Heeseung Jo



3.1 =2

=|: & HAS OE= o F
=2|Zf(logic value) LS
=gk HAl (false) ZF(true)
P 0
A2 A =l (off)
M7] A= =4 (Low) S & (High)
=2|Atx = {false, true} = {0, 1}
Ze|Hy: EAEE HAl (x, v, z, al, a2, alarm, bell,
- YEHS (Y M3)
- EYHS (&Y HM3)
=24 Rft 4ol HBHL0] B



{=2|4, 27
A7, =e|2l2E}

L (
e)

o4

<
B mr
ml _”_._ﬁ
_z_.__._

ol N

N

—An_ __Oh ._.1&
o -

3 "

MHr
Hr

<
ol

m_ﬁ
ol

<k ol
1

i
51 9!
NS

(o) 2=
54 D2|E| Z7HE




EEER

A

—

= 2| & (AND)
Z = XsY = XY = X AND Y
X Y 4
0 0 0
0 1 0
1 0 0
1 1 1

=2| & (0R) =273 (NOT)
Z=X+Y =XORY 7-x EE Z=X'
X Y Z X Z
0 0 0 0 1
0 1 1 1 0
1 0 1
1 1 1




§3.2.1 22044

CH 4= (algebra)

- 232 Se(axioms)E WFots +ofd AZ
« 2lA0| Zst(set of elements) & ¢AFAF(operator)2| ZHA|
H LFAL
« O|at AALZ}F(binary operator)
- A ALk 4, - %, s

=
- 2| A Ak AND, OR
« LISt AALZF(unary operator)
A
T

HA: 24 - HZ2(square root), E1(log)



=2 (2, axiom)
- =2|gt0|Lt ot S2f O|ZEAHANAM 71 7|=zH0l 27Tt
El= HAH (&)
- S8 227 glo] AFor 2l
- AFO0|L o|F2| A|glo| o2t ZOotS0{O0F of= A

Me|(EH’, theorem)

2l HA| : HZXHE|(lemma)

=1 A
2| 2E8E 2 EEk|= 2742 HA : OE4E|(corollary)
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H2 (George Boole, 1815-1864)
- =2z AEst= 4 &t

T Fol
CEY RS
- A9 e = {0, 1}
« G4 = {AND(e), OR(+), NOT(')}
e M£2| (), NOT, AND, OR
MHCH Al (dual equation)
- =2|40f CHsl {0 < 1, AND & OR}Z WAt H= =i
- goiAol de|: el =24 0] FHOo[H HAE et ZO|
e X e X=X &

X0 =0 <

« (x')°

I
X



2204 Hel

1. EFal(closure)
10t2f0| CHAl O Zete| AA0| &otCt
= AND(+), OR(+), NOT(') H4tof| CHotd &of RULCEH

(associative law)
for all x, y, z € S

)-Z=x-(y-2)
ALY CHot Z

H 2| A2
o Hd
X o (yez) <==> (X+y)+z=x+(y+ 2)

3
= =

(X e y) 2z

3. WEHH 2] (commutative law)
y=yY X for all x, y, z € S
HAO|| CHSFO wEHH= A2

= (Y + x)

(y » x) <==> (x+y)

X e
e 2 +
(x e y) =



| 2204 3e

4., ZH|H 2l (distributive law)
X o (yez)=(X-ey)ss (X 2)
(e, +), (+, «) ALO| Ol ZHIHZ] HE
Xe(y+z)=XXey)+Xez) == x+(yez)=Kx+y) X+ 2)

=
> +
xey+zz(xey) +(x-2z)==> YA 2U=2{0 2 JEIA E=

5. 2t= 2 (identity element, e)
e for every x

X €S
= 1, + 0f CHot SSH2 0

cf) x e @2=0 <== x+1=1
6. A& (inverse) = H 4 (complement)
=2|H x| Lot A (E4)2 x

X o X =0 <&<==> x+x' =1
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H o A Z =
I 2=+ 42 S8
Z217t80]| oot FHf H2Z FH
xe(y+z)=(xey)+(xez)
UHAHL =Hi ®2lo] 2% Al =Hi #2lo] QEZR Al

X y z y+z Xe(y+z) (xey) (x+2) (Xey)+(x-2)
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
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I C D 27t0| B2l (De Morgan's law)

(x+y)=x'e)y' < (xey)=x+)

(-x1 +X2+°--—|—xn)': x1'0x2'... o

n

'

fem— (x1.xgo...xn)':x1'+x21...+x

[E 3-5] ER27t9| #Hzl =
IR Q2 =a|Al o=z =aA
xty | (#y)' | X y' X"y

R | RIS | X
R IO RO IK

n

'
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§ 3.2.2 =2jAl9 743

kA3t (simplification)
- O Ztttsl =2[322 9 (=2| AHOIE =
[Of| Al 3-1]

Xt+txey=Xx

[Of| Al 3-2]

xe(x+y)=x
[Of| A 3-3]

X+x'ey=x+y
[Of| A 3-4]

xe(x'+y)=xey

Zk
O

)
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e ZhAash oA

=1

[O| A 3-5] f(x, vy, z) = x'yz + xyz' + xyz

[Z0]|] f(X, ¥y, z) = xX'yz + xyz' + xyz
= Xyz' + X'YzZ + XyzZ + Xyz
= (xyz' + xyz) + (x'yz + xyz)
= xy(z' + z) + (X' + x)yz
= Xyel + 1leyz

= Xy + Yyz

// X =X+ X
[/ + A =A HY
[l Xy + xy = (X + X)y

/] x> +x =1
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O|AMsat(adjacent terms)= &Of SfLIZ SFZIC
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o) 3" =l

x7} C}=

y7t Ct2

—

z7t =

—

o

0o

oot

oot

: Xyz + X'yz =

2 XYz + Xy'z =

1 Xyz + Xyz' =
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HESKE

[0l A 3-5] el&er =0]:

[£0]] f(x, y, z) =

[O[A 3-71 f(x, ¥y, 2) =x'y'Z’

[£0]] f(x, y, z) =

f(x, v, z) = x'yz + xyz' + xyz

+ X'y'z+xy'z' + xy'z
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§ 3.3.1 7|2 =2|A0|E

=2| AO|E: 57l Sitct= &
2212 AND AH|0|E 2218 OR A|O|E NOT A|O|E

[2® 3-1] =2|A0|E 7|2

X | L

><
+

-
x|

L
Y BE Y 1 X
L

(a) AND #|0|E St (b) OR A0 |E 5% (c) NOT 7I0|E S

[ 3-2] 7|2 Al0|E2| £ cist Eto| Cto[o] 1%



§ Mot 2|

A0 A|H (propagation delay)

ol
= |

HAMSO et 2HMSTH Hots Al

2t 2+A
« AM3SIt AHOIEE ZEist= AlZt
- AHOIE E1 Wjojct &4
e QHIMOZ £ L} X
X
y
XS
Mot X|H =0 xy UEAS
28 T zaus | o
Mot X|H =3 xy HA S | E3hs
5 S t t+d i
(a) AND A|O|EQ| M1} A|Zt

(b) =282 3 X|H
[2% 3-3] Tu} XA



de S5 Wopx

Supply Voltage

o 22 high level, A= low level= Q|0 (dHiH oz &

0=
J

Fan-out
« HO|EE ZE1}st O}R0| CtE AOIEZ HE 7ts

. 1 201= ATHO| US

ROut Ti

= X = =X

(a) EZHX|AE AND AOIE (b) O F(fan—out)
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§ 3.3.2 H=a|o B
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=2| 1(high)

=2| 0(low)

BEA M

(b) =2

falarm

=2/ 1(high)
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} 3.3.4 =2|A0|E £5&

(& 3-7) 2-¢/23 AND A|o|E

o4 = AND A0|E 7|5
X y F=x-y Uy el - &3 Ha Ay Fre| - &8 F=g
0 0 0

1 1 1

(¥ 3-8) 2-2/2f NAND A|o|E

ST ==t NAND AH0|E 7|

y F=(x-yy o= =] - 24 7= o F=2| - 49 d=a

1

e L H0—

o o | X
o
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(OR)

(E 3-9) 2-213 ORA|I0|E

el= = ORHO|E 7|2
F = x+y s "= - &3 HE=g| e R=2| - £ F=2|
0

o | O | X

1

1

1

(¥ 3-10) 2-21= NOR A|0|E

oz = NOR AOIEZ|Z
X F = (x+y) oA =2l - 54 F=2 oy F=a| - &4 "=l
0 1
0 0 —d
1 0 j_|_>37 —C}
1 0
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==
ST

(XO0R)

(& 3-11) 2-215 XOR A|0|E

24 £
XOR AO|E7|=
X F=xPy
0 0
0 1 )
1 1 —,:j )
| 0 10| 4
(® 3-12) 2-2/24 XNOR A|0|E
2 B
XNOR H0|E 7|=
X F=(xDy)
0 1
0 0 \
1 0 —,:j )
1 1 5 ™ol £
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§ H{, NOT H|O|E, 3¢/ AoO|E
l/
(a) M (b) A=2| NOT A|I0|E (c) B=2| NOT A0|E
[23l 3-8] B{I{e} NOT AH0|E

X— X X
=D— ED— ED—
I— Z Z

(aQ)F=X-Y-Z (b) F = X+Y+Z (c) F = XpYaez
= > 5 x5
Y —— F Y F Y F
71— Z Z

dF=X-Y-2) (e) F = (X+Y+2) (f) F = XDYD2)

[2& 3-9] 3-3 AH[0|E
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