1. MACH LOGIC TO HQP

1.1 CO SO LOGIC CUA KY THUAT SO.

1.2 PHAN TIiICH MACH TO HOP.

1.3 THIET KE MACH TO HGQP.

1.4 MOT SO MACH TO HOP THUONG GAP.

1.5 CAC VIMACH TO HQOP VA LUU Y KHI
SU DUNG.
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1.1 CO SO LOGIC CUA KTS
1.1.1 BIEN LOGIC VA HAM LOGIC

Bién logic:
T6 hop bién logic:
Ham logic:

Bang chan ly:

xe B =10:1}

n
X =X,Xy,..., X, €B

f(x,x,...x Je B={0;1}
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Vi du: Bang chan ly cua ham logic

X1

T6 hop

bién




Tap hop cdc gid tri cta to hop bién logic

« Bl=B=1{0:1} S6 phan tr = 21 = 2
e B2={00:01;10;11} S6 phan tir = 22 = 4
e B3 =1{000;001;010;011;100;101;110;111}
So phan tr =23 = 8
e B"=1{0..0;00..01;...;11..1}
Sé phan tir = 2"
Méji phan tir la mét t6 hop cdc gid tri ciia n
bien nhi phan.
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Cac ham logic mot bién f(x)

X f, £, f, f,
0 0 1 0 1
1 0 0 1 1
f,=0 Ham hing 0
f, = x Ham phu dinh
fi= Ham lap lai
f, =1 Ham hing 1
S6 t6 hop bién: 2' =2
So ham logic: 2% =4
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C4c ham logic 2 bién f(x,x,)

X1 | %o fo f f, f14 | fis
0 0 0 1 0 0 ”
0 1 0 0 1
1 0 0 0 0
1 1 0 0 0
S6 td hop bién: 27 =4 0 Ji=x%
TN . y) 4 —
SO ham logic: 27 =2" =16 f, = x,x,
Jia = fis=1= 1,
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1.1.2 MOT SO PHAN TU LOGIC CO BAN

x[ f=x

 Ham "Phu dinh"
(NOT)

e Ham "Va" (AND)

} ] =xx,

tt {

0 1

1 0
tt | X, | Xo | 1
O] 0| 0] O
1 0 1 0
2 1 01| O
3 1 1 1

wo9'jpdodwis mmm//:dny - uoisiaA paltaisibaiun nds pue abis|N 4ad odwis



Ham "Hoac" (OR)

Ham "Va-pht dinh"

(NAND)

tt | Xy | Xy
0 0 0
1 0 1
2 1 0
3 1 1

tt | X, | Xo | 1
O] 0| 0] O
1 0 1 ‘
2 1 0

3 1 1
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X
e Ham "Hodc-phu dinh" O@l — X T,

(NOR)

« Ham cOng modul 2
(XOR-Exclusive OR)

tt | X, | X | 1
O] 0| 0] O
1 0 1 1
2 1 0 1
3 1 1 0
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1.1.3 CAC TINH CHAT VA QUY TAC

CO BAN CUA PAI SO BOOL
o Tinh chat X, +Xx, =X, +X
1a0 hoan: _
£140 noan xl xz — xz 'xl

o Tinh chatkét X +x+x=x +(x,+x)=(x +x,)

hop:
°P XXX, = X, (X,%,) = (X,X,) X,

e Tinh Chét X T XX, = (-x1 + -xz)(-x1 + .X3)

phan phoi: X (X, +x3) = x,x, + X, X,
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Mot sO qui tac co ban

Qui tac phu dinh (qui
tac De Moorgan):

Qui tac ludn ding:
Qui tac ludn sai:
Qui tac khong doi:
Qui tac phu dinh 2
lan:

x+1=1 x+x=1
x.0=0
x+0=x x1=x

= |l

X

X, = X;.X,

XXy = X4 + Xs

X

xx=0
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Qui tac lip:
Qui tac dén:
Qui tac nubt (hép

thu):
H¢ qua:

XXX..X = X
X+XtT...TX=X

X1X5 + X1 Xy = X

(x,+x,)(x, +x,) = x,

X1+X1X2 = X

x, (X, +x,) = x,
a+ab=a+b
a(a+b)=ab
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1.1.4 CAC DANG BIEU THUC HAM LOGIC.

HE HAM DU
« Biéu thirc dang chuan tic tuyén
(CTT).
v Hoi co bdn 1a tich loglc ciia mot SO X, XXy
htru han khong lap cac bién logic, mdi

bién c6 thé khong hodc c6 phi dinh.  X;-X3-X,

v’ Dinh 1a to hop cac gid tri ctia du n X. X
bieén cua ham logic 1(x,,X,,...X,). .
v’ Dinh 1 1a dinh, tai d6, ham logic c6
g1a tr1 1.
v’ Dinh 0 la dinh, tai d6, ham logic c6
214 tr1 0.
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v Biéq thirc dang ghucfn tic

cac hoi co ban.

v Bzeu thitc dang chuan tic

tuyen i (CTTD) 1a tong | % | X | 1
tat cd cac hoi co ban du n 010,010
bién tai cac dinh 1. Bién 1 1011
cO gia tr1 0 danh dau phu > 1110 |1
dinh. 301110
v'Dang CTT riit gon la — —
tong cac tich cuc tleu f=xx,+xx,

(cac tich khong thé dan
lan nhau).
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* Biéu thirc dang chuan tic hoi
(CTH).

v Tuyén co bdn 1a tong logic cua
mot soO hiru han khong 1ap céc
bién logic, mdi bién c6 thé khong
hoac co phu dinh.

v'Biéu thirc dang chudn tac hoi
(CTH) 1a tich cua cac tuyén cO
ban.

J =06+ +) 0 +x,)x,

X, +x, +x,

x, +x,
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v Biéu thirc dang chudn

L . tt | X, | X, | X3 | T
tfl(ilhgl d]:l (FTHBX) la 0olol ol ol o
tl? ta?t ca c.:?c tu.yefl CcCO ) 0 0 ) 0
ban du n bién tai cac > 1 o 1 0 ]
dinh 0. Bién c6 gia tr1 1 s o 11 1 -
danh dau phu dinh. ‘

) . 4 ” 0 ) |

v'Dang CTH riit gon la 5 o 1 1

tich cac tuyén cuc ti€u 6 T o ()
(cac tuyén khong thé

dan lan nhau). / ! ! 0

f=+x, +§)(XL+ X, +x3)(X; + X, +23)(x; + X, +x3)
=(x; +x,)(x, +x,)
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« Hé ham du.
He ham du 1a mot b(:) cac hé,m logic co ban
ma nho chung co6 thé viét bat ky cac ham
logic phuc tap nao.

v Cdc hé ham du:
- Hé gém cac ham: Va, Hoac, Phu dinh.

- HE gém ham: Va-Phu dinh (ham Sheffer).
- Hé gdbm ham: Hodc-Phu dinh (ham Pirse).
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v' Xay dung so do mach logic trén co so phan tir
"Va-phu dinh" (NAND,).
- Viét ham logic & dang CTT.
- Thyc hién phtl dinh 2 1an vé phai va dp dung
qui tic De Moorgan bién vé phai thanh dang dé
dang thyc hién bang phan tot NAND

[ =x%,%,+ X%, + X, = XX, X; + XX, + X,

LD
X3
=
X, —

s
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v/ Xay dung so dd mach logic trén co s& phan tir "Hodc-
phu dinh" (NOR).
- Viét ham logic & dang CTH
- Thuc hién phu dinh 2 lan vé phai va 4p dung qui tic De

Moorgan bi€n v€ phai thanh dang dé dang thuc hién
bang phan tur NOR

= +x2)(x1 +x, + X)X, = (x;, +x,) (X, + X, +Xx3)x,

= (x,+2%,)+(x, + X, +x,)+x,

Xs \
Xy N /
A1
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1.1.5 CAC PHUONG PHAP
TOI THIEU HOA HAM LOGIC

 Phwong phap Quine. Thuc hién 2 budc.

Buéce 1. Chuyén ham logic tir dang CTTP (bao
oom tat ca cdc dinh 1 va dinh khong x4c dinh)
sang dang CTT rat gon:

v'MBoi tich dugc lan lugt so sdnh doi mot voi timg
tich con lai. Moi lan so sdnh ma théy c6 thé dan
dugc th1 thuc hién phep dan. Viét lai ham logic
bao gom céc tich cuc tiéu (TCT) n bién (khong
dan duoc) va céc tich n-1 bién vira nhan duoc tir
cac phép dan.
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v Thyc hién 13p lai phép so sdnh va ddn nhu
trén vo1 cac tich n-1 bién, r01 n-2 bién... cho
dén khi duoc céc tich I bién ma khong thé
d4n 1an nhau duoc. Ket qua nhan dugc ham
CTT rat gon bao g6m céc TCT n, n-1,
bién.

VD: To6i thiéu héa ham logic 4 bién sau:

I =X, + XX, X,.X, + X, X, X, X, + X, X,X,X, +

+ X, Xy XX, X Xy Xo Xy + XX, Xy X, + X, X, XX,

S¢€ dan cac tich: 1-4; 1-6; 2-3; 2-7; 3-4; 3-8; 5-
6; 5-8; 7-8; khong c6 TCT 4 bién:
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/= x1x3x4 +x2x3x4 + X, X, Xy + X, X,.X, +x1x2x4 +

+ X, X3 X, + X, X, X, + X, XX, + XX, X,

Tai déy, dan cac tich: 3-9; 4-6; Cac TCT 3
bien: 1;2;35;7; 8; Ham CTT rut gon nhan
duoc:

J = X232, + 2,000, + X200, + X XX, + X XX, + X, X,

Buoc 2. T01 thiéu héa ham CTT rit gon nhan
duogc bang cach loai b cdc TCT thira (1a
cac TCT ma vi¢c loai bo khong lam thay
d6i gid tri ham logic):
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v'Lap bang voi cdc dau hang 1a cac TCT, céc
dau cot 1a cdc dinh 1. Trén tung dong, (g véi
dinh nao ma tich cuc tiéu nhén gi4 tri 1 thi
d4nh dau x.

v'Chon mot bo toi thiéu cdc TCT ma phu tat ca
cac dinh 1. Bat dau 1a chon céc TCT quan
trong (chi chiing phtl nhitng dinh nhat dinh).
Trong so cdc TCT khong quan trong (ciing
pht nhitng dinh nhat dinh), chon mét so it
nhat cdc TCT ma phu hét cac dinh 1 con lai.
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Cac dinh 1

TCT X, X, X3 X, zlxzx_3x_4 x_lxzx_3x4x1x2x3x4 X Xy X3X, x1x_2x3x4 )61362;3;4-36136236_3364
x_1x3x4 1 18

x_2x3x4 X X

;1X2X4 A x

X1X_2x4 A A

X1X_3X4 X X
XX, X X X X
Nhan xét: TCT quan trong: Xy X5

2 tich phui not 4 dinh con lai: ;lx3x4 X, X,X,

Ham to1 thiéu hoa:

J =24+X6, +X.6X,
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 Phwong phap Quine-Mc Cluskey. Thuc hién
hai buoc nhu pp Quine, chi khac ¢ budce 1:
nham giam sO 1an so sanh tirng cap cac tich,
trueoc khi so sanh, chia cac tich thanh tung nhoém
véi cling so bién khong c6 dau phu dinh. Viéc so 3
sanh d6i mét céc tich chi can thuc hién gitra hai
nhom canh nhau.

 Phuong phap bang Karnaugh.

v'Ldp bang Karnaugh cho ham logic theo nguyén
tac: cac bo bien dugc phan bo theo hang va theo
cot sao cho moi 6 14 mot dinh, hai dinh canh
nhau theo hang ciing nhu theo cot chi khac nhau
bo1 gid tr1 cua 1 bién
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Bang Karnaugh cho ham 2 bién f(x,,x,)

X X 0 |
0 0 1
2 3

Bang Karnaugh cho ham 3 bién f(x,,x,,x,)

X1 NXoX3 00 01 11 10
0 0 1 3 2
1 4 S 7 6
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Bang Karnaugh cho ham 4 bién f(x,,X,,X4,X,)

XXy N X3Xy 00 01 11 10
00 0 1 3 2
01 4 5 6
11 12 13 15 14
10 8 9 11 10
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Bang Karnaugh cho ham 5 bién f(x,X,,X4,X,,Xs)

X3X4Xs

XX, | 000 | 001 | O11 | O10 | 110 | 111 | 101 | 100
00 0 1 3 2 6 7 5 4

01 8 9 11 10 | 14 | 15 | 13 12
11 24 | 25 | 27 | 26 | 30 | 31 | 29 | 28
10 | 16 | 17 | 19 | 18 | 22 | 23 | 21 | 20
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v' Trinh tw t6i thiéu héa ham logic dang CTT.

- Ghi 1 vao cac dinh 1, ghi x vao cac dinh kxd
cua ham logic trong bang Karnaugh.

- Thuc hién dan cac dinh 1 v461 nhau va voi cac
dinh kxd bang cac hinh chit nhat phil qua. Chi
cac dinh 1 va kxd lién ké nhau (theo hang, theo
cOt) méi duoce ddn v6i nhau. S6 dinh trong mot
phép dan phai la luy thwa cua 2: 2, 4, 8, ...
Hang trén cung va hang dudi cung, cot canh
tral va cOt canh phai cua bang Karnaugh dugc
xem 12 lién ké nhau.
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- Trong cac 6 dugc dan bﬁng mot hinh chir
nhat, bién nao thay doi g14 tr1 s€ b1 loai khi
viét két qua phép dan. Ham logic toi thiéu
dang CTT la két qua cua tat ca cac phép dan
va nhitng dinh 1 khong dan duoc.

VD: Toi thiéu héa ham logic 4 bién sau:

I =X, X,2,%, + X,%, X, X, + X, X, XX, + X, X, XX, +

+ X, Xy X3 X, + X, X, XX, + X, Xy X3 X, + X, X, X3 X,
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Lap bang Karnaugh cho ham logic, danh dau
cac dinh 1, dan bang cac hinh chir nhat, viét
két qua cac phép dan:

XXy X3Xy 00 01 11 10
00 1
01 1 1 1
11 1 1
10 L]

[ =x,x, +x,%,%, + X, X, X,
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v' Trinh tu t6i thiéu héa ham logic dang CTH.

- Ghi 0 vao cac dinh 0, ghi x vao cac dinh kxd
cua ham logic trong bang Karnaugh.

- Thuc hién dan cac dinh O v461 nhau va véi cac
dinh kxd bang cac hinh chit nhat phil qua. Chi
cdc dinh 0 va kxd lién ké nhau (theo hang, theo
cOt) méi dugc dén v6i nhau. S6 dinh trong mot
phép dan phai la luy thwa cua 2: 2, 4, 8, ... Hang
trén cung va hang dudi cung, cot canh trai va
cOt canh phai cua bang Karnaugh dugc xem la
lién ké nhau.

wo9'jpdodwis mmm//:dny - uoisiaA paltaisibaiun nds pue abis|N 4ad odwis



- Trong cac 6 dugc dan bﬁng mot hinh chir
nhat, bién nao thay doi g14 tr1 s€ b1 loai khi
viét két qua phép dan. Ham logic toi thiéu
dang CTH 1a két qua cua tat ca cac phép dan
va nhirng dinh 0 khong dan duoc.

VD: Toi thiéu héa ham logic sau:

£ =T1(0,1,3,5,7.11,16,20,23,29)
Cac dinh kxd: N=(4,8,15,24,28,31)
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Lap bang Karnaugh cho ham logic, danh
dau cac dinh 0, cac dinh kxd, dan bang cac
hinh chtr nhat, viét két qua cac phép dan:

XX 4 X5

X,X,~—000 | 001 | 011 | 010 | 110 | 111 | 101 | 100
0070 | 0LPO[, roelo | ox
01 X oL I v X

11 X X 0 X
10 7 0 0 0

=0, +x,+x)(x; +x, +x)(x;, +x, + Xx5)

(x; +x, +x_5)(;1+x2 +x;, +x,)
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1.2 PHAN TICH MACH TO HOP.

 Phan tich mach to hop la trr so do mach logic
t6 hop cho truoc, vi€t ham logic cac dau ra phu
thudc céc bién dau vao.

e Cac budc phan tich mét mach to hop:

v'Dit cdc bién phu tai d4u ra cua cdc mach (phﬁn
tw) logic co ban;

v Viét bleu thirc cta cdc bién phu d6, 12 ham cua
cc dau vao cia chung,

v’ Thay lan luogt bicu thirc cuia cac bién phu Vao

biéu thtrc cdc ham dau ra ciia mach to hop da
cho.
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z}®f3} :

fi=ab  fy=c+d  fi=e+f,  f,=gf,
=hLli=ht =+ f)+g, =

=(e+ab)+g(c+d)=e+a+b+gcd

y, =y, +h= ylﬁ =E.a.b.(§+c+d)ﬁ =
=E.a.bﬁ(§+c+d)
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1.3 THIET KE MACH TO HOP.

« Thiét ké mach t6 hop 12 xay dung so dd mach
logic thuc hi€n chirc nang cua ham logic cho
treoc trén co s¢ nhirng phan tu logic co ban.

1.3.1 Cac buéc thiét ké mach to hop:

v'Toi thiéu héa ham logic da cho;

v'Bién d6i ham logic da toi thleu héa vé dang dé

dang thuc hién bang cédc phan tir logic co ban
cho trudc;

v' V& 50 d6 nguyén 1y mach to hop.
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VD: thiét ké mach logic t6 hop diing cdc phan

tor NAND cho ham sau:
f=>245,7,8,13
N=0,1,6,9,10,15

-

ab ™~ cd 00 01 11 10
00 X X 1
01 e
1 1 X
10 1 X X
L

f=bd+ab+cd=bdab.cd
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}J

WH’

* Chud ¥: - Néu toi thiéu héa bang PP Quine Mc Cluskey,
tuy viec lya chon cac tich cyc tiéu ma ta c6 cic dang biéu
dién khéc nhau cua ham tdi thiéu héa, tuy nhién, cac dinh 1
va cdc dinh 0 khong thay doi.

- Néu toi thiéu héa bang PP bang Karnaugh, tiy cdch dén
cic dinh 1 va cdc dinh khong x4c dinh, ta c¢6 c4c dang biéu
dién khéc nhau cua ham tdi thiéu héa, tuy nhién, cac dinh 1
va cdc dinh 0 khong thay doi.

wo9'jpdodwis mmm//:dny - uoisiaA paltaisibaiun nds pue abis|N 4ad odwis



1.3.2 Thiét ké mach to6 hop 2 ting va nhiéu tang.
v'Tang mét la AND, tang hai la AND.
Ham logic 12 mot hoi (tich) n bién: f = x,x,...X,
SO dau vao ctia mot phan tir AND 1a m;
n>m

B f

W
||

}
D—-
}
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v Tang mét la AND, tang hai la OR.
Ham logic dugc viét ¢ dang CTT:
VD:

f=bd+ab+cd

o

U o] > o) X o

005
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v'Tang mét la AND, tang hai la NAND.

Ham logic 12 pht dinh ctia mot hoi n bién.

SO dau vao ctia phan tir NAND 14 m;

n>m

f=xx,..x,

}

—
_

}f

}
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v'Tang mét la AND, tang hai la NOR.

Ham logic dugc viét & dang CTH, phu dinh hai
lan va ap dung qui tac De Moorgan hai lan:

f=b+d)a+b)c+d)=b+d)a+b)c+d)

=(b+d)+(a+b)+(c+d)=bd +ab+cd
b

d—

}
—D—=D
}

S
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v'Tang mét la OR, tang hai la AND.
Ham logic dugc viét & dang CTH:

U o] & o) X o

v

f=(b+d)a+b)c+d)

Y

—

v

f

-

A pataisibaiun 1ds pue abia\ 4ad odwis
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v Tang mét la OR, tang hai la OR.
Ham logic 12 mot tuyén n bién f = X, +X,+...4X...
SO dau vao ctia phan tir OR 1a m;

n>m

NN
/)
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v' Tang mét la OR, tang hai la NOR.

Ham logic 12 phu dinh cua mét tuyén n bién.

SO dau vao cta phan t&r NOR 12 m;
n>m

=D
5 >—
— —
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v' Tang mét la OR, tang hai la NAND.

Ham logic dugc viét & dang CTT, phu dinh hai
lan va ap dung qui tac De Moorgan hai lan:

f=bd+ab+cd=bd+ab+cd

=bd.abcd=b+d)a+b)c+d)

) o——| -

Y

b
d

S S Y
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v Tdng mét la NAND, tang hai la AND.

Ham logic dugc viét & dang CTH, phu dinh hai
lan tung tuyeén va ap dung qui tac De Moorgan:

f=(b+d)a+b)c+d)=

=(b+d)(a+b)(c+d)=bd.abcd
b

d—

a — f
b

C

d

LYY
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v Td‘ng mot la NAND, tdng hai la OR.
Ham logic 12 mét tuyén n bién. SO dau vao cia
phan tir OR 12 m. n > m. Viét ham & dang tong
clia cac tuyén, moi tuyén phu dinh hai lan va 4p
dung qui tic De Moorgan

f=b+d+a+b+c+d=b+d)+(a+b)+(c+d) =

=bd +ab+cd db}
) >
| P
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v Tang mét la NAND, tang hai la NAND.

Ham logic dugc viét & dang CTT, phu dinh hai
lan va ap dung qui tac De Moorgan mot lan:

f=bd+ab+cd=bd+ab+cd

=b.d.ab.c.d

}
DQ } f
}

UL O S | T
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v Td‘ng mot la NAND, tdng hai la NOR.
Ham logic 12 mot hoi n bién. S6 dau vao cua
phan tir NOR 12 m. n > m. Viét ham & dang tich
ctia cac hoi, phtl dinh hai 1an va dp dung qui tac
De Moorgan

f=bd.abcd=bd).(ab).(cd)
} bd+ab+cd
D=l

B

b
d
a
b
c
d
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v Tang mét la NOR, tang hai la AND.
Ham logic 1a mdt hoi n bién. S6 dau vao cua
phan tr AND 1a m. n > m. Viét ham & dang tich
cuia céc hoi, phu dinh hai 1an moi hoi va dp dung
qui tic De Moorgan.

f=bd.ab.cd= (bd) (ab) (E:)
:(b+d).(a+b).(c+d)

) |

%

Q‘|Q S|
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v'Tang mét la NOR, tang hai la OR.
Ham logic dugc viét & dang CTT, phu dinh hai
lan tung ho1 va ap dung qui tac De Moorgan:

f=bd+ab+cd=bd+ab+cd=
=(b+d)+(a+b)+(c+d)

) —)

>

b
d
a
b
C
d

v
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v'Tang mét la NOR, tang hai la NAND.
Ham logic 12 mot tuyén n bién. SO dau vao cia
phan twr NAND la m. n > m. Viét ham & dang

tong cua cdc tuyén, phu dinh hai 1an va dp dung
qui tac De Moorgan.

f=b+d+a+b+c+d=b+d)+(a+b)+(c+d)=

}

=(b+d)(a+b)(c+d)

Gl
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v Tang mét la NOR, tang hai la NOR.

Ham logic dugc viét & dang CTH, phu dinh hai
lan va ap dung qui tac De Moorgan mot lan:

f=b+d)a+b)c+d)=b+d)a+b)c+d)

=(b+d)+(a+b)+(c+d)

i
v
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Bing tom tit thiét ké mach t6 hop 2 tang

Tan Tﬁng
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| 5 AND OR NAND NOR

s CTH, phu

AND | Héin bién CTT Phu Cg?é};lh‘-’l "1 dinh 214n,

DM 2 lan

2 A CTT, phu dinh | Phu dinh
OR C1H Tuyen n bien 2lan, DM 2 lan | tuyén n bién
CTH,phu Tong céc . .. | Tich céc hoi,

NAND | dinh?2lan |tuyén, pha dinh ;Eg;‘f fﬁi phii dinh

tuyén, DM | 2lan tuyén, DM ’ 2lan, DM

Tich cac hoa, y Tong cac CTH, phu

NOR phu dinh 2 CTT, phu dinh tuyén, phi dinh 2 lan,

lan hoi, DM

2 1an hoi, DM

dinh 2 1an, DM

DM 1 14an




1.3.3 Thiét ké hé cac ham logic.

v'Thiét ké riéng tirng ham: nhu trinh bay & nhiing
muc trén.

v'Sir dung nhitng phan chung ciia ‘ccic ham cho
phép giam d0 phtrc tap cua so do ca hé.
- Lap bang Karnaugh cho tirng ham, d4nh dau
cac dinh 1 cua chung;
- Khoanh cac dinh 1 chung cua tu 2 ham tr¢ 1€n;
- Thyc hi¢n dén cdc dinh 1 riéng, roi ddn cdc
dinh 1 chung cua cac ham theo cach giong nhau
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e VD: Thiét ké hé 3 ham f, g, h phu thudc 4 bién
a, b, c, d c6 cac dinh 1 nhu sau:

g\ab\cQOO 01 11 10

f

abed 00 01 11 10

h

abed 00 01 11 10

00
01
11
10

00
01
11
10

1

1

1

1

00
01
11
10

1 11
1
1 | 1
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Thiét ké riéng ré& tirng ham:

f
abed 00 01 11 10 g\ab\cgoo 01 11 10

00 - 00 1‘1

01 1! 01 1

11 11

=1 AP ﬁ—lﬂ

10 | 10 I'71
abed 00 01 11 10 f=ped+abe+bed

00 mm[ | g =abcd +bc+acd

01 1-1D h = abc +bed +bed + abe

11 1

0 i 30 dAu vao, 10 AND, 3 OR
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Thiét ké str dung cdc phan chung:

f
abed 00 01 11 10 g\ab\cQOO 01 11 10

00 00 1| @
01 | (1) g 01 (D) ¥ %
1 I o | | :
10 (1) 10 (VRN R

abed 00 01 11 10 f=012)+@+(13)+bcd §
8(1) DT o = aed +(5)+bed +abe é
. (D 8; h=(4)+(5)+(13) +bcd + abe
10 m 25 dau vao, 7 AND, 3 OR
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1.4 MOT SO MACH TO HOP
THUONG GAP.

(Combinational Circuits)
1.4.1 CAC BO CONG NHI PHAN 1 BIT

 Bo cong 1 bit thuc hién cong 2 bién nhi phan a,
va b. dong thoi voi bién nhé ¢, (nhé tir phép
cong céc bit c6 trong s6 nhé hona._, va b, ,);
dau ra cho két qua 1a bit tong S, va bit nhé ..

Bang chdn ly:
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MM o
p—
— o
%ﬁ -
- —
_ }D o
(N 3
< ]
e F ®
< ° . n —
Q
S| OO OO -) —
Gl
=
\Aa
DSiOll — | D —
S| O —~| O O | —
®)
S
Ub1001 OO —
\Aa
o
01000

¢; = ba; + ¢, |b; ¢, 4

c,,®b Da,

S, =



 B§ ban tong (Half-adder).

Bang chan ly:
b | & [ S| ¢
O 0| 0] O
0 | 1 1 | O
110|110
1 1 0) 1

da:

Ky hiéu:

HA
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« Bo cong 1 bit day di (Full-adder) tir 2 bd
ban tong.

q. S,' a.v

1 1 1

b. HA c. b HA C.

1 1

Ci1

FA
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Phan tich mach:

S =a.®b.=S5®c,_ =a ®b Dc._

c,=c,+c.=ab +ab, =Sc,_ +ab =

= (a, C-Db)cll-l—ab—(ab +ab)cll+ab—
—abc  ta bcl  +a.b, —albl c,_,tal(c_ +b)=
=a.c,_, +a.b, +ablcll—alcl1+b(a +c¢, )=
=ab, +ac,_ +bc,,
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1.4.2 CAC BO CONG NHI PHAN n BIT

 B§ cong n bit chuyén
nhé tuan tw.
- T/h nh¢ ¢, b1 gitr cham
toi thiéu 12 2t,, voi t, 12
thot gian g1t cham trung
binh cta 1 cong logic.
- T/h nho ¢ b1 gitr cham
2nt,.

b

1 | FA c,
CO i
b

2 | FA c,
d

n Sn
b

n_ | FA
C tn
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 B§ cong n bit chuyén nhé nhanh (Fast Carry,
Carry Look Ahead).

Xét bo cong 1 bit FA, ta ¢o:
S =a®b®c,_, c,=(a, ®b)c,_,+ab,
bat: (a, ©b,) = p, ab, =g,
Taco: S,=p D¢ ¢, = D¢,y T8,
Trién khai c4c bit nhd: ¢, = p,c, + g,
C, = P20t &, = D(DiCy+8)+ 8, = PoPiCy+ P28 + &,
C3 = P3P, P\Co T P3P281 T P38, T 83
Cy = PaP3DP2PiCo+ PaD3P281 T PaP38, T Pi83 T 84
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So dd bo cﬁng 4 bit chuyén nhé nhanh:
bll ﬂD— %D—QDL P :>D_
P>
N g; D—\ﬁ‘% %) ﬁ>D—
) ﬂ 2 3 }
b, T g \ 3
D =2 P3 T— P3 #D—
P : —iD - i
NP R
= '

—\
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)
.A
P
a, ﬂ P, g3 :
g
p
p

b, LD . ﬁ/

e




1.4.3 CAC BO TRU NHI PHAN 1 BIT

B trir 1 bit day
du (FS-Full
Subtractor) thuc
hién phép tinh: b, -
(a, +c.,), daurala
bit hieu H. va bit
nhd ¢, sang cot co
trong so 1on hon
tiép theo.

Bang chan ly:

Pau vao Pau ra
b | & |¢,q | H | ¢
O, 0000
0| 0 | 1 1 i
O 1|01 i
0 | 1 1 | 0 | 1
A O 0| 110

O 1] 0] 0
1 1 0] 0] O
1 1 1 1
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1 =1l

c,=ba,+c,_b +c,_a.

b.

Ky hié N &
1CU. .
y nicu a4 | Fs
Ci
Ci |
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B0 ban truwr (Half-Subtractor).

Bang chan 1y:
b. | a | H, | c H;,=b ®aq,
0000 ] a
0 1 1 1 b, y
| 0 | 0
1 1 0] 0
b, H;
4 A +
Ky hi¢u: HS .
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B trir 1 bit day di (Full-Subtractor) tir 2 bd

ban trur.

b.

1

d;

HS

Ci1

HS

Ky hiéu:

a:

@)

i-1 |

FS
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Phan tich mach:

H. :bi'@a; :Hl.'@ci_1 =b, ®a, Dc,_,

c,=c,+c,=ba,+ba =ba +(b Da,)c, =

= b_iai + (b_iai + bia_i)ci—l = b_iai T b_iai b, a_i'ci—l =
=ba,+ (b, +a,)b, +a;)c,_ =ba,+bac, +a.bc,_ =

=a,(b,+bc,_)+a.bc,_ =ab +ac,_ +a.bc,_ =

=a,c, +bc,  +ab,
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1.4.4 CAC BO SO SANH 2 SO NHI PHAN

* B so sanh 2 s6 nhi a | b | f. | f | f
phan 1 bit. ololo | ol 1
Bang chan 1y: 0 1 1 01l 0

1 0] O] 110
1 1 | 0] 0] 1

f<:a_ibi f :a'g

f.=ab+ab=a =b=a®b

l
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* B so sanh 2 s6 nhi phan 2 bit.

A=A A, B =B,B,

Néu: A,>B,—> A>B
A,<B,—A<B
A, =B,

Néu: A, >B, > A>B
A <B,—>A<B
A =B, —A=B
Xac dinh cac ham logic:
f>:f2>'|'f:f1>
f< = f2< + f2:f1<
f_=1,_f,_
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So do logic:

> =

b2 | I bit f2

dy

T
a, £ e'_j ADA
— | Comp | f,_ / |
Dy | 1 bit L | D

_______________________________________
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* B so sanh 2 s6 nhi phan 3 bit.

LOGIC

d3— Comp

b3—- 1 bit

a, —

b2 ——— Comp

a, 2 bit
—
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1.4.5 MACH TAO VA KIEM TRA CHAN LE
e Mach tao bit chin 1é.

Mach tao ra 2 tin hiéu: Xe — bit chan (Even bit),

X0 — b1t le (Odd bit). Trong n bit dit liéu dau
vVao, néu so céc chir s6 1 13 1é:

b ®b @©..®b =1
Thi Xe=1vaXo=0
Néu s6 cdc chit s6 1 1a chan:

b ®b ®.®b =0

Thi Xe=0va Xo=1
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Néu hé 1a hé chén, thi diy n bit dit liéu dugc thém 1 bit
X = Xe, néu la hé 1é thi bit thém vao la X = Xo. Ham
logic va so d6 mach tao bit chan va bit I¢ nhu sau:

Xe=b ®b_@..@®b,

Xo = Xe
bn
bn-l \ Xe
b1 / W DO X0
X | b, b, b, | b
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e Mach kiém tra chin lé.
Mach tao ra 2 tin hiéu thong bao (Flag): Fe —bao
chan (Even), Fo — bdo 1& (Odd). Fe = 1 va Fo =
0 néu hé 1a chan. Nguoc lai, Fe=0vaFo=1
néu hé 12 18.
Fo=X®b ®b _ ®..Db,
Fe = Fo

e
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1.4.6 MACH PHAN LOAI NGAT

e Chiurc nang:
Pdu vao: IL’ Iz, ... ,"1a cac t/h

yéu cau ngat cla 2Il thiét bi I,
ngoal vi. L

Bau ra: IR=1 bao hi¢u co6 yCu
cau ngat; A, Ay, ... A, xdc L’

dinh TB ngoai v1 s€ dugc phuc

vu. Gl tricua sO A A ...A,

nnl

la 11...1 ng vo1 mirc wu tlen
cao nhat (khi c6 I1 =1), la
00...0 rng v61 muc uu tién
thap nhat (khi chi c6 L"=1).
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 Truwong hop n =2 (22 =4 TB ngoai vi).

L |L|L|L|IR|A,|A,
olojojlolololo| L ™
T . IR s

I | x| x| x| 1]1]1 2 ) f:%
0]1|x]x 1o 377 M
0l0|1|x|1|l0]|1][| ™ A S
2 3

0[0|O0|[1[1]0]0 . .—D—g
A, g

IR=1,+L+1+I, XZ 4D71§

W

A=1+11,=1+I,
A=1+1.1,1=1+11,



1.4.7 BO DON KENH
(MUX-Multiplexer/ Data Selector)

e Chirc nang.
MUX c6 n dau vao diéu khién A_,, ... A, A,
cho phép chon 1 trong 2" dau vao du liéu X,
X e X" deduatordaura Y.

XO _
Xy | MUX Y
in_l | 2n =]
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Ham dau ra:

Y=X,(A_ .. AA)+X /(A .. AA)+.+X, (ALA . A)
Truwong hop n =2 3

Y =X, (AA)+X,(AA)+X,(AA)+X,(AA)

—D Y

BiaN 4ad odwis

uolsiaA palaisibaiun nds p

T
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1.4.8 BO PHAN KENH
(DEMUX-Demultiplexer)

e Chirc nang.
DEMUX c¢6 n dau viao diéu khién A

deé nhan dir liéu tu dau vao X.

YO
X DEMUX Y,
1420 o

| Yot

n-1° **°

cho phép chon 1 trong 20 dau ra Yo Yy, -

wo9'jpdodwis mmm//:dny - uoisiaA paltaisibaiun nds pue abis|N 4ad odwis



C4c ham dau ra: Truwong hgp n =2
Y,=X(A_..AA) | Yo=X(A.4) ¥ = X (A.A,) 3
Y =X(A_.A.A) |>=X(AA4) Y3=X(AAO)

YO
Y, =X(A4,4,.-4) D
o—ﬂ Y1
! J
o—ﬂ Y )
X ° -/
® * j Y3
S
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1.4.9 CAC BO CHUYEN MA

e Cac buéc thiét ké:

v’ Lap bang chén ly tat ca cdc to hqp‘bién dau vio
(ma dau Vé}o) va cac to hgp ham dau ra tuong
ung (ma dau ra);

v Lap bang Karnaugh cho timg ham dau ra va toi
thiéu hoa chung;

v'Xay dung so d6 bo chuyén ma.
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Mach chuyén ma NBCD sang ma 7 vach.

T su bé tri c4c vach sang cua den chi th1 7
vach, ta lap bang chan ly, tir do6 lap bang
Karnaugh cho tung ham ra trng vo1 tung
vach va t6i thiéu héa:

oIsla paltaisibaiun ujds pue abiaN 4ad odwis
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CD

ap~ 00101111110
00| T T T T 1]
o111 107 1 O
11 1 ] |
10 F1 1 1= 1

d
CD
2loo o1 |11 |1
001 | 0| Il
01| 0| 1ggl] |l
i 1 L]
1041 [ T ILJT
C
CD
2100 |01 | 1110
00| 1|1 0
01| 11 |
111
11

10

a=A+C+BD+BD= ACBDBD

b=A+B+CD+CD= ABCDCD
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1.5 CAC VI MACH TO HOP
VA LUU Y KHI SU DUNG.

1.5.1 MOT SO KHAI NIEM CAN BIET.

1.5.2 CAC THONG SO KY THUAT CUA IC SO.
1.5.3 CAC HO IC SO.

1.5.4 GIAO TIEP GIUA CAC HO IC SO.

uolsiaA palaisibaiun nds pue abisNy 4ad odwis
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1.5.1 MOT SO KHAI NIEM CAN BIET

e Tin hiéu twong tu va tin hi¢u so
- Tin hiéu tuong tu 1a tin hi€u c6 bién do bién
thién lién tuc theo thot gian.

- Tin hiéu s0 12 tin hiéu c6 bién do gian doan vé
thoi gian va dugc lugng tir héa vé muc. Trong
cac mach dién, t/h s6 thudng 1a dién dp hay
dong dién c6 mot trong hat mirc "cao" hoac
"thap" trong ting khoang thoi gian nhat dinh.
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e Mach twong tw va mach so
- Cac mach dién tir tao hoac xtur 1y tin hi¢u
twvong tu dugc goi 1a mach tuong tu.
- Cac mach dién tir tao hoac xur 1y tin hi¢u s6
duoc goi 1a mach so.
Céc mach sb c6 thé duwoc san xuét véi do tich
hop ngay cang cao. Tuy theo s0 cong logic
trong mot vi mach, nguoi ta phan loai vi mach
sO nhu sau:
+ SSI-Small Scale Integrated, s6 cong < 10;
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+ MSI-Medium Scale Integrated
10 < sb céng < 100;

+ LSI-Large Scale Integrated
100 < s6 cong < 1000;

+ VLSI-Very Large Scale Integrated
1000 < s6 cong < 10.000;

+ ULSI-Ultra Large Scale Integrated
s6 cong > 10.000.
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e Biéu dién cac trang thai Logic 1 va 0
Céc mach so ¢6 thé duoc qui udc logic duong
hoac logic am. Trong cac mach voi logic
duong, dién thé cao biéu dién logic 1, dién thé
thap biéu dién logic 0. Trong cdc mach véi
logic am thi nguoc lai. Vi du, cac mach logic
ho TTL, mirc dién thé tir 2,4 dén 5 V 1a mirc
logic 1, muc dién thé tir 0 dén 0,4 V 13 mirc
logic 0. Khoang nam gitra 0,4 dén 2,4 V 1a
khoang khong xac dinh.
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1.5.2 CAC THONG SO KT CUA IC SO

Cac dai lwong dién dac trung

Cong suit tiéu tan (Power requirement)
Kha nang chiu tai (Fan-Out)

Thoi tré truyén (Propagation delays)
Tich s6 cong suat-van toc (speed- power
product)

Tinh mién nhiéu (noise immunity)
Logic cap dong va logic nhan dong
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e Cac dai lwong dién dac trung.
- Vee: Dign thé nguén (power supply).Thi du,
vOl1 IC s0 ho TTL, V-=5+0,5 V , ho CMOS
Vpp=3-15V (Nguoi ta thuong dung ky hiéu
Vpp Va Vg d€ chi nguon va mass cua IC ho
MOS) -

- Vy(min): Dién thé dau vao muc cao (High
level input voltage) nho nhat.

-V, (max): Dién thé dau Vao murc thap (Low
level input voltage) 1on nhat.

- Vop(min): Dién thé dau ra muc cao (High
level output voltage) nho nhat.
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- Vg (max): Dién thé déu, ra muc thép (Low
level output voltage) 1on nhat.

- I,;: Dong dién dau vao muc cao (High level
Input current).

- I, : Dong dién dau vio muc thap (Low level
Input current).

- Iy Dong dién dau ra muc cao (High level
output current).

- Iy : Dong dién dau ra muc thép (Low level
output current).

- Ieepsleer: Dong di€n ti€u thu (chay qua) cua IC
khi dau ra lan lugt & murc cao va thap.
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 Cong suit tiéu tan (Power requirement).
Moi IC tiéu thy mot cong suat tir nguon V.
(hay VDD) Cong suat tiéu tan nay xac dinh bai
dién thé nguon va dong dién ti€u thu cua IC. Do
dong tiéu thu thay do6i giita hai trang théi cao va
thap nén cdng suat tiéu tan s& duoc tinh tir dong
trung binh va 1a cdng suat tiéu tan trung binh:

P(avg)=lcc(avg).Vee -

Trong d6: | c(avg)=(lccy+lccL):2-
Céc cong logic ho TTL c6 cong suat tiéu tdn &
hang mW, con ho MOS thi chi & hang WW.
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 Kha nang chiu tai (Fan-Out).

K}lé nang néy‘ chi ra so dau vao 16n nhat cé thé

no1 vo1 mot dau ra cua mach logic cung loai, no1

1én kha nang chiu tai cua mot mach logic.
Fan-Outy = I, / Iy (UL-Unit Load);
Fan-Out;, =1, /I;; (UL);

Khi su dur}g cdc vi mach s0, nguoi ta dung gid

tr1 nho nhat trong hai gia tri trén.
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 Thoi tré truyén (Propagation delays).
Thoi tré truyén 12 khoang thoi gian gilt chdm cua tin
hiéu dau ra so vdi tin hiéu dau vao cia mét mach logic.
C6 hai loai thoi tré truyén: thoi tré truyén tir thap 1én
cao tp i va thoi tré truyén tir cao xuong thap tpyy, . Ty
theo ho IC, thoi tré truyén thay doi tir vai ns dén vai
tram ns. Thoi tré truyén cang 16n thi toc do 1am viéc
cua IC cang nho.
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e Tich s cong suz‘it-vzjn toc (speed- power
product).
Pé danh gia chat luong IC, nguoi ta dung dai
luong tich so cong suat-van toc d6 1a tich so6
cong suat tiéu tan va thoi tré truyén. Thi du ho
IC ¢6 thoi tré truyén 1a 10 ns va cOng suat tiéu
tan trung binh 12 50 mW thi tich s6 cong suat-
van toc 1a: 10 ns x 5 mW =10.10? x 5.103 =
50x10-1? watt-sec = 50 picojoules (pj). Mot IC
c6 chat lugng cang tot khi tich s6 cong suat-van
toc cang nho.
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 Tinh mién nhiéu (noise immunity)
Tinh mién nhiéu ctia mdt mach logic 1a kha
ning chong nhiu cia mach va duoc xdc dinh
bai 1€ nhiéu. Lé nhiéu 1a sy chénh 1éch ctia céc
dién thé V,(min) v6i V,(min) va Vg (max)
vO1 Vi (max) nén ta co 2 gia tr1 1€ nhiéu:
- Lé nhiéu mirc cao:

Vg = Voy(min) - V,(min).

- Lé nhiéu muc thap:

Vi = Vy (max) - V5, (max).
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Khi dau vao c6 muc cao, néu t/h nhiéu cé gia tri
Am va bién do >V, s& lam cho dién thé dau vao
ro1 vao vung bat dinh va mach khong nhan ra
duoc t/h vao thudc mirc logic nao. Khi dau vao &
murc thap, tin hiéu nhiéu cé tri duwong va bién do
>V s€ dua mach vao trang thai bat dinh.

an,

L _ S
PR Vpy(mim gt

.DE. “HH —————————- " =
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Logial
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« Logic cip dong va logic nhan dong.
Mot mach logic thuong gom nhiéu tang két noi
v6i nhau. Su trao doi dong dién giira hai tang:
tang cap tin hiéu va tang nhan tin hiéu (tang tai)
thé hién boi logic cap dong va logic nhan dong.
Khi dau ra mach logic 1 & muic cao, né cap
dong I,;; cho dau vao cua mach logic 2, vai trd
nhu mot tai noi mass nhan dong. Khi dau ra
mach logic 1 & murc thap, né nhan dong [ tu
dau Vao cua mach logic 2 xem nhu no1 voi
nguon V.
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1.5.3 CACHOQ IC SO

- Cong nghe ché tao mach sb ¢6 céc ho: RTL
(Resistor-transistor logic), DCTL (Direct
couple-transistor logic), RCTL (Resistor-
Capacitor-transistor logic), DTL (Diod-
transistor logic), ECL (Emitter- couple logic)
V.V....

- Hién nay ton tai hai ho cé nhiéu tinh nang ky
thuét cao nhu thoi tré truyén nho, tiéu hao codng
suat it 1a: TTL (transistor-transistor logic) va ho
MOS (metal-oxyde-semiconductor).
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HO TTL

e Cong co ban ho TTL
e Cac kiéu mach ra
* Dac tinh cac loat TTL
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Céng co ban ho TTL

Xet cong NAND 3 dau vao. Khi mdt trong cac
dau vao A, B, C xuong muc 0, T1 dan dua dén
T2 ngung, T3 ngung, dau ra Y 1én cao; khi ca 3
dau vao 1€n cao, T1 ngung, T2 dan, T3 dan, dau
ra’Y xuong thap.
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Tu C, 1a tu ky sinh tao bo1 sy két hop gitra dau
ra clia tang cap véi dau vao cia tang tai, khi T3
ngung, tu nap dién qua R4 va khi T3 dan, tu
phéng qua T3 do d6 thoi tré truyén cua mach
quyét dinh boi R4 va C, . Khi R4 nhé mach hoat
d6ng nhanh nhung cong suat tiéu thu 16n, mudn
giam céng Suét phai téng R4 nhung nhu Véy
thoi tré truyen s& 1on. Pé giai quyét khuyet
diém nay dong thoi théa man mot sO y€u cau
khac, nguoi ta da ché tao cdc cong logic véi cdc
kiéu mach ra khéc nhau.
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e Cac kieéu mach ra.

- Mach ra Totempole: R4 dugc thay the bo1 cum
T4, R va diod D, trong d6 RC c6 tri rat nho,
khong dang ké. T2 bay g10 glu’ vai tro mach dao
pha: khi T2 dan thi T3 dan va T4 ngung, dau ra
Y Xuong thap; khi T2 ngung thi T3 ngung va T4
dan, dau ra Y 1én cao. Tu C ., hap dién qua T4 khi
T4 dan va phong qua T3, th0’1 hiang mach rat nhd
va két qua 12 thoi tré truyen nho. Do T3 & T4
luan phlen ngung tuong ung voi1 2 trang thai cua
dau ra nén cong suat tiéu thu giam dang ké. Diod

D c6 tac dung nang dién thé cuc B cta T4 1én dé
bao dam khi T3 dan thi T4 ngung.
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- Mach ra cuc gop ho:
+ Cho phép két ndi céc c’[?}u ra cia nhiéu céng
khac nhau, nhung phéi mac mot di€n tro tu déq
ra 1én ngudn Ve, g01 la dién tro kéo lén, tri s6

cua di¢n tro nay c6 thé lon hay nho tuy theo yeu
cau c6 loi vé mit cong suat hay toc do lam viée.

+ Piém n01 chung ctia cic dau ra cO tac dung
nhu mot cong AND nén ta goi la diém AND

+ Cho phép dién tro kéo Ién mac vao nguon
dién thé cao, dung cho cac tai dac bi€t hoac
dung tao su giao tiép gitta ho TTL véi CMOS
dung nguon cao.
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- Mach ra ba trang thdi:

Xét cong dao c6 dau ra 3 trang thai, trong d6 T4 & TS5
duoc mac Darlington dé cap dong ra 16n cho tai. Diod
D dé dicu khlen khi C=1, diod D ngung dan, mach hoat
dong nhu mot cong dao; khl C=0, diod D dan cuc gop
T2 b1 ghim 4 ap & murc thap nén T3, T4 & TS déu ngat,
dau ra mach ¢ trang thai tro khang cao.

- oy
éﬁ:-' R 3l oy
|1 i Aol
e I Tq
‘F TH n) 11U
L Ty TEW = o . 0% |Zcan
Bang =y that
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 Dac tinh cac loat TTL.
- Ky hi€u chung: 74XXXX va 34 XXXX.
74: V=5 +0,5 V, nhiét 6 0° C dén 70° C
54: V=5 + 0,25 V, nhiét d6 -55° C dén 125° C
- Cac ky I}iéu rieng: sau 74 (54) khong co chur gi
la IC chuan, L: Low power, H: High speed, S:
Schottky, LS: Low power Schottky, AS:

Advance Schottky, 74ALS (Advance Low
power Schottky), 74F (Fast)
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Théng so ki thuat 74 | T4L | T4H | 745 T4ALS | 74F
Theén tré truyen (ns) 9 | 33 6 3 3
Céng suat tiéu tan (mW) 0] 1 23 | 20 6
Tich 5o cong suat vin toc (pI) | 90 | 33 | 138 | &0 18
Tansoxung Cpmax (MHz) | 35| 3 | 350 | 125 100
Fan Out (cung loat) 0] 20 | 10 | 20 33
Dién the

Vog(min) 24| 24 | 24 | 27 2.5
Voo (max) 04| 04 | 04 | 05 0.5
Vi (min) 20 20| 2.0 | 20 2.0
Vi (max) 08] 07| 08 | 08 0.8
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HO MOS

Cong co ban NMOS

Cong co ban CMOS (complementary MOS)

Cac cong CMOS khac

Pac tinh cua ho MOS

Cac loat CMOS

Cong nghe MOSFET, kénh N (NMOS) va kénh P
(PMOS) hoac ca hai loai kénh P&N (CMOS). NMOS
va PMOS chi khac nhau la ngugc chi€u nguon cap.

Cac transistor MOS:

- Khi dan, ndi tré nhé (vai chuc Q dén trim kQ).

- Khi ngung, ndi trd rat 16n (hang 1019Q), twong duong
vo1 mot khoa ho.
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« Cong co ban NMOS
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e Cong co ban CMOS
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0V (logic0) | Row=1KQ | Ros=10""Q | Vpp (logic 1)
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e Cac cong CMOS khic
- Cong CMOS vé6i cuc mang (drain) ho;
- Céng CMOS véi dau ra 3 trang thai;
- Khéa-mé t/h 2 chiéu.
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* Dac tinh cia ho MOS

- Nguon: Vi, =3 - 15V

- Mtrc logic: Vo (max) =0V Vyy(min) = Vi,
V,(max) =30%Vy, Vu(min)="70%Vp

- Lé nhidu: V;, =30%V,, Vi =30%Vp,

- Thoi tré truyén: vai chuc ns

- Cong suat tiéu tdn: hang nW

- Fan Out: 50 UL

- Mat do tich hgp cao, thich hop cho LSI, VLSI
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e Cacloat CMOS

CMOS c¢6 hai ky hiéu: 4XXX do hang RCA ché tao va
14XXX cua hang MOTOROLA, c¢6 hai loat 4XXXA
(14XXXA) va 4XXXB (14XXXB), loat B ra do1 sau co
cal thien dong ra. Ngoai ra con c6 cac loat :

- 74CXXX: ¢6 so dd chan, chtic ning va cdc thong s6 nhu
TTL.

- 74HC (High speed CMOS), 74HCT: loat cdi tién cua
74C, toc do0 nhu 74LS, rieng 74HCT thi hoan toan
twong thich v&1 TTL, duge dung rOng rai.

- T4AC va 7T4ACT (Advance CMOS) cai tlen cua 74
HC va HCT vé mit nhiéu bang céch sap Xep la1 thur tu

cdc chan, do d6 khong tuong thich voi TTL vé so do
chan.
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1.5.4 GIAO TIEP GIUA CACHOQ IC SO

 TTL tai CMOS
e CMOS tai TTL

Giao tiép 1a thuc higén ket ndi dau ra ciia mot
mach hay he thong véi c’[au vao cua mach hay hé
thong khac. Do tinh chat vé dién khdc nhau gitra
hai ho TTL va CMOS nén vigc giao tlep glu’a
chung trong nhiéu trudng hop khong thé noi don
gian dugc ma phal nho mach phu sao cho di¢én
thé tin hieu ra o tang cap phil hop voi tin hicu
Vao cua tang tal va dong dién tang cap phai 1on
hon hoac bang dong vao cua tang tai.
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Bing ké cac thong so ciia 2 ho IC:

CMOS (Vi = 5V) TTL
Thongso  4000B 74HC T74HCT 74 T4LS  T4AS  T4ALS
Vglmin) 35V 35V 2.0V 20V 20V 20V 20V
Vi (max) 1.5V 1.0V 0.8V 0.8V 0.8V 0.8V 0,8V
Vou(min) 495V 4.9V 4.9V 24V 2. TV 2TV 2TV -
Vor(max) 0,05V 0.1V 0.1V 0.4V 0,5V 0,5V 0.4V _
Iz(max) 1uA 1A 1pa 40pA 20uA 200uA Z0uA
I (max) 1pA 1A 1pA 16mA 04mA  2ZmA  100uAd
Iop(max) 0.4 mA 4 mA 4 mA 04mA 04mA 2mA 04mA
Ior(max) 0.4 mA 4 mA 4 mA 16 mA SmA 20mA & mA
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 TTL tai CMOS
- TTL tai CMOS dung V,,, = 5V.
T bang, dong dién vao cia CMOS c¢6 tri rat nho
so v6i dong ra ctia TTL, vay vé dong dién khong
c6 van dé. Pién thé ra cua TTL V op(max) thép
SO VOl VIH(IIlIIl) cua CMOS, nhu vay phal nang

dién thé ra cia TTL 1én bang cach mac thém mot
dién trd kéo 1én & dau ra cia IC TTL.
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- TTL tai CMOS 74HCT.
74HCT la loa1 CMOS tuong thich vo1 TTL, ¢o
thé két noi truc tiép khong can dién trd kéo 1én.
- TTL tdi CMOS ding nguon cao (V,,, >+5V)
Dung mot céng dém c6 dau ra hd mach (7407),
vO1 dién tro kéo 1én nguén cao dé thuc hién su
giao tiép:

(I'] +HY S Y
|
7407 I\J\ ‘“%Hp
—d il -:"_}_ \-]:IO—
—u Gk 7407 B 'II'-..I'|'I'E}E
—K ﬁ I
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CMOS tai TTL

-CMOS (74HC, 74HCT) dung nguon 5V va
tuong thich TTL: c6 thé cap dong (4mA) cho 2
cong TTL.

- CMOS loat 4000B dung nguan 5V: dong ra
nho (0, 4mA) phai no1 qua cong dém (4050B,

741.5125) dé nang dong.
TALE 1 25
-, | A -,
o
B — L’ B — A
AMIE g 4001 B J_ Einlall
FALS Inpuls Fr7 TALS inpiils
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- CMOS dimg nguon cao tdi TTL:
Dung cong dém dé ha dién thé ra xuoéng, dong
thoi cap du dong cho phu hop voi IC TTL.
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