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HAekTpovikn YAomoinon TTuAwy

Av ouvdvaoovpe, AXTIAANAG OAOXANOWMEVY, peyaro aptBuo tpavlicTop UTOEOLUE Vo
DAOTIOLY|COVWE TEQLOCOTEQEG TLAEG OO AUTEC TOL AVTLOTOLYOLY GToV (6o aEBPO
Toov{loToQ pepovmpeva. Avaroyo pe Tov aetBpo twv TpaviioToQ TOL YOYCGLUOTOLODE
TOOXVTITOVY Ol TULEAAXTL TEQLTTWOELG:

Ap..
SSI Small Scale Integration ( 1960 )
- e ~100 MSI Medium Scale Integration
. — 1950 ~1000 LSI Large Scale Integration
oS R -¢ ~10° VLSI Very Large Scale Integration ( 1970 )
\ ~10’ ULSI Ultra Large Scale Integration
W2d 2000 (VLSI) 2021 up to trillions....

To VLSI/ULSI eivow puxpd, nopovotdlovy iney AaToviAmo?] NAEHTOUNG EVEQYELNG

(epar exAbovy Myotepn Oeppotnta), etvar oflOmoTa ot TO %OOTOG TAQAYWYNG TOLG
OLVEY WG EAXTTWVETALL. 9



Ap1Buo¢ transistors per circuit chip

Moore’s Law: The number of transistors on microchips doubles every two years [SMgWZIgl
Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years. in Data
This advancement is important for other aspects of technological progress in computing — such as processing speed or the price of computers.
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 Kard tnv nAekTpovikry uAotroinon tuttou TTL (Transistor — to —
Transistor Logic ) GVTIGTOIXICOUU&I 10 AoyIKO “0” (peudég) pe taon O
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1. Sand (Si)

3. Photolithography on wafers 4. Wafers with several layers
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Photolithography on wafers

https://pt.coursera.org/lecture/nanotechnology/photolithography-sample-patterning-demonstration-TdtAR

Photolithography

Ultraviolet Light Source

Mask

reduction lens

B

-

Silicon Wafer coated with Photoresist B alamy stock photo s

www.alamy.com

REF: https://billgascoyne.wordpress.com/eda-in-a-nutshell/
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Photolitho
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Y= = Headway Research, Inc.
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Photoresist Exposure



https://pt.coursera.org/lecture/nanotechnology/photolithography-sample-patterning-demonstration-TdtAR
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Bl Polysilicon
Metal

B p substrate

0 n material
SiO2

www.cmosvisi.com/lectO.ppt
http://Ismwww.epfl.ch/Education/former/2002-2003/VLSIDesign/ch02/ch02.html

http://www2.renesas.com/fab/en/line/line1.html 19



Transistor Cross-section

B p substrate
| n material
SiO2
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Metal
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- Cover wafer with protective layer of SiO, (oxide)

- Spin photoresist

- n-well mask

- Etch oxide with hydrofluoric acid (HF!)

—> Strip off remaining photoresist (Piranah!)

- Place wafer in furnace and heat until As atoms diffuse into exposed Si
—> Strip off the remaining oxide using HF

- Deposit very thin layer of gate oxide

- Place wafer in furnace with Silane gas (SiH,4) to form polysilicon

-> Polysilicon mask, etch oxide with HF

- Cover wafer with SiO,

- Etch with HF to expose contacts

- Sputter on aluminum over whole wafer and pattern to remove excess
metal, leaving wires
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-> Cover wafer with protective layer of SiO, (oxide)

- Spin photoresist

- n-well mask

- Etch oxide with hydrofluoric acid (HF!)

—> Strip off remaining photoresist (Piranah!)

- Place wafer in furnace and heat until As atoms diffuse into exposed Si
—> Strip off the remaining oxide using HF

- Deposit very thin layer of gate oxide

- Place wafer in furnace with Silane gas (SiH,4) to form polysilicon

-> Polysilicon mask, etch oxide with HF

- Cover wafer with SiO,

- Etch with HF to expose contacts

- Sputter on aluminum over whole wafer and pattern to remove excess
metal, leaving wires

Grow SiO, on top of Si wafer
900 — 200 C with O, in oxidation furnace
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- Cover wafer with protective layer of SiO, (oxide)
- Spin photoresist

- n-well mask

- Etch oxide with hydrofluoric acid (HF!)

—> Strip off remaining photoresist (Piranah!)

- Place wafer in furnace and heat until As atoms diffuse into exposed Si
—> Strip off the remaining oxide using HF
2.

.
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- Cover wafer with protective layer of SiO, (oxide)
- Spin photoresist

- n-well mask
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- Sputter on aluminum over whole wafer and pattern to remove excess
metal, leaving wires

HF
] I
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- Cover wafer with protective layer of SiO, (oxide)

- Spin photoresist

- n-well mask

- Etch oxide with hydrofluoric acid (HF!)

—> Strip off remaining photoresist (Piranah!)

- Place wafer in furnace and heat until As atoms diffuse into exposed Si
—> Strip off the remaining oxide using HF

- Deposit very thin layer of gate oxide
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n material

SiO2
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- Cover wafer with protective layer of SiO, (oxide)

- Spin photoresist

- n-well mask

- Etch oxide with hydrofluoric acid (HF!)

—> Strip off remaining photoresist (Piranah!)

- Place wafer in furnace and heat until As atoms diffuse into exposed Si
—> Strip off the remaining oxide using HF

- Deposit very thin layer of gate oxide

- Place wafer in furnace with Silane gas (SiH,4) to form polysilicon
-> polysilicon mask, etch oxide with HF

- Cover wafer with SiO,

- Etch with HF to expose contacts

- Sputter on aluminum over whole wafer and pattern to remove
excess metal, leaving wires

Ar Gas

I Target

Glow Plasma —;
Silicon Wafer -

Wafer Chuck

Sheld

Vacuum
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Lab-on-Chip Technology

Features/Benefits

* Miniaturization

« Automation

* Integration

« Data Quality

* Reagent Savings
* Portability

* Precision
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