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Moore’s Law
Moore's law is the observation that the number of transistors in 
an integrated circuit (IC) doubles about every two years. 
(Wikipedia)
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Moore’s Law: Market

The market is the key to the growth due 

to heavy investment costs: equipment, 

non-recurring engineering (NRE) 

expenses.

Investment: Product: Market
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Source:Wikipedia



“Moore’s Law” = Scaling of Cost and Value

• Moore, 1965: “The complexity for minimum component costs has 

increased at a rate of roughly a factor of two per year.”

Min cost per transistor

• Scaling focus: “PPAC” Power, Performance, Area, Cost

• Moore’s Law is a law of cost reduction  1% = 1 week

A. B. Kahng, Ho-Am Prize Presentation, 2019. 



Moore’s Law: Innovation

• Device: Bipolar, NMOS, CMOS, ReRAM,… 

Qbit

• Interconnect: Al, Cu, Ta, Ro, CNT

• Insulator: High K

• Gate: FinFET, nanosheet, CFET, VFET, 

monolithic 3D IC

• Fabrication: DUV193nm, EUV13.5nm, NIL, 

DAS

• Design Automation: EDA, DTCO, STCO

5



Moore’s Law: Innovation

• Device: Bipolar, NMOS, CMOS, ReRAM,… 

Qbit

• Interconnect: Al, Cu, Ta, Ro, CNT

• Insulator: High K

• Gate: FinFET, nanosheet, CFET, VFET, 

monolithic 3D IC

• Fabrication: DUV193nm, EUV13.5nm, NIL, 

DAS

• Design Automation: EDA, DTCO, STCO

6



New Opportunities

• Relentlessly shrinking logic devices

ITRS Report 2015 Edition, http://www.semiconductors.org/main/2015_international_technology_roadmap_for_semiconductors_itrs/.

Many Ways to Shrink: The Right Moves to 10 Nanometer and Beyond, https://staticwww.asml.com/doclib/investor/asml_3_Investor_Day-

Many_ways_to_shrink_MvdBrink1.pdf.

We must prepare the future design methodology !!

ITRS 2015 

report

ASML report

http://www.semiconductors.org/main/2015_international_technology_roadmap_for_semiconductors_itrs/
https://staticwww.asml.com/doclib/investor/asml_3_Investor_Day-Many_ways_to_shrink_MvdBrink1.pdf
https://staticwww.asml.com/doclib/investor/asml_3_Investor_Day-Many_ways_to_shrink_MvdBrink1.pdf


Now, In Deep Nanometer Technologies

[S. M. Y. Sherazi et al., “Standard-cell design architecture options below 5nm node:  The ultimate scaling of FinFET and Nanoshee,”keynote, Proc. SPIE, 2019]



Subjects

1. Partitioning, Floorplanning (3D)

2. Placement (3D)

3. Routing (3D)

4. Standard Cell Synthesis

5. Devices: Memtransistor
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