Chuong 3

Cac cdng logic & Pai s6 Boolean

-------- " Th.S D3ng Ngoc Khoa
Khoa Dién - Dién Tur

= Khac véi cac dai s6 khac, cac hang va
bi€n trong dai s6 Boolean chi co hai gia
tri:Ova 1l

= Trong dai s6 Boolean khong c6: phan s,
sO am, ldy thua, can so, ...

= Dai s6 Boolean chi cé 3 toan tu:
= CONg logic, hay con goi toan tir OR
= Nhén logic, hay con goi toan t&r AND
= BU logic, hay con goi toan t& NOT




Hang s& Boolean va bién (T8

= Gia tri 0 va 1 trong dai s6 Boolean mang y
nghia miéu ta cac trang thai hay muc logic

Logic 0 Logic 1
False True
Off On
Low High
No Yes
Open switch Closed switch

Bang chan tri

= Bang chan tri miéu ta moi quan hé gilra
gia tri cac ngd vao va ngo ra. Vi du:

Output A B CJ[[x A B C DJ[[x

Inputs o o offo o o o offo

# l 0 o 1[f1 o o o 1[|0

0 1 0 1 o 0 1 0 0

A B X 0 1 1 0 o 0 1 1 1

0o 0 1 1 0 0 0 o 1 0 0O 1

0 1 0 1 0 1 0 0 1 0 1 0

1 0 1 1 1 0 0 ] 1 1 0 o]

1 1 o] 1 1 1 1 0 1 1 1 1

1 o 0o 0 o]

(b) 10 0 1/|0

1.0 1 of|o

A — 1 ] 1 1 1
pe—»] * [ 1 1 0 offo
1 1 o] 1 0

(a) 1 1 1 0 0

1 1 1 1 1

(c)




» B|eu thirc Boolean clia cdng OR

---------

x=A+B
OR
A B x=A+B
0 0 0 A x=A+B
0 1 1
1 1 1
OR Gate
(a) &)
5
Senn
n
Cong OR (tt) : 7

Ngo ra & trang
thai tich cuc
khi it nhat mot
ngo vao 6
trang thai tich
cuc.
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x=A+B+C
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= Cong OR cd thé cd nhiéu han 2 ngd vao.

———————————

Temperature

Vi du 3-1

transducer

Pressure

transducer

= T
Comparator |3
ViR
Py
Comparator =

= Cong OR dugc st dung trong mdt hé
thong bao dong.

0 -

Alarm

10




= Biéu d6 thdi gian cho cong OR.

A1
0= i T i
| e |
11 I T I T
B | I | I
| | | | |
0= 7 | | |
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= Bi€u d6 thdi gian cho cong OR.

A

B

C

ouT
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By
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0
1
0
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Time

ouT

A+B+C
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Cong AND

---------

- B|eu thirc Boolean clia cong AND
X=A*B

A

0

0 A @—

0 X = AB
1 B &—

AND gate
(a) (b)

- - 00>
—~— o =0\l
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Cng AND (tt) N 2

---------

Ngo ra & trang
thai tich cuc
khi tat ca cac
ngo vao 6
trang thai tich
cuc.
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A B C x = ABC
0O 0 O 0
0 0 1 0
0o 1 0 0
0 1 1 0
1 0 0 0
1 0 1 0
1 4 0 0
1 A 1 1

A o—
B @— x = ABC
C o—

= Cong AND c6 thé cd nhiéu han 2 ngd vao.
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= Bi€u d6 thdi gian cho cdng AND.

1 - |
A | I
1 I
0— [ | : | A o— x=AB
I I I I I
1 1 B B o——
I | | I I
B I | | | |
i I | | | I
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= Cong AND dudgc st dung lam mét mach
khda don gian

A UL o2 ——
I

X_||||| =
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= Cong NOT ludn ludn chi cd mdt ngd vao
= Biéu thiic Boolean cua cong NOT

X=A
1
WOl NOT A | | | |
Allx=A ) 0
0 ; A e [:;XD ® x=A
1 0 .R 3
(a) Presence of small 0
circle always denotes
inversion (c)
(b)
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Vi du 3-5

= Ngd ra clia cdng NOT xac dinh trang thai
cUa nut nhan.

+5V

Push Logic level 1 (true) when pressed
button (false when button is not pressed).

_|
[ ]
NOT Pressed

§ Logic level 1 (true) when not pressed
(false when button is pressed).
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= B4t ky mach logic nao cling c6 thé dugc
xay dung tur 3 cong logic cd ban: AND,

OR va NOT.
= Vi dU
«X=AB+C
=« X = (A+B)C
=« X = (A+B)

« X = ABC(A+D)
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Vi du 3-6

---------
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B &—— x=AB+C
C
(a)
A A+B
B x=(A+B)-C
C o—
(b)

(b)
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= Cho mach c6 biéu thitc x = ABC(A+D)

= Xac dinh gia tri ngo ra x khi A=0, B=1,
C=1, D=1

= Gid tri ngd ra co thé dugc xac dinh

1
o—o—|>o— 3
™ 1
. D_l—
5 2 Xos:0
D=1

A
B
C

nonon

kY

---------

= Vi du hay thiét Iap bang chan tri tir s¢ do
mach logic sau day

) A+B

i ) 4>_.x=(A+B)(B+C)
é A|B|C|Xx

0j]o0]o0

B+C 0 0 1

2 0|10

0|11

2INPUTS = S§ trang thai ngd vao (o1

73 = 8 trang thai RN
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OcCe 0 y = = -
0 0 0_PO0
0|0 111
0 1 0|0
0 1 111
1[0[0]o0
1 0 110
1 1 0|1
1 1 1 1
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---------

= Hay thi€t ké mét mach logic dudc xac dinh
bdi biéu thirc: y = AC + BC + ABC

= Khi mdt mach dudc dinh nghia bdi biéu
thirc logic, ta cd thé thiét k& mach logic
truc tiép tir biéu thirc dé.

= Bi€u thirc gébm 3 thanh phan OR vdi nhau.

= Ngd vao ctia cdng OR 1a ngd ra cla cac
cong AND
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Thiét 1ap mach tir bidu thi
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Thiét 13p mach tU biéu thife

Be BC -
>0 1ohc o e
Ce -
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o ) A+B
Be ° D—qx={A+B)(é+C)
B
B+C
Ce
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D t
inversion
w3
A x=A+B
—e
B
(b)
OR NOR
A B A+B A+B
o o L] 1
o 1 1 0
1 0 1 0
1 1 0
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= Bi€u d6 thdi gian cho cong NOR.

1
0
1
0
1
0

35

= Bi€u thirc Boolean clia cdng NAND
X=A*B

AND
——

AB

- 0 0o|>»
- o -olm

0
0
0
1

(c)
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IC cong NAND 74LS00

---------
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Vi du 3-10

---------

= Bi€u d6 thdi gian cho cdng NAND.

| |
|
A T B — . — Ae— x = AB
& i 1 B o—
I | | |
I |
. |
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Cac dinh ly ca ban trong
dai sO Boolean
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x*¥0=0
x*¥1 =

X¥x=x

X*x=0
X+0=Xx
x+1=1
X+ X=X
x+x=1

Cac dinh ly don bién

Sl ’1‘;
L %
i a2 ¥

-
S /
o |\

40

20



= Luat giao hoan
X*y=y*x
X+y=y+Xx
= Luat két hgp
(x*y)*z=x*(y*2z)
(x+y) +z=x+ (y + 2)
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= Luat phan phoi
X *(y+ z) = xy + xz
(x+y)(w + z) = xw + Xz +yw + yz

= Luat hoan nguyén

X

= X

42
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Mt s6 cong thic thudng dung

a) X.y + X.y = x
b) X + X.y = X
c) X+Xy=x+y

43

binh ly DeMorGAN nhiéu bién

X.YV.ZW ...=X+Y+Z+W...
X+y+2z+..=XY.Z..
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Ap dung dinh Iy DeMORGAN-T

---------
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Sy da nhiém cua cong NANDE

---------




P A — AB A o)
[NAND] — — - A+B=AB

B a— B o—_

. A A+B Ae—{
[NOR]] ::E>)—o — D—og-a:n-ra

: B B &—
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= Khi mét ngd vao hay ngd ra trén cong
logic c6 ky hi€éu vong tron thi ngd vao hay
ngo ra doé dudc goi la tich cuc mdc thap.

= Trudng hdp ngudc lai, khong cd vong
tron, thi goi la tich cuc mdrc cao.
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Active-HIGH

Active-LOW

AB

LOW state is
the active state.

HIGH state is the
active state.

(b)

Miéu ta cong logic (tt) W

Output goes LOW only
when all inputs are HIGH.

Output is HIGH when
any input is LOW.
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Active-HIGH

Active-LOW

Miéu ta cong logic (tt)

A+B

HIGH state is
active state.

LOW state is
active state.

(b)

Output goes HIGH when
any input is HIGH.

Output goes LOW only
when all inputs are LOW.
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