Gi6i thiéu cac cong logic

Cong logic 1a khdi xay dung co ban ciia bat ky hé théng k¥ thuat s6 nao. N6 1a mot mach dién tir
c6 mot hodc nhiéu ngd vao va chi c6 mot ngd ra. Méi quan hé gilta ngd vao va ngo ra dya trén mot
loglc nhét dinh. Dya trén diéu nay, cac cong logic dugc dit tén 1a cong AND, céng OR, cong NOT,
V.V.

Cong logic c6 thé dugc ché tao bang cac cong nghé khac nhau (ludng cuc, MOS), ¢6 thé dugce to
hop bang céac linh kién roi nhung thuong duoc ché tao boi cac cong nghé tich hop IC (Intergrated
circuit). Cong logic dugc sir dung trong vi xir 1y, vi diéu khién, cac img dung hé théng nhung va
trong cac mach dién va dién tu.

Co tat ca 7 cong logic: NOT, AND, OR, NAND, NOR, EX-OR va EX-NOR. Ky hi¢u, hoat dong
va ung dung cua céc cong logic nay duogc trinh bay bén dudi.
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Ccong NOT

Cong NOT chi ¢6 mdt ngd vao va mot ngd ra. Cong NOT dung dé thyc hién phép NOT hay phép
phu dinh trong dai s6 Boole. Cong NOT con dugc goi la cong DAO (Inverter).

Ky hi¢u
A | > Q
Bang trang thai
Ngd vao Ngd ra
A Q
0 1
1 0

Nhdn xét: Ngd vao va ngo ra ¢c6 muc logic trai ngugc nhau.

Biéu thirc logic:

Q=4

Cong AND

Cong AND dung thuc hién ham AND cua 2 hay nhiéu bién. Cong AND c6 s6 ngd vao tuy thugc
vao sb bién va c6 mot ngd ra. Ngd ra cong 1a ham AND cua cac bién ngd vao.

Ky hiéu


https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_s%E1%BB%91_Boole

Q
B
Béang trang thai
Céac ngd vao Ngo ra
A B Q
0 0 0
0 1 0
1 0 0
1 1 1

Nhdn xét:

« Ng8 ra cong AND chi & mic cao khi tat ca cac ngd vao Ién cao.

« Khi cd mét ngd vao bang 0, ngd ra bang 0 bat chap cac ngd vao con lai.
Biéu thire logic

Q=AB

Cong OR

Cong OR dung thyc hién ham OR cua 2 hay nhiéu bién. Cong OR c6 s ngd vao tuy thudc vao sb
bien va c6 mot ngd ra. Ngd ra cong la ham OR cua céc bien ngd vao.

Ky hi¢u



Bang trang thai

Céac ngb vao Ngd vao
A B Q
0 0 0
0 1 1
1 0 1
1 1 1

Nhdn xét:

« Ngb ra céng OR chi & muc thap khi tat ca cac ngd vao xudng thap.

« Khi cd mét ngd vao bang 1, ngd ra bang 1 bat chap cac ngd vao con lai.
Biéu thire logic

Q=A+B

Ccong NAND

Cong NAND la két hop ctia cong AND va cong NOT. Ngd ra cia cong NAND la dao vai ngd ra
cong AND.

Ky hi¢u

Bang trang thai



Céac ngd vao Ngo ra
A B Q
0 0 1
0 1 1
1 0 1
1 1 0

Nhdn xét:

« Ngd racong NAND = 1 khi ¢6 it nhat 1 ngd vao cua n6 bang 0.

« Ngb ra cong NAND = 0 khi tat ca cac ngd vao cua né bang 1.
Biéu thire logic
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Cong NOR

Cong NOR 1a két hop ciia cong OR va cong NOT. Ngd ra ciia cong NOR 1a dao véi ngd ra cong
OR.

Ky hiéu

Bang trang thai



Céac ngd vao Ngo ra
A B Q
0 0 1
0 1 0
1 0 0
1 1 0

Nhdn xét:
« Ngd racong NOR = 1 khi tat ca cac ngd vao ciia nd co gié tri 0.

« Ngb ra céng NOR = 0 khi c6 it nhat 1 ngd vao caa né cé gia trj 1
Biéu thire logic

Cong EX-OR

Cong EX-OR dung dé thyc hién ham EX-OR. Cong EX-OR chi ¢6 2 ngd vao va 1 ngd ra.

Ky hi¢u

Bang trang thai

Céac ngd vao Ngo ra




A B Q
0 0 0
0 1 1
1 0 1
1 1 0

Nhdn xét:

« Ng@ ra cua cong EX-OR bang 0 khi 2 ngd vao c6 muc logic bang nhau.

« Ngb ra caa cong EX-OR bang 1 khi 2 ngd vao c6 muc logic khéac nhau.
Biéu thire logic

Q=A.B+A.B
=A®B

Cong EX-NOR

Cong EX-NOR 14 két hop ctia cong EX-OR va cong NOT, dung dé thyuc hién ham EX-NOR. Cong
EX-NOR chi ¢6 2 ngd vao va 1 ngo ra.

Ky hiéu
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Bang trang thai

Céac ngd vao Ngd ra




A B Q
0 0 1
0 1 0
1 0 0
1 1 1

Nhdn xét:

« Ng8 ra ctua cong EX-NOR bang 0 khi 2 ngd vao c6 mirc logic khac nhau.

« Ngb ra caa cong EX-NOR bang 1 khi 2 ngd vao c6 muc logic bang nhau.
Biéu thire logic
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Su két hop cua cac cong logic

Céc cong logic co thé két hop lai v6i nhau dé tao ra mot mach logic thyuc hién mot yéu cau cu thé
nao do6. Bang trang thai c6 thé dugc su dung dé xac dinh chirc nang cia mdt mach t6 hop duogc
hién thi bén dudi:
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Pau tién, chung ta tao ra mot bang hién thi tat ca cac trang thai c6 thé c6 & cac ngd vao A, B, C
Vo1 cac cot bd sung cho mdi ngd ra trung glan (D va E) cting nhu ngd ra cudi cung (Q). Sau do,
tinh ra tit ca cac trang thai ngd ra trung gian, dlen vao bang nhu ban thdy trén hinh. Cac ngd ra
trung gian nay tao thanh cac ngd vao cho cong tiép theo dé ban co thé sir dung chung dé xac dinh
trang thai logic ctia ngd ra tiép theo, trong vi du nay 12 ngd ra cubi cung (Q)

D = NOT (A OR B)
E=BANDC
Q=D ORE = (NOT (A OR B)) OR (B AND C)

Béng trang thai hay bang chén tri & trén cho thy trang thai hay muc logic ctia cic ngd ra trung
gian D va E cling nhu ngo ra cudi cung Q tuong tng véi muc logic & cac ngd vao A, B, C.

Su da nang ciia cong NAND va cong NOR

Tt ca cac biéu thirc logic déu c6 thé dugc xay dung thong qua cac cong NOT, AND va OR. Tuy
nhién, dé thuc hién cac biéu thirc ma chi dung mot loai cong NAND (hay cong NOR), chiing ta s&
bién d6i cong NAND (hay cong NOR) dé thyc hién cac cong logic co ban AND, OR, NOT twong
duong nhu sau:



Thuyc hién cac cong logic co ban bang cong NAND

A.—E x=A-A=A b & {>O _

INVERTER
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Thuyc hién céc cong logic co ban bang cong NOR

Awaz m) Ae DC ® A

INVERTER

1 ' A
B EE&' A+B
B
OR
AND

D¢ minh hoa cho van dé vua trinh bay ¢ trén, chiing ta xem vi du sau day.

Bién ddi mach logic bén dudi vé dang mach chi dung mot loai céng NAND.



& E

Chung ta thdy rang mach nay c6 3 (iéng khac nhau (NOR, AND va OR) dé thi cong mach nay thi
can phai c6 ba IC khac nhau cho moi loai cong.

Pé thgé't ké lai mach logic nay bang cach str dung cong NAND, chiing ta s& thay thé mdi cong bang
cac cong NAND tuong duong ctiia nd, nhu hinh dudi day.

Cong OR

Sau do, chung ta don gian mach bang cach x6a cac cap cong NOT liér} kér(duqc danh dau X ¢
hinh trén). Diéu nay c6 thé dugc thuc hién vi khi hai cong NOT mac ndi tiép nhau thi trang thai
logic & ngd vao va ngo ra la giong nhau. Hinh dudi day cho thay mach logic sau khi don gian.


https://dientuviet.com/huong-dan-lam-mach-in-thu-cong/
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Mach logic cudi ciing c6 nim cong NAND va chi dung hai IC (v6i bdn cong cho mbi IC). R& rang,
mach nay tot hon so véi mach ban dau vi s0 lugng IC st dung it hon. Pi¢u nay dan dén vi¢c thi
cong mach sé dé dang va tiét kiém dugc chi phi hon.

Tat nhién, mach logic & trén ciing c6 thé bién ddi vé dang mach chi dung mot loai cong NOR. Cac
ban hdy suy nghi cach thyc hién nhé.

Nhu vy, ching ta thdy rang bétv ky mot mach logic nao cling C(')vthé chuyén vé dang mach chi
dung mot loai cong NAND hay cong NOR. Chinh vi diéu nay ma cong NAND va cong NOR dugc
goi 1a hai cong da ning.

Ung dung cua cong logic

Céc ung dung ctia cong logic chu yéu duoc xac dinh dya trén bang trang thai cua chung, tuc 1a
phuong thire hoat dong cua chung. Cac cong logic co ban dugc st dung trong nhiéu mach dién
nhu khoa ntit nhan, kich hoat bao trom bang anh sang, bo di€u chinh nhiét d9, hé thong tudi nude
tu dong, v.v.

Ngoai ra, cong logic ciing chinh 14 cac phan tir cAu thanh nén cac mach t6 hop chang han nhu mach
giai ma, mach ma hoa, mach da hop, mach giai da hop,



