EUV Machine * CO, § 53 = i 8 B £1e048 7 jfi BB A EfHF R ORIEE TR E A
EUV » = ﬁ%lt"lEUV 9]0/5?! :

2. 2021#9°* 4= » MIT“Commonwealth Fusion Systems (CFS) + 4 3 » 77 3 %f % LRI E o

\—"/J 7

* % i P Bk K (neutral particle beam) & % #f T 2 Mk (microwave) ] %3 & B P Bow A
4 3 (1.0x10% °C) ® # e17 (deuterium) /% (tritium) /% + 7T & (7 fra ;"Kq.\; T %) F
Pt B3 2 A 3R (1><108 C)sHenzy /a /3 + 7 JJ% g ij'\% z it 9 }?&Jﬁ m:;‘]@?—-’ ®hm A
’4#@&};@ %J:".E gy B oo A BHE n%fﬁ;éﬁﬁfﬁ&m" N B E mﬁﬁt
(Magnetic Confinement Fusion, MCF) > “rTokamak * &g °

3. 2022 & 12" 4= » % F®4r ' Lawrence Livermore M 2 F % % % — =x & 24 #i5 1 50 & = 30 i

» it B
P e F o B Jffﬁ]rk EF it qug 125 gk & (Inertial Confinement Fusion, ICFS F1 #
19207 5 £ BB bl T8 P RIR + pR A2 FE (15X 10°°C) § Boins /i /25 Lo - B
SRR & P ed BRE c i £ o p E\ﬁ?VEUVEE%%}ﬁ“ PEHEREAL BEBRY

a0 JT% e f T2 AR ) o

a@— 3F A i3 X ]‘%EUVQ‘ o g A 5 £ I/EUV machine #£F ;? 4 S T
b

Z B A i3 R B E\lﬁﬁﬁg,ﬁﬁﬂggf’\;ﬁ,m B OBE A 1% LR BAR
&\Em? 7 o

2
r' -
L

*%
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TR0 LA H B S 2 %‘i‘ﬁﬂ%/% o T
AHAE > F 12 PERF G
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LR REEY AR T ARM - 3Ny

BT RA DA Y R R E AR ABAENE Y DI3FF B
1987 2007
CRTED #7 % iPhone 1
BRaE E A
1959 1976 1998 2024
MOSFET 7 % FINFET Open-Al Chat GPT
g P B AR g

1940 1950 1960 1970 1980 1990 2000 2010 2020

B

1947 1968 1985 2000 2020
T &n 8 Intel = = Hedci® CDMA i, % Apple A14
vy Qualcomm NVIDIA A100
1958 1990 i de FAZER BT o
AT B P e B2 A B R P

(Jack Kilby and Bob NOYC&)ometrue o03/28/2026 TIAmITA Riiszas
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Ny g T AEM: A 2007# ¥ % iPhone 1 (Project Purple)

« TG E A 52007 R F - LA
£ £ ¥%iPhonef* £ PF » A R o g 3| 2
ERT S BERIE R 4 4 Byt

# 48 o S & 3RAMD CEO Lisa SU BT e
A BEBRTOE AR G £ CoWoS Rl

PP FE T oo

* iPhonezz % 7 A Fgend F 3 ;N (hfestyle) >3
1Phone 1 A< < 2007F Mmenip A 7 PR H g
A FEE 1 173 =\ " o
https://en.wikipedia.org/wiki/IPh ®F ZEAS + (Worklng Style)
one (1st generation)
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% 3+ & 4| Design Patent: iPhone
R A D E iy — B Reed ~ B P 2

Filing Date: Filing Date: Filing Date:
1/5/2007 1/5/2007 1/5/2007

D580,387 D3558,758 D3558,756
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(DEAS ) # -

v

"

2007 % #7 & iPhone 1

\)

B % 3% F Bi%4 | Division of Engineering and Applied Sciences |

" School of Engineering and Applied Sciences ;| (SEAS) - ¥ i

CEREE S BT BIEAHAMIT B R URE PRSI R

¥tz o 3 3]2007E pg Box B A R E MR PR SRR R - 5

Fiedit Ak gtk o4 3B2007E70E g A 20 1 FEe -

iCometrue 03/28/2026 TIA/TITA RH% i 25


簡報者備註
簡報註解
出m(疑似少了主詞)


2}
B

jas]

 TSMC: Taiwan Semiconductor Manufacturing Company
r’/g-f%%igﬂﬂaﬁ'iﬁile \9)§ R @

i oA | TSMCB~ 2% > 533 7 o 42 Wig i < 54 §3=
(Made In Taiwan, MIT ) %%t f & H 58 4] i3 238 Intel » = 5
AR P o X 25 IR RA L o

https://www.cw.com.tw/article/5034316
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S TR sl N R BT B
el ) A Fargh  EELA

B0 SR R '/4\%5 B33 MBI o P g e kT A 1 [ Rt 0 BN TR wrg dhad
TEEIERS S o 7f s R g PR A Tl A R B 0 TR AR5
gﬁgwiiﬂgmg» ﬂﬂm Fo o MR OEFHS A IS > VRIATEFHAEZTFL L - IF
AE b SHET B2020E S5 2T EhANLEMAP 0 L X5 SRAERM L o

b b wAEE PR Y 0 A AL REF AR T o (GRS R L P A N 1 N EASPE > DM P
3 PR E s IDM PEAETHE FHNPEYL G SRT R PEA 0 A FER R
AIRAAIFFERAFHI o FRL LA > A EAE frﬂé_e\ e =0 I AR o Leﬁ-mlDM’\? 5§

B E R i;f”i\pi‘ PRI P s ERL OSSNy RFEINFE EAMD 0 P A eFujitsu ~ NEC ~
Hitachi ~ Toshiba - Mltsublshi »MatsushitaZ IDN2 @ o ¥ *b - BH-B p|E % T «3’—@»/5#51’ oo [F] Rede & = &
(fabless IC company) ‘42 » i)4-Broadcom ~ Qualcomm ~ Marvell & 374 & @ o i@ £ > A p 2 4
W R~ R P S B o

19125 FHFRXFINTPFIHIMDIRIME S FR2LAAEE o CHTFH e DRAMZRFP 27 - 24 5 » F
L R AN L s CeE G5 ! A e, e TR
R O FERY e A S HFLH AP s & A 22 F (Integrated Device
Manufacturer > IDM) i%&4% ¥ m&?@i ER o

1996 + GEC Plessey Operatlon VP John Hambridge & i %t i#Swindon— %% W& F% 2t/ » § #- 4
R ﬁ;,z-*r: j\ 7f # At
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. -
SHRTRLETEF &

X0 RFTELARERNENFRGE®Doug Chance 3T+ LA A E A > %R F F & R
BEEIR B RERHE MR PRER A A FFFEHFE DG > Te R
iéé?—%ﬁﬁ.2@9wfﬁﬁmﬁﬁo%ﬁ$igﬁﬁgiﬁﬁé’?{?ﬁn%
87 - T ngﬁﬁﬂ’%%H@AL»A§HM%1%%&’ﬂaﬁ@xa
I—S‘[llpldJ ; ’él-.'/"“m‘ﬁgﬁi J" E_— [IE3 |_un\)VlseJ m,i_”’io %Eg{%;gﬁq#%@

S SRS Y
5‘“# AW LRT o BAIFNRZEFIREE R cKREEFR Ao s ot T
P A B P o B AR FNissanihikw g o L F X &

\

ALK o B %Jﬁ$ﬁ?;_’3ﬁ%%¥151?*%§&ﬁ>%ﬁﬂa—f{”
AP OHRTEABFOOP?YV - BE RETE A ji?A.»hj\ﬁ—u?;Fm % 35

Karen F* i\ AHARTEFTER B ES F‘:“%Q’ AR PWEFETERETEGHE ii&l e
Mg R R RE G & TR - ﬁ] — & (layer by layer) & 3% 4| i
(stripping cocoons) 2 {32 f347H ¥ E I § & (1ns1ght) ;jf NFEDNEFEEREERE OE PR

EFT LB NBRE LG SR L G RE o A a0 A2 Fo R B &
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Karen?;,.ﬁliMS (AehE =2 L3 %a_) ERBiX€ ®% cnk > 5\5&#?74.”)3 %gﬁ;ﬁi?;&%ﬁﬂ
¥ 1 e i St F“}rﬁia—i\ %k pF o Karenzids 33 o MSde % £ % 4 pr > 7 iy 57
T L FE I ) FGE AT NG Al P Aok A fTT o

C g
o

é‘L

A%

"
\:-\

o

\:4

3

\+ ;‘Q

F% 30ﬁﬁ%—éj €'kﬁﬁ :

GA RS P A2 ARPFROPFRETFEFAERBLDETFL & RE§ Pw
A TAEFE T H> A RFEApE PP PR FTE Rdckp e AHp FEEL P
AeD PR F Eo e o TR BEEAX LR ?  AFE2dafpldF
ok pe ¥ 1 S BAKDEEE 2T E A2 PEmAEHER 0 o EEDR
EFRIELEIFANLITIELRK o
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EHERZ B EER - R I

] LI €3
W & (CI;mnel) (channel) (channel)
2 o (gate) T SE3° R R \._
= (GAA) Pa| % & 4
(channel) s (PMOS)
— = N2 T Sk
— = (NMOS)
—
7 5 4
T oo T e 3 T e FENAFIET HE A
(Planar FET) (FinFET) (CV:NAY

https://www.inrevium.com/pickup/cfet/
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https://www.inrevium.com/pickup/cfet/

Micron G8 NAND 2 Terabytes
Yo 232 K
s RAPE P B e b e i 5232k

(@100 3o fp P-FP e R w2 » — - PP
RS P B EA2E100Y == (10 Tb) &7

== e ————— T ——

) ml = e - S Y sse = S =s=—==—S==="

g o (F UG 1E § A400F ¥ > 3 h3 48) I
A E] & A . =71 = J %%%g
e M AT LM BT DB A (density) » ¥ % ==
."‘"u-z'__.

I

(reliability) > % 3§ P~i# & (read access time) i

=

o

4.

r
—
e
-
v
-
-
-
-

n A
B S et

iy

F3D % AE. ¢
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Nvdia GB200 #} 2%

* 23%F B200 GPU & %
8 HBM3e #i dp
* 9%g Silicon Bridge

I IXIIXIXIIIII
| ] ]

https://anastasiintech.substack.com/p/whats-happening- A

with-nvidia-blackwell
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https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell
https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell
https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell
https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell
https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell
https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell
https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell
https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell
https://anastasiintech.substack.com/p/whats-happening-with-nvidia-blackwell

T ,%I ¥r e IA L "
B P & * (the Tyranny of Number!)

Nvdia GB200

I . .
HBM Module - tHBM Module
L

- 1% B200 GPU & ¥ 2 1,040 7% % 7
BB ’Ej%'_ ° .
— i B200 GPUg 7 4% 1,000% - HBM Module; & " |HBM Module
# 3 B200 GPU fe #% 4% HBM3e
da dp o Si Bridge
% BHBM3t &rd 8 & % ¢ DRAM |
S (8-Hi) &= » @2-24GB o HBM Module,
= 4 B200 GPU fr1 i3 HBM3e 3 cPU
fr2 B3 102415 £ fhig A5 i o :
2¥E B200 GPU 4-8 i# HBM3e & 4 HBM Module
2 5 819215 £ i s i o

|
IHBM Module

abpug 1S
abpug s

F

|
1 HBM Module

abpug!
abpug1s
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簡報者備註
簡報註解
m


4o (248 P & # (the Tyranny of Number!)

B A BGEE oA I E R 0 B K T iR - B Y foin

MR PR ffrr RFFA Y B 4 1 E % ffoiiv & 2 (Al architecture and algorithm) F% -
Bl A Pefid (F o

R iEk > A2 8 R BRI F TG

1A E
Era ,+<J—_r E;J—/\n“"i[— j‘*fr%T?g”%mF"i@» ,:{,;Fﬁﬂ;

2 *#’ff’/fﬁ-ﬁ 2R fRANGERE (T o 4 ij"}u
#BE‘I;? %‘3 3 'f‘—" X /H °

2019& 107 » 2\ g23ed @ < B iR 18 5 P2 Monica Colaiacovo ¥4 # %? 2 fx Longwood T n’?%
Phpa BR ﬁ""ﬁ TRETE Colalacovo PR T4 P DR P BT BR SRR TR T o AT de 3R
HEEEMG STk K L E MG AR RS e TR E ok g A5
.Qﬂ, j}aa _‘_# /,, _l_ ; ﬁj—r\}: —‘:;,L a3y 7:,] ;? _i 7 ﬁm A p“‘ ' ;? 'ft”g\"ﬁ' o 7 ﬁ;’B ;J— A n“‘ rﬁ’? 1:(,
A E ﬁuﬁfjﬁga’aA VaRER Z IS A TS AR BT 2 > 4 T ORI E A 1 EE B B F L o

)

2021# & & > % F £]3%4A 48 (95, (Zuckerberg) & v X B = 7 [ g ARE L1 FEFT I
(the Kempner Institute for the Study of Natural and Artificial Intelligence) » # 5 A #f o8 = (human
and machine) enx F A A RIZ > P FFAFT = & it ap RFEFAIFEZLFEGFTES 2t o
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Pa vs Al

Arg VB R 8 T AR

i

¢ 5 7 (Neural) - ‘i oo 2 Telodendria ) et

35‘37 X (Axon) - & £ B & w( '
#+% (Dendrites ) —& £ 4 V| ] | />/ |
% f# (Synapse) —ii 3 2k RHERuS \ ] |

h & (AXOn HiHOCk) | ( % ..-‘:  fijolr:hinock ) Synaptic terminals

Tl

Cell body

M A ehgh B (Axon S —

Golgi apparatus

HﬂlOCk) g BIE- f:f f&'[ /?‘J—,"f'? j’iﬁbj Endoplasmic 4
. ;L' ,:;5 (> %9\ ‘L %Et T‘IJ_— TE‘ ;}é}_‘ reticulum ~ p
’F‘im%‘?’% 'QLL <7]1]€‘?; ]33 I/E'L Mitochondrion \\ ™ Dendrite B2
> AY ;DJI’: g Eﬁﬁgﬁa - /, %Dendritic branches
f@:%“«’:m R HG B ‘

¥ = (Action Potential) -
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iCometrue 8484 7 Logic Drive ®
®pL A Pl s ¥ 4 (Plasticity) 2 %5 & |4 (Integrality)

] i %
=~ 7 &1l Interconnz:t (£ /52N Synapse Dendrites
US Pat. 10,36, . R HER g IS
Filed 12/142017 ey b X
ENE R & o i

Logic Block (LB)
(B8~ 5i.)

Neuron#?! & =

Programmable Switch

A& A anih e (Axon
Hillock) g A f‘? 1 e o ’FF'J
P&l; =h ff, 4 fL 7:, . 'B‘ ;Fl.
e h B (%wr» E ©) A

j*gﬂﬂlmﬁsf“ B = &

e fh B TR Fig. 23A

(Actlon Potential) o
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LK é] Prefrontal Cortex
iﬁ =¥+ (CPU)
3 EE*: 2z 1% (Cash SRAM)

#F /5 ¥4 Thalamus
= 8 ¢ ,.:%%:LL (HBM)

| = ANIN

= " pl é] Cerebtral Cortex
=& (SSD)

iﬁ EE & Hippocampus
R~ R
EaRA2 D W (Memory
Control Chip)

,r‘%a

Prefrontal
Cortex

R AR

Prefrontal
cortex

r‘

\

Meocortex

Cerebral
Cortex

\

Ihl

Thalamus
BB Py

Cdeebellum;

Hippocampus
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https://qbi.ug.edu.au/brain/brain-anatomy/forebrain
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Silicon
Interposer

GPU connects to HBMs through
Silicon Interposer

C )

BGA substrate
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# #f(Silicon Bridge) f#i-#c P & # ok 4L

GPU connects to HBMs through
Silicon Bridge embedded in Molding Compound

Molding
Compound

Cu post Cu post

Molding

Compound

# #f(Silicon Bridge)# #-10241% 3 % & £ il & o i £GPU S * feHBM3i
%’ ﬁ*/i‘ﬁig f" 4 et
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A TRR A b AR s gD

GPU connects to HBMs through
Glass Interposer

Glass
substrate

TGV TGV
connector connector

Glass
substrate

Polymer
);\:
Turning 90° & -t P,r\am

- OUT-OF-Box Idea:
& iﬁﬂﬁe = £-8 433837 3¢ (Through Via)

‘\\

~—
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&l i* TGV Connector =,+ %

Fig. 1: Processes Flow for Fabricating TGV Connectors

1. Vacuum laminating the 2. Making the 1% metal layer 3. Vacuum laminating the
1%t dielectric film and (sputter, photo, plating and 21 dielectric film and
etching processes). curing. (same as Step 1).

metal line
lectric layer I —
glass substrate

4. Making 224 metal 5. Vacuum laminating the 6. Sigulating to form TGV
layer (same as Step 2). 3rd dielectric film and top Connectors.
glass substrate and curing.

+— glass substrate —
} dielectric layer <
<+— glass substrate —
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Turning 90° i T k4 F A s 2 £ o

length

‘——p

widV

thickness

y
b

90° rotation f\

OUT-OF-Box Idea:

TGV Connector

Cross section cross section

AA BB’

<«— glass substrate —

.. : -
<« dielectric layer <»
g “h

<— glass substrate —

metal line

Y '
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%47 33 Hid 3¢ Micro-Crack =R 42
T g BB By &Y

Processes Flow for Fabricating Glass Core with
Embedded TGV Connectors

1. Prepare a glass substrate. 4. fill the gaps with polymer.

1 111 e

2. Make big holes on the glass substrate. { 5. Grind the front side of the glass substrate to remove the

excess TGV Connectors and expose the TGVs.
big holes

3. Attach the glass substrate to a temporary carrier. {  6.Remove the temporary substrate, then grind the back
Rotate the TGV Connector by 90° and insert into the | side of the glass substrate to expose the TG Vs, thereby
corresponding holes by pick-and-place process. forming the glass core with embedded TGV Connectors.

90° rotation
TGV Connectors

="— [
} ||||ii [ 1 01— o
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Client/Edge Solution: 7% $8 5% Apple Watch

¥ AL B P E S > AFER A Y > AF AR e T A
/ﬁ%i* ;
ﬂfﬁ%m%}}?“ ﬂ—\jz—/ﬁ P *‘ﬁ%ﬁfé}#{t—l_—]_*éxfl y 4% .’%ﬁ:g {ELL'&;LEE 4

pATE b daT g hELE o

o b“a‘n e _GR e GPU PoRBFVHOEGRAF 3 F A SoC BiES T o
LPDDR DRAM :z %8 & © ~ NAND Flash e g f8 & 5 ~ R Pl B e ficta fp = -

B o

Apple 7 £ % ¥ (Apple Watch, Apple Glasses, Apple AirPOD) #= SoC:4& 5

_'

LPDDR DRAM :zjg %8 & 5 ~ NAND Flash s @ f8 5 7 3 fpict - BaItE > 27

PAAE AP - 1 add DREA P ik e B 7
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Client/Edge Solution: Apple Watch 4

* A system in package in which a memory multi-chip package is stacked above a fan-out package (InFO package) that

contains a computing chip.
* The memory multi-chip package comprises flash IC chip and DRAM IC chip.

2"d sealing layer VM IC chip NVM IC chip .
(DRAM Memory Die) (Flash Memory Die) | 2" chip package
(Memory chip package)

2" interconnection

scheme 1 \ nd

15t sealing layer - o mEEl Sl

(Molding compound) : :
a semiconductor IC chip i [T T

metal via (TIV) (Application Processor die) ™ (InFO chip package)

15t interconnection {
scheme (RDLs)

15t metal bump
(solder ball)

gold Elements disclosed in iCometrue’s patent
white Elements disclosed in public information

YSTEMPlus
L OMNSUILTING

o z Memory chip

Mamary O package
| Application Processor Die | TIV (Cu .pillar)

= N B e e m R InFO chip package
IR _ v r—— Molding
compound

_ solder ball
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iCometrue 8 4E# - Logic Drive ®

Flashze |5 %8 & ¥
DRAM:z R 48 &6 &
iS5

BGA £+

R KK K%
=§.§.1.§.§.1.§.§

=a.§.X.X.X.X.§.E

300

Fﬁ.i.‘xnznxnznznm

325

Fig. 24J
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G B A1 EE (Almachine) € 7 " BB & T4
( " Machinality | ) =& ?

* humanityf- " Machinality | e % & i A-rt ?
— & 3 &K 7% (master-slave) ®§ 7 B & % 7 B T2 (parallel) * 7
— qu”b (harmony) =% 7 % & X (conflict) =2 7

— 4 %f (human being) #-4cf® 14 f & &humanity % &2 # 2 & T Machinality |
vy €

€35 - B g 72 Al machineid € = =4 kw5 7

— F_4 %5 ¥T Al machinei * > B ¥ Al machinep & & * 1 ?

— ¢ 7 Al machines3 @, p o foi E# 1] " #5498 (Machine Right) =% 7
ISR GERRTARR (L2 80 ) AT AL

2z = Al Machine? 2 1! g\ ;ﬂi’% E % & % *TenMachinality o
e AER BF Aoiep RN :ﬁf'J”ff’Eﬁi’ % ?«F’AI Machine# % E 1“2 A8 E 11 % & X
2 eriMachinality
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4oim i@ 17 Al Machine 7 2 & 11 &% 2 4% £ 11 ¥ & X *T4Machinality ?

+ S AmSE kehg A HP RPF 7RI S ¥ (Empedocles) # 1) [
R, ek~ 2~V R Rgp gy 2 vl @A R G
L8 TR B A MA S € R
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e 2 A E J ® & % *TeMachinality 7

7R en 4 Bk P

e g ¥ Al Machine % & &
2 fep 2R e DNA

~
\

B0 A% A-T{eC-GRe 3t » i i

4éﬁﬁ%m
* FRRIDNAMANT-CUEGe 7 % dezt 0 & w),,fv"s;ﬁ’ﬁi
;y;f_l P LR s sk AA T CE2G v B iz &z B ek 7| (spatial sequence) » 2 F #F & e
B ATF) o P 2 B (S) 50342 F (B BAAN S F &k A TEEAR) o
B it m;fi»ggq;y Pl % $50fcl s B = A pF R e 7)) (time sequence) @ & 7 #F B ehid vE gL
d 2 H > o

o @ A xfdp ]
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e 1953 & James Watson
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* 1947 # William Shockley
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oo K8
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cie it Al Machine 7% & 41 &« % #5 E 11 2 & X *TMachinality ¢
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e R vs A2 R
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« 5 0/HE ZDNA Computings%@Quantum ComputingHJZR BRI RLELNE ?

- BFEMZEREAK SHEE  BPERISNYIERATR - S ABEEH 77
N INC N T S IR
e A

N
f (X, t) el (kx - wt)
E % (Event) f(x, t) cos(kx - wt) +1 £(x, t) sin(kx - wt)

A (Wave) S B e
EEFH R INE
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