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(a)Silicon (

(h)Glass soum  ()SIC 250um

4

(c)Glass 100um (d)Copper 30um

(e)Fused silica  30um (f)Tungsten  100um ()Tooth 100um  (M)Shape memory alloy 100um
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International Technology Roadmap for Semiconductors

Figiere LITHIA DRAAM and AMPU Paterntial Solitons

First Year of IC Production 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
CHRANM 2 pitclt (1) (contacted) 36 32 28 25 23 20.0 17.9 15.9 14.2 12.6 11.3 10.0 8.9 8.0 7.1 6.3
NPLEASIC NMetal 1 172 pitclr (i) 38 J32 27 24 21 18.9 16.9 15.0 13.4 11.9 10.6 0.5 8.4 7.5 7.5 7.5
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Innovation
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Year

09 “10 11 12 13 ‘14 13 16 17
—
ITRS Readmap (2011)

45 40 36 32 28 29 23 20 17.9

248nm DRAM 1 pitch (contacted)

193nm - Dry

193nm - Immersion

13.5 nm - EUV
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Q-switch CO2 Laser

X 10.6 pm
JINJLAREE #913 ns

B ;r.

Mechanical [

#23&L 5 kHz~100 kHz

Shutter

Objective
Lens

XY Stage
Scan Field 300 mm

Accuracy =0.5 um
A

!\
Laser Ampllfler .

Laser Amplifier

Oscillator ’ Attenuator
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Process flow
Si02 formation {100 nm)
(thermal oxidation)

a-GeSn deposition (60 nm)
(initial Sn%=0.00, 0.14, 3.02, 8.29%)

Si02 capping layer deposition (10 nm)
Poly-crystallization by ELA in water
Fin patteming

HfAIOITaN Gate stack & pattemning
Ni(Ge3n) S/D contact (250°C)
BELO process

{EJZ FEDTREEE =T foth, T JIL4E FET RS
(Junctionless), £EMMFEWVZ Ty F U TEEER.

BA7O0EAERE : 300C

Drain current (Afum)

| | |
10 05 00 05 1.0
Gate voltage (V)
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100 L L
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=
g 50
=
(]
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i
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0= T T
-1.0 05 0.0
Drain voltage (V)

Tri-Gate Transistor
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ZE 1 Si0, 1= D 5E Ak

QRAM Yy FCO,L—HF—F=——)L ZB&mX HEHHEE
1400 rpm 80°C, 1min CO, laser
soGy d =150°C, 3min Scanning
‘ SOG film
Dropping of the SOG Spin coating Prebaking by hot plate CO, laser annealing
TEM EELS (O) EELS (N)

Measured by secondary mass ion spectroscopy

FA samples(600°c 1h, N,: O2 = 4: 1)

FA samples CO,LA samples
11— 50G-5i0, poly-si Quard  '* 17506510, poly-Si Quartz
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= Non-uniform Si0,
CO,LA samples (fluence: 60 mJ/cm?)
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P PO i PO i
<
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SIMS counts [cps)

SIMS counts [cps)

2
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0 400 800 1200
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