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The hyperlinks to the video streams in this virtual lecture are marked by the Video Campus Sachsen Logo.      
To watch them you need to be logged on at the host: VCS. Please click on: https://videocampus.sachsen.de/login
select TU-Dresden in the selection mask and than logon with the same ID and password as you use for OPAL or 
ZIH.                   Stay logged on as long as you work with the lecture slides.

https://videocampus.sachsen.de/m/314d96c93d115ab8e1fffae0c771fb37937779e2925d798cae2398978d40ca4b6b0d2b12749abe49894e9e55af3d9663407095de8ddc0fd2eade21419e29b673
https://videocampus.sachsen.de/login
https://videocampus.sachsen.de/login
https://videocampus.sachsen.de/login
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http://www.computerhistory.org/siliconengine/timeline/

0.  Introduction/Lab organization/DMA/SCT1/Motivation
1. Process integration

1.MOS Structure, MOS Capacitor
2.Structure of a MOSFET
3.I/V behaviour

2. Circuits in Metal-Gate FET Technology
1.Process sequence of N-MOSFET in Metal Gate
2.From inverter to memory cell
3.SRAM in NMOS Metal Gate
4.The threshold voltage of the MOSFET

1.Parasitic FET
2.Enhancement/Depletion Transistor
3.N-MOS Logic by E/D Transitors
4.Process sequence of the   N-MOS E/D Process

3. Self aligned Process
1.Metal Gate -> Si Gate
2. Channel-Stop & LOCOS Technology

1.Example: Process flow of   E/D SiGate LOCOS Inverter 
2.LOCOS Variation
3.Shallow Trench Isolation

3.Lightly doped drain
4.SALICIDE
5. Self Aligned Contacts (SAC)
6. Resist trimming

4.Transition to CMOS Technology
1.MOS Transistor Types
2.CMOS Inverter

1.Consideration NMOS E/D Inverter
2.Comparison CMOS Inverter

3.CMOS Process flow (Example CMOS 180 nm process)
5. Further Considerations

1.Scaling
1. Challenges
2.Material Equivalent Scaling
3.Further Concepts

L03

http://www.computerhistory.org/siliconengine/timeline/


Page:   5 © J. W. Bartha 2021   TUD INTERNAL USE ONLY!

ECD + CMP

Outline

7.6 ALD

http://www.computerhistory.org/siliconengine/timeline/

0.  Introduction/Lab organization/DMA/SCT1/Motivation
1. Process integration

1.MOS Structure, MOS Capacitor
2.Structure of a MOSFET
3.I/V behaviour

2. Circuits in Metal-Gate FET Technology
1.Process sequence of N-MOSFET in Metal Gate
2.From inverter to memory cell
3.SRAM in NMOS Metal Gate
4.The threshold voltage of the MOSFET

1.Parasitic FET
2.Enhancement/Depletion Transistor
3.N-MOS Logic by E/D Transitors
4.Process sequence of the   N-MOS E/D Process

3. Self aligned Process
1.Metal Gate -> Si Gate
2. Channel-Stop & LOCOS Technology

1.Example: Process flow of   E/D SiGate LOCOS Inverter 
2.LOCOS Variation
3.Shallow Trench Isolation

3.Lightly doped drain
4.SALICIDE
5. Self Aligned Contacts (SAC)
6. Resist trimming

4.Transition to CMOS Technology
1.MOS Transistor Types
2.CMOS Inverter

1.Consideration NMOS E/D Inverter
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Continue
“SCT_SS20_03.02”  21:13

http://www.computerhistory.org/siliconengine/timeline/
https://videocampus.sachsen.de/m/603ed682f63d3ea28eb2ae4eda587b3de29d73207c41ecc087f0b1c4f3bbe0b123a00698062dfa22dfdc5f94b4c012179ff3be9389bfe48788b25af652ebf5c6
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Continue
“SCT_SS20_03.03”  10:50

https://videocampus.sachsen.de/m/62a2aece8076e6f58396ad140a8bfd0da5a5bb23ceeb638061d28fe5f9ca518e0ca2af827a65c7e23bc3920d64515922d2aad5fa94cbf139467d7f2c8cecce00
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Gate materials 
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Continue
“SCT_SS20_03.04”  27:44

https://videocampus.sachsen.de/m/a498586b7757f24a24213b8770eeae8d97d5d4f5aa52d60603dea864fa3fd82ad30bdbb402f048f289a53be92140d00daf56a76a674a40c935dcef69d2667e7f
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Taken from: https://www.youtube.com/watch?app=desktop&v=bor0qLifjz4
8:23 – 8:57  

Gate line (Photoresist)

Field oxide

Si substrate

Gate Material

Gate RIE (idealized!)

Gate line (Photoresist)

Field oxide
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RIE on corrugated substrates 
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RIE of polycide
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0. Process Integration:
Example:   Stringer Problem

Undesired residuals after gate RIE

Si substrate

Gate Material

Gate line 
(Photoresist)

Field oxide

Stringer or filaments

L03
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Continue
“SCT_SS21_03.05”  22:28

https://videocampus.sachsen.de/m/856e546e080bf8c4faadbfcbddde74e6e1a8ef155361a5dad6fc400958ac92528470b75eefd3ade61aba0998324aceaa345ff227180b9fd14641d7c392f1943e
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Finding the origin of the problem 
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P1 resist reflow:
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Continue
“SCT_SS20_03.06”  04:40

https://videocampus.sachsen.de/m/8d3314282547a021613881f150cc950bdeef381f1bb1debd4d1630fbf1a10ecb8bb869e7f02d34eb1dff3fc1e49825d090ba42bf6891db7e413f03d94b84390a
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