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TATAP| HARI/TANGGAL |MULAI|SELESAIIRUANG|STATUS| RENCANA MATERI REALISASI MATERI | KEHADIRAN PENGAJAR TANDA
MUKA MHS TANGAN
KE
1 Sabtu, 22 Maret 10:00 | 12:00 Selesai [PENDAHULUAN Terlaksana (10/15) |[Ir. IRMAYANI, MT. )
2025 PN
2 Jumat, 28 Maret 15:00 | 15:30 Selesai |Perkembangan Integrated|Terlaksana (10/15) Ir. IRMAYANI, MT. ,
2025 Circuit t i~
3 Kamis, 10 April 21:00| 22:00 Selesai [Teknologi wafer: Terlaksana (0/15) Ir. IRMAYANI, MT. ,
2025 czochralski, Float Zone, PN
Bridgman
4 Kamis, 17 April 21:00 | 22:00 Selesai |Epitaksi Terlaksana (15/15) Ir. IRMAYANI, MT. (
2025 L
5 Rabu, 23 April 2025 10:50 | 12:20 Selesai |Oksidasi Terlaksana (0/15) Ir. IRMAYANI, MT.
P
6 Jumat, 25 April 18:00 | 20:50 Selesai [Difusi Terlaksana (0/15) Ir. IRMAYANI, MT.
2025 [
7 Jumat, 9 Mei 2025 |21:00| 22:10 Selesai |Fotolitografi Terlaksana (12/15) Ir. IRMAYANI, MT. /
Lo
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[~
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Transistor dalam IC f ~
10 |Jumat, 13 Juni 2025|13:00| 15:20 Selesai |Perancangan IC analog ( |Terlaksana (0/15) Ir. IRMAYANI, MT.
Perancangan sederhana
rangkaian penguat ( I~
transistor BJT) A
12 |Jumat, 20 Juni 2025|13:30 | 15:40 Selesai |Pengantar CMOS Terlaksan (0/15) Ir. IRMAYANI, MT.
[~
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sederhana dalam IC ( ~
13 |Jumat, 4 Juli 2025 13:00| 15:30 Selesai |Fabrikasi Gerbang Logika |Terlaksana (0/15) Ir. IRMAYANI, MT.
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Perancangan dgn !
Diagram Stik
15 |Jumat, 18 Juli 2025 | 18:00 | 20:50 Selesai |Perancangan rangkaian |Terlaksana Bahan (10/15) |[Ir. IRMAYANI, MT.
logika CMOS (IC DIGITAL) [pembelajaran yang telah
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No NIM Nama Pertemuan Alfa Hadir ljin Sakit | Presentase
Peserta Reguler
1 123224501 EUNIKE NATALIA WAROY 16 1 15 93.75
2 (23224714 AULIA PARDAMEAN ARITONANG 16 16 100
3 23224715 ARIF MAULANA 16 1 15 93.75
4 123224717 FERI PAKPAHAN 16 16 100
5 123224718 CHRISTIANI SITINJAK 16 16 100
6 [23224720 MUHAMMAD SAYUDI PUTRA 16 3 13 81.25
7 124220701 Ibrahim Abdul Hafizh 16 15 1 6.25
24224702 Km Chandra Bayu Saputra 16 1 13 2 81.25
24224703 Akbar Rhamadan 16 14 1 1 87.5
10 [ 24224705 Muhammad Rafi 16 15 1 93.75
11 | 24224707 Melisa Aftantia 16 16 100
12 124224716 Alisa 16 2 13 1 81.25
13 124224718 M. Rafsanjani 16 12 4 25
14 124224725 M. FARIS FALAHUDIN 16 2 14 87.5
15 (24224727 AYUDITA RIZKY ALDWITANTI 16 2 14 87.5
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Ketua Prodi Teknik Elektro
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Dr._ing. AGUS SOFWAN, M.Eng.Sc.
NIP. 198509-008
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1 23224501 EUNIKE NATALIA WAROY 60.00 65.00 65.00 75.00 65.00 B- v

2 23224714 Qz:jll.gzﬁEZAMEAN 70.00 70.00 65.00 100.00 71.00 B v

3 23224715 ARIF MAULANA 55.00 70.00 65.00 90.00 67.00 B- v

4 23224717 FERI PAKPAHAN 80.00 70.00 65.00 90.00 72.00 B+ v

5 23224718 CHRISTIANI SITINJAK 65.00 65.00 65.00 100.00 68.50 B v

6 23224720 MUHAMMAD SAYUDI 50.00 70.00 65.00 90.00 66.00 B- v

PUTRA

7 24220701 Ibrahim Abdul Hafizh 0.00 0.00 0.00 E

8 24224702 Km Chandra Bayu Saputra 65.00 65.00 65.00 80.00 66.50 B- v

9 24224703 Akbar Rhamadan 75.00 75.00 70.00 100.00 75.50 A- v

10 24224705 Muhammad Rafi 70.00 75.00 70.00 80.00 72.50 B+ v

1 24224707 Melisa Aftantia 85.00 70.00 75.00 100.00 78.00 A- v

12 24224716 Alisa 75.00 70.00 75.00 100.00 76.00 A- v

13 24224718 M. Rafsanjani 0.00 0.00 75.00 7.50

14 24224725 M. FARIS FALAHUDIN 75.00 70.00 70.00 75.00 71.50 B v

AYUDITA RIZKY 75.00 70.00 70.00 85.00
15 24224727 ALDWITANTI 72.50 B+ v

Tanggal Cetak : Sabtu, 9 Agustus 2025, 17:14:11

Paraf Dosen :

Ir. IRMAYANI, MT.

Dicetak oleh: Ir. IRMAYANI, T,

17:14:11 WiB | siakad nlaikuliah
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20 Steps of CMOS Fabrication Process

The CMOS can be fabricated using different processes such as:

o MN-well process for CMOS fabrication
e P-well process
e Twin tub-CMOS-fabrication process

The fabrication of CMOS can be done by following the below shown twenty steps, by which CMOS can be
obtained by integrating both the NMOS and PMOS transistors on the same chip substrate. For integrating
these NMOS and PMOS devices on the same chip, special regions called as wells or tubs are required in
which semiconductor type and substrate type are cpposite to each other.

A P-well has to be created on a N-substrate or N-well has to be created on a P-substrate. In this article, the
fabrication of CMOS Is described using the P-substrate, in which the NMOS transistor is fabricated on a
P-type substrate and the PMOS transistor is fabricated in N-well.

The fabrication process involves twenty steps, which are as follows:
30/11/2021 irmayani



Fabircation of CMOS using P-well process

Among all the fabrication processes of the CMOS, N-well process 1s mostly used for the fabrication of the
CMOS. P-well process 1s almost similar to the N-well. But the only difference in p-well process Is that it
consists of a main N-substrate and, thus, P-wells itself acts as substrate for the N-devices.

Twin tub-CMOS Fabrication Process

Epitaxy

M-Substrate

In this process, separate optimization of the n-type and p-type transistors will be provided. The independent
optimization of Vi, body effect and gain of the P-devices, N-devices can be made possible with this process.

Diffefefr2steps of the fabrication of the CMOS using thesewintub process are as follows:



The fabrication process involves twenty steps, which are as follows:

Step1: Substrate

Primarily, start the process with a P-substrate.

Step?2: Oxidation

The oxidation process 1s done by using high-purity oxygen and hydrogen, which are exposed in an oxidation
furnace approximately at 1000 degree centigrade.

P-substrate
30/11/2021 irmayani 4




Step3: Photoresist

A light-sensitive polymer that softens whenever exposed to light is called as Photoresist layer. It is formed.

Pholoresist

Step4: Masking

The photoresist is exposed to UV rays through the N-well mask

PSR A (O O O A A .

Phutoresist

P-substrate
30/11/2021 irmayani




Stepa: Photoresist removal

A part of the photoresist layer I1s removed by treating the wafer with the basic or acidic solution.

P-substrate

Step6: Removal of Si02 using acid etching

The 5102 oxidation layer I1s removed through the open area made by the removal of photoresist using
hydrofluoric acid.

P-substrate

30/11/2021 irmavani 6




Step/7: Removal of photoresist

The entire photoresist layer is stripped off, as shown in the below figure.

E=R.

Step8: Formation of the N-well

By using ion implantation or diffusion process M-well 1s formed.

P-substrate n-well
30/11/2021 irmayani




Step9: Removal of Si02

Using the hydrofluoric acid, the remaining Si102 1s removed.

P-substrate m-well

Step10: Deposition of polysilicon

Chemical Vapor Deposition (CVD) process is used to deposit a very thin layer of gate oxide.

g

Thin

gake oxide

P-substrate n-well
30/11/2021 L irmn\’mni 8




Step11: Removing the layer barring a small area for the Gates

Except the two small regions required for forming the Gates of NMOS and PMOS, the remaining layer I
stripped off.

P-substrate n-well

Step12: Oxidation process

Mext, an oxidation layer 15 formed on this layer with two small regions for the formation of the gate
terminals of NMOS and PMOS.

— ' ‘-

30/11/2021 P-substrate irmayani m-weell 5




Step13: Masking and N-diffusion

By Using the masking process small gaps are made for the purpose of N-diffusion.

= =

P-substrate n-well

The n-type (n+) dopants are diffused or ion implanted, and the three n+ are formed for the formation of the
terminals of NMOS.

| b i+

P-substrate

30/11/2021 10




Step14: Oxide stripping

The remaining oxidation layer is stripped off.
= =
n+ n L
P-substrate nwell

Step15: P-diffusion

Similar to the above N-diffusion process, the P-diffusion regions are diffused to form the terminals of the
PMOS.

e nt n+
P-substrate s-well
30/11/2021 irmavani 11




Step16: Thick field oxide

A thick-field oxide is formed in all regions except the terminals of the PMOS and NMOS.

= ==
e T+ m+
P-substrate nowell

Step1/7: Metallization

Aluminum 1s sputtered on the whole wafer.

30/11/2021 irmayani
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Step18: Removal of excess metal

The excess metal Is removed from the wafer layer.

Step19: Terminals

The terminals of the PMOS and NMOS are made from respective gaps.

P-substrate
30/11/2021 irmayani
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Step19: Terminals

The terminals of the PMOS and NMOS are made from respective gaps.

30/11/2021 irmayani
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