
ECE-4355 / ECE-5390 / ECE-6390 – VLSI Design 

Semester:	Fall,	2025	
Meeting	Times:	Monday	&	Wednesday,	4:30	PM	–	5:50	PM	(MT)	
Location:	Business	administration	building	
Instructor:	Cesar	Yahir	Sanchez	Zambrano	
Office	Hours:	TBD	
Contact:	cysanchezzambrano@miners.utep.edu		

Course Description 
This	course	introduces	students	to	the	principles	and	practices	of	Very	Large	Scale	
Integration	(VLSI)	design.	Students	will	learn	CMOS	transistor	operation,	layout	design	
rules,	fabrication	technology,	delay	and	power	modeling,	and	combinational	circuit	design.	
The	course	integrates	theoretical	foundations	with	practical	exposure	to	computer-aided	
design	(CAD)	tools,	enabling	students	to	gain	both	analytical	skills	and	hands-on	experience	
in	building	CMOS	logic	circuits.	

Learning Objectives 
-	Build	CMOS	chips	at	the	transistor	level.	
-	Design	and	analyze	logic	gates	using	MOS	transistors.	
-	Evaluate	the	effects	of	parasitic	elements	in	wires	and	devices.	
-	Understand	CMOS	fabrication,	layout,	and	testing	processes.	
-	Apply	circuit	delay,	power,	and	interconnect	models	in	practical	design.	
-	Use	CAD	tools	(e.g.,	Cadence)	for	circuit	and	layout	design.	

Required Textbook 
CMOS	VLSI	Design:	A	Circuits	and	Systems	Perspective	(4th	Edition)	
Neil	H.E.	Weste	&	David	Money	Harris	

Assessment & Grading 
-	Homework:	30%	

-	Cadence	Projects:	20%	

-	Midterm	Exam:	20%	

-	Final	Exam:	30%	

-	Total:	100%	



Grading	Scale:	
A	=	90%	and	above	
B	=	80–89%	
C	=	70–79%	
D	=	60–69%	
F	=	below	60%	
(No	curves	will	be	applied.)	
(No	grade	drop	will	be	applied)	

Attendance	Policy:	Final	grade	adjusted	by	attendance	multiplier:	
0	absences	→	×1.1	
≤3	absences	→	×1.0	
4	absences	→	×0.9	
5	absences	→	×0.85	
6	absences	→	×0.8	
≥7	absences	→	×0.6	
(Absences	may	be	excused	with	prior	arrangements	or	documented	emergencies)	

Course Policies 

• Academic Integrity: All submitted work must be your own unless explicitly 
designated as group work. Cheating or plagiarism will result in disciplinary 
action. 

• Late Work: Late homework will not be accepted unless prior arrangements are 
made. 

• Exams: No make-up exams except under documented emergencies. 
• Technology: Students are expected to use Cadence tools for labs/projects. Access 

instructions will be provided. 
• Artificial Intelligence: The use of AI models is permitted, all work performed 

using AI, even if assisted by AI must clearly show reference of AI model used. 
• University Center of Accommodation and Support Services (CASS): The 

University is committed to providing reasonable accommodations and auxiliary 
services to students, staff, faculty, job applicants, applicants for admissions, and 
other beneficiaries of University programs, services and activities with 
documented disabilities in order to provide them with equal opportunities to 
participate in programs, services, and activities in compliance with sections 503 
and 504 of the Rehabilitation Act of 1973, as amended, and the Americans with 
Disabilities Act (ADA) of 1990 and the Americans with Disabilities Act 
Amendments Act (ADAAA) of 2008. Reasonable accommodations will be made 
unless it is determined that doing so would cause undue hardship on the 
University. 

 



Course Schedule (Subject to change) 

Week Date Monday Wednesday Homework Cadance 
project 

1 Aug 25 - 
Aug 27 

Syllabus review,  
1.1 A Brief History,  
1.2 Preview 

1.3 MOS 
Transistors,  
1.4 CMOS Logic,  
9.2.1 Static CMOS,  
1.5 CMOS 
Fabrication and 
Layout 

CH1.1 HW 

Cadance 
project 1 2 Sep 1 - 

Sep 3 
Labor Day, No 
Class 

Intro to Cadance,  
Cadance 
schematic 

CH1.2 HW 

3 Sep 8 - 
Sep 10 

1.6 Design 
Partitioning 
(theory only),  
1.8 Logic Design,  
1.9 Circuit Design 

1.10 Physical 
Design,  
1.11 Design 
Verification 

CH1.3 HW 

4 Sep 15 - 
Sep 17 Cadance Layout The NOT Gate Cadance 

project 1 due 

5 Sep 22 - 
Sep 24 

4.1 Delay 
introduction,  
4.2 Transient 
Response,  
4.3 RC Delay 
Model 

4.4 Linear Delay 
Model,  
4.5 Logical Effort of 
Paths,  
4.6 Timming 
Analysis Delay 
Models 

CH4.1 HW 

Cadance 
project 2 

6 Sept 29 - 
Oct 1 

Cadance 
Simulation 

Cadance 
Simulation NO HW 

7 Oct 6 - 
Oct 8 

6.1 Interconnect 
Introduction,  
6.2 Interconnect 
Modeling 

6.3 Interconnect 
Engineering,  
6.4 Logical Effort 
with Wires 

CH6.1 HW 

8 Oct 13 - 
Oct 15 Review Midterm Cadance 

project 2 due 

9 Oct 20 - 
Oct 22 Midterm exam No Class? NO HW 

10 Oct 27 - 
Oct 29 

9.1 Combinational 
Logic Circuit 
Design 
Introduction,  

9.3 Circuit Pitfalls,  
9.5 Silicon-On-
Insulator Circuit 
Design 

CH9.1 HW Cadance 
project 3 



9.2 Circuit 
Families 

11 Nov 3 - 
Nov 5 

5.1 Power 
Introduction,  
5.2 Dynamic 
Power 

5.3 Static Power CH5.1 HW 

12 Nov 10 - 
Nov 12 

2.1 MOS Transistor 
Theory 
Introduction,  
2.2 Long-Channel 
I-V 
Characteristics,  
2.3 C-V 
Characteristics 

2.4 Nonideal I-V 
Effects,  
2.5 DC Transfer 
Characteristics 

CH2.1 HW 

13 Nov 17 - 
Nov 19 

3.1 CMOS 
Processing 
Technology 
Introduction,  
3.2 CMOS 
Technologies,  
3.3 Layout Design 
Rules 

3.3 Layout Design 
Rules 2,  
3.4 CMOS Process 
Enhancements 

CH3.1 HW 

14 Nov 24 - 
Nov 26 

1.12 Fabrication, 
Packaging, and 
Testing 

Review Cadance 
project 3 due 

15 Dec 1 - 
Dec 3 Final Exam Dead day NO HW 

	


