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B—5= 5] (Introduction )

1. FIRES

$07- LB R R R R AR AR BB R S AL $0715 5 5
B Z MR REEFE S RIS i 37 RGN/ R S
WA, BB HEEE (Digital Logic Circuit) [HFEZEHNA.

A

1. #F{5"5 (Digital Signal) 5#$l{55 (Analog Signal) 2 [f]
K FR;

2. BFE THEEARE R

3. ¥ A4 (Digital System) Hi A /4 I K 3B 44

i 3=

1. BUAE S HEAR A

2. BFREHIHF R

(e s REERHET 21 CRRIRTZ1D 284k, FCHUE 2 B o,
BIECAE S R e lE R AR RME, o7 Emgrh s, X
PLA — 34| (Binary Number) #1£& (0, 1).

T REMFF AL

(1) R 775 il i 2 f s N i R R, o2 B S )
Ak

(2) RBEZEHRNESIUE, AEEHpEIE;

(3) AEARTE 20— HREM A\t 2 ERPIRAS R BN 0 B8R 1, FrilfA/
W RAARCRE, A4 SR T ORI IRER AT RIA,

(4) X FHH e RSB AR TR 25T 0,
ML FRET 1, TREA-MLRABHAEHEKR.
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2. Exercises

1.1 Define the following acronyms: _
ASIC, CAD, CD, CO, CPLD, DIP, DVD, FPGA, HDL, IC, IP, LSI,
MCM, MSI, NRE, PBX, PCB, PLD, PWB, SMT, SSI, VHDL, VLSI.

1.2 Research the definitions of the following acronyms:
ABEL, CMOS, DDPP, JPEG, MPEG, OK, PERL(Is OK really an
acronym?).
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1.3 Draw a digital circuit consisting of a 2-input AND gate and
three inverters,where an inverter is connected to each of the AND gate’s
inputs and its output. For each of the four possible combinations of inputs
applied to the two primary inputs of this circuit, determine the value
produced at the primary output. Is there a simpler circuit that gives the
same input/output behavior?
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( Binary Expression of Information )

%ull\gln\

FHERI . R GBI AR R R A
Z AN I, BSOS, S-S, — AN 3
RABATRU RN 2 R S MiEsE, Rt RS
BCD W n K 1B OHAARS) | A% TSR I 035 A 15 R
5 A R R
e

1. 3t (Decimal) %, —## (Binary) . J\##| (Octal)
HoRt-753 i (Hexadecimal ) 3 198 7 77 i LA K AT 122 60 FO AR L B e

2. “HEHIBMIZE;

3. FFSHRIE: fF5-$EMS (Signed-Magnitude System, &
i), —3EHFMY (Two’s Complement, #Mi%) . —iF#IKHY (Ones’
Complement, Sxfih) Fox LK BATTZ 8] AIH H 4 e

4. 7554 (Signed Number) fHi2%; %! (Overflow) M2 ;

5. BCD f% (Binary Codes for Decimal Numbers) . n 1 1 5
(1-out-of-n code, ML) | #&TEHFS (Gray Code) HIHF S KI5 i
TR R

xﬁlﬁ\:

1. FH5HIRIE R AR Bk

2. TESHINRE 5 K o b

(1) REIE IR )\ RIBOR /N I 2 R T ik B
REATZ 8] FIAH EL A 4

0 A2 45 2 A BB v A — S 7R 4 52 1 LA B AR AL ) 5 A5 s
AN 3 F—ANRA p CL8H, o AN rEBI% D, B

p-1
D=Zdini

i=—n

KA, r NHEBG d 5 LR, 05 i BrHORE, D AR,
p-1
ATEAR A Dy = Zd,- xr', K r BRI . Kb,

r AAFRARGRHIIO AR, D A E AT T A B M B K A

o5 R B F b L A ) F) B T 2 4 PR B 4 /N B
o T REAT IR .

RER I HHINER . B TSR ERBR L r BE
REG AERRHIE r HEGIBEEBOR Y MBARAL: RJEH_E KRV 7
HERUL ry FECHARE 1E0 r SEHIEEEOR A IOUARE; LA,
—HBIBRERIR A 0 Kk,

NBER G AT A FRZBERIBUR N A TR ry R
RARERR Sy, AT r SERIBO NGRS WS s AR ¥ i
JE IR /NECHE > PR vy PRI RGN r W1/ EGH S 1
AL CARHE, —HBIFEMABIN/NEE K 0, siEkF i
RN IE .

K BB )\t BRI SR B T 0 T

REHCH S+ LA R BIBOR/INE Uk 9 5 A KR ) 2245 = (Y

(2-D



AL ZHHIEERC — O\ BEH] (SR B LA R AL
fn 0

INEEER Sy L3RI N A T, KR A=A (D947
TR L) k] (FSEEED B BN R AEEALN 0.

BN ES] (F7SEESD U — 7St OUsSD 4,
FEZEHANPE: B, Bk GH HRBEHD Bt s gt
HI%G B, PRSI RIS R OVERD %

(2) ZREHIBE ks &

LA R IR, TSI BRRGRTIEH . B E AN
HEHIERAL, BINBUS ST, WRAL ) S S B AL ATIE E . A
AR #2331, 152,

(3) TS HAIRRA T A

JFRY (FFS-$UERS) « e RS IR RS AL SRR RS,
HE S ARFERELSHE. SES, F5H 0RR; SHHa%,
S 1 RR. XF0, HFREMERR (+0. -0 , Bl nfr =i
HIER R RTEE - (2" - 1) ~ + (2" -1).

G M EBEAME R RS RERRHRE, AEIIMERR
R N IE B AMO R R BN R R SN 1. XAEHLE 1 E 2 CRER
AR 0 BIFFSE, HAMIRRZ A 0. AT, FHAMEFRRA
H—F, n AL ZBERMERIRRTEER 2"~ + (2" - 1),

RA9: HEIES M RIERRMEFEEERREE, HEKRSER
RESTNEBHIRBRREMLRK . BHREBRSEHEM (20 12
1, Bl n =3I RBERRTEED - (27 -1) ~ +(2"' 1),

=FhRE T R B T vk

@ XMFEH, ARAREHFRLERHEFR, HEESTIREE;

@ XtFHH AT LS 4R B RIE F7 R IS X R R IE 4K
BE TG, BERERERNRET SR,

(4) ZHHHIAMYIEE

W5 1) gk thiE e DUR AN AT sz 8. [0 w0
Blwe=[FJum, BONEL. INECCA S AER A %MD . 2B R e,
AT R ARSI 7 T EH

IMBIZE R A=A . % R A R R ORI
SRR, BFSEMHNEARSEE; FSEAHNTT RS L.

e N A2k RIS EARINR AR S AR,

(5) BCD 3., #& Mgtz 7 LA — i HI3e 18] FAH B A4

8421BCD 4. 2421BCD #5. 4 3 i #R & BCD 5, Bi+iE4|4%h5 .
AL R R T EIERL P —4L (0~9) , i R BB Ak,
BCD 15, RS K8 e e btk il . Frb 8421 1 2421 A iZFhgmhis
B A &AL EHIE.

W B B I AR S RE AT RS (AHARIE ) Z B 1 4%
ZNED

B n A S B E SR n AL Gray BSH)7VEAN: X n AL ]
BMNA B LGS 0~n—1; £ HHIRGEE i fL A5 i+1 AL4HR], W Gray
MEE iAo, B 1; ZHEHIEDE vl 72445 0 kbEE.,
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2. Exercises

2.1 Perform the following number system conversions:
(1) 10100.1101 ,=7 ¢ (2) 101111.0111 ,=74

2.2 Convert the following octal numbers into binary and hexadecimal:
7436.11,=7,=7

2.3 Convert the following hexadecimal numbers into binary and
octal:
9E36.7A | =7,=7,

2.4 What are the octal values of the four 8-bit bytes in the 32-bit
number with octal representation 34125016732 ¢ ?

2.5 Convert the following numbers into decimal:
(1) 10100.1101 ,=2,, (2) 15C.38,,=24

2.6 Perform the following number system conversions:
(1) 23851 ;5= (2) 125.17,4=7,
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2.7 Add the following pairs of binary numbers, showing all carries:
110101

+ 11010

2.8 Repeat Drill 2.7 using subtraction instead of addition, and

showing borrows instead of carries.
110101

- 11010 -

2.9 Add the following pairs of octal numbers:
57734

+ 1066

2.10 Add the following pairs of hexadecimal numbers:
F35B

+27E6
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2.11 Write the 8-bit signed-magnitude, two’s-complement, and
ones’-complement representations for each of these decimal numbers: +25,
—42.

2.13 Each of the following arithmetic operations is correct in at

hlS TAdisuls Sheten O Non Yo KRG S sty B least one number system. Determine possible radices of the numbers in

following 8-bit two’s-complement numbers: )
10111111 01011101 each operation.

= +44+14+32=
M, 11011111 @ | vo110001 (1) 41/3=13 (2) 23+44+14+32=223
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2.14 The first expedition to Mars found only the ruins of a
civilization. From the artifacts and pictures, the explorers deduced that the
creatures who produced this civilization were four-legged beings with a
tentacle that branched out at the end with a number of grasping “fingers”.
After much study, the explorers were able to translate Martian
mathematics. They found the following equation:

5x% —50x+125=0

with the indicated solutions x = 5 and x = 8. The value x = 5 seemed
legitimate enough, but x = 8 required some explanation. Then the
explorers reflected on the way in which Earth’s number system developed,
and found evidence that the Martian system had a similar history. How
many fingers would you say the Martian had (From The Bent of Tau Beta
Pi, February, 1956)?
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2.15 Your pointy-haired boss says every code word has to contain
at least one “zero”, because it “saves power”. So how many different
3-bit binary state encodings are possible for the traffic-light controller of

bt S

1

=

Table X2.1?
Table X2.1 States in a traffic-light controller
Lights
State N-S N-S N-S E-W E-W E-W | Code
Green Yellow Red Green Yellow Red Word
N-S go ON Off Off Off Off ON 000
N-S wait Off ON Off Off Off ON 001
N-S delay Off Off ON Off Off ON 010
E-W go Off Off ON ON Off Off 100
E-W wait Off Off ON Off ON Off 101
E-W delay Off Off ON Off Off ON 110

4] H 3 SR

2.16 List all of the “bad” boundaries in the mechanical encoding
disk of Figure X2.1,where an incorrect position may be sensed.

Figure X2.1 A mechanical encoding disk using a 3-bit binary code
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2.17 On-board altitude transponders on commercial and private
aircraft use Gray code to encode the altitude readings that are transmitted
to air traffic controllers. Why?

2.18 An incandescent light bulb is stressed every time it is turned
on, so in some applications the lifetime of the bulb is limited by the
number of on/off cycles rather than the total time it is illuminated. Use
your knowledge of codes to suggest a way to double the lifetime of 3-way
bulbs in such applications.



