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Integrated Device Engineering
Masaharu Kobayashi

Institute of Industrial Science
1. Trend and recent progress of integrated devices
2. Operation principles of long channel MOS devices
3. Operation principles of short channel MOS devices
4. Future perspectives of integrated devices
Grading method：Report, 6 times
Reference
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2026
Summer semester

Thursday, 1st period

Please download the lecture materials from the webpage below
https://nano-lsi.iis.u-tokyo.ac.jp/lecture_j/    PW: integration
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April 10  Kobayashi
17 Kobayashi 1st report
24

Kobayashi
May 1 Kobayashi 2nd report

8 Kobayashi
15 Kobayashi 3rd report
22 No lecture
29 Kobayashi

June 5 Kobayashi 4th report
12 Kobayashi
19 No lecture
26 Kobayashi 5th report

July 3 Kobayashi
10 Kobayashi 6th report

Lecture schedule in 2026



What is semiconductor used for?
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What does Semiconductor do?
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１．Calculate
(Microprocessor)

２．Memorize
(Memory, storage)

３．Sense and others
(Sensor, Actuator, 
Camera, Display, etc)



What is semiconductor?
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A transistor is made of 
nano-scale structures!
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https://www.r-ccs.riken.jp/jp/outreach/photogallery.html
Source: RIKEN

158,976 CPUs
CPU (Fujitsu):
Armv8.2-A SVE 512bit
48 Cores
7nm FinFET (TSMC)

Ranked #1 in TOP500 
in June, 2020.

https://www.japantimes.co.jp/news/2020/07/04/national/scienc
e-health/japan-fugaku-supercomputer-coronavirus-drugs/

https://www.top500.org/lists
/top500/2020/06/

Fugaku：Supercomputer
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IC Cards

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=f2toRnqYyUGl9M&tbnid=raqwQCpQHAMquM:&ved=0CAUQjRw&url=http://youinjapan.net/moving/suica_pasmo_icoca.php&ei=tbjNU-38BMWE8gW6iYKQDg&bvm=bv.71198958,d.dGc&psig=AFQjCNHL9P1aNQkICQhwemgUQ4Z0kWRCtQ&ust=1406077474709636
http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=ff1YyFnBrl7TqM&tbnid=JUQPixd5dC1ImM:&ved=0CAUQjRw&url=http://bizmakoto.jp/bizmobile/articles/0703/18/news001.html&ei=KbnNU9G4IJWF8gWZpYGIDA&bvm=bv.71198958,d.dGc&psig=AFQjCNGSg1dNh1uKCfIuoPMXuCaPYJU4AA&ust=1406077586324670
http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=HnLdH9GbGPILBM&tbnid=nPn7FLgsMYTvRM:&ved=0CAUQjRw&url=http://www.nikkeibp.co.jp/sj/2/special/216/index1.html&ei=RbnNU5udMsnl8AWl8IGQDw&bvm=bv.71198958,d.dGc&psig=AFQjCNGSg1dNh1uKCfIuoPMXuCaPYJU4AA&ust=1406077586324670
http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=FT9WWllopW2-YM&tbnid=2bGGDROwQQwMAM:&ved=0CAUQjRw&url=http://yujin812.blog.fc2.com/blog-category-2.html&ei=qbnNU-qDJI388QX3uYCIBw&bvm=bv.71198958,d.dGc&psig=AFQjCNHO4FDSomr5rHH9Sw91frnVJoNDlA&ust=1406077715634378


8https://www.nikkei.com/article/DGXZQOFC211WC0R20C25A3000000/



9https://www.nikkei.com/article/DGXZQOUC282US0Y5A320C2000000/



10https://www.nikkei.com/article/DGXZQOGM060RS0W5A400C2000000/



11https://www.nikkei.com/article/DGXZQOGM053500V00C25A4000000/



12https://www.nikkei.com/article/DGXZQOGM224TK0S5A420C2000000/



13https://www.nikkei.com/article/DGXZQOGM243580U5A420C2000000/



14https://www.nikkei.com/article/DGXZQOGM246860U5A420C2000000/



15https://www.nikkei.com/article/DGXZQOGN24A8W0U5A420C2000000/



16https://www.nikkei.com/article/DGXZQOTG293570Z20C25A4000000/



17https://www.nikkei.com/article/DGXZQOUB20BP50Q5A520C2000000/



18https://www.nikkei.com/article/DGXZQOGM039UQ0T00C25A6000000/



19https://www.nikkei.com/article/DGXZQOUC044WW0U5A700C2000000/



20https://www.nikkei.com/article/DGXZQOUC2058J0Q5A620C2000000/



21https://www.nikkei.com/article/DGXZQOGM023510S5A900C2000000/



22https://www.nikkei.com/article/DGXZQOGN021EJ0S5A900C2000000/



23https://www.nikkei.com/article/DGXZQOGN18BFL0Y5A910C2000000/



24https://www.nikkei.com/article/DGXZQOGM221M00S5A920C2000000/



25https://www.nikkei.com/article/DGXZQOGN240I90U5A021C2000000/



26https://www.nikkei.com/article/DGXZQOGN291MO0Z21C25A0000000/



27https://www.nikkei.com/article/DGXZQOGM03BUZ0T01C25A2000000/



28https://www.nikkei.com/article/DGXZQOUC107W80Q5A111C2000000/



29https://www.nikkei.com/article/DGXZQOGM302DF0Q5A231C2000000/



30https://www.nikkei.com/article/DGXZQOUC0314T0T00C26A2000000/



31https://www.nikkei.com/article/DGXZQOGM295DG0Z20C26A1000000/



32https://www.nikkei.com/article/DGXZQOUC067SV0W6A200C2000000/



33https://www.nikkei.com/article/DGXZQOUC193O50Z10C26A1000000/



34https://www.nikkei.com/article/DGXZQOUA1825E0Y6A210C2000000/



35https://www.nikkei.com/article/DGXZQOUB112BY0R10C26A2000000/



36https://www.nikkei.com/article/DGXZQOUA06CBF0W6A300C2000000/



37https://www.nikkei.com/article/DGXZQOGN108J20Q6A310C2000000/



38https://www.nikkei.com/article/DGXZQOGN150CB0V10C26A3000000/



39https://www.nikkei.com/article/DGXZQOGN220FM0S6A320C2000000/
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WSTS（WORLD SEMICONDUCTOR TRADE STATISTICS)
https://www.jeita.or.jp/japanese/stat/wsts/docs/20240604WSTS.pdf
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WSTS（WORLD SEMICONDUCTOR TRADE STATISTICS)
https://www.jeita.or.jp/japanese/stat/wsts/docs/20240604WSTS.pdf
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42https://news.mynavi.jp/article/20200324-1001886/

10 billion (100億)

1 trillion (1兆個)

2008 Intel Itanium 
(2 billion transistors)

Moore’s law



43https://news.mynavi.jp/article/20180724-668721/

Semiconductor content in final products
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