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Data Mining: Process of Knowlecdge
discovery

Data mining steps




Data Minig
Processin

90nm CMOS process require 150 steps and there
ameters used during the whole process.
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IEEE Access 9, 159048-159058
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Meta Leamer:
MLP (classification)

Optimization Algorithm:

Adam

Base Learner:
MLP (regression)

Theoretical Model:
Heat Eq.+

Diffusion Eq.+
crystallinity phase Eq.

Selection Algorithm:
Based on simple
Classification results
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Silicon Photonics

Thermo-photonics in silicon platform
IEEE Photonics Journal 8 (4), 1-9
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Silicon Photonics

Metamaterials in Silicon processing

1t genearation 2" genearation 3rd gepearation

Optics Express
23 (19), A1324-
A1333
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Silicon Photonics

Integrated Silicon Photonics

0,

Si

3D structure figure

NCTUEE

2/14/2024

13



Descriptiol

Model for

7i-emitter

PEpmmE—————— .- Effect of charge in intermediate band

_____________________ ?-er80§w=q(NK _NI_S tn—p

[llustration of the prototype intermediate band solar cell
device structure and energy band diagram.

Where y is electrostatic potential, nand p are
electron and hole concentration. fis the filling of
the intermediate band. A is the IB density of states.

0

Th| \ Onot be simply incorporated into existing drift-diffusion
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Lightly Doped Casée

y ... Oy =04 = on= 10t em™!, E. =1.95 eV, E|
£ is significantly below £, S G = — it sl R

predicted high efficiency may not N, = 10'8cm and N, (p-emitter)=N,, (n-
be achievable in practice unless emitter)= 10'8 cm™
v" Asymmetric optical
absorption cross section
v efficient field emission or
thermionic field emission
exist between IB and CB.

The band diagram deviate from
conventional p-/~n (p-—n,n p-v
—n) type picture, resulting from
the charge in the intermediate
band
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Periodic Grating Structure

. Helmholtz equation is solved for E-
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Electric field profile for cells with periodic grating couplers
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Surface

Field Profile
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Device Processing

Silicon Processing

Material Processing

Paper figure (Taper structure 300-1000)

agglomeration [

flat

Advanced mask design and
implemegntatiop

genearation 3" genearation
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Theoretical and Process in parallel

Road-Map for

Incoming
Master
Studelnts
Device Device I
Physics, Opto- Simulation Training on
electronic (Sentaurus NDL Facility
Devices Devices)
Qualhu_m Photonics Device Process
Mechanics, . :
. Simulation (PC and
Classical Bandstruct Characterizati
Electrodynami anastructure
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Direct PhD, great theorist , TSMC Excellent
IIT exchange student

P

Graduate in 1 year, process integration 2\ "€Ct PhD , and my first PhD
TSMC student, Sze-Ming Fu
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Thank you,
and Welcome your visit!

Office: EDS503
Phone: 0921755140

Email: hdtd5746@gmail.com
Lab: ED314
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