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This lecture aim to provide the student with the essential background on semi—conductor materials and a basic understanding of the fol

FayerN==Rkva
TUEIsgees lowing semiconductor electronic devices that will be required for a successful career in electrical engineering.
ERETOEER])
= _ | Students could solve the problems in textbook.
CQlgrH ALt
600 sAlHdZFuol 2
= ASoE | ooz | g | AR | SAY | 25 B HEY
gl (%) 20 25 10 20 20 5 100
W=7k
AAH A
ESNTIVN | Semiconductor Physics and Devices_Fourth Edition
X At Donald A. Neamen | Z AL |MCGRAW HILL 2012
ztmxpz | Device Electronics for Integrated Circuits_Third Edition
= Solid State Electronic Devices
mAelo]  |eof Zelelof a0 | 22 71xw |
2E Maal= Physics, General Chemistry, Materials Science and Engi | AR SADY2 |DA
neering
Zeof HbAl Z-9| HE/EE PBL ek LMSEHE AEHAME 7| Et
(2F7ts) J «/
Sl 2o uret
L =7t 7|2 &4 ) oHEmg | WE/EE 7|
=1}
(o)
(100%) 40% 40% 10% 10% 0% 0% 0%
HItEm AL
- A(%) A+B(%) Co|5H(%) Zd|s
At ™oL d| g TOO‘V
goley | "ohmo 0 0 0 °
HohgIt 71 |=Ro12ste ZOEOLIIEN OE
« Toj sty mEstE x| Abst
-9 v Ze o, At7 § ME M X (X1 =HA) =
7|E}:
— | FHl M &7| 8 oA & OHobA ThA| H A
e - "o} AlgiAlZh oA % gohuy = (s, PESE, £20| T Hetaty §5)
2
ol AlE T HE
7|Et:
1 9(ERAl AR20| £7}7|5)
¥ 2| XA S5 =otst 2o, oM, A" S StETEollM T2 olsto] It X[ /0|
Lest 49 HAN S2ZAL ¥ Hojsts X AMEIS Soff 22of shghc
g gy g
2Ol HFAIE A|Z
— N THOoTIZ il
Fd SEE: e SXSEIN B
Orientation: Introduction to the course a
13= |nd general introduction to device electro |lecture Onsite
nics for integrated circuit




EEEISITE

S|
g

A
X-E

iz
ar

A2

A O
T H

SEMICONDUCTOR ELECTRONICS

- Physics of Semiconductor Materials
- Free Carriers in Semiconductors

— Device: Hall-Effect Magnetic Sensor

lecture

Onsite

SILICON TECHNOLOGY

- The Silicon Planar Process

- Crystal Growth

- Thermal Oxidation

- Lithography and Pattern Transfer

lecture

Onsite

SILICON TECHNOLOGY

- Dopant Addition and Diffusion

— Chemical Vapor Deposition

— Interconnection and Packaging

— Compound-Semiconductor Processing

lecture

Onsite

METAL-SEMICONDUCTOR CONTACTS

- Equilibrium in Electronic Systems

- ldealized Metal-Semiconductor junctions
— Current-Voltage Characteristics

lecture

Onsite

pn JUNCTIONS

— Graded Impurity Distributions

- The pn junction

- Reverse—Biased pn junctions

- junction Breakdown

- Device: junction Field-Effect Tran
sistor

lecture

Onsite

CURRENTS IN pn JUNCTIONS

- Continuity Equation

- Generation and Recombination

- Current-Voltage Characteristics of pn j
unctions

- Charge Storage and Diode Transients

- Device Modeling and Simulatio

— Device

lecture

Onsite

MIDTERM EXAM

EXAM

Onsite

BIPOLAR TRANSISTORS |: BASIC PROPERTIES
- Transistor Action

- Active Bias

- Transistor Switching

- Devices: Planar Blpolar Amplifying and
Switching Transistors

- Devices: Heterojunction Bipolar Transis
torstors

lecture

Onsite

BIPOLAR TRANSISTORS |1: LIMITATIONS AND M
ODELS

- Effects of Collector Bias Variation

- Effects at Low and High Emitter Bias

- Base Transit Time

- Charge-Control Model

- Smal|-Signal Transistor Model

- Frequency Limits of Bipolar Transistors
— Devices: pnp Transistors

lecture

Onsite

?EBPERTIES OF THE METAL-OXIDE-SILICON SYS

- The Ideal MOS Structure

- Analysis of the Ideal MOS Structure
- MOS Electronics

- Capacitance of the MOS System

— Non-Ideal MOS System

lecture

Onsite

MOS FIELD-EFFECT TRANSISTORS |: PHYSICAL
EFFECTS AND MODELS

- Basic MOSFET Behavior

— Improved Models for Short-Channel MOSFE
Ts

lecture

Onsite

MOS FIELD-EFFECT TRANSISTORS |: PHYSICAL
EFFECTS AND MODELS

— Devices: Complementary MOSFETs-CMOS

— Looking Ahead

lecture

Onsite

MOS FIELD-EFFECT TRANSISTORS Il: HIGH-FIE
LD EFFECTS

- Electric Fields in the Velocity-Saturat
ion Region

- Substrate Current

- Gate Current

— Devices: MOS Nonvolatile Memory Structu
res

— Device Degradation

lecture

Onsite

FINAL EXAM

EXAM

Onsite
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