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It gives me a great pleasure to preface this new book written by my colleague and friend
Professor Jianwen Huang, and co-written with her collegues Prof. Dewen Sun, lecturer Minghuan
Zhang (from Shanghai Jiaotong University and Shanda University).This book is intended as an
introductory digital circuits book for students in Computer Science, Computer Software Engineering,
and Information. The philosophy of the authors is to illustrate the theory through a large number of
design examples and problems, in order to give students both fundaments but also an intuitive
feeling for how digital circuits operate.

The book is focused on CMOS based digital circuits, and has been written for students
without specific previous knowledge of electronics. With the use of a companion software DSCH
for logic design and simulation, the students will be able to illustrate both the basic circuits, either
combinationnal and sequential, but also the fundamental blocks used in microprocessor circuits.
Using DSCH, students can also simulate the behavior of their own circuits by modifying existing
examples or exploring new design techniques, on their own computers.

Many books on digital logic design have restricted their contents to combinational and
sequential circuits, with emphasis on logic theory and a lack of information about how this theory
applies to build modern microprocessors. This book also introduces a very simple microprocessor,
illustrated by some interesting examples, including schematic diagrams that may be executed,
simulated and modified by the students, using the companion tool DSCH.

Throughout the book, basic concepts related to programmable logic devices (PLDs) are also
introduced, the authors put an emphasis on HDL-based design, a very efficient design method used
to design complex logic circuits. A set of examples and experimental works are introduced and
explained.

I wish to congratulate the authors for having written this book, and try to innovate teaching
methods in the unlimited field of logic circuits. The book gives a comprehensive overview of
modern logic design fundaments, it will be necessary to students in Computer and Information
fields, giving them the in-depth understanding of logic design concepts and also the computer aided
instruction learning ways.

Professor Etienne SICARD

Author of Dsch and Microwind tools
INSA Toulousé, France
Etienne.sicard@insa-toulouse.fr
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8 F—Hn HFEB (F4) RUuZi}IRA#GL

AUEH, YREFKN, #MERRBH0 5-0 FE—RHRRIER.
1.3.2 FHSMUZHHIBHMBEHE
1. ZHBIFMEIE
AMDR RS AL BB INE, RN (BT M, HERHE
FFEAMG . B
[A+Blw=[A)s+[B]l»
RWAR  X,=70, Xo=8,0, F|F#MLIEHE K _#HHIH X +X5, ﬁ?ﬁﬁSﬁ
X1=T71=+00001115, X>=8,=+0001000,
[Xi+tXo)w=[X1]wH X 2}#=0 0000111,+0 0001000,=0 0001111,
00000111

+) 00001000
00001111

BIX 1+ X Jw=[ X 1+ X2]5=0 00011115,
HAE X+ X,=t0001111,=+1540
X=610, X;==910, FIFIAMBIZE R —HHIM X 44, BFER 8 AL
X1=6,,=+0000110,, X,=-9,,=0001001,
[Xi+Xa]w=[X1]a+[X2]#=0 0000110,+1 1110111,=1 1111101,
00000110

+) 11110111
11111101

BIX+X]=1 11111015, [X;+X]=1 0000011,
B AH X+ X,=—0000011,=—3 0.
- 2. Z#FIRMERECE
AME R IR HE RS AL Z BHR B, RIS R
[A-Blw=[4+(-B)n=[A]s+[-Blx
B AMD PRI e R AME IV E A TIE 5
Xi=1010, X:=9y0, FIFIHMBIEER HEHIHK Xi-Xo0
X,=—10,5=—0001010,, X; = 9;o= 0001001,
[Xi=X]n=[ X+ Xo) In=[X1]s+H=Xa]w=1 1110110,+1 1110111,=1 1101101,
11110110

+) 11110111
11101101

B[X—X,]5=1 0010011,, X;—Xo=-19;¢o
1.4 ZiH$I%meS

EHTFRET, SHAYUNE BB B H e H A e T3, A3t
BN E (5 BRI TERR b, 4abD 2 Ja i — BEHIRORR O — IS



F1E K#H5%45 9

1.41 Z——i##4mag

Tt EE, sAR S 8k 4S9 (Binary Coded Decimal, BCD). # I
) BCD i34 8421BCD #5. 2421BCD 4 K& A& 3 5% . X B H 444 8421BCD 4.,

8421BCD 52 —#E I BCD 15, F 4 £ 8421BCD 8% R 1 Ar+3EHIE, BALHIHL
KRR 8. 4. 2 F1 1, BI 2°, 22, 2" 2° (GEM@ 4 AL sEHISHAUEMRED, 0000~
1001 43 HUXT R 0~9 +M 4. #&K, 8421BCD A i 1010~1111 SFEFHHI. £ 1-2
btk 5 8421BCD BEHIXT N X R

% 1-2 8421BCD 8

T 8421BCD & T EI A 8421BCD 75
0 0000 5 0101
1 0001 6 0110
2 0010 7 o111
3 0011 8 1000
4 0100 9 1001

VIRWEEY 133t % 7810 30.2550 43 HIH 8421BCD &R,
7816=0111 1000pcp
30.25,0=0011 0000. 0010 0101pcp

12R: +# 41400 BCD BA TR T R4S BAFE-— R4, RANSTEHBAL.

Bltn, EHRE 1.25 TR ESE RO R, SRE:
7810=1001110,; 30.25;0=11110.01,

142 FHHRG

B ASCII AN ZHRRE T2 HHRG. FHETENTHARZRIERERZ— BA
VOB X EREEES . FiHENP, BAENFRIEE —MRER R, 1ERRAXL
FRMKYE.

1. ASCIl &3

B2 HFHHEE ASCH Hid ((EEREBXEAFEFRE), WMk 1-3 fis.

ME 1-3 PATLLEH, ASCI FBAIE 10 MdHIEFE (BF 0~9, XA 30H~39H).
26 MEXFRIKNEER: A~Z (41H~5AH), a~z (61H~TAH). UL EK—EHEN%
&S, £ 128 MEM. RILTHHIRmILTFE 740, MEEHKHEFIIRF A bebsbsbsbabibge

# 1-3 ASCIl FF5REE

bebsby
000 001 010 011 100 101 110 111

babzb bo
0000 NUL DLE SP 0 @ P N P

0001 ~ SOH DCt ! 1 A Q a q




