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Digital Circuit Design

e Text Book
Digital Logic Circuit Analysis & Design

e Victor Nelson, Troy Nagle Bill Carroll & David
Irwin, Prentice Hall. (Midterm)

Digital Design with CPLD and VHDL

e Robert Dueck, Thomson Learning. (Final)

e Class Hour : Mon, 1.30-4.20 pm
e Office Hour : Tue, 9.00-12.00 am




Digital Circuit Design

e Contact me
Email : somchai.aru@kmutt.ac.th

Website : webstaff.kmutt.ac.th/~isomusmi/
digital.ntml




How to obtain scores ©

e Class attendance
10 %

e Tests (Midterm & Final)
70 %

e Homework & Lab
20 %




Content (Midterm)

e Analysis & Synthesis of Synchronous
Sequential Circuits

e Simplification of Sequential Circuits
e Asynchronous Sequential Circuits




Content (Final)

e [ntroduction to PLD & VHDL

e Combination Logic Functions

e Digital Arithmetic and Arithmetic Circuits
e Introduction to Sequential Logic

o PLA

e Counters & Shift Registers

e State Machine




Introduction to Sequential Circuit

® 1.5 Sequential fiferes Combination #ifida
YDIHUIIANUTUNINIIAANIEAN ) VDI2995 1D
dred1uy ald uaz counter dwmsuivday vise
AT

9 9
(<Y, 2 1 o 1

® mshnuvesees sequential sivvziusgnudumi

U

9 Il
v v v W v o =N

flaatiu uay sunnideuld Wudidy duiuilandndunile
Y

v

A A 1 o
ﬂJ@Q’Nﬁ]i‘]J‘J&Lﬂ‘V]Hﬂ@ ... AUIYAITUIT




Sequential Diagram

Combinational
Logic




funlsididgueses Sequential

e aaneiligiiu (Present state)

e annziald (Next state)

® dyanauin (Input)

e nmanldsuann: (State transition)
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Uszianvesises Sequential

e Synchronous Sequential

Pulse Synchronous wanudunnildidud
Pulse uavniheanusideslddaana Clock

Level Synchronous waadunndi iy
Level uazmirennusrdeslddyas Clock




Synchronous Sequential

Combinational




Uszianvesises Sequential

e Asynchronous sequential

Pulsed Asynchronous dyanasunniildesdudyaia
Pulse nagmineanusrlidedddyana Clock (Pulse
mode)

Level Asynchronous
Level uazniirsanudrhidos]
(Fundamental mode)
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Asynchronous sequential

Combinational
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wieanus (Flip Flop)

e RS Flip Flop
e D Flip Flop
e T Flip Flop
e JK Flip Flop




RS Flip Flop
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RS Flip Flop
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K-Map ves RS FF i
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D Flip Flop
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K-Map ves D FF fifinas 113
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T Flip Flop
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Jaywudeadu Timing Diagram wves F/F
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State Diagram uaz State Table

e Mealy model

NS/Z

x=0 x=1

PS

A | B/1 | C/o
B | B/o | A/1
C | Ao | C/o

(n) State Table

e Moore model

(n) State Table (v) State Diagram
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