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ISBN 978-0-19-933913-6, 7th edition, 
or 8th edition, Oxford University Press

° Textbook

° Lectures

° Prerequisite
ENSC 225 (Microelectronics I)

Mondays                 08:30 - 10:20, AQ 3159
Wednesdays           08:30 - 09:20, AQ 3159

° Tutorials
Wednesdays           09:30 - 10:20, AQ 3159
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° Labs
Hardware Lab  -  Lab 1 (after Jan. 24)
Computer Lab  -  circuit simulation using 

LTspice ( or HSPICE in ESIL )

° Oxford Learning link to 8e resources
https://learninglink.oup.com/access/
sedra8e-student-resources#tag_all-
chapters

Lectures, tutorials and office hours will be 
on-line till Jan. 24, then back to normal
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Marek Syrzycki, syrzycki@sfu.ca
Office hours: Wednesday, 13:00-14:00, ASB 8837

° Instructor

° Teaching Assistants

° Course web page

www.sfu.ca/~syrzycki/325

user id: ENSC325

password protected

Nicholaus Zilinski, nzilinsk@sfu.ca
Office hours: Thursday, 13:00 - 14:00, Lab 1

Hamidreza Ghanbari, hamidreza_ghanbari@sfu.ca
Office hours: Tuesday, 10:30 - 11:30, Lab 1

Office hours on-line before Jan.24
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• Supplementary textbook

• Book web page

Oxford University Press

ISBN: 0195108426
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www.macs.ee.mcgill.ca/~roberts/
ROBERTS/SPICE



© 2012 Oxford University Press

Microelectronics II - ENSC 325

• Supplementary textbook

• A note to the student

Oxford University Press, 4th Edition

ISBN: 978-0-19-544584-8
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“This book has been developed for students 
of the engineering and technical sciences. 
Its purpose is to provide a framework for first 
conducting research and then writing clearly 
and comprehensively....
  ...This book will show you how to refine 
your research and writing skills so that you 
can present your ideas professionally both 
on paper and in person.”
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Course grading policy

Taking all quizes is mandatory. No makeup quizes are planned.

Each Lab Team in the Lab 1 will have 2 students and one parts 
kit. 

  
50%
50%

• Hardware Labs (4)
• Quizes (4)
• Homework assignments (4) not graded



Hardware Lab - starts after Jan. 24
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Four experiments •• Current mirrors
•• Differential amplifiers
•• BJT multistage amplifier
•• CMOS two-stage operational amplifier

Parts kit



Software Lab
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•  LTspice software tool will be used in the ENSC 325
         - downloadable to your computers from:
https://www.analog.com/en/design-center/design-tools-and-calculators/ltspice-simulator.html

•  HSPICE in ESIL is available and can be also used
•  Spice circuit simulator must be used with appropriate 
        device models and/or model libraries

npn BJT array CA3046 CMOS transistor array MC14007

Dual complementary pair plus CMOS inverterDifferential pair plus 3 matched BJTs



Tentative schedule of lectures 
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Important things to remember

from 
ENSC 225



Symbol notation for signals

Source: Sedra/Smith "Microelectronic 
Circuits", 7th Ed, Oxford University Press

dc value of the signal

total instantaneous 
value of the signal

ac value of the signal

rms value of 
the signal
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Voltage amplifier
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Current amplifier
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Transconductance amplifier
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Transresistance amplifier
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MOS transistor
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structure schematic symbol

Source: D.A.Hodges, H.G.Jackson, Analysis and Design of Digital ICs



MOS transistor
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Cross-sectional view

Source: D.A.Hodges, H.G.Jackson, Analysis and Design of Digital ICs



I-V characteristics of MOS transistors

Source: Sedra/Smith "Microelectronic 
Circuits", 7th Ed, Oxford University PressENSC 325 Introduction 17



MOS overdrive voltage VOV
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Small-signal models of MOS transistor
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neglecting channel-length modulation effect
(output resistance ro = ∞)

including channel-length modulation effect
(finite output resistance ro)

Introduction

including channel-length modulation 
effect and substrate (bulk) 

transconductance gmb (vbs ≠ 0)

Source: Microelectronic Circuits, Sedra/Smith, 5th ed.



Small-signal model and parameters of MOS transistor
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parameters

Introduction

model

transconductance

substrate (bulk) transconductance

output resistance

Source: Microelectronic Circuits, Sedra/Smith, 5th ed.



Bipolar junction transistors (BJTs)
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Integrated circuit npn 
transistor structure

Cross-sectional view

Layout

Source: D.A.Hodges, H.G.Jackson, Analysis 
and Design of Digital ICs



Bipolar junction transistors (BJTs)
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iE = iC + iB

IS = A · Is
A = emitter area



BJT base-emitter voltage VBE [VBE(ON)]
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VBE =VBE ON( ) =0.7V
BJT biased in active region:

B-E junction forward biased
B-C junction reverse biased (or forward biased below 0.4V)

BJT biased in saturation region:
Both junction froward biased VCE ≤0.3V

0.7V0.7V

VBE=0.7V



Small-signal BJT model
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hybrid-π

voltage-controlled current source
(transconductance amp)

current-controlled 
current source
(current amp)

T-model

current-controlled 
current sourcevoltage-controlled 

current source



Small-signal BJT model including the output resistance
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hybrid-π

voltage-controlled current source
(transconductance amp)

current-controlled current source
(current amp)

T-model



Small-signal BJT model parameters
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hybrid-π

Source: Microelectronic Circuits, Sedra/Smith, 5th ed.




