Chuong 9: Ky thudt sé

CHUONG 9: KY THUAT SO

Ky thuat s6 duoc dua trén co s& dai s6 Boole do nha bac hoc ngudi Anh
George Boole phat minh vao nam 1854

Pai s6 Boole nghién cttu mai lién hé (cac phép tinh co ban) giita cac bién
trang thai (bién logic) chi nhan mot trong hai gid tri "0" hoac"1" va két qua
nghién cttu 1a mot ham trang thai (ham logic) cling chi nhan gia tri "0" hoac"1".

9.1. Cac phép toan co ban giira cac bién logic

e Phép phu dinh : X
e Phép cong : X+Y
e Phép nhan(phép hoi): X.Y

X+0=Xx
= X+1=Xx
(X) X+ X=X

X+x=1

9.2. Céc dinh luat:
¢ Dinh luat hoan vi:

X+y=Yy+X

Xy = Yy.X
e Dinh luat két hop

X+y+z=(X+y)+z=x+(y+2)
xy.z=(xy).z=x(y.z)

e Dinh luat phan phoi:
X(y+2z)=xy+xz

X+(y.z)=(x+y)(x+z)
9.3. Dinh ly Demorgan

x.0=x
X1=X
XX =X

xX=0

Néu F 1a mot ham logic ¢6 dang F = x.y.z.mn thi F = X+ y+ z+..m+n

Bai tap:
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Chiing minh céc déng thic sau:
alXy+xy=Xx

b/x+xy=Xx

c/x(X+y)=X

d/x.(>_<+y):x.y
el(x+y).(x+2z)=x+y.z
fIXy+y=x+y

Giai:

alxy+ x&: x.(y+ﬁ: X.1=x

b/ x+xy=x1+y)=x
C/X(X+Y)=XX+XY=X+XY=X
d/x.(>_<+ y): XX+ XY = XY

el (X+Y).(X+2)=X(X+Y)+Z(X+Y)=X+ZX+Yy.Z=X+Y.Z

f/x§+y=x§+y+y§
=X+y

9.4. Cac phuong phap biéu dién ham Boole
Dang chinh tic thi nhét 12 tong cac tich clia bién trong do6 liét ké cac t6 hop
bién ma & d6 ham c6 gid tri bang 1, néu bién co gid tri bang 0 thi viét dudi dang bu
con bién ¢6 gia tri bang 1 thi viét dudi dang thuc.
Dang chinh tic thit hai 12 tich c4c tdng clia bién trong do6 liét ké cac t6 hop bién

ma & d6 ham c¢6 gid tri bang 0, néu bién c6 gia tri bang 0 thi viét dudi dang thuc
con bién ¢6 gia tri bang 1 thi viét dudi dang bu.

9.5. Céc cong logic co ban:
9.5. 1. Khdi niém :

Day 1a mot trong céc thanh phan co ban dé xay dung mach s6. N6 duogc
thiét ké trén co s& cac phan tir linh kién ban dan nhu Diode, BJT, FET... dé hoat

dong theo ban trang thai cho trudc.

9.5. 2. Phdn loai :
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C6 ba cdch phan loai cong logic: phan loai cong theo chitc nang, phan loai
cong theo phuong phap ché tao, phan loai cong theo ngd ra.
Ta xét céc cong duoc phan loai theo chiic nang:

9.5.3. Cong logic NOT

Hinh 9.1. Ky hiéu cong NOT

Céng NOT con duoc goi 1a cong dao, cong gobm mot dau vao x va mot ddu ra F.
Céng NOT thuc hién phép tinh F o= X
e Bang trang thai

X Fror
1
1 0
e Gian d6 dién dp minh hoa
XA
>
Fnot

v
—

VCC

Rb
For

X

Hinh 9.2. Mach dién tit thuc hién cong NOT

9.5.4. Céng OR(hoac)

Bai gidng mon Ky thudt dién tiu



Chuong 9: Ky thudt sé

Ta xét mot cong OR gdm hai dau vao thi

Xy

X2

Hinh 9.3. Ky hiéu cong OR hai ngé vao

FOR=X1 +X2
e Bang trang thai
LS| X2 For
0 0 0
0 1 1
1 0 1
1 1 1
e Gian d6 di¢n &p minh h
A
> t
X2
A
> t
For
A
>t
D1
x1 F
D2 R

X2

Hinh 9.4. Mach dién tir thuc hién céng OR
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9.5.5. Céng logic AND (Va):

Ta xét cong AND c6 hai dau vao

X1

X2

: Fanp

Hinh 9.5. Ky hiéu cong AND hai ngé vao

Fanp=X X,

e Bang trang thai

FAND

—|—|o|o|x

— OO

— OO

e Gian d6 dién dp minh hoa

X1

X2

v

For

v

v
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Hinh 9. 6. Mach dién tit thuc hién cong AND

9.5.6.Céng NOR

Ta xét cong NOR goém hai ddu vao thi F yog = X, +X,

X1
Fnor

X2

Hinh 9.7. Ky hiéu cong NOR hai ngé vao

e Bang trang thai

X X2 Fror
0 0 1
0 1 0
1 0 0
1 1 0

e Gian d6 dién dp minh hoa
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v

Fnor

v

Vce

R1 Rc
xl: AAA E

R2 ) Q
x2: AANA |

Hinh 9.8. Mach dién tik thuc hién cong NOR
9.5.7.Céng NAND

Ta xét céng NAND gom c6 hai ngd vao thi F ywp= X,.X,
_x

bE—
x|

Hinh 9.9. Ky hiéu cong NAND

e Bang trang thai
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X 11X Fxanp
0 0 1
0 1 1
1 0 1
1 1 0

e Gian d6 dién dp minh hoa

X1

A

v
—

v
—_

v
—

Hinh 9.10. Mach dién tit thuc hién cong NAND

9.5.8. Cong XOR(exclusive- OR)
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Céng gbém hai ddu vao, mot ddu ra X1

Céng thuc hién phép tinh
Fxor= XX, + X,.% = X, @ X,
Hinh 9.11. Ky hiéu cong XOR

9.5.9. Cong XNOR(exclusive-NOR)

X1
X2
Hinh 9.11. Ky hiéu cong XNOR
Céng gbém hai ddu vao, mot ddu ra

Cong thuc hién phép tinh

Fxnor = X1.X, + X,.X,= X, © X,
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